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Food and Drug Administration
Dental Products Panel Advisory Committee

OTC Plaque Products Subcommittee (Nonprescription Drugs)

Holiday Inn Bethesda
8120 Wisconsin Avenue

. . . Bethesda, MD 20814

December 16, 1996

Agenda

Topic The-committee will discuss xylitol, C31 G-Therasol, and the effectiveness
of menthol, thymol, methyl salicylate, and eucalyptol.

8:30 a.m. Call to Order
and Announcements

8:35 a.m. Conflict of Interest Statement

8:45-am. Open Public Hearinq

The Effectiveness of Essential
Oil Containing Mouthrinses

Robert Genco, D.D.S., Ph.D.
Chair

Kennerly K. Chapman
Executive Secretary

Michael L. Bamett, D.D.S.
Senior Director, Dental Affairs
Worldwide Consumer Healthcare
Research & Development
Warner-Lambert Company

9:45 a.m. Committee Discussion and Questions

10:00 a.m. Break

10:15 a.m. Subcommittee Review of Irmredients

Efficacy of menthol, thymol,
eucalyptol, and methyl salicylate

Xylitol

C31 G-Therasol

Stanley Saxe, D.M.D., M.S.D.

Sheila McGuire, D.D.S.

William Bowen, Ph. D., D.SC.



11:00 a.m. ODen Committee Discussion

1200 noon Lunch

‘- 1:00 p.m. ODen Committee Discussion

5:00 p.m. Adjourn



Topic

Food and Drug Administration
Dental Products Panel Advisory Committee

OTC Plaque Products Submmmittee (Nonprescription Drugs)

Holiday Inn Bethesda
8120 Wisconsin Avenue
Bethesda, MD 20814

December 17, 1996

Agenda

The committee will discuss microdent, and continue its discussion on sodium
Iauryl sulfate. In addition, the subcommittee will continue its discussion and
vote on cetylpyridinium chloride, stannous fluoride, hydrogen peroxide, and
sodium bicarbonate. If necessary, the subcommittee will continue its discussion
of the effectiveness of menthol, thymol, methyl salicylate, and eucalyptol.

8:30 a.m. Call to Order
and Announcements

8:35 a.m. ” Conflict of Interest Statement

ODen Public Hearinq

8:45 a:m. Safety Concerns-Hydrogen
Peroxide

9:15 a.m. Stannous Fluoride Safety
And Effectiveness

9:30 a.m. Cetylpyridinium Chloride
Safety and Effectiveness

Robert Genco, D.D. S., Ph.D.
Chair

Kennedy K. Chapman
Executive Secretary

R. William Soiler, Ph.D.
Senior Vice President and

Director of Science&
Technology

Nonprescription Drug
Manufacturers Association
(NDMA)

Stephen McClanahan, Ph.D.
Section Head, Clinical
Proctor & Gamble Co.

Matthew J. Doyle, Ph.D.
Associate Director and
Senior Researcher,
Proctor & Gamble Co.



9:40 a.m. Committee Discussion and Questions

10:00 a.m. Break

10:15 a.m. Subcommittee Review of Ingredients

Microdent 200 Max Listgarten, D.D.S.
Sodium Lauryl Sulfate-safety

Hydrogen peroxide Eugene Savitt, D.M.D
(continuation)

Open Committee Discussion and
Summarv Review

. Hydrogen Peroxide Eugene Savitt, D.M.D.
---- Cetylpyridinium chloride

. Sodium bicarbonate Robert Genre, D. D.S., Ph.D.

. Stannous fluoride William Bowen, Ph. D., D.SC.

12:00 noon Lunch

1:00 p.m. ODen Committee Discussion

5:00 p.m. Adjourn
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DENTAL PRODUCTS PANEL (NONPRESCRIPTION DRUGS)
OTC PLAQUE PRODUCTS SUBCOMMITTEE ROSTER

November 25, 1996

f33ER EXECUTIVE SECRETARIAT

Robert J. Genco, D.D.S., Ph.D. Kennerly K. Chapman
Chairman Advisors & Consultants Staff
Associate Dean for Graduate HFD-21
Studies 1901 Chapman Avenue, Suite 200

Department of Oral Biology Rockville, MD 20852
State University of NY School 301-443-5455
of Medicine FAX: 443-0699

115 Foster Hall
Buffalo, NY 14214

.

William H. Bowen, Ph.D., D.SC. Eugene D. Savitt, D.M.D.
Department of Dental Research 332 Washington Street
University of Rochester Wellesley Hills, MA 02181
601 Elmwood Avenue, Box 611
Rochester, NY 14642
.

Max A. Listgarten, D.D.S.
Professor of Periodontics
Microbiological Testing
Laboratory

University of Pennsylvania
4001 Spruce Street
Philadelphia, PA 19104

Stanley R. Saxe, D.M.D.,
M.S.D.
Professor of Geriatric
Dentistry

Geriatric Oral Health
D140 College of Dentistry
University of Kentucky
800 Rose Street
Lexington, KY 40536-0084
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Sheila M. McGuire, D.D.S.
D.M.SC.

-sP.O. BOX 367
Boone, IA 50036

---

Christine D. Wu, Ph.D.
Associate Professor
Department of Periodontics &
Research
Dews Institute for Dental

University of Iowa Dentistry
100 Dental Science Building N
Iowa City, IA 52242-1010

Lewis P. Cancro
Consultant Services
Clinical Evaluation;
Product Development

Cancro Incorporated
59 Limerick Rd.
Trumbull, CT 06611



NONPRESCRIPTION DRUGS ADVISORY COMMITTEE
CENTER FOR DRUG EVALUATION AND RESEARCH

CHAIRMAN ~XECUTIVE SECRETARY

Ralph B. D’Agostino, Ph.D. 5/31 197 KennerlyChapman

ProfessorofMathematics/Statistics and Advisors and Consultants Staff
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Department of Mathematics 5600 Fishers Lane
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111 Cummington Street 301/443-5455 Fax: 301/443-0699
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MEMBERS
INDUSTRY REPRESENTATIVE (NON-VOTING) Eric P. Brass, M. D., Ph.D. 5/31/99
Paul H. Roberts, M.D. 5/3 1/97 Chair, Department of Medicine
Medical and Regulatory Consultant Harbor-UCLA Medical Center
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c/o Dr. Loma Totman
1150 Connecticut Avenue, N.W. Patricia A. McGrath, Ph.D. 5/31/99
Washington, DC 20036 Director, Child Health Research Institute

Department of Pediatrics
Cage S. Johnson, M.D. 5/31/98 The University of Western Ontario
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Cell Center CANADA
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Beth L. Slingluff, A.N.P. 5/31/98 110 Irving Street, N.W.
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Attention: Occupational Health Network
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Theodore G. Tong, Pharm.D. 5/31/98

Professor of Pharmacy Practice,
Pharmacology and Toxicology

College of Pharmacy
University of Arizona
Mable and Warren Streets
Tucson, Arizona 85721
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FDA invited Guests:

Ms. Kathleen Hamilton
Deputy Chief of Staff
Lt. Governor Gray Davis

._ State Capitol, Room 1114
Sacramento, CA 95814

Brian Gillespie, M.D.
Bureau of Nonprescription Drugs
Holland Cross Tower “B”
1600 Scofl Street, 4th Floor
Ottawa, Ontario KIA 1B6
Canada
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June 11, 1991

Division of OTC Drug Evaluation (HFD-210)
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

Attention: Dr. William Gi/bertson

Re: Listerine Antiseptic
Docket No. 81N-0033
Over-the-Counter Dents/ and Oral i+ea/th Care
Drug Products for Antiplaque Use; Safety and
Efficacy Review

Dear Dr. Gilbertson:

Pursuant to the request for data on ingredients contained in products
making claims for plaque and gingivitis published in the Federal Register of
September 19, 1990 (55 FR 38560-38562), the Warner-Lambert Company
herewith submits data on tisterine antiseptic mouthwash. The data submitted
support the safety and efficacy of the Listerine antiseptic formulation, a fixed
combination of four essentiai oils; menthol, thymol, methyl salicylate and
eucalyptol, for the prevention and reduction of supragingivai plaque and
gingivitis.

Clinical Siud esi

The submission consists of twenty-one human clinicai triais in which the
safety and efficacy of Listerine antiseptic for the prevention and reduction of
supragingivai plaque and gingivitis has been evaiuated. In addition to
confirming the safety of the product, these studies conclusively establish the
efficacy of Listerine antiseptic for the above conditions.

. .
~,, ..

(.,,.....,.,:-.
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Virtually no adverse effects were experienced by any of the subjects and
no shift in the ba/ante of the oral flora or increase in presumptive or
opportunistic pathogens was observed. Differences in plaque and gingivitis
scores between the test and control groups were statistically significant in ail
but one of the triak. The /onger term six and nine-month clinical trials were
conducted according to the testing guidelines established by the American
Dents/ Association’s (ADA) Council on Dental Therapeutics (CDT). These
guidelines, developed by the ADA after rigorous review by the scientific
community, establish comprehensive “state of the arf’ testing criteria for the
evaluation of products making plaque and gjngivitjs reduction and prevention
claims. A copy of the ADA guidelhms is enclosed in this submission. We
recommend that the Panel adopt these ADA gujdeljnes as the standard by
whjch all antiplaque/antigingivitis products will be judged. The enclosed
studjes demonstrate conclusively that Listerjne antjseptjc, when used in
conjunction with a program of regular oral hygiene and routine professions/
care js highfy effective for the prevention and reductjon of supragjngival plaque
and gjngivjtis.

Arnw”can Dental Associab”onAcceptance

The American Dental Association Council on Dental Therapeutics js
recogrv’zed throughout the world as an authoritative, professional group and it is
relied upon by numerous regulatory bodies to develop crjteria and standards for
era/ hygiene and dental products. The responsibility of the Counci/ is to
establish crjteria for safe and effective dental products, eva/uate their safety and
efficacy, and review and approve labeling and advertWng for accepted
products. The program for the evacuation of products with claims for the
prevention and treatment of plaque and gingivitis was formally established jn
1984. The testing guidelhws, which were established after several years of peer
review by the scientjfjc community, require that cljnjcaj safety and effectiveness
be demonstrated in two independent studjes of at least six months’ duration
which meet multjple strict study requirements.

Data on the safety and effectiveness of Listerine antiseptic meetjng the
Council’s strjngent criteria were submitted to the American Dental Association
for review. After rigorous scientific evaluation by the Councjl and its expefl
scientific consultants, Listerine antiseptic was awarded the Council’s Seal of
Acceptance on June 22, 1987. The Seal represents the ADA Council%
determination that Listerjne antiseptic is safe and effective in he/ping prevent
and reduce supragjngjval plaque accumulation and ginghrjtis when used in a
conscientiously applied program of oraj hygiene and regular professional care.
The Listerine antiseptic formula is the first and only major nonprescription
mouthwash formula to receive this distinction.
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Setf Diaanosis and Self Treatment

( ‘.
.,,.,..

The request for data solicits comments on the appropriateness of OTC
products for the prevention and reduction of plaque and gingivitis. it is well
documented and accepted by qualified experts that the micro flora of the mouth
are responsible for diseases of the gingiva and periodontium. It is also
axiomatic that all persons have plaque and that gingivitis is nearly endemic in
the United States affecting between 75 and 90 percent of all adu/ts. Thus,
plaque accumulation may be viewed as a sign of poor oral health and a
precursor of more severe conditions. Its presence is almost inevitable and
everyone can assume that they have some plaque accumulation. Moreover, the
signs of gingivitis - red, swollen, readily bleeding gums - can easily be
recognized visually.

With respect to self treatment, it should be noted that Listerine antiseptic
labeling and advertising explicitly recommend that the product be used as an
adjunct to routine oral hygiene practices, including tooth brushing and flossing,
and regular professional care. Listerine antiseptic is clearly represented as an
adjunct to and not as a replacement for any of these practices. This is
specifically stated in the ADA Seal of Acceptance statement found on every
package of Listerine antiseptic and in Listerine antiseptic promotional and
advertising material. The ADA statement reads:

“Listerine Antiseptic has been shown to help prevent and reduce
supragingival plaque accumulation and gingivitis when used in a
conscientiously applied program of oral hygiene and regular professional
care. /ts effeot on periodontitis has not been determined.” Council on
Dental Therapeutics, American Dental Association.

The ADA statement clearly communicates that the use of Listerine is paR
of a comprehensive oral hygiene program. In truth, advetiking of consumer
products like Listerine antiseptic in a conscientious manner has significantly
increased consumer awareness of plaque and gingivitis.

The four essential oils in Listerine antiseptic; mentiol, thymol, eucalyptol
and methyl salicylate have previously been reviewed by numerous FDA OTC
Drug Review panels and al! have found them to be safe for their intended uses.
The OTC Oral Cavity Drug Products Advisory Review Panel, which specifically
reviewed era/ hea/th care drugs, recognized the safety of these four essential
oils for topical use on the mucous membrane of the mouth and throat.
The applicable Federa/ Reghter notjces reporting on findings of safety by the
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severzd ear/ier Pane/s that reviewed Listerine antisept~c are inc/udecf in our
attached submission.

Additionallyr it should be noted that the four essential oils in Listerine
antiseptic are all widely recognized to be safe as food ingredients and are
commonly used in many food products as flavorings.

The clinical studies included in this submission further document the
safety of Listerine antiseptic. These studies demonstrate that daily long term
use of Listerine antiseptic for up to nine months produced no adverse effects on
soft orai tissue, no formation of calculus, essentially no extrinsic tooth staining
and no adverse alteration of the normal oral flora. Additionally, three separate
mutagenicity tests, which are also included, employing well recognized and
established test methods, showed no potential for Listerine antiseptic to cause
mutation. The safety of Listerine antiseptic is also well established in the

/
market@ace. Listerine antiseptic has been marketed for over 110 years and has
been used safely by millions of consumers.

Marketing Experience

The Federal Register notice calling for the submission of data provides
that products to be revjewed may remajn on the market if they have been
marketed with the relevant indications to a materjal extent and for a material
tjme. Listerine antiseptic fulfy meets these criteria. Listerine has been marketed
as an antiseptic mouthrinse since well before the turn of the century. Since its
introduction, /abe/ing has represented, at different times, that the product will
prevent and reduce p/aque and gingivitis. Listerine promotional materia/s made
gingivitis and plaque-related claims before enactment of the 1906 Pure Food
and Drugs Act and the 1938 Federai Food, Drug and Cosmetic Act. Promotion
for Listerine prior to the enactment of the 1962 Amendments to the Federal
Food, Drug and Cosmetic Act recommended the use of the product for gum
disease and the plaque which causes it. More recently,since June 1987, when
we obtained the ADA Seal, Listerine has been heavily promoted with labels like
those submitted for review here.

Since the inception of the OTC drug review program in 1972, additional
extensive and comprehensive clinical research, including long term clinical
studies following strict ADA guidelines, has been conducted and has clearly
confirmed the efficacy of Listerh?eantiseptic in preventing and reducing plaque
and gingWitis. Based on its extensive history of safe use, the recognition of its
effectiveness jn preventing and reducing plaque and gingivitis and its
endorsement by respected scientific bodies, Listerine antiseptic meets the
standards of genera/ recognition of safety and effectiveness and the marketing
requirements of “materjal extent” and “material time.”

/“
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Q&w co nditions

In addition to the plaque and gingivitis studies mentioned above, we are
providing data on the etiectiveness of Listerine antiseptic used for other related
conditions. These data inc/ude studies on the antibacterial/ effectiveness of
Listerine antiseptic when used as a preprocedural rinse in the dental operatofy;
a study on the antiplaque and antigingivitis effectiveness of Listerine antiseptic

, when used, in an oral irrigation device; a study demonstrating the effectiveness
of Listerine antiseptic in enhancing healing after gingival flap surgety; and a
study which demonstrates the effectiveness of Listerine antiseptic in reducing
Candida albicans, the organism responsible for the development of denture
stomatitis. We do not propose to make c/aims to consumers for these other
conditions at this time. We request that the Panel evaluate and allow these
claims for communication directly to dentists in professional labeling.

Based on all the above discussed reasons and the extensive clinics/ data
included in this submission, we respectfully request that the Panel take the
following actions:

1. Place the combination of four essential oils (in concentration
indicated) in Listerine antiseptic in Category 1 for safety and
efficacy.

2. Approve the current recognized claims for Listerine, including:
- ‘kills germs that can cause plaque and gingivitis”
- “helps prevent and reduce plaque and gingivitis”

3. Approve the following proposed ci~”ms for professional labeling:
- “reduces the /eve/ of aeroso/ized bacteria from dental procedures”
- “reduces the /eve/ of salivary bacteria/ during dental

procedures”
- “reduces Candida aIbicans, the organism responsible for

development of denture stomatitis”
- “enhances wound healing after gingival flap surge@’

4. Recognize and accept the American Dental Association (ADA)
guidelines as the criteria for the conduct of definitive studies required as
support for indications for prevention and treatment of supragingival plaque
and gingivitis.

This submission is organized according to the requirements of 21 CFR
i 330.10. The basic document consists of five (5) volumes which are numbered
k...
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1 through 5. There are a/so four (4) appendices which are numbered as
Appendix 1 through Appendix IV for a total submission of 9 (nine) volumes. The
appendices are copies of the Flavor Extract Manufacturers Association scientific
literature reviews of the GRAS (generally recognized as safe) status of the active
ingredients in LLsterine Antiseptic. These reviews were previously prepared for
the Food and Drug Administration.

Our submission is paginated in consecutive order across all five (5)
volumes. The submission page number is Iocatod on the bottom right hand
corner of each page. {t is an 8 digit number configured as 00-000000. The first
two digits are always 00, and remaining digits start at 000001 and are
consecutive to the end of the document.

The document is organized as follows:

Volume 1- Sections/, //, Ill and fv
Volume 2- Section IV (continued)
Volume 3- Section V
Volume 4- Section V (continued)
Volume 5- Sectio.7 VI

Each volume will contain a Table of Contents to facilitate the location of
specific information. Each Table of Contents line item has a corresponding tab
within the document.

Should you have any questions or desire any additional information,
please contact the undersigned directfy.

Vety &u/y yours,

Robert tdrpitch
Director, Regulatory Affairs
Consumer Products
Research & Development
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I MIS germsthatcausePlaque,GingivitisandBadBreath I ,
ITo hel;nreventandrd.ce nhaieatiai;oivitis/Forbd breatf-Rinse I

full str;&th for 30 secords wiih ‘h’ounce (~te%+xxmfuls) morning and night.
If bad Weam persists, see your dentist

Warning: Ca not admimster to cfukfren urdef three pm of age. Ksspfhis ard
all drw~s out of reach of chitiren. Not fci !ngestbn

IACtiV@Ingredients:Thy@ .26%,Euc-aiy@oi .39%, h4@hyi SaIii .36%
and MenfJwl 04”A. Also contains Water, Akx+w4 265% Serzcic Add,
Po!oxamer 407 and Caramel I
C~D ‘NEATHER MAY CL~D LISTERINE ITS ANTISEPTK PROPERTIES ARE NQT
AFFEC TED STORE AT ROOM TEMPERANCE (5V-WFI

1-Ouest kms about Listerlne Antiseptic? Call toll-free 1.300.2234182.
In New Jersey call 1-800.3384326
Gnu”mer lleaiih Prcdwls GrwP, W--- Cc., t.kms~. w O= USA

m!..!2
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(II) ASTATEMENTSEITINGIKX?THTHEQUANITHEs

~ACTIVE INGRH31ENTSOF THE DRUG.

The activeingredientin ListerineAntiseptic

is a fixalcmbfition of oilsconsistingof:

‘n-lymol .06%

Imxilyptol .09%

Methyl Salicylate . 06%

Menthol .04%

oo-oooo15~



III. ANIMALSAFETYDATA

SaQz!2 ~udi= of Listerine @ I= Active m nents

ltl?e, follmhg section contains summaries of the published scientific

literatureon the four activeingredients(eucalyptol,menthol,methyl

salicylateand thymol)in Listerineantiseptic.Each sectioninclties

t that was suhnittedin the originalListerimeantiseptica documen

submissionto the Oral Cavity Panel in 1972 plus an adderdumthat

u@ates the pblished safetyliteratureto the present.

Also enclosed with

Reviews,preparedby

this suhnissionare four Scientific

the Flavorand ExtractManufacturers’

Literature

Association

in 1984 by contract for the Public H=lth Service,Food and Dnq

Administration,Departmentof H-lt..h,Fdu=tion @ Welfare. Thesefour

reviewssummarizethe preclinicaldata used in establishingthe active

iqredients in Listerine (menthol,thyrml, eucalyptol d methyl

salicylate)as GRAS (generallyrecognizd as safe)~ in fti.

Thesedatamnbefmndfia~= I

Inorder to assessthe risk potential

- IV to this suhnission.

of ListerineW/or its active

components(eumlyptolrmnthol, methylsalicylatead thynml), it is

~ to considex the =psure levels associated with the

reComEmded twice dailyoralrinsingof 20 millilitersof Listerine.

00- OOOOlb~



The mncentrations of these active ingredients in tisterine rarqe f mm

0.04% to 0.09%. At these concentrations, the daily expsue ranges frcm

16 rrg to 36 q for a 60 Kg person. Consider@ that fisterine is

expectorate after the recmmend ed 30–secO~ rinse, the ptity that is

iqestd and/or a&orbed is suktdntially less.

.,

Oo-oooom
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Eucalyptol is the chief constituent of oil of eucalyptus and is found as a com-

ponent of other essential oils. It is also known as cineol or cajeputol. The
.

fotiula is CIOHIBO with a molecular weight of 154.24. The boiling point is

176-177°C and the melting point 1.5°C. Lt is insoluble in water but miscible

with alcohol and oils.

The food additive status as a flavoring agent is described in the Code of
,,

Federal Regulations.

Animal Toxicology

Acute and subacute studies
,

Jenner ( 1 ) determinedthe acute oral toxicities of 107 synthetic and rlatural

flavoring materials and related compounds. Using a 2-week observation period

in Adult. Osborne-14endel rats, the LD50 of eucalyptol was determined to be 2580 mg/kg.

Taylor, et al ( 2 ) (in 1917) studiedthe effectsof intraperitonealinjection
t
/ of eucalyptolin white mice. He found that at .05 mg/100 gins. body weight

just one animal survived. At 0.15 mg/100 gins.the animal died in 4 hours; at

0.5mg/100 gins. and above, the one animal per group died .within 10 minutes. -
.

He-also found that with a subcutaneous injection in the guinea pig at 1200 mg/100 gm:

the animal died in 12 hours.

,’

The acute oral toxicity in rats foreucalyptol was determined by Brownl.ee(3 )

to be 1.68ml/kg. This author also described the effect of eucalyptol on blood

pressure, “respiration, and the essential nervous system of the decerberate cat.

Dzhumagalieva { 4 )“obtained the following results: {1) no deaths observed when

less than 2.5 g/kg. injected subcutaneously to mice, (2] intramuscular LD50 of



approximately 2.0 g/kg. in the guinea pig, and (3) dogs tolerated a subcutaneous

dose of 1.2 g/kg. but abscesses were noted at injection sites when injected at

concentration

Rob and Field

These authors

skin tumors.

higher than 40%.

( 5 ) reported the chronic toxicity of various essential oils.

noted that eucalyptus oil had weak promoting activity for mouse

Special Studies

A summary of the current knowledge on the carcinogenic activity of various

essential oils was given by Homburger ( 6 ). Eucalyptus oil was applied to

mouse skin; about 10% of the mice treated developed tumors: The tumors were

not described in detail.

—

Jori and Briatico ( 7 ) administered eucalypt~l subcutaneously to pregnant

rats. They found that liver microsomal activity was greatly enhanced in adult

rats treated both during and after pregnancy and was-also increased in the fetal

and newborn offspring.

Human Safety

Revi ews

The toxicology of eucalyptus oil was reviewed by FlacPherson ( 8 ) in 1925. His

review indicated an extreme variability in reported toxicity with idiosyncrasies

stated to be an important factor. Collapse has followed the taking of 12 drops in or
..

00-oooovb



Eucalyptol 3

case while recovery has been noted after the administration of a “cupful” in

another case. The author reports 8 fatal cases in Australia with a teaspoonful

the minimum fatal adult dose and death commonly occurring following the adminis-

tration of an ounce or more. Symptoms of overdosage include gastric irritation,

lowered blood pressure,

kidney irritation often

respiratory paralysis.
.1

oxygen inhalation.

skin lesions, breathing difficulties, cyanosis and

followed by coma. Death was stated to occur due to “

Recommendedtreatmentincludesstimulants,emesisand,.

Gutmann ( 9 ) stated in 1932 that essential oils including eucalyptol can act

as allergens. He does not, however, provide any specific data.

In 1553, Craig ( 10 ) reviewed in depth 50 out of a total of 74 cases of poisoning

from volatileoils seen in a 20year period in Scotland. Four of

were due to eucalyptus oil. He also note; that in Great Britain,

from accidental poisoning, 54 were due to volatile oils. In this

these 74 cases

out of 454 deaths

same 20 year

period one of these latter was due to eucalyptus. In regard to eucalyptus, he

points out that it is an uncommon poison in childhood. Three cases are reported

here, one in detai-l; all recovered. Doses varied from 1 teaspoon to 1 ounce.

Three major manifestations noted were &preSsj;/e effect, stertorous breathing

due to moisture in the respiratory tract, and myosis. Toxic dose in the human

appeared difficult to determine.

Arena ( 11 ) states .that ingestion of 15m~. of a volatile oil has caused fatal

poison:

In Sam

thymol

trast,

ng. J.

tz, et al ( 12’} it was reported that eucalyptol as well as menthol,

and methyl salicylate were among the less frequent sensitizers. In con-

Ailam ( 13 ) cites menthol and eucalyptus as skin irritants often found

in o.t.c. medications.
oo~oooo20’



Studies

Perrault ( 14 ) tested several agents including eucalyptol for effects on

odontoblasts. This study was conducted because these agents have potential

value in killing bacteria when dental cavities are filled. Eucalyptol had no

effect on the odontoblast whereas alcohol and phenol had deleterious effects, and

silver nitrate significantly damaged the pulp as well as affecting the odontoblasts

ease Reports “ * .:
—

Several individual case reports due to misuse of eucalyptus were noted in this

review. In 1898 Esmonde-’Jhite ( 15 ) reported that an individual ingested 1-1/2

ounces of commercial eucalyptus oil wjch no untoward effect. Benham’ ( 16 ) in

1905 reported two cases of inadvertent administration of a teaspoonful of

eucalyptus oil to adult males. Each case resulted in partially comatose condition

but by the use of emetic, each of the cases recovered uneventfully. AlSO in

this same year, Taylor ( 17 ) reported a single case of a 25-year old male

swallowing a teaspoonful of eucalyptus oil. This individual had extreme breathing

difficulties and mental confusion and became semi-cornato~e= He was a~inistered

stimulants and emetics and recovered.

The following year Davies ( 18 ) reported th~t his wife and son were subject to

fainting spells when in

concluded that this was

the presence of eucalyptus oil vapor. While the author

a familial problem, no further data is given. Also in 190E

Smith ( 191 ) reported death fol~owi.ng

eucalyptus oil: Kirkness (20- ] also

of oil of eucalyptus. In this case an

the ingestion of approximately 22.5 ml. of

reported on”2 cases of poisoning by misuse

adult male ingested 2 to 3 teaspoonfuls

and an 18 year old female approximately 1,gram; both recovered.
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Accidental ingestion of 1.5 grams of eucalyptus oil by a two year old child ~;as

reported by Bremer ( 21 ) to be followed by diminished breathing rate, weak

pulse, and extreme drowsiness. Complete recovery occurred in this case following

the administration of ipecac as an emetic. In 1918, Barker et al ( zz j reported

a case where an individual was

wood oil and recovered from an

reported a case where recovery

taking not only eucalyptus oil but myrtol and sandal-

overdoseof eucalyptus oil. In 1927, Gibbin ( 23 )

occurred after ingestion of 4 grams. Nore recently,

GurF ‘( Z4J) reviewed eucalyptusoil poisoning. He reports a case of severe in-
—

toxication following ingestion of 4 to 7 ounces by an 18 year ojd male. This

resulted in prolonged coma. Successful management was achieved by use of intra-
—... .

venous mannitol, antibiotics, hemodialysis and peritoneal dialysis. “
..... —... -

Recently Bickers, et al. (25] reported the case of a 48 year old.. —

woman who intentionally drank ‘over a period of months substantial

quantities of a mouthwash containing eucalyptol as one of its ingred-

ients. The patient, known to have acute intermittent porphyria, re-

sponded to therapy but had a series of subsequent re-hospi talizations .

Each exacerbation occurred after several weeks at home during which

time the patient. admitted to drinking the mouthwash. The mouthwash
.

was found to be a potent inducer of the rate limiting enz”yme in the’

porphyrin-heme pathway. While Eucalyptol was the major component

having this biologic activity, the inducing potency of the ’mouthwash

was not fully accounted for by eucalyptol.

*

.
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In regard to topical reaction to eucalyptus, the following have been reported:

Oppenheim ( 26 ) reported the appearance of a rash and erythema in a 35 year

old subject following the ingestion of 20 pieces of a cough candy containing

eucalyptus.

;<.:

In 1935 Sezary ( 27”) reported desensitization for 24 year old female who was,,

aller~ic to tincture of eucalyptusadministeredby i~h~~atiorifor sinusitis-
—

.Topicalapplication with an unspecified medication relieved the erythema, pain..

and p~uritis. After relief, the patient Was desensitized by means of 5 jntra-

muscular injections of an extract of de-albuminized spleen and intravenous sodium

hyposul f;te.

Pharmaceutical and Chemical Studies —

A brief review of the biology of eucalyptus trees and the chemistry of the oil is

given by FauYel ( z~~- ). Armstrong and his co-workers { 29:) studied the relation-

ship between vapor pressure of the drug and its concentration merging in the airstr(.“

from a nasal inhaler. His results showed that mixtures of eucalyptol and m?thyl- .

amphetamine yielded reduced vapor pressureand thus a lower effective concentration

was required for me”thylamphetamine. . .-
. .-

..”” . . .

Heffelmann (“~~~.) reviewed (as of 1912) the effectiveness of mouthwashes and anti-

bacterial activity as they apply to caries. This author states that mouthwashes

should not be acid in nature. This was based on some work he had done onmouth-
. .

wash and components in regard to mineralization and demineralization of excised

teeth. Eucalyptol had no positive or negative effect in-this system.

“Absorption, ]~et-boli~m, and Related Information

Eucalyptol was stated by Meyer ( 31 ) to be a substance showing fairlj)rapid

percutaneous absorption. .
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In respect to the effect clfeucalyptol on drug metabolism, Jori ( 32-””}studied

a number of components of essential oils for their effects on drug metabolism in

rats. Eucalyptol administered either subcutaneously or by aerosol increased the

in vitro liver metabolism of aminopyrine, p-l{-anisol and analine and the fi—

vivo metabolism of pentobarbital.

reduced pentobarbital brain levels

,,

—

Both modes of eucalyptol administration gave ..
. .

and reduced sleeping times. - .
..

.1. -“.

‘ori .(33) subjected rats to an aerosol inhalation of eucalyptol’and

founddecreased plasma and/or brain levels of amphetamine, pento-
.-

barbital and aminopyrine when these drugs Wc,e also administered:

In addition, the rate of disappearance of aminopyrine from plasma
----

was increased in four.of five volunteers treated b~eucalyptol aerosol

inhalation. This is of interest as eucalyptol aerosol has been used

in combination with aminopyrine for treatment of bronchial-pulmonary

disease. The author suggested that eucalypfbl maY modifY the effi-

cacy of other drugs given concomitantly with respiratory disease
..

therapy. Inducing activity on liver microsomal. enzymes was postu-..

lated with the mechanism involved. A further study by Jori et al. (34

showed that eucalyptol increases the microsomal activity of rat liver

after a single subcutaneous dose, but further doses did no; enhance

the activity. Eucalyptol did not effect the concentration of cyto-

chrome P450 in liver microsomes and thus differs from phenobarbitone.

Hohenwallner, et al. (35) showed that eucalyptol given either by-”

aerosol or subcutaneously produced a marked increase in the activity

of rat liver glucuronyl transferase. Sodium phenobarbital showed -

the same effect.

00-000024’.-



LUQU. J,.- ---

Von Skramlik (36) determined the sensory effects of essential oils

following either inhalation, oral administration or application to

the skin. All essential oils had an effect on the sense of smell

to a differing degree. As far as taste was concerned these effects

-were limited to a sensation of bitterness of sweetness. Eucalyptus

oil also produced a sensation of cold in the mouth and on the skin.

. . .,..

->
— .

Bournot ( 37:) reviewed certain aspects of taste and smell sensations. This “’

author noted that in order to be smelled, a substance must reach the olfactory nerv

ending in the nose. He also discussed the smell and cooling sensations of various

essential oils. It was noted that inhalation not only effects sense organs but

these oils are absorbed through the respiratory system and ~an exert their pharma-

cological effects in various parts of the body. It was further noted that eucalypt

is bactericidal and acts as an irritant to the mucosa.
.

Eucalyptol and other essential oils facilitate nar&sis of larvae by aiding the

penetration of narcotizing substance according to Dastugueand Brun ( 38-}. -

Antimicrobial Activity
-.

--

In Vitro Studies “.
...

The phenol coefficient of ,eucalyptol was ‘reported as equal to 1.0 by:Mood ( 39 ).

Penfold ( 40 J) also reports a phenol coefficient foreucalyptol. Rideal and Walker

( 41 ) reported that the phenol coefficient of eucalyptus was 1.6. In this parti CL

‘publication, antibacterial activity as a funct+on of surface tension was determined.

Subrahmanyan ( 42-) pointed out-that the phenol co~fficients will vary for eucalypt

depending on the source of the Oii. Blumand Blpm and Fabian (43 ) tested

eucalyptol against organisms which infect fermented food products. They found that
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eucalyptol ,
..

as well as thy-mol, were not the best preservatives and not the worst

of those tested.

Jerrme and Lechat [ 44 ) also determined the phenol coefficient and conducted oth[
.

antibacterial tests with eucalyptol. rhey reported that 10% eucalyptol did not

kill in 10 minutes.
..

.’”

In the use dilution test, 2.5; eucalyptol inhibited Brucella but had n~ apparent1 ,( ..

) :- effect on Staphyloccus. The effect on Staphyloccus was apparently confirmed ‘

using a disc method which showed no inhibition from eucalyptol at 10~. These
.

authors also determined the effect of vapors of essential oils on antibacterial
.

activity. In respect to eucalyptol, it was reported that vapors from ?2% dilution

and greater were bacteriostatic toward Streptococcus and at 25% and greater bacter-

ostatic toward Klebsiella. Vapors”;rom pure eucalyptol infibited StaphYloccus

as well as ~. coli. In respect to bactericidal activity the 100% vapors killed.

Streptococcus, Klebsiella, Staphyloccus””and&. coli. . .

.-

Maruzzella and Bloch (45 ) tested a series of antibiotics along with essential
. .

oil combinations for antibacterial effects. The essential oils tested included
.

eucalyptus but individual data on the essential oils atone were not given. The

same senior author and Sicurella (46. ) screened 133 essential oil vapors for
.-

in vitro antibacterial activity against 6 test organisms. It was not~d that
.—

in general gram” positive bacteria were mcrre susceptible to vapors than gram “

negative bacteria. The organisms tested inc~uded~- .-s >“ _Z ~= subti~is

~. faecalis, ~. ~h~, and H. o. In respect to eucalyptus oil rectifiec

NF, he found it was active a9ainst& -?US =- ~and~” _- ‘he.

method used in this investigation was to inoculate test organisms on solidified

agar in petri dishes. Filter paper discs saturated with each vol_atile oil were

placed in the center of the dish covers. The dishes were inverted and incubated.-.
.
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at 37° for 24 hours: (72 hours in the case of ~. avim)- The clear zones on the

surface of the agar above the filter paper discs were measured.

A phenol coefficient of 3.4 aS tested a9ainst~- _._—coli was obtained in a study

reported in 1919 (47 ). In this study, oils from mrious species of trees and..

several individual components were evaluated. The phenol coefficient was found
--- -..

to vary with the species and the composition of the oil but cineol, (now known as
. . -..,,. ..-

... . ..
----

—

eucalyptol) was the most active constituent. Penfold and Grant ( 48’) determined

the phenol coefficient against >. typhosa of various commercial oils and isolated

constituents. All tests were run as 1% solutions. The coefficient of oils’ froin

various eucalyptus species varied from 1 to 12, pure eucalyptol showed a coefficien-

of 3.5, other components ctfeucalyptus oil varied in their ~henol coefficient from

under 1 to 22.5.
.-

,“

Rideal (-41 ) studied antibacterial activity as a function of surface tension.
.-

Using the Rideal-}lalker phenol coefficient technique, the antibacterial activity ~

against ~. typhosa was determined. Eucalyptol; in this study, showed a phenol
.-

coefficient of 1.6. ‘ -----
.-.

-----. . .-

Use by-the Egyptians of essential oils for the preservation ofmummies’was

noted in a study by Collier and ~~itta ( 49 )= Eucalyptus, along with other -

essential oils, was tested by these workers for bactericidal activity against-.

various species using a use-dilution method. Eucalyptus was bactericidal agai”nst

Streptococcus at a l:200” dilution-, against~. coli at a 1:200 dilution; and

against Vibrio at a 1:1000 dilution. Miller (50 ) also used a phenol Coefficient

test against~. typhosa. She found that eucalyptol killed this organism within

2.5 minutes at a 1:50 dilution and within 15 minutes at~ 1:250 dilution. The

phenol coefficient as obtained (using the Tanner method) in this study was 1.44.
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The antibacterial action of aromatic chemicals including eucalyptol was studied

%Y Mashimo ( 51 ) et al. The dilution of eucalyptus oil required to kill

Staphyloccus and the other organisms tested, was around I:1OOO.

Haruzzella and his co-workersreported the antimicrobial activity of essential

oils includingeucalyptolin several studies. In the first study-(52 .} eucalyp-. .

The
‘tol was tested ~gtiinst .11 bacterial species USin’9 a fitter Paper ‘isc ‘ethod~ .

— ---- ---—...- “.

essential oil was found to be active against 6 species, namely, ~. lutes, ~. -.-.

mesentericus, ~. marcescens, ~. coli, ~. subtilis and Ps,vulgaris. Eucalyptol—

was also tested against 18 species o~ fungi using the same technique ( 53 ). ““

Eucalyptol kiss active against 4 species. This group (54 ) also tested ~om- “-

binations. It appears from this data that the combinations~f eucalyptus and .,. .

m-ethyl salicylate was slightly less active than the individual components=
....

In Germany, Kellner and Kober have studied several essential oils .for their.

potential use as room disinfectants. In a study of the anti acterial activity ~

of vapors of these essential oils ( 55 ), eucalyptol was shown to be effective -

against all of the ~rganisms studied- ~nese organisms were ~- —
coli, ~. typhosa,

. .

faecalis, Strep. pYNeisseria, ~- ._. aureus, ~j meqatherium, ~. diphtheriaogenes, ~. _

and ~. albicans. These workers (56 “ ) also showed that eucalyptol was effective

against these same organisms when tested in the liquid form.
Further data has also
,:,

been reported by

Schurmann, et al

peroxide number,

,.

this group which confitms the previous data ( 57 )=.. . .
.“

---
.

( -59 ) studied the correlation between antibacterial efficacy,

and volubility. Eucalyptol demonstrated antibacterial activity

in this study. The antibacterial efficacy of eucalyptol has also been reviewed

by Goryaev (59-” ). . ..

.
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Several essential oils were studied for antiviral activity by Dunham and ibc:;eal

(60 ). Eucalyptol was shown to have some inactiv~ting ability versus vaccinea

virus. In this study, the antiviral activity was studied by inoculating onto

chorio-allantoic membranes of developing chick embryos. Virus suspensions were

mixed with the test substances, then inoculated. More recently, Kozhina and

Korot~ova (61? ) studied the effect of various preparations made from euca~yptus
,--

Ieaves on type A influenza virus. It was shown that ‘certain-extract suppmcsed -
.-..

...--.. . ----- - .-—.— ---
virus propagation i;chick embryos; The degree of ac~i;ity-”wa; fourid to be . -

directly proportional to the tannin content and primarily-the alcohol soluble

tannin fraction.
.

The fractions were not chemically analyzed, however, so.the -

presence or absence of eucalyptol, per se, was not given. . ..

.. .
,,

In Vivo Studies ..-

As long ago as 1891, Miller (62 ) used’s mouth rinse technique to measure the

antibacterial activity of several essential oils. He-found in regard to eucalyptol

as well as other essential oils, that they were bactericidal but generally “’slow.””

This author recommends a mouthwash of benzoic acid and saccharin. Henderson

(63 “-) recommends e;calyptol, as well as other essential oils such as menthol

and thymol, as components o~~nasal sprays and drops for their antiseptic activity. -

Eucalyptol was also recommended as a component of mouthwashes for antiseptic

activity by Prinz ( 64. ).. This is also the view of Eichorn ( 65 ) whost~ted

that the essential oils including menthol, thymol and eucalyptol are highly “’
.

suitable for disinfection of the mouth and throat because of volatility and “ .

lipid volubility.
.

This author points out that the vaporsof these essential oils,
..

‘including eucalyptol, are endowed with bactericidal action, therefore,

good therapeutic effects

tracheaitis, bronchitis,

are achieved with aerosols in laryngitis, pharyngitis,

etc.
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Graff reported on a product (66) (Saliva-thymol) which contains

eucalyptol as well as menthol and thymol. It also contains other

essential oils. He reported antibacterial activity on the combi-

nation but did not do tests on the components. Hunkirchen studied

the effects of this product on oral inflammatory disease and found

it to be effective (67).

,,

. - Wyler, et al. (68) studies various preoperative oral hygiene pro-
)

cedures for their effect in reducing the number of microorganisms

aerosolized into the dental operatory. Listerine Antiseptic, which

contains eucalyptol as one of its active ingredients, provided a

significant reduction in bacteria when used as a preoperative rinse.

Efficacy

—

—. - .—___.— ..

Reviews

In an interesting review, Thompson ( 69-.} discussed, .the history of the

eucalyptus tree in California. He pointed out that these trees were planted

in California in 1870’s and 1880’s to combat malaria, at that time thought to

be clue to miasma or:a toxic gas. Thompson gives the background of the botany

and the distribution of the trees in”California. He cites the possible value “

of the vapors from the trees, but generally downgrades effectiveness as far as

malaria is concerned.

As long ago as 1879, Fluckiger, et al (7o ) reviewed the history of essential

oils. He pointed out that$~:ucalyptol was first.described before 1700, and

states that it is occasionally administered internally as a stimulant, anti-
.....-.-,,.....

spasmodic and diaphoretic and externally as a rubifacient. It is in frequent

use. Wood ( 71 ) in 1882, gives an

marily observational. He points out

early report of toxicological effects pri-

that eucal,yptol is used in a similar wa.y
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as quinine as an antipyretic in fevers. He also cites its use in-bronchitis.

Somewhat later in 1891, Potter ( 72 ~ ) states that eucalvptol is as powerful

antiseptic, a stimulating expectorant and an efficient diaphoretic. Therapueticall{

according to Potter, it is an efficient stomachic, a useful stimulant and

disinfectant to the mucus membranes.

Currier ( 73:) cites eucalyptol as a valuable antiseptic. This author stresses
,,

prevention of sickness by mouthwash and nasal irrigation. Grosicki ( 74 ~

cites eucal.yptol as an antiseptic component of hemorrhoidal products. In’a

review of pharyrtgitis, Smith ( 75 ) mentions eucalyptol inhalation as a possible

treatment for chronic sore throat. In his review of external analgesics for the

APttA Handbook of Non-Prescription ~rugs, Dickison ( 76 ) lists products with
..

.. — ----
eucalyptol as active ingredients. For essential oils generally, this author -

states that they are valued as nasal decongestants. He also believes that their

placebo effect (odor and feel) may be equal or greater than their physiological valu:

.

In a relatively recent review, Greenberg ( 77 ) stated that inhalation of
.

eucalyptol as well as menthol and benzoine is still used in tracheitis, sinusitis,
‘.

and bronchitis to clear air passages and lessen bronchospasm. It is the opinion

of this author, that these administrations have no place in asthma therapy.

Barker, et al ( 78 ) reviewed the uses of eucalyptus in 1918. He pointed out

that it was used for catarrhal conditions of the respiratory tract, as capsules,

on sugar or with steam in a~~aporizer. This ingredient was also used for chroriic

inflammation of the genital urinary tract, pulpalgal ulcers and as a counter-

irritant in rheumatic disease. It also appeared to be valued as an antipyretic

in malaria. Gelenthein ( 7g “) in reviewing the common cold in 1934, divided this

disease into three stages. For the beginning stage, he advocated antiseptic
.

instilled into the nose and also in the third’stage (thick tenacious mucous) an
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Eucalyptol 15

).

I

i

antiseptic douche of the nose. During the second stage (profuse, watery secretions)

he recommends eucalyptol along with menthol and thymol in mineral oil inhaled

into the nose as a soothing agent. In a revi?w of mouthwashes, gargles, and

lozenges in the British Dental Journal ( 80 “) it is stated that volatile oil

such as eucalyptol have antiseptic activit,v but because of their irritant,

rubefacient, and locally anesthetic activitv, are used in relativelylow con-
e.-.

centrati’on to avoid local reactions thus resulting in a poor-antibacterial effect.

Studies

The effect of eucalyptol as well as other essential oils on the nasal mucosa

was studied by Fox. Using an objective technique to measure decongestant

activity ( 81 ,) his study indicated that 5% eucal.yptol in oil sprayed in the
—

nose had no effect. It should be noted that this technique involved compression

of the soft palate against the pharyngeal wall by the subject, this in order to

close off the nose from the throat. An airstream was induced into one nostril

and out the other. This technique is likely to give inconsistent and incorrect

results. In another stud.y, he ( 82 .) found that

some deleterious changes in the mucus membrane of

in oil over periods of up to 9 months. It should

used as carrier in this studyalsoproducedthese

Boyd and his co-workers in Canada (83,84

other conditions which effect the output

tory tra~t fluid over a number of years.

a 5% eucalyptol solution caused

rabbits when applied directly

be noted that liquid petrolatum

changes but to a lesser degree.

,) have studied drugs and

and composition of respira-

In these studies eucaly~tus ’
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oil, as well as other volatile oils were administered via steam

inhalation to rabbits and respiratory tract fluid collected.

Some volatile oils were found to irlcrease volume and decrease speci-

fic gravity when added to a steam vaporizer in normal doses. Larger

doses were required for eucalyptus oil but these larger doses led

to local inflammation and several animal deaths. This was apparently

due to” ~he large volume of ethanol inhaled. Inha’led eucalyptus
.

oil had no mucotropic action at any season in rabbits, and there

was no augmentation of the volume of respiratory tract fluid. Later,

this grcup administered eucalyptol by stomach tube to urethanized

animals (Boyd and Pierson (85). Eucalyptol was shown to be expecto-

rant in rats, guinea pigs, rabbits, cats and dogs. —The effect was

not influenced by section of the afferent gastric nerves from which

the author concluded that eucalyptol does not act reflexly on the

stomach but directly upon the secretory cells of the respiratory tract,

Kramerenko (86) used a eucalyptus suspension for therapy of acute

and chronic purulent disease.

.
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EUCALYPTC)4

ANIMAL TOXICO LOGY STUDIES

CARCINOGENICITY STUDIES

,,

Eucalyptolwas one of41 food additivesfrom theGRAS listtestedforcarcinogenicitypotential

using a mouse pulmomary tumor system developed by Andervont and Shimkin.

Fifteen/sex/group,A/He, 6 to8 weeks oldmice were administeredeucalyptolintraperitoneally,

3 timesweekly,atdoses of100 or500 mg/kg/day fora totalOf24 doses. TwenWfou~ weeks,

afterthe firstinjection,the mice were necropsiedand the lungswere examined grosslyand

microscopically.In additionthe liver,kidneys spleen,thymus, intestine,and salivaryand

I endocrineglandswere examined forabnormalities.Tumor incidencewere compared between

treatedand control(untreatedand watervehicle)groups.

The incidenceof pulmonary tumors inmice giveneucalyptolwas comparable to the controls,

therefore,eucalyptolisnotregardedas a pulmonary carcinogeninthistest.(1)
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Menthol is also known as 3-p-menthenol, l-menthol, hexahycfrothyrno?,

(

and “peppermint.-

candy.” Its formula is CIOH200 and has amolecular weight of 156.26. lt is obtained

from peppermint or other mint oils or synthetically. The melting Point is 41 to 43”C.

and boiling point is 212°C, Menthol is slightly soluble in water; very soluble in

alcohol and liquid petrolatum, “(l,2, 3, 4, 5).

The food additive status of Menthol as a flavoring agent is noted in the Code of

Federal Regulations.

, . .

AtirttuTOXICOLOGY
, .,, :

Acute and Subacute Studies

Macht ( 6 )studied menthol and its isomers ~n several animal and plant mode~s.

In general, he found that the I-isomer was more active than 3-menthol. In the

mouse he found that 2000 reg./kg.intra-peritoneally is the Iethd dose. In~he , “

rat, 1500 reg./kg(i.p.) was lethal.. In

intravenously was lethal.

No systemic or local toxicity was shown
i ntenthol)by Rob and Field ( 7 ).

the cat he found that 34 reg./kg.given

for peppermintkil (which contains 60%

Hazard, et al L81 reported that the rate LD50 (by i.p. injection) for

natural menthol was 785 mg\kg and for sYnthetic? 670 m9\k9.. In the

g.pig the figures were 860 xng\kg”fornatural and 865 mg/kg for synthetic.

In an earlier

between 3 and

dl-neomenthol

paper, Wokes (9) reported that in the mouse the LD50 was

4 gin/kg for each of the isomers, l-menthol, dl-rnenthol,

and dl-isomenthol.

In a comprehensive report, Jenner, et al (“!10 ) reported on the acute oral toxicity

of several food flavorings. The LD50 of menthol in the rat.was determined to be--

3180mg/kg. The strain of rats used was Osborn+h!ende-1. An LD50 of 3400 mg/kg

has also been reported ( 1 :).

Flury and Seel ( 11 ) compared the toxicity, pharmacological efficacy, and odor

and taste of several isomeric synthetic menthols with natural menthol. Seel ( 12 ).

also reported on the comparative pharmacology of natural and synthetic menthol ln

i this paper, he reported that natural menthol was approximately twice as toxic as any<,
.,
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of the synthetic menthols except neoisomenthol when injected as an oil solution

r
in frogs. The same order of toxicity was also found in white mice and cats. For

all menthol preparations tested there was f“lrst a transient rise in excitability

as well as an elevation in the frequency of respiration and pulse rate, then progress-

ive paralysis. Death was due to paralysis of the respiratory center.

Rakieten and his co-workers ( 13 ) studied the subacute effects ofrnenthol vapor,

particularly on the upper respiratory tract. Rats were exposed to a variety of

menthol vapor concentrations over a period of several months. Inhalation of

men’t~ol vapors in a ran’geof concentrations below 0.27!5 ppm resulted in no toxic—

effects as determined by growth curves, food consumption and hematology. Exam-

ination of tissues showed no significant changes in the mesopharynx, heart, spleen,

liver, kidney,eye, skin, ovaries, testes, skeletal muscles and brain as.compared

to control animals. Animals exposed to the highest menthol concentrations showed

changes indicative of lung irritation. Transient erythema of the conju~ctiva was

exhibited by some animals exposed to menthol at all concentrat~ons. ~..

Special Studies

\

Jerome and Lechat ( 14 ) reported that the cutaneous tolerance of menthol in

young animals was satisfactory. They also tested the toxicity of menthol vapors

in the rabbit and instilled the oil in the nasal passages. Toxicity was not noted

with either of these applications. In a review of the literature on toxicity,

mostly in the area of.misuse, the authors concluded that it was safe to apply men-

thol directly in the nose in children above 30 months of age.
,

Shapiron, et al, studied the effect of menthol containing ointments on wound healing

in guinea pigs ( 15 ). Camphor was also a component of the test ointment used. It

was found that menthol and camphor slightly retarded wound healing in young animals

and slightly accelerated it in mature animals. The differences were very small,
,

however. .
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HUNAN SAFETY

Reviews

(-
Arena ( 16 ) reviewed the toxicity of menthol and other essential oils. For

essential oils in general he notes their use as skin irritants and that ingestion

of 15 ml. of a volatile oil has been known to cause fatal poisoning. Menthol’s

toxic effects are listed as severe abdominal pain, nausea and vomiting, dizziness,

staggering gait, slow respiration, flushed face, sluggishness, sleepiness, and in

large amount in children, coma, produced. The treatment suggested is to discontinue

use.
. ,,

— -. .

There have been several reviews published concerning the safety of menthol. In

1950, Griggs ( 17 ) reviewed menthol from a homeopathic standpoint. He described

headache, pain around the eyeballs, nasal catharrh, fever blisters in the mouth,

and a number of other pains and irritations which could result from the ingestion

of menthol. Hewlett reviewed 12 cases of lipoid pneumonia,which were afledgedly

due to misuse of oil-based rnedication:containingmenthol ( 18–). In Deichmann’s

text,on toxicology ( 19 ) it is stated that excess ingestion or inhalation of men-

tholated products has caused abdominal distress and CNS depression. He cites the

Itreatrnentas symptomatic.

P Samitz ( 20 ) in reviewing occupational dermatosis in-dentists and allied personnel,

reports that menthol, as well as other individual essential oils, are among the less

frequent sensitizers. In contrast, menthol is cited by Adams ( 21 ) as a skin

irritant often found in o.t.c. medications.

Studies

Lesoine ( 22 ) described adverse reaction in infants

containing menthol. He stated that on occasion these

which could lead to death. Other symptoms of menthol

to pharmaceutical

reactions involve

t

,

preparations

cyanosis

poisoning cited by this author

included conjunctivitis, tinnitis, erythema, eczema, dermatitis and symptoms of-.

renal damage. Lesoine recommended that a warning be placed on the label of menthol

preparations to avoid use cm,infants and small children.

i,
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In contrast, 6rueninger, et al ( 23 ) surveyed approximately 124,000 infants who

/’-

received nasal drops containing essential oils, including menthol. No untoward

effects were noted. Nasal application of small concentrations, particularly men-

thol, caused reproducible reactions in breathing and circulation in infants. This

reaction did not occur in older children and adults. It was the author’s con-

clusion that although there is no indication for nasal application for these essen-

tial oils in infants there is also no safety problem.

Rudzki and Kleiniewska ( 24 ) reported on a survey of 1440 patients. In the case

of menthol, sensitivity was found more frequently in long term than in short term

- ‘patients, In 1070 tests using menthol in vasoline, 0.9% shqwed a positive reaction

of some type although none of them were “fully positive.” In 229 patients who used

menthol less than one year, 0.8% showed positive reactions. 0f313 patients using

menthol from 1 to 10 years, the percent of positive reactions was 0.6. For those

patients having usedthe product more than 10 years, in a sample of 144 3.4% were

positive., .’
,-

.
Case Reports

Several cases of menthol toxicity have been reported. These include two cases of

‘ “/
ottiti

(.
me~a resulting from mentholated petrolatum applied to the nose accumulating

in the middle ear (Helmus 25 and Dysart 26 ). Randolph ( 27 ) reported that the

case of a 26 year old woman who suffered severe headache and nausea as a result of

smoking mentholated cigarettes. The author believed this to be a case of individual

hypersensitivity rather than a general menthol toxicity. Naus ( 28 ).reported that

workers in a shop preparing menthol swkets were found to have undergone an abnorma7

diminution of the smell acuity.
.,

Miscellaneous case reports include stomatitis aphosa following the ingestion of men-

thol candies (Ochsenius, 29 ) Iipoiclpneumonia due to overuse of a product con-

taining both menthol and eucalyptol (Cohen and SchoeneP 30 ), keratitis from a

clear gel containing menthol, thymol, and eucalyptol (Dahl, 31 ), glottal edema

(Salatino 32 ), andmethemoglobinemia due to a rectal suppository containing men-

thoJ (Hughes, 33 ). ln this latter case, the author stated that benzocaine was

the causative agent. Champeau ( 34 ) reported a case of a 4year old female who

ingested 6 mg. of menthol and showed intoxication but recovered without consequence.

Bruening reported on a fatal intoxication froma menthol-camphor preparation in the

nose of an infant ( 35 ). In a review of drugs used in pediatric otorhinclaryn-

gology, Reitlinger ( 36 ) cited cases of menthol toxicity, including fatalities.



Gronemeyer ( 37 ) reported a case of an allergic reaction which appears to be

confirmed by the data. Walbott ( 38 ) in reviewing therapeutic bronchoscopy and

r
asthma suggested that.menthol not be used for endoscopic application due to the

;“ possibility of sensitization. Gutmann ( 39 ) states that essential oils including

, peppermint (which contains menthol) can act as allergens.

In a comprehensive case history, Fischer-Wasels ( 40 ) reports a fatal shrinking

of the lungs from use of menthol oil. In this case, a patient had regularly put

I% menthol in her nose for reliefof nasal irritations over a period of several

} decades. This patient developed difficulty in breathing, thickening of the lungs,

slow prcig~essive lung disease, and finally;..death. Autopsy”showed hard knots in the— -.

t hilus of lung and oil deposits in alveoli. As much as 10% of the weight of lungs
I consisted of paraffin oil deposits. No evidence was found that this large amount
1 of menthol had caused any malignancy nor spread to parts of the body other than

the lungs. It may be that the paraffin oil was more involved than menthol in this
B case. ~ettecker (40a) reported on two non-fatal cases in which ba,bies

I
aged 12 days and 4-1/2 months presented symptoms of mgnthol poisoning,

spec~fically laryngospasms, cyanosis and dyspnea after treatment with
! menthol ointments containing 2.7% and 1% menthol, respectively. The

,physicians concluded that these preparations should not be recommended
(

for babies and should include a warning against nasal application.

b An interesting commentary on the toxicity of menthol appeared in the

German scientific literature in 1966. (40b) This concerned the Drug

Commission of Germany Physicians’ retraction in 1966 of a warning on

the use of menthol ~containing preparations in babies and young child-

ren. In this report tfle author claims that the original war~ing in

1964 was due in part to reports from a single physician who had a

“menthol phobia” and erroneously attributed many reactions to this

compound. The author also noted that any volatile oil or even non-

volatile oil or aqueous liquid incorrectly applied directly to the

nasal mucosa of infants may cause a respiratory reaction.

-<
Sezary and Tanret reports on the desensitization ( 41 ) of a 24 year old female

found having a reaction to tincture of benzoin and tincture of eucalyptus but not

menthol. Menthol is mentioned as the precipitating agent in cold urticariaby

Lobitz ( 42 ). Menthol was reported by Laugier, et al ( 43 ) to be implicated

in some cases of keratosis.
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(“ Papa, et al ( 44 ) reported a single case of urticaria in a 31 year old female

due to menthol with apparent confirmation by oral and skin challenge. This

patient used peppermint toothpaste, peppermint candy, and an ointment containing

menthol. LJrticaria due to menthol has also been reported by McGowan ( 45 ). In

this case, an 18year old girl who smoked menthol cigarettes, ate menthol cough

drops, used menthol ointments and an aerosol room spray with menthol, responded

to the oral challenge of menthol.

Bickers (4.5a) reported on the unusual case of a 48-year old female
— -.

suffering from hereditary hepatic po-rphyria which he claimed was .-

exacerbated by th@ woman’s ingestion over an extended period of time

of a mouthwash containing aromatic oils (menthol, thymol, euca,lyptol,

methyl sal icylate) and alcohol. The author conducted avian experi-

ments which showed that the mouthwash and particul~rly the ir@redient
,

eucalyptol were cap~ble of inducing production of the rate limiting

enzyme delta-ami nolevulinic icid (ALA) synthetase and—the symptoms of

the ;bove disease. The individual aromatic oils other than eucalyptol

did riot have any ALA synthetase activity.
{

‘

) Finally, Heistein reported a case of hypersensitivity to menthol ( 46 ) resulting

in purpuric eruptions on the hands, arms, forearms, etc. This apparently was due

to smoking mentholated cigarettes.

PHARMACEUTICAL AND CHEMICAL STUDIES

,

Mood ( 47 ) determined the volubility in alcohol of rtienthol as peppermint oil and.

other essential oils. He found that menthol was not particularly soluble. A

rapid gas chromatographic technique for quantitative analysis of menthol in phar-

maceutical products is reported by Bahjat ( 48 ). The chemical and physical

properties and tests for impurities in menthol are described in IJ.S.P.XVII ( 49 ).

Phode ( 50 ) studied the relationship between the volubility and capillarity and

hemolytic effects of menthol and several other essential oils. No particular

relationship was shown. For menthol, he reported that l.Omhl of menthol (0.15 gins/

liter) had awatersolubility of2.7. Kabasakalian reported on a study of benzocaine

incomparability in throat lozenges
\
\. involved in the instability.

( 51 ) in which menthol was shown not to be
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ABSORPTION, METABOLISM, PHYSIOLOGICAL AND PHARMACOLOGICAL EFFECTS

(’
..

Absorption

Masaki and co-workers studied the factors which influence menthol resorption in the

digestive tract ( 52 ). Menthol was administered rectally to rats by Grisk and

Fisher ( 53 ), with menthol subsequently being detected in the lungs. The authors

discuss whether the levels found are pharmacologically active but draw no conclu-

sions. Boyner, et al ( 54 ) studied an ointment containing menthol and other
,,

volatile oils in a petrolatum base. This oint~ent was placed oi”a dog’s chest and

the menthol was detected in the bronchial air 12 hours after application. “

Metabolic Studies

.“
Hohenwallener ( 55 ).reported that menthol did not produce the marked increase in

the activity of rat liver glucuronyl transferase that was obsewed with eucalyptol.

Jori ( 56 ) studies the effect ofa number of components of essential oils on drug

metabolism in rats. Menthcl did not increase the in vitro Iiver metabolismof the.—

several compounds tested. Popper and Delahuga ( 57 ) used menthol or a low protein

diet to reduce hepatic g7ycogen which in tur~, aggravated fatty lesions due to

amino acid deficiency. I
..

It was shown by Elder, et al ( 58 ) that menthol exhibits progesterone-like

activity in its inhibitory action on liver and kidney aldehyde dehydrogenase activity,

in vitro. Under certain circumstances this activity is reflected in an increased——
rate of oxidation of d-dalactose. Elder also reported that two prepubertal con-

genitally galactose deficient patients showed increased levels ofd-galactose

oxidation after treatment with menthol.

The effect of several constituents of essential oils on the rate and activity of

drug metabolism in rats was studied by Jori, et al ( 59 ). tieshowed that me~tho~

is inactive in affecting pentobarbital metabolism. Moods, et al ( 60 ) using a

test chamber, showed that menthol accelerates conditional hypoglycemic response.

Menthol was also used in a test procedure to assess glucuronide formation (Arias

(61 ).
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Pharmacology

( The pharmacology of menthol and its isomers was compared by Macht (

found that in the cat the LU Iethaldctse depressed the respiratory

the rabbit, an oral dose of 3 cc/kg. impaired kidney function; at 1.

6 ). He

center. In

5 cc/kg. dose

(oral) this species showed some impaired kidney function but function was recovered

after the drug was withdrawn. In the rabbit, a 2.5 cc/kg. I.V. dose also impaired

liver function. Macht found, using isolated smooth muscle that menthol had a

depressant effect at an application rate ofO.1 cc/2kg. cat. CM effects Were

,also studied. Excitation was noted which was followed by depression. No convul-
—--,

sive activity was observed although the chemically related camphor shows strong

convulsive effects. Macht also showed that menthol was readily absorbed through

the skin. Local anesthetic activity was confirmed by application to rabbit eye,

frogskin and by intradermal injectio~ tiIguinea pigi using electrical stimulation

as a model. It was found by Heathcote( 62 ) ttlatrneritholdepressedtie isolated

heart of the frog and rabbit directly by its action on cardiac muscle. Menthol was—
also s:town to dilatecoronaryvessels.

Using’s frog esophagus model, Das, et al ( 63’ ) determined that mentho~ stimulates
1
ciliary motility. A saturated solution was used in this study.

Rakieten ( 64 ) studied the effect of menthol on excised ciliated respiratory

epitheliums from humans, rats and rabbits. He found that menthol solution (0.04%)

had no toxic effects compared to Ringer’s solution. Someof the conflicting

reports in the literature on the effect of menthol on the vascularity of the nasal

mucosa were reviewed by Rinaldi ( 65 ). This author used rhinomanometry to determine

the resistance offered by t’henasal fossae to the current of air. His results indi-

cated that spraying with 1% mentholated oil under the nose caused-an increase in the

thickness of the nasal mucosa as a result of avasodilitation phenomenon. This

result differs from the widespread opinion that menthol has a vasoconstricting

action. The effect of menthol on the nasal mucosa was also studied by Szabon, et

al ( 66 ). In this in vitro study, paraffin plus menthol was compared with par-

affin alone. It was found that paraffin alone inhibited ciliary activity but less

so f.hanmenthol. The data given in this report, however, is not particularly com-

plete and the differences between menthol and paraffin are rather inconclusive.



Le Bourhis and Soenen (66a) studied the psycholeptic effect of several

(- aromatic compounds in the mouse and found that the psychotropic activity

of menthol is weak especially when administered orally. The authors

further concluded that any such activity is always transient and would

most likely not have any effect in man at the concentrations normally

found in foods or drink.

Sensory Effects

,
The effects of menthol on skin, nasal and oral mucosa was studied by Bliss et al

“~”’ ( 67 ). When applied to the skin, menthol caused an intense and Iastingcoo}ing

sensation followed by numbness, with a s7ight smarting sensation and hyperemia.

Local irritation did not proceed beyond the rubefacient stage. In this study, a

20% oil solution was rubbed vigorously $tithe skin. ‘The application of a 0.5%

solutiondirectly to the nasal and oral mucosa was irritating. However, a 0.2%. .
solution was non-irritating and most subjects administered a solution found it

—
non-irritating.

.

The effect of menthol and other essential oils on taste and odor detection has been
}

\ studied by several investigators. Bornout ( 68 ) reviewed taste and smell sertsa-

tion and noted that to be smelled the substance must reach the olfactory nerve.

He also points out that the smell and cooling sensations of menthol are separate

phenomena. He further notes that inhalation not only affects the sense organs,

but menthol is also absorbed through the respiratory system and can exert its

pharmacological effect in various par~s of’the body.

Skouby, et al

into the nose

hold by 21 to

taste percept”

high levels.

( 69 ) applied menthol at a dose of 4mcg/ml in 0.9% saline directly

These workers found that this application decreased the smell thres-

50%. These same workers ( 70 ) noted that menthol also decreased

on at low concentration levels but increased taste perception at

In this study, sensitivity was measured by measuring the galvanic

current required to produce an acid sensation. .
.

The sensory effects of essential oils were also studied byVon Skramlik ( 71’ )

following either inhalation, oral administration, or application to the skin. It

was found that all essential oils including menthol have an effect on the sense of
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smell. tie noted that peppermint oil (which contains menthol) produced a sensation

of cold in the mouth and on the skin.

Electrophysical measurements on the lingual nerve of cats and dogs in response to

thermal or electrical stimulation of the tongue was studied by Hensel and

Zotterman ( 72 ). Menthol was shown to produce cold response even when the tongue

is maintained at constant warm temperature. When temperature of the tongue is low-

ered, menthol greatly increases the frequency of cold response. The author sur-

mises that the cooling effect of menthol involves an enzymatic response of cold
t receptors to menthol.

— -. .. .
J

..-

Hellekant ( 73 ) used an electrophysiological technique to study the effect of

mentho7 on taste receptors in cats. He found that menthol in moderate concentra-

tions stimulates response to sodium chloride, acetic acid, and sucrose, among

other substances. However, at greater concentrations or during prolonged exposure

menthol paralyzes these receptors. In a rat study (using’peppermint oil] Phillips

( 74 ) showed a positive effect in investigating a hypothesis–rel ated to intra-

cranial self-stimulation (facilitation by peroral sensory stimulation).

{’
~ANTI141CROBIAL ACTIVITY:’

} In Vitro Studies

The antibacterial activity of menthol alone and in combination with other essential

oils has been reported over a period of many years.

In 1930, Collier and Nitta ( 75 ) noted that essential oils were used by the

Egyptians for the preservation of mummies. These workers tested several essential

oils for bactericidal activity against various strains utilizing a use-dilution

technique. These workers found that at a dilution ofl:400 menthol was bactericidal

versus Streptococcus; at 1:200 versus Staphylmccusat ~:400 versus ~“ ~S at

1:1800 versus Vibrio.

.

Niller ( 76 ) conducted the phenol coefficient test using~. typhosa and found .

that a 1:250 dilution of menthol killed in 2.5 minutes and a 1:750 dilution in”15

minutes. The phenol coeffic.ient obtained in this study (using the Tanner method)
was 5,1.



Using the Rideal-!dalker (RW) method of determining germicidal activity

<
(modified phenol coefficient), Rideal found that synthetic menthol had

a RN coefficient of 0.9 and natural menthol a R\IJcoefficient of 0.4;

i.e. synthetic menthol had 90% of the germicidal activity of phenol

while natural menthol had 40% of the phenol activity (76a).

Kellner, et al ( 77 ) studied the antibacterial activity of many essential oil

vapors versus various species. Menthol was found to possess activity against

~. coli, >. typhosa, Neisseria, ~. fecalis, Strep. N ogenes, ~. aureus, ~.

meqatherium, ~. diphtherlae, and Q. albicans. Against ~.”co?i, natural menthol—--,

was not active but synthetic menthol was. These same workers ( 78 ) studied tle

effects of menthol as the oil against the same group of bacteria. Menthol was

active against ~. fecalis, ~. W ogenes, >. aureus and,q. diptheriae; .

The antibacterial activity of various aromatic chemicals has also been retorted ,by

Mashimo, et al ( 79 ). Menthol was effective in dilutions of approximately 1:1000

versus, Staphylococcus and other organisms. The antibacterial activity of menthol

againt: 75 strains of Brucella was studied by Zeetti ( 80 ). !fenthol exerted a

bqcteriostatic action of varying intensity depending on the Brucella species tested.,/
\

Menthol was shown to ?yse several species of bacteriakut not others by Pacheco and

Kosta ( 81 ). Among the species lysed were Brucel?a melitensis, Shiqella d.ysen-

teriae, Strep, pneumonia andB_. subtilis A. Aerogenes, S. typhosa and several

others,were not lysed by menthol.

The antibacterialactivityof menthol and other essential oils has also been studied

by Jerome and Lechat ( 14 ). In respect to phenol coefficient they found that

3% menthol did not kill in 5 minutes but that 10% menthol killedin 10 minutes.. In

the use dilution test, 2.5% menthol prevented Staphylococcus growth; 1.2% menthol

inhibited Klebsiella. Using that same test method, menthol was shown to inhibit

Staphylococcus at concentrations of?O and 25%.
.

In a later study, Collier ( 82 ) studied the efficacy of essential oils in killing

several bacteria. Oil of peppermint (with menthol) was found to be effective

against Streptococci, Gonococci , and Vibrio at dilute concentrations (approximately

1:1000) but ineffective against Staphylocci and~. coli at concentrations of 1:100.

00-0000521



Based on these reports of antibacterial activity, Henderson (83)

recommended menthol, as well as other essential oils, as components

of nasal sprays and drops for their a,~tiseptic activity. Of interest

is the study by Wokes (9) who studied the antibacterial activity of

several menthol isomers. In this study, phenol was used as a control

to compare the antiseptic activity against ~-coli col+umnus and >.

aureus. Against B-coIi, natural menthol was 10 to 12 times more ef-— —.
fective than phenol. The other menthols showed slightly greater

activity than l-menthol. Against Staphylococcus, natural l-menthol,~.
was ab’out 8 times more active than phenol; the other isomers again

being slightly more active than the-natural menthol. ,

GershenfeJd ( 84) reviewed

and menthol containing oils.

12 camphor, and a mixture of

no bactericidal effect when

the literature on the antibacterial action of menthol

He also carried out a study showing that “1%menthol,

1% menthol with 1% cam;:.or (all in petrol atum) shcwed

tested against ~i’”aureus and B’t.vDhosus. However,—— ,

he showed that saturated aqueous solutions of menthol were ba~ericidal against

the~e two organisms while bacteriast~tic action was displayed against B-coIi.

Dunham, Molcott & MacNeal (85) tested several essential oils by inocula-

tion onto the chorio-allantoic membranes of developing chick embryos,

using vaccinia virus. Virus suspensions were mixed with the test

solutions, then inoculated. The virus retained activity after mixing

with ethanol but was somewhat inactivated by menthol as well as the

other essential oils tested.

Of interest is Jerome & Lechat$sstudy ( 14) of the antibacterial ac~ivity of

menthol vapors. In these studies, bacteria were exposed to the vapors for 24 hours.

In measuring bacteriastatic activity, they found that menthol concentrations of

6% and higher produced vapors which prevented growth of Streptococcus whereas

it required vapors from 12% solutions or higher to prevent growth oFK3ebsiella.

In the case of’Staphj?locwtus it required solutions of

Bacteriactclal activity of the vapors were as foJlows:

12% solutions and above. Klebsiella at 12% or above..

above, and ~. coli 100% and above.

25% and with ~. coli, 100%.

Streptococcus was killed at,

Staphylococcus at 25% and
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Vapors of 133 essential oils were screened by Maruzzella, et al ( 86) for anti-

bacterial activity using test organisms. The organisms tested were ~. coli, ~.

aureus, B. subtilis, Strep_.faecalis, S. typhosa, and Microbacterium avium. The—.
method used was to inoculate agar in petri dishes with test organisms. Filter

paper discs were saturated with each volatile oil and placed in the center of the

dish covers. Dishes were inverted and incubated at 37° for 24 hours (or for 72

hours in the case of~. avium.) ne clear zones on the surface of agar above the

filter paper discs were measured. Natural peppermint oil vapors were active against

~. au~e~s, ~. subtilis, and~. avium.
.

.,
.—- .

The antibacterial activity of menthol vapor has also been studied by Grubb ( ‘“ 87).

In this case, the effects were tested by inoculating solidified agar with the

test organism. Those were inverted and incubated with the material tobe tested held

in the cover by a cup. Menthol showed 5 ta 25% growth inhibition versys ~. aureus.
,

Experiments in white mice were carried out by Kato a-ad his ‘associates

to ‘find out whether certain topical drugs were capable of inducing

phagocytic activity in en.dothelial cells of the skin capillaries (87a).

1 Menthol did not produce any such activity.

Myers (87b) studied a series of common volatile oils for in vitro

fungicidal activity against various yeasts and yeastlike organisms.

Thymol was found to be the most active compound possessing marked

antifungal activity. Menthol was not simi;arly active.

In Vivo Studies

,

In 1891 Miller (88 “), using a mouth rinse technique with menth~l {in peppermint

oil) showed antibacterial but generally “slowt’activity. Wood, in his study of

volatile oils in alcohol [ 47 ] stated that oil of peppermint was feeble as an

antiseptic.

In a review of the cormnoncold, Barnett [89 ) advocated antibacterial treatment

including the painting of the throat with an antiseptic menthol solution. Menthol’s

utility as an antiseptic is mentioned by Brockhaus { 90 ). In his review of anti-

bacterial agents for the mouth and throat, Eichorn ( 91 ) states that ethereal oi1s
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such as menthol are highly suitable for disinfection of the mouth and throat because

(
of the volatility and lipid volubility. He also points out that their vapors are

endowed by bactericidal action therefore good therapeutic effects are achieved

with aerosols in laryngitis, pharyngitis, tracheaitis, bronchitis, etc. In a

recent publication, Hall ( 92 ) studied a topical acne product in which menthol was

included in both the active product and the placebo. The active product was more

effective.
.

Prinz and,Greenbaus ( 93 ) recommend

— -. components of antiseptic mouthwashes.

Jerome & Lechat (14 ) also reported

menthol, as well as other essential oils as
.- .

a crossover study in infants comparing anti-

bacterial activity of menthol with tyrothricin. Menthol was found as active as

tyrothr~cin towards the infections studied. They also observed that menthol liqui-

fied the secretions-and showed expectorant activity. ‘
—

Graf (94) studies a product containing various essential oils including

menthol for antibacterial activity. No data Was given on individual

‘ components. This same product was shown by Hunkirchen (95) to beI

\

.. useful in showing relief of inflammatory changes in the mouth.

,

Currier c 96 ) in 1924 citedmenthol as a valuable antiseptic. Ttiisauthor

.

stressedpreventionof sicknessby mouthwashand nasalirrigationwith solutions

containing menthol as well’as other essential oils. Grosicki (97] cites menthol

as an antiseptic ingredient in hemorrhoidal products. I

Of several evaluations of menthol-containing products in antibacterial studies, Jones.

et al ( 98 ) studies a mouthwash which contained menthol and thymol, phenol, sodium

phenolate and sodium borate. This mouthwash was compared with saline and no treatmen:

for the control of bacteremia associated with tooth extraction. Them outhwash-

was significantly superior to saline and was recommended for routine use. In

a continuation of this study, Cutcher, et al [ 99 ) observed a 30.7% reduction

in the number of bacteremias in those usi,ngthe mouthwash as compared to those. . ..
. .
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using a control rinse. The irrigation plus rinse procedure was superior to

rinse alone. Novick and Sodhi ( 100 ] compared this same mouthwash with placebo

and penicillin. Throat cultures were taken and counts of”~:”hemolytycis were

made. The mouthwash reduced counts of this bacteria 40 to 70% in 24 hours.

Placebo had no effect, while penicillin reduced the count by only 17%.

General Efficacy Reviews

1
Several ~eheral references cite the utility of menthol. As long ago as 1879,

) —--
Fluckiger ( 101 ) described menthol as a component of peppermint oil. This

1
text states that a water or alcohol solution of peppermint oil is a “grateful

stimulant’’ ”and a frequent adjunct to other medicines. In 1891,Potter ( 102 )

mentionedmenthol’s ar-itiseptic activity and described it as locally~anesthetic

and acting as a vascular stimulant This author citesm thol as useful In
?external application for neuralgia and as an antis~ptic. -h more recent times,

The Medical Letter ( 103) stated that menthol in anesthetic sprays and wipes,
! }.

because of its cooling effect along with its anesthetic activity is useful in

i \ products for temporary relief of itching. In the chapteron external analgesics

1 “’

by Dickison ( 104 ) for the APhA Handbookof Non-Prescription Drugs the author

states that menthol has mild anesthetic and counter irritant actions, that it

stimulates nerves for perception of cold but depresses pain reception. In

describing the utility of essential oils generally, Dickison states that the

placebo effect, odor and feel, may be equal or greater than the physiological

value. }Iealso notes that some essential oils including menthol, ate valued

as nasal decongestants.

Lamy and Rotkovitz-( 105) reviewed the common cold and its management. Menthol

was mentioned in the context of its use in room sprays and its anesthetic action

was acknowledged. However, the authors question whether it is possible for -

patient to get a large enough dose from a room spray. Finally, the utilityof

menthol is cited in MerckIndex ( 3 ), U.S. Dispensatory [ 4 ) and

Remington’s Pharmaceutical Sciences [ 5 ).

Gellentheien ( 106) in his early review of treatment of the common cold divided

the cold into three stages. For the second stage, consisting of diffuse watery



secretions, he recommends menthol, as well as thymol and eucalyptol in mineral

oil inhaled into the nose as a soothing agent. In discussing a controversy over

gargling, Lieberman ( 107 ) mentions the use of mentholated solution for the

prompt relief of sore throat pain. Also, in a relatively early editorial review

of the commoncold, Perlman ( 108) mentions menthol as a component of medicated

vaporizers but condemns these as not being particularly useful.

Analgesic, Anestheticj ”lMiprtiritic Efficac~
.

Many materials were surveyed for topical anesthetic activity in human. sub.jects
,

—- by Tainter, et-al ( 109 ). Subjective techniques with proper con’trols were used.

5% menthol in ethanol was shown to be very effective but irritating with some

sloughing of tissue noted. Dastugue and Brun [

essential oils facilitate narcosis of larvae by

narcotizing substance.

110 ) found that menthol and other

aiding penetration of”the

. .’

ilhite, et al ( 111 ) recently studied the topical analgesic effect on induced

muscular pain of an ointment containing menthol and methylsalicylate. The

subjective response was also determined. In this study it’was found that neither ‘

t the active drug nor the placebo altered skin resistance. However, the active

product decreased the muscle action potential whereas the placebo did not. The

test ointment also produced a feeling of warmth and reduced pain whereas the

placebo showedneitherof these effects.

The cooling sensation of menthol when applied to the skin was confirmed by

Von Czetch-Lindenwald ( 112 ). Menthol had no effecton the skin temperature

however. Bluefarb, et al ( 113 ) stated in a review that .menthol was effective

as an agent to relieve itching by substituting a cooling sensation.

Itching, its causes and treatment has recently been reviewed by 13eare ( 114 ).

This author mentions menthol as one of the cider therapies; the most frequently

used and most, generally accepted of the antipruritics.
.

In a review article Gellin and his associates ~114a) reviewed the

etiology and treatment of allergic contact dermatitis due to rhus

dermatitis (poison ivy, poison oak and poison sumac). The authors
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I
noted that most cases of pruritis accompany these conditions are

amenable to treatment with lotions containing menthol, camphor

and/or phenol.

The combination of menthol with lignocain and benzylalcohol was found to be

effective and safe for a teething soluticn for infants by Seward [ 115 ).

Menthol was included with methylsalicylate in a cream which also contained

adrenalin, methylnicotinate and other components in a study of topical analgesics,

This was an open s’tudywhich showedgood.results by ’Bhandeare [ 116~)~’
..

In an objective study, Melton ( 117 ) injected histamine to produce itch. He

showed that menthol in a variety of vehicles did not appear effective {n con-

trolling this itch. However, the author questions whether it was the.method

or the drug that was responsible. In the same area, Hardy ( 118 ) studied t’he

effect on the

had no effect

anesthetics.

pain threshold (heat stimulation) of several pfiducts;2% menthol

when tested on the forearm; however, neither did more potent

The author concluded that this was not a,good site to study. He

1 did obtain good results with.benzocaine using the lips and suggested this as a

site. However, he did not report any data on the activity of mentholin this

site. Freystadtl ( 119 ) notes that 10% menthol in alcoholr elieves itch, but

not by anesthetic action. Salter’s textbookof pharmacology ( 120 ) described

menthol as an antipyretic, analgesic and antiseptic. The efficacy of a menthol-

penicillin inhalation in chronic tonsillitis is described by Surkin ( 121 ).

)

Laynon ( 122 ) states that menthol has been replacedas an antipruritic by

steroids in his review of dermatitis of the hands. Also, in a recent study,

menthol as a component of an ointment to control itch from fungal infection

along with phenol, coal tar, calomine lotion and Lubriderm ointment was reported

by Fromer ( 123 ). Harris ( 124 ) made a comparative trial of two expectorants

used in general practice. Menthol is referenced as a component of Benylin ~“

expectorant. Menthol was added to calomine lotion by Singha, et al ( 125 ) to

make it more soothing for the topical relief of Herpes simplex. Misra { 126 )

conducted an uncontrolled studyshowing a good effect of a cream containing

adrenalin, methylnicotinate, menthol, etc.
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Menthol is included by Sulzberger, et al (?27) as a component of

a prescription for eczematous dermatitis. Menthol is also com-

monly found in many other dermatological agents, one of the more

recent being a lotion indicated for the treatment

Kasuga ( 128 ) showed a slight anesthetic effect ofrnenthol

-.. pig auditory meatus model. This,investigator also reported

enhanced the anesthetic activity of norceine. ,

of acne (127a).

using the guinea

that menthol
. ..-

. .

Expectorant and Decongestant Activit~

The use.of menthol in the treatment of symptoms of the common cold or sore

throat has been studied or cited in several investigations. Augustin,{ 1 )

reported that workers ~posed tornentholVaporshad fewer co171s. Watson ( 129 )

reviewed the diagnosis and treatment of various types of sore throat. This

author advocated menthol as a component for use in a vaporizer for the relief

(’ 1
“\ of laryngitis. Greenberg ( 130 ) cites menthol as well as eucalyptol and

I benzoin, as still being useful in steam inhalation in tracheitis, sinusitis,

and bronchitis to clear the air passages and to lessen bronchial spasm. This

author, however, does not believe that these ingredients have any place in

asthma therapy. Menthol in a product”also containing noscapine, phenie”ramin,

phenylephrine,, glyceryl,guaiacolate and chloroform, was evaluated in upper

respiratory infection by Goldberg,et al [131 ). In this study, which was

double blind, the active drutjwas much-more effective than the placebo. In

a recent review, Smith ( 132 ) mentions menthol inhalation as a possibility

in the treatment of chronic sore throat. ” Menthol, as well .as thymol, are

mentioned as components of nose drops and sprays (which are condemned) by

Nilliams ( 133). .

Boyd and Sheppard( 134 ) administeredmenthol by steam inhalation to urethanized

rabbits. The soluble mucous content was augmented and the specificgravity of

the respiratory tract fluid lowered. This effect with menthol was produced with
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doses of less than 1 mg/kg of body weight of rabbit as added to the vaporizer.

The authors calculate that this corresponds to a systemic absorption of around

20 mcg/kg. These workers concluded that the effects were due to the direct

stimulation of mucous secreting cells in the respiratory tract. They also noted

that inhalation of larger amounts of menthol depressed the volume output and

mucous content.

The effect of menthol on themucousmembrane of the nose

investigations by Fox. In the first of these”( 135 ) he

‘technique to’measure decongestant activity in the ndse.—- .

is’subject to question, required the patient to compress

the pharyngeal

induced in one

as low as 0.5%

back to normal

was studiedin two

used an objective

This technique,which

the soft palateagainst

wall to close off the nose from the throat. An airstream was

nostril and out the other. In this study, menthol in-a concentration.

decreased the airflow shortly after administration. ~irflow was

within 15 minutes. In the second study,( 136 ) Fox ~howed that

l% menthol caused a deleterious change in the mucous membra~es of-rabbits. Irr

this latter study the drug was applied directly in oil for periods of up to 9

nnnths. The liquid petrolatum used as a carrier also produced changes but the

I author notes that these were to a lesser degree.

1
Contrasting data was obtained by Noller [137 ) using an electronic technique to

measure airflow after menthol instillation in human subjects. When the airflow

from both nostrils was recorded after direct application of an ointment contain-

ing 2.82% menthol”to 1 nostril [18 subjects) there was a temporary .lumen

constriction in 9 subjects In the nostril which had the application% After 30

to 60 minutes howewr, an increased airflow was observed which lasted several

hours. The author notes that the initial swelling of the nostril which was

expected based on the Fox studies was not thoroughly confirmed. Such swelling

was noted also in 3 cases without menthol application apparently due to

irritation of the nostril by the cotton swab.

In 3 children, menthol ointment was,applied to the chest and back by Noller

with one nostril remaining closed throughout the experiment except during

measurement. Increased airflow was noted only in the open nostril up to 4 hours

after administration. It was concluded that the effect of menthol was due to

the vapor.



i

)

1

In 1908, Young ( 138 ) reported that

iiereported complete or partial cure

pregnancy, histeria, asthma, enteric

menthol had seyeral unusual internal uses.

for Meniere’s syndrome, vomiting during

fever, lack of appetite, seasickness. An

earlier reference to the use of menthol in nasal congestion is that of

Atkinson ( 139 ). This brief monograph described the use of menthol crystals

applied directly to the nostril for the relief of nasal congestion. Somewhat

later, Hirsch ( 140 ) reviewed animal studies showing synthetic menthol only
.’ slightly less toxic than natural menthol and reported a human study showing

somewhat ambivalent response in ability to distinguish natural frol=,synthetic..
menthol. The limited clinical studyhere showed the equivalence of natural

and synthetic menthol in the treatment of diseases of the sinuses. -

‘Itwas found by Butler, et al ( 141 ) that the inhalation of pure menthol

increased airway resistance but the subjects reportedthey were less congested

The author believes this-is due to the subject associating coolness with airflc

However, he also states, based on other data in his article, “by the judicious

use of menthol in small quantities, it has been pos’sible to retain some of the

pleasant odor of menthol without sacrificing any of the Yasoconstrictor effec-

tiveness of the arnines.” The inhalers which he studiedcontainedmentholand

several amines with decongestant ’activity. It may appear frmthis data that

menthol at low concentrations has a“decongestant effect.

.,
.
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ANIMALTOHCOLOG Y STUDIES

CARCINOGENICITY STUDIES

. .

1. Menthol was one of 41 food additives from the GRAS list tested for carcinogenicity potential

using a mouse pulmonary tumor system developed by Andervont and Shimkin.

Thirty/sex/group, A/He, 6 to 8 weeks old mice were administered menthol intraperitoneally, 3

times weekly, at doses of 25 or 100 mg/kg/day for a total of 20 doses. ,Twenty-four wee~s after,

the first injection, the mice were necropsied and the lungs were examined grossly and

microscopically. In addition the liver, kidneys spleen, thymus, intestine, and salivary and

( endocrine glands were examined for abnormalities. Tumor incidence were compared between

treated and control (untreated and water vehicle) groups.

The incidence of pulmonary tumors in mice given menthol was comparable to the controls,

therefore, menthol is not regarded as a pulmonary carcinogen in this test. (1)
,

2.Fifty/sex/group, young adult B6C3FI mice and Fisher 344 rats, were orally administered

all-menthol by. dietary admixture. DL-menthol was given at concentrations of O (untreated

control), 2000 or 4000 ppm to mice and 0,3750 or 7500 ppm to rats for 103 weeks. All surviving

rats were killed at 105 weeks and all surviving mice at 104 weeks.
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MENTHOLCO NTINUED

Mean body weights of dosed rats and mice were only slightly lower than those of the

corresponding controls. No unusual clinical signs, attributable to the administration of dl-

menthol, occurred in either species at any dose level. Survival at the end of the study was at

least 62% in all dosed and control groups of each species, therefore, sufficient numbers of
,,

animals were at risk for the development of late-appearing tumors.

The incidence of tumors in both mice and rats given all-menthol was less than or comparable to
.

their respective controls. ,
,

Under the conditions of this StLJdy,menthol is not regarded as carcinogen. (2)

1

3. Young female, Sprague-Dawley rats, were orally administered oxygenated [(-)-menthol] and

other monoterpenes by dietary admixture at concentrations of 1% (initial study) or 0.5% (final

study). In the initial study, the rats were fed the trea?ed or control diets for two weeks prior to

induction of mammary tumors by a single gastric incubation of 65 mg/kg of DMBA in 0.5 ml of

sesame oil. The rats were maintained on the diets for an additional 18 weeks. In the final study,

the diet was fed only for two weeks prior to and one week following DMBA administration.

Beginning five weeks post-DMBA administration, the rats were palpated for mammary tumors

and weighed at weekly intervals. The tumors were prepared and examined histologically.

More than 95% of the mammary tumors were carcinomas. Menthol-treated groups had a

significantly greater latency period (median latency period of 80 days vs. 63 days for controls)
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and the totalnumber oftumors was less(averagenumber oftumors/ratwas 103 vs. 152 for

controls).

Menthol acted as a chemopreventive

MUTAGENICITY

agent in this model of tumor production. (3)

. .,

,

.’
,

4.Menthol was one of 15 chemicals tested with and without metabolic activation by the sister ‘

chromatid exchange (SCE) assay and the chromosome aberration assay in Chinese-hamster

, ovary cells (CHO) to evaluate its mutagenic potential. MerLhol was tested at doses ranging from
/
‘..

2.5 to 250 pg/ml in DMSO solvent.

No mutagenic potential was shown in either test for menthol. Therefore, based on this study,

menthol was non-mutagenic. (4)

5. The Ames test was conducted in Sahnone//afyphirnwiwn strains TA1537, TA1535, TA100,

TA98 and TA97 with and without metabolic activation with rat liver S-9 fraction. Menthol was

dissolved in DMSO and tested at concentrations of 6.4, 32, 160 and 800 pg/plate.

No mutagenic potential was demonstrated in the Ames test at any concentration tested, with or

without the presence of metabolic activation. (5)
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1.

2.
,

3.

4.

‘ 5.
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METHYL SALICYLATE

r Methyl salicylate is present in the leaves of several plants but is now~,\,

usually prepared synthetically. It is also known as wintergreen oil, betula,
.

sweet birch, or teaberry oil. The formula is C8H803 with a mol=u~arweight

of 152.14. It melts at 8.6”c and boils at 220° - 224°C. This chemical is

slightly soluble in water and is miscible with alcohol. The food additive

status of methyl salicylate Is noted in the Code of Federal Regulations.
,.

..

ANIMAL TOXICOLOGY

Due, in part, to its chemical relationship to the widely used drugs sodium

salicylate and aspirin, the toxicity of methyl salicylatehas been extensively.’

investigated. Also, up to most recent times, the presence in the home of-oil

of wintergreen as a flavoring agent and M a home remedy ha< led to misuse

with resultant toxic manifestations. Currently, packaging regulations require
‘i I

items containing more than 5% methyl salicylate to be in “child-proof” ‘

packaging. ..

Acute Toxicity ..

The acute orai toxicity of over 100 synthetic and natural flavQrin9 materials

and related compounds were reported by Jenner, et al ( 1 ). ‘The acute

LD50 of methyl salicylate in the adult Osborne-Mendel Rattias determined

to be 887 mg/kg. ‘he ‘D50
obtained in the guinea pig by these investigators

was 1060mg/kg. ,..
.

In an earlier report, Clarke, et al ( 2 ) reported an LD50 in mice of

lllOmg/kg. These authors further state that it appears in lower animal

that the toxicity of methyl salicylate is essentially identical to salicylic

acid. It is in their view., however, conceivable that in man the small

proportion of” unhydrolyzed ester may have a greater toxic action.

.
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Lacrolx ( J ) reporrea ralrly aezallea oDservatlonal toxicology of

methyl salicylate in conscious and anesthetized dogs. Hedge ( 4 )

in reporting on approximate oral toxicity in rats of selected household

products published an estimated lethal range of wintergreen essence of

8 to 10ml/kg. Castagnou, et.al. (4A) reported that the lethal

dose of methyl sal icylate in the rabbit was 1.80 grams/kg.

Subacute and Chronic Toxicity

Iiagan,et al ( 5 ) reported on the subacute and chronic toxicity of

several food flavorings and compounds of related structure. Hith methyl—- ,.

salicylate, no adverse effects were found in the following studies:
..–

50 mg/kg fed to two male and two female dogs for two years; 500 mg/kg fed

to 1 male and 1 female dog for 8 to 9 days; liOOO parts per million fed to

10 male and 10 female rats for 17 vieeks;and 1,000 parts per million;fed

to 25 male and 25 female rats for 2 years. Deaths were—observed when

20,000 ppmwere fed to 24 male and 24 female rats for 49 weeks. All

animals died by the end of the feeding period. Excess cancellous bone,

I
growth retardation and rough coats were noted. At a feeding level of

1200 mg/kg (to 1 male and 1 female dog) death occurred within 3 days.

Weight loss and liver changes were noted. intermediate findings were

obtained

In 1962,

subacute

rabbits.

at intermediate doses.
●

Mebb and his co-workers ( 6 ) reported further data on the

and chronic toxicity of methyl salicylate in dogs, rats and

In this study, no adverse effects were produced in rats fed

methyl salicylate for two years at levels up to 0.21% of the diet. These

workers extended their investigation ( 7 ). In this study rats recei~ed

methyl salicylate at levels of up to 2% ~f the diet for up to two years.

Statistically significant growth retardation occurred on the It:and 2%

diets. All rats on the 2% diets died by the 50th week. Administration to

dogs of 500 mg/kg/day of methyl salicylate resulted in weight loss or

death in all dogs. The ?ivers of the

800 mg/kg/day) had moderate to marked

dogs on the higher levels (1200 and

fatty necrosis. Dogs receiving 350
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or 150 mg/kg/day for 2 years had en’

hepatic cells. These investigators

arged livers and enlargement of

also reported ( 8 ) that topical

application, with rubbing, of methyl salicylate to the defurred skin of

rabbits resulted in early death and kidney damage at doses from 4 ml/kg/day

and higher.
. ...

Packman and co-workers (GA) reported no evidence of adverse
..

effects in weanling albino rats after a two year “chronic toxicity
..”

study using methyl salicyla’te. The rats were fed methyl salicylate

at levels of 0.07% or 0.21-%+f the diet.
..

Reproductive Studies

The effect of methyl salicy?ate on rat reproduction has also been ex~lored.

In 1959, Harkany and co-workers ( 9 ) showed that congenital
—

could be induced in rats by salicylate poisoning of the mother
I

1
embryos are in the early stages of development. These results

malformations

while the

were observed

with methyl salicylate and with other salicylates as well. Smith, et al
I

( ( 10 ) injected methyl salicylate into pregnant Long-Evans rats. At doses

of 0.1 to 0.2 ml. administered on the $kh, 10th and Ilth day of gestation,

methyl salicylate caused under development of the maxillary processes and

failure of emergenceof the na$ornedja~ p~oc=s in the young. -

The effect on rat reproduction has been studied in detail by Collins and

his co-workers ( 11 ) also. They initially reported possible dose related

decreases in the average number of progeny per litter in the 2nd and 3rd

generations in rats fed at up to 5000 ppm methyl salicylate’for three -

generations. These results were reportedin greater detail in 1971 ( 12 ).

Three were no fertility decreases at any dose level of methyl salicylate

fed. Osborne-Nendel rats were fed for 3 generations. However, at the

3,000 and 5,000 ppm levels, significant decreases were seen in average

litter sizes; average number of live born progeny; average number of

survivors to day 4 and average number of survivors to weaning. The decrease
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seen in the number of live born progeny appeared to be dose related. External

examination of the new-born and weanling rats from all the litters disclosed

no gross abnormalities, In autopsies of the 3rd generation weanlings, the

findings were negative.

The embryotoxic and teratogenic effect of methyl salicylate was confirmed in

mice and rabbits by Szabo and co-workers ( 13 ).

included c?eft-palate, exencephaly, hyd;’ocephalus,
..—

Hoar, et al (14) and Woo and Hoar(14A,14B)

fetal rat kidneys during late gestation in

The malformations observed

omphalocele and open eyelid.

.. ,..

studied the growth of

both normal and-methyl

sal icylate treated rats. An attempt was made to differentiate

between the retarded renal growth and hydronep’hrosis in methyl ‘
—

} :al icylate treated fetuses.

)

), Gross, Fitzhugh, and Montell discuss
t

in rat reproduction as an example
)

additives ( 15 ), Concepts orig-

carcinogens are modified to apply

studies of the effects of methyl salicylate

of methodology for evaluating safety of food

na”ly developed for the safety testing of

to other t~xic effects in food additjves.

Results on the interference of methyl salicylate with reproduction in the rat

are used for illustrative purposes. The studies encompass three successive

generations, two matings per generation, and dietary levels of methyl

salicylate of up to 5000 ppm.

estimate of the safe level of

Other Studies

The suggested procedure

the additive in the food

provides for making an

of the test animal used.

The relationship of salicylates to gastric hemorrhage and other gastrointestinal

irritations is well established. In respect to methyl salicylate, Davison,
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et al ( 16 ) confirmed the capability of methyl salicylate to cause

irritation.

The relationship of methyl salicylate tomyocardial

cardiovascular disease hes been studied by Ojiambo.

toxicity and

He reported ( 17 )

that dogs given a lethal dose of methyl salicylate had a several fold

increase in body oxygen consumption over the normal. Nithin two hours

afte; administration of the methyl salicylate, arterial lactate and.

potassium levels began to increase. These levels increased until death’

occurred. It is the author’s contention that methyl salicylate interferes

with the efficiency of oxidative phosphorYlation. Ojiambo is of the

further opinion ( 18 ) that reviews of the literature

salicylate in myocardial changes. He found that small

rate and strength of muscular contraction of the heart

implicate “methyl

&ses increase the

whereas large doses

decrease the strength of muscular contraction. The author further notes

that there was a 59% rate of mortality among 43 cases of oil of winter-

green poisoning. Finally, this investigator reports ( 19 ) that a

review of environmental factors in cardiovascular disease implicates methyl
,

salicylate as an uncoupler of oxidative phosphorylation.

#

HUMAN SAFETY

Reviews.—

There have

Craig ( 20

been several reviews of poisoning by misuse of methyl salicylate.

) in Scotland reviewed 50 cases out of a total of 74 deaths -

observed from misuse of volatile oils over a 20 year period. Three of

these 74 deaths were attributed to methyl salicylate. He also cited data from

England indicating that 54 out of 454 deaths from accidental poisoning



were attributable to volatile oils in this same 20 year period. Thirty-

six af these 54 deaths were due to methyl salicylate. Craig further points

out that methyl salicylate is a common cause of poisoning in children. Of

the three cases reported here in detail, one involved a 25 month old girl

receivin~ less than 1/2 ounce. Symptoms included acidosis and liver

damage similar to that obtained in general with salicylates.

Salicylate intoxication has also been reviewed by Pierce ( 21 ). lie states.,

that salicylates are the most common toxic agent in childhood poisoning.

“These compounds are rapidly absorbed in the gastrointestinal tract, cause

local G.I. irritation, stimulate the respiratory center, increase the

metabolic rate and interfere with carbohydrate metabolism and the normal
w“

blood coagulation mechanisms. Pierce further states that emergency treat-

ment must prevent further salicylate

or induced emesis, correct water and

and tissue salicylate levels through

toneal dialysis.

absorption by means of gastric lavage

solute deficits, and reduce serum

increased-renal excretion or peri-
. .

.

Anderson ( 2Z ) reviewed cases observed in a Nova Scotia Regional Poison.

Control Center over a 5-year period, from 1965 to 1969. In this period

there were 45 accidental poisonings from ~ethyl salicyl ate,compared to -

1,813 for aspirin.

Several cases of methyl salicylate poisoning in children have been reviewed

byCann, etal”( 23 ). In each case, accidental ingestion of methyl

salicylate was from bottles marked, “caution, keep out of the reach of

children.” The author discussed the probable course of events in the blood

.. . . .
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plasma and kidney during salicylate intoxicat~on. Several treatments are

discussed depending on the degree of intoxication, and the length of time

from poisoning. That the stomach should be emptied as quickly as possible

is stressed. In more severe cases these authorities recommend hemodialysis.

Gross and Greenberg(23A) reviewed cases of methyl sal icylate

poisoning from 1868-1946. Forty-seven poisonings from methy7

salicylate are cited. Nine of these 47 poisonings are further

described under individual case reports.

Methyl saiicylate myopathy in man has been rdviewed by Ojiambo (“ 24 ):

Among the symptoms he observed were tachycardia, elevated respiratory rate,

and high blood pressure. He also observed high levels of potassium In the

blood. In one of the cases desc:ibed, the patient suffered extensive damage
*’

to muscle tissue which ultimately led to amputation of-the lower leg. In ,

the cases where methyl salicylate intoxication was fatal, autopsies showed

that death was the result of congestive heart failure from degeneration and

Samitz, et al ( 25 ) in their review of i

and allied personnel, cited methyl salicy’

ccupational dermatoses in dentists

ate as one of the less frequent

fragmentation of muscle tissue in the heart.

sensitizers. .

Reviews on methyl salicylate toxicity ha~e also been published by Sless ( 26 )

Gordon ( 27 ), and Pelino ( 28 ) who stated that methyl salicylate was more

toxic than aspirin. The A!!Apublished a review of the safety of flavcred

sweetened medications in which they cite methyl salicylate as an example

of a flavor in candied sweets leading to abuse of products containing

therapeutic levels of these agents ( 29 ).

Godfrey ( 30 ) presented data on the utility of sodium bicarbonate

treatment of salicylate poisonin9. He also expressed the view that

for

methyl

salicy~ate is more toxic than aspirin. Decker, et al ( 31 ) stressed the

use of activated charcoal in l~01sonin9sof this tYPe. Finally, the value
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of peritoneal dialysis in acute methyl salicylate intoxication is described

in the article by Halle and Collipp ( 32 ).

Case Reports

Twenty-ei ghtliterature reports of individual

toxicity are included in this review. These

cases of methyl salicylate

may be summarized as follows:

1. In 1799, Longmore ( 33 ) reported that a tea made of ‘herbs (which

probably”contained methyl salicylate) cau$ed food poisoning in 14 men
—

of the Royal Artillery in Quebec.
..

2. In 1875, Hamilton ( 34 ) reported a single case with non-fatal consequence

of an adult female who dran!:approximately 1/2 ounce.
.’

3.

4.

1

5.

6.

7.

8.

In 1920, Myers ( 35 ) noted a case wherel ounce was ingested bya 2-year

old who recovered but voluntary respiration cease~ at one point.

In 1922, Legrain and Badonnel ( 36 ) reported convulsions and death in

an adult female who took 60 grams of oil of wintergreen with suicidal

intentions.

In 1927, Pincus, et al ( 37 ) reported a 22 month old white male swalJGweC

not more than 60 ml of oil of wintergreen with fatal consequences

(apparently due to kidney damage).

In 1928, 01msted and Aldrich ( 38 ) reported 2 cases with acidosis noted

as sequellae. Both recovered. One was a 4-year old female; the other

a 2-year old male.

In 1930, Meyerhoff ( 39 ) reported a single case with fatal consequences

in a 22-inonthold male who consumed 24 cc. Continuous vomiting resulted.

The patient was Iavaged with bicarbonate but the patient expired.

Principal damage was to lung, kidney and stomach.

In 1937, Stevenson ( 40 ) reported 3 cases; one with fatal consequences.

One of

of oil

the non-fatal cases was a 2-year old male who drank about 15 cc

of Wintergreen.

MMOO0821
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9. In lg37, Lawson, et al ( 41 ) observed death in a young child with

rheumatic fever following application of methyl salicylate oil to the

10.

11.

12.

skin.

Iri1938, Eimas ( 42 ) reported a case of a 22-month old boy who ingested

1 teaspoonful of oil of wintergreen with fatal consequences.

In 1943, Townsend ( 43 ) reported a case in which an adult male died

24 hours after ingesting approximately 4 ounces of a methyl salicylate

containing liniment.
...

In 1943, MacCready ( 44 ) reported on 5 cases. A 2-year old male

consumed 15 cc, was Iavaged, and recovered rapidly. A similar occurrence

in a 55-year old made is also reported. A 2-year old female,ingested less+

than 30 cc, was lavaged, improved in 15 hours; and was discharged in 3

days. However, in a 3-year old, after about 7.5 cc~death occurred in

approximately 2 hours. Finally, a case of a 48-year old fermle who

consumed approximately 4 cc, vomited, was lavaged and recovery is

reported.

13. In 1945,

ingested

14. In 1945,

ingested

Troll and Menten ( 45 ) reported on a 2-year old male who

30 cc of oil of wintergreen with fatal consequences.

Stevens and Kaplan ( 46 ) reported on a 17-month .old girl who

one teaspoonful of oil of wintergreen. This patie~t recovered

fairly rapidly following emergency treatment.

15. In 1947, Laforet, et al { 47 ) cites the case of death due to methyl

salicylate misuse in a 38-year old male with a history of alcoholism.

160 In 1947, Cancelmo ( 48 ) reviewed the literature and reported on ttio

cases. One of these involved ingestion of 90 cc of oil of wintergreen

in a 26-year old male with fatal consequences, Convulsions and cyanosis

were noted. In anothercase,a 22-year old male ingested 30 cc and

recovered.

0000000831
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18,

19,

20.
—

21.

1

22.

23,

I

24.

2.5.

26.

ingested 60 to 90 cc of oil of wintergreen. Acidosis was the most

prominant problem in this case,

In 1949, }!owell ( 50 ) reported an adult case and reviewed the symptoms,

signs, and the treatment. This patient drank a “mouthful” but recovered.

The initial blood salicylate vias 77 mg %. ‘

In 1950, Derobert ( 51 ) reported the clinical details of a single case

in a 3-year old child.

In 1956, Done and Atterness(51A) reRo~ted on a two-year old

male who ingested an estim~ted 20 ml. of oil of wintergreen.

The patient was treated by exchange transfusion~fhjch resulted

in prompt clinical improvement.

In 1957, Adams, et al (52) reported on a 20-month old boy who

ingested approximately 5 ml. of oil of wintcygreen and was

successfully treated using exchange transfusion with 1200 ml.

of whole blood.

In 1958, Mendelson, et al (52A) reported on a 60 year old man

who ingested various alcohols including methyl salicylate.

The patient recovered after treatment.

In 1964, Shelley ( 53 ) reported on psoriasis in a 6-year .old boy.
e“.

This was apparently involved with sweet birch pollen which induced a

reaction because of its methyl salicylate content. ‘

In 1967, Kloss and Boeckman ( 54 ) reported and discussed a case where

intermittent peritoneal dialysis is used for methyl salicylate toxicity.

In 1968, Fine, et al ( 55 ) alsofouncl hernodialysis u’seful in treatin9

a methyl salicylate overdose. In this case, a 7-month old girl con-

sumed 4 ml. of methyl salicylate.

In 1971, Decker, et al ( 56 ) cited a case that indicated activated

charcoal may aid in dialysis of methyl salicylate.
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In 1973, Winek, Collom, and Voldeng ( 57 ) reported a case of a 52-year

old male who consumed 3 ounces of methyl salicylate with fatal conse-

quences. This patient apparently mistook the methyl salicylate bottle

for castor oil. The initial blood salicylate level was 134 reg.’%.

In 1975, Bickers, et al(57A) reported on a 48 year old woman

who drank substantial quantities of a mouthwash containing

methyl salicylate, eucalyptol, menthol, thymol and ethanol -

over a period of months. The woman suffered from acute attacks

of hepatic porphyria but completely retovered. Using an
..

experimental system with avian liver, the whole mouthwash was

shown to increase hepatic d-aminolevulinic acid synthetase;

however, methyl sal icylate had no ~ffect on this enzyme.
.’

ABSORPTION AND METABOLISM

Abbott ( 58 ) de~ermined total plasma sallcylates in a ser~s of 3 male subjects

after the ingestion of methyl salicylate chewing gum and capsules. The methyl
I

salicylate content of the chewing gum was determined to be 43.8 rng/stick or

219 mg/5 sticks. Five sticks were chewed for 1 hour and blood sampJes were

obtained before and at 10, 20, 40 minutes 1, 2, 4 and 8 hours after chewing was

‘initiated. The absence of significant plasma levels from the chewing gum

indicated a lack of methyl salicylate absorption by this route. plasma salicylate

levels were obtained after a single 200mg. encapsulated dose which ~upports this

contention.

As long ago as 1934, Brown and Scott ( 59 ) studied the absorption through human

skin of methyl salicylate applied in pure form, in aqueous suspension, in oil

solution, in alcoholic solution, and in ointment bases. The surfaces of both

hands were used, the material being applied then followed by immersion in a bath

at 43 to 44°C. for one hour. The quantity absorbed was measured in 10male

subjects by determination of salicylate in the urine. Maximum absorption

resulted from application of.an aqueous suspension containing 11.8% methyl
‘00=0000851
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salicylate and minimal absorption from the pure ester. Temperature proved to be

an important factor. A rise from26 - 28°C to 43 - 44°C in the immersion bath in

the test with the aqueous suspension resulted in an increased absorption of 190

to 237%.

The percutaneous absorptionof the salicylates has been studied more recently in

~ rabbits by Cotty, et”al ( 60 ). These workers found that the rate of absorption

of methyl salicylate in mineral oil appliedto the skin of rabbits was directly

—.’- proport’ional to concentration, Vehicles -t5atwere highly volatil eaffected the
..

rate of absorption of methyl salicylate negatively by evaporating and thus

reducing the effective region of the skin frorrt where absorption couldtake

place.
..

.

+’

Clarke, et al ( 2 ) reported that plasma values for methy~~alicylate WV-!free’

sa]icylate after oral administration of methyl salicylate to rats and dogs “

demonstrated that complete hydrolysis occurs shortly after administration.

!“ [ Somewhat less was hydrolyzed by human subjects. The major site of hydrolysis(,

of methyl salicylate in the rat, rabbit, dog and monkey was the liver.

These major sites of hydrolysis were confirmed by Davison, et al ( 61 ).
. .

However, this investigator noted tha’tother organs-may play a min;r role, and

somewhat less was hydrolyzed in man than in the animals tested. A small?r pro-

portion of unhydrolyzed ester in man may indicate a more toxii action than for

free salicylate.

Ojiambo reported on two studies of

( 62 ), healthy mongrel dogs were

.. .

methyl salicylate metabolism. In the first

challenged with methyl salicylate intra-

gastrically. Absorption was delayed initially but increased steadily for up to

4 hours as determined by plasma salicylate levels. Hydrolysis appeared to be

maximal after 2 hours. Amechanism of hydrolysis and detoxification formetttly

salicylate is postulated in the dog. Ojiambo ( 63 ) further subjected dogs to

700 mg/kg of methyl salicylate. Using the hind limb for measurement, plasma

(10-00008bl



blood flowwac shown to increase from a baseline of 1.2 ml/minute to 9.6 within

4 hours after methyl salicy]ate ingestion. Potassium levels in the arteries

[ increased; however, a net efflux of potassium from the muscle occurred. Arterial

‘ lactate concentration was increased, Oxygen extraction by the muscles increased

markedly for up to 2 hours after which ~t began to drop reaching a low level

at the time of death.

Hruban ( 64 ) found an increase in number and in size of microbodies of

hepatocytes in renal tubular cells of rats fed methyl salicylate as well as other
. — .- salicylates’; .

..

A~TIBAcTERIA~ ACTIVITY

The antibacterial activity of methyl sa]icylate has been reported in several

studies over a number of years. In 1928, Rideal, et al { 55 ) studied ahtibacteria
,“

activity and surface tension. He reported that the phenol c~efficient ofmethyi

salicylate against S. typhosa was 0.4. Miller ( 66 ) reported the phenol

coefficient by the ”Ta.nnermethod as 1.76. She also reported that a 1:100 dilution

of methyl salicylate killed S. typhosa in 2.5 minutis and a 1:250 dilution in 15

minutes. .
w::

Methyl salicylate was found by Mashimo, et al ( 67 ) to kill Staphylococcus, ~.

gartner, ~. cyocyaneus, and ~. tuber~ulosis in the range of concentrations of

1:100and 1:1000.

The antibacterial

.

.

activity of many essential “oilvapors against various bacteria

were studied by Kellner, et ai ( 68 ). t4ethyl salicylate vapors were active
.

against ~. coli, >. typhosa, Neisseria, ~. Fecalis, Strep. PYoqenes, ~. aureus,

~. meqatherium, ~. diphtheria, andO_. albicans. In a further report Kellner and

Kober ( 69 ) reported on the activity of many essential oils. Methyl salicylate

oil was effective against the same species as the vapor.

Using a filter paper disc method, Maruzzella, et al ( 70 ) reported that methyl

* salicylate was active against four of the 11 species they tested. These were
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~. rnesentericus, ~. aureus, ~. aeruginosa, and >. Marcescens= This group further

reported ( 71 ) on the antifungal activities of essential oils. Methyl salicy~a~

was active against 5 of the 18 species tested. The antibacterial activity of

combinations of essential oils was also evaluated ( 72 ). It appears from this

study that the combination of eucalyptus and methyl salicylate was less active

than eitherof the single components. Finally, this group ( 73 ) reported on

the activity of the vapors of several essential oils. The wintergreen oil vapors

tested iq this study was active only against ~. ,@m= “... +‘Y. -: ~~ -
... .—--- .. . . ... . .

. . . . .

In 1891, Miller ( 74 ) reported on a study”of antibacterial activity in the human

mouth using a rinse technique. In this study, methyl salicylate sh~wed anti-

bacterial activity but was generally “slow” in action., Colditz stu~ied the effect.. ..

of methyl salicyl;te on bacteria pathogenic to the eye ( Z5 ). It did not appear

to be effective for this use. Maruzzella, etal, also reported on the effect ‘f.”
. .

combinations of antibiotic?-;and essential ojls on ~. aureus ( 76 ). Addition of
\

essential oils appeared to” enhance antibiotic ”activity.. . .. .

In a study of the correlation between peroxide number, water volubility and anti-’

\

“ bacterial efficacy. Schurmann, et al ( 77 ) showed that methyl salicylate . -.

possessed antibac~e;ial activity. The antibacterial efficacy of”wlati~e oils .
,

was correlated with peroxide iumber as well as volubility.
.

. -.
. .

ANALGESIC EFFICACY-
. .

.
.

The effectiveness of methyl salicylate as an &&lgesic has been reviewed in the,

U. S. Dispensatory ( 78 ) and in theAPhA Handbook of Uon-Prescription Drugs-by

Dickison ( 79 ). The U. S. Dispensatory reports the long use of methyl salicylate,.

in the”treatment of various forms-of rheumatism. It is noted to be more prone to
.-

cause stomach upset when administered orally and probably less efficient than

sodium salicylate when administered by this route. It is capable of being

absorbed through the skin and has been applied externally for systemic effects.
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Methyl salicylate is widely employed in liniments and ointments for its counter-

irritant effect. The APhA handbook ( 79 ) lists products containing this

ingredient and points out, in the case of methyl salicylate, that the systemic

analgesic value from percutaneous absorption is questionable.

Von Czetch - Lindenwald ( 80 ) found that methyl salicylate produced a cooling

sensation but had no effect in lowering the skin temperature. In a recent

, controlled study, White, et al ( 81 ) compared the effect of an ointment con-
—-

taining menthol and methyl salicylate with a placebo on induced muscular pain

and subjective response. In this case, neither the active drug nor the placebo

altered skin resistance. However, tileointment decreased the muscle action
.

potential whereas the placebo did not. The subjects noted that compared with
*..

the placebo, the product produced a feeling of warmth with r~duced pain. In
. ...

a’more recent controlled study, White(81A) showed that the application

I of a cream containing menthol and methyl salicylate resulted in a

significantly greater increase in range of motion and digital dexterity

compared to placebo. The active product also reduced perceived pain

while the placebo did not.

“ Methyl salicylate was shown to enhance the anesthetic activity of narceine by

“Kasuga ( 82 ). Guinea pig auditory and human skin models were used. Pain was

induced by capillary wire stimulation. Peterson, et al ( 83 ) studied the

response of

activity of

skin to rubefacients using temperature readings. No particular

methyl salicylate was demonstrated using his method.
.

A liniment containing salicylate, nicotinic acid and benzoic acid was studied

versus a perfumed control. In this case both the placebo and the active ointments

were found to be useful. However, the medicated ointment succeeded in 1/2 more

patients than the control. These authors ( 84) advocate use of liniment as a

local treatment. Results of studies on an analgesic cream containing menthol,
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methyl salicylate, adrenalin, methyl nicotinate, phenisin and chlorpheniramine

l’”
maleate ha~e been reported recently. Bhandare ( 85 ) reported Its efficacy

as a topical analgesic using an open study. flisra ( 86 ) reported an uncontrolled

study showing good effects of this medication.

.

—-
‘ ,.

.

—

)
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(- METHYL SALICYIATE

ANIMAL TOXICOLOGY STUDIES

CARCINOGENICITY STUDIES

4,
,

1. Methyl salicylate was one of 41 food additives from the GRAS list tested for carcinogenicity

potential using a mouse pulmonary tumor system developed by Andervont and Shimkin.

Fifteen/sex/group, A/He, 6 to 8 weeks old mice were administered methyl salicylate
.’

intraperitoneally, 3 times weekly, at doses of 100 or 500 mg/kg/day for a total of 24 doses.

Twenty-four weeks after the first injection, the mice were necropsied and the lungs were

examined grossly and microscopically. In addition the liver, kidneys spleen, thymus, intestine,

‘ and salivary and endocrine glands were examined for abnormalities. Tumor incidence were

compared between treated and control (untreated and water vehicle) groups.

The incidence of pulmonary tumors in mice given methyl salicylate was comparable to the

controls, therefore, methyl salicylate is not regarded as a pulmonary carcinogen in this test. (1)
,

REPRODUCTIVE STUDIES

2. The reproductive toxicity of methyl salicylate (MS) was evaluated according to the Fertility

Assessment by Continuous Breeding (FACB) protocol. Doses for the definitive study (Task 2)

were selected from a range-finding study (Task 1). Male and female CD-I mice were allocated

to three treatment groups (20/sex/group) and a vehicle (corn oil) control group (40/sex). Methyl
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METHYL SALICYIATE CONTINUED

I
‘,..

salicylatewas administeredby gavage atdoses of100,250 and 500 mg/kg/day during a 7-day

prematingperiodand foran additional100 days duringcohabitatic.nas mating pairs.

There was no effect upon body weight changes and fertility index of any of the treated groups.

At \he high dose level(500 mg/kg/day), therewas a decrease in:

average number ofpups/lkter,number ofIiiepups and the mean live

mean number of litters,

pup weight. The data of

these parameters

A third study was

were comparable to the controls at the mid- and low-dose levels. .

conducted (Task 3) to determine which sex was responsible for the effects’

seen at the high dose level in the definitive study. Due to reduced fertility of all the groups, it

was ‘not possible to determine if there was a sex-related reason for the changes described at the

500 mg/kg/day dose level.

The data indicate that oral doses of s250 mg/kg/day of methyl salicylate do not affect the

fertility of CD-1 mice under the conditions of this study. Under the conditions of this study, five

hundred mg/kg/day of methyl salicylate decreased the litter size, number of live born and pup

weights of CD-1 mice. (2)

3. The reproductive toxicity of methyl salicylate (MS) was evaluated according to the Fertility

Assessment by Continuous Breeding (FACB) protocol. Doses for the definitive study (Task 2)

were selected from an range-finding study (Task 1). Male and female CD-1 mice were allocated

to three treatment groups (20/sex/group) and a vehicle (corn oil)controlgroup (40/sex). Methyl

Oo-o(loom



/’- ~THYL SALICYLATE CONTINUED

salicylate was administered by gavage at doses of 25, 50 and 100 mg/kg/day during a 7-day

premating period and for an additional 100 days durirrg cohabitation as mating pairs and a 21-

day segregationperiod.

,!

There was no effect of any dose level on: 1) the number of pairs able to produce at least one

litter, 2) number of litters/pair, 3) number of live pups/litter, and 4) the sex distribution. The

adjusted female and combined live pup weights were significantly greater for the breeding pairs

given 100 mg/kg than the other dose groups. This was regardea as a chance finding in the

absence of other effects.

~ The fertility and reproductive performance of the F, generation of the final litters from the control

and 100 mg/kg groups (one or two male and female pups/litter) were assessed. Each weanling

was maintained on the same treatment as their parents. At 90 ~ 10 days of age, a male and

a female from different litters within a treatment group were cohabited from 1 to 7 days. The

females were allowed to deliver their litters. No significant effects were noted on mating

behavior, fertility rate or reproductive performance. In addition, there were no toxicologically

significant differences in the sperm assessments and the organ weights of these F, generation

animals.

Under the conditions of this study, methyl salicylate was not a reproductive toxicant in the FOand

F, generations of mice administered daily doses from 25 to 100 mg/kg. (3)
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METHYL SALICYLATE CONTINUED

4.Methylsalicylatewas administeredorallyortopicallytopregnantLVG strainhamsters on the

7thday,9thhour ofgestation.The doses were 175 mg/100 gms body weight by the oral route

and 350 or 525 mg/100 gms body weight by the topical route. The animals receiving

methyl salicylate topically were anesthetized with
,,

substance and the test substance was wash off 2

included oral, topical and Nembutal~ controls.

Nembutal~ to prevent ingestion of the test

hours following application. The study also

Most embryos were recovered at the 9th

gestation day and some were aliowed to continue development; however, few survived “to day

12 of gestation, The embryos were observed for morphological changes. Plasma levels and

whole embryo tissue levels of methyl salicylate were determined periodically.

, Plasma levels peaked (125 mg/100 ml) approximately two hours after oral administration.

Plasma levels reached 50 mg and 120mg/100 ml following topical administration of 350 and 525

mg/kg, respectively. Comparison of maternal and fetal salicylate levels in older fetuses showed

that salicylate levels reached the fetus at some fraction of the concentration found in the mother

and the maximum level was reached more quickly in the mother than in the fetus.

The percent of fetuses with neural tube defects produced by the oral administration of 175

mg/100 gms body weight was comparable to the percent of fetuses from mothers treated

topically with 525 mg/kg of body weight. Fetuses from mothers given 350 mg/kg of methyl

salicylate topically were comparable to oral controls.

High doses of methyl salicylate given topically or orally are teratogenic to hamsters and may be

related to achievement of comparable plasma levels. (4)

Oo-omlqq’
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METHYL SAUCYLATE CONTINUED

5. This study was undertaken to characterize the ‘mmediate implications of fetotoxicity in terms

of the growth and biochemical differentiation of key organ systems in late gestation rat fetuses.

The biochemical endpoints were selected because of their relevance to perinatal organ function

and as such represented reliable and sensitive indicators of fetal maturation.
“

brain for DNA’ and protein content (indicators of cell number and cell

phosphatidylcholine and sphingomyelin content (the primary surface active

They examined the

s’ize), the lung for
,

materials), the liver

for glycogen deposition (a vital energy source for the newborn pup) and the kidney for protein
*

content and alkaline phosphatase activity (a marker of renal tubular de@opment). ;

Three groups (5 litters/group)of 90-day old pregnant CD ratswere administeredmethyl

salicylateatdoses ofO,200 or400 mg/kg/day on gestation days 9 and 10 (presence of sperm
I

in vaginal smear was day 1 of gestation). The dams from each group were killed on gestation

day 21 and the fetuses and organs were processed according to protocol for the parameters

listed above. Fetuses with readily identifiable external malformations were excluded from

biochemical analyses. All fetuses not used in the biochemical analysis were fixed and examined

for external and internal abnormalities. ,

The following occurred in the high dose group: embryo lethality (50%-high dose vs 11%-

controls), reduction of fetal weight (2.71 g-high dose vs 4.14 g-controls) and teratogenic

responses in one or two fetuses in a single litter which included: cleft palate, encephalocele,

gastroschisis, hydrocephaly, and spina bifida. At 200 mg/kg. one fetus had a diaphragmatic

hernia and one fetus in each of two litters had an encephalocele. Based on biochemical
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parameters, there were dose-related reductions in the development

kidneys.

of brain, lung, liver and

The fetal changes described above occurred in dams given high doses of methyl salicy!ate.

Further study is ~equired to determine if the biochemical effects affect the perinatal development

and maturation of the offspring. (5)

*

.“

6. This study evaluated a number of chemicals, including methyl salicylate, using a continuous

breeding model. COBS Crl:CD-1 (lCR)Br mice were allocated into control (40/sex) and treated

, (20/sex/group) groups. The mice were administered methyl salicylate in the feed or in the

drinking water during a 7-day premating period and continuously for 98 days, as cohabited

mating pairs at doses of 20 to 500 mg/kg/day. Thereafter, the pairs were separated and

treatment continued for up to 42 days (until weaning of any remaining litters. Body weights were

measured periodically for the parent generation and the newborns. The litters/offspring were

examined for sex ratio, number of litters/pair, number of live and dead pups within 12 hours of

birth, then the litters were discarded.

At 500 mg/kg/day the following occurred: reduction of litter size, number of live pups and live

pup body weight. At 250 mg/kg/day, the only finding was a reduction of the adjusted mean

body weight of the offspring.

Under the conditions of this study, except for a reduction of the adjusted mean body weight of
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theoffspring,methylsalicyJatewaswell-toleratedata doses =250 mg/kg/day. (6)

7. Pregnant female CDratsfrom Charles Riverwereadministered O.050r O.l mlmethylsalicylate

intraperitoneallyon days 10 and 11 ofgestationand controlsreceivedno treatment.Maternal

‘ body weights were “measured weekly. The young were obtained by cesarean’ section on

gestation day 21 or postnatally at 1,6, 12, or 24 days of age. They were counted, weighed and

examined for viability and external malformations. The kidneys of the offspring were weighed,.

sectionefl transversely through the hilum, and ths length of the renal papilla was: graded
r

according to an arbitra~ scheme.

Females given 0.1 ml of methyl salicylate gained less weight, had fewer and smaller offspring,
I

and had more resorption and malformed young than the controls. The fetal kidneys in this

treated group weighed significantly less than those of the controls, The development of the renal

papilla was retarded in the offspring from the dams given 0.1 ml of methyl salicylate. By post-

natalday 6, the renalpapillarygrowth and kidney weights were comparable to the controls.

However, a small number of kidneys (11/138) from the treated groups had gross dilation of the

renal pelvis and reduction of the renal parenchyma at weaning.

Based on the resultsof thisstudy,“apparent”hydronephrosk?iin neonataloffspringmay be

simplydue to delayed renal development associated with reduced growth of the maternal and

fetal generations and not a permanent malformation. (7)
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METHYL SALICYLATE CONTINUED

8. This study was conducted to determine whether substances known or suspected to cause

subtleor transientanatomicalalterationsin renal development were capable of altering renal

functionaldevelopment. Methylsalicylatewas one ofthreechemicalsevaluatedinthisstudy.

Sprague-Dawley ratswere administeredmethyl salicylatei.p. at doses of 200, 250 and 300
.:

mg/kg/day on gestationdays 11 and 12. Due to a high incidence of embryotoxicity at the 300

mg/kg/day dose, there were not enough pups in this group for all renal function tests. Renal

function (maximal urine concentrating ability, proximal tubule transpoti and urine flow, osm”olality,

pH, and chloride content) was measured following birth through weaning. +“

Compared to controls , after desmopressin acetate (DDAVP, a vasopressin analog) challenge,

, urine osmolality was decreased at 250 mg/kg/day on post- delivery day 6, and urine volume was

increased in this group after D13AVPinjection on post-delivery day 14. Urine flow was also

increased in this group on post-delivery day 2 after 4 hours of isolation from the dam, a

significant period of water deprivation to neonates. By post-delivery day 30. urine concentrating

ability was comparable to controls.

The data indicate that there is a transient delay in the maturation of urine concentrating ability

in rats transplacentally exposed to methyl salicylate at high doses (= 25CImg/kg/day given i.p.

on ges?ation days 11 and 12). (8)
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MUTAGENICITY

9.Usingtheprotocolapprovedby theNationalToxicology Program (NTP),methyl salicylate was

testedInthe Salmonella/microsome (Ames) test.SWnonellaiyphhnuriurnstrainsTA 1535,
4. ,:

TA 1537, TA 97, TA 98 and TA 100 were incubated with and without rat and hamster liver ‘S-9,

at doses of 1,000, 3,300, 10,000, 33,300, 100,000 and 333,300 pg of methyl sallcylate/plate.

Methylsalicylatedidnotshow mutagenicpotentialatany oftheconcentrations(1,000-333,300

#9/Plate)tested.(9)
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THYNOL

Thymol, also known as thyuw camphor; 5-methyl-2-isopropyl-l-phenol; l-methyl-

3-l]ydroxy-4-isopropylbenzene; 3-p-cymenol; 3-hydroxy-p-cymine; and m-thymol

has the formula C10H140 with a rcolecu?arweight of 150.21. It is obtained from

the essential oil of thymus vulgaris and other plants or is produced synthetically.

The melting point is 51oC and it boils at about 233°C (with appreciable

_, in (later vapors). One cjramdissolves in about 1000 ml. .ofwater; highly—

in alcohol and oils. The food additive status is described in CFR as an

tive to dietary foods and as a preservative. (21 CFR 121.2520) .

A1/IllALTOXICOLOGY

Acute and Subacute Studies

.

volatility

soluble

addi=

i

t

I(

‘ Edwards and Hall ( 1 ) reported the LD50 in mice of thymol by I.V. injec-

tion as 74 mg/kg. The toxicity of thymol and isothymol were compared by

Livingston ( 2 ). In this relatively early study the data is mainly

narrative and on individual animals. Of 16 rabbits receiving 0.5 g/kg, all

survived at least 16 days. Of six rabbits receiving 0.75 g/kg one died in

9 days,the rest survived longer. Six rabbits were administered 1.0 g/kg of

thymol, 3 died within 6 days, the rest survived beyond the normal 10 day

acute period.

lzeki ( 3 )

,

Data at higher doses showed the same trends.

compared the toxicity of thymol with a related corripounci. tie

reported that the intravenous injection of 5 mg/kg of thymol to the rabbit

resulted in a transient fall of blood pressure and inhibition of respiration.

This paper also reports that thymol inhibits an intestinal parasite in mice

in vitro and in vivo..—

In his study of the acute oral toxicity of 107 synthet

materials and related compounds, Jenner ( 4 ) admin

c and natural flavoring

stered thymol by

00-000101:
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incubation to the rat and guinea pig. Animals were observed for two weeks

for toxic signs at time of death.
The acute LD50 of eacficompound was

determined in rats using the Osborne-!lendell strain. For thyrnolthe LD50 in

rat was cited as 950 mg/kg and in the guinea pig at 880 mg/kg.

l-!aga~,et al. ( 5 ) reported the subacute and chronic toxicity of a number.—

of food flavoring components. Thymol was fed at a level of 10,000 parts per

million to 5 female and 5 male rats for 19 weeks with no untoward effects.,,
—

Special Studies

Adrien, Caujolle, and Franck ( 6 ) found that thymol affected the blood

pressure when injected intravenously. It also increased respiration when.

administered by this method. This author also reported that thymol showed

7 good antibacterial activity against several organisms. –

i

)1

HUMAN SAFETY

Reviews

) Thymol has been widely used in the past, particularly in the Far East to -

control worm infestations in humans. Barnes ( 7 ) stated that over a

million doses of thymol had been safety administered for this purpose.
His

I

report notes 20 fatalities as having been reported at these gram range
doses

)

007000108J
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(’

—-

in debilitated patients. The author advocates 2.6 grams in divided doses

as perfectly safe for adults. Two specific cases of fatality are included in

this review. In the first case, 2.6 grams was given in a single dose to a 34

year old female with a history of probable heart disease. She died within 3,

hours. In the second case, a 1.3 gram initial dose plus a 0.65 gram second

dose was administered to a 40-year old female. This individual developed

pneumonia and died in 9 days. The author felt that thymol was implicated as
,,

a contributing factor in this second case.

Lane ( 8 ) also reviewed his experience with

He reports millions of 4 gram doses being given

.

thymol as an anthelminic.

with minimal risk. He also
.

rev’iewed reported deaths due to thymol and concludes,that the deaths were not

~ the result of the thymol administration. —

I
‘Hewlett reviewed 12 cases of lipoid pneumonia and reported (

)1

9 ) that these

were allegedly due to the misuse of an oil base medication containing menthol

\ and thymol.

Samitz ( 10 ) cites thymol as being one of the less frequent sensitizers in

occupational dermatoses in dentists and other allied personnel.

Studies

Smeenk,et al. ( 11 ) reportedon an ointment——

causedcontactallergy. There were at least 8

,

containing O.l;:thymol which

other components in this

product. The individual components were tested in 27 subjects allergic to

the ointment and thymol was determined not to be the causative agent. One

positive reaction to thymol was noted in these 27 subjects.

Lachelin ( 12 ) reports that a paste with soap, iodine, potassium iodide,

thymo1 and astringents had been used successfully for therapeutic abortion.

The role of thymol in this product is unclear.
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No untoward effects of nasal drops with essential oils including thymol were

found in a survey of around 124,000 infants receiving these drops (Breuninger,

et al. 13 ). The author concluded that while there was no indication for.—

nasal application of these essential oils in infants they were not unsafe.

In the dental area, Perrault, et al, ( 14 ) studied several agents of potential——

value as antibacterial for,the use in cavity filling. He evaluated these com-

pounds fourtheir effects on the odontoblast. Thymol had no<d~jeterious effect
—-.,

I when applied for 10 minutes or less whereas alcohol had a slight harmful effect.

Case ReDorts

Zimmerman ( 15 ) cites a single case of thyrotoxicosis allegedly:resulting
,

from the use of a toothpaste containing 1/4% thymol. Edens { 16. ) from
—

the same clinic, reports 6 cases of thyrotoxicosis allegedly due to thymol.

‘One of these used a mohthwash containing thymol, 1 a cough syrup and 4 a

toothpaste. These results must be considered in light of the probability

that some of these products cited may have contained the iodide salt of thymol,

rather than thymol itself. There were no later reports of thyrotoxic activity

obtained in this review. In relation to these report$ it should be noted that

Mittler and Benham ( 17 ) studied the nutritional availability of iodine

from thymol-iodide. This was done in albino rats fed iodine deficient diets.

In the case of the thymol-iodide compound, it was shown that ‘itwas partially

effective in reducing thyroid enlargement and that 25 to 50% of the available

iodine became concentrated in the thyroid gland. This confirmed the availability

of iodine from thymol-iodide. Bickers, et al. (17A) reported a case “

in which a patient allegedly consumed substantial quantities of an

essential oil-based mouthwash containing eucalyptol, menthol, thymol,

methyl sal icylate and alcohol over a period of months; the mouthwash

appeared to precipitate acute attacks of hepatic porphyria.

Oo=oou iof



An experimental study utilizing an avin liver preparation showed

that the mouthwash was a potent inducer of hepatic 6-aminolevulinic

acid synthetase. However, thymol , one of the components, showed

minor activity in this respect.

Pharmaceutical and Chemical Studies

The chemical and physical properties of thymol are described in USP XVIII

( 18 ). Taha ana Gornaa( 19 ) describe a specific method for the

determination of micro quantities of thymol in pharmaceutical preparations.
+

This method ’involved the oxidative coupling of para-phenylenediamine with ..

thymol . The reaction product highly colored indaniline dye is measured

calorimetrically. Naximum absorption is 550 nm. Zwaving ( 20 ) describes

the gas chromatographic method for determining thymol in vegetable matter.
.’

ABSORPTION, 14ETAEOLIS!:,AND RELATED STUDIES
—

‘Absorption and Fktabo?ism

‘In an early paper, Schroder and Vollmer ( 21 ) described several chemical
1

tests for phenolic compounds including thymol. In using this test to study

the metabolism of thymol, they found that thymol administered orally to

rabbits is 25 to 95% absorbed in 24 hours. This absorption is follcwed by

urinary excretion. Only in the first few hours after administration were
●

noticeable quantities of thymol found in the blood, kidney or liver. Thymol

was not detected in the lung at all after oral ingestion. They also measured

the respiratory gases of rabbits injected with thymol eliminated through

respiration. It

concentration of

in 1915, Seidell

analyzing thymol

was noted also that the administration of”thymol caused

water in the lung and the liver. At.an even earlier date-,

( 22 ) described a chemical method for isolsting and

in the urine, where it was recovered as thymol 91ucuronate.

At most about 50% of the ingested thymol was recovered. There was practically

no thymol recovered from the feces.

In 1934, Robbins ( 23 ) administered 1 gram of thymol to each of 4 dogs.

346 ing.of this dose was excreted in 48 hours in the urine. 90% of th+s was

oo-ooo Hl~
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higher dose of 3 grams, 232 of the administered dose was excreted in the

urine within 48 hours; 952 in the next 24 hours. No thymol was found in the

feces at this higher dose.

Thymol was administered rectally to rats by Grisk and Fischer ( 24 ) and

detected subsequently in the 7ungs. The author discusses whether the levels

found are pharmacologically active but draws no conclusions.

Meyer, et al. ( 25 ) showed fairly rapid absorption following oral ingestion——
.

—.- of thymol.
,. .:

Special Studies

Matsumoto, et al. studied convulsive rcechanisms of phenol derivatives in-.—

eluding thymol. Although a number of derivatives weye shown in thi~ study

( 26 ) to cause convulsive reactions when injected intwats, thynol did

‘not cause convulsions even when 3.0 ml/100 grams body weight were injected.

1
Seeman and several co-workers have reported a series of studies on erythro-

cyte membrane stabilization by various materials ( 27, 28, 29, ~o)a

It was found that the effect of thymol on hypotonic hemolysis of erythrocytes

is independent of pH in the range of 4 to 8 ( 30 ). The temperature

dependence of this phenomena and further detail on erythrocyte expansion

was also reported ( 31 ). It is stated that there is a relationship

between the ability of a drug to protect erythrocytes against !iypotonic

hemolysis and anesthetic efficacy. In a control experiment, the greater

susceptibility of erythrocytes to sodium chloride hemolysis at lower .

temperatures was verified. Low concentrations of thymol in the range of

10.3 to 10-3 molar to 10-4 molar protected erythrocytes against hypotonic

hemolysis. However, high concentrations of alcohol anesthetics have a

direct and inunediate lytic effect. Thymol was less effective at reducing

hemolysis at 37°C than at either O or 21”C.
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membrane from beef

by flouride ion.

Greaser, et al (— —“

-. , -J8, ”.. bu b,,%- ..! 1,.,1- 4 ------- . . . . . . . . . . . . . . .
,--

thyroid and enhanced adenyl cyclase activity stimulated

33 ) found that concentrations of thymol that abolished
i-t

Ca++ accumulating ability,but did not reduce the Ca activated ATPase

activity,caused the formation of transparent Patches on the surface ‘f

negatively stained vesicles. In 1971, Thyrum and his co-workers ( 34 )

suggested that local anesthetics displaced Ca* from a Ca++ phospholipid

Complex while narcotizing agents such as thymol exert their action by
.

t+
increasing the amount of Ca bound to phospholipids and tissue membrane.

It was shown by Freytag ( 35 ) that thymol increased the activity of oral

cilia from the frog at relatively low concentrations. A frog esophagus

model was used by Das, et al ( 36 ) to measure theeff=t of various” ,— —“

drugs on ciliary motility. Thymol at 0.1% concentration depressed activity

in this study.

Heathcote ( 37 ) found that thymol depressed the isolated heart of the frog

and rabbit by directly acting on the cardiac muscle. Thymol was also shown to

dilate coronary vessels. Nith thymol there was a fall in blood pressure.’

Thymol was shown by Kate, et al.‘( 38 ) to be only weakly active in

induction of phagocytic activity of enciothelialcells in the skin capillaries
,

of white mice.

Jensen and Dyrud ( 39 ) showed that extracts of thyme inhibited acetyl-

choline initiated contractions in smooth muscle tissues.

also present, through to

The thyme extract itself

effect of bradykinin was

The relationship between

a lesser degree, with serotonin

was found to have a spasmolytic

also found to be potentiated by

This effect was .

induced contractions.

zffect. The relaxing

thyre extract.

volubility, capillary and hen!olyticeffects of

several essential oils was studied by Rhode ( 40 ). No particular

relationship was shown.

IIOTOOOH3’



A new series of potential Central nervous system depressant drugs which are

(“

!

ethers of thymol were described by fi.shfordand his co-workers ( 41 ).

These were shown to reduce hypermotor activity, prolong sleeping time, and

lower body temperature and alter the effects of adrenaline and strychnine in

rats. In a recent study by Dewhirst and Goodson (41A), thymol along

with eugenol , guiacol, cresol and capsaicine inhibited prostaglandin

(PG) synthesis by 50% at concentrations to 5 to 30~M. In this study

the addition of arachidonate to PG synethetase from a macrosomal pre-

paration of sheep seminal vesicles was used to initiate the following— -.. .
reaction: 1 mole of arachidonate plus 2 moles’of 02 form 7 mole-”-of

PG. A Clark oxygen electrode was used to monitor oxygen decrease in

a closed reaction chamber. Prostaglandins (PG) are potent mediators c

inflammation and drugs that block PG ~ynthesis are anti-inflammatory..“

Sensory Effects

In a review of the effect of essential oils on taste and smell, Bournot

( 42 ) noted that to be smelled a substance must reach the olfactory nerve
i

endings. He noted that with thymol and other essential oils, inhalation not

only affects sense organs but the oils are also absorbed through the res-

piratory system-and can exert their pharmacological effects on various parts

of the body. He also observed that thymol was bactericidal and acted as an

irritant to the mucosa.

(,

Van Skramlik studied the sensory effects of several essential oils ( 43 ).

These effects were measured after inhalation, oral administration, and

application to the skin. This author pointed out that all essential oils .

have an effect on the sense of smell but to a varying degree. However, most

of these do not have any specific effect on taste other than producing

sensations of bitterness or sweetness.

Antimicrobial Activity

Thymol has antibacterial, antifungal, antiyeast, as well as antihelminic

activity. The latter wiil not be covered in this review.

Oo=oooilw



It was noted in 1930 by Collier and Nitta ( 44 ) that essential oils had

been used by Egyptians for the preservation of mummies. These workers tested

essential oils for bactericidal activity against various species by a use

dilution method. Thymol was bactericidal towards Streptococcus at a 1:1600

to 1:4000 dilution; against Staphylococcus at a 1:1600 dilution, against

~. Coli at a 1:400 dilution, and against Vibrio at a 1:8000 dilution.

The phenol coefficient tests versus ~. typhosa was used by Miller ( 45 )

to study the bactericidal efficiency of essential oils. She reported that
—-

‘a”l:2250 dilution of ’thymolkilled this organism in 2.5 minutes and a 1:3000

dilution in 15 minutes. The phenol coefficient obtained by the Tanner method

was 27.6.

Silberstein ( 46 ) demonstrated the greatly superior disinfectant ac’tivity,—

of phenol as compared to phenyl alcohol, ethanol, and antiformin.

Saturated solutions of thymol and nutrient broth were tested by Edwards and

/ \ Hall ( ‘

dilution

a 1:8570

). The saturated solutions were diluted to find the lowest killing

~. aureus was killed by a 7% or higher dilution which represented

concentration of pure thymol. Comparative values for ki?ling E_.coli

were ?:6667 and for~. hofman, 1:10,000.
●

Katayama and Nagai ( 47 ) used an agar streak method to find the effective

dilution of thymol required to kill several species of organisms. The
J

effective dilution to kill ~. subtilis was 1:1000, ~. ~ approximately

1:2000; >. enteritidis 1:2000, ~. aureus 1:1000, Proteus morqanaii 1:1000,

I and ~. auruqinosa around 1:2000.

Mashimo, et al. ( 48 ) found that the concentration of thyme oil required——

to kill organisms including Staphylococcus and ~. tuberculosis was in the

range of 1:1000 dilution.

Day ( 49 ) isolated bacteria from decayed teeth (primarily lactobacilli)

and tested thymol for activity against them. The phenol coefficient found

oo=ooot 15’
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/’- for thymol against these organisms was 23.4 This worker also tested the

penetration of thymol into decay by melting crystals and applying them

directly to the decay area. According to his data, definite sterilization

was shown in the presence of gross decay. In an early study, Goodrich ( 50 )

treated a film of bacteria with various test solutions for various periods of

time followed by incubation. In this study,thymolas the saturatedaqueous

solution was a very good’antiseptic for mouth bacteria. It gave the best
—..-. . .

results of the chemicals and mouthwashes tested.

In his study of the antibacterial activity of essential oil vapors, Naruzzella

and Sicurella ( 51 ) reported that oil of thyme, red NF and oil of:thyme,

white NF were active a~inst all of the test organisms studied. These

imcluded ~. coli, S. aureaus, B. subtilis, Strep faecalis, S. typhosa, and—— —— — —

Microbacterium avium. The method used was to inoculate solidified agar in
} 1

petri dishes with the test organisms. Filter paper discs were saturated with

\ each volatile cil and placed in the center of the dish covers. Dishes were

inverted and incubated at 37*C for 24 hours (72 hours in the case of ~. avium).

The clear zones on the surface of agar above the filter paper discs were

measured.

The antibacterial efficacy of vapors of several volatile materials was also

Solidified agar was inoculated with the teststudied by Grubb ( 52 ). .

organism and then inverted. The material to be tested was placed in a cup

inside the cover and the whole dish was incubated. Thymol showed a 755

inhibiting activity versus ~. aureus.

The utility of several essential oils for room disinfection were studied by

Kellner and Kober. In one study ( 53 ) the antibacterial activity of the

OOdlOOHbl
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vapors of these essential oils versus various species was studied. Thymol

was found to be highly effective against all the organisms studied, which

were E. coli, S. typhosa, [!eissieria,>. faecalis, ~. pyoqenes, ~. aureus,— —.

B. meqatherium, Q. Qtheriaie, and Q. albicans. These workers also showed,-

that the oil itself was effective against the same organisms ( 54 ).

Further substantiation is reported by these workers in a later article ( 55 ).

As no~e~ above, Maruzzellaand co-workers have also studied the in vitro——

antibacterial activity of various oils. In one study ( 56 ) thymol was”

found active against 4 species which included ~. perflava, ~. subti~is,

>. Harccscens, and ~. coli. They also investigated the antifungal activity
.“

of these essential oils ( 57 ) and reported that thymol was active against

all 18 species tested. —.

Scheurmani et al. ( 58 ) correlated antibacterial effect with peroxide
) \ ——

number and volubility. In this study thymol viasshown to possess antibacterial

activity.

I

)
Booth and Sefton ( 59 ) tested a number of compounds as possible agents

for the destruction of therobacilli and thiobacilli. Among those found

effective was a mixture of crystalline thynol with dicyclohexylamine nitrate.

In their study of 73 different phenolic compounds lleuffen and Richter ( 60 )

reported data on thyrnol which appears moreor less in line with results

reported by others. This particular study was concerned with bacteria

contaminating X-ray film materials.
.

Shibasaki and his co-workers ( 61 ) studied thymol, benzoic acid and several

other compounds against several bacteria and molds. Their results generally

confirm the activity of thymol reported in other studies.
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Dunham and Naclieal ( 62 ) studied several volatile oils and other materials

for antiviral activity. These were tested by inoculating Vaccinia virus

onto corioallantoic membranes of developing chick embryos. The virus

suspension was mixed with a test soltitionthen inoculated into the egg

preparation. Nhile ethanol was essentially inactive, thymol, as well as

other essential oils showed efficacy. Thymol appeared somewhat more

effective than menthol or eucalyptol in this study.
.,

— -,
Several alcohols, ketones and

baker’s yeast. Thymol showed

against ~. cerevisiae as well

acjainstthese b~o orgdnisms.

Massin ( 63 ) that the more

‘ than water volubility.

) .’ \
Wilson ( 64 ) reported that

.,

phenols were tested for their activity against

the greatest activity of the series tested

as ~. typhosa. Alcohol was much less active

It was noted in this paper by Linderiberg and

active compounds had greater lipid ‘volubility

2 to 4% thyrnolin chloroform was recommended

) for Candida infections. In an earlier study, (in 1$?26)Hyers ( 65 )

studied several volatile oils. This studyindicatedthat thymolwas

) effective in destroying yeast and showed fungicidal activity many times

greater than that of several other volatile oils tested.

The following report data in studies on the antifungal activity of thymol.

Blum and Fabian in 1943 ( 66 ) reported on a study of spice oils and their

components for controlling microbial surface growth. Thymol (as thyme) was

tested against organisms which infect fermented food products. It was found

to be not the best but not the worst of those tested for that purpose.

Moving into human efficacy, Devoe ( 67 ) studied the effect of thymol on

keratomycosis. He points out incidentally, that }ierpes simplex is the

“most preceding” eye disease to keratomycosis. Thymol is listed as an
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antifungal agent for this disease but no particular data is given.

(’

Myers ( 68 ) reported as far back as 1927 that thymol was the most

effective among 23 volatile oils tested in destroying the mold found on

the hands of workers in the fruit cannery, He also reported that thymol

was effective against actinomycosis. In a further report this author

( 69 ) reports a number of cases where actinomycosis infections were

cured in,a,yatter of weeks by thymol taken ~nternally and also applied,.

externally to the lesions. .

Lerner and Lerner’s text on dermatological medications ( 70 ) describes

several fungicidal preparation> for use by humans, particularly :gainst

mycotic infections of the feet. Thymol is used as an active ingredient’ for
—.

this purpose. More ( 71 ) reported on the use of thymol preparations for.

the treatment of seborrhea, psoriasis, pityriasis rosea, dermatitis venenata
I

and ring worm. In a more esoteric use, Richards and Hawley ( 72 ) reported

from a marine biology laboratory that thymol is effective as a 0.1% solution

against most mold growths.

Thymol was tested as an antifungal agent against Monilia albicans, M. car?dida,—— —

and ~. parapsilosis by Stoval, and his co-workers ( 73 ). A sqturated

solution (1:1000) of thymol at 25*C was capable of killing each of these in

less than 5 minutes. At a concentration of 1:5000 in glucose broth, thymol

inhibited the growth of most fungus cultures for two weeks but did not kill

them. At the same concentration in rabbit serum, thymol showed no tendency

to inhibit the growth of three species of I!onilia. In studies where thymol

was administered in olive oil through a stomach tube, rabbits could tolerate

.04 to 0.5 gram of thyrr!olper kg. of body weight daily without serious ill

effect. However, it was found that thyme? delivered through the stomach
,,

b
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catheter had no inhibiting effect on the 9rQwth on ~“ ~c-~l@Qo

In a brief monograph, Kim and Chang ( 74 ) described the use of tllymol to

protect leather from molds. It was reported by Gomar ( 75 ) that Asperqillu:

niqer spores were inhibited from growth while exposed to thymol vapors. This

appeared to be a bacteriostatic effect since the spores resumed growth when

removed from contact with thymol. Finally, in the area of antifungal

activity, thymol was reported useful in control of Tines infections by

4 Gastard ( 76 ).
— -.

Thymol as a

most recent

that thymol,

cofiponentof a topical antifungal medication is

addition of Krantz and Carr ( 77 ). Wilson (

.:

,.

mentioned in the

78 ) states

in the ~treatmentbased on..hisclinical experience. is effective

of fungus infections of the nails. Clemens ( 79 ) successfully ireated’
—

la case of actincmycosis with orally administered thymol.
)

, I In a United States Patent (79A), Harvey and Greenspan disclosed
,,

\
the use of thymol in treating influenza virus infection. An elixir

of thymol (1% w/v) was prepared with alcohol, polyethylene glycol

and excipients- and used in animal tissue culture experiments.
k

Recommended dosage was 0.5 to 100 mg. per kilogram of body weight

of thymol .in a unit dosage form. ,

I

)

Shively and Hartsell (79B) studied the lytic spectrum of ten

species of pseudomonades. They showed that Thymol when tested with

lysozyme gave increased lysis.

The action of thymol on bacteria and bacteriophages was studied by

Wahl and Blum-Emerique (79C). Thymol was bacteriostatic and

bactericidal and it did not inactivate free bacteriophages. They

also found that thymol does not prevent the attachment of phage

to bacteria, and it stops the multiplication ’of phages without

inactivating them.
00=000120’



Preservative Efficacy

Kuroda reported that thymol was more active at acid pH ( 80 ). Hahl and

Blum-Emerique ( 81 ) found that thymol was both bacteriostatic and bacteric-

idal. At 37°C it sterilized a culture of Y6R, which contained over 107

organisms, within five hours. 98% of the organisms were killed in 1/2 hour.

}iowever, in this study it was reported that thymol did not inactivate the

bacteriophage liberated nor did it impede the fixation of phage by the

bacteria. These authors suggest thymol as a way of preparing phage by
,. ,. ,

killing the organism and not the phage. ..

A number of species of pseudomanads were tested for bacteriolysis in lysozyme

solutions with one of several chemical agents including thymol by Shively

and Hartsell ( 82 ). Several of the combinations, studied including thymol-

lyzoz~e showed synergistic effects in the lysis of all-the Pseudoronads

studied. }!owever, it is of interest to note that Hughes ( 83 ) had

reported that a 25% solution of “glycerin of thymol” was found to be con-

taminated with Pseudomonas. Thoma, et al. ( 84 ) found that the poly-.—

oxyethylene stearates inhibit the antibacterial activity of thymol and the

polyethylene glycols had no effect.

Bohm ( 85 ) showed that thymol was active as a preservative agent.

Tetumoto ( 86 ) showed that thymol S&riliZd ~. aureus, ~. vulqaris,

~. typhosa and ~. cholera. Bullock and Lightbown ( 87 ) studied the effect

of thymol and other preservatives on the preservation of concentrated

infusions of quassia. Thymol was not particularly effective for this use.

Reddish in his textbook ( 88 ) describes the activity of thymol against

>. t.vphosaand ~. PYoaenes in termsof the phenol coefficients.

Mold preventing action of several phenolic compounds was studied bY

Fujikawa, et al (88A). Thymol in concentration of 0.007% was shown

to prevent molding in soy sauce during a five day test period.
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This activity was comparable to the mold Preventin9 actlvitY of

propyl p-hydroxybenzoate in 0.01% concentration used as control.

In Vivo Studies

Graff ( 89 ) and Hunkirchen ( 90

eucalyptol, menthol and other essent”

antibacterial activity; data on the -

) studied

al oils.

ndividual

a product containing thymol,

This product showed good

components was not given.

Also this product was evaluated clinically (Hunkirchen) and was found

effective in inflammatory changes in the mouth.
. .

— -.
As far back as 1891, Miller ( 91 ) studied several essential oils and’acids

in killing bacteria in the mouth using a rinse technique. Thymol was shown

to have activity in this study. Henderson ( “92 ) recommended thymol

as well as menthol and eucalyptol as components of,nasal sprays ~nd drops

to be used as antiseptics while Prinz and Greenbaum (—93 ) believed that

acid mouthwashes were relatively undesirable

\ effective as a compclnentof these. Eichorn,

reviewed antibacterial agents for use in the

and noted that thymol was

more recently in 1968 ( 94 )

~outh and throat and pointed

out that essential oils including thymol were highly suitable for disinfection

of the mouth and throat because of the volatility and lipid volubility.

This author also noted that the vapors were endowed with bactericidal action.

Good therapeutic effects were achieved with aerosols in the treatment of

laryngitis, pharyngitis, tracheitis~ bronchitis> etc=

A mouthwash containing thynol and menthol, phenol, sodium phenelate, sodium

tetraborate, glycerine and chlorophyll was evaluated by I!ovickand Sodhi

( 95 ). In this study, the mouthwash sprayed in the throat was compared

with penicillin and placebo. Throat cultures were taken and counts of

S. hcmolyticus made., The mouthwash reduced the count 40 to 70% in 24 hours,——

the placebo 0% and penicillin 17Z. Using a slight riiodificationof the same

formula, Jones, et al. ( 96 ) compared the mouthwash ifithsaline and no——

treatment in the control of bacteremias associated with tooth extraction.
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The mouthwash was slgnlrlcan~ly superior Lo Sdl”llledliU LIIK dubilu(>

recommended its routine use. In a further study of Cutcher, et al— —“

( 97 ) the mouthwash was shown to affect a 30.72 reduction i~.the number

of bacteremias compared to the control.

EFFICACY

Reviews

Several general sources cite the efficacy of thymol. In 1879, Fluckiger,

et al. ( 98 ) reviewed the botany and chemistry of essential oils to that——

—.- date. Thes~

recormnended

external st

A few years

I

authors stated that thymol was first “noticed” in 1725 and .

in place of phenol in 1868. They also state that it is an efficient

mulant and has been proposed as a disinfectant in place of phenol.

later, in 1882, Nood ( 99 ) stated that thymol was powerfully

antiseptic but that its fragrant odor was a disadvantage. This authofialso
‘—

notes that it has been administered in doses up to 30 grains per day With a

few instances of nausea and vomiting. Some negative data in regard to efficacy

is also cited, In 1891, Potter ( 100 ) stated that thymol was a powerful

antiseptic and disinfectant, a local irritant, and anesthetic for skin and

mucous membranes. He went on to point out that it is much more permanent

and powerful than phenol and much less toxic. It has been used as an anti-

septic and as a gargle, spray or,inhalation in laryngitis.

In somewhat more recent tines, Currier ( 101 ) cited thymol as well 9S other

essential oils and other materials as valuable antiseptics. This author

stressed prevention of sickness by mouthwash and nasal irrigation. Grosicki

( 102 ) lists thymol as an antiseptic component in hemorrhoidal products;

In his review for the APhA Handbook of O.T.C. Drugs on external analgesics,

Dickinson ( 103 ) not~: that thymol !lasirritant action and some antiseptic

value.

Buckley ( 104 ) in 1926 reviewed available drugs for use in the oral cavity.

He stated that thymol has local analgesic properties, is a superior antiseptic

to phenol and is less toxic than phenol. Thymol is advocated as a component
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of gargles for

also reflected

In a review of

three stages.

treatmsnt of sore throat by Ilatson( 105 ). This opinion is

by Cutter ( 106 ).

the common cold, Gellenthien ( 107 ) divided the cold into

For the first aid third stages he recommended the instillation

of an antiseptic douche in the nose. For the second stage (which he defined

as a profuse watery secretion), he recommended thymol along with menthol and

eucalyptol in mineral oil as a soothing agent. Beckman ( 108 ) described

—- thjgnolfor use in a mouthwash for relief of stomatitjs. ,W~lliams ( 109) in

discussing acute infection of the upper respiratory tract, which includes a

good description of nasal anatomy and physiology, divided cold into two

stages; the viral invasion and secondary infectjon. Thymol is mentioned as

a component of nose drops and sprays kihichthis author condemns. i
,—

In a 1958 review o.f mouthwashes, gargles, paints and lozenges ( 110 ) a

! ‘ negative view of efficacy is expressed in regard to thymol. This paper

t points out that thymol and similar volatile oils are protoplasmic poisons and
(

thus, have antiseptic activity. However, they are deemed to be irritant,

rubefacient and locally anesthetic. Consequently, low concentration of

volatile oils are usedto avoidlocalreactions.Thisresults in poor

antibacterial effect.
.

Efficacy Studies (Respiratory Disease)
t

Carissimi, et al. ( 111 ) described the synthesis and pharmacological——

properties (principally antitussive activity, local anesthesia, narcosis

potentiation, hypertensive and respiratory depressing activities) of a series

of thymol and guaicol derivatives. It was noted in this study that the

pharmacological activities are generally greater in the thyme? series.

Dastugue and Brun ( 112 ) found that thymol facilitates the narcosis of

larvae by aiding penetration of narcotizing substance. The expectorant

activity of thymol and other essential oils has been studied by Boyd and

Sheppard ( 113 ). Urethanized rabbits were administered thymol by stem
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inhalation. This treatment augmented soluble mucous content and lowered the

specific gravity of the respiratory tract fluid. The dose of thymol required

to produce this effect was around 100 mg/kg as added to a vaporizer.

This was calculated to correspond to 2 mg/kg of the drug as absorbed. These

authors concluded that the effects were due to direct stimulation of mucous

secreting cells in the respiratory tract.

A cat model was used by DeKeuning ( 114 ] to study antitussive activity.

Thymol was not active as an antitussive in this model but was secretolytjc.
,!

He did note that thymol was capable of potentiating water soluble fractions

from a thyme oil that showed antitussive activity.

-.-,-—— ...

Turletti ( 115 ) reviewed the use of thymol in diseases of the respiratory

tract. tiepoints out that thymol was well tolerated and,iilainlyeffectiVe
—

against tuberculosis by lysing the bacteria. Thymol as the aqueous solution,

Las advocated as a routine gargle to prevent throat and mouth infection by

\ Goodrich and Nay ( 116 ).

In 1933, Freytag studied the effect of thyme oil on ciliary activity in the

frog ( 117 ). This author found that thyme oil was less effective than

either thymol or carvacrol. These latter compounds increased the rate of
.

ciliary movement by as much as 100% relative to Ringer’s solution even at

dilutions of 1:50,000. ,

Efficacy Studies/Other
w“

In 1967, Tyson, et al. reported the use of a topical preparation for the——

treatment of dandruff ( 118 ). In addition to thymol this product contains

trichlorocarbanilid, salicylic acid and allantoin. This was compared

selenium sulphide and Iorothidol. The product containing thymol was

effective and well tolerated by the patients.

with

Buccellato has studied thymol in a number of areas principally re?ated to

its cellolytic activity. In 1964 ( 119 ) he reported that thymol at doses
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of I to 4 grams over 2 cycles of 64 and 69 days with a 35 day interval cured

‘f

)

i

i

a case of Kapori ’s disease. The author hypothesized the direct action of

thymol on proliferated spindle cells and generally on tissue of mesodermal

origin. The following year this author reported a case of dermatomyositis

cured in 8 months by oral administration by thymol ( 120 ). The author at

this point further hypothesized that thymol was active on diseases of

mesodermal tissues. Also, in this same year, Buccellato ( 121 ) reported

a case of progressive scleroderma cured with oral and parental

administration of thymol. Buccellato also reported that 5 out of—.- .

6 cases of Iupis erythematosus were favorably treated with’”thymol.

The fact that the toxicity of this drug was slight was confirmed

by its use in pregnant women. The author further states that thy-
.

appeared to arrest other mesodermal diseases and cancers. ‘ The

author feels there i’s greater cellolytic actl~ity on neoplastic

tissue. This appears inversely proportional to degree of cell

I proliferation (122). He also reported (123) some more specific

studies on the cellolytic activity of thymol. Freystadtl (124)

found that 0.1% thymol in alcohol relieved itching but not because
.

of its anesthetic activity.

,

00=OOO12b~



THYMOL

ANIMAL TOXICOLOGY STUDIES

..l

)

CARCINOGENICITY STUDIES

, .: ,.

Thymol was one of 41 food additives from the GRAS list tested for carcinogenicity potential using

a mouse pulmonary tumor system developed by Andervont and Shimkin. Fifteen/sex/group,

A/He, 6 to 8 weeks old mice were administered !bymol intraperitoneally, 3 times weekly, at

doses of 50 or250 mg/kg/day for a total of 24 doses. Twenty-four weeks after the first injection,

the mice v.ere necropsied and the lungs were examined grossly and microscopi~dly. In addition

the liver, kidneys spleen, thymus, intestine, and salivary and endocrine glands were examined

for abnormalities. Tumor incidence were compared between treated and control (untreated and
\

water vehicle) groups.

The incidence of pulmcma~ tumors in mice given thymol was comparable to the controls,
/

therefor~, thymol is not regarded as a pulmonary carcinogen in this test. (1)
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1. Stoner,G.D.,etal. 1973. TestforcarcinogenicNyoffoodadditivesand

chemotherapeutic agentsby thepulmonarytumor response in strain A mice. Cancer

Research. 33, 3069-3085.

. . . , .:

.
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r LISTERINE

MUTAGENICITY STUDIES

Listerine was evaluated for mutagenic potential [gene mutation, chromosome damage and DNA

repair (UDS)] in the following bacterial, In vitro and in vivotests: Ames Salmonella typimurium,

rat hepatocyte primary culture/Unscheduled DNA Synthesis (U0S) and mouse micronucleus

tests.
,

1. Salmonella typimurium strains TAI 535, TA1537, TA1538, TA98 and TA 100 were incubated

~with and without rat liver S-9, at doses of 50, 167, 500, 1667 and 5000 pg of Listerine/plate.

Appropriate positive and negative controls were used.

Listerine did not show mutagenic potential in the Ames test, with or without S-9 metabolic

activation. (1)
,

2. The Unscheduled DNA Synthesis (lIDS) test was conducted to evaluate the potential of

Listerine to interact with DNA by exposing rat liver cells in vitro to Listerine and tritiated

thymidine. The extent of DNA repair was determined by measuring the amount of radioactivity

incorporated into the liver cell nuclei and comparing the results to unexposed cells. liver cell

cultures were treated with 20 @ of Listerine concentrations ranging from 0.16 to 5000 pg/ml.

(
Appropriate positive and negative controls were used.
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LISTERINE CONTINUED

Listerine did not show mutagenic potential at any of the concentrations tested in the

Unscheduled DNA Synthesisassay.(2)

3. The Micronucleus

chromosome damage

test was conducted to evaluate the potential of Listerine to cause

using an in vivo test. Chromosome damage isdeterminedby measuring

the number of micronuclei in the bone marrow polychromatic erythrocytes of mice. Listerine was

administered intraperitoneally as a single dose of 5 ml/kg to 15 mice/sex. Five mice/sbx were

sacrificed 30, 48 and 72 hoursafterdosing. Positivecontrol(triethylenemelamine)animalsand

the‘negativecontrol(28.65% ethanol)animalswere sacrificed30 and 48 hours afterdosing,

I respectively.

Listerine did not show mutagenic potential at any of the periods of sacrifice in the Mouse

Micronucleus test. (3)
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The Effect of Listerine Antiseptic@ on
Reduction of Existing Plaque and Gingivitis

Ira B. Lamster, DDS, MMSC, Michael C. Alfano, DMD, PhD,

Mia C. Seiger, RDH, and Jeffrey M. Gordon, DMD, MMSC

In short-term clinioal trials, Listerine Antiseptic@has been shown to be an
effeotive antiplaque and antigingivitis agent when used either in conjunction
with or in the absence of norm,al CIa; hygiene measures. To evaluatethe
effect of Listertne Antiseptic on existing p:aque and gingivitis over a 6-month
period, 145 subjects were entered in a double-blind, supervised c(inical trial.
Minimum requirements for entering into the study were a preexisting plaque
soore of> 1.8 using the Turesky modification of the Quigley-Hein Index and
a preexisting gingival index of >2.0 using a noninvasive modification of the
Loe+itness Index. Seleotion by random code determined use of one of three
produots UsteFine Antiseptic, a true vehicle control, or sterile colored water.
Participation required twice daily supervised rinses of 20 ml for 30 seoonds.
At the conclusion of the study, Usterine Antiseptic displayed a reduction of
plaque scores by 20.8% compared to the vehicle and 222% compared to the
water control. The reduotion in gingivitis scores observed with Listerine
Antiseptic was 27.7% oompared to the vehicle and 28.2% compared to the
water control.

It is firmly ●stablished that den-

tal plaque is the main etiological
apt of irtilammatov periodon-
tal disease.’-’ Consequently, pre-
vention of dental plaque accu-
mulation has beers shown to
comelate with control of disease
progression.”

Patients conrnbute to plaque
removal by performing various
d eansing procedures. While a largr
variety of techniques and aids are
available, and organized dental

Jko?lttheotdHaJ*~@Jm,
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*

are has stressed preventive mea-
sures in the control of pcsiodontal
disease, these disorders remain
widesprmd~ The prevalence of
these disorders may be rracecf in
part 10 a lack of consistently
applied orBl hygiene measures.
This Iack of consistency, in turn,
may relate to difficulty in modify-
ing human behavicx.&7

As a result, interest has turned
to cost-effective, patient<ompliant
otd hygiene measures. In this mte-
gory, mot.mhnnses with antimicro-
bial activity have been widely
investigated as a pxsil.de aid in
plaque control. Chlorhexidine, in
particular, has been shown to
significantly reduce plaque and
gingivitis%J but is not cwndy
available for patient use in the
United States. Previous short-term
chnkal studies have shown the effi-

cacy of Listenne Antiseptic in in-
hibiting plaque and gingivitis. ‘*”
These studies, ranging in length
from 7 to 60 days, have indicated
that this over-the-counter mouth-
rirtse is effective in reducing plaque
accumulation and gin&itis devel-
opment when used in conjunction
with, or in the absence of, normal
oral hygiene procedures. The pur-
pose of his study was to cvaluate
tie effect of Listerine Antiseptic on
existing dental plaque and gingi-
vitis over the course of a 6-monti
trial.

Matarfals and Methods

Approximately 200 individuals
were screened for enuy into [he
study. The screening exam con-
sisted of evaluation of teeth #3, 9,
12, 19,25, and 28 for gingivitis and

016S-96!)3/SS/ llW/0012/$Oi.05 @J. B. @IplIKOtl bPW
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plaque b? [he indices described
below. One hundred and forty-five
systemically healthy male and
female smdencs or emplovees of
Fairleigh Dickinson University sa~-
isfied [he cn [ens and were entered
in the study, Subjects ranged in age
from 18 co 54 years.

Criteria for entry included a
minimum of 20 natuml, storable
teeth, and the absence of large
carious lesions. Orthodonticaily
banded, fully crowned, abutment
and third molar teeth were ex-
cluded. Subjects receiving medica-
tions that could affect the ord soft
tissues (i.e., systemic antibiotics or
anti-inflammatory drugs) were not
included. The use of oral contra-
ceptives was permitted throughout
the course of the study its use was
noted but did not constitute exclu-
sion. A total of five subjects were
receiving these drugs.

B&line examimtion consisted
of an ,otzd examination to deter-
mine the presence of oral soft or

‘hard tissue pathology. A minimum
gingival score of 2.0 using a non-
inwtsive modification of the Lee.
Silness Index” was required. The
labial and lingual gingival marg-
ins and interdental papillae of all
scomble teeth were evaiuated as
follows

O—nomnal (absence of inflamtna-
tion)

l—mild inflammation (e.g. slight
changes in color) of any portion
of the marginal gingival unit

2—mild inflammation (but no
edema) of the entire gingival
unit

3—moderate inflammation, (mod-
erate glazing, redness, edema
ancVor hypertrophy)

4—severe inflammation (marked
redness and edema/ hyper-
trophy, spontaneous bleeding,
or ulcem.ion).

A minimum plaque score of 1.8
using the Turesky modification of
the Quigley-Hein Index” wzs

required. This index emphasizes
plaque at the gingival one-[bird of
[he tooth surface. .Assessment of
plaque was made by s~ining the
teeth with FD + C Rsd #3 dye. Each
tooth surface was divided into
mesial, central, and distal thirds.
The criteria for scoring were as
follows:

O-no plaque
1—sepamte flecks or a discontinu-

ous band of plaque at the
gingival margin

2-thin (up to 1 mm) continuous
band of plaque at the gingival
margin

3-band of plaque wider than 1
mm but coveting less than 1/3
of @ gingival third of the
moth surface

4—plaque covering more than 1/3,
but less than 2/3 of the gingival
third of the tooth surface

5-plaque covering 2/3 or more of
the gingival third of the toqth
surface.

All storable teeth were evaiuated
and the avexage score for each
subject was then calculated. Ex-
trinsic tooth stain was measured
using a modification of the Lobene
Index.’7 The 12 anterior teeth were
scored. Area and intensity of stain
were evaluated on a 3-mm wide,
crescent-shaped band of tooth
structure adjacent to the gingiwd
margin. The area on each surface
was noted as follows

O-no stain
l—stain over 1/3 the gingival

region
2—stain over 1/3 to 2/3 the gingi-

vaI region
3-stain over more than 2/3 the

gingival region.

The intensity of the stain on each
surface was noted as follows

O-no stain
l-light stain (tan)
2—moderate stain (brown)
3—heavy stain (dark brown).

The area and intensity scores were

Cttnkd PrwonUvo Donthtry ● Vol. 5, No. 6 Novembsr-Dacamber1983

multiplied for a single moth score:
single tooth scores were added for
[he toral score.

Having met minimal criteria,
participants were tandomly as-

signed to one of three groups:
Listerine Antiseptic, vehicle con-
trol (which consisted of the 26.9%
hydroalcoholic vehicle containing
all ingredients in Listerine except
its essential oils), or water control.
Subjects. participated in twice-daily
supervised rinsing on Monday
through Friday, once in the roo-
mingand once in the afternoon, with
a minimum of 2 hours between
rinse piods. Each participant
rinsed with 20 ml -of his or her
assigned product for 30 seconds.
No eating or drinkjng was perrnit-
!ed for 15 minutes after eaqh rinse
of mouthwash. Coded, 3-ounce
bottles and graduated plastic cups
were distributed for the twice daily
unsupervised rinses on weekends;
coded 16-ounce bottles were dis-
rnbuted for holidays and recesses.
Subjects were required to maintain
a diary of unsupmised rinse use.

Lactona M39 soft bristle tooth-
brushes (Lactona Corp., Hatfield,
PA) and a nonfluoridated, low-
abrasive toothpaste were periodi-
cally distributed for unsupemised
use. Subjects were instructed to
follow their usual oral hygiene
regimen, and use, of dental floss
was permitted to remove trapped
food. Subjects were requested not
to use commercial mouthrinses,
oral irrigators, and other oral
hygiene devices. No toothbrushing
or rinsing was permitted on the
mornings of each examination
(screening, baseline, 1 month, 3
months, and 6 months). Upon
completion of the 6-month clinical-
trial, subjects were offered a com-
plete scaling and prophylaxis. Re-
storative dental senrices were per-
mitted during the course of the
study.

The study was conducted double-
blind. All intraoral exzrninations
were done by one investigator.
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1-1. Oemowphic VerWM of the R9 PertkiPants Who COnr@8tOdttto&month
Trial

,{’”
Vshicle Water

Uetertne Group Control Group Control Group

Number % Number % Number %

sex
Men 26 62 26 57. 30

17 3s 20, u 13 :
z= 13 1s 21
NOwrnokara ; 87 d 65 : 79
Age (yam]

Avarage 26.1 27.9 24.7
Standard error 1.0 1.5

19-60 16-64 IL -

TAUS Z Ad/u$ted Mean Plaque Index Scores (i SEM) at 1, & end 6 Months After
Inltiattoh of the Cllnical Trial

Gmuo lMonth 3 Monttt$ 6 Monttra

Uatwine Antieept.ic “ 2212* 0.059 1.90s* Omo 1.929* 0.062
Vahk/o conlrol 2.572 ~ 0.M9 2.s1 k 0.060 2.43620.065
water control 2.651 * 0.061 2.46a t 0.061 2.460 * 0.066

Ustarlne AntiaaPtic (PC 0.001) at 1, ~ am 6 mmuw VefaLUveWClo and watercontrols.

Approtil for this study was re-
aivcd f~m the Institutional Re-
view Board informed consent of
411 subjects was obtaitsed. Statisti-
cal interpretation was by analysis
of covariance. Data for plaque and

gingivi~ were adjusted for differ.
ences - in basdine means. This
adjuatmem was not done for stain.

Roauita

Of the 145 subjects who entered
dse study, 48 were assigned to the

. Listerine ASStiseptic (LA) group, 48
were assigned to the vehicle (V)
control group, and 49 were assigned
to the water (W) control group.
One hundred and twenty-nine
of the partiapanrs completed the 6-
month ciinical trial. Of these 129
Partiapatws, 45 were in tie U
group, 43 in the Vgroup, and 41 in
the W group. Fourteen subjects
were discontinued due m a failure
to participate or inability to attend
twice-daily supervised rinses; two
subjects were unable to complete
the study due [o illness. Table 1

14

provides the demographic chazac-
tcristics of the participants who
completed the study.

As compared to the control
groups, the LA group displayed
significant dccmases in plaque and
gingivitis scorn at 1, 3, and 6
months. Adjusted mean plaque
and gingivitis scores over the
course of the trial are provided in
Tables 2 and 3. When converted co
percentage hductions, the reduc-
tions in dental plaque scores
observed with IA as compared to V
were 14.0%.20.2%, and 20.8% at 1,3,
and 6 months, respectively. LA also
reduced gingivitis scores by 5.4%,
18.8%, and 27.7% at 1-, 3-, and
6-tnonth intervals when compared
to the V control. Slightly gmmer
reductions were noted for the LA
group when compared to the W
group. For plaque. the reductions
were 16.5%,23.2%, and22.2% at 1,3,
and 6 months. respectively. Over
the course of this trial, the reduc-
tions in gingivitis seen with LA
compared to W were 10.2%, 21.0%,
and 28.2%. There were no signifi-

Ctlnk81Prevefme oentb~

ant differences between the V and
W concrol groups for plaque a[ anv
examination interval. For gingivi-
tis, the V group had signifi=ndy
less gingivitis than the W group
(p <0.002) at the l-month cxami-
mt.ion period, but his difference
was not detected at the 3- or
6-mortals intervals. No statistically

significant differences in stain
in&x scores were noted between
any of the groups at any of the
examination periods (Tabie 4).

Dlacuasfon

The mtdts obtained in this
clinical trial indiate that Listerine
Antiseptic was effective in reducing
existing plaque and gingivitis over
a 6-month period. The effective-
ness of this agent in ,reduang
plaque and gingivitis Md pre #i-
ously been demonstzawd in a num’
ber of short-term studies: ‘*” Ken-
nedy and Kravets’O demonstrated
that Listerine Antiseptic, when
used with normal oral hygiene
measures was effective in reduang
plaque accumulation over a 7-day
trial. A 50% reduction in dsy
plaque weight was obsemed in the
Listerine Antiseptic group as com-
pared to baseline. The reduction
obsesved in the group that rinsed
with 0.9% saline and maintained
normal ond hygiene procedures
was only 10%. Comer et al. 1] con-
ducted 7-day trials evaluating the
effect of Listerine Antiseptic on
developing plaque. Following pro.
phylaxis, subjects were allowed to
follow normal otal hygiene mea-
sures. Listerine Antiseptic was
observed to cause statistically sig-
nificant plaque reductions of from
~9%to 55% as compared to baseline.
Under the same protocol. the other
test rinses (0.9% saline, benzetho-
nium chloride, hexedine, and zinc
chloride) showed no statistically
significant plaque reduction. In a
3-week study employing 79 adults,
Menaker et al. ‘zevaluated Listerine
Antiseptic as an aid to normal
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.,/- mothbrushing in removal of dental
plaque. Using individuals who
were screened for a tendency to
form dental plaque, a double-blind
clinical trial was initiated after a
thorough dental prophylaxis. Par-
ticipants rinsed with Listerine
Antisepuc twice daily over the
course of the trial. At the comple-
tion of dre trial, the group that
used the Listerine Antiseptic dis-
played a statistically significant
43% reduction in accumulation of
plaque as compard to the group
that used toothbrushing and a
control mouthrinse.

In a study designed to test the
effectiveness of Listenne Antiseptic
in the absence of normal oxai
hygiene measures, Lusk et all’
evaluated ghrgivitis and plaque
accumulation in a group of 13
periodontists over 12day periods.
Rinsing three times per day for 1
minute with Listerine Antiseptic
reduced gingivitis by 79%(p <0.01 )
w compared to a water rinse.
Rinsing three times per &y for 5
seconds. Listenne Antiseptic re-
duced gingivitis 31% (not statisti-
cally significant) as compared to a
waiter rinse. Statistically significant
reduction in plaque surface area
and new plaque accumulation as
measured by wet weight were also
observed when Listenne Antiseptic
was used three times per day for
1 minute and three times per day
for 5 seconds. Fomell, Sundin, and
Lindhe’4 also evaluated the effect
of Listerine Antiseptic on plaque
accumulation and gingivitis in the
absence of normal oral hygiene
measures. This investigation used
a crossover study design in which
participants received repeated pro-
phylaxes and followed oral hygiene
measures to improve gingival
heahh. All oral hygiene measures
then ceased, and rinsing began.
Over a 2-week evaluation, partici-
pants using Listerine Antiseptic
three times per day for 60 seconds
displayed 53% less plaque surface
area accumulation, 93% less plaque

TAUS3. Adjusted Mean Gingival index Scortw (k SEM) at 1, 3, and 6 Months After
Initiation of Me C/inica/ Tria/

Group 1 Month 3 Months 8 Months

Listerme Antiseptic 2.082 * 0.027 1.575t 0.034 1.1972 o.03a
Vehicle control 220020.026 1.939 * 0.033 1.055t 0.039
Water control 2.317 t 0.027 1.93320.034 1Ma t 0.040

Liatenne Antiaeptlc (p< 0.C02) at 1 month versus vehicle ●nd water controls.
Listerine Antiseptic (p< 0.001) at 3 and 6 months vwxus vehicle ●nd water 00ntrOIS.
Vehicle control (p <0.002) at 1 month wraue water Control.

TAeLS 4. Meen Stain Index Scores (* SEM) 8! Baaeiine end 1,3 end 6 Months After
Initiation of the Clinicai Triai

Group &8aline 1 Month 3 Monthe 6 Months

Usterine Antiseptic 0.46= 0.056 0.36 * 0.061 0.46* 0.093 0.s3* 0.076
Vehicle control 0.50 * O.on 0.41 * 0.069 O.u * O.om “ ().W * 0. IQ7

Water control Q.~ ~ Q.Q74 0.= i 0.055 0.37 * 0.072 0.55 * 0.073

No etattetlcatty aignitkant dltterences betwaan groups wee detected.

wet weight accumulation, and 47%
lower gingivitis scores than the
group using the water rinse control.

In the present study, participants
were selected for existing plaque
and gingivitis, and then randomly
assigned to either treatment (Liste-
nne Antiseptic) or one of two con-
trol (hydroalcoholic vehicle, water)
groups. When used in conjunction
with the participants’ normal oral
hygiene pro&ch.tres, Listerine Anti-
septic produced a clinically sta-
tistically significant reduction
in accumulated dental plaque
(p <0.001) and existing gingivitis
(p <0.001) over a 6-month period
At 6 months, existing plaque scores
were reduced in the Listexine Anti-
septic group by 28.6% from base-
line, 20.8% compared to the vehicle
control scores, and 22.2% compared
to the water control scores. Gingi-
vitis reductions observed in the

Listenne antiseptic group at 6
months were 55.7% as compared to
baseline, and 28% compared to
either the vehicle or water controls.
These results were achieved in a
population of den rail y conscious
individuals. As a result, with par-
ticipation in a monitored 6-month
study, an improvement in the otal

CtJnkaS Prewnttv.Oorsttetryc Vol.5, No. 6 November-December 1983

heah.h of the totaI population
would be expected. This expected
reduction was observed.

The greatest reductions in clini-
cal parameters of gingival disease
were obsesved with the treatment
group. While the &ta is nonpaxa-
metric, the observed reduction in
gingivitis scores was even more
pronounced than the reduction in
plaque scores. In their report on .
the effect of Listerine Antiseptic on
&veloping piaque and gingivitis,
Fomell, Sundin, and LintUse]’ ob-
served that the trdatrnent group
displayed signifimrtly less devel-
opment of gingivitis than the water
control. They noted, however, that
the gingivitis that developed in
their control group was mild, and
they suggested that a greater effect
of Listenne Antiseptic would be
observed in a population with a
gx~ter tendency to develop gingi-
vitis. By beginning our clinical
trial WM a population that did not
receive any treatment to reduce
existing gingival inflammation,
we confirmed the suggestions of
Fomell, Sundin, and Lindhe’4 re-
garding the ability of Listerine
Antiseptic LOmodify the develop-
ment of gingival inflammation.

. 00-000bb3
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An in vitro study of the supra-
gingival 6-month plaque collected
from the parien~ in this study was
conducted by Fine and Mandell.‘S
They analyzed the wet plaque

collected from buccal and lingual
surfaces of the available first molars
from the subjects. Analysis was for
total plaque weight. total protein.
LimuJus Iysate activity as a mea-
sure of gmm negative organism
activicy, and fluorescent antibody
as a mcasum of gram-positive
organism activity. Their results
detected no differences in Limulus
lysate or fluorescent antibody activ-
icy. This suggeased chat she pescen[-
agcs of gram-negative and gram-
posif.ive organisms in the plaque
were the same regardless of control
or fzeatnzem regimen, and shat use
of Listerine did not upset the
balance of the norrnaJ flora. And-
ysis of prorein per unit weigh[,
however, detected a deuease in
protein content in the plaque har-
vested from the Listerine Antiseptic
group. This sugge5ted a decrease in

I the overall numbersof microorgars-
issm within the plaque sztasrix of
this group. Therefore, one can sug-
gest that *e mechanism of action
of Listerine Antiseptic is a nonspe-
cific reduczion in the total number
of microcsrganisms per plaque vol-
ume, with a resulting decrease in
pashogenicity of the plaque chal-

lenge and a decrease in clinically
detectable glngivi[is.

This clinical criai suggests that
Listerine Antiseptic, when used
twice daily for 30 seconds, is
effective in controlling plaque
accumtdatiori and gingivitis in a
population that did not receive a
prophylaxis. This report supports
previous snsdies regarding the effi-
cacy of this agent. Consideration of
the clinical data, as well as the
over-the-counter availability of
Listerine Antiseptic, suggests chat
it should be considered as an aid to
standard oral hygiene procedures
for concrol of dental plaque and
gingivitis.
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EfficacyofListerineantisepticin inhibiting
the developmentofpiaqueand gingivitis

J.M. GOEDOM L B. &MKS.AND M. C. &man

Fairfei$I Dickimoa Umwmty, .Schod of Deausu-y. ~ New Jmey. USA

A6SUWS.A 9-nsoatbdoubfe-biitd coatroffui cfimcaf study waa COadwrd oa adult subpu uamg
ab~aa~mwiodamml, orawwarwatmitaordartodemae dwdacyof
tha aa~~ mmuhtua m Iafubmas & tiopraeat of plaqu and -vIas Foilowmg ~g
eumamom formutmui aauylevakof piaqwand @a@vluau au@aralecemad acompkte
~ SubatS tbm caauauni thar usuaioraf hypenebatats fors keek no~ 8 pmcd
aad wcm aaauaad for wft ussua●boonaa.uuBsand buciiaa muwmnuw of plaq~ gxqpww acd
[09th Sram. 2 addmoud Pro@yiaaa m thaa ~ormcd. folti by ● saond baseu~ gmglti
~a zero pmq= was ~d bv rub&r cup pokafung and t- day nnsmg was
~softQ@aqe@a~maada~ toathataIa ~emluuedakl.3.6aaa 9
Iaaat&aofrmala gwlthtba mmiolaiy aaslgad mmuhaau

R=sufssdEmmmed shas Lutenaaaatnepoc Slgsukmtdy mdla=dtba dcAopmm of plaqlaE at
1.3.6 d9mm***ti~t of~@nmat9mm& ~@m~mlu~~mi

Dwhgthepast 25~ithasbaome.gerrar-

Slly-t!sat desttalplaqueis the main
etioio@caiagentof moatfotmsof @xhsaf
G Considembleastphasisby (he dentaf
pmfessioa has been plad on the pmvenaon
of the ariy farm of thesedisassa whichis

tsauaUy gin@vitis. and on the prevcnsion of its
pmgrumn to the more dcnrucuve forms of
pesiodorttitis Approaches to theprevention of

@sf@is have *rered upon m~ng the

public’s awarenas of tie need for rruunrauttttg

adequste leveisof omlhygicne andreseamh
dirsmda tevaiuatingmechmid and chatti-
csl meshods of raiuang and iabibiting pique
~tdation. Unfonttnatdy, the Widqmeati
. .
~ of gingivids indicates that Catment
methods of @ucasingand tnotivasiog padents

topmcticedkxivelev elsofordhyg ienelsave
tsotbeen overiyswx3aful ona~~ ba-
sis. The use of safe efktk and”cmmmient

axttimiuobid agenu ofh one approach to

signifiantty rcdusing the worfd-wide inci~

of *odontal disam.

~antucptic has beenshownto bean
effectiveanciplaqueagenL Previous short-mrtn
ciinicsi studia ranging in duration from 7 to
@&P have shown that it retards the aaumu-
lauon of dental pfaqueand ~ the sever-

ity of gin@wis when used at.her as a sup
piement to or in the absence of norntd oraf
hygiate prcedures (Keatt@J & Km’wts 1970.
Gomeretal. 1972Luske[al. 1974.Fotneilet
al. 1975.MenakeresaL 1979).A lortge?terns
CW study by &Mswr et d. (1983) has
shown that this agent signtiicamfy reduced
existing pkaqueacrttmulations and scvensy of

existing gingivitis in a 6-month experimental
~od. Unlike thts previous 6-month sIudy,
the present study invesugata the abihty oi the

u@c@c mouthrinse to inhibit the Jmeiop.

00-000b88
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fstCtStOf @lqUC and ~ngSVtUS 1SSglnf@IS-

pmtsc subjects after tnuiuple prophykxcs were
pcti-onncd to maxumze nuttai pngsvai hulth.

Ma-al ●nd Momda

144 medically healthy subjects consisting

mOStiyOfdCSttdSmtktst.1and Sti Of Fairksgh

Dickinson Univcmity Dcrtta.i .khooi. mngsng
in a~ from 1S-S4 ~ were aswrcc(usto the

study. Criteria for ctstty were a mioimssm of
20 sound nasural ~ a gmgiviris scmm of

22.0 USitsg8 noo-invaawc modifbtion of the
Ladiikt= Index (Lot& Silncss 1963). and a

pksqua ssxm of z i.8 using the Turuky mo-
Mcatioa [Tttzcsky et al. 1970) of the Quiglw
Heirs Inda (Qu@q & Heirs 1962). Grosdv
carsotts.fuily crowned or rcstord or onho.
dotsticaliy bondad teeth were cxduded.. Sub-

j-- with dutt’ucttvc pcnodontai dksw or

hose on antibiotic or anti-intlasmnatory drugs

wcsc excluded from the study.

Upon att~ng the study, ail subjscts were

givass a prophykxia (scaling and nsbkr cup

polishing) to rsmsove ailp4u12-us and
cxsiinxictootissrain.Sub- then followed

their sssuai oral hygiene habira for a >wcck

paiod. 0ss the 22nd day following prophy-
laxis ail subjectshad baselineI cxammaaons

of their soft tiss~ plaq~ gingivitis and ex-

trinsic tooth stain, 2 additional prophylaxes
wcte pcrformad on each subject 4 to 7 days

apart to minsmize cxmsmg gingivitis psior to

[he inioauon of rinsing. A second gingivitis

cxamtnatson(baseline 2) was pcrforrnxd 3 to 4

days following these additional prophyla.xsa.

A rubber cup polishing was then pcrfomtcd

~Or to Sk tint b to mutabliah ~ro
masssremanta for plaq~ aa confirmed by

- crythroasnc disclosing soluuots. and for ex.

tsitssic tooth stain. .

Subjects were assigned by a nusdom code to

one of 3 grotspx Listcsina antisepic. a vehicle
control which was identical to the active rinse
IUS the tscuveingredients of”ctsdyptoi. thy-

rnoL methyl saJicylaseand menthol. or a stcnle
colonxi waur control.

Subjects began a twymen of nn.wng with 20

ml of the as.xgncd product for 30 s. rwa

daily. statlq the day~ollowmgrttcbasehrte2
esamtrtauon and rubber cup pohshtng. For tie

first 6 months. the mtsmg was supcmsscdbv a

hygicnsston wcekdaw cxapt for hoiidays and
- The appropriate productswe= sup-
pliedfor wcckusd and holiday usc and the
subjccrs were requtred to mamtain a record

of tttaa WllpmWd rinsings. Rinsings were

unsupcmisod during the final 3-month cxpcr-
imcntal pctiod.. During this study. subjects fol-
lowed thar usual routine orai hygiene habits

but weseinawucwd to *tin from wsing other

mouthmtscs and to advtsc the !imsugator oi
the use oi any mcdicsuons. Orai conuaapuve

use did not consunstc an cxckssion horn the
study. All subjccu wcsz pcnodical!y gwcn a

non-tisctapcsum low abrasive dcnafncc and

soft nyion toothbrush.
Subjcas were exammcd at a ~ng

examination for entryinto the study. baseline

1. basdine2(gistgivitisoniy). astdat 1.3.6. and
9 months following the initiation of rinsing.

Subjectswem inamtuxd to rckain from bnssh-
ing or tinatng 0ss the mornmgs of cxansmation

days so thatmote reproducible plaque scores
could be obtained.

Gingivitis was scored using a modification
of the Loc-Silnes Index (be & Siinus 1963).

The buccai and iinguai gtngtvai margms ana
intesdcntal papillae of all acceptable tce~ were

Scored a follows

o

1

2

3

4

norrmd (absence of inflanunation)
mild infkmsatton (e.g.. slight changes m
coior) of any pinion of the rnargsnai gin-

gival Lustc
mild inflamrnatson (but no cdctssa)of the
ctttim gingival unit

moderate intlanmtation (moderate giaxing,
redness.uictna and/or hypcnrophy)

scvcrc infktwnauon (marked redness and

00-000b8q
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cdasssuhyperxophy, spontaneous blcedmg
or ui-sots)

Plaquewas scoredususg the Turmicymo-
dification(Turcsky etd. 1970) of the Quigky-
Hein Index (Quiglcy & Hcin 1962} wh]ch em-

phasszcd plaque accumuiauons m appmxt-

maaon cothe gsngtvaintargsts.Btsaalandlin-

gual Surfacel were ScOmdusing Cr@asiae

disdoaing solutton as foUowx

o no plaque
I separate flecks or a discaatiauotu band of

pfaqtte at the giagivaf margttt

2 thin (up to 1 mm) contiguous band of

p&qtteat the gittgival margin

3 baadofpfaqua wsdcrshanlmmbts(caver-
ing ksa than * of the tooth sti-

4 plaquecovering mom than j but lesschats

j of the tooth surfaca

5 piaqua Coverissg* 0; mom of thetoothsur-
face
Gtriadc tooth stai.oottthelabiaisurfaca

of thei2atttertor tcatbwaascorad byamo-

difiudm of the Lobcsaa iadax {Lobcze 1968)

dasdsed by LamareretaL(19s31. llleorder
of Uch exmiuioa waa,softiias= stainiti-
dc& gissgividaindez atsdpiasfusirsda. Fol-
lowingthe 9-tttonth~oa wet p@tte
washamestadmpragiagivaflyfrom the btttxd

aad@ttaIsurfaasof20tcet!Lwesghedatsd
froamt for biocheaticd assaiyaisFine et al.

1985).
The study was conductad tloubbbiitsd and

au Scotlstgwas pcri-olmed by Ona examiner.

The aasdy was designed to provtde a mitsimaI

~ of 0.8 for deteaing a dinidy import-

antdi.&esutaat the 0.0S pmbabdity kvei. Av-

~itufim orscoms wercdetenasstad for

cacitsattjam attdtheaaavengea wcrcastalyzed
by assaim of co- [ss the aaal~
plaqueandgiagividaacornwereadjustd for

diffarats=a itshaadiae~ The 3 ttuttstetst
grorspawemwdlbdamdw irisrespecttoagc

and sax and ao stntifiatioo was required for
ihese or other p@atioa variabicx ~te

analy= were pctfonnsd for the group of 127
volunrecrs who completed 6 months of chc

srudy sad for the subpx group of 85 volun-
teerswho compktcd the cssarc9-montJsstudy

pcnod. “

R-

of the M4subjecU= cp’tcda fters Cre=talh

136 sabjemstemamed in the study after the 3-

wcck oondizaxion period. 127 su@em com-
pfcscd6 moaths of the studx 44 in the expr-
insentalgroup. 38 in the vehsdectmtroi group.

and 45 in the wawr tmntral group. 85 subjests

continued in the ssudy for aa additional 3
months of unaupewiaed titssinpgx27 in UseU-

~d ~$$p. 28 in the vchide conmi
group ant 30 in the water control group. Most

of tha subjectswho did aot @aructpatefor the

additio’aaf 3 months of the study were dentaI

StUdeOtSwho bad tCUSttty~tsattd and were

not available for the %nottth exansination.

Themmapiaque itsdascoms fortftc 127
subjectswho cotapiered6 mottshsaad for 85
subjecrslvhocOmpked 9nsotttba are given
in T*fu I and 2 ~y. AnaA* “of

~tsaiag tbabaselina IsctmJ aa the
cwasiau were pesfotnted at cads post-sreat-
meat time. Using the 127 subjecrswho com-

plaad 6 monk the difierettcu between the
cxmtal group and the control groups
were sigai6attt at 1.3, and 6 months. Whcrt
converted to ‘Y” redaction of derttai plaque

scam adjusted for pse-treatment diffenmus.

the expmtmesstal group showed a 12.1%.

18.39’.,and 18.0% reductionas compared[o
the water control al 1.3. and 6 month% rc-
specaveiy. When compascd with its vehicle
matrd. it showed an &1, 16.0. and 14.9°4
rcducdoa in pfaqttc at [. 3. and 6 months.

fupecti~y. No Sigttiksm difference were
found between the water and vehicleconmal

_ at any time *Od.
Using the 85 subjexa that completed 9

months. the differencesin plaque index scores

00-000b40
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TA& f. ?duo plaque rurrcs (or expcnrncntal whxic aod water amtroh for 127 subpxs who ~
&moothr

Miule?t Pioqau-Scom &r Vcmuhr-, Vehikei- und Wa.rcP &mmo@?uppar. MA 6 Moaoun bet 127 Pm&mdfR

Scorn movmrs w la piaqnt che 127 suwts awn! PCWICIJWa I’ctti ~ itr 6 mau ~. V-
WIWI id rrrmrrr.c.qwrmentai. frmom UIhrwIl I ‘r.rctotcnr I vehicle ~ 4 I iwi I waw I

Group Bxschne I I month J momhs 6 months

Cxpmwncrrrai 2.06to.05’ [.77 *0.05 1.76*0.06 1.84*0.06
Wata 2.W*0.06 203*0.06 218*0.07 Z.27~0.07

2,13*0.05 1.97*0.06 215*0.08 2.22fo.07

“staod8rdCCmrofK&ma10.
An81ysIsofcowrmamusrog~rn lscoru8stheconn8ta shond cMTaauxs bmwecrrsdjustui so-
ofcxpmwrruA andwwercottrsoisrgrti&aotat rhepc O.Ollcvd ul.3. and6monthzddTcrmca between
expcrrtncmaiaod vchrde corruui were srgmhcxm at 1 month at tire pxO.OS level d u 3 aod 6 moarbx at
thcp<O.01 Icvd.

‘ Stmdwdmmm & Mitmhwres.
Die Amine & CmV~. iret&r b Scares & AurramrzmfamduTu i ah Cdhriat fmlihv Imdrn;md.
Agu. &u de Uat CrsCht& msdrrrdtnpmttrarscamdrr Expmnm— d waslmKalroiiqmppen Srch
LI#ekm Si~ w ~<0.01 (mrch 1.3 & 6 Mwratent kfandm: dk Unwsckidr .wudren der
VtmUILP una &r Ve/IiM-KCXI&(qrupp tittrn nacir I M- em .$ignyfkau ran p< 0.0S twctcnt &
6efan&rrsrck mcir~ wrd6 Manarenar# &m *~iWtlW vmP<O.01.

.’
“ Ekrtw-tvpt de 10 nravmMm.

L.hrmiystde ~ mdirat 10 co~m 4s Scartt & i’eia?rwairawiti i Irrellau en e9Arrd entre
ks xam qmrrks ok graupe mpwwnrai d h groupt mnoar MS- {“mm&s dijhrcrs “xagn@cauma m
al-de p<o.ol a 1.1 et6 M: its dt@muws tnut ie grampt●xphmeruoi et it xnrupt Ienrorn wI-It
l’cxcrpmr traurrrsigrr@carntsawrarvtwmdtp <O.03 a I mauet P<O.01 d 3 et 6 mau.

Tb6k 2. Mao p@n saxw for apcrmrar@Avchrdaad u8rxrcwusob for 85 s- who wrrtpiatcd.9

“MinIem Pkqmkurs h vtrlrtcb. VA&d-d W%WM -amfPP- lrtd9hianattrr hsras~

-trwwm&k~ti45wu ayaar~tup al’iW~ks9mau: ~sut-k
~: •~ td. t~ tad i’acrprtruauI“-

Bad&l I roaorb 3 months 6 mootbs 9 months

=k=’O=@ 1.99=0.07 1.68*0.06 1.6s*o.07 1.75+0.09 I.93*0.08
- 213*0.07 2.07*0.08 222*0.W 2.38*0.09 2.49+0.07
Whkfa 2.20*0.06 203*0.08 ~a *0.09 2.2620.08 2.36*0.08
.WodaSoarruroftbeman
ArralyYJSof ~ usrrrgbmciirtc 1 SCO- u tha covarutc shti differences &W=l’1 adpcd Korcs
of apcsnrmuiand-cmttsoi sgniliam at the p<O.01 kvd at[.3.6.and 9 months: diK~ between
~al and ~ control were sgrutiant atImonth ●t rha p<O.OS level and at 3,’6. And9 months
at W p<o.ol n
●S~ a WmiwTus.
fMAmaiyse&cwVhtiimr.t W&Tdt&orts&rA~I~ i ah co- Vi?ralPvdhil Vadm sad
=@& Au die untmbmd ~ & ~lLwttu Scares&r ~r- utrd WmreFKmIraiiWXPperr wch
O#m s“W@==—— - PKO-01 (d i. J. 6 wrd 9 Mamterr} kfimden: he Untersckre& 3ViSCiUtf
(k? versrKb & du V&&eAKawaU~ hasten& t Marw ●uw S@rrI~U ron p< 0.03 ermcht und
lqf-srsh Mch3.6md9 M~iqfdfnr Niw ranp<O.01. .

‘ -yptkbnrayerw.
Lkdpedea r?tmmmmwiiraw 10 Camltm da scores& re~ kuiint I Irwtaii ar &* trrtrr
ksscamq ksru&grakrpre xpmmtrr d ●t L& w t- utiiwti“COMA d@rerrcrs swwfbmts ou
ninmr&p<O.Ol al.3,6tt9mou: b@rtrrsr ant it v ●xpirarwwaitt ie ,rraupc temaor utdi.ranf
l“txcipmu rtou srga@eaiw m mm & p<O.OS k imau tl p<O.ol d 3.6 tt 9 mou. ”

.

. .. . . . . .



w

EFFTCACY OF LISTERINE ANTISEPTIC 701

I

I

I

.

.

.UuI&TC GuqmM-.$corcs & Vinuch., Vthti d WaznP hkm@niP$rn, ~ 6 MoauIen k 127 P-

&wrJ nw~ & b ~mgnwe cks !27 SIJW ISVMII$wrm$d a i%d pcnmw h 6 prcnwen Mou: &s
W- k gmu#: txpulmrnla(, ICm Ill/h&w l’eXSlpKnl w i ‘m

Group Badmel fla@zle2 I month 1 monti 6 momhs

- X 1.60*0.04”1.39*0.05 1.54*0.04 1.27●0.05 1.31*0.07
W8&r 1.60*0.03 [.38 *o.@ I .55 *0.04 [.38 ~0.05 . 1.46*0.06
- 1.59*0.05 I .33 *0.05 [ .49 *0.05 1.2s *0.05 !.37*0.07

~ chaexperimental group and the am-

~llPsWS= TCS@if=ISta S1 .3.6. and9
months. when axwened to % rdbns of
tb~ pkpta 5C0~ adjusted for prc-trca[.
mant difr~ tha experimental group
~ a 15.S. 20.9.23.7. and 19.5’?4t+txtion

aacssmpmd totltewatermntmlat 1.3,6.
assd9tssonth& tcspcssvaiy. whelsclJmp85’acj .

to vdsicle conmL the cxaral ~

_ a I I .7.21 .6.18.6. and 13.8’?4teduc!ion
in plaqu at 1,3,6. and 9 mon~ -My.

No significant diKerenaY m found between
tbe water and vclside control groups at any
*

The ~ KXU for gingivitis for the 127
subjsm who completed 6 months and 85 sub

jests who compiesed9 months are presented
in Tab”ka3 and 4. ~veiy. Following an

ittitiai prophylaxis on the 127 sub- who
mntpktal the 6 monck all three groups had
i man modikd gingival index mm of 1.60.

Aftu additional prophylaxa their gingival in- .
&wasruItito abasciirte 2adjM@mean

.
7.9% and 10.4% compared to water contsol

at 1.3. and6 montim tqxctsveiy. Compad
to the wdsida mtttrd gmgwitts scores were
miti - 1.6%. -0.5+. and 6.S%. at 1.3.

and 6 month& ~vcly. No significant dif-
fcmIm wet8 found between the ~t

_* anY time petiod. and mean gitsgivitis

smm-sdli atornearbaxiine 2scoru
Follov@?Jan initial Prophylaxis Ottonly the

85 subjects that rmnpieted 9 monk dl 3

s?OUWhad a modifiedgingivalindca score of

1.60. After additional prophylaxes. their @n@-

vitis idea was reduced to a basciine2 adjusted

mean of 1.39.After 9 months of nrtsmt&only “
the e.xpemnctttd group showui a signtficatx
damsse in gitsgivias scores (mean of 1.13)
compasadto basdine2scores.Boththevehick
control and water cotmrd. with means of 1.43
and 1.S2 at 9 months. resp&ttvelv. now de-

monstrated a trend towards a return to basa-

Iina 1 Smru.
Whan convened to % reductions in gmgi-

vitia scores.adjusted for prc-tmacrnentdiffer-
of 1.36. When converted to ‘?4.A-on in cn= at baseline 2. the cxpenmentai mouthrin-

=~ =- adjua@ for pre-tseatment se rducd gingivitis scores by 5.1.9.0, 20.8.
di!Tk!lxxs atbesdine~theuxwi and 23.9% compared to the water control at
mouthrinaa n?dtacedgingivitis scoresby 0.9%. 1.3.6. and 9 months. rcspcmively.Compated

90-aoobq2
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Thbk 4. Mean gmgmus scams ior expamunul. vcbtcic and water controls for 85 SIIiquss wiro comptcd

9 months

MifIkc Ghww-SCon?S e ~ersucb. Veluk4 d Wa.uO-Kontrdlgnqpm nacit 9 hiOIUUCSS6CI 8S Pro-

Scom RVCUI & h gmgtwe ck 8S wieu OYLUIportmpi i i’hdtpmdau la9mou: vokun nuwaruk
grwp: cxpUoUrual.lenvu Wldismtl 1‘exclowirlOuI ‘eon

Group BUdlr@i kdillez I month

~@ [.s9 *0.04= 1.J9f0.07 1.51*0.04
Wua 1.a*o.04 I.42*0.OS [.61 *0.04
W 1.61●0.07 1.J6*0.06 [.50*0.06

- - 3~ 6 month 9 moaths

~“ 1.23*446 123 *0.O!P” I.13*o.oa-
1.37*0.06 I .57 *0.07 I.52*O.1O

* [2S*0.07 1.42~0.09 1.43*o. 10

9 Staodasd asrorofttkerskum
● m E. t group hsd tiedy Ies# pngivisis lban waccr consrd at 6 months (p< 0.05) ustrrg

badilm2ast&C01mnUG

‘w ~ gCOUpbad smdy k gm@vifis than water control and drkle control at 9 monrhs
(p<o.os)nausg ~zmfuas lhcmvmasa.

● S~ &s A4il18&rws.
9- Bei&r Wohih AutUmmmwmdq 2 d C* ~.wl Ic!qte ●s rich. 4ss du VpCarptppC bet

&r A’2mod& mmi 6 Mmwert ngqfikaw nwqcr h6@g GiwwIu hat Ip<O.OS) O(S d-’ wo$.w-

~.
,

W88~~#Jf~~,4 -~ 20& C*b’orittt zcWanch. tidie Vemu&=ppe &9
M~ SIUWW WMW h6@u G@iriIU hate (P< O.05) nls die WaLW-Kauro& madde Vehik8i-
~.

‘ GmupprlkklluvwmU.
- I#gnmpr Upimnmd am ~ tidr~vit8qwk~t~ Iud&vui’eoma6

m (p<o.os) *on~hcOtAasiOa & TAws & rtxansnbadiw 2.
-Ligmlpcapdmmud amun@aammwam#u& @rginmqmk~lemomndkaru i-met

&mlaNra lul&a#rexapUnt a9mai8 (p<o.o$). qlkmd OmcOmdimd 6aLvwmim— h~
& hxmtwn ~ 2.

to its _ coaxoL gingivitis scores were

ruiucad by 0.7, 3.214.1. and 221’?4”at L 3.

& aod 9 monrbs rcspcasvciy. The dificrcnccs
ba$wcas tie cxpcrsmcnsaland wata? control

group wmc ssassssicidlysignificant (p< 0.05) at
6 monttw ti~ between tie apenmen-

tal and both control groups were stansticaily

signihot @< 0.0S)at 9 mosssba.
No signifiam cxu%ssicsraining or soft tis-

Slsaticxxs m Obsarvcdin any of the groups.

Tha muits of thisstudyindicatachatLiatcsine

antsaapsscwas cffcs%vc in fcduang the ac-

cumulation of plaqueand the dcveiopmcnt of

gingivitis in a 9-moncb cxpcrssncatal pzsiod
following several prophylaxes. At 9 tItOnthS.

the expenmastd group showeda mean plaque

scora 3.00/- less than baseline I: m the water
control group there was a 163% imzcass in

piaquQ and in the vehidc contmi group a
7.3?4 incmax. Gingivi@ scores for the cxpcr-
imaotal group were 18.7% less at 9 monshs

thao at the badissc 2 cxammasion. as com-
pamdtoani~ in the gingivai index of
7.0’% for waser and 5.1% for vehicle controls.

Tlsa etTcctivcncssof this agent in reducing
piaqua accumulation and gingivitis SCO= has

bcessdocumented in several shore-mrmt dinicd

00- OOOb’q3
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studia and its a 6-month study by our group.
The lams%study by Larrwer et ai. (1983) dc-

monstrared that L&term was effecr.wc m rc.

duang exiszusg pktquc and gmgsvitis scores.
Subjects m that study showed a staussiraily

ugxufxant reauctson m plaque and gingsvsus
scores al 1.3. and 6 months for Llsunne versus
vebicia and water controls. However. that

popuAatiosLunlike the one that participated

intheprwatt Wlsdy,waStsot@ctt FepUsed
ptwphyiaxu prior to rinsing with the exper-

imastal or control ageacs.la thisstudy.p4uc
SmrasWemst-rlyrcduccdinthe axpcr.
imaalaigrottpatallexaamidontirrtaa mm-
- toshecontrol groupx howevsr. ‘% rc-
ddaawere lower ladsiastudy tbaaindsosc

H by IAIYss= et al. (19S31. The [aver
% mducsioaprobably reflecu the lower ini~

plaque amrrs in tbss xtttiy due to the tnuitipie

W@@== -* b d pamcipaota.
, UrdikatbeStssdyby Lamster et al. (1983),

ao sigtsiktst ~~ for gingivitis was ob=
ssswd ~ group in the 6rst 6 months.
Tlsiais probably duetothe iraprovarneasin

@t@’al beal$ls rrsuhiag fnstts 4 prW@tyiaxc$

initially, foliowad by contintsadoaof usualeni

_ At 6 saon~ the coauoi gro~ did
sbowatrusd towasdbigher gingjdscoms
tbaaatbasabe 2wbmusthe acriveagcnt

mm*- low giagivisiaSmm thaa after
the multiple prophylaaaa. Only at 9 moattw
howacr. did this group demottsttata a statiati-

cauysigaifsaat teduaion in the gislgiwslindax
comparai to coatmds. This dAav in danots-

stmtiag a gingivitis rcducuon is undoubtcdy

* to the Iowar initial gingival scams

@sieved by mtsltipla prophylaxes prior to nns-
iag in this study (adjusted mean 1.36). asc6m-

pad to *C prior study (adjusted mean >
20).

Tha present study also sug~ta that sinceit

may require 9 months to obscrw a signdicant
&crease in the dcvcioptnent of gingivitis in
patiaau with assinitial lower level of gingivitis
paoasts with minimai gingivitis and thosawho

arc recakd mom fnxpsctstiy than every 6
months may not cxpermce additional ~g-
nificaat rducuons us gmgsvsrisW@ cbe usc oi

Iis&rsne annscpuc desplcc Slglllksntly rc-
dud p@tX SCOSU. Funber ruearch 1S
needed to detmnu.ne wbmbcr a s[gn.dicantrr-

duaion us piaquc smsu wtthouc a conmtm-
!antkmase ingiogivltisSmm ateof Ctinicai

impomxssce

~

The aur.bom gratddly acknowledge Dr. Dan-

iel Ftne for his wtance m preparing the
manusalpt-

This studY was suppned by a sraac from
the W~Lantk Company. Mo,pts Plans.
NewJensy, USA.
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Chemotherapeuticinhibitionof
supragingivaldental~laqueand
gingivitisdevelopment

DePaoIa G, Overhoirer CD. Mei[ler TE Minds, GE and MMaus C. Chemothera-

peutic inh~ition of supragorgival &nmI plaque and gingivitis developmem. J Clin
Periodomol 1989:16: 311-31S

Abstract. A 6-month double-blind. controlled clinical study was tmttdueted on
107 heakhy adult subjects to detetie the efficacy of a mottthrirtse used as a
supplement to regular orai hygiene measures on supragingival dental plaque and

gingivitis. 1I 5 heakhy adult patients were reemited for the study. Following
scmetuttg ennurtations for ttuntrnai entry Ieveis of existing gingivitis and plaque
in pattents with a minimum of 20 sound nati teeth. extrin.stc tooth stare.
gingivitisandplaqueindexscoreswererecorded.Softtissueswereevahutted.All
subjects then recetved a compiete dentaJ prophylaxis. removing plaque. calculus
and extqns]c stain. Utilizing their norti oral hygmne. subjects began a regtmen
of rinsing with 20 ml of the randomly assign~ rinse. twice daily for 30 s for 6
months. 7 days after prophylaxis. gin@tti was again scored (baseline 2). Soft
tissue, gingivitis. plaque area and exmmic stain were evaluated again at 3 and

6 months. Results demonstrated that after 6 months, Iistetine produced a 34?4

inhibition O( both plaque and of gingivitis compared to a hydroaicohol controi
@<o.ool).

Louis G. DePaola. C. Daniel

Ovorhoh?on Timothy F. MeWw,
Glenn E. Mlnah mtd Carol Niehaus
Oerwnnama of Oral DlaIvQsra and
Microbiology.BalumoreCdlaqe CADental
S@Jery OentalSetrool,UnwerailVot
MarvIand m Saltimom. W W, Baltimore St.
SSalUrnom,MarytaM 21201.USA

,

Key wordx DIEUWXgingivitis:mouttirlna. lia-
leri~ clinical trial. -, .-. ... ,,

.. . . .. .

~ for PuMcatton20Juno lass-=’ .. .-

Gingivitis. which is prevalent in a large
proportion of the adult population
(Stamm 1986), can be considered an in.
fectious disease. Clinical signs of gin@-
vitis include increased gittgivai crevieui.
ar fluid flow. erythema. edema. bleed-
]ng, loss of normal gingtval contour
and/or suppling and. in advanced cases,
ulceration. Numerous ciinicd studies
have substatmated the role of microbial
plaque as the principal etiologic agent
in the development of gingivitis. When
inadqttateiy controlled. plaque mav
mature and extend subgingivallv, lead-
ing to the development of petiodontitis.
Progremon to petiodontitis eats be re-
tarded or halted by elimination or re-
duction of derttai plaque by either mech-
anical or chetttieal means, or both (Su-
omi et al. 1971, Axelsson & Lindhe
1978. Lobene 1979). Mechanical eikrtin-
ation is currentlv the most wideiy ac-
cepted means to control plaque, How-
ever, mechanical plaque removal is time
mtenswe. requires pauent motivation
and cooperation. and rquires adequate

manual dexterity. Titus inherent prob-
lems exist in all attempts to educate.
train and motivate patmrtts to achieve

reduction of plaque solely by meAan-
icitl means. For this reason. safe, effee-
tive chemotherapeutic agents as ad-
junera to mechanical plaque removal
would be desirable.

At Iew three mmtthrittses have
shown promtse as plaque inhibitors.

The anuplaque properties of 0.2% con-
centration of ch.lorhexicfine are well
documented. initial short term studies
were followed by long term human trtals
in which chlorhexidine was admittis-
tered in different concentrations and de-
livery modes such as dentifrices and
mouthrinses. The overali summation of
the restdts of these investigations sug-
gested the plaque inhibiting potential of
this agent. (L6e & Schiott 1970a, Loe
1973, Liie et al. 1976). A longitudinal
trial with a mouthrinse containing
0, !2% chlorhexitiine giuconate was SUC-

cessfid in reducing supragingivai plaque
accumulation and gingivitis in adults
compared to a piacebo (Grossman et al.
1986). Adverse microbiological changes
mportedlv did not occur in volunteers
parneipatittg in that same study (Briner
et al. 1986). A sanguinarine mouthrinse
showed signifkant plaque and gingivitis

- - :=+:-w,. .
- .?-> ------- ...;------- ...
--.....-?---~. . -..-:..F:e . -.

reduedon versus a pla&o txxt~l in
a 6-month trial f%lcanis et aL 1986).
Microbiologiczd assesment in this study
showed a reduction in plaque colony
forming units but no adverse effects on
the flora from the saliva. tongue or buc-
cai mucosa. Listerine amiseptic (LA),
which contains thymoi, ,menthoi. ettca-
iyptol and methyl salicylate as active
ingredients. has been shown to be an
effective anttplaque agent. Clinical stud-
ies have shown that LA retarded the
fortnauon of supragingiwd dental
plaque (Kennedy & Kravets 1970, Go-
mer et aL 1972. Lusk et al. 1974. Fomell
et al. 1975, Gordon et al. 1975, Mettaker
et al. 1979, ,%elsson & Lindhe 1987,
Mankodi et al. 1987) and decreased the
degree and seventy of gingivitis when
used either as a supplement to or in the
absence of mechanical oral hygiene in
studies rartgtng from 7 days to 9 months
(Lusk et al. 1974, Fomeli et al. 1975,
Lamster et al. 1985. Aelsson & Lindhe
1987, Mankodi et al. 1987).

This study evaluated the effeet of LA
and a control mouthrinse on supragm-
gival plaque and on gingivitis. The ef-
fect on the plaque flora was determtrted

00-0001’28
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and is reported separately (Minah et al.

1988).

(’
Material and mettsoda

115 healthy maie and female adult vol-

unteers. aged 18-60 veara. wth pre<xls-
ung piaque and gmgtvitis. but without

clinical evidertw of perrodontius. were
screened prior 10 entry for a minimum
of 20 sound. nawral teeth. Grossly can-
ous. fully crowned. orthodontidly
banded. abutment and third molar teeth
were not included in the tooth count.
Subjezts with gross oral pathology or
on antibiotic. antibacterial or antiin-
flamrnaKory therapy were excluded from
the study. For each of the 115 subjects
meettng entry requiremmts, a complete
intraorai soft tissue examination was
performed to record the condition of
the oral mucosae. AH aberrattotts were

recorded.
Extrinsic tooth stain was scored at

baseline by the Lobme extrinsic tooth
watn index (Lobene 1968) (Table I) on
the labial surfaces of the 12 anterior
teeth. Each tooth was divided visually
into the ‘gingivai and the body regions.
Ortfy the gingivaf region was scored,

{

~06k 1. Tooth Stain index (Lobene)

Area
O - no stain detected
I - stain up to 1/3 of the gingival region
2- star over 1/3 to 2/3 of the gistgivairc-

@orr
3 - srarn over more than 2/3 of the gingiva

reipon

Seventv or irrm.rtrv
O - no ssam
1 - lightstare (canbeseenwith closeexasn-

ination)
~ - mcdemte statn(obvious but not asatiset-

icafly unauxprable)
3- heavy mm (obmous and aeathede.slfy

~sabel)

TAIe 2. Quigley-Heinplaque index (Turesky
mndifkation)

o-
I-

2-

3-

4-

5-

no pittqus

-U fl=ks or di=mtinuous band of
plaque at the gingrvd (cervrcal) margin
of the Sw”acx
thin (up to I mm), eartrinuous band of
plaqus at the grngivalrnarfpn of the sur-
fasY
band of plaque wrder than 1mm but less
rhass1/3 of surface
plaqus covering 2/3 or mnre. but leas
than 2/3. of surfacz
rdaaue eoverrne 2/3 or more of surface

both for area ana seventy (mtensltv”},
The area and mExtsNy scores were mul-
tiplied bv each other for a tooth score:

tooth scores were added for an mdivrd-
ual total score.

Pre-exlsung p~aque was assessed at
baseline 1 by the Turesky modification
of the Quigley-Hein index (Tureskv et
al. 1970) cable 2) on the buccal and

lingual surfaces of aif scorabie teeth,

using etythrosine disclosusg solution.
Gingivitis was scored at baseline 1 by

the modified gtrtgival index (MGI) (Lo-
bene et af. 1986) (Table 3) on the buccal
and lirtgtudsurfaces and interdmtaf pa-
piUae of all scorabie teeth. This non-
invaaive index is a modification of the
gingival index (LLie& Sifness 1963) and
was deveiopcd to incttase sensitivity in
the Iow-regson of the scoring se-de. In a
recent three week clinical study, the
MG1 correlated sgnitkantlv with the
GI (Lobene et al. 1988). Each subject
had minimum plaque and minimum

gingivitis means of >1.95. One exatn-
irsm performed alf clinical indi~ a
series of index calibration seswons was
held prior to initiation of the study.

Following the baseline 1 e- sub-
jects were given a complete prophylaxis
to remove all plaque, caicr.dus and ex-
trinsic stain. 7 days later. gingivitis
scores were again recorded (baseline 2)
to mrmct for the gingiwd response to
the prophylaxis. Baseline i and baseline
2 scores were used as eovanatcs in the
finsslanalyses.

Subjects Were assignedeither to LA
or control (5V0 hydroaleohol) group ac-
cording to a computer-generated ran-
dom code. by which doubie-bfinding
was maintained. Product group code
was not disclosed to the examiner or
recorded on case report forms.

On the same day as the prophylaxk
subjects began rinsing with 20 ml of the
assigned rinse for 30s, twirx daily for 6
mtmths. Rinsings were ttnder auper-

Tdie 3 Modifkd gingivairndcx (Lohenc)

o-
1-

2-

3-

4-

abscnccof kalammation~d
mflammarson(slightCbattgsin co-

lor. little change m texture) of mv por-
tian of but not the entire gusgsvalunit~d

mflammanon of the ●mue gingival
Unit
modesate inffamntation (gfaxing, red-
ness.edema and/or hypenrophy) of the
entire gingival unit
severe mtlammauon (marked mchtcss.
edema and/or hypertrophy, spantanenus
bkdiig, congcauon. or srkcratson) or
theentsre gmgsvaiunit

wsion on weekdays, unsuperwsed on
weekends and holidays. Subjects were

instructed not to rinse. cat or drink for

30 min iollowtrtg use oi the test roses.
Personnei d]spensmg the test mouthwa-

shes dld no[ parucspate m any other

aspect of the protocol. During the study,
subjects followed their usuai oml hy-
grene and dieta~ habits. but were m-
instructedto refrain from ustng commer-
cial mouthrinscs and to advise the inves-
tigator of the use of antibiotic or
antinhnma tory drugs. A soft nylon
toothbrush and a fluoridated toothpaste
wm provided for all subjects through-
out the study.

Subjects refrained from ail oral hy-
giene and use of experirrtmtai products
on examination days untd after the
examinations. individual case report
forms were used for soft tissue. statn.
plaque and gingivitis indicts separate
forms were used for each index at each
exatrtinatton interval. Finditigs were
canal out to a recording assrstan~ T’be ‘
examination proccdums were repeated
at 3 and 6 months. The examiner did
not have access to case repon forms
until the completion of the examination.

The study was designed to provide a

minimal power of 0.80 for detecting a
clinically important differena to be
statistically sigmifkant at the 0.05 prob-
ability level. A mean index or score was
determined for each subject and the av-
erages were analyzed by analysis of co-
Variassce.

initially, 115 subjects were mtered: 107
completed the 6-tnonth study. The treat-
ment groups were weU-bafatr&ri wtth
respect to age, sex and smokmg status ,
obviating the need for stratttkttion by
these vartabks (Table 4).

Td[e 4. Demographic variables

L&ems H.vdraaLeohol

anluep:ic conlroi

Nn ?4 No. %

Sex
rrrak 32 59.3 30 56.6

fernafe 22 40.7 23 43.4

total 54 53

Smokers 9 16.7 7 13.5

Non-smokers 45 83.3 ~s 86.5

Age
average 28.48 27.64

std. emor 0.87 0.67
range 22-60 2&45

00--000129
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Fable j. Adtustcd mean waquc Ioaex scores

Group 3 months S,E.* o momhs S E.

lntenne anusepuc 1.600 — 0.068 I.lso 0.062
5% hydroalcohoi controi 1.805 0.069 ,,753 0.062

‘Slarsdard error,

Table 6. “h of tooL!Isunaccx which rccewcd
a P@ue index of O. 1.2.3, 4, 5 at bwh
and after 6-months of trial

Plaque index (Qu@y-Hein)
Score 012345

Lismrme

baxdine 05454082
6 months 352529101o

Confrd

baseline 04484071
6 months 1523392120

Plaqsso

Adjusted @can piaque index scores at 3
and 6 months are presented in Table 5.
Adjusted treaunmt means are estmtates
of what the treatment means would be
if all the group means at baseline were
qual to the mean for all subjeets at
baseiirte (Steel& Torrie. 1980). &tSdySCS
of covarsance. using the pm-prophylaxis

‘ baseline scores as ccwariate, showed
that LA inhibited the accumulation of
supragingival dental plaque by 11.4%
(P< O.05) at 3 months and by 34.4%
(p <0.001) at 6 months compared to its
hydroaicohol control. Measurements
performed at the 6-month exasiunation
when compared to baseline revealed at
54.6% reduction of plaque in the LA

group compared to 31. I% decrease m
the control population. Tooth surfaces
with plaque index scores of O or 1 in-
creased 550/0in the LA group, from 5%
at baseline to 6070 at 6 months. and
34% lrtthe COtttrOi ~OUP frOt’tI J$~Oat

baseline to 38% at 6 tnOtIthS. Surfaas
with plaque index scores of 2 to 5 were
reduced from 95% at baseline to 4(VO
at 6 months in the experimental group,
while m the control group these were
decrmsed from 96% at baseline to 62%
at 6 months (Table6).

Ginglvlth

Adjusted mean gingivitis index scores
are presented in Table 7. Using baseline
1 scores as covariate. .gir@vitis develop-
ment was inhibited in the LA group
by 3.4% at 3 months and by 33.7%
(p z 0.001 ) at 6 months. compared to
the control. Using baseline 2 scores as.

covariate. LA inhibited the develop
ment of gingivitis by 4.2°/0 at 3 months

and by 34.0% (p< O,fX)l) at 6 months.
compared to the control.

The distribution of gingivitis index
scores at baseline 1, baseline 2 and after
6 months are shown in Table 8. The
effect of the prophylaxis following base-

line 1 exams was demonstrated most
markedly by the decrease m the percent

of gingival units which were scored 3 at
baseiine 2. from 3I Y. at baseline 1 to
17% in the LA group and from 24% at
baseline 1 to 12% at baseline 2 in the
control group.

The % of clinically healthy gingiwd
units (score of O)increased from 00/0at
basdine 2 to 38% at 6 months in the
LA group, and from O% at baseline 2
to [90/. in the control grOUp at 6
months. In total. 76?4 of the gingival
scores in the LA group improved bc-
twemt baseline 2 and 6 mon~ while
52% of these scores in the control group
improved during the course of the study.

Exlrirmk tnothstak oofitiassm

Extrinsic tooth stain was not chetved
in either the experimental or control
group in this study. as shown in Table
9. A stain index score of 1.0 indicates
light stare. Average stain index scores
for both the LA and controi groups
were weUunder 1.0.

Soft tissue condition was evaluated at
each examination intetvai; no soft tissue
aberrations attributable to either rinse
were noted.

Table 8. % of grnpvti unm whschrcserveo

J &mgwd mdcx score 01’0, 1. 2 and J at trIC
baxchne i and 2 after o ❑onthx oi mal

Modified rnngvw mdcx
(Lobcrre]

score 0121

LisIervu
basclmcl O 3 65 3[
basclsnc2 O 12 7[ 17
6 months 38 31 29 2

Control
baxelissel O 4 72 24
badine2 O 14 74 12
6montbs 19 31 47 4

Dlscssuion

Interest in prepamtrons formulated to
reduce supragingivai plaque accumu-
lation and thereby mbibit gingivitis is a
recent development. The anuscpuc Jnnse
(LA) under studv ha beeg utrlizd for
XM.Dyy=m and has been shown to pCSS-
sess antipktque capabilities (Lusk et ‘al.
1974. Fomeii et al. 1975).’

The primary objeetive of this investi-
gation was to determine the effect of
the Aong term use of LA. The rcsulrs
indicate that although both rinses
showai sigrsi.tlcant improvement from
their sqrcctive baselines. LA sigttii.i-
cantly inhibited the development of
plaque and@giviuscompared to the
hydroaicohol control. These results
were comparable to the reduction of
plaque and gingivitis obtained by other
invatigators using LA as a supplement
to normal oral hygiene (e.g.. Gomer et
al. 1972, Lusk et al. 1974. Gordon et ai.
1985, Axelsson & Lindhe. 1987). Fur-
themtore. oral soft tissues were not ad-
verseiy affected by twice ‘dai.iy use of
listerine antiseptic for 6 months nor
was there an incrcme us extrinsic tooth
stain as compared to baseline or con-
trol.

Tabk 7. Adjusted mean gingivitis index seines

Adjusted for baseline i group 3 months S.E.* 6 months S.E.

Iisterine mdsepuc 1.522 0.069 0.918 0.059
5% hydroakrhol eomrol 1.576 0.069 1.385 0.060

●Standard error

7hbfE9, Extrinsic tooth stare index

Group Baseline 1 3 months 6 months
mean S.E.* mean S.E. mean S.E.

Iisterine 0.23 0.094 0.07 0.032 0.06 0,037
5’%castrol 0.17 0.050 0.10 0.013 002 0,010

“Standard error

! 00-0001.30
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A number of poss]blilities can be oi-
fered to explaut the anuplaquejartugtn-
givstts acuvity of this agent. It rrught
inhibit: the proliferauon of newly de.
veloped or established plaque; the coi-

omzstnon or adherence of p~aque organ-
isms; or selected piaque mhabnants wwh
a concommstant decrease m endotoxtn
content (Fine et al. 1985). Each of th~e
events coufd lead [o plaque reduction
after a long exposure to the agent and
stiil not produm pronounced nticrobio-
Iogical shifts.

In the case of mouthrinses such as
chlorhexidine, the marked plaque re-
duction has been primarily attributed to
the strong anumierobiaf action of chior-
hexiriirw (L5e et al. 1970). A 6-month
trial with a moutiuinse containing
O.12% chiorhexidine ghteonate led to
significant plaque redttetion at 3 and 6
months versus a piaeebo in aduit voitm-
teets who rinsed twice daily with the
produet. Adverse srde+ffects of chlor-
hexidinc were’ increased asxumulation
of dental calculus and extrinsic tooth
stain (Gros-mart et al. 1986).

Them was an overall reduction of
plaqueand gingivitisin thebothtic LA
and cmntrol groups. In part this may
be attributed to the professional dentai
propityiaxis each subject received at
baseline (TabIc 5). AdditionaUy, the
10#StiCS, design andStructum of Ciinicaf
studies of this type can have a profound
effect on an individual subjec&’ overafl
witi~ess to itItprOVCtheir ORd hy-
giene. This so called “piaeebo effect”
has been reported previously (k-
elsson & Lindhe, 1987) and must be
rceognizd when one mterprers resufts
of clinical trials.

In conclusion. a comparison of LA
to a 5% hydroaicohoi eontroL when
used as a suppictntmt to normal orai
hygiene foilowing a prophy~ mveai-
ed that LA signikarttiy reduced plaque
and gingivitis over a stx monrh period,
without an increase m extrinsic tooth
stain.

Zuiammenfmutng

Chernatherapetkrck Inhibition &r Entwick-
Iung vonSrtpragurgivaierZ#-mplqse d Gin.
givitir
An 107 gesuttdm erws@vMerv Probarsdm
wurde tine 6 Morsate andauemde, dop@-
bliode, konrsollierte kfh@fte Studie dureh-
gefiihrt uendie Wirkaasnken aner Mutsd@.
hmgstliiasigkcit fcstzuatetlen.die aur Verhin.
densng supragstvgsvalerPtaquebikdung ala
ztvsatxlichesMotEmt til re@mimig verge.
❑otrsmenenoralen HygtenemasvnahsMvsan-

gewandt wurde. 115 gestmaeerwacnsenePa-
tIertten rsahmen an dseserSUJdie ted. Nach
Auswahluntersuehuttgcnvon Patienten mIt
rrundcsurts20 gesundennamrischcrsLihncn
zur Fc.ststeilungder gerrngserr.zur Versucns-
[ednahtneberechtrgendenvorl]egendcnGln-
.pwus- und Plaqumsveaus. wurden von aus-
sen ventrsachte (cxtntmc) Zahnvertarb-
mgcn. we such Gingvvitm und PJaquctndex-
Scorcsregrstncrt. Die Weichgewebewurdm
tXItttCtiL Alle Versuehspmoeten wurdm
dann volisrindig propLytaktisch trchmdeit.
wotxi Plaque, Zahrsscerrsund VerfZZbvmgm
enrfernt wurdm. Im Rahmm der Durehfiih-
rung threr normaien oralm Hygienentasanah-
mm begannendie Verauehspetsonmnut ei-

ncr rrssatzticbm. 30 Sckundcn iangen Mund-
sptilung nut 20 tnf emer zutZWigzugcscdtm
Sptiun@ks&hsL diCdam 6 Morme lang.
2 mal t@cfs vorgetronmsenwurde. 7 Tagc
nach der Prophylaxetxhandlm~wurdedve
Gmgivmserncmrcgsuvert(Ausgangsvmter-
suchrtg 2). Weiehgcwebe, Gingsvms cmt
Plaque bcdcckteRegJonenrmd Verfiirbvmgm
wurdm tmefv 3 uttd 6 Monaten wvedennn
beumth. Die Restdtatc ZCIgtcrt,classdas Li-
stenn. im VCrgiaeb nut emer tit Hydmatko-
hoi spiilendm Kontrolfgnr~ eine 34?4-igc
Inhibition Sowohl der Plaquesmlagercssrgals
such der Gingivitis (p c 0.001) erverehcn
kormt.c

Refwenoas

Axclsson, P. & Lindbe, J. [1978) EtTcctsof controtted oral hygiene proeedutu on cariesmd
penodonrai discs.K,ssadults. JournaI of C[irticaf Pmodomrlogy 5, 133-151.

kreisscm, P. & Lindhe. J. (1967) Effkaey oi mouthn~ us inhibiting dmtal pJaque and

8US@W~ m =. Jo-d of C!tiud Pertadavuofogy14, 205-21Z
Brinev, W. W., Grasaman. E., Buekncr,R. Y.. Rebiti ‘G. F., Sex. T. E.. Setser, IL E. & ‘

EberL M. L. (1986) Effect of cbforhexidine .@tecmatemouthtinse on plaque baetcna
Jownal o~Periadmmf Research, SuppL I& 44-52.

Fimi, D. H., Letixia. J.. & Marsdel, L D. (1985) The effct of rinsing with ListerineASVtircctie
on the propcrrkv of demloping c!mtal pfaqw Jaumof o/ CIirsiaal Periaabmolagy 12
660+66.

ForneUJ.. Sundin. Y.& Lindhe+J. (1975) Effect of Listerine on dmrak pkaqsveand gingivitis.
Scmsdfwvian&vsunalof DcrtmfResearch8318.

Gamer,R. M., Hoiro@ S. V.,F-P. F., & Ferrigtso,P. D. (1972) The effeetaof ond times
on the amssrssskationof dental pfaque. Journal oj :k Anwrican Society for Prevwnve
Lknristql & 6-9.

GordarL F. M.. Lametcr. T. B. & Seiger, M. C. (19S5) Efficacy of Listerine Andaeptie in
inhibitingthe developmentof p4ue andgingivstia.Journalqf ChskafPeriaabnlolagyIL
697-704.

Grossman, E., Reiter, G., Stummsberger,O. P.. DeUoa M., DickinsosL T. D.. Ferretti, G.
A.. Ludiam. G. E.. & Me&L A. (1986) Six month studv of the effesxaof a chiorhexidine
motrthrinseon gm~tis in aduJla.”Jaurhl of Pen”odon;d Research, Suppi. 16, 33-43.

Kennedy, P. T. & Ktavets. T. F. (1970) Plaque removal and the use of an anctbaetaid
mouthwash. U. S. Navy Medical Newsletter5S, 39.

Larnater, L B., ~&lnO, M. C.. Seiger,M. C., & GordoIL J. M. (1983) The effeet 0[ Listcrine
Antiaeptveon reduction of existing ptaque and gingivitis.Chieal Preventive Dentirtry 5,
1:2-16.

Lobenq R. R., Manka S. M., (kwko. S. G.. LattsmoR. A.. Charlu C. H. & ROSS.N.
h-f.(1988) Correlations among gingivsdiaciieesa methodology study. Journal o~Per*m-
Iogy, in press.

Lobme, R. R., WeatherforiL T., Rw N. M.. Lansm R. & Mmaker, L. (1986) A retied
gingivai index for usein ekiniral trisds.CIitrieaf %venrtse Dentistry & 3-6.

Loben& R. R. (1979) Cfinieal studiesof plaque eontsol agenr.sart overmew. hurnaf of Dental
Research58$2381-2388.

Loberse.R. R. (196S) Efkt of dcndfriea on tooth stains with ecmtrolled brushing. Jossrnaf
Of tk Ameriem Dental ASSoeiatvbn77, 849-855.

L&. H.. %hiotk C. R., Glavind.L. & KamisMT. (1976) Two yearsof oral useof chforhexfdine
in man L General designand clinical efkt.$. Journaf of Pdodontaf Research 11. 135-144.

LLic,H. (1973) $mspnemm on chlorhexidine in ttseprophylaxis of dmtaf disease.(H. L6e.
d.) AvvvsdOj Periadontaf Research.Sup@rrwnt I& 93-97.

L6e, H. & Sehiott, C. R. (1970s0 The effect of aqspmaron of oral mimoflora upon tie
deveiopmmt of dental plaque and gingivitis.In: Dental plaque (W. D. McHu~ cd).
Livingston Edinburgh, pp. 247-255.

L&, H., & Schiottt C. R. (1970b) The effect of mouthrinsea and topical apptieation of
chlorhexidine on the development of dcntd plaqueand gingivitis m man. JosovstxlOJ

Periodontal Research 5.79-83.

L&. H.. & Sihveas,J. (1963) Periodontal diseasem pregnancy (I). Prevalma and severity.
Acra Osfonrobgua Scandmnvio M, 533-551.

..

00-000131’

.—



Chenrotiserapeutecreductwn qf plaque and gsrrgrvttis 315

(-”

i’

Re8umsi

[nhibition chhwtlshpeunque & &veloppe-

nrent & /0 pbque divrmrre m-gmgwaie et de

la girrgiwte
Une etudecliniquc conrrolic en double aveu-
gle d’une dus& de six mou a ete meskccba
107adulru sasns.atisr6X determinerl’efllaci-
ti d’un bairr de bouche uuhsk m tant que
suppktrsmt du mcsutud’hygkne buctalc m
gdkres sur Laplaque sus-grngrvdeet la gmgb
vite. i 15 adultm aasnsaymt au moms 15
dmtaaaineaont* reUSSkpotrrcEttc&tlxk.
A la mite dcs cxamsmsde d6pisrage pasr
de faibla niveassxCI’CSI* de pfaqrseet de
gingivitc, la coloration dmraise cxtrssrs&que
ainsiquc kasmrwdc piaqssxctde gingwrtc
ont * errrcgis~ k dasuamotssont *
evrdu6s,Tous b sujctaont aforx reqs smnet-
toyagc dmrairc complet consmant i elirtxmer
LapfaquQ k tame et la coloration extms.s+
quc. Poursusvant Iersr hygi6ne bucxale nor-
rnak ks SUW.Sont debute uo regime comu-
nnt en rm bait! de borschcavtc 20 ml d’unc
solution r@arric au WasrL deux fois par
joutpmdant 30 scumdeactduraot une pcno-
&de askmou. Septjoutaapsesk nettoyagc,
k score de gitrgivitc a de nouveau eti nori.
Lu tisus mous. la gingivk la pfaqrscet la
coloration cxtmkye ont encore eti %hsks
,aux mou 3 et 6. Lex *uftats ont d6monti
qu’apr&s six mois d’utibation la Ii.stiriste
qvait produit rme inhibition de 34?4 de la
plaque et de la gi.ngititc vis-i-vis d’un oon-

1 W6fccau-almol (p < 0,001).
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Effectsof6monthsuseofan
antisepticmouthrinseon
supragingivaldentalplaque
microflora
Mhah GE, DePaola U. OverhoLrer CD. Meilier TE Nieti C, Latnm RA. ROXS

NM and DIILI SS: ~ecrs oj6 monthsusea~an antueptic mouthnrt.reon supragurgmi

&d piaqu muroflora. J Clin Ptriodamd 1989:16:347-352.

Xutroct. This study was tmdcrtaktn to detcnninr whether Icmg-term usc (6-
mooths) of an antiscpttc mouthrittsc (Listcrme Antiseptic. warner hmbcrt Co..
Morris Plai~ NJ, USA) kd to an undtxirabk su=ion d oral pathogensor
themnergma of rcsistm rntcrobial forms. Supragmgwal plaque was collected
front 83 subjcctabefore rratmcnt and aftereither 3 or 6 months usc of either
the ~vc annscpuc or a 5% hydroakohol control. Subjects rinsed with their
asstg@ mouthnnsc twm daily tmdcr supctwision. The plaque sampks were
analpd for microbial amtcnt by darkfwld tttkroscopy. atkurc on a ~cs of
nonadcmivcand selectivebactcriai tncdm and by rccogntciott of microbial forms
by ruogrtition of distinctcolooy on a nonsekctivc medium. Statistical analysis of
the rcsuhsrcvcakd no significantmicrobial shifts including no $@tdkant itt-

G. E. Mitmh’, L G. DaPaolaz,
C. U Dvorhotaad, T. F. Molllo#,
C. 14i.shad, R. A. LmtmJ,
N. M. Road ●nd S. S. Dlila$
OooomMI!O C4‘MuroMdovv MO *SI
Omgmum.Uruwrwtv d MarvIwIO O.mm
-. 6dWn0f@. MO: %rnw Lsm~
C4mOanr. (Alwmu ProduelsRuosrcn Qd
oovdcmom thmn. thrm Plwm. w. u%

‘ creasesin ptcsumptiveonl pathogtrt%spirahetes. black.pigmtrtttd Bacteroi-
&s. Strepmcaccsu

KW - auoragtngttmlSUQU.mtcroilwmMUI-. or C& albicanr. AdditionaUy. no detectabk rkc
in athcr naphylocoaa or cntsric bacteria. potential oppommiuic pathog~

I was Observed. A-cd tof pubhcwon 20 .JuIv1SSS

Numerous reports on the in vitro ami-
1 microbial acttvirics of commcrmal amt-

nucrobtd mouthnnscsand the acuve in-

grcdmts cxxttatnai in them have hems
publishsd(Lim st al. 1962 Dxink &
Socransky 1985. Salem et al. 1987. Ro-
berts& Addy 1981). Howacr. the in
VIVO artttbactcrd scuwus of these
mouthrirrscs haw not bsen ex~etstvely
exarmrtsd. With the mtroducuottof
arttiplaqus and anugmgivitis ckims
madt bysonranewaswdl asestablished
manufacturersof commcrcid mouth-
riruu the ad for dual tvduation
of the antimicrobial activitiu of these
produmsapinst piaqus microflota has
bcmtrccog!ttzcd.oncctmanthasbccn
thatthcrr-long-tcnn usagecould pma-

ibly kad to an undcsirabk ~on of
opportunrsttcs- or spccTcswhich
dcvckp rcsmarI@ to the anrmucrobial
mout-

The Council on Dcntxl Thcrapcuucs
oftllc Amcnan Dental AssoctatiortKC-
ccntly provrdcd guitklinca for accept.
an= of cbcrnotbenpcttrac prndtsaa for

the control of suprapngival dental
plaqttc ●nd ginptitis (JADA ( 1986) 112

S29). l%cx gwdehrtcs mdude tcsctng
provisions of clinical elTtcacy, toxlco-
Iogial profiles. andmicrobiological as-
Scsxmeol of suprapngivd dental
plaque. Conccmtxrg the Iausr. the guidt-
Iincastate that the ‘mtcroblological pro-
file should demonstrate that patho@tttc
or opporutntsuc micro-organwrts do
not develop o~cr the counc of the
study”.

The prcscm investigation was de-
signed to test a commercial antiseptic
mouthrirts& Lltine An’iscptic (War-
ntr Lambcrt Co.. Morris Plains. NJ), to
meet provisiorts approved by the Cowt-
cil on Dental Tbcnpcutia. The nticro-
bioiogial assessments arc prcscrmd in
this repro. Chid resultswill be re-
ported separately.

Matorid ●nd Methods
maoladtanuttoda

Subjccta wtre klthy male and femak

adult volunteers.aged 18-20 ycam. with
prc+msung plaque and gingtvnis. but
without periodontal disease(ADA Type

111or IV). Subjectswth grossoral path.
ology or on anubtotlc, anubactenal or

antt-inflammaIo~ therapy were ex-

cluded from the study.

Srueydcakgn

I I 5 volunteers were entered into the
suady. Subjtcts WCK assigned either to
a tratmcntor control group according
to a computer.gtnera:cd random code.
by which double.blinding was main.
taincd. Of the 115 subjtcts entered into
the study, 83 (42 in the active group and
41 in the control group) were SClCCICd
by mndom code for characterization of
the microbial content of their dental
plaque. hnrncdiatclybefore the baseline
clinical cxama. supragingival plaque
was ha~ted from the buccal and lin-
gual surfacaaof four dcxtgnatcd wcth.
Subjects were then given a complete
prophylaxis to remove ●ll plaqt& akra-

00-000191
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[us.and atnnsk moth stainand -n
ntpcrwscd nrtsrngwh dmr asstgnod
nnsc whlk conunuutgrhar normaloral
hygmte. Sub@s wstemstnnmd to rc-
fram (rota using comrrtaCrai mouth-
rinscsznd to advtscths irwsugator of
[he u of antibiouc or anu-inbnrna-

10ry drum
Supragmgtvat plaque was again cui.

lcctcd afmr 3 rnontha’tmtancnt from
40 subjects(21 from the active group
and 19 from he mouoi group) for
microbioiogxai exammataon.As at the
baselineexam.piaquewasIsamstd k.
fore the ctitaiai cxamusations.Piaqtre
from time sub)cmssns not ~ted
at 6 months sincen was not kMwn If
the 3-month piatp,sc&west itscifwould
alter [he subsequentmmohiai camp.
sition. Suptagsngrval piaque was col-
lmtmi from the rcmasmng 43 subjectsm
the mmobiolo~ subset(21 from the
actave group and 22 from the contd

group) tmrnaiately bcfotethe 64rsonth
clinicai cxammauons.

no~

Listesme Anttsepoc (Wanacr kbert
Co.. Morns Plaitm NJLa combtnauon
of four cssenttaiods(thymoi. rncnthoi.
cucalyptol. and mcthyisaiicyla[e)m an
akohoiktrfactam k was the actn?

armscptwin thn stuav. The controi wax

a nmdarly cokmcri. fiavorrd 5!4 e[tranol
(v/v) m waler mouthwash.

PlaqsmdtUtkas

lle 4 first molar mcth (or. If missing
or unacszptable. the adjaant an[enor
tooth) were Isoiawd with cotton rolls
m prevent contammat!on vnlh salwa.

Supra@tgrvaiplaque wascollectedwith
a curette from the bttad and iingual
surfaces of each tooth. No effort was
made to collect IOUi plaq~ nor W

the harvesmd plaque wcigited. Individ.
ual tooth plaque samples were piaced
immediately in viais containing 0.5 mls
of reduad transport tluid (Locsche et
al. 1972). The piaquc specamensand vi-
alswere flushed w-uh85% N:. 5% CC..
10% HI during collection. They were
[hm piaad in an anaerobic chamber

(atmosphere 85% N:. 5% COL 10% HI)
for aii further proadures. The piaque

santpie was dispersed initiaiiy widt ●

Vortex mixer for 20 s. foliowmg which
a pooled (by individual) aiiquot was re.
tttoved for microscopic examination.
The remaining individual tooth phque
sampicswere diluted to 4.0 mi with m-
duccd transport t7ui& sonicaiiy dis-
~ for 20 s with a Kontes sonilicr.
[hen scrraily diluted m reduced trans-

Tobk 1. NoEAatw and aclcctk cuhure medaaW for the cul~satlon of supragtngwal
Dlxaw b=rx?sa

Cdtutctncdaunt lncrabatsosr Incrabaraoss Sckcsal
Condrwnx organssaras

(days)

MMIO sucrosebbod 3PL MMIO(~
Ck at XL 1972)

,MM1O sucrose blind agar, MMIO+G

Actmom~ apr. AC. (Zylbu & Jordaas
1982)
Dcsoxycbolataxw IX (BBL)

bkad btod apr wwb ~ and
vancom~ L3CBV(F- & Ciica
1985)
Manmtol=It sw Ms(BBL)

Mitis-axlivanusbsn- agar.(Golda
at. 1972)
NckcsaasgarN (Ritx 1%7)

RogoaaSL atpr RSL (Oiffxs)

sabourasstfsagu MB @BL)

VciuoncuxSgar.v (Oifco)

anxcrobrc 7
.17“c

Xlobsc 7
37‘c

anaerobic 4
37’C

10% co, 4
in air. J7:C
anaarobic

31’C

10%ml 4
Inau

attaarobac 3
xc- RT 2

4
.17rc ‘

10%COJin 4
SK.37*C
aaubic. 1

30’C

Xoasrnk 4
J7°C

Noatsektave

awOk$ and
facsalsal:vea
ootAcctsVC
acroba mad
racultatwcs
.4ctaaom,vsvs$p.

en-
bxctala
Bora#oa&sSp.

Supbykcoccl

Sfrrptlwcnu
IISulm
,Vri$,scraoSp.

Laclkdllaasp.

ycaat

Vtillwlla*

~rt (iua& Ahqttou. 50 or 25 ~ ofcacb
diluuon. me usedto inoculatesckctrvc
and no~vc sohd agar media.

M~ •~

Equai aliqrrots of plaque suspensions
hamcswd from each of the four teeth
from one subject were artaeroblcaiiy
pooled atadmrxedby vortexrng.An ali-
quoc of the nuxed Stlspmsrott was
placedona microscopic slide under a
cover slip. ●nd wwed by darkfieid
mi~. Indititaai ceiis were idcn.
[died by @i UtO@tOiOgy wrthitt the foi-
Iowing grouw spiroc- rnocik rods.
non-mottk rods. and cocci- SufTrcient
numbers of fieids were countd to as-
sure stactssiaitcjlahijlty.Rcxtsitswere
rmordd as the numb of organtstna
widtin acb ceiimoQhoiogial Iypc per

100 CCiiSObSC* (6).
.’

Cumsm’massasad ~

The norucicctive and selective cuiture
media used in this study arc listed in
Tabk i. Pr?sumptrvcidentification of
coiostieson selectivemedia was tasuaiiy
made by coloniai morphology and
Gmra man. When thesemasurca were
not adquate dotty Idctmticswerecort-
firmcd usrnga battery of biochemtcai
Imts inciudinRGrammm. ataiase and
oxidase prod;csiort. and end product
anaiysis. Two coloniesof the mno-or-
gantarnm quesuonwere tdcntificd when
additioaai testswerenccmary. The API
Idcntstkxuon Systems [Analytab Pro-
ducts. Flatnview. .NY). AP120A for an-
aerobic bactcna. AP120C for yeastsand
AP120E for Entcrobactcnaaae were
aiso employedfor colony identification.

Approxrmatc facuitataveanacrobc to
obiigate artacrobcrataoswereaicuiatcd
by dividing the MM iO+0: count by the
obligate anaerobe count. The obligate
anacrohc count was obtained by sub

tratmng the .MM 10 + 0: count from the
M%l iO mum. Scwrai bactenai genera
and spcctcswere enumerated by rrcqp
nition of characteristic coiony mor-
phology on the rtonsckctivc medium.

Tke groups arc listed in Tabic 2. This
method promdeda meansof cnumcnt-
ing sornc bactcnai genera for which
sckwc media arc not avaiiabie and
for conflation of counts on sektive
media.

Cellular motphoiogiai groups cnumcr.

00-000iq8 I



. . .

Plaque mwobtoiofv; annrepitc mouilvuw cjJcctl 349

1

I

Tab& Z. Romgmxabk tactcnd group orsMM 10by colonyand gram $um morphology

Nt- Icorlfimned)

atedby darkfteld micsorcopy were aoa-
1* m she pgrmttagc ior.ach Cype.
Sins pIaque samp16m pookdfmttt
cacb of the four wcth 10acb subpx
the $stb@ seined ax she ohcsvxtIott
tUtiL

Counts (colony fotmitsg ssniss)km
the sdecmm and nonsekcssw medraand
counss by coiony morphology (dercw.

, H abo*W wert ●nal- using both
the tooth sate and the individualas the
obscmtson umrx.I%is ass* sltmul
thatthemwaxmuch grater nnatton
txtwen subjects than hm math
muss wrtbsrsa sub= Tlterdom all
●ttxiyscs~ned belowam based on
usingtbe individual as the o&ewattoo
urns. Coutstx irom the mditistal tm!t
werapoolnd by themcdsprnbabknum-
ber txchrssqueto form individualesti-
matxafor ach sub-

I%e observed counts or cdossy for.
mittg units obscnfed al aacfs dilution

cotmted =Cre Statisucaity Xndyzxd SO
dcUmUrE 8a~ Sass= XndSigttiik
ant difrmx’ttm The dw m -
formed so the log - for aataiY&
VariouxSnsssfotrrtaw of Sk dasa
faikd toyeld any appsoximastasto site
rlomal dixlribution.ARXstalYn=
therefort ~O~Cd ~ Sk ~-
mewic Mi3coxoss Raok Sum Textand
the WOcoxonSi~ed RankTSL Thexe
data wem analyzed for inurgrnuprlif-
fcrcncu &tweets trca-t groupsarsd
forisstragroupdiffe~~ -
linaandposttratmcsssk To=x=-
ine intragroup changeafrom ~1-
messt.stgncdtarioa oflst’gZ?m_
were cotwucted such@tatntia wdt
the ptttsutxnent Iargrx were(-) and
thm mshSha~--

( +). In caxa where the denominator
wax xxro. a very Iarga number of quai

sszxwas as.ugncd to d.

R-

The objectim of the microbial char-
acurixaaon of supngingival plaque
wereto determsncif long-tents W of
theanmepuemoushrinsekd to shiftsin
lhc composiuon or Ha= of the
plaqtsamscrobiaf flora or to zhc over-
grawh of pathogcmcor pntcmiaf op
pornmssocpathogens. Supragmgml
plaquesampla coikcted before wcal-
mcntandfollowing either3 or 6 months
use were exattuncd for mscrobiaicon-
tentuttngtke mtcrobiologtcalapfxo-
acheLCeihdar mot$hologicai groups.
iockding motik rock nonmoule rods.
spsr@ms and ctxxs weraersumenwd
by darkficld microscopy(Fig. 1). %v-
eral nottaxlative aod ackcsivebacterial
cuhtxxmcdta werctsacd torxcovcrpo-
wrtoally opporsttstisticpatbogcnx and
oral patbogcrss(Tabk 1). FistallY.scw
cd ksersai groups (Tabk 2) wereeou-
mcsmedby a differatttsalcount of tc-
cowted colootea of MMIO.

~msawmaRuoaa9

Ceil morpholqy - darkjleid microscopic

exmrwsotion
l%eoniy significant diffcrcncex between

he srattttent groups omtmd at 3
montba. whenaignifk=ntlyfewer spire.
Cbctxsxndmora dweteobxerwdin
the [isterine Xrutmertt group than in
thtomsrd group (Fig. l). No differ.

-rnw--l=’=w=-=ob-
- at 6 monsha.The change in the

Incrdeniz O( spmchcta ISprobably due
to the exmenteiy low varmon m the
samplerather thantoa matungfui flora
shift. The shifi in the madenceof coat
in the Liskrmc groupat 3 monthswax
not supportedbycolonycountson non-
sciectweznti sekuve media(s below)
and may be wrthin the normal popula-
tion vanasionof the omi flora. No siE-.
mftin: ddfcrcstm MSCoaal fonrts were
olxcmxl nucroxcoptcxlly aI 6 monk

Iucavrrron xonrclrrtive and sdcctire
ruhnre IWda
The mda wuota were evalwstcd for
intergroupdifferencesxs the observed
colony fonmng units rdauve to the total
count obsemed on MM 10.llax rattos
are pmerstxd in Table 3. In asex us
which no countswereobsesvcdon tbe
sekcttve meda. a small numbercorre-
Sporld..z to iogm= -8.m wasasslgod
to facilitatethe ssatssualanalyses. +

No srgmfscasttintergrouptreatment I
diff~ m countson cuberthe non-
selecuveorsekctivecuhurcmedia wm
observed. Examination of the data for
tmtment effects dative to pretreat.
mmt Imds alxo faiied to reveal any wg-
mfiant dItTeretsca. Faculmive/anaero-
be ratsos dctenttincd as dexcnbed in
Materral and MeIhods were also evalu-
ated for imcrgroupdikatccs. AS ob-

,
--- I

-1 9
I
1 luL

-J. -* .

w-

,. b
J- *-

fig. 1. htrrbuoood plaquebaaun. dark.
rteu~. Exxmloauonam -
out bymm.bd dmU!bedby Lut8xrtea &
lielldco ( 197?). Ba$eboeruuka for the *
aod6-nromhtratsrEu5 penodaare pmxored
Xparxtxty for sad Sratrlwm @lp. .
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T* 4 .Mvdwv mmia by cobnv morphologyrecoveredon MM10’

TrcawocrM
Xroup FUVO.JS. sane. Acuno. Vc,}lo. Rcd O S[rcp.O

anq 3 Iaoosks 6556 7107 ‘ 471 7025 ~031 6.906
badid

Cootroi 3 mootka 6407 b 987 ?.JSO 6.862 6.756 TO@
an~uc 3 mods 4 9% 5601 6629 6.178 6.097 b.4Jl
Cocwol 3 moodu S.649 6.076 6534 6S44 5.928 6.592

anrmcpuc 6- 6.656 7023 7,491 6.!W 6.690 7033
~

CoOsfol 6 months 6.N2 6.869 7224 7.192 6.974 7 }06

anusepoc 6 math 3.472 5.9J4 6.165 6.192 6.220 6.3rU
Consral 6moosh ? 9~g 6.324 6.836 6,594 6.342 6.775

‘ W-s p~nud asIogx0( aowmd colony (ormvng unws.
: .+btvmnatIons Fe f~ . S. sang.. S. ~m~. Ammo.. .4@wmwrx Vcil10..
}+ti.~1/z Rotj 0. RodsOShCCStrep. O.. Smp!aom odwv :hss vcnd~~ strcPl~~.

Olacss+sn

@h 2 repons d msdics ~~~r tO I~C
one dcscrtbcdkre in which the long.
term usccfkcts of an oral antiseptic on

the oral mmdora have bmn ●ssessed
hme apfxarai io tbsIitsrautrc(Palcarm
et al. 1987. Brineset al. 1986).Viadent..
a ~gumarsa emracs;msscchioridc<on.
~osng mouk wasevaluated in a

&rrsontis ciinial trial with 12 subjects
cash in the UcStmcat and control

gmtps. Sampks barnswd from buuzd
nstxosal silts ucrc ●oafyxd for recov.
q of cnwnc bacteria. staphylococci.
mndans st~ ycam and total
Lxa-=tena rcctwsd on s ttottsciecuve

Mood agar trsakum. No sigmf~nt ms-
~-blaj shj[~ WC~dc[~ ~r w= In.

~ rrsstaraz to the actsve agents
b} orgamsms tsoiatcd obscrvsd over ~hc
crutmcm pd. This study however
w~ not comparabk to the presentcute
SI= muctrsairather thaa plaque bac-

m were evaksatad.

In anodscrstudy,s 0.)2% chlorhcx-
tie ghtcooamatamissg mouthrinse
mas cvahsatcd for its etlcta oa the mi-
=obiai compaitiots of dental piaque
O*W a 6-momb trutmsmt period (Bri-

- C! al. 191WLPfaqw -plea were

=Iyxcd on a seriesd aonsdativc and
4ecsive ctdtsnaasdia for totalaerobcs.
tmal anacroLu streptococci Acrirtm.v-

ru, Nisserim. faxobactcria. grant-aega.
D>- and ycea. Total plaque was har-

wsmd from scktcd teeth from approxi-
cxsteiy 33 x its * actsvcgroup
and 38 in the#ado group.Otslyk?tal

“ Viadaat Vi ~1~ ioc.. Fort
Cottitva. CQ m

aerobcs. [cut anaerobcx. strcploacci.
and AcIthom.vceI were recovered in suf.
ficictst leveix (or stattmal anaiyacx.No
sigrtsficantdifhcnm Mwccn the treat-
mcrn groupswere observed at baseline.
.4ctitrotn,wa rcdtscttonsfrom 80 to 97%
WC= obsc~ after 3 arsd 6 motsths
chiorhexidinc. use. Total strcp!aoai.
aerob and anaerobes were tdtc=O
from 42 to 85% in the active group
over the same treatment periods. NO
dctcctabk shlfrs in proportions of the
microbial groups evaluated were ob-
Scn%ti.

The presentstudy was more extensive
than the works cttcd above m that sev-

eral difkrcm m~crobiologlcai appro-
aches were used to evaluate Ihe compo-
snion of the supragrrtgtvai dentai plaque
followusg cilhcr 3 or 6 months usc of

the antsscptic mouthnttsc. Darkfield
microscopy was used to enumerate bac-
terial groups that cannot be quaauta-
uvciy cultured or are desuoycd by

methods used 10 disperse plaque
sasmpies.To date. this has been the only

method for cnumemting Spir-hctcs.

Plaque samples were also plated on a
series of aonsckctive and sclatsve cul-

usre media (Tabie t). allowing quantita-
tton of presumptive oral and oppcrrtun-

istic pathogens as well as nonrtai inhabi-
tants of dental plaque.

Several groups of organisms were
also enumerated by recognition of their

distinctm growth on the nonselective
medium (MM IO). NO amstpf wss

made to hamst thetotal plaque from
the sclcctcd teeth. nor were the harvest-

ed plaque samples weighed to provide
wmght analyses. h was bc!ievcd that
total plaque could not be cffhcntly re-
covered without the usc of a discioxatst

dye and approved dtsclosamdyes have
beendrown to pos anumlcrolmalac-
tivsry (Baab et ai. 1983). Simdariy.

p[aqu samples recovered from mdtvtd-
uai troth cannot & accurately wcIghcd
wn[hout affecting the wabdity of the

PiaqM b.mcnx. Thcrcforc. only fcpTe.
scntauie plaque samples were collected

and r~ovmy wasad yzcdon a rclatsvc

basas to the total numberof orgatustm
rccmcrmi on the nonsciecttw mcrhtsm
(MM10). In this manner.slgntkanl sh-
ifts itsdte microbialcomposmonof den-
tal ptaqtscwotdd k disarmbk. Prc-
\iotm work with his armscpuc motsdt-

nw has. however.shown that a single
nnsc sgnifiantly reduas rccmcrable
levels of odongcnsc bacteria on the

[oagssc and in the girrgml crevice
through 3 hours frost use Ipianout A
Pius 1978. Pius et al. [983].

kfore bcginntngweattncnt. all sub-
~ were grvcrta compl&e prophy’laxts
and were msuuctsd to conunuc thcsr

nomtai oral hygiem pracmxs except for

the twia daily supervised rinses wth

[heirassignedmouthnnsc.his therefore
not surprising that the composuson of
the microbial flora at all hamcw periods
was characteristic of a young supragin-

gtYaI plaque (bird& Grant 1983). Our

cx~mcnts did show that the orai su-

pmgsngival microilora was not ad-
vedy afktcd after volunteers used
the oral antiscptx twice daily for 6
months. Spccificaiiy.oppcmtsnistic
pathogens did not emerge and pro-
portions of indigenousoral bactcna re-
mxmcd Iargeiy unchanged.A number
of posstbtii[iescars& offered to cxplaut
anupiaque mcchantsmsby a chcmolher.
aptic agent. ( I ) The agent tmdtt tn-
habltproiife=tson ofcstabhshcd or new
plaque. (2) Colontxauonmtcrfetcnccor
adherence reduction might occur. (3)
Broadspcctrunrinhibitionof theplaque
inhabitants mightoaur 10a iimitcd ex-
tent, Each of thesecvensswould !ead 10
plaque rcductsonafter long-termuse0(
be agcat without prodtsctttg pro.
nounad microbmishifts. The operable

mechanism for the anuscptie mouth-

nn~ evahsami in this study haVC not
Ixen elucidated, however.tt is posmble
that more [ban 00C mcchamsms1sfunc-
uonalsimultancoady.

In summary. the mmobioiogical
cwaiuations of supragsngival dental
plaque demonsuatcd that Iong-lermuse
of [he antisepticstudieddid aot causea
meaningful shiftin its microbtalcompo-
suionor cmcrgmca of prcsurttpuvcorai
pathogens. Additsonafly.it aa be de-

00-000801



\

I

(-”

i

duccd from [he muk$ of (h Mudy that quc &s risultats n’a P m]~ m evsdence cu nwar ou Cam+& dbuow De plus. au.

bactenat $usctpthslrty tohe anuzepuc & cbangcmcnrsmtcrobwnswgruhcaufs.m tune augrnmtauon notabk n“aete otncmu.

dld not dccrcasc ssrsa this woukd have psnrcubcr pas d zu~tauoa Slgnitalwt nl *ur ks sraphyicxmq~ m pourletbacsc.

Id to a detectable mkxirral Ilom shift. dcskkrncmspresumespafhogcnesspuoche- tw en16rrqucs.pathogcmcsopporruntswsp-
tes-&xwroId4s ~gmcmc m now,.Sucpmroe kn\Kls.

Zua8mrncntaaawq

DC E’iA urr d-r ~lm #rosA
rtnrs Unnsrrvlw)lrm ,um&#Iurw krmrfdr
fuprufmprdk drnt& ?~~~

Dle Sludu mmde durchgcfiiih um zu be.
wmrrrcrx.ob der Lmrgmtgebrwrxk(6 Morra-
ICI cmcsanmeprtsckw Muodspidxmtsek(L!.
slenne .4nnseplsr. ‘A’wrwr Lambert Co..
Morns PLxm~ NJ. USAJ zu aster one?.
wtinschtm Versdrsebuq ra Rdstssngorakr
PJthogmrc odrr dan Arrhadrea van resr-
wcnrcrsm!krfibwllm Fsmnerrfifsrr. Supra.
grngmak f@ue wurdcs’a skr Msandlssng
www nach .; odcr ri Wrsaen dm Gcbrardts
cnmtier der akmcsr antmpsmims L6xung
odtr errm $’ ,Igm ti>droa\bolbobKontroll&
.un~ son pr.~banms~0~. & ~o~n.
I:n sptilwn mtt Ihrm xu~~ ,Mund.
.pulrnmcl zperrnal @hck crmeeLlbxma-
chung Da mk~ Irdraft dcr
Plaquepretw wur~ mmxls Durskelfeid.
Kuhurcrr aur”●rncr Reik van mcbssskhverr
und sekkmen Xihmxdicn and dumfr daa
Erkcsmm dcr mlkrobdlm Formarrrnrttets
ldcmifiixrenmgton &srmtnssenkslrssrianauf
ermem nKh:seleirlnyrs .kfedim anal~~.

, Die s!auwdse .4ummrsng drr Er@rmxse
z~gsa k~m sIgrrItikantxsmkrobdk Ver.
whiekwq cmschheolii kerrw srgn~tkxruen
Zunahme w mutmatlkhm orako Parho&
rw Spirretiwn. schwra prgmmsssne8acta-
rorda Smprrrcoccw rnusaasodarCarrdida
dbkxrt!. Zui.itzl~h wrde b dm potemsckf

oPPorrunlMlxhen Psr- ●e Ssarrhvl@
kokken~ Enwohx~. krm narhwrs-
b~rer Anu~ beobarhm.

Roswtw

~flitl dt i “i::hSOIlm~ 6 ssmodim w
dull OrrlLwp?iqu#pow&m 64?hxh m &
flt.e mwrt*mn.r b b #~ sa~sxgtrde
Celte etude a ele ent~ pour maarmer n
l.ultli~llon prolon~ * asmsld%a Prodwl
anuscpnqur pour *-* = tf.istcnne
.4nu~sr. Warner ~ c- M-
Plainx NJ. L3AI atm prrafl?t =rabk
I.ctxblissmwm d“or~ whn@Us k-
CXSSX OU de f~ ~ *la.
On a recsrm!lrh pbq~ ~ &83
sujets ●sanr trw- es am wtdisatson
SOIIdu prodwl •nu~w WI #rose ads.
Imrr h}dro~iarollque EasoiwJ 5%. pmdsnt
uneduree ~tde3_sou66mrsm Lcs
srsjessfaIsaIcrrl ks n- sowsaurmiia-
2 ksis par hwr am k @wis qrn kwr &at!

asslgti. Pc2r analyserlx flora msmo&anrx
dc la phqw. on cxx~ ks ishamillom
par rrncrosmpe en ford weir.~ crdswmsur
unc*rredcrnrlima*H~~sm
par raconn.snsam * fsrnsu ~tsea
distirsctm lots de la ~U ~ xolosskx
sur un mdteu non seimd. U* wusti.

Rofororscoa

BA, D. A.. BroadwdLA. H. & Williams. 8. L. (19631A CornPa~OO(anlx~
mmtvof four dwtosam dya. Jocrnrcriof L%mal Rrswh 62. S37-241.

Brinsr.W. W.. Grossmaw.E.. Buckrser.R. Y., Rcbitski. G. F.. SoL T. E.. Sccstr. R. E. &
Elm M. L. (1986) EfTm of chiurohcxrdme gluconxrx mouthrirw on plaque bacuna.
Jusvrrd of Prtiodrurat Rmarrk (Suppkrnerrt). 44-53

Cornell, R. G. (1985) .MosIprobabk number. In: &nrrr/oprdnr of $ro(ufud x-w, vol. S
JohnWiley and sons. ~- York. pp. 62742S.

Dank. J. L. & Socmrsky. S. S. (1985} Comparative m wo activiIYof sanpmwrne agasnst
oral microbialisoiaw .4MLMurohsol.4WMSCkmrrIbapF IT. ti3-665.

Fincgoid.S. M. & Ciuon D M. [1985) Gram-negassw. nonsporeforsnmganaerobrc barrlli.
In: The manual jor dimcd mumhlq,r. )rd tdlt~. ~. kMU E. H.. Bahwa. A..

Hauskr. W. J.. Jr. & Truant. J. P,. pp. 431439. Washnrgwn. DC: AmencxrsSccrcty for
!fimoblology.

Gold. O. C.. Jordan. H. V. & vanHoute. J. (1973) A scxxtsvemedrssmfor SfPpmromu
nmtmrs. .drchirrs @ Oral BiOf~,V 18. 1357-1365.

Guidcli- for a~nm of chernotherapmsrx prodktx for the corswol0( supngrnpial’
dmtalplaque ●nd pnprrrk ( 1986)Jourmxlo~tb Arrsrrua Ocmd ArOrsaInm 112. 52+S32.

hid. W. R. E. & Gram. A. A. (19$3) DenuJ L.acterrxlphqua. hwrrrorwnal Amrmd of
Bidrmufrr 15. 1095-I 102.

h. J. K. Smith. S. WGkxhlin J. &cGcrmmcr.V.F.{1922)Minimswnurhlbitory conxew
Irasrossof suefamarstsfor plaqueantiadhcmsu. Corti &earch 14. 44&U2.

Lis!pncrs. M. A.& Hekldasr.L. ( 1978) Relative distnbutron of bacussa●t clrnrdky hcdtby
and perrodonsallydiseasedsrwxm humans. Josund of Clinical PcmxbrIdwY 5. I IS-13Z

Imesdsc. W. J.. f-iakcts. R. N. & S@. S. A. (1972) The predomirrxnt cuhrtabk flora of
moth wrfam plaque rcmowd from mstltuuonahzed sub- Archrw of Oral &o/~r 17.
1311-1326.

Pabansa.K. G.. Fortnka. J. V.. Brooks, C. N. & Early. R. D. A. (1987) safely of Viaders~
Clinical and mrcrobroiogxmomtonng. /ounsoi of Dtrrtd Resenrrh 64 (S@ lxsuxI. 179.

Piaruxts.R. & pitt~ G. (1972) Effma of an antwepuc mouthwash on odongenx mscrokesm
lhe human grngrvat cmxc. Josmsa/ of Demol Rcsmrrh 57. [ 7S-179.

PitrxG.. Brogdon. C.. Hu. L.. Masurm. T.. Pianom. R. & Schumanm P. (1983) Merhasusm
of asuon O(an anusepssr.anmdor mouthwash. Journal o{ Den:al Rescarrh62. 738-7X.

Ritz. H. L. ( 1967) M;crobroal populauon shfts in dc+opment human plaqua.Arrhnws of

Oral 8io/ogr 12. 1561-1%2.
Robins. W. R. & Addy. M. ( 1981) Compwnson ot’ the m $Ivo and in wro arplbxcsenx.1

propenl~ of antmpuc moulhnnsxsmnrammg chIorhex]dmc. aiexsdme.cctylpyrrduuum
chloride and hexeudme.Journal of Climcol Permdon:olqr & 29S3 10.

Salem.A. M.. Adams D.. Nwrnan. H. N. & Rowe. L. W. ( 1987) AntunrcrobmJpropcnscs
of two ahphatic aminexandchlorhemdinein vrwo and sxlna. Journal oj CIinird Prriosk+rr-
@ 14. .U-41.

Zvlbrr. L. & Jordan. H. V.119S2)Developmmt of a paruaih sektsve mediumfor .~wromrmx
rm-mxo and A. norx/rsdis.JIwmd of Climco/ .Wirrobmlog,vi5. X3-159.

.4ddrcax

G. E. hfiiroh
&PO?lml Of .Uirro6rdogr
h!lksram CO./ftf~ Oj Drmd Surgery

Lkmd Srhrro/
~ [lfir~~t,r of Mom~

.566 W’rstBohhoremeet
Bahawow.Marrlond 21.?01.1386

.L”SA

00-000802



..- Comparativeeffectsof2
chemotherapeuticmouthrinses
onthedevelopmentof
supragingivaldentalplaqueand
gingivitis
Overhoker CD. ,Ueil/er TE DePaola LG. Minds GE and Niehous C: Comporatwe
e[fecrs of 2 chemotiterapewc moutiwtses on the development ot wpragur~wai
dcntai p[aque and ymgivms. J Cfin Periodomoi 1990:17: 57S-579.

~bsrracr. A 6-month double-blind. comrolled ciinicai smciv was ccmuieted with
124 health~f aault suivects to determme the et’ficacv ot’ 2 motnhnnses. Listenne
\LA) and Peftciex [PX1. used as suppiernetus to regtlar omi hv~ene measures m
reducing supragmgtval dental plaque and gtngrvitis. Following scremmg cxiim-
lrtanons t’nr entrv levels of exisung gtngmns and plaque. baseiine grngivai and
piaque area malces. exmnslctooth S.[am.supragrngivalcalcuius. bleeding and
soft [Issue conaluon were reeorded. All subyxx.s then recewed a complete dental
porphviaxts (O remove plaque. calculus and extrinsic sums.Subjeets were randomly
ass&ned to 1 of 3 groups and performed supetvtsed rinses twtce daily for 30 s in

,addition to the;r normal oral hvgtene. for 6 months. All indices were again evaluated
at 3 and 6 months. After 6 months. LAand PX significantly @<0.001) inhibited
devciopmem O( plaque by 36.1“/. and 50.370. rcspccnveiy. and the development
of @ngivitls by 35.9% and 30.5°/0. respeetwely. compared to a hvdroale-ohol
control. PX was more effecnve m inhibiting plaque and both motnhnnses
appeared to be equaiiv effeetive m inhibiting gingivitis. LA patients did not
develop signlticant levels of stare or WPrSgtngsViIl ealcuius at tI months. com-

pared to basehne or control. PX parients deveioped slgnttieant levels of extrinsic

s~am and suprarnngwal calculus compamd to basehne and control. Though PX
was more erlecnve than LA ~n the control of plaque. this studv mduxues that
borh LA ~nd PX were effective agents m a regtmen for Ihe control of plaque
utd gtngsvms.

The use of chemotherapeuuc mouth-
rinses as adjuncts m the managemmt of
gingivitis has reeemd increased atten-
tton in recent years. Numerous studies
using a vanetv of short- and long-term
experimental designs have been re-
potmcl in an attempt to demonstrate
mouthnnse efficacy agausst suoragsngi-
vai plaque and grngwius. Since It is difti-
cult to design experimental protocols
that reprociuu condinons under which.
the mouthnnses are to be used. it has
been difficult to assess wh[ch formu-
lations are trtslv useiui in therapeunc or
prevennve re~mens. This problem was
addessed bv the establishment of the
American Dental Assoctatlon Councd
on Dentai Therapeuucs’ [CDT) accept-

ance program for chemotherapeutic
rnouthtinses. which resulted m -mde-
hnes for the conduct of clinical studies
to demonstrate efficacy (Councd on
Dental Therapeutics 1986). These
guidelines requwe. m part. that ciinicai
sdiex be controlled. of at least 6
months duratron: demonstrate signifi-
cant efficacy against both gtngrvuis and
supragsngrval plaque: and test the agent
in a nonnai use snuation using a study
population representanve 01 typical
product users.

To date. 2 chemotherapeuuc mouth-
tinses. Listenne (LA} and Pendex [PX)
have been approved by the Coursed on
Dental Therapeunes as effectwe agents
m the control of supragsngwai plaque

C. Daniel Overholser, Timothy F,

Mdlltsr. Louis G. DePaola. Glenn E.
Mltmh and Carol Niehaus
~errnnrrrentof Oral Olaqnosmand
Mlcromblogy, Baltimora College ot Dental
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.

and gingivitis. Pubiished short-term
comparanve studies between the pro-
ducts have reported conflicting results
(.Axelsson & Lindhe i 987. Siegtmt et ai.
1986). The purpose OFthis cumen[ study
was to compare the antlplaque/anllgtn-
gwitts efficacy 01’(LA) and {PX} us]ng
~ protocoi satisivmg CDT Guidelines.
This paper reports the ciintcai findings:
mmrob]ologic results wdl be reported
separately.

Materiai and Methods

This was a double-blind. controlled.
parallel design studv. [28 heaIthv male
and female adu.ts. aged 21-62 years.
with pre-exlstmg pittque and @n&nvltls

00-000902
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{

5u[ withoutclmcal ev!dence ot’ peno-
dontms. were screened prior 10 entry
for a mm]mum of 20 sound natural
teeth. and plaque and grngwal Index
means ~ i .95 as aetemrnned bv the Tu-
reskv mochiicauon of the Quigiey-Hem
Index [Tureskv et ai. 1970) arm the
modified g]nglvai index iLobene et al.
1986), respecnveiv. Grossiv canous. iul-
ly crownea. onhodortucallv banded.
~butment and third molar teeth were
not mciuded. Subjects wtth gross oral
pathoiogy or on antibiotic. antibacterial
or anu-inflammatory’ therapy were ex-
ciuderi from the study.

Examinations were performed at
baseline. 3 months and 6 months.
Examiners were standardized in a series
of sesstons m which the exatntners re-
viewed the chrrmal cn[eria in each index
prior to the mn.sauon of the study. To
assure maximum ootecwitv and repro-
ciuc;biiitv. one exommer was used for
~lnmmtls. bl’eeciine and piaque indices.
md another for the stare and calculus
indices. Th - stare index. caicuhts index
and plaque collection for the mlcrobioi-

ogtc study were petfotmed prior and

blind to the other examiner. Teeth used
for piaque collection were eiimitsmed

~ from stansttcai anaivsis for gmtgtval.

bleeding. and plaque mdiccs.
& compiete mwaoral soft tissue

exammauon was peti-onned to record
the condition of the oral mttcosae. Ex-
trur.r:c [ooth srum was scored using the
Lobme exmtrrstc tooth stain index fLo-
bme i968) on lhe iabiai surfaces of the
12 arttenor teeth. The gingtval and bodv

T~ble 1. Demomaoirtcvanablcs

regons were scored ior both area and
seventy (mtensltv), The area and mten-
sltv scores were mu; :]plied bv eacn other
for a tooth score: too[h scores were
added for an malvidual total score.
Supragtng!vu[ calculus was measured
using a tla[ cahbrateci periodontal probe
[n three constant planes on the imguai
surface ot’ the SIXmandibular antenor
teeth according [o tht Voipc-Manhold

method (VOlpe et al. 1965. Manhoid et
al. 1965. Voipe et al. 1967).

Gingivitis was scored using the modi-
fied gingival index (MGI) on the buccal
and kingual surfaces and interdental pa-
pifiae of ail scorabie teeth. The MGI has
been shown to correlate slgnifkantly
with the GI (Lobene et al. 1988). BIeed-

ing was scored u.wng the interdmtal
bleeding index (Caton & Poison i985).
Piaque was scored isstng the Turesky
modification of the Quigley-Hem ,ndex
on the buccai and lirtguai surfaces of ail
scorabie teeth.

Baseline scores were used as covar-
utesin the final analvses. Following the
basdine cxatnmation. subjets were
given a complete prophylaxis to remove
all plaque. calculus and cxtnnstc stain.

Subjects were ass]gned to LA (active
ingredients: menthol. thyrnoi. methyl
salicyhtte and eucalypti). PX (active in-
gredient: cidorhexidine giuconate.
0.129’0) or conwoi (flavored. colored
5?4 hydroalcohol solution) group ac-
cording to a compttrer-gmerated ran-
dom code. by which doubie-blinding
was mamtamed. Product was dispensed

in coded amber botties. Product code

Listmne anusepuc Peridex Controi
sex no. (70) no. (“/0) no. (’/0)

male 10 24.4 22 53.7 12 X6
I-cnsale 3[ 75.6 19 46.3 30 71.4

Kotal 41 41 42

smokers 2 4,9 5 12.5 6 14.3
nonsmokers 39 95.1 35 87.5 36 85.7

Age
average 29.17 29.24 28.62
std. error I.02 1.16 0.84
range 21-47 23+52 22-42

9

Table2. Adiu.md mean plaque index scores

Group Bascisne 3 months 6 months

Lmesuseanusetmc 2.492+0.042 1.530+0.077” 1.048+0.08 I
Pcndcx 2.378~0,036 0.975;0.076 0.815~0.080
control 2.3S0+0.038 1.749~0.076 1.639~0.079

* Standard error.
—

was not ddoscd to the exarruners or
recorded on case report forms.

Starung the day of the prophylaxis.
subwcts began rrnsmg wtch 15 mi of PX
or 20 ml of LA or control for 30 s.
twra chiy for 6 months. Rinstngs were
supetvtsed tw~a daiiv on weekdays.
Th~ proms ensured compimnce with
the nnstng protocol artd mlnmuzcd
proxtrrutv of rinsing to toothbrushmg.
Subjects maintained a diary to docu-
ment tmsupen’tscd compliance wmh the
regtmen on weekends and hoiidavs.
Subjects were instructcci not to rirtsc.
eat or drink for 30 min following usc of
the test rinses. Personnel dispensing the
rinses did not pamcipate m any other
aspect of the study. During Ihe studv.
subjects foliowed their usual orai hy-
gterte and dietary habits. 15ul were m-

instructedto refrain from using other
mouthnnses ar.d 10 advt~ the tnvesn-
ga[or ot’ the use oi antibiotic or ant]-
inilainmatory drugs. Soft nvion ~ooth-
brushcsand fluoridated toothpaste were
provided for ail subjects throughout the

study.

Subjects refrained from all oral hy-

giene and use of expcnmentsd products

on exarntnation days until after the
ex~nattons were compieted in order-

LOeiirninatc possible bias due to product

odor. Individual case report forms were

used for the soft tissue exammation.
piaque. gingivai and bleeding indices.
and for ixwsnsic tooth stain and supra-
girtgivai caiculus. Separate forms were
used at each examination mtervai. The
examtner did not have access to case
report terms dunrtg the study.

The studv was des]gned ,to provtae a
mitsitsd power of 0.80 for detcctmg a
stmsticaiiy significant difference In
plaque and gingivitis scores at the 0.05
probability Ievei. Mean plaque and gi-
ngivitisindices detenmned for each sub-
ject were anaiyzsd bv anaiyses of covan-
anee and least sgnifieant difference

tests. Nonparametnc methods (Wil-
coxon signed rank test and Kruskai-
Wallis test} were used to anaiyxe statn.
cakttius and bleeding dara when distri-
buttotts were non-normai [skewed). The
distribuuon of subjects wnh stare
greater than or equai to one were com-
pared by chi-square anaivses and pau-
wise comparisons bv Fisher exact prob-
abihtv tests.

ReSsSlt8

of the 128 subjec~ who entered. 124
completed the 6-month studv, 3 su bjccts

oil-ooow3



droppea OUI from the stuav because

( they were unable to compty wItit [he
supcrvtsed nnsmqschedule. i sublect m
:he PX group droppea out when stare
began to r’orm. The trea~merrt groups

. were well-balanced with respect to age
~nd smoking status. obvlatmg the need
for suat]ficauon by these vartabies.
However. there was a stawsucallv stg-
mtlcan[ Imbalance In the dls[nbuuon O(
sexes wlthm groups. To assess the et’feet
of this on treatment outcome. analyses
were perr”ormed to test the trealmtmt -
bv-sex mteracnon (anaivses of covan-
ance Far normally distnbuteti data and
anaivses oi covariance on ranks for
nonparametnc datal. For all analvses.
the treatmetn-bv-sex mteracuon was not

slgtliicant. obv]ating the need to strat-

ify bv sex (Table l).

Plaque

Adlusted me~n piaque tndex scores itt .3
und 6 months are presented in Table 2.

Tbiir J. 0. of !oolh surfaces whtch recewed a
bwclmc and fifter 6 momhs of mal

Ciremortreraoeurtc

Adjusted treo~ment means are calcu-
lated to compensate t’or difference ~n
basciine group means. and indicate
what the trea~ment means would be ,f
each of the group means at basehne
equaled the mean ~or al! subymts
(Steel & Torrte 1980). Analyses of co-
varrancz. using the pre-prophylaxis.
basehne scores as covanate. showed
that LA inhib]ted [he accumulauon ot’
supragrngrval plaque by 12.s%’0
(p c 0.05) at 3 months and by 36.10/.
(p< O.001) at 6 months compared to the

hvdroaicohol control. PX inhibited the

accumulation of strpHgutglval plaque

by 44.3% ~< 0.001) and 50.30/i

(p< 0.001 ) at 3 and 6 months. respec-
tively. compared to control. PX also

showed a s]gruficant [p c 0.05) reducnon
in plaque accumulauon versus LA at 3
and 6 months. Tooth surf-aces with
plaque index scores 0( O or ) Increased
60”z0m the LA group. Irom 5% at basc-
Ime to 65”/6 at tI months: 690/. in the
PX group. from 8%’0 a[ baseline to 44%

plaque index score of O. 1.2. 3.4 and 5 ai

Plaque mdcx score o 12 ~ -1 s
1 L]sletinc

baschnc 0 ~ $4 ys 5 I
b months 38 :7 23 10 1 0

Peridex
basehnc ? 6 52 35 4 [
o months s: 25 Is 7 0 0

Control
basehne I 7 52 ?6 [
n monms 20 X :3 :0 : 0

Table 4. Athus[ed mean pmgwal index scores

Group Basdmc 3 months 6 months

Llstennc anuseouc 2.234 k0.022 I .32a *o.o&$” 0.748 Y0.064

Pmidex 2.281 ZO.03 I 1.032ZO.064 0.810:0.065
comrol ~ ~~1+0.023..- _ I .409 +0.064 I. 166*0,063

● Standard cmor.

Tab/e 5. ‘,6 of gsrtgsvalumts wh!chrecerveda gmgival index score of O. 1.2 wtd 3 at basel]ne
and afrer 6 months of trial

MGI score o I -1 3

Listenne
baseline o I 74 25
6 months W 46 36 17 I

Pendex
ha~lmc o I 70 ?9
6 months 43 32 23 3

Control
baxolin.e o ~ 74 1.4
6 months 26 39 34 .-

reduction 01’ piaque ana rmywns 577

.M6 months. Surfaces with plaque maex
scores of 2 to 5 were reaucea irom 94°/0
at baseitne to 350/0 at b montns ]n [he
LA group: from 92?. at basehrte to 23!L
at b months m the PX group. ana irom
92% at baseiine to 56% at 6 months m
the control group (Table 3). While the
m]crobiologtcal data will be reported
separately. u should be noled that the
development of reswance or cmergmvx
of opportumsuc or potenttaliv patho-
genic organtsms did not occur m erther
group.

Gb@vltia

Adjusted mean gingtvai index scores are
presented in Table 4. Using baseline
scores as covanate. glngwius develop-
ment was ]nhib]ted IrL the LA group
by 5.8% at 3 months and bv 35.90/.
[p< O.001) at 6 momhs. compared to
[he control. PX inhibited gmgtvms de-
~e[opment by ~6.8$0 [p <0.001 ) at 3
months and by 30.5%0 (p< 0.001 ) UI 6

months. compamd to the control. PX
was significantiv more eftective than LA

(P< O.O(E)at 3 months. There was no
sl-tgificant difference between the two

mouthrinses at 6 months.
The distribution of gingivai index

scores at baseline and after 6 months
are shown in Tiibie 5. The ?4 of clinical

healthy gingivai units (score of 0) at 6
months increased from OOAin all groups
at baseline to 46V0 in the LA group.
43% in the PX group. and 26% in the
concrol group. in total. 89% ot’ the gm-
gtval scores m the LA group. 87?L in
the PX group and 77”0 in the control
group Improved beweert baseline and 6
months. ,

Extrtrsaictooth atzin

Extrinsic tooth stare was not observed
m the gingival regton m either the LA or
control group (Table 6). The PX group.
showed significatu increases (p< 0.00 I}
In stare at 3 and 6 months. compared
to its baseline. In the PX group. the
percent of subJects wltit scores of 1.0
or greater was 2f).9°/0 at 3 months and
58.5% at 6 months. There were no sig-
nificant differences between LA and
control at 3 or 6 months. Significantly
greater (p< 0,0 I) extrinsic stare was ob-
served in the PX group when compared
to LA and the control at both 3 and 6
months (Table 7).

There was no increase m calculus ior-
matlon m e!ther the LA or control

Oo-oooqou
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-groups versus them respecuve baseitnes
/ (Table 8). There was no slgnttlca.nt dif-

,’ femme m calculus formatson between
LA and control. The PX group, how-
ever. showea a slgniftcant mcrcase
(P< 0.051 m calculus formauon vemus
Its basehne and compared to LA or con-
trol at 6 monms.

Blooding Index

There were si-titicant (p< 0.001) re-

ducrtons in the bleeding index for all
three groups versus chew respective
baseiines ~Table 9). There were na sig-
nificant differences among the 3 groups
at 3 or 6 months.

Sofl Ssaaue

No abnormal soit tissue tindings were
noted m any group.

Diacuamon

This double-blind. controlled studv
conducted ]n xeordance with CDT

Guidelines compared [;,c anupiaque:
anugtngsvttts efticactes of LA and PX
when used as ad}uncts to dadv oral hv-
genc and a protesmonal prophviam.
Results of this study contirmed [hose O(
6-mottsh or longer studies in which LA
~Lamster et al. 1983. Gordon el al. 1985.
DePaola et al. 1988) and PX (Lang et
al. 1982. Grossman et al, 1986) were
shown ta have slgmtkant antiplaque/
antigingivitis efficacy as supplements 10
meehamcal piaque control methods.

In this study, LA and PX produced
significant plaque reductions of 36.1 ‘A

and S0.3°/0. respctsvely, compared to
contsol at 6 months. Corresponding
gingivitis reductions were 35.9% for LA
and .30.5% for PX. both of which were
also significant compared to control.
Statistical comparison of LA and PX
showed PX to be significantly more ei.
fective m piaque reductson. but both

rinses were comparable in gtngivstis re-
ductton at 6 monms. As has been sug-
gested with chloritexxiistc (De la Rosa
et al. 1988). mouthrinses couid exert

more of an antrgmgrvitis effect by aiter-

Tabk 6. Extrinsic tooth stars index scoresgingival region

G~rs Baseline mean 3 months mean 6 months mean

Listcrme 0.07*0.023* 0.08 AO.028 0.13 *0.037
Pcridex- 0.1I ~0.032 0.71*0.093 L45*0.199
control 0.05+0.014 0.08+ 0.020 0.07+0.022

“ Standard emor.

Tub/c 7. % of 5LIbJ0XShawng a mlmmum average exmnssctooth stare scoreof 1.00 (girrgwal
remon I

Group Baseime 3 months fJmonths

Lmcnne o% o% o%
Pcndcx o 20.9 58.5
control o 0 0

Tdle 8. Supragmpval ealcrshssindex scores

Group Baaelusemean 3 months mean 6 months mean

Listenne 0.19Y0.052” O.1O*O.O26 0.14*0.034
Perisiex 0.21*0.049 o.15fo.035 0.36k0.058
conwoi 0.17+0,036 0.09*0.022 0.09+0.021

“ Standard error.

Tubfe 9. Blecdme index atm’ea

Group Baaaline mean 3 months mean b ‘rtonths mean

Listerme 0.71 +0.048” 0.40 +0.056 0.29+0.042
Pcridex 0.72*0.056 0.28i0.038 0.25 ~0.045
eomrol 0.66+0.062 0.37+0.061 0.33+0.057

● Standard error.

lng the pathogeruc aspects of piaque. as
opposed to affecting plaque area. The
statmcailv equtvaient anugtrqpvms ac-
uvtuex of LA and PX inchcatcs that
e]ther agent couid be used with compar-
able efficacy m a rcgmten for tbe cantroi
of gingivius.

The finding of a statistically signifi-
cant increase m both extnnmc tooth
stain and calculus in the PXgroup cam-
pared to baaciine is cmtasxunt wnh pre-
vious reports (Lang et al. 1982
Grossman et ai. 1986). The LA and cat-
troi groups, by comparison. did not
fotm either mm or eahsths. Although
stain and supragingivai eaicuftta are
generaiiv recagnizd as aesthetrc prob-
lems. they must be cansldered ciinicaiiy
and individualiv for each pauent to the
extent that they may interfere wtth pa-
tient compliance m long-term treatment
regimens.

[n summan. this 6-month c~ntrailed
smdy dcniortatratcd PX to be more ef- ‘
fective m inhibiting piaque fortnatton.
and LA and PX to be comparable in
inhibiting the development o! gingivitis.
when the rinses were used as adjuncts
to routine orai hygiene foilowing a pro-
fessional prophylaxis.

.
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Zuaemmenftsuung

l+r~imch&r Wirkunr von :wet chcmorhera-

pewrchen Mumirpulmttteln aul” die En:wlck-
lumr vonsupragar?twler Plaaru und Ginenw.r
Einc kontroihertx kiiniache Doppclbhndstu-
die von aecharrtonaugcrDauer wurde an 124
erwachamcrt Probandm durehgcftihfl. um
die Wirksamkest von xwel Mundspdilosun-
gen. Listerrne (LA) und Peridex (PX). AI be-
stmttnen. Sic wurden ah Er@sxung xu den ~

regukett Mundhygrenernalhdtrncn xur Re-
;I

duzwrung von supragtngsvalcr Plaque und
Gingivius benutxt. Nach emer Auswahhlo-
tcrsucimrsgw Feststeflung dea bestehcrtden
Gingivitis- und Plaqumweaus wurden die !

Eingangxwertcdcs Gingiva- und PlaquetlS-
chenindex. der Zahnvtiarburtg. des supm- :~

@n@vaienZahnsterns.der Biutung sowc dcs
4
+

Wcicfrgewebcxustandes aufgamchnet. Alle .

i“

--
Probandett erhieltcn eine komplette profes-
sionellc Zahnmrwgung mu Entfernung von
Plaque. Zahnstctn und Zabnverfirbung. Die
Probandm wurden nacb emem Rmdo*
ruttgsplarsemer der dm Grtsppem zugcdt
und fiihrren sccha Monau LsngUnter 0~-
wachung. zwerm~ tigficfs fir 30 Sekud@.

zu.4xlich xur normaim Mundhygiene tine . ““
Mundspdh.mg durctt. AUC Inrhz=s _ .

0(1-o ooqos.’



Chemorneraoeutlc reaucrwn of plaque and qmgtvuis 579

wmderum nacn dre] und scchsMonatcn bc.
werset. iNach scchs Monatm hemrmcn LA
und PX soworsl s@zrstiiant Ip <0.001 ) d]c

En[wlcklung dcr Plaque urn 36.9”/o bzw.
50.3°/0 als such die Entwrcklung emer Gmgl-
VItIS urn 35.90/o bzw, 30.5°/0. vcrghchm ml[
cmcr Hvdroalkoholkontroiic. PX war m der
Plaquchcmmung wirkungsvollcr unsl bmdc
Mundspullosunecn sciucnen glclch cflcktiv
ba der Hcrnmung aer Gmgsvsrss.Vcrghchm
m]; der Einearrgsuntersrschungund dcr Kon-
trollc cmwlckehm LA-Paucnrcrr rsa,chsechs
Monatm kcme s!gndikanten Mcngcn an
Zahrsvertarburrgen und supmgrrsgsvalem

ZAssscm. Vcr@chcn mn dcr Eingazsgsuntcv-
sucfsungund dcr Kontrolle crrtwrckcftcnPX.
Paucrnen .vgmlikantc Mcngcrr an Zahnvcr-
IZrbrmgm und supmgmgivalcm Zahrssscrn.
Obwohl PX effektsvcr ais LA bci der Plaquc-
kontrolic war. zcrgtdlcscStudic. da13sowohl
LA als such PX wlrkungsvoilc MitteI ha
Ma13nahmen zur Kontrolle von Plaque und
Girsgvvrussmd.

Resume s

Errefs comnores ae 2 hams de bouche chcnslo-
lherapques sur /e deve[oppemem de la plaque
den:atre sus-gqwaie ef de Ia gurgnw
Unc etude chmque avcc ccmtrsic en double

avcugle a ete pratsqu6c chcz 124 adultcs en
bonne same pour dcmrrnmer l’elXcacit6 de 2
baitssde bouchc. Llstcrrnc [LA) c: Pcridex

1(PX). utilwM camme complkstscrstdcs mcsu-
rcshabmscllcsd’hvgene buccodcntaiirc pour
r~girc la plaque dcntsurcsu.s-gmgsvale et la
grrrgrvite.Apms des exarnms pour sscucrIes
mvedux exlsrant de gmgavrteet de plaque, an
a cnrqpstri Ics valcurs mmalcs de I“indict
gmgsval.de l“mdiccde la surfacede la plaque.
lcs coiomuons dcnsarcs cxtemcs. k tartrc
sus-gmgwal. ICsal~crnmt et I“etat dca tsssua
mous. Tous Ies sulets ont rccu un ncuoyagc
dcrrsmc comptct pour ehmincr la plaque. IC
larwe et Ics colorauons exwrrrcs. Lcs sups
om ete rcparus au haaard clans ilsn dcs 3
groupcs et ont prauquc pmdant 6 mols sous
survcrllancc dcs nrwagcs de 30 sccnndcs 2
fois par Jour. en PIUSde Icur sores habituels
d“hvgrerrc buccodcnrmc. Tous lea mdicx!s
ont de nouveau CMenrcgrstrksa 3 mois e! a
6 mols. Aprcs 6 mow. LA et PX donnascm
une mhlbauon slgmticassvew< O.001) du de-
velop~ent de la plaque. rccpcctsvcrrtcrst

36. I% et 50.3V0. et du develop~csst de la
gmgsvsle. rcspccuvcrrrmt 35.9% cl 30.5%
par rapport a unc soluuon hvdroalcodquc
[emom. PX etait ~‘us effica= pour l“inhibi-
hon de la plaque. reals ics 2 bains de bouchc

sernblacrrt etrc egaxrnmt eifkaces pour i’ns-
hlbnsonde la grngsvstc.LcsJV”!enrsdugroupc
LA n’avamt pas. a 6 mo]s. devcloppc de nr-
vcaux slgnlsicatlfsdc colorauon ou de [arm

sus-gmgsvaipar sappart aux ruveaux mstsaux
C(par rapport au groupstcrnom. i-es paucnls
du groupc PX devclopparcnt dcs ruvcaux sl-
gmfscatifsde cdomuon extcme et de rartrc
sus-grngwatpar rapport aux mv=ux msuaux
et au groupc tcmom. Blcn que PX sit etc plus
clli- quc LA pour mntroler la plaque, cettc
etude md]que quc ms 2 produsrs sent dcs
agcnss eflicaces clans un progmmmc etabli
pour controlcr la plaque et la gmgsvstc.
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Effects of an Oral Rinse
on Experimental Gingivitis,
Plaque Formation, and
Formed Plaque

.

Dental plaque is an impotiant etiologic factor in the
initiation and progression of dental caries and perio:
dental disease. Even though the precise mechanisms
of action are not yet completely understood, suf-
ficient data are available to implicate bacterial com-
ponents of dental plaque in the development of most
dental diseases.

Presently, the only safe and effective method
available for daily removal of bacterial plaque is by
mechanical means. The problems encountered in
motivating patients to accomplish, effective plaque
control are well recognized. Also, not all patients
have sufficient manual dexterity to accomplish the
intricate mechanical procedures involved in tooth
cleaning.

An effective, safe, and inexpensive chemo-
therapeutic agent is needed if a major impact is to
be made on the burgeoning number of patients with
dental disease. Many agents have been proposed
and investigated, and the effectiveness of several
agents has ‘been reported.1 However, many of the
m-ore promising drugs are still under investigation
and their safety and effectiveness are questionable.

.

.“

Undoubtedly, an agent will be developed which can
destroy formed plaque and prevent its formation.
Until then, however, drugs or agents which are
already available to the public, such as oral antiseptic
mouthwashes, should not be overlooked. Their use-
fulness and effectiveness is generally criticized Z but
their public appeal is great, s and their actual value in
plaque removal, or prevention of plaque formation,
may be underestimated. As an example, one recent
study 4 demonstrated a significant reduction in dental
plaque formation when a commercia[ mouthwash was
used as an adjunct to regular oral hygiene proce-
dures.

The purpose of this study was to investigate the
effects of one commercial mouthwash on ex-
perimental gingivitis, on formed plaque, and on
plaque formation.

Materials and Methods

Thirteen periodontists, whose ages ranged from 30
to 45 years, and who had w least 26 teeth, were
selected as subjects for the study. The examiner was
a dental officer (S. S. L.) experienced in plaque

Captain Bowers is Head, Periodontics Department,

Captain Tow is the Director, Dental Science Depart-
ment and Commander Watson is Head, Preventive
Dentistry Department, all at the Naval Medics/ Re-
search Institute at the National Naval Medical Center,

i Bethesda, Maryland 20014.‘.

.

Commander Lusk is presently stationed at the Naval
Regional Dental Center in Norfolk, Virginia 23511.
Captain Moffitt is Head of the Periodontics Depart-
ment there,
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TABLE 1
MEAN GINGIVAL SCORES FOR EACH EXAMINATION

. Water Rinse Experimental rinse
Initial

Examination examina- 1 minute, 1 minute, 5 seconds, 1 minute,

atlon 3 times a day 3 times a day 3 times a day once a day
(mean, SD) (mean, SD) (mean, SD) (mean, SD) (mean, SD)

Gingival 0.025 ~ 0.006 0.56 * 0.33” o.12*o.27tt 0.388 z0.47t 0.5730,40
score (96% greater (79% less (3 1 % less

than initial
●

than score of than score of
score) water rinse) water rinse)

● Significantly greater (p <0.01) than initial score.
t Not significantly greater than initial score.

t t Significantly less than score of water rinse.

recognition and in the methodology of the Navy mouthwash ● ” for 1 minute, three times daily: after
Periodontal Disease Index 5 and the Navy Plaque
Index (Modified). s At no time during the study was
the examiner aware of the purpose or of the materials
and methods of the study.

Each subject was examined for gingivitis around all
teeth on the first day and was scored by the gingival
scoring system of the Navy Periodontal Disease
Index. The mouth was flushed with an air-water spray
to remove any loose debris around the teeth, and the
subjects rinsed with a 1.3% erythrosine dye dis-
clo~ing solution. The left maxillary and right man-
dibular quadrants, which were chosen to provide “an
accurate picture of plaque distribution, G,7 were eval-
uated and scored using the Navy Plaque Index
(Modified). All plaque on the right maxillary and left
mandibular teeth was carefully removed with a curet,
p!aced on preweighed aluminum disks, and weighed
on an electric balance ● within one minute from the
time it was removed from the teeth. s Plaque on the
facial surfaces was weighed separately from that on
the lingual surfaces for each quadrant.

The subjects received an oral prophylaxis in order
to establish a plaque score of zero as determined
with a disclosing solution. They were advised to
refrain from all plaque control procedures for 12
days and to rinse vigorously with tap water for 1
minute, three times daily: after breakfast, after lunch,
and before retiring.

On the twelth day, the subjects were examined for
b$rth plaque and gingivitis, as before. Fcdlowing the
examination, plaque zero was established except for
the mandibular right quadrant. This quadrant was not
cleaned, in order to determine the effects of the test
mouthwash on a 12-day plaque accumulation
(formed plaque). The subjects were instructed to
rinse vigorously, for the next 12 days, with the test

‘ Ainsworth electric balance Type 10NT, Wm, Ains-
worth & Sons, Inc., Denver, Colorado.

breakfast, after lunch, and before retiring; just as
they had done with water. No other plaque control
procedures were to be performed.

Twelve days later (day 24) the subjbcts were
examined and scored for gingivitis and plaque, &
previously described.

Once again, plaque zero was attained except for
the mandibular right quadrant. The subjects were
randomly divided into two groups of six subjects
each (one subject dropped out) in order to study the
effect of a change in duration and frequency of
rinsing on plaque formation and on formed plaque.
One group rinsed with the test mouthwash for 5
seconds after breakfast, after lunch, and before
retiring. The other group was instructed to rinse with
the test solution for 1 minute just before retiring. No
other plaque control procedures were to be per-
formed by either group.

Twelve days later (day 36) the subjects were
examined and scored for gingivitis, for plaque forma-
tion, and for formed plaque, as previously described.
Results
The mean gingival scores (and standard deviations)
are shown in Table 1. The increase in gingivitis was
significant (p< 0.01 )t atter 12 days of rinsing with
water and using no plaque control procedures, when
compared to the initial gingival scores. There was
significantly less gingivitis (p <0.01 ) when the test
mouthwash was used for 1 minute, three times per
day, for 12 days, compared to the scores after the
first 12 days of comparable rinsing with water. In
addition, less gingivitis was present after using the
test mouthwash for 5 seconds, three times daily,.

t Determined by the Student t test.

“ ● An antiseptic rinse containing essential oils,
thymol, and eucalyptol: Lisrerine, Warner- Lambert
Pharmaceutical Company, Morris Plains, N.J.

32 ~ julv. auaust 74
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when compared to the water rinse, but the difference
was not significant. The mean gingival scores after
12 days of rinsing with the test rinse for 1 minute

(“
only before retiring were no better than when the
subjects rinsed for 1 minute, three times daily, with
water.

SURFACES

..!w.~. Initial examination, regular plaque control.

_ ■ Water rinse 1 minute, 3 times daily.

‘#= Experimental rinse 1 minute, 3 times daily.

_ Experimental rinse 5 seconds, 3 times daIIY.

1111111kxp.sfimantal rinse 1 minute. once a day.

Figure 1 Mean plaque scores for plaque formation by quad-
rant al each examination.

The test mouthwash used for 1 minute, three
times daily, for 12 days, produced a significant

,, t reduction in plaque formation scores ‘(P <0.01)I
when compared to 12 days of rinsing with water
(Figure 1 ). There was also a significant reduction
(P< 0.01 ) in plaque formation scores on the max-
illary facial surfaces when the test solution was used
only for 1 minute, once a day, when compared to the
water rinse. The reductions of plaque formation
scores” on the maxillary lingual surfaces under the
same regimen were significant at p <0.02.

The mean plaque sccres were significantly greater
(p< 0.01 ) for the test rinse, regardless of how it was
used, when compared to mean plaque scores afler
the subjects’ own plaque control regimen.

A significant reduction in mean plaque weight
(p <0.01) on all tooth surfaces was seen when the
test mouthwash was used for 1 minute, three times
daily, compared to the water rinse (Figure 2). There
was even less plaque by weight on the lingual
surfaces than after the subjects’ own plaque control
methods. However, the difference was not signifi-
cant.

More plaque by weight formed on the teeth when
the mouthwash was used for less time (5 seconds)
or less frequently (once a day) than when the
mouthwash was used 1 minute, three times daily.
However, the differences were not Significant

(p< 0.1 ). There was less plaque formation by weight
under all experimental conditions compared to rin-

( sing with water. This reduction was significant at the
.,

-3-

p< 0.02 level on the maxillaw lingual and the
mandibular facial surfaces when the test rinse was
used for 5 seconds, three times daily, and on the
mandibular facial surfaces when used 1 minute, once
a day.

SURFACES

Figure 2 Mean plaque wetght for new plaque formation W
quadrant at each examination.

t
I 0

I Mandibular Facial Mmdibular LIrgual -

SURFACES I
.<w% Initral .xamirration. regular plaquo control.

,•112 days water rinra; 1 minute, 3 times ‘a day.

~-~ 12 dws exsmrimantel rinse: 1 minuw, 3 times ● dw.

_ 12 daysexparirrsantalnnsa;5 hconds. 3 tinue a dw.

111111112daysex~nwntal rime: 1 minum, onca a day.
1 4
Figure 3 Mean plaque scores for formed plaque by quadrant

at each examination.

The test mouthwash genef::lly had less effect on
formed plaque than on plaque formation. Figure 3
gives the mean plaque scores for formed plaque at
each of five examination periods. All mean plaque
scores for formed plaque were significantly higher
(P< 0.01 ) after each test period use of the test
mouthwash when compared to the subjects’ own
methods of cleansing. There was, however, a consid-
erable reduction of formed plaque with each test
period for the mouthwash compared to the plaque
sco,es after the water rinse. Significant reductions

volume 4 Qnumbaf 4 ~ 33
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(P< O.01) in formed plaque on all tooth sudaces of
the mandibular right quadrant occurred when the
test mouthwash was used for ? minute, three ttmes
daily. There was a significant reduction (p< 0.01) in
formed plaque on the mandibular lingual surfaces
arler using the mouthwash for 1 minute, once a day.
The reductions were significant at the p< 0.02 level
on the mandibular facial surfaces when the test rinse
was used for only 5 seconds, three times a day, or
for 1 minute, once a day.
Discussion
The results of this study indicate that the test
mouthwash was effective in reducing experimental
gingivitis, plaque formation, and formed plaque when
compared to a “water rinse. It was most effective
when used for 1 minute, three times daily, and
somewhat less effective when used 1 minute, once a
day, or for 5 seconds, three times daily, However,
there was always less plaque and the reduction was
significant on some surfaces even when the mouth-
wash was used for only 5 seconds, three times daily.
The reduction in plaque was not due to the act of
rinsing alone, since all subjects used a water rinse
for 1 minute,, three times daily during the first 12
days of the study and demonstrated an increase in
plaque formation.

The tesi.mouthwash was generally not as effective
as the subjects’ own methods of plaque control,
There was less plaque formation (by wet weight) on
the lingual surfaces when the test mouthwash was
used for 1 minute, three times daily than was
Observed following the patients’ own method of

( plaque control. However, this difference was not
significant.

Plaque scores and plaque weight were used in this
study to determine plaque formation. The results
seem to indicate a greater reduction in plaque
formation when determinations were made by wet
weight. There was also a closer correlation betwen
plaque formation and gingivitis scores when using
the wet weight measurements. This finding supports
the work of Loesch and Green, 0 who reported
significant correlations between plaque wet weight
and gingivitis scores and not between stained plaque
scores and gingivitis.

During the study, several subjects complained of a
dwness or burning sensation, or botit, when the test
mouthwash was used for 1 minute, three times a
day. When the test rinse was used for a shofier
period or less frequently, there were no complaints.
However, the test rinse was not as effective when
this was done.

The results of this study suggest the need for
further investigation of the test rinse and raise such
questions as: What is the active ingredient(s) of the
test rinse? Will continued use of the test rinse for 1
minute, three times daily, alter the oral flora or result
in soft tissue changes? Will the test rinse signifi-
cantly reduce plaque formation when used as an
adjunct to regu Iar control methods, as repofied in a

-o-

pilot study by Gomer er a/4? Are there other com-
mercial mouthwashes which have the potential to
retard plaque formation or altw formed plaque if
used properly?

Hopefully, a chemotherapeutic agent will be devel-
oped for the prevention, treatment, and control of
dental plaquedisease,Currentinvestigationsug-
gestsan eventualbreakthrough,butthedevelopment
and accep~ar?ceof such an agent will take time.
Perhaps commercial products are already available
and accepted by the Food and Drug Administration
that cou{d be used in conjunction with mechanical
removal to control plaque until better agents are
available.
Summary

The effects of a commercial mouthwash on ex-
perimental gingivitis, formed plaque, and plaque for-
mation were studied clinically. The subjects first
used a water rinse for 1 minute, three times daily, as
their only method of oral hygiene and had signicant
increases in plaque scores and plaque weights,
accompanied by’ a significant increase In gingival
inflammation, When a commercial rinse was used
instead of water for 12 days, the plaquq scores and
plaque weights were, significantly reduced. There
was likewise an accompanying significant reduction
in gingival inflammation and formed plaque. Reduc-
tions of bacterial plaque and gingivitis were also
observed when the duration of rinsing was reduced
to 5 seconds, three times daily, or when the
frequency was reduced to one minute, once a day. ❑

This paper is taken from a dissertation submitted by
the senior author in partial fulfillment of the require-
ments of a Fel{o wship in Public Health/Preventive
Dentistry. The work was accomplished under Bureau
of Medicine and Surgery Research Work Unit
MR04 1.20.02-6053AJD.
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/-,. Efficacyofmouthrinsesin
inhibitingdentalplaqueand
gingivitisinman

Axe&son Pond bdJs# J: Effuow of mouth?uuer m vdnbiting &ntoA plaque and
gmgtvvir in mmt. J Clin Perwdontoi 1987:14:.203-212.

.

Ahruct. The asm of the present mak was to detem’unethe effect of diff~t
mouthwash preparaaotta used ss suppietnestts to reguk ord hygienemeasures
on dmui plaqueand gissLPviusla huntam. % VOIUSS- were reustttd for the
snsdy.Foliowsttga baseiine examtnaaon each stsbj= was given 8 catefid propfsy-
l~IX folfowtng whscb the mouthrmseregmmts wem tttittated. D@tg the 6
waks of trial. the subla sxxstsnuedICIexerctsethesr regular notwspemsd.
seIf-~-ortned plaque coawi meastsmx.The % voluatem wens assrgned asher
to I Or 3 differmt treatmentgroupsor to a control group asxxwdmgto a
mndotnsxedcode.The metnbssxof thecomroi group and the kistennegrouprsnsed
wch 20 nsf of the tnouthssoae for 30s. twt= tidy. whtk the membemof the
chlorhexsdinegroups(usingusher a 0.2% or a 0.1% soiuaott) tttsaedwith 10
mi of the anr.tscpwsolution for 60s SWS=daify. EXamsnatlonsmguding Cxm
ssamarm plaque wem performed ac baselineand after 3 and 6 wcckA while
the coodinons of thegsngtvawereexamsnedat basebe and after 6 waska.
Extrinssc sw was evaluated ttstttgthe Lobme tstdex.pkqw wasaasesad by
the Tureskymodification of Quigky-Heist index and the gtngtvalcondition was
exatnmedtssatsgthe t@t~v8i index system of LOS& Silness.Thetwttksof thernaf

t demowstatedthat she3 acme moushwashpreparaaotsausedaa suppkmettssso
regsdartoo sftckattmgmeaturumarkedly improved both the orai hygtettescams
and the gtngtvaiconditsotssof the paKscspatsnBhumassvolussteerxcompasedto Kov~PtaoIso -~Inemes-onimIo
the control rinse. lle ftigs thus agsw wtdsdata prevtotsdyreporredon the slam- cltnuesMel .cnmmonmne-

effectsof chlorftextdinedigkonate and !istenneasmepac both tn temss of l’~ -~.

plaque inhibition and resohmon oi gtstgsvms. ACUW@ br OUOIIUCIM 11Aofil l#iM

,Sfost forms of plaque auodatd pen-

odotstal disease scan wtth Mkmmato
ksiotts of thegsngtvaewhichif leftm?
truti WithCmemay prnfpua and
evsmuallyinvolve and compromsae the

enctta Wodotstal attachment appa.
rams of the affected teeth. Even if {he
compossttonof thesttpragmgsvaipkque
IS USiUkCdy di!kert~ htts the subgingi-
val microbiota of penodonta.1disease
s1[cS, illOSt If llOKd subgingtval pkitftle
developsubsequmt to the formatsonof
Supragtngwai plaque (for revrew we
Carlssofs( 1983)).This fact suggem that
pcrsodontaldiscese prevmrton .shotdd
be basedon measures whtch also pre-

vent supragsngwal plaque fonnaaon. it

has beets demnnsuated that gingtvttis
Cm be fesoived and petltSdOOtitiSp-
vented from dcveiopxng or tmxrrtng m
subjects who are mrokd its csrefutly
supemtsed pkque control progtasns(for

.

review sce Kriatoffersm & Meyer
(1983). Ftandsm ( 198S))inchtdingboth

andlor chcmtcal methods
?or rcwew see Lb (1976),
Konsman ( 19SS)).The tttamtman~ of

P- s’=ttti Of Ofd hygieneOV~
proiongedperiodsof sixrteby the use
of mechamal tooth ckamng methods.
even in a well-mamtamed pattent pop
ulation SS.howmer. Iabortous(Lindhe
et d. 1984). Cottxequetstly,effons have
beersmade !0 utiliZaChetnsd agents.
often incorpomsed in mottthtvasheaor
dcnttfnces. as adjuvasm to uaditsonsd
m*cal tooth ckantng procedures.
Overthe yea% a nUM~ of e~e
P~~om anoseptta(e.g..bisbigu-
amdes. qua- ammotuutn com-
pounds. phenolic compounds. alka-
louk fluortdesl and sun”ace.acuve
agentshave been deveiopcdand tested
In various pmparauom m both ShOfS-

and Iong-tetmt ctinicai trials (for revtew
SCCKomman ( 1985)).~e fmsetttstudy
descnbcs a clinical M in whtch various
mouthrmse preparations were used as
adjtsvatttsto mahatual tooth ckamng
in an attempt to reducethedevetoptttent
of supragsttgtvaipkque and gissgsvttts.

me Ob]ecnveoithe tnai wasto deser.
mtne in some detail the cfitucal efkt
of 2 chiorhexidine dtghconate SOhnsotts
and Iistenne used in mouthwashes to
suppktnent regu!ar ord hygiene mea.
sums on dental pkqueand gingtvtsssm
humans.

Matorlet WM Mm

96 volutt~ 16-s0 yettssof am were
rtcrutti for the study. They ail had
signsof vaqtng degreesoi gmgsvtusm
d~tkrettt parts of thedmttstonbutwere
free of pertodnntdauachmem 8nd

00-0010b8



a .4sdJonana Llndhe

bone 10=. Following a ba=i.tne exan’tum
anon. uuts sublect * tpven a carefuf

prophyt- Ittd*8 S=@ and fJrO-
fcsslortd tomb Ckanmlt (Axekon &
Lmdbe 1974). Immedutdv after the

ProphY- @ PXu started 0ss
the “mouthrtnse rXSUOMSbut wnwsucd
to exerctse ttmrreguhrsots-supervised.
seif-performed PIa4ue Cond pro-

--
_fhc 96 vOiUD_ wefC ass@ted

eu.hcr to i 0( 3 differenttrearment
groupsor 10a conml group accordtng
to 8 raadormxed code by whscb double-
blirtding was rnauttatned.The members
of the control groapmd the listerme
group rm~ wgoroudy wrth 20 ml of
the mouthnnse pmparauon for 30 s
nvice dady (in the mormttg and in the
aftentoon ). while the members of chlor-
hexdute groups (group bsbstane0.2!4
and group hsbttane0.1%) rinsed wth
IO ml of the xttasepocsohttioasfor 60
Secands twice dasly.

Chiorhedins ts a catmnic bisbigu-
antde the Xntsseprmpmpefuea of which
are SS0[ unusuaf when tested in vstro
(Gjersnoet af. 1970). Usdika mom other
attttscpu~ however. chiorbexidine is
reutttixl m the oral avtty followtng
rittasng aod is subtcqumtly rei~
overapenodof8-12 h.hantsbameIul
milieu of iorttt uamtsng can theteforc be
aubiished i the mouth and bacmnal
CoioruxatsotlOtt tooth ~ preven!-
edor retarded.Theabdityof chlorhex.
idine. incorporateditsa mouthwaatsto
prevent plaque formattost and in part

resoive exJstus~ plaque u well docu-

mmud (for rtnnew, s Komman

(1985)).
Listennc rnouthrinxa cmttarna com-

ponents such as ethmol. mmthoLthy-
mol. methyl aalIcY@teand etdyptoL
The mouthwash pmpamaon has ktt
shown to be ektive its-E p@UO
botttwhen usdaloae orwbertti aa
a supp&emerstto regular toochbruahing

(for revmw see Gordoo et aL (198S)).
m tmsssttgsWcm mitiatd the day of

the first propbyhxia. Duriog the week-
days (Monday thmttgh Friday). the
nnstngs were pert-ontmd Under mper-
vision. while rmsupemsedtinxtttgawem
rarned out over the weekends.Dunttg
the course of 6 wda of triaL the van-
ous pdrucrpanu corttutued thetr usual
oral hygmtte and dietary habits but were
mstntcted to refrain from using corn-
merctal mouthnnses. They were each
supphed wnch a ktorta~ soft nyion
toothbrush and COigat# MFP tootls-
paste.

A compicse Intrxoml soit lmsue
cxasnmauonwas perT”ormedat bascitrte
and ●fter 3 and 6 weeks of ma] 10evaIu.
ate the condsuoa of the omi mucxxa.

The buaaf. labuL and sublingual mu.
cow the Ionw chchard and soft pal-
ate. the uvuia and the ornphzrynx were
exammed for infkn.utaoort. ulcerations
or other lessons. Abemnons were MS.
orded. their seventy accessed and a
Judgesttettt made as co whether they
wem attnbu~bfe to the moushrtnse
pmpamsorm and mgtmensurdixed.

Ewrtmssc Slom was Scored atLmeLin&
3and6wee@ bytheuseofamodifh
catton of the Loheste index (Lobme
196S). The examtnaacmsof staitt were
limited to the fabial aurt-aceeof the 12
antentw tecsh. Each tomb wu vrsually
dwtded into 2 regsottx@e gorgtvulm.
glen Constwedof abotts 83 mm Wtde
area of the tooth next to the gm~
aadthebody mgrmtwbicisconaa~
thet=nmmmg partofthe labial tooth
Surfx Ordy Lhe @t@of rcgrorswas
scoti both for arm and seventy of
Slatnistga@mrdingto she foliowlrsgcn-
tt!rm

Oreo

0- no sw detxucd
1 - stareup to + of the gtngsvaitooth

regton
2-stasn over~to jofthegtngsval

toosh rcgton
3-scatn overmorethan+ of the

gmfpval tooth regson

Scvemty
O-ttoataus’
I - light Stare
2-modesatestam
3-havyssun

The area andaeverstyamreaweremuki-
plid with each other for a tooth scorn
Ioothscoma wereadded andamos in-
&x seen for the indivsdttalherebycal-
Crdated.

Giigititis was =md at basetineand
6 weeksby the useof the gmgtvaf index
system (he & Silnas 1%3). The buccat
and lingual gingsvalututs and the mter-
r!mtal papdh of all mmslable teesh
wcns exatamed using the following crt.
terrx

O - absenceof iafhsmmatson
[ -mild mtlammatton (slight

change tn color. little changem
tex- no bleedingon pmsxnrel

2- moderate mftansmatton (mod-
erate mdnexa. edema. and hy.

-phfi bl~au on P~)

J - SeVtte mfl~aon fma.rked

rxdnexs and h~h~ wnd-
eftcy to SpOmaSUOUS biecdmg or
Uhmtmtl)

P@lL?~~~a**~3
and 6 weks by the Tu~@ m~p
CaUOn Of tbe Qut@+Han In- ( TUM-

sky et S& 1970). w index esDp~

P* ~ ~ tbqtngsvd thrrdof
the tooth aurf~ The ~ and iusgu-
al surf= of all avadable teeth were
cxamtsmdfor plaque. Before scorrn%
tfsepiaqste waad@oeedwtthan er-
ythmsme dye aohttsow

O - no plaque
1 - ~ flecks or discotttmnotss

band of plaque at the gm~vai
*ofthetotstb aurfac=

2-thin (slmm)corstmuoaa bxsbd
Ofplaqlx atthegmgswisstargm
of tbe m“s

3-bandof~~tiimrxt
butlea, tbaajofti~thsur-
fa

4- plaqtm revering ~,or mom but
Ieaathsst+ofsbetoothxusfam

5- p@ucmvwtng *ormoreofthe
tooth*

Tlta Otder of mbaabtu ware (a)
son dssw Cotsditio&(h) stun index?(c)
@ngivaiinde%.andfd)p@rsem-Ail
immoral aamtnmona were perforttsad
byaatttgfcdmtal examtna (PA).

The srudv was desigztecjto provrde a
nummaJ power of 0.70 for detmang a
Clixlicdy itnpormnt diff~ to be
statrstmalfy different at the 0.05 prob
ability bet. Tbe tinaf sample - was
baaed otI the maxnnum deunstmed
among the separatereqursesstmts of the
plaque and gmglvai Utdexacoru

Average Index or score was deter-
tntned for each subject. The awm~
weM Mai~ by anal~ of V~
or mva~.

The Fisher exact teaI was utiIirA for
pauwme com~fts of treatment
groups for ~ of stain.

mum

Of the% volunteers who initiallv were
recrttsted for the study.8 failed to corn.
pkte the enure &week petsodof tri9L
The reason for termtstanon of the
mouthrmse mgmtens was mattsty thede-
velopment of l~OOX tn tie oral mumsa
(the floor of the mouth. tbe gmgtvaor
buccal. M- kmoas occurred tn 6
subpcm m the 0.2% hihitatte.grotqx I

00- OOi Obq
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GroKP M i SE ~ SE .? SE

Coorml 22 i.3~o.l 1.21*0.08 0.02 * 0.02

Iuurme

Iubuasu 0.2’%

N 1.2*0,1 119*0.07 0.13*0,10
[8 1.4*0.I 1.111*0.06 0.01*0.01

tubrsane 0.1% 24 L2~o.1 [ 26~007 o 12*0.09

subject m tbe coacrol group mmplaiaed
of oral lmratsots wlticb worsesseddurtng
srudy, I costcrolsutqect did notcmstsrtue
dte rtnsmg rqpmest for persossalrea-
Seas.The aftefaaosss@St ~ be-
tweetsthe ba.sdsaeeXMStSMttOIS and 3
weebmd6wceka ofsr@wssb respect
COp@S& ~@VtStS sod eXWUtSICtOOdS
SUMS are ShUS nqmttad for 88 sub-

~ h tbe cnntrol group 24 in the h,ster-
ine group, 18 in tbe 0.2’??’hibstaae group
aad 24 in rhe O.I % ftibitaaa group.

The exarhtmnoas ~-ormed at the
baseiine examtaaaon for she .98SUlqects
that canpiewd the maf Mveafd that
the4study gn)upsbad aimdarmeass

P455P In- -- aad Stasa
index scores (Table I). After the first 3
weeks of aon-aufsenmd self.per.
fonssed pfaque coasrol coasbitsed wtth

I supemsed rtnssstgs,the asma plaquem-
indexsum of the coamt group was
fouad LO have rematad Usmhastged

(1.3&0.l vemtts 1.2*0.1), whale in the
3 t= groups. tbe pkqsse seotu had be.
come SIgrUS-kamiy (p C O.(MI ) mducd
(Table 2A and Fig. 1). Theimpmmmat
was of sssasIafaSagMtUde (S$MO%) ia
the 3 groups aad occarrd basb ia iaa.
sors (Table 2B) and mohrs (Tabk 2C)
and oa bucsal (Table 3A) and liagnaf
(Table 3B) surt”zzs(Fig. 2). Tbe degree
of improversteacwaa ttttsseproammd
iatheiaaaor thanitt tbemoiartootb
regions. Thlw while tbe pique mra
oftbeissctsoratathe3=_after
3 -ks of ttial Varsed~ 0.3-0.4.
the correspoadiag scores its the mokss

Wet’e N@lt&S5ttty Qr<O.001) bi@ar and

Smousstd to beweess 0.s Snd 1.1. The

meaa~ts petfOttSKd U the 6-week
cxamsaauoa mve9kd tht tbe improved

oral hygme susus aorcd ia the test
groupsafter the fsns 3 weeksrussasrted
uachaagcdor Improved fudser ~Tabks
2 aad 3). The individual mesa plaque
indea score of the coatrol group at 6
weeks was not sipdiatttiy different
from the value dcsthted at baaehae. (t
should be obsewcd. ho~. that the
plaque Scorn reprueatsssg tlse molar re-

Bons decmsed mthisgroupfrom 1.9 at
basehne to 1.4 after 6 weeks (p< 0.01).
Table 4 mpon4 rbe % of soothsurfaces
whdt mxsvcd a piaqua index score of
0,1.2. 3.40r Satthebaseltaeastd at
the 6-w-k eaamusatsoa for the control
grossp as wd as for the 3 tat groups.
A phsque Iadcx scam of O rtpmseaca
a moth SW-U that u crtarciy free of

ch~Y dete=abk pique. At base&rse.
bccwem 4[% and 31% of all wn-acu
exammedwerefound to be plaque.ime.
Al the 6 week cwrtsMssoo. us compar-
isonto the baseime dam. there was la
the 3 teS~~U~ but not m [he control
grotlp. 2 UWked m~ la the % of

piaqtM-i’rce tooth surfacu. Thu ia the

listesme map. the Y, of surfaceswsth
plaquetttduSOXaOhad i~ from
4(PY.to 66’% whik us the z Wjtasse
grou~ the ConespaadistgChassgewas
31% to 76% (hibitasse0.2%) aod 41%
tO67?4 (ttibimtw O.1%).

Table S PSS the iadividttai meass
stain idea -MS for the 4 study groups
at baseba. 3wceksaad6~Slg-
nif-t extsmsw tooth liisdonslossl
didaotdeWop dsuistgtbe6weakaof
Crdistassy ofthaptxtpa .

The gi~ tadca akuatsoaa ara m.

.

Coosml Hibisasu02% HMam O.IY.
f SE f SE t SE t SE

b- 1.3*O.I 1.2*0. I 1.4*0.1 12*0.1
“3-- 1.2*O.1 0.6*0.1 0.3*0. 1 O.S*O.I
“&vwb 1.2*0. I 0.6Y0. I 0.3 *0. I 0.s *0.1

% mductsorsfmm aistssol
at 3-- n’% 61% 57%
at 6-weks 51% 77V. n%

p<oool p<o.oot p<o.fml

Tdb&2B. P’faouemales sums I~~SE) for nsmor moth msmm

● Cootmi Lmerme HIbIrsne 0.2% Hihram O.I%
f SE .? SE ~ SE ,? SE

b- l.1~o.1 09*0. I I.1*0.1 0.8 *WI
● 3-warks I.O*O. I 04:01 0.4 *o. 1 0.3*0.1
●6-wWka I.l*O. I 03:0.1 o.2*o.i 0.3 *0.1

% redwdon frommmml
at 3-wceka n:@. 65% 7s%
at 6- W* ● 82V, 71%

prolml Pco,mi p<o.ool

7k6b 2C. Plaque males-MS f t ~ SE) for molar mo!h rqons

control LIuurrw HhrtaM 0.2% HiMane O.I%
.? SE ~ \E % SE .? SE

basehoe 1.9*0. I In:tl} I 9&0.2
“J.weeks

1.9*0.1
1.7*0. I 11:01 0.8*0. I 0.9 *O. 1

“6+eeks 1.4~o,l I!):I)I 0.5*0.1 0.8*0. I

“Adj@ad rneanx

% reductsonfromeontml
at hweks il. , 53% 46%
al &- :V*O 65% 45%

/?<l)@MS p<o.ml p<o.ool

\
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PLAQUE INDD SCORES

R mu en lNa50Rs

Iii

mtbe=gmupa thaamshecomrol grnep.

ported in Tabla 6.7 and in Figx 3, 4.
Eetwecn the baMinaandtbe &week

leXsmsnaOon.s, them We?e Osdy mum
~== in ~ ~wa of tie
gist@va of the Control golsp pamci.
patsu In all 3 MI grostp& however. the
man GI scams were sigmficamly
(p< O.001) redud dtsrtng tbe 6 WfXkS

of Stial. Thus. m the lisrmtte group. the
mdtvtdual mean GI score was redtacd
from 1. 19*0.07 to 0.48*0.06 (51%
compared to COatroi)Wbik m Sttebibi-
tane wups tbe GI =- m hStSU@SC

down from 1.18*0.08 to 0.6S*0.07
(0.2% hibisarse grrsop) and , from
1.26*0,07 LO 0.61 tO.06 (0.1% hibitaae

pup). The iMpSO~t of S& gin-
fpval CotsdttionsWu more nserked in
incisor than in tbe mofar~ (Tabfa
6Barsd6C and Fig. 3)endwasbemst
prnstound at lingual surfaas (Tables
7A. B, C and Fig. 4). A famlter enaiysu
of she changes that ~ dunssg sise
6weeksof tMwrthr eapecttothegsn-
P* cortdmons u preseoted in Tabfe 8.
AI the basefme ex-naston. between
37% and 43% of all @t@al untts
exasttmed showed clinical ssgnsof mod-
erate to sewn inflammation (gmgtval
index scorns 2 or 3). In all 4 study
groups. the % of gingtval unia scored
G12+3wasredumsi betwcenthebesc-
line and the &week aamtnatson. At the

end of trd. 2S% of the gstqwai umu
m tbe control group measved a GI scose
of 2 or 3, whsle the cortespondtng tig-

urm for che m gm~ W= 7*/c(~~.
lne group), 12% hbttane 0.2”/’ group)
and 11% (Itibltane O.[ ●/. grtntp~. The
Improvement of the gtngsval condmorts
m the 4 study groups is afao Iiiusuated
by the mcrcastd ●A of clirucal heakhY
uruu. At baseiute, be= IS% and
22% of the gmgsvd sues nxctwd a G[
scoreofO.After6~stie~~
$POnding fi@tres W= 27*? (cottwo[
~up) =d 59,46 end 50% in the lisser-
me and the 2 hibi~ ~u~ ~..
Uwiy.

Tba scsstIu of the pruerx citmcaf snal
dmnonsmt#d thateacboftIse3~
mostsbwuh prepanttone usd as S*

ptetstestreto regulartooth ~!g
~~~bothtbe
@fly~~~*-~

dtttons of tlta ~ b- Wk
Unteess.Mom of tbe =W==J=-
=?x=totio~bytum=t.~tt-
duossonof the p4tm amrcx ocmured
durosgthc ftsst3wsekaoftbeti
buswaamasnmmd ordtgbslyhtssber
enhanmddtsrmgthe,ecmtsa 3.week~-
d. Our tindmga sbus ape wtb deta
prcvsotsaly repmsed on tba effcaa of
Cbktshcxtdtnedlghtcsttmmand Italeme
antssepuctMcdaslslouthntutY botb us

T& 3.4. Rauk of pfaqu mda (QuigJay& Ham mdea) ~U rcpmxmmg H
SUrfama

control Hibnatta0.2%
‘.f SE

HMaoe 0.1%
~ SE .? SE $ SE

1.2*0.I 1.0*0. I 1.3*0. I Ll *0.1
“3.* 1.2*0.1 0.5 ●o. I 0.5*0.1 0.5*0. I
%- 1.1*0. I 0.5*0.1 o.3*o.l 0.4*0. i

pcoJX)l p<o.cml p<o.ool

T&+&M. Result of p@W mdeS(@@ey & Hem fttdex) m~ts mpresaaoagbngual
Surfams

Comsol Lutanne Hhaoe 0.2%
f SE

Hibnam 0.1%
.? SE f SE ,9 SR

baaaime 1.S*O. J 1.4*0. I 1.5*0.1
●3.vuks

1.2*0. I
1.3*0. I 0.7*0.1 0.5*0. I

%-
0.6t0.l

1.2*0.1 0.6~0. I 0.3*0.1 0.6t0. 1

“Adjuted mans.

% mdumsoofrom control
al haks 47Y. 62”A 57%
al 6-waska 51*A 77% 50%

p<o,ool p<o.ool p<o.ool

00-001011
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FIAQUE INDEX SCORES

EZ3 SUW Z! UNCUAL

iii

aadafserj aad’6 wwk.$ofreal.

mrou of plaque Snhibitiooand reaol-
Utton ‘of glngtvsus (for mew see
Kontntan ([985)).

lle mete parsscipaaoain a clinical
~UiaIwhichinvolvesprophylaxisand re-

peated dald e%asmnatloslsmay, even
ifno acnvemctnpu WemadeSOCttXstge
the qtahty of the self-performedplaqua
contrni. w.unularethe msbjecmmvokd
to improve thesr mechamd moth
Ckansngnt~ This so caikd “pla-
cebo etkct’” was exanunedia the pra-
encstudy la great dCSXILBothwstb~
SPUXto plaque reducttonand BM@tfis
resohtuon. Slgmfkanc changes oc-
curred durtqj the 6 weeks of trial its
the contrcdgroup. The individualmass
plaqueindexEore of the amtrol 6roup
did aot changebetweenthe hse&te mtd
thett-wek exaamwlost(l.3*o.1 Vemss
1.2fO.1). but a qmfiit redution oc-

curred in the motar tooth regtotts
(1.9*0. I versusL4*0.l)andatlingud
surfaca(I.5f0.iwssus1.2*0.1).Fur-
thetmote. wtth respect to the % of
“pkque-fra” moth surfaca [phtquem.
dex scores 0+1). it was obsened that
such surfaces mcrcaxedfrom 5854 at
base!ineto 6S%at 6 w~ks. in addition.
surfaces that harbored abundant
amounts of pkqsa [l.c.. p4ueindex
scores3+4+5) wemsdtcedfrom 17%
at baselineco I I% at 6 week During
the &week pemd of obsetwanost.the
mdivifiuafman qm~vaf index~te of
thecontrol group was also reducd from

1.2tol.0. Af@mXUXIySUd&M

vtdualwmredam~~ the%
of Cikltdy heakby @sqtvalumta (GI
scamO)tnctusd from 20 to 27%, aod
Mxrkediytnfkmmed @ngsvaisum (GI
scote 2+3) W~ mdttccdfrom 40 tO

25%. WUM of the ati@kanc ChXSt@21

thxt 0mlu7ed In @e Comtd group, the

~ ~ XCtWCmouth&h p~UOns
tated wcmetT~ve m rcducmgpwue
=d tigZLSof gn~ns In lndj~d~
WbO COnastuaj thew m- roods

clamssg habtts dttrsng the tnai. This
dlkXCYWUfCtkxd by tmproventenrs
ill tbe SSdiVidudmast p@W and ~-
~vaiindoxacombut~m
moreobvttstuwhea*f~~-
butlonaofshevartommmmm.
u- IA ~ for exasttph, axsutna

that tbe ob3eusve of Uttng a mouthwash

~~m—Mscaf tooth cle8st-
mgtsto-toothsurfawtti~

dAocamoUam of plaque M folloWng

W@=~~-&Afk6weekxof
-o~Y-2%a .Bd4%ofStsch
5* [m plaqae b 3++4+5)
tws8tmd tarhetest~ aIlweT,
Iocatedtlsthesno lartoothsegmtmlt

-~=m-=dtititi=
Wuofnamedlstlndt-w lwdsudy
hadsrather bsgitataaskd oforalhy.
glmprtorto thetsuL’ITliSfacxladlw
tmmdbythe obaas’auostsb,esatb
bkctwaa 58%assd67!40fdItods
s- were “plaqua.fre!e”(had *
P*=kacorsf ofoorl). Thedn-
ma= tmpromsEatof tba Od hygtetm
Cmtdmotttnthetxstgrottps uaiaosknt-
O-td by the mauled % of “plaq.

T’4. %ofcooth eurfameanraj@aqw* O.l, ZJ,4aadiat~a@a.f&6
Wekaeft!uf ,

Plaquem6u [@&& Hem
Scow o- I 2 3 4 5

Coauoi
- 349, .24% W/, [1’% 4% 1%
*- 2J% 4$% 21% 9Y* [% 1%

~
~ 40Y. 24% 20?4 Ii% J% IYe
6-waks 66% 20$Y* IOV* 3’% 1% 0%

Hibitaae0.2%
basdiae 31*A 27% 24% IIY* s% 2%

76% 17% 4*4 2% 0% O%’*
Hibiuae0.1%
b-w 41% 26% 17% lo% 4%
6.-

2?4
67% 10% 10% 2% [% ova

Table S. Extnnma mm imfax (a.m. Lobeae ( 1966)) calculated fmsa U9ewmensl made ●l
basebiwandafter3@6w~oftmk meanands~~

Coatrd Lwenaa 0.2%Hibnaac 0.1% Hilmaaa
.? SE r?SE ? SE .? SE

basatm 0.02*0.02 0.13*0.09 O.00*0.W
hmeem Wos+0.03

0.13*0.09
0.07*o.fj4 o.07io.f)4 0.14+0.12

($-~ 0;0 06?20.OS o.14Z0.07 0.1010.06

00-001012
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1.75
1

1.s0+

0.50

0.25
IOJ

9 OwmLL m It4usms

tbaam theplacwho-trot 6roirp.

udree” cootbdams at the 6-week
exasmnastoa :.e., 06% Okertneh 93%
(hibitane 0.2%) and 87% (hibitatte
0.1%), wntpued to 68% in thecontrol
m.

Ftwtbenno~ the -t pi4ue data
demotsswate that wlsde tbe nnutwve
men;sn theconmlgroup& in

molarsadatlingualtoothstsdaa3m
the test groq tbetnOsS obvsous plaque
rahmons wem observed in masers.
This tsxhcstesthatfoilowtstg prophy-

laxis on day o,(betnmttbersof the cnn-

UOIg?oup pasd more mestaonthanbe-
foretoplaque rensotd intieposterior
sezmettuof the dentitson. h ah indi.
& thatmmsthrinsmg u ~ in
tfsepmsentrxidwasksseffectivem
bringing the 8cnve usgsdetsra to tbe

possenor than to tbe Iomor teeth.

The 8cove mouti pmpasiosis
Weredsodfectivemcostspansonco the
Cousroltn m of gitlgsvstis resohruosl.
Thus.out of all gitsgsval umta which at

the basehsse w6te constdeted Wammed
(GI score2 or 3), 9% had become
hea.lcby(GI score O) its she control
group.after6 weeks.while the com-
spondingfiguresfor the test groups
were39% (Isstrntte), 300/s (hibitanc
0.2%) and 29% (hibitaste 0.1V.). In
other words. the acuve mouthwashes
were 3 to 4 umes as effectsvem the
placdm rrnss m eimsusatsstg chid
Slgtls of glnglvstls.

h the Iistetme grnttp. theindividual
mean pIaque index scores,m campan-
sorsto the consroldata wetc tuhsced
by about 50’?4after 3 and 6 WdS of

trial At 6 weekxtheindividualmean
gin~vd indexscorewasalsoreduced

by WA. Ths.sdegreeof ycrardattonof

ftcw p@UeIotmatsonandt’e@utlOnof
gjngwmsobtameu by hstmneanttsep-
tx.when usedas a supptitto nor-
rrdotihvgtesseprocesiurcs. Mcmnpat.
Iblewtchor evengrcam than rdtcssons .
prevtottdy mpotsed from sstmkstucbcs
(C.&,Gomer et al. 1972 L@ es al.
I974). -fbe Obsetwtsorssmade us the
pmsencmal Uo corromte tentt~ m.
ported by Fosneif et al. [1975). They

iusemad to ● 2-week cross-over lnldy
the ram of plaqts6 formastost and glngs-

~@ ~ when all effom
towud Utsvt ntdsan@ Otal hygteste
m Wssbdnwn. Tbe 10pamapmtts
rmsed3ttmes ad6ywrth20 ttUofhster-

ine or 8 p- Solutson. The mxbots

---mzweeksoftsd
there wasmtke actsWgrotsp 853%
ruhscsson of the meass pl+sc soda

m a 93% Suktson of plaque wet
wesghL and ● 479/$ red~ of tbe
man-mdeaxose

AcornPMsoo besncsmskbszume
imm-*swo &hf-a6suowm
thepfuestc mdsm8f6dthu the

~ ts—b—=
WetsequaUyormoreefEkusvem*
lngpq~tbs-~h fsoc
qustcasefktsvemesthamn 6m=
resoiuoon.Thisconchmmu M on
comparisonsmadebotb~ the
nu!anpiaqueandgtngtvdtssdexscoru

Ta6k6A.kditiudmanpnpvaiindex~= (J’*SE)calcuhti from~ made
Zt~ s08sf~6weeksofmsl

. Cootrd LlstetmcHdwruu0.2% fiahssaet).i%
,? SE .f SE .? SE .F SE

badme 1.21*0.08 1.19*0.07 1.18*0.08
&WaEh I.@ *0.06

1.26*0.07
0.46*0.06 0.65*0.07 0.61 *0.06

% rwdrXUOafrom control 5!V* 35*A 3g0~
p<o,ool p<oal! p<0.001

T& 68.Gin@ males~ forRCUWtoothrrWU
c&mlrol -ne Hihaoe O.zvo Hlbissm 0.1%
,? SE t SE .? SE .t SE

b8mimc I.06*0.091.01*0.09 O.!??*O.1
b- 0.66*0.07

1.06*0.03
0.3950.06 0.52~0.07 0.46*0.06

Y.mdtnton fromcontrol 55% 39% u%
p<oool p<o.ool p<o,ool

Thbk6C. GinrnvaiInkwrwsformofor mothrqom
Conuwl ktenne Hhmm 0.2%
~ SE

thbltaneo.I%
~ SE .9 SE .? SE

1.41*0.07 1.45*0.06 1,40*0.07 1.50*0.06
6-AS !.18*0.070.67 ;0.06 0.64 ;0.07 0.81 *0.06

% redtwuonfromcontrol 43% 29% 31%
p<o.ool p<o.ool p<o.ool

00-001013



To& 7. GioE=I - ~ ~ fm= ~taaurleatbasclmeand atls?6

WWkYoftnak
(A) Au-eatmuuft*SE)

Coouoi Hhaae0.2% HlblWM0.Iv.
.P SE .?SE r?SE ~ SE

badm 0.76*0.06 0.76*0.08 0.s1 *0.09 0.81*0.OIJ
6Wukl O.ti*0.04 0.2s*0.04 0.46*0.050.39=004
v,~ (mmCoalrol 57% 29$=6 40%

p<mot p<o.fx)i p<o.m

(B) WUriu(lksa
Coafmf

‘.?%?
HiMane 01% Hihm8),1%

.l’SE ,?SE f SE

0.s1*0.06 0.93*0.060.90*0.090.%*0.06
G- 0.71*0.05 0.43*0.05 0.46*0.04 0.s2ko.05
% mdWnOtlfromCoaud 39% 32% 27%

p<o.ml p<0.m p<0.007

(c) fnrcmwxmd= f~tSE)
.. Coarrol f-lib0.2% Hiblteln0.1%

~ SE .9SE $ SE .?SE
fxAne, I.41●0.OS i.36f006 1.J3*0.09 i.44*0.OS
&wwkS 1.lS*O.070.S5*0.07 o.74*o.fM0.69*0.07
% mom fromcontrol 52% 36% 40%

p<o.ml p<f).ool p<fl.ool

and onahmnotm~ thebaseltne
andcha&WdaanunSoons.of* %
dismtmaon of the vanotuscorecawgo.
na.

DwI@& w M~ &r*&m.
It~4rud#rp!aQwud6u6r?A~
&rGvrgmtu& M~
shevorhe@adesnlrbewUrde&aqrfemuat
de Wwkuagzfuuzkh zu oraim Hy~

GiIr6ival ldu
(L& & - UMs)

Scorn 0 [23
Coatrd
WeiiOo :0% 40*A39% I%

27V,46% 23942%
Lktenne
baeeih 22% 39% 38% 1%
6.- 59% 34% 7% 0“/.

Kibiune0.2%
b8Aiae 20% 43Y. 37% o%

46% 41% 12% 0%
Hibiraaeo.I%
baAtne \8% 40% 41% I%
&wa?kl !O% JavoI1% 0%

~ em~ Mrmda@uoppr6-
puu8mfdlePf8qnlr JrfddtGGufp’lnsbesm
men-kko mrhlmeoalkuamea. h
-smduoahrms%fiulnul@pmbmr.
k teal N& m AaufP?wuotenadmq
Wlrde paler prom cra@ead propyhk.
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(VI) SUMMARYOF DATAAND RATIONALE

This section sets forth the scientifickis for the

conclusionthat Listerineis safe @ effectivefor the

prevention and r@uction of plaque and gingivitis.

Summries are provided of all refe.remedreports and

articles.

Listerine safety is dkussed inthefirst part of this

section. Asdescribed there,HIAaXlanumker ofexpWt

panelshave detemhed that Listerineingredientsare @e.
forusein both fm5aml drugs. Listeri.nesafety is

demonstratedthroughextensiveclinicaltrialsW through

110 yu of ~ use.

‘Ihesecaxlpart of this sectionsummarizesthe scientific

data demomtratirq the effectivmess of Listerine h

preventing and reducing plaque @ gingivitis. The

antih-ial activity of Listerineis dkcwsed as well.

In addition, data L5 presented on the antiba-ial

properties of the hiividual active ingredientsanl the

mntrtiio~ of eachto the ~1 antti~ial properties

of the formlation. We alsoexplainthe etiolcgyof pl~e

aml gingivitisand the need for a tiemicalmans to ccanbat

theseconditions.Finally,we discussthe Amrican Dental

Association1s (ADA’s)revieward amqtance of LLst4xhe as

safe ard effectivefor the preventionand reduction of

plaque @ gingivitis@ the -rt of the American

Amdemy of PeriodontologyfortheAKIAdecision.



We have includedall mjor short zmi long term clinicals

that clearlysupprt the safety@ efficacyof Listerine

Antisepticfor the preventionad rddion of supragingival

plaqueaml gingivitis.We havenot includednumerousother

studieson Listerinefor other claims,e.g., hd breath,

etc., nor have we includd studieson plaqueor gingivitis

where Listerinewas includedas a controlor to make a

mqmrison to anotherpmhct. The mitted studiesare not

imcmsistent with the stuliesthat are includedin this

suhnission.

,

00-001311’



A. SAFETY

1. mm ANDmm REmIxmwsJxlm

‘Ihefouroils in Listerine(thyml,eucalyptol,methylsalicylate

and menthol)are all reccgnizdaxlmmmly used in fmd as

flavoringagents. ‘Iheyare generallyrecqnizedas safe (GRAS)or

approvalas fod additives13ycurrentFIM regulationsand/or are

deemedto be GRASby the Iix@rtPanelof the FlavorExtractManu-

factur~ ~iation (FIIM?l). The FEMApanelconsistsof a group

of _ pharmacxkgistsand toxiccdcgistshhcse mission is to

determine,on the basisof all availabledata,incluhg experi~

~ on COnunOnuse in feed,what ~-are GRAS. FIX has
.

‘regularlydeferredto the expertiseof FEMAin assessingthe safety

of flavorixxjagents. The pertinentregulatorycitations are

identifiedin the attached(TableI) ad the full repxts can be

fourdin SectionIV. A. - IV.D. In addition,the fullScientific

LiteratureReview documentspreparedby FEMA are attached,as

appendicesI throughIV.

These ingredients are ubiquitousin foods, particularlymnfec-

tionay products. The NationalAcadq of Science survey, of

~ on ~ = of f~ additi= repo- the use of K
flavorsin cough drop6, hard candies,soft candies and chaving

gums, among other prakts (AppendicesI-IV). All of these

mnfectim prcihxtsare used by the genera1 populationon an

unlMted 12dSiso

Additionally,these oils are foundin a multiplicityof UK drug

prcduct formations and, as such,havebeen reviewedby different

UK drug expert advisorypanels,for koth internaland external

indications.All of thesepanelshave founitheseessentialoils

safefortheirintendeduse. A sumary of the respectivepanel

findingsare al.saappmded (TableII). he completepanelreports

- be foundh SectionIV.A. throughIV.D.

00-001318



2. QU4LHKYJ6ALSAFEXY

1) mtrdwtial

OVer the past sevezalde=des Listerinehas ken the subjectof

extensivecliniml studies(reportedherein)d=ignd to assess

efficacyagainstplaque@ gingivitis.‘Ih=estudieshave bem of

variousdurations,kaxtmre recently,long= term (6 ard 9 mnth)

studieshave beencondlctedfollcdng Ameria DentalAssociation

(ADA)guidelk. Listerinehas alsabeen the subjectof lxo Q

vivo microbiologystudiesin whichthe oralmkrof lorawas asse=sd

fOllowinglong-termuse.

.
‘Thesestudies,representingover20 yearsof dab derivedfram ,

controlledsup2.rvisedclinicalsettingsemmpassi.ngover 1500

subjects,shm conclusivelythatListerineis safe for use in the

oral mvity. In fact,not one caseof oral softor hard tissue

aberrationattrikntableto Listerinewas repo~ in any of these

studies. Additionally,long-termuse of Listerinehas mt been

fouM to adverselyalterthe oralmkroflora.

Various investigate= have locked at the possible link be~

~usedoralnucusal ae~oral~. mese

studies, whiti do not shm a causal relationship between

mouthwashesal-doralcaner, are also

The followimgsectionssumarize the

frurnthe staxlpointof oral safety.

describedherein. ‘

above noted clinicalstudies

2) OHillklUmSMmi=lnesafeq

a) Lamster,I. et al.: ‘Iheeffectof ListerineAntisepticon

reductionof existingplaqueand gingivitis.Clin.Prev.

Dent.; 5: 12-16,Nov. -Dec. 1983/Warner—LambSIXRes=m%i

Rept # 931-0170,Mar& 24, 1982. (SeeSectionIV

SafetyStudiesRef. a.)

oo=ooi3w
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1

‘l!kiswas a double-blindplacebocontrolledsix month studydesigned

to assessthe efficacyof Listerineagainstplaquearkdgingivitis.

It included145 subjects,45 of whom were in the Liste.rinegroup.

Subjectsrinsedtwicea day with Listerineunder labeleddirections

for use. This studyincludd specificevaluationof oral soft ail

had tissue at baseline,1, 3 and six mnths for any patholqy.

The oral tissues exmined were hmcal mumsa, labial mumsa,

sublingualmucma, tongue,hard/softpallat and uvula/oropharym.

~mof~e ~tims, alxxrationswere to be recorded,

their severityassessd @ a judgmnt mde as to whether or not

they were attrikxbbleto testmterials. ‘lkrew=e no reprts of

any oral tissueabnormalitiesor aberrations.

b) Gordon,J. et al.: Efficacyof ListerimeAntisepticA ,

inhibitingthe develqxnmt of plaqueand gingivitis. J.

Clin.Pericdontol.;12: 697-704,1985/Wamer—Imt=t

F&sear& Report# 931-0491,March 5, 1984. (SeeSection

IV Safe~ StudiesRef. b.)

‘Ibisninemnth, plaque/gingivitis,placebo-controlledstudywas

conducted in 127 subjects,38 of whom were in the Listerine

treatmentgroups for six mnths with 27 remainingfor 9 mnths.

The prabml was similar to the study notd above. Oral soft

tissueexams-e pxformd at kaseline,1, 3, 6 ti 9 mnths. No

effectswere okservedinanygroup, interms of soft or hard tissue

abnormalities.

c) De Paola,L. et al.: Chemotherapeuticinhibitionof supra-

@9iml *1 plaqLE axl gingivitisdevelqment. J.

Clin.Periodontal.;16: 311-315,May 1989/Warner—Lambert

Reseamh ~rt # 931-0647,Decem&r 17, 1985. (See

SectionIV SafetyStudiesRef. c.)

One h-cd @ seven (107)subjectsparticipatedin this six-mnth

plaque/gingivitisstudy,54 of whomwere in the Listerinetreatment

grw” Folluw@ a protocol similarto the ~ ad Gordon
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studies reportd akave,subjectsr= with Listerineor placeko

twicea day unikxlakeldirections.~traoral SOft ti=ue eXZUW

inationswere performd at kselbe, ad after1, 3 ad six mnths.

No =f t tissueaberrationsattrtitableto eitherr- were noted.

d) Mankcdi,S.: Efficacyof L&terine (W2194-92)and

ListerinePlusMint (W2194-194Jin inhibitingthe

developmentof dentalplaque@ gingivitis.Warner-

LambertReseartiReport# 931-0780,July 18, 1989. (See

SectionIV SafetystudiesRef.d.)

This six-monthcontrolledcli.ni=l_ ~ t~ ti-P*/

‘anti+ngivitis effimcy of Listerineto an ,~ilMltLU mint ,

flavoredL&&rim containingidenticallevelsof activeingre-

dklts . 124 subjectscmpletd the _. All ~j- r=

twicea day with -t materialfor 30 =econds. Irk=3C@ ==

tissueexaminationswereperfon@ at baseline,3 @ 6 ~.

Tissueswere examhed for inflamntion,infectionul~tion or

lesions. No mntion of adversereactionsa~ in the res=rCh

report.

e) Overhols=, D. et al.: Comparativeeffectsof 2 &em-

therapeutic muthrim= on - tie develqment of

Supragiqiml dental plaque ard gingivitis. J. Clin.

Periodontal.; 17:575-579,~ 1990/warner—~

~ch I&port # 931-0730, F~ 2; 1988” (=

SectionIV SafetyStudiesRef. e.)

This six-monthcontrolledclinicalstudycomparedthe anti-plaque/

anti-gingivitisefficacyof Listerineto that of Chlorhexidine

(Peridex,Procter& Gamble). A totalof 124 subjectsccanple&dthe

studywith 41 in the Listerinegroup. As in previousstudies,oral

soft tissue was ~ at baseline,and after 3 W 6 mnths.

Tkre were no abnormalsofttisuefj- repd=d.
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f) Mankcdi,s.: EEfectof Listeri.neAntiseptic(W2194-92)

@ Feridex(W14948-6)cmpared b a hydroalcholic

control(W2194-167P)in inhibitingthe develo-t of

dentalplaqueand gingivitis.Wa.rner—~ ResearCh

llqort# 931-0792;March 26, 1990. (Publishedas an

abstractJ. Dent.Res.;69:M. 1099,1990). (see

SectionIV SafetySt@ies M. f.)

Cme humked ad seven (107)subjectsccunpletedthis sixmnth

controlledclinicalstudy 0=9?=m me effi=~ of Listerfi m

Peridex. Thirtyfour (34)subjectswere in the tisterinetreabnent

m-” Oral mcosa tissue cmkiiitionwas recordedat baseline,3

and 6 nmkhs. No adverser=~iom were reported. .
,

9) Kowitz,G., Lucatcrto,F., Cher’ridk,H.: Effectsof

muthmshes on the oral softtissues.J. Oral Med. 31-47,

1976. (SeeSectionIV safe~ StudiesRef. g.)

h) Kcwitz,G., Lucatirto,F., Bennett,W.: Effed= of

dentifriceson soft tissuesof the oral cavity. J.

Med. 28:105,1973. (See SectionIV Safe@ Studies

h.)

Oral

Ref.

Kuwitzreportedthat 2-weekuse of variousunidentifiedcan-

mercialmuth washesresultedin inflammation,ulceration,

epitielial peeling ad g~c tongw - like lesions,kt mild

not attritutetheseeffectsto any specificingredients.The

validityof Ws studyis questiotile.No oral examination

was reportedto have keenmade priorto the experimentaluse of

the mouthwashes.Rigor- ~ couldalsohave contrikxted

the firdingsof this studyas previouslyreportedby the sam

investigator.

to
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i) Rothstein,A., Piccozi,A., E., ~le, J., cancro, L. ,

Siqer, E.: Soft Tissueresponsesto high frequencyuse

of experhental and ccmunercialmouthwashes. Pham’lacol.

and Therap.in Dent.3:25:,1978. (SeeSectionIV Safety

StudiesRef. i.)

A studyby Rothsteinusingstringenttestrenditionswas

unsu~ful in confining thesefikiings. Severalcmmrcial

mouthwashes,includingI&&wine, did not produceany soft tissue

conditionsbeyofithosewhichwouldbe expectd in the nomal

population.

.
.

j) Elernskin, M.: Oralmucosalwhitelesionsassociatedwith

=cessive use of Literinemmthmsh. I?epotiof

cases. Oral Surg.46:781,1978. (SeeSection

StudiesRef. j.)

IV Safety

Bezmstein reported

white lesions in

prolongedsurface

~ —= of ~tict dif~f fi~

patients using Listerine. Buth @ients had

contact throllghexcessiveuse of the product.

(Onepatimt held the productin his muth for 15 “INnutesper day

tile he shaved). Followingdiscontinuationof the prcduct~all

k) Warner-bmbertResearchReport#955-0831.Oral

Imitation ard sensitizationpotential of Listerine

Antiseptic(W2194-92):A clinicalstudyin humns. (see

SectionIV SafetyStudiesRef.k.)

A well controlledstudyby Pallazollo,followingexaggerate use of

Listerinefailedto show irritationor sensitizationof the

oral mucous*anes.
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(’ 1) Weaver,A., Fleming,S., Smith,D.: MouthwashW oral

,cancer:carcinogenor mincidence? J. Oral Sury.37:250,

1979. (SeeSectionIV SafetyStudiesRef. 1.)

Weaver,et al; sxqgesti thatmuthwash use may be an

etiologicalfactor in the developmentof oral cancers. However,

his studysuff=ed frcanmajor limitations,a smallnumberof roses

(nine) who were non-smlca= and non-drinkersW the lack of

~tiility betw=n rosesand controls.

m) Blot,W., Winn,D., Fraumeni,J.: Oral cancerard,

mmtmash. JNCI 70:251,1983. (See.SectionIV &fety ,

Studies Ref.m.)

n) W@&, E., Mbat, G., ~, S., Lemnstein, M.:

oral ~ and lmuthwashuse. JNCI 70:255,1983. (See

SectionIV SafetyStudiesRef.n.)

Two ~te 1983studiesby Blot- _ on oral ~, whiti

consideredmuthmsh use, were unableto confti the f- of

Weaver. No dose responserelationship were established W no

=usal significance was attr~le to daily ~ use and

oral ~. In the study by Blot,the relativerisk did not rise

with increasingym of muthwash use, nor were there consistent

trerds with frequency of muthwash use, lm@h of th the

muthmsh was retained in the muth,

S&ength vs. diluted)of muthwash.

In fact, where significantdifferences

or concentration (full

were o~ed they wre

frequentlyinverselyrelated. For example, in W@ler’s m,

durationof use was higtilysignificantW inverselyassociated

00-001384
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with disease as was the cumulative muthwash index, which

cumulativelymeasured daily use and durationof use. Interlrtsof

duration, the highest relative risk was seen in wcmen who US@

mouthwash daily for 1-4 years. This effect, in short &m users,

and lack of increasedrisk in more frequmt users is, accordingto

the authors,most likelydue to the use of muthwash in reqxmse to

synptoms of the disease rather than a cause of the disease. !Rrk

study also did not stablish a tumr —enhancingeffect of mouthwash

in smokers ad

o)

alcoholconsumersamnylnen andwomen.

K&at, G.C., Hebert,J.R., Wynder,E.L.: Risk factors

oralcancerin wcmen. ~ Research49:2803,1989.

(SeeSectionIV SafetyStudiesRef.o.) .

for

A follow-upstudyby Kabat,Hekert,d W@ler undertmk a further

evaluationof a potentialrelationshipof muthmsh to oral cancer.

They confirmedthat muthwash was not assmiated with ircrea=d

oral cancerrisk in term of frequency,durationof use, dilution,

or rinsingpractices.

P) ~, A., E==% P., Gmssmn, M.: Astudy of the

relationship between mUthmsh use Zu’Y30ral W

@=Yn9eal ~“ J.Amr. Dent. Ass. 110:731, 1985.

(SeeSectionIV Safe@ StudiesW. p.)

In a later study by ~, et al. when the effects of age,

~, and drinkinghabits were remmed, while controllingfor

all o~er factors,

relatedto muthmsh

a risk factor.

oral al-dpharynged cancer did not appear

use. Therewas no evidencethat muthmsh is

q) Warner-IanbertResearchReport#931-0659.Listerine:

Mutagenicity assay. II. Rat hepatccyte primary

culture/DNArepir test. (SeeSectionIV SafetyStudies

Ref.q.]
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Recent studieshave alsoconfirmedthatListerineis not a mutagen.

Listerk was dmmstratd not to interactwith DNA in the rat

hepatocyteprimaryculture/DNArepairtest. It was also negative

in the micronucleustest - the Ames Sal.monella/microsumeplate

test .

r) Warller—lanbert ResEnrc!h

Mutagenicity assay.

Report#931-0660. LiStiilE:

III. Mkrmucleus test. (see

SectionIV SafetyStudiesRef.r.)

s) Warner—LmkertResearchReport#931-0662.Listerine:

Mutagenicityassay. 1. Ams Salmonella/?4icr~ plate

test. (SeeSectionIV SafetyStudiU Ref. s.)
.’

,

We uxxlerstandthatDr. Blotwill publisha secondpaper in the very

~ future. Once available,we will suhit a copy,togetherwith

our ccmllents.

4) Oml Microbialsafety

In additionto oral tissue condition,two ti Y@ studieswere

mrxiuctedto asses!!the effectof Listerineon the oral microbial

flora. Thesestudiesare desuibed as follows:

t) Mimh, G.E. et al.: Effectsof6mnthsuse of an

antiseptic muthrinse on supragingivaldentalplaque

microflora. J.Clin. Periodontal.;16:347-352/

W~-Lambert ResearchReport#931-0647,~ 17,

1985. (SeeSectionIV SafetyStudiesRef.t.)

This study was

describedakuve

mi-bial flora

corducted as an adjunctto the De Paola study

(See SectionV DefinitiveStudiesRef. 3.) the

of 83 subjects (42 in the L&terine group) was

assesed at baseline,- after3 ard 6 mnths, basedon plaque
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( =’@= “ me plaque sample= were analyzd via darkfield

micxosco~, culture on a series of selectiveand nonselective

bacterial media ard IIY reccqnition of microbial fornls by

recqnition of distinctcolony011nonsel~ive mdia.

Results of the analysis shm=d no signifi-t ti~ in

prasunptive oral pathcgens, spirdetes, black-pigmented

Ik@eroid=, Streptommus Mutans or c2zux3idaal.bicans. No

detectable rise in either staphylococcior enteric bacteria,

potentialoppo~ ic pathogens,was observed.

u) Walker,W. et al.:Long-termeffectof Listd.ne antiseptic

(W2194-92)on dentalplaquemicrobialcomposition.Warner-

Lan&rt ~ti Report# 931-0654,Decen&w 18, 1985.” ,

(Publishedas an akdract J. Dent.Res.;68: A&tr. 1845,

1989) (SeeSectionIV Safe~ StudiesRef.u.)

~ was an independent6 mnth b km study. Eighty nine (89)

subjectscmpleted the st@. Twenty (20) subjectsrinsed with

Listerinefor three months ard 25 subjectsrinsedwith L.isterine

for 6 months. The Listerinegrouprinsedtwicea day for 30

seconds,per labeldirections.Microbialexaminationof plaque

sampleswas conductedat baselinecud either3 or six nmnths

depmding on the subje&ls length of time in the study. The

mimobial compositionof the sa@es were ~cterized US- three

microbiologicalapproaches: micrmcopic enumerationof cocci,

nmtile and nonmotilerods, and spiroche-; recov=y on selective

and nonselective culture media; and enumeration by colony

morphology on a nonselectivemedium. m-fmm

clinically significantshifts in in the ccmpsition of the

microbialflora. Therewas no significantincu=se iiipresumptive

oral pathcgsnsor in ~rtunistic pathogens. Additionally,the

ratio of facultativeamerobes to anaerokesremainedthe same in

koth group5relativeto baseline.
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A mjor detennimnt of prcductsafetyis itshistoryin the

marketplace.Listerinehas keenmrketed w formre than one

hundrd ten yearsmakingit one of the mostwidelyused consum.r

prcductsin the world. No signifimnt untmard humn adverse

~ted duringthisextensiveperiodof humaneffectshave beend

use and exp=ure. Reviewsof our consumercome.spomkme filesfor

the years1984through1990confimnthe extremelylow incidenceof

consumerccwplaints.Lhringthispericd,we received,on the

average,one reportof allegd injuzydue to the use of the prduct

for e- 38,700,000dosesof prcductsold,an extremelylow rate

of occurrences.Thesereportd reactionsinclude,primarily,

kmnsient sensnryphemmna,
.

suchas bite,hum, stingingas well as

minorunmnfirmd oralirritationreports.

The totalityof the datapresentedalmve,alongwith the long

mrket~ historyof I&&rim, demonstrate~ CkWly that

Listerineis safeforuse in the oralmvi~. !IWen&yyearsof

rigorouscontrolledclinicaltestingdocumnts thatthereare no

signifi~ adverseoralmumsal effectsfrm loxxjterm use of

Listd_ne. Recentndcrobiologicalstudiesshowthatthereare no

adverseeffeds on the oralm,icmflora. Formny yearsL.isterine

has ken usedtwicea day by millionsof people,therebymeting the

criteriaof safeuse for a materialtimeti mterial extent. Eased

on the aboveclinicaldata,a~ by theAIM Councilon Dental

Therapeuticsad demonstratedsafemrketing historyListerineis

inked a very safeprcduct.
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1. “Anhhckri.al PKmerties of Iiisterine

1

It has been well establish and generallyremgnizd ard

acceptedby the dental scientificccmnunitythat plaque is a

bacterial milieu and gingivitis is a bacteriallymd.iated

disease. It is alsoacknowledgedthatthe primarytreatmentfor

plaqueand gingivitisis an antikwterialagent. Yn the UIC oral

Cavity report of May 25, 1982 (41 Fed. Reg. 22760-22930)the

minority r~rt recmmded spccific antibacterialtesting.
driteria to evaluate products making antiplaque claims.

(AttachmentI) The testing miteria were not includedin the

finalmjority report,whim did not addressthe issueof plaque

and g~ivitis. However,it is inpmtant to note that they had

keen previouslyestablish~and adoptedby the OralCavityPanel,

ard thereforerepresent a concensusof thisgroup. The testing

criteriaprovidedthatmkrooryanism, lawn to muse diseasein

theoral cavi~, should kusedastestcultures to assay tie

~ of oralprcducts. For the pnpse of the test,the panel

~ mutans,a gram-positivecocci,ActinmyoesselectedStr

v~l a xpitive rod - -da albimns, a ym.
Theseoryanisms,are all fourdin the oral cavity* plaque@

have all been implicatedas the causeof variousdentaldisease

cofitions. Stre@omcms mutans has been associatedwith the

developmentof dmtal caries and dental plaque. Actinomyces

viscc6ushas been associatedwithperiodontaldi~ and is also

fourd in dmtal plaque. =da al.bimnsis a recognized~use

of oral yeast infections. ‘Ihesespecificmicmmganims were

chosen as representativeof their particularclasseswith the

presumptionthat an antibacterialagent demonstratingactivi~

against these organism would be similarlyeffective against

othersin the respectiveclasses.
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The test guidelinesspecifythat to k mnsiderd an effective

antiseptic,the testmterial must kill the threemicroorganisms

within five minutes. Listerinehas consistentlyPsed the

test criteria. Ast@usi-ng tie_ methodologywas was

conductd to ~e the antibacterialeffect.ivwwss

individualactive ingredientsin Listerineas ~

total formula. Results of this test shuwed that all

of the

to the

of the

Listerine active

concentrationsin

against the three

dmonstratd that

ingredients, when testd at the respective

LiLsterine, pos~ an “~ial C!ctiviq

oral microorganisms.~y, * test
the total Listerine formulationwas mre

.
&fective than any of the Mvidual oils, demonstratingthat .

each of the activeingredientsis mcessay for the antiseptic

activityof the conpleteformulation.(AttachmentII)

Finally,it is importantto note that Listerineantisepticmeets

the definitionof antiseptic,as definedin the Food, Drug @

CosmeticAct [21U.S.C. 201.(0)] Accordingto this sectionWhe

representationof a drug in its labeling,as an antisepticshall

ke consideredto be a representationthat it is a germicide”.

Listerinehas consistentlymet this criterion,Wheth= testedby

the traditionalpherd ccefficiak methodof

of Agricultureor nkxermdernmicrobiological

2. Plmu Zml Gimivi*

1. Precursors of Periodontitis

the U.S. Department

methodologies. ‘.

PlaqueW gingivitishave long been of concernto dental

health experts. If these coalitionsare not controlled,they can

developinto pericdontitis, an advancedstage of periodontaldisase

whiti destroys the gums anil-rti.ng structuresof the teeth.

Periodontaldiseaseis the foremostcauseof adult tooth loss in the

Unite3States- throughoutthe world. Largelyas a resultof its
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ravages,an estfited 2:3millionlmeri~ were missingall of theix

teeth in 1971. A 1985 mtional surveyby the NationalInstituteof

Dental Research (“NIDR”)found that 41 percent of senior Anericans

were missingall of thetiteethard onlytwo percenthad all of their

teeth.

NIDR reports that chronic adult periodontitis @

gingivitis,the inflarmnationof the gum whitiprecedesperiodonti.tis,

are %ndelnic”in the United states, affecting75 per-t of all

adults, 68 percent of youths, @ 39 percent of children. Otha

estimatesof the disease‘s prevalenceamng adultsare as high as .90

percent. E?ecausethe di~ * to be lmthmost prevalentW mst ~

severeamng older~le, a segmmt of the po@at ion that is rapidly

growing, the di~ has became increasinglymre signifi-t in

recentyears.

I

In addition

pain, distress,al-ii

is enormous.

tothe human cost

less of function,

of periodontitisin terms of

the financial cost of the

FDA r~- in 1984 that periodontitiscosts

the American@lie an estimated$4 billioneach year in dental fees

alone. There are also substantialcosts to en@ayers in reduced

productivityad ti employeesin lostwages.

2. The Prom essionl?rmPlaaue~ -iodontitis

It is Well-establishdthat plaqueaccunnilationis the mst

importantfactor in the developmentof chronicadult priodontitis.

Plaque is a stic@, colorlessfilm cmposed primarilyof bacteria.

mom has plaque. It @ins to accumlate on the surfaceof teeth

within hours after the teeth are cleaned. If plaque is not removed

frequently,the lx=t=ia containedwithinthe plaquecan prolifmte

@ produceharmful

them red, tender,

ccmlition is =lled

9iWim or gum.

toxins. These bcins imitate the gums, making

swllen, anii susceptibleto bleeding. This

gingivitis,literally,an inflammationof the
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Gingivitiscan kxxne more severe if the unremovedplaque

hardensinto=lculus (tartar), a rough,~rous depsit that collects

under the gumline. Calculusis not in itselfpathogenic,kut its

rough textureoffersthe plaquean easiersurfaceto whiti to adhere

than a smoth @ polishedtooth@ thusImth fostersplaquehild-up

and rakesplaqueremovalmore difficult.
.

Gingivitisis capletely reversibleif the plaqueis removed

while its inpactis confinedto the in.flanmationof the gum. If the

plaque is rermed at this stage,the inflammationwill disappear,W

therewill be no lastingdamage.

If gingivitisis not arrested,however,

plaquewill startto proliferates@ingivally, aml

prcgress to ~iodontitis. Paradoximlly, the

.’

the supragingival

the gingivitiscan

humn ~JS -

!
defense mechanism My assist in this process. When the

bacteria-ladenplaquei% not removed,defendingwhiteblood cells and

antibodiesaccumulateat the affectedareasard my be subvertedinto

attackingthe body’sown tissue. In the meantime,the toxicproducts

frm the plaquewill have begun to destroythe fibersthat bti the

teethto the gum. Eventually,as mre anfimore of thesegum-to-tooth

connectivefibersare destroyed,the gums startto separatefrom the

teeth. The spacesthat develcpwhen the gums separatefrm the teeth

are call “periodontalpockets.” Thesepockets~ veritablenests

for bacteriaard theirpathogenicproductsto grow - flourish. As

gingivitisprogress= into periodontitis,the pr.kets ketween the

teeth ard the gums kecme sb=adilydeeper,until fklly the toxic

productsaffectthe lmne in whichthe teeth are embedded. When this

occurs,the teeth becme looserbecausetheir foundationis eroding

away. Ultimately,the teeth becometoo looseto functionproperly.

!IheboneisresorH~thebdy. Justasa postinthe grourdlcees

its stabilityonce the ground supportingit is lost or washed away,

even otherwisehealthy teeth whcee suFPort is di~ fr~ently

cannotbe saved. ~ bone lossis irreversible.
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Whethergingivitisprcgmsses to pericdontitis@ the rate

of that prajressioncan vary considerablyfran one imlividualto

another, depends upon imlividual susceptibili~ to bacterial

infection. A numberof investigatorshave suggestedthat tie dk=se

progressionis episcitkratherthan linear. Acute episodesof tissue

destruction may alternate with perids of relative quiescence.

Moreover,the onset and progressionof gingivitisad periodontitis

usually varies frm OXE tooth to another in the Sam muth.

Nevertheless,while not all gingivitisprogressesto pericclontitis,

virtuallyall adultperiodontitisis precededby gingivitis.There is

currentlyno way to determinewhich gingival inflamedsites will

proc&d to periodontitis@ whitiwill not.
.

Another characteristicof periodontitisis that it is

I=v=ly aw@-tic @il we ~ndition~ sev~e” ~cept for

t the mild discomfortof inflamedgum axd ~ional bleeding on
(, brushhg, there is littleor no pain associatedwith the diseasets

progression.Lack of pain is one rmn why thereis widespreadtooth

loss as a resultof periodontitis.By the time people~ they

have the disease, it is scmetimestoo lateto save~eir teeth.

3. Preventionof PlaaueAccumulation@ Gim ivitis

Lc5t teeth need not be the inevitableconsequenceof.aging.

It is well-establishedthat the control,reduction,or eliminationof

plaque accumulationsis effective in preventing gingivitis -

periodontitis. NIDR has declared that plaque control” is the

cornerstoneof all programsaimedat preventinggum di~o”
1/

Unfortunately,as NIDR reports,the conventional~ “Cal

methcds of elimbating plaque — am flossing— have

1/Challe.m es for the Eiqhties/NationalInstituteof Dental~ch

mm-m e ReseartiPlanFY 1985-89at 49 (NIH1983) [Hereinafter

referredto as NIDR]
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not keen effectivebecause they denwxd time, skill, and diligena

which nnst Americansare unwillingor unableto provide.
2/ At their

best, mechanical home proceduresare cm@rsme and inefficient,
3/

seldom reaching all surfaces ~able to inf=ion. lkntal

investigatorshave comurrd that it may be unrealisticto expectthat

plaque control, using the principleof regular mechanicalplaque

removal, will become effective in a signifi~ part of the

population.

The realizationthattmWx@dq and flossingare unlikely

to provideadequateprotectionagainstplaq~eaccmmlationhas led b

widespreadinterestin less demniing plaque cmkrol=n&hds. NIbR

has taken the sbep of identifyingthe developmt of new chemiml or

alternativemeans to prevent or controlperiodontaldisese as an

inportantobjectivefor the future. Dmtal expertshave artimlati

\ similar goals. If the plaque di~ are to be d=lt with on

anythingapproachinga mss basis,chemicalagentsthat supplementor

even supplant the prely patient+epen5ent~ml regimen are

4’ There is no questionthat aessential. amunerciallyavailable

mutWash which is both safe - effectivein preventingad rducing

plaque ad gingivitiswmld offer enormus publichealthbenefits&

reducingthe incidenceof periodontaldisase.

3. StudvSummaries

The follahg sectionincludessumaries of the definitive

and _rting controlledclinbl studiesrelatingdirectly

ta the efficacyof ListerineAntisepticin term of plaque W

gingivitis reduction ard prevention. I&n included are

microbiology@rosesof the six mnth clinicalstudiesand

2/ _ at 47149

3/ NDR at 49
- 4/ ~el, I-I

‘iNewApproachesto PlaquePrevention”

NorthWica, 662 (1972) ‘

Dental clinics of
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additional studies relating to professionalindications for

example,pre- and post- prcc@ural rinses and stamtitis. The

studieswill * presentedin the folhhg order (withat~t

mimobiolajyportions):

Definitim Studies

6 mnth

6 week

SuPrlortinaStudies

6 mnth

6 Week

2 week

longer

l?rof~ional IndicationStudies

DefinitiveStudies

fmese are studies Corxhlctedacco~ to ADA

guidelines. (~ ADA tidel- are provided in

SectionV, Effi=~ Dab and are di~ in Part

4.1.C. helm)

6 Month and lorm.r

~ 24, 1981. (SeeSectionV &f initiveStudiesRefermce 1)

The purpse of this studywas to evaluatethe effectof

Listerineon existingplaqueh gingivitisover a six-mnth period.

The study found that Lister* was effectivein reducing existing

plaque ax-ii gingivitis~ statisticallysignificantlevels.
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a. Pk!WOdOkqy

!Ikre were 145 subjects

ranging frcxn18 to 54 y=s. ‘Ihese

participating

subject mt

in the study

the follmhg

qualific.ations:(1) they had a minimum of 20 natural teeth whiti

could b “scored”for gingivitisard plaque;they were not currently

receivingmedicationsthat could affect the oral tissues such as

systemic antibioticsor anti-inflammtorydrugs; and (3) they had

teethwhich met pre-establishedminimumgingivaland plaquesmres of

2.0 and 1.8,respectively,Wt no clinicallyokservable periodontitis.

Gingival scoresfor eachsubjectwere calculated

basisof a ‘hdifi* Los SilnessIndex. ll~r~U were assigned

gum surroundingeach tooth,basedon the followingcriteria:

.“

on the ~

to the

o-

1-

2-

3-

4-

norms.1(noinflammation)

mild inflammation(~, slightchangesin color)

of any portionof the gum tissuesurroundingthe

tooth)

mild inflammation(Mt no edema)of all gum tissue

surroundingthe tooth

moderateinflammation(moderateglazing,redness,

edemaan3/orhypertroghy

severeinflammation(markedrednessad edem/

h~cphy, spontamousbleedingor ulceration).

Afterea~ toothwas scoredusingthis M=, an

averageoverallscorefor each subjectwas

calculated.

Similarly, plaque scores for =ch subject were

calculatedusing the !IUr~ mdif icationof the Quigley-Hein1.xx3ex.

This indexfocuseson plaqueon the thirdof the toothsurfae closest

to and in contactwith the gum. After the subje&=’ teeth were

stainedwith a disclosingdye, the teethwere smrd as follows:
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o- no plaque

1- separateflecksor a discontinuouskand of plaque

at the gingivalmrgin

2 - thin (upto 1 nun)continuouslnnd of plaqueat the

gingivalmargin

3- b?uxiof plaquewiderthan 1 m, Wt coveringless

than 1/3 of the gingiml thirdof the tooth surface

4 - plaquecoveringmorethan 1/3,kut lessthan 2/3 of

the gingivalthirdof the trothsurface

5 - pla~e cuvering2/3 or mre of the gi.ngivalthird’

of the toothsurfa- .

After each tooth was scored,the averageoverallplaque

scorefor each subjectwas calculated.In addition,a third index,a

mcdifiedId3ene StainImkx, was used to scoreectrinsictooth stain

t so that it would later be possibleto determinethe effect of the

q-t on that factor.

The subjectswere rardomlyassignedto one of three

W- - Listerine,coloredwater control,or a true vehiclecontrol

(consistingof the total Listerineformulationexcept for the four

active ~elients). All subjects rinsed with 20 ml. of their

assignedproduct for 30 secondstwice each day for six mnths. The

rinseswere supemised on weekdaysand msupervised on weekends and
holidays. The subjectswere requird to mintain a diary of their

~ised rinses.

All the subjectswere providedwith the same brand

tamhmshaml ~ m _cted to followtheir usual oral

hygiene regimen, although they were asked not to use come.rcial
mouthwashes or oral irrigators. ~qwasmti~on a
double-blindbasis so that neitherthe subjectsnor the investigator

who scored the teeth would be aware of the groups to which the

subjects had been assigned. A single investigatorconducted all

examinations.
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b. ~ts

Listerine plaque scores were statistically

significantlyhm.r than the scoresof the mntrol groupsat the one

month,threemonths,arxisixmonthsImasLIretnenttines (p< 0.001). At

six months,plaquescoresin the Listerinegrouphad been reducd by

28.6 perent comparedto baselinescores,20.8percentcomparedto the

vehiclecontrolscores,@ 22.2percentcmpared to the

scores.

Listerinegingivitisscores weee also

water control

statistically
.

signifimntly lcwerthan the scoresof the mntrol groupsat the one

month (p< 0.002),threemnths (p< 0,001),@ sixmnths ~e-

ment times (p < 0.001).Gingivitisscoresfor the Listerinegroup at

six months were reducd by 55.7percentcmpared to kaselhe scores,

27.7 percentconparedto the vehiclecontrolscores,ad 28.2 percent1
~ed to the water controlscores. mere was no evidenceof soft

tissue-ge or extrinsictcothstainin any group.

.
I%rLahbl .; 3.2:697-704,

931+491, m 5, 1984.

Reference2)

This nine-mnth

1985~IaldXrt Wsgarcb -f
(SeeSectionV DefinitiveStudies

study evaluatedthe effectivenessof

IAsterine in inhibiting the developmentof suprag~ival plaque aml

9@ivitis followq ~ive profe=ional care, rather than its

effactivenessin reducingexistingplaque arklgingivitis. At the

conclusionof the study, the plaque @ gingivitisscores for the

_ Wing ~ster~ were statisticallysignificantlylowerthan the

seems of the controlgroups. Therewas no statisticallysignifimnt

differencebelmeencontrolgroupscores.
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a. lW3xx101~

‘I’here were 144 subjects,rangingin age from 18 to

54 years. Criteriafor participationincludeda mblinlmof20souXl

naturalteeth,a mirdmuimgingivitisscoreof 2.0, using the mdif ied

LOe-SilnessIndex,a minimumplaque score of 1.8, using the Tur~

modificationof the Quigley-HeinIndexard no clinicallydiscernible

periodontitis.

~icipating

(professional

Prior to the initiation of the study,

mbjects were given threefull scal~s ti prophylaxes

dental Cl-) and one prophylaxes,(polishing)“at ,

designatedtimes over a pericd of four weeks to remove all plaque,

CZllculus, and extrinsic tooth stain * to minimize existing

gingivitis. Easelineexaminationswere made of subjects’oral soft

i tissue, and extrinsic troth stain, as well as of pla~e @

gingivitis. Folluwirg four weekly professionalprophykxes ta

minimize gingivitisard eliminateall plaque, a secoti gingivitis

Mseline was scored.

subjectsm assignedrandomlyto one of three

T-: Libine, a stile colored-watermntrol, or a true vehicle

mntrol whichwas identi.alto Listerine,exceptthat it lackd the

four activeingredientsh Listerti. me subjectsbegana regimenof

rinsingtwice each day for 30 secomlswith with 20 ml. of the product

assignedto their groups. For the firstsix mnths, the rinsingwas

supervi~ on

productswere

to maintaina

oral hygiene

mouthrinses.

i. , luw-abrasive

weekdays● For weekn5s arkl holidays,the ~ropriate

suppliedto =ch group,and the subjects=e rec@red

recotiof theirunsupemisedrinsings.

During the study, subjectsfolluwedtheir usual

habits,Ixt were instructd to

Ml subjectswere provided

dentifricead softtoothbrush.

refrain

with a

frcanusing other

non-therapeutic,

Oo-olllvvl



All scoriq was performedby one emminer.

studywas conducteddouble-blklin that neitherthe exminer nor

subjectsknew to which group the subjectshas ken assigned. Of

144 subjectsparticipatingin the study, 127 subjectscompleted

The

the

the

six

nmkhs of the supervisedstudyard 85 subjectscontinuedin the study

for an additionalthreemonthsof unsupervisedrinsings.

For the 127 subjectswho cmpleted the first six

mnths of the study, the pl~ue score differenceshtX9an the

List@rim W controlgroupswa-e statisticallysignificant&t &e, ,

three, and six months. (All differences were statistically

significantat the level of p < 0.01, with the exceptionof the

differencebe@men Lis@rine and vehiclecontrolscoresat one month,

\ which was statisticallysignificantat the p < 0.05 level.) The

Listerinegroup shcw~ a 12.1percent,18.3 ercent,ard 18.0 percat

reductionin plaquescores,as conparedto the watermntrol group at

one, three, - sti ninths, respectively.Whmompared with the

vehiclemntrol group,the Msterine grOUP*- ~ 8.1 ~~ 16.0

percent, ad 14.9 percent reductionin plaque smres at the one,

three,and six-month~elnent points. No statistimllysignifimnt

differenc!esw=e fmxl betweenthe wa+a ad vehiclecontrolgroups

at any of these tires,thus confirmingthat tie alcoholin I&&rim

is not responsiblefor its effecton plaque.

For the 85 subjectsthat continuedin the study for nine

mnths, the differencesin plaque scoresbetweenthe Listerinegroup

ad the mntrol groupswere statisticallysignificantat one, three,

six and nine months. (Alldifferenceswere statisticallysignificant

at the levelof p < 0.01,with the exceptionof the differencebetween

Listerine and vehicle control scores at one mnth, which were

statisticallysignificantat the p < 0.05 level.) The Listerinegroup

showed a 15.5 percmt, 20.9 percmt, 23.7 percent,and 19.5 percent

“ reduction,as cmpared to the wa~ controlgroup at one, three, six
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(“

and Am rmkhs, respectively.When cmpard to the vehiclecontrol

group, the Listerinegroup shred a 11.7 peroent,21.6 percent,18.6

percentand 13.8percentreductionin plaquescoresat one, three,six

W ninemnths. Comparedto the baselinemeasurements,the Listerine

group had a mean plaquescore 3.o percentless than the -line; in

the water control grmp there was a 16.9 percent ~ease in the

plaque score, ti in the vehicle controlgroup, there was a 7.3

percent increasein the plaque ~re. No statisticallysignificant

differenceswere foumlbetweenthe wa+terand vehiclecontrolgroupsat

any of thesetim!s.

As for the gingivitisscores,a statisticzdlysignifi&t

decreasein the gingivitisscoreswas seenonly in the Listerinegroup

that completedthe fidl ninemonthsof the study (p < 0.05). At nine

months, L&&rim had retimed gingivitisscores by 23.9 percent,

1 ~ed to the water control,and by 22.1 percent,corpazedto the

vehiclecontrol. -ed to the baselinesoores,g~ivitis scores

for the Listerinegroupwere 18.7 percentlwer at nine mnths. In

contrast,the gingivalscoresfor the water controlgroup ti vehicle

mntrol group shuwedan increaseover baselinescoresof 7.0 percent

W 5.1 peroent,respectively.No significantextrinsicstainingor

soft tissueeffectswere observedinanyofw groups.

The

Statistimlly

groups in the

~chers concludd that the rmn there was no

significantdifferencein g~ivitis scoresbetweenthe

firstsix monthswas due to the initialimprovementin

g~ival health r=ulting frm the four prophylaxes. The study

denmstrated that Li-ine can usefullysupplementgood professional

care,as well as reduceplaquein the akence of professionalcare.

3) W Pao3a,L. et al: ~inhibitimof

~ p- ti @m@itis dew@mmt. J. Clin.

16:33.1-315,Hay 1989~Iamhert ~ ~

=JI-9@a-
.

Rmmkxlbl =-t

# 931-0647,

~ 17, 1985.. (SeeSe&ion V DefinitiveStudiesRef. 3)
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The purposeof this six-monthclinicaland m.icrobiolqical

studywas to determk the effeet of Listerineon the inhibitionof

plaque@ gingivitis@ on plaquemicrobialcomposition.‘he study

found that Listerinewas effectivein inhibitingthe developmentof

plaque and giqivitis. After six monthsof Listerineuse, subjects’

plaque W gingivitisscores were statisticallysignificantlyluwer

than control group scnres. ‘he results of the microbiologi=l

_nent of the _ were that use of Listelhe did nut alter the

mi=obial ccanpositionof plaquefolluwirqprolongeduse, nor festeran

increasein potentialopportunisticpathogems.

.
a. RkHlak)locly r

There were 108 subjects, aged 18 to 60, with

pr~sting plaque and gingivitis,lxk withoutperiodontitis. The

1 subjectsw=e screemd for a minimumof 20 soud, natural teeth, a

rdninnmplaqueman smre of 2.0, using the Tures@ modificationof

the Quigley-HeinIndex,ad a minimumgingivitisman score of 2.0,

usingthe ModifiedGingivalIndex.

Folluwinga baselineexamination,subjectswere givena

mnplete scalingand prophylaxisto removeall plaque,calculus,and

extrinsic stain. Subjects were tianly assigned to either a

tistdm group or to a 5 percenthydroalcoholcontrolgroup. All

subjectsrinsedfor 30 secordswith 20 nil.of their assignedproduct

twicedailyfor six months.

ad holidays,

their gr~

All rinses-e supervisedon weekdays. For weekemis

subjectswere supplid with the appropriaterinses for

anfiinstructedto maintaina diary of their rinsings.

wing the st@, subjectsfollowd their usual oral hygiene W

dietaryhabits,lmt were instructedto rfrain frcm using ccmexcial

XKnltnrirlses. ~esamelrand~ w tmttbm+ was providedto

all subjects.
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Suprag@ival pla~e sar@e= w=e mllectd from the

subjectsbeforetreatmentand follming eitherthreeor six monthsuse

and were exmined for microbialmntent. (Plaquewas harvestedfrom

differentsubjectsat the three-montharilat the six-mnth stage to

x agati the Possibilitythat the three-nkmthplaque harvest

itselfwould alter the microbialfloracomposition.) ‘lhreedistinct

microbiologicaltechniqueswere usedto evaluatethe microbialcontent

of the plaquesanples.

b. Rasults .’

At the conclusionof the study, the plaque scores of

subjects in the Listerine group were statisti=lly signi~i~tly

1~, by 34.4 percent (p < 0.001),conparedto the plaque scores of
.

1 the controlgroup. Gingivitis,scoreswere statisticallysignificantly

10werby 34.0pxent (p < 0.001)in the LL=@rfi 9rQ, ~ed to

the controlgrasp.

The microbiological@se of the _ shuwedthat

tisterine use did not leadto shi~ts

flora. Nor did Li-ine use result

potmtial opportunisticpathogens.

in the compositionof the plaque

nanincxeasein or-~ of

3a) Himh, G.E., et at.: 13Ef~uf6mmthsu=tim~
.

~ ~ =K=9@3i~ ~ P- fi-flm” ‘“ -“
.

~1 .; 1989, 16:347-352/WarXE=IEndY=~-

B31-0647, Demnber 17, 3985. (SeeSectionV DefinitiveStudies

Reference3a)

This study was designedto determineif lom@=rm

Listerinecaused a signifimt shift in the compositionof

plaque microbial flora W- s~-mn~ = ~ ~~

use of

dental

months

folluwingtwice daily use. B=yence of oppmbmistic pathcgms or

presumptiveoral pathogenswere alsodetemdned. The study oonfirmd
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that Lkterine use did not causea significantshift in the microbial

~ition of plaque or fester the develgt of opportunistic

organismsor of specificmicroorganismsassociatedwith periodontal

disa%ses●

a. MeUm301qy

Eighty-threesubjectsco@eted thisdouble-blficontrolld

Cliniml study. .All the subjects had pre-existing plaque anii

gingivitis, but not advanced pericdontitis. At baseline,

supragingivalplaque was collectedfrm specifid teeth from ea&

Subjtie Forty-two subjectswere then randomly ~igned to &e

Listerine group and 41 randcnnlyassignedto the 5% hydroalcchol

placebocontrolgroup,

Subjectswere instructedto rinsetwicedailyfor 30 seconds

with 20 ml of their assignedrinse. After three mnths, plaque was

harvestedfrom the same siteson 40 subjectsX at six mnths plaque

was harvestedfrm the remaining43 usinga rzudm tie for selection

of San@ing time. Plaque sanpleswere maintainedin an anaerobic

atmosphereas sanpling@ during dilutionand plating. A small

alliquot was subjectedto darkfieldmi.~ for enumerationof

bacterial m@mtypes ti the remainingsa@es were diluted W

plated on a katteryof selectiveti non-selectiveculturemedia d

subjectedto appropriate.culturalconditions. Results of darkfield

micr~ were recordedas the nmker of,organism within each cell

morphologicaltype

b. =ts

per 100 cells Okervd.

The only significantdifferencesbetwem the tr=~t

groups occumed at three-mnths,when significantlymre cocci and

fewer spirocheteswere okerved in the Listerinetreatmentgroup than

in

in

the controlgroup. No signifimnt inteqroup treabe.ntdifferences

countson eitherselectiveor non-selectivemediawere okenmd.
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Examinationof the data for treatmenteffeds also failedto rev-l

any significantdifferencesto pretrea~t levels. No signifim.nt

differencewas detectd between treahumt groups or relative to

pretreatment levels in ratios of facultative to anaerobic

microorganism. Differmtial munts detemine5 by colonialmorphol~

reved~ a significantrduction in Bact=oides~ ad lWsobxterium

~ at six mnths kut not at threemnths in the Listerinegroup lmt

not in the controls. At threemnths, Veillonellacountswere reduced

in the Listerine grmp ccrpred to the control group ht, this

differencewas not maintainedat six mnths. ~ere was no detectable

rise in either staphylococci,enteric b--is or other potential
.’

oPPo~ ‘ ic pathay2ns during the study. TWice.daily use of

Listerine resulted

*ra9@i@ Plawe
withouta significant

I the oralmicroflora.

tia clinically detectable reduction in

and gingivitisas report&lby DePaola et al

disruptionin the mimobial ecologicbalanceof

4) Wallu3c,w. et al.: IlxxJ@rlneff*olf I&@rineant&@ic

(W2194-92)m dmtal pl.zxpnkmkdal cxxpsiticm

~Iamb@rt ~ B # 931-0654. DXX25&r 18, 1985.
.

@Mashed=an~. J. Dent.I&s.;68:~. 1845,E@).

(SeeSectionV DefinitiveStudiesReference4)

!&& six-mnth study, was designed to determine if

long-term use of Listerine caused a significantshift in the

cunpsition of dmtal plaquemimohial floraor led to the emeryence

of opportunisticor presxnnptiveoral pathogms. ‘l’hestudy confirmed

that ~ine use did not causea signifimnt shiftin the microbial

imposition of plaqueor festerthe emrgeme of resistantorganism

or the developmenteitherof opportunisticorr@nismsor of specific

Iniammganislllsassociatedwith periodontitis.
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a. MeUmioloqy

Eighty-ninesubjectscompletedthisdouble-blind

subjects were aged 20 to 58 W had pm-existing

gingivitis,lmt not advancedpericdontitis.The screening

study. The

plaque W

was similar

to that in the prior studies. At a baselinepoint, supragirqival

plaque was collected frcanspecifiedteeth from each individual.

Subjectswere thengivm a completeprophylaxisand sukquently began

rinsingwith theirassignedrinse. Half of the subjectsrinsedtwice

daily for 30 secondswith 20 ml. of eitherListerineor a 5 percent

h@rml~Ol mn~ol for ~ ~n~. !Lheremainingsubjectsused

one “of these r- for six mnths. Rinsing wasrconductedU&r

sqervision on weekdays. On weekendsad holidays,subjectsrinsed

~i=do

Plaquewas againcollectedat eitherthreeor six mnths for

nrkrobiologicalexamination.‘Ihemicrobialcunpositionof the plaque

samples for each subject were analyzed using three distinct

microbiologimla~roaties.

The resultswere that there were no significantshifts’in

the microbialcompositionof the plaquein eitherthe Msterfi group

or the control group. Nor w there an emergence of resistant

organism or a significantincreasein presumptiveoral pathogensor

oPPo~ ic @hogens.

5) FEuiu3di,S.: Effi.cacyafI&&rim (w2194+32)a I&t&rim Pm

Mint (w2194-194)in inhibiting- dev&@mt ufdeil&llplaque

ad girqivit.is.warrEPIambert~ B No. 931-0780.

July 18, 1989. (SeeSectionV DefinitiveStudiesF&femme 5)

Listdne ard

This research

ListerinePlus

studkd the effects of rinsing with

Mint and a 5% hydroalc&ol control on

oo-oo140bf



dentalplaque

composition.

significantly

and gingivitisinhibition,and dentalplaquemicrobial

Roth Listerineand ListerinePlus Mint resulted in a

inhibitedplaque formation

Callpared to

Staim kalt

development

control. All group5shuwedan

there were no significant

amongthe tr=tmmt groups.

and gingivitisdevelopment

increasein extrinsictcmth

diffffemes in calculus

One hundredtwenty-four subjects,rangingin age frm

18-56 years ccmpletedthis study. They all had varyingdegrees of

gbgitiitis,lmt did not shw evidenceof ~iodontal attachmnt ‘or

alveolarbone lc6s. Folluw@ baselineexamination,each subjectwas

given a professionalprophylaxis@ subj~ mntinud their usual

oral hygiene and began rinsingwith 20 ml of their assignedrinse

I twicedaily for 30 ==oW, for sixmonths. All cliniml examinations

were repeatedat three@ six mnths @ mimbial plaquewas sampled

at three, six @ three months after ccx@etion of the study. The

subjectswere assignedto one of the two differenttreatmentgroup or

to a control group, according to a ranicunizedcode by tich

double-blimlingwas maintained. Curing weekdays,the rinsings were

performed under supemision,Whilemsupervisedrinsbgs were carried

out over weekexkis@ holidays. AU subjects-e providedthe same

hrardoftdmXushti ~. “

performedat

time by the

A cxanpleteintraoral soft tissue examination was

baselim, threeard six months.

Extrinsictooth -in was scoredat each examination

Lobme Index on the labialsurfacesof the 12 =ior

teeth,accordingto the followingcriteria:

area:

0- no stain detected

1- stainup to 1/3the region

00-001401
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2- stainover 1/3to 2/3 the region

3- stainovermre than 2/3 the region

severityor intensitw

o- no stain

1- nightstain (canbe sea with closeexamination)

2- mderate stain (obviouskut not aesthetically

unacceptable)

3- heavystain (obvious- aesthetically

unacceptable)

Supravingivalcalculuswas ~ed at,baseline,Id&e

and six months us- a flat calibrated periodontalprobe in three

constantplaneson the 1-1 surfaceof the six mmlihilar anterior

teeth.

I
Gingivitiswas scored at baseline,threeand six months

by the G@ival Indexas follm:

o - absenceof inflation

1- mild inflammation(slightchangein color,

1ittle-e in twture; no bleedingon

pessure)

2- mderate inflammation(md-ti glazing,

redness,edemati hyprtmphy; bleed@ on

pr===)

3- severeinflammation(mrk&i redness@

h~y; ~encY to sPon~ bkxiing or

ulceration)

Plaque ar- was scored at the same examinationsas

above @ the Tur~ mdif icationof the @gley-Hein Index on the

lxmcaland lhyual surfacesof all swrable teeth.
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After six mnths,

KIuthrinses,used as a supplement

Listerineard ListerinePlus Mint

to usualoralhygiene,signifi=ntly

inhibited (p < .001) developmentof gingivitisby

respectively compared ta control. There were

differencesbetweenListerineZm3 ListerinePlusMint

22.4% ard 21.6%

no signifimnt

9rouPs’

msterine ami Listerine Plus Mint muthrinses

significantlyinhibited (p < .001) plaque developmentby 25.3 and

25.7% respectivelywhen cmpared to the cmtrol. There were no

significantdifferencesbetieenthe two Listerinegroups.
.

Lastly, there were no significantdiffemnces in

microbiolcgimlparameters betweengroups.

1
6) Ow@dser, D., et al: ~veeffe!c&sof2~

.

.
~~-~~~- ~P@l=-

dmi~~” J“ -“ ~ 1.; 17:575-579,~ =/

~ImiXXt ~ m #931+730, ~ 10, -=

(SeeSectionV Defi.nitiveStudiesReference6)

The~ofthis studywasto comparethe effectof

Hsterine, Peridex(R)(Rotter & Gamble)ad a h~oalcohol control

rinse, in inhibitingthe develqt of dentalplaque@ gingivitis

OV= a six-monthperiod when used as a su@emmt to normal oral

hygiene. The results imtimted that both Listerine

statistically significantly reihred supragimgival

gingivitiswhen cumpar=lto the controlgroup,@ that

Rxidex are cmparakde in their abili~ to prevent

gingivitis.

aml Feridex

plaque W

Listd-ne and

and mntrol

00-oclwoq



a. Pktkioloqy

mere were 128 subjectsParticipatingin the study,ad

124 comple~ the study. These subjectshad

scores of at least 2.0, using the Tur~

Quigley-HeinIndex and gingivitisscoresof at

ModifiedGingivalIndex.

supragingivalplaque

mxlificationof the

least 2.0, using the

Prior to the study, baseline aamimtions for soft

tissue condition, extrinsic tooth stain, supragingivalCalmus,

gingivitis,bleeding,@ plaquewere cmilucted. These ~tiom
.

were ‘repeatedat the three-mnth and six-mnth Poti in the ~.

Follming a complete dental prophylaxis,SUbj- were ~tiy

assignedto a Listerine~ Peridex,or controlgroup. Subjectsrinsd

with either15 or 20 ml. of theirassignedrinsefor 30 secmds, twice

\ daily,for six mnths ti continuedtheirnormaloralhygiem.

b. ==

Both List&rim ad Feridexstatisticallysignificantly

(p < .001) inhibiteddevelqt of pla~ by 36.0 pment and 50.6

percent respectively,as cmpared to the control group after six

months. Peridex was statistimlly signifiaantly (p = .043) mare

effectivethan Listerinein inhibitingplaque. Both Liste.rineand

?eridex inhibited the developmentof gingivitisby statistically

significant levels (p < .001), 35.9 percent and 30.8 Percmt,

respectively,compar~ to the control. There was no statistimlly

signifimnt difference(p > .20)betwem ti~ine arxlPeridex with

respectto gingivitisinhibition.Bleedingindi= were signifimntly

reducedin all groups~ed to bseline values,with no signifim.nt

diffemnces amng the groups. ~

statistically

supragingival

Neitherthe L&&rim nor the control

significant increase in extrinsic

calculusat six nmn=, nor was there

9rW -ited a

tooth stainer

any statistically

00-001410!
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significantdifferencektween tl~etwo groups. Peridex, however,

showed statistimlly significantincreases (p < .001) in bth

extrinsictooth stain and calculusat six months comparedto its

baseline values. Perid- also shuwed statisticallysignifimntly

greater (p C .05) extrinsictooth stain and mlculus formtion than

eitherListerineor the control.

‘26, 3990. u- =

1099,3990) (SeeSectionV

This researchstudied

an zktraA J. knt. ,F&s.;

DefinitiveStudiesReference

the effectsof rinsingwith

69,:ZU+r. ,

7)

I.istd.ne

I or Peride.x(O.12% chlorhexidine)cmpared to a 5% hydroalcoholcontrol

over a six mmth period. Both Listerine@ Peridex significantly

inhibiteddevelopmentof plaqueand gingivitiswhenused to supplement

usual ~ oral hygiene for six mnths. Feridex use resulted in

significantlymre calculusand extrinsictrothstainthan did the use

of Listerimeor mntrol muthrinses.

a.

- hurdred@

57 y~ participatedin

sevensubjectsranging in

this study. They all had

age between20 and

w- degreesof

attachmentor alveolartine 105s. Follwing baselineexamination,

each subjectreceiveda professionalprophylaxis.

The subjects were assigned to one of two different

mfi’-~l ~ or ~ a ~n~l grOUP,amrding to a rarilmized

code by which double-bl~ was maintained.Beginningon the ~

day as the prophylaxis,subjectsbeganrinsingwith eithff15 or 20 ml

of their assignedrinse for 30 secomlstwioe daily for six mnths

00-001411



while continuingtheixusualoral hygiene,all subjectswere providd

with identicaltoothbrushesW toothpaste.

At baseline,three@ six mnths a CUIT@e@ intraoralsoft

tissueexamwas performd alongwiththe folluwing:

Plaqueareawas scoredby the Tur~ mdifimtion of the

Quigley-HeinIxYIex.Extrinsictoothstainwas scoredby the

L&me In5exon the labialsurfacesof the 12 anteriorteeth

as fOllows:

.

1

Area :

0 - no staim detected

1- stainup to 1/3 the region

2- stai.nover 1/3to 2/3 the region

3- stainovermore than 2/3 the region

.

Sevexitvor intensitv:

o -no Stain

1- nightstain (canbe seenwith close~tion)

2- mxlaratestain (obviousWt not aesthetically

unacceptable

3 - heavystain (obviousZUX3aestheticallyunaccept- ‘
.

able)

Supragingiml cal~w was measured using a flat calibrated

periodontalprobe in threeconstantplaneson the lingualsurfaceof

the six mmiilmlar anteriorteethusingthe Volpe-Manholdmethod.

Gingivitiswas scoredby the Lce ard SilnessGbgival Irdex on the

lmccal ard 1-1 surfacesard interdentalpapillaeof all storable

teethas follaws:

o-absence of inflammation

0MNWH2’



1-

2-

3-

mild infl.anumtion(slightchangein color,littlechange

in texture;no bleedingon pressure)

moderateinflammation(glazing,redness,edemaand

hypertrophy;bleedingon pressure)

severeinflanmtion(markedrdness

tendencyto spontaneousbleedingor

b. ~ts

ad hypertrophy;

ulceration)

Listerinead Peridexmuthrinses used as

usual oral hygienefor six mnths significantly(p <

Suppkmenti to

.001)inhibited
.

devekpnent of plaque by 18.8% and 21.6% respectivelycmpared to ,

rinsing with the hydroalcoholcontrol. There was no significant

difference(p=.59) betweenthe two treatmentgroups. Listerineand

Peride.xmuthrinses significantly(p < .001)inhibiteddevelmt of

1 g~ivitis by 14% ard 18.2%respectively.There was no significant

difference (p=.21) ketween the two tratmnt groups in gingivitis

inhibition. After 6 mnths, the Peridexgroup showd significantly

(pc.001) more supragingivalmlculus thanei~ the Listerineor the

controlgroup. Therewas no significantdifferencebetweenListerine

@ control (p=.92) in supragingivalcalculusformation.The Peridex

group also showed significantly(~.001)mre extrinsictooth -in

than both theusterinead

showedsignifimntly (~.01)

WX?”

mPKEmIW SIU3E

6 Months

control~ while the Listerine*

mre stainthan the hydrcMcchol control

1) HenaEr, L., et al. Eff*uf Liskrhe AntkQbc“ (W-2194-92)

andmltrol (-92P) fari.mibiq thedmelopmt afdmtxll

px ZuXigingivitis.~Iadlert ~ ~ No.931-

OI35,Jum 1, 1981. (SeeSectionV SupportingStudiesRef. 1)
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The purposeof this six-monthstudy was to determinethe

effactivenessof Listerinein inhibitingthe developmentof plaqueW

gingivitisfollcwirqprophylaxes.Measurementsof plaquearea shined

that Listerine retarded the accumulationof dental plaque by a

statisticallysignificantamount.

Listerinealso raced plaqueaccumulationwhen measuredby

plaque weight from four selectd teeth, lxt the results were not

statisticallysignificant. Although there were no statistically

significant differences in treatment groups, with req?ect to

gmivitis =m= at the end of the study,thse scoresdid not differ

signi’ficantlyfromthe %ear zexolthselti scores.

a. Memodoloqy

Eighty-five subjectsqualifid for this study by having 20

sound natural teeth and plaque ti gingivitisscores which met

pre-deteminedmhlimnlstzmkmk. ~ts were also made of any

extrinsicstainon the subjectsf teeth. ~ted cmplete prophylaxes

were performd on the subjectsuntil zero plaque scores and ‘t~

zerd gingivitisscoreswere attaimd. Subjectswere then assigned

ranlcun.ly,double-blti,to one of two groups: Listerineor a vehicle

control identical to Lisbdne, acept for the four active

ingredient●

The subjects all rinsed with 20 ml. of their assigned

muthrinse for 30 semnds twioe daily for a Perid of six months.

Rinsingwas supervisedon weekdays. On weekeds, subjects were askd

to maintain a diary of their rinsings. Subjectswere instructd in

oral hygiene,ani that instructionwas peridkally reinfor@ during

the courseof the study.

00-001414’



b. -ts

Listerine

the accumulationof

statistically

dentalplaque

peroent,and 24.4 percentat one,

significantly(p < 0.013) retarded

by approximately27.7 perumt, 27.2

three,and six monthsreively,

~ed to the vehicle control. The averagewet weightof the plaque

harvestedfrom the firstmlars of the Listerinegroup at six mnths

was 9 percentlessthanthe averagewet weightof the plaqueharvestd

from the firstmlars of the controlgroup,ht the differencewas not

statisticallysignifimnt. There was no statisticallysignificant

differenceketweenthe group5in the reductionof gingivitisaftersix

montlis;hmever, the six-mnth gingivitisscoresin the two grouF6ad ,

not differ signifimntly from the “- zero!’bapeline. The re-

searchers concluded that this was due to the mltiple prophylaxesti

an improv~t in subjects’oralhygienepracticesdur~ the study.

I
There w=e no clinically or statisticallysignificant

differencesketweenthe grcupswith respectto extrinsictooth stain

or soft tissueeffectsduringthe courssof the study.

2) Fine,D.et al: l!&!effectof ~~~~~

alt31e~
.

of~~dentalp~. J. C3i.n
.

Rnakmtol .; 12:66(F666,lS185/l&3zmrIam?Xrt

# 931-0485,Jamary 3.2,3984. (SeeSectionV

Reference2)

This study was desigmd to determine whether Listerine

reduces the develqment of plaque mss W pathogenicactivi~ as

capared with vehicleand watercontrolrinses. The theorybehixlthe

study was that plaque indi= that measureplaque~a, as does the

‘IUr~ modifiation of the Quigley-HeinIrxiex,may be less sensitive

than measurementsof plaque~ or of toxicpotentialin refletting

-= in plaque and its relationshipto gingivitisover the course

of a study.
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The study found that Listerineeffti a statistimlly

significantreduction-inthe developmentof plaquemass W pathogenic

activity,comparedto the controlgroups. The reductionin plaque

mass was appreciablygreaterthan that fouml by us~ the plaquearea

index.

a.

Supragingiml

14thocMoqy

The study ampared the wet and dry weights of the

plaqueharvestedat ninemonthsfrcanthe Listerh rinse

9rW in the Prf=vi- studywith tie placpehamestd

frm ~the controlgroups in the study. The protein

limlus lysateassayin the plaqueharvestedfromthe

also conpred.

b. ~~

at the sam time,
present and the

threegroupswas

The pla~e wet and dry weightsof the Listerinegroup

were *tktiCdlly significantlylower,by 52.6percent(p = 0.04) ard

59.0 percent (p = 0.01),respectively,than the comparativeweights

for the water controlgroup. _ed to the vehiclecontrolgroup,

the Listdne pla~e wet ad dry weightswere luwerby 55.1percent (p

= 0.03) ad 59.6 percent (p = 0.01). The study also found’a

statisticallysignifimnt Listerinegroup of 59.7 percent (p = O.01)

and 59.2 percent (p = 0.02), cmpared to the proteticontentof the

plaquefrufnthe water* vehiclecontrolgroups,respectively.Other

investigatorshave shuwn that decr~ protein is indicativeof

decreased viable microbial content per given weight of plaque.

Finally,the studyfoundthatwhen erdotoxi.nactivi~ was evaluatedon

the basis of limlus lysateassayof totalplaque,the Listerinegroup

limulusactivitywas reducedby 75.8 percent,cmpared to the water

control group, aml by 77.9 percent,cmpared to the title control

9rw (P = 0=01)●
These resultsdemonstratedsign.ificantlyreduced

plaquepathogenicpotentialfor the Liisterinegroup.



2 Mbnths

3) Moser,E.: -clinicalefficacyof~ htisE@cti

~ ~~ cksltdp-. ~J~Ez& ~ -

No. 955-0241,Jum 1, 3974. (SeeSectionV SupportingRef. 3)

This two-monthstudywas designedto detemnhe the effectof

Listerineon re3ucingpre-exist~ plaque. ‘lh results shcwd -t

Listerinestatisticallysignificantlyreducedplaque,ccmparedto a

salinecontrolrinse.

a.

iubjects

.
Heulodolaly

M-OM den~l ~~ts ~icipated in ths study. ~ese

receiveda thoroughdental prophylaxisand then continued

their normal,mchanical, oral hygieneroutinesfor the next fourteen[
days. ‘Ihepurposeofthispiod wastoestablish in each subjecta

baselinelevelof plaque,gingivitis,@ ~lculus fonnation. ~ tie

fifteenth day, the accumulationof plaque and calculus and the

severityof gingivitiswere assessd.

The subjectswere then randcmilydivided,double-blind,into

two groups and assignd to om of twu mouthwashregimns: Listerine

or a 0.9 percentsalinesolution. For the next 60 days,the subjects

rinsed (unmpervised)with 20 ml. of theti assignedmouthwashfor 30

secondsthreetimesdaily,in conjunctionwith thetinormalmecham‘Cal

tooth cl~img procedures. At four scheduledtires @r@ that

60+ay period,the subjectswere r~ for plaque,gingivitisaki

calculus.

At the conclusionof the 60-daypericil,the subjects~ch

received a secaxl thorough dental prophylaxis ard were again

instructed to continue their normal mechanical tooth-cleansing

prmedures for the next 14 days. Assesmmts for plaque,gingivitis,

and calculuswere againmade at the conclusionof thisperiod.
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The subjects then crc5sed-mer treahn=nt regimens. The

subjectswho had previouslyrinsd with Listerinereceivedthe 0.9

percentsalinesolution,whilethosewho wereoriginallyon the saline

regimen were assignedto the Listerinegroup. Asin=I, the

subjectsrinsedthreetiresdailywith the assignedmouthrinsefor 60

days and were assessedduring that tim for plaque, calaus, ~

g~ivitis. Data was used only frm three subjectswho

pla~e, gmivitis, ad calculusbaselinescoresin both

Phase II.

b. Walti

Of the 31 subjects,16 formedenoughplaqueto

data analysis. Thosesubjectsexperimceda statistically

35.7 percent reductionin plaque aoamulation (WO.01)

t Listerine,cmpared to the ~ baselinescore. When

subjectsused a 0.9 percentsalinerinseunder the same

had nhilllm

Phase Izud

*

qualifyfor

signifi-t

when using

these sane

conditions,

they experienceda 1105percentreductionin plaque,ccmpred to the

baseline score (nut statisticallysignificant). The differemes

k&ween the Listerineail saline

signifi- (p< 0.05)

There were insufficient

rinse groups were Statisti=lly

baseline calculus sccresto make dataanalysispractical. None of the

subjectsdenmstrated the baselinelevelof gingivitismessary to

qualifythem for finaldata analysis.

6 Week

4) InSk,s.et al: mfecbsofand-m~

m~-~ P- f==-~ - f- p-- ‘“ ‘“ -“

m. E@rXt.; 4: 31-37,July-AlxJ1974

~ # 9~2, _ E, u374..

studies Reference 4)

iiarmeIimlwrtWseardl

(SeeSectionV Supporting
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The purposeof this study was to determinethe effect of

tisterineon dentalplaque accumulationad gingivitis. The results

She%’?edthat rinsiq with Listerine retardd overall plaque

accumulation and gingivitis. When the inhibition in plaque

accumulationwas measuredby plaqueweight,the inhibitionwas seen to

be even greaterthan that sham by measurementsof plaquearea.

a. Methodology

The subjects in this study were 13 periodontists(ages

30-45). Followinga thoroughdentalpro@ylaxisto remve all plaque,
.

the Isubjects refrained frcanall oral hygiene procedures for 12

consecutivedays exceptto rinsewithwaterthreetb ezd day. At

the - of this time,gingivitisseverityand plaqueaamnilationwere

evaluatd. ‘Ihepl~e

I certainspecifiedones,,

Sukequently,

was

the

then remved frm all teeth, except for

weighed.

subjectsunderwenta semti prophylaxisto

cl- all teeth,exceptfor those on vh.ichthe plaquehad been left

untouched. For the next 12 days,the subjectsrinsedwith Listerine

for one minute,threetimes daily,Wt a.t6taindfrom all other oral

hygienemeasures● ~ the last rime day, the subjectswere emmined

W scoredfor gingivitisand plaque. .

~elve of the subjectswere then providedwith a third

prophylaxis,leavinguntouckl the plaquethathad now accumulatedfor

24 days on the specifiedteeth. ‘Ihisgroupwas dividedin half. For

the next 12 days,half of the subjectsrinsedwith Listerinefor five

Secc@s three ti3neseach day. The otherhalf of the subjectsrinsed

with Listerinefor one minuteonce daily. Both gr~ aktained from

all other oral hygime measures. Followingthis period, gingivitis

and placpewere scoredas before.

00-001419’
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b. F@sults

The primry results,whichwere statisticallysignifi=nt (p

c 0.01), showedthat rinsingwith Listerineon the one-minute,three

times daily regimen,retardeduverallplaqueaccumulation30 percent

betterthan rinsingwith water when measumd by plaque area, and 70

Pe.==nt&t& whenmeasuredby plaqueweight. Gingivitislevelsw=e

79 pe.rcmt less on the Listerine one-minute,three-times daily

regimen,cmpared to the water-rinseregimen.

Otherstatisticallysignificantresults(n< 0.01) w=e that.
List@rim reiiucedplaquesurfacearea scoresby 21 percentwhm used

once daily, ccmpral to the wa- rinse control. w~ to the

waterrinse,Li_ine reducedplaqueweightby 48 percentwhen rinsed

for five seccndsthreetimesdaily and by 44 ~cent when rinsed for

! me minuteonce daily. In one of the areaswhereplaquehad been left

to accumlate after the first prophylaxis,Listdne reduced that

plaquefrumwaterrinsecontrollevelsby 21.4prcmt (p < 0.01) when

5)

for cne minutethreetimesdaily,by 18.9percent(p < 0.02)when

for five secundthreetiresdaily@ by 22.4 percent (p < 0.01)

used for one minuteoncedaily.

AxelsonrP. et al: Efficacyof muthrirksesin inhibitingckxtal

P~ti@@ti&ti-.J. Clin. “ 1~ .; 14:205-212;

3987/Wamet—Ian&rtI&s3adl ~ # 931-, _ 11, 3986.

(SeeSectionV SupportingStudiesReference5)

This research studied the effects of rinsing with

Lister~neor a O.l percentor 0.2 ~-t chlorhexidinerinse. The

_ f- that all threemouthwashpreparationswere effectiveat

statisticallysignificantlevelsin inhibitingand rducing plaqueti

gingivitis.

00-001420
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a. Metkxiol~

Ninety-sixsubjects,rangingbetwen

used in the study. ‘l’heyall had varyingdegrees

age 16 and 50, were

of gingivitis,but

did not show lossof periodontalattachmentor bom loss. Followinga

hseline examination, each subject was given a professional

prophylaxis.

The subjectswere assignedto one of three different

treatmentgroupsor to a controlgroup,a=nling to a ranhnized code

by whiti double-bli@ingwas maintained. Membersof the controlaml

I&t&rim groupsrinsedfor 30 secmds with 20 ml. of their assignd

muthwash preparations twice each day. The memkers of the

,clorhexidinegroups rinsed with 10 ml. of their solutionsfor 60

secondstwicedaily. Eing the weekdays,the rinsirqs were perfomed

I W= =4x=isiOm while unmpervised rinsingswere carrid out over

the weekerds. For the course of the six-weektrial, the subjects

continued their usual oral hygiene @ dietary habits, tit were

instructedto refrainfrcm using camercial muthrinses. They were

eati suppliedwith the samebrandof toothbrushand ~.

Gingivitiswas scoredat baseline- six weeks using

the Loe-Silness~ex (unmdified)as follms:

o-

1-

2-

3-

absenceof inflammation

mild inflammation(slightchangein color,little

changein texture,no bleedingon pressure)

mderate inflmmtion (moderateredress,edema,ad

h-o@y; bleedirgon pressure)

severeinflamntion (mrked rednessand

hypertro@y;terdemy to spontaneousbleedingor

ulceration)

Plaqueareawas also

using the Tureskyrndificzkionof

scor~ at baselineand six weeks,

the Quigley-HeinIndex that was

00-00 J421’



employed in the other studies. Extrinsictooth stain was scord at

baselim, three, @ six weeks, @ an examinationof the intraoral

softtissuewas done at.those time perids as well. All examinations

were performd by a singledentalexminer.

b. R?sults

Afterthreeweeks, tie man plaquescore of the mntrol

gr~ ~ ~ed, while in the three test groups the plaque scores

were statisticallysignificantlyreducd by 50-60percent(p < 0.001).

The plaque scores at the six-week exandmtion revealed that the

improvedoral hygienestatusnoted in the test grmps afterthe f~

threeweeksreminal unchangedor had furtherimproved,while the man

plaque score of the control group was still not statistically

significantlydifferentfrm the baselinescore. Cther resultswere

1 that at basline,ketwem 41 percentand 31 percmt of all surfaces

me fourd to be free of clinicallydetectableplaque. At

the six-week ~tion, there was a mrked increase in the

pcentage of plaque-freetooth surfacesin the three test gr~,

although nut in the control group. In the Listdne grcup, the

pemmtage of surfaceswith a plaque index scoreof O had -eased

frum 40 percentto 66 percent,while in the two othertest groups,the

corresporxli.ngdxmge was from 31 pemmt to 76 percent (0.2percent

chlorhtidine)and 41 ~cmt to 67 percent(O.1 percentdiLor-

hexidine) Significantextrinsictrothdiscolorationdid not develop

duringthe six weeksof trial in any of the groups.

As for gingivitis scores, these were statistically

significantlyreducedin all threetestgroup (p< 0.001), M not in

the controlgroup,duringthe six weeks of trial. Li-ine reduced

the ~ gingivitisscoreby 51 ~cent fxanparedto the controlgroup,

whilethe othertwo activemouthwashesreducedgingivitisscoresby 38

pe.mmt (0.1percent CliLorhexidine)and by 35 percent (0.2 percent

chlorhexidine). ‘Ihus,while

effectivein reducingplaque

the mouthwasheswere rmre or less~lly

(withslightlygreaterreductionsfor the
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chlorhexidine

gingivitis.

3 week

6) =, N.

rinses),Listerinewas the mc6t effectivein r~cing

et al: !lb=effectof~
.

Zmi rinsingViMl

.

lhepurpmeofthisst@ was to determinethe effect of

rinsingwith Listerineas a supplementto regulartoo~ in

r~ the aocmulation of plaque. The resultsshow- that whm

any of three Li-ime formulationswere used, they retarded the

1 accumulationof dentalplaqueby a statisticallysignifi-t amount.

a.

calculus,

each day

Follcdng a dental pro@ylaxis to remve all plaque -

the 88 subjects(ages18 - 53) rinsedfor 30 secondstwice

for 21 consecutivedays witi 20 ml. of either

Listerine,one of tm differentvariationsof Listerine,or a

The rimes were supervisedon WeeMays

b. Mts

regular

placebo.

M plaquesmres were statisticallysignificantlyreduced

for ti~ine - i- * variationsby 50.6 percent,52.1 w=t,

ad 46.5 percent (p ~ 0.001), ~ed to those for the mlor~t

flavored 8 peroent hydroaldolic Wntiol rinse. None of the

mouthwashesaffectedthe subjects’oralsofttissue.

7) Yanl@J.,s., et al: ‘Ibeeffectof-~ti rinshg

wiill~in~ a ckmr nulth: Ikrhzsity af
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wm—Er—Iim&t—t R3seara - # 955-0893,

(PLlbliS&?d as an abtxact J. ~. -. 56:

~. 769, 33377.)(SeeSectionV _rting Studies

Reference7)

‘Ihepu.qmseof this study wastodetennine the effect of

rinsingwith Listerineas a supplment to regular in

retardingthe accumulationof dentalplaque. The resultsshcxedthat

L&&rim @ a variationof the Listerineformla StatiStiCd.ly

significantlyre3wed plaqueaccumulationwhen cmpared to the placebo

rinse. .

a. Melao&loqy

Followinga dentalprophylaxis,the 66 subjects(ages18-36)

1 rinsedfor 30 secondstwicea day for 21 consecutivedays with 20 ml.

of eitherregularLister.ine,a variationof Listerine,or a placebo.

b. --

The ~ plaquescoresfor Listerineand its variationwere

24 Pem31t (p < 0.05)- 43 per-t

the placeborinse.

8) Pkmker, L. et al: !lln3eff-af

(p s 0.01) less than those for

.Amseptkcndmtal

p~. Ala. J. He& -. 16:71-77.1979~Iambert ~

m # 964-0222,~ fir ~va” (= -ion ~

qfi~ StUdieSReference8)

~epurpose of this study wastodetemhe the effeet of

rinsingwith Listarinein retardingthe accumulationof dentalplaque.

me resultsshwed

bya statistically

that Listerineretardedthe ammniiationof plaque

significantamount.
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a.

Afk a

hygiene

Heaocblocly

SWenty-nine subjects completedthis double-blindtrial.

dental prophylaxis,the subjectsfollwed their normal oral

proceduresfor four weeks to provide informationregmding

norml plaquegrowth. ~ently, the subjectsreceivedanother

liftera dentalprophylaxisand were assignedto eithera Listerineor

a placebo ~~. The .smbjectsrinsed for 30 secondstwice each day

for 21 consecutivedays with 20ml of their assignedproduct. The

subjectsfollowedtheir ordinaryoral hygieneproceduresduring this

time, ht were instructd to refrain frcanusing dmtal floss or

~cial mmthmshes. Rinseswere supervisedon weekdays.

b. R?sults

Lii.sterinesignificantly (p < 0.001) retarded the

accumulation of dental plaque by 42.9 percent as ccanparedto

txloth-~ @ rins~ with a placebomouthwash.The 38.3percent

reductionbetweenbaselineman plaquescoresand after-treatmntmean

plaque scores in m Lis@rine group was also statistically

significant(p < 0.001).

Therewere no softtissueaberrationsin eithergroup.

!ll-iepurpc6e of this study,caxluctedby investigatorsat the

united -tes Navy Dental Smol, was to de~ the effect of

lationof dmtal plaque. The studyf- thatListerineon the accuxm

rinsingwith Listerinerducd the accumulationof plaqueby a statis-

ticallysignificantamount.

0 -001425
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a. Metlxibloqy

‘llmntysubjeck wereprovidedwith a thoroughprophylaxisto

remove all plaque. The subjectsfollowedtheir norml oral hygime

routinefor the next sevendays. At that point,plaquewas stained,

harvested from six specifi~ teeth, air+ried, d weighed for a

baselinemeasurement● The 15 subjectswho had formed0.6 ~ or more

of plaque then umibwent a secaxiprophylaxis.These subjectswere

Sut6equentlyassignedto rinse (umupervised) for 30 seconds three

times a day with Listerineor a 0.9 percentsaline solution,as a

supplementto theirnormaloral hygienepractices.After seven days,

plaqu6was stainedard hamestd frcanthe saw six teeth. The pla~e

was air-driedand weighed,@ the resultingdata was comparedto the

baselinedata obtainedpriorto the initiationof the rinseregimen.

b. -t=

Dry plaque

50 percentr-ction

weightaveraged

frombaselim),

0.5 W in the Listerinegroup (a

~ed to an averageweightof

0.9 ny in the salinesalutioncontrolgroup (a 10 ~cent reduction

from baseline). The reductionfrom baselinefor the Listerinegroup

was statisticallysignifimmt (p< 0.01).

.
10) ~, R.et al: =effectsufaml~m =~

.

of dentalp-. J. w. =. Prewm Dent.;2:6-9,=’.,

3972~ ~ ~ ~ # 973+007, ~ 24,

3970. (SeeSectionV Suppmting StudiesReference10)

~e~ofthisstudy wastode~ the effect of

four commercialmouthwasheson dentalplaqueaccumulationwhen used

three times daily as part of an imlividual’soral hygieneprogram

The results showed that of the ~ tested, a cxmsistent

Statistimlly significantdecreasein plaque accumulationwas seen

only with group6usingListerine.

00-00142b
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a. 141mC&loqy

All the subjects accepted for participationexhibited

rncderateto h=vy plaqueacmnnulation,lxt were free from periodontal

disE23seexmpt for some are of chronicgingivitis. The study was

conductedin three phases. In Phase I, 60 naval enlistedpersonnel

(ages19-26)underwenta thoroughprophylaxisto renmveall plaqueand

then follcxmd their normal oral hygiene routines for seven days.

After this period, a baselineplaque measurementwas made on six

qif ieilteeth, to determinethe nonmil amunt of em-week plaque

accumulation. Followinga semti prophylaxisto remve all plaque,

the ‘subjectswere randomlyassigned,double-blird,.to one of f~ve

trmtment groups: 0.9 percentsalinesolution,Listerine,Sterisol,

Colgate100, and Lavoris. The subjectsrinsed (~ised) for 30

secondswith 20 ml. of theirassignedrinse,threetimeseach day, in

[ additionto folld.ng their normal oral hygieneroutine. Plaquewas

scoredon the seventhday. Fifty-foursubjectscompletedPhase1.

- II =% Sillli%r to = I except that Otiy three

rinseswere studied. In this phase,35 dmtal studmts (ages22-31),

followingthe same protocolas in Phase1, were assigneddouble-blind

to one of three groups: 0.9 percentsalinesolution,Listd-ne, and

~kpte 100. ‘lhirty-two SU@CtS canpletedPhase11.

In Phase III, 14 subjectsfrom Phase II were evaluatedfor plaque

sevm days aftercessationof the rinseregimento determineif th=e

were any residualeffects.

In Phase 1, there was a diminutionof plaque formationin

all five groups, kut only ~sterine demonstrateda statistically

significant reduction in pla~de formation compared to the ~

baselineplaquescore (p< 0.01). tisterineinhibitedplaquedevelop-
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ment by 39 percent,cmpard to a 12 p.rcentinhibitionby the saline

control.

In PhaseII, therewas againa rduction in dentalplaque

fonmtion in all the rinsegroups. Listerfi, however,was ~ -t

effective. Listerineinhibitedplaquedevelopmentby 55 percent

(p < 0.01)and Colgate100 by 26 pemmt (pc 0.05),cumparedto a 10%

reductionfor the salinecontrol.

In Phase

residualeffectat

cessationof the

approximtd their

2 week

i

III,no groupshme5 a statistimllysignificant-

the end of the seven-dayperid followingthe .
rinse regti.

baselineplaque

11) mrn?su, J. et al: Effa of

The plaque scores of all groups .

scores.

v SuppollingStLdies Refaence 11)

‘his cmss-over,study was designedto

Listerineon the rate of plaque formationand

evaluatethe effectof

gingivitisdevebpnent

dur~ a two-weekperiodwhen used as the sole oral hygiene~e.

The resultsshowed that Listerinealbwed less plaque to accumulate

and also inhibitedthe developmentof gingivitis,~ statistically

significant levels, cumpa.redto the water control. ‘I’heplaque

inhibitionwas greater

plaquear=.

a.

--

initial

M&hodoMqy

Ten subjects

when ~a by plaque weight rather than

(ages 19-30)participate h the trial. The

arried out duringfuurconsecutivetwo—wek ~ids. At an

examination, plaque - gingivitis were assesed.
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~ently, the participantsunderwenta two-weekpreparatoryperhl

dur~ whid time they were subjected to reptd professional

tooth-clemsingsand instructionin toothbAirq and flossing. At

the end of this prqnratory period,plaqueW gingivitiswere again

assesed for each subject.

For the followingtwo weeks, half of the

with Listerinethree times each day. The otherhalf

subjectsrinsed

of the subjects

rinsed with a placebo solution. Ml subjectsaktained fran all

mechaniczlltwth cl-. Plaque ad gingivitiswere assessd at

fourdesignatedtimesduringthis two-weekperiod. ~ the seventhard

fourteenthday of the trial,the plaqueformedon diffemnt specified

teethwas sampledand weighed.

For the = tin—week pericd, the subjects were again

1 allowedto cleantheirteethad tiexwmt professionalprophylaxisas

in the initialpreparatoryperiod.

After this seccrd preparatorypericd, there was a second

test pericd during whiti the participantsrinsed with Listerine

nmuthwashor with the placebosolution@ refrainedfrcanother oral

hygienemeasures. Participantswere assignedto the Listerinegroup

iftheyhad beenin the placebogroupinthefix’sttrialperid -to

the placebo group if they had previouslyken assigned to the

Listerine group. Pla~e and gingivitiswere ~asinthe

previoustrialpied.

‘he reaiitsshcwedthat cmpared to water controlrinses,

rinsingwith Listerinealluwd 53.3percentlessplaqueto accumulate

when measuredby surfacearea (p <‘0.001)X 93 percmt less when

plaque weightswere cmpara (p < 0.001). G@ivitis severitywhen

rinsingwith Listd.ne was 47 ~cent less (p < .05) than when tie

subjectsused the wata rinse.

00-00142$



12) Carter,H.ad Barnes,G: l?ffectsof~~m
. .

emstlmJ &mtal p@ue acumulatim. J. Prev.=.; 2:6-IL,

May+um 3975. (SeeSectionV Supprting StudiesRef. 12)

This studywas designedto determinethe effectsof three

cmmercial mouthwasheson existingplaque accumulations.The study

found that Listerinereducedplaqueaccumulation,lxt the result was

not statisticallysignifica.nt.

‘Ihestudy hastm parts. In Part I, there were 65 tile

subjects (ages 18-43). Each subject was exadned for plaque.

~ently, the subjectswere randomlydividd, double-bliml,into

five groups. One groupreceivedno mouthwash,a secorilgroupreceived

I colored,flavoredwater,a thirdgroupreceivd Colgate100, a fourth

group receivedListerine,zud a fifth group receivedCepacol. The

subjectsrinsedwith 30 ml. of theirassignedmuthwash for 60 .secm3s

twice daily for 14 days, while continuingtheir normal hcae oral

hyyiene procedures. Plaque was assess4 at the mnclusion of the

txeatment pericd.

In Part II, there were 96 femle subjects (ages 18-40).

After a plaque examination,the subjectswere rardmly divid~ into

three groups ad assignd either Colgate100, Cepacol,or colored,

flavoredwater to use as a muthwash underthe sameproceduresas in

Part I. Listerinewasnotused in the semti~of the study.

After 21 days of rins~ with thetiassignedmouthrinses,the subjects

were againexanhed for plaque.

b. R=ults

The Listerinegroupin Part I experienceda plaquereduction

of 8.3 percentcunparedto the baseline~ plaque score, Wt that

reductionwas not Statistimllysi@ificant. The 19.9percent
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differenceketween Listerineand the water rinse mntrol group was

also not statistimllysignificant.The onlymouthwashthat effectd

a statisticallysignifimnt reductionin plaque accumulationin this

StudY= Cepacol.

13) HamCxii, s.et al: Cliniml effiCaq5f LiS&ri= in inhibiting

andmaciq P--~ gingivitis.J. Clin.Xrim ;

14: 285-288, 1987/Wamer—Izmbert~ ~ 931+3528,

Z 22, 1984. (SeeSectionV SupportingStudiesReference13)

MS two+veekdouble-blindcontrolld clinicaltrial studid.
the effectsof rinsingwith Listerineor a vehiclecontrolrfmsuthrinse

as the solemans of oral hygiene. me studyfoutithat rinsingwith

Listerh eithertwice or four times dailyresultedin a signifimnt

inhibitionof both plaqueand gingivitiswhen ocmparedto twice daily

1 rinsingwith the vehiclecmtrol.

a.

me hurkked

completeda tweweek,

and threesubjectsrangingin age between18-49

double-blti,ccmtroll~, cliniml trial. They

all had varyingdegreesof gingivitis”lmt did not shuw evid- of

periodontalattadunentor alveolarbone 1c6s.

Folluwinga -eening examination,subjectswere given a

randomlyassigneii,half-mouth,dental prophylaxisand instructedto

continuetheirusual oral hygiem ti to returnin four to five days.

All subjectsthen receivedbaselineexaminationsail were rarklarnly

assignedto a Listerinetwicedailyrinsegroup,Liisterinefour times

daily rinse or a vehiclecontroltwice daily rinse group. Subjects

rinsedwith their assignedproductsundersupervisionon weekdaysand

maintaineda diary of msupervisedrinseson weekerds. Subjectswere

jnstructd to

of the study.

avoidall otherformsof oral hyyime dur~ the course
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At screeningbaseline and again at two-weeks, subjects

rmived a mmplete intraoral soft tissue examimtion and both

supragingivalplaqueand gingivitiswere scored.

Plaquear- was smred by

Quigley-HeinIn5exon the kuc@l and

teeth.

Gingivitis was smr~

the llmsky modificationof the

1- surfacesof all smrable

~ tie I@ene modifimtion

(noninvasive)of the Lce+3ilnessImlex on the kuml @ lingual

surfacesand ~ 1 ~pillae of all storableteethas follows:

o-

1-

2-

3-

4-

.

normal (akex!e of inflammation)

mild inflammation(slightchangein color,littlechange

intexture,of~po *ion of the gingivalunit)

mild inflammationof the entiregirgivalunit

tierate inflammation(xrdestglazing,redness,edem

and/orhypertrcyhy)of the entiregingivalunit

severeinflammation(markedrednessard

edelTla/hyPe&rophy, spontaneOW bleedingor ulceration)

of the retiregingiml unit

The results shcwed

four times daily, retarded

scaresby 46.0% (p=.001)@

,

that Listerine Antiseptic,used twiceW

the accumulationof dental plaque area

56.6% (p=.001),respectively,ompared to

its vehicle

accumulation

to Listerine

timesdaily,

Control● Listerine four times daily retarded the

of dentalplaquear- scoresby 19.6% (p=.033) ~ed

twice daily. ListerireAntiseptic,used twice @ four

reducedexistingplaquearm scoresby 39.1% (p=.001) W

49. 6% (p=. 001), ~ively, ccalparedto the vehicle control.

Listerinefour times daily reducedtisting plaque area scores by

17.3% (p=.023)cmpared to Listdne twicedaily.
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The results of this test also showed that Listerine

Antiseptic,used twice- fourtimesdaily,inhibitedthe develogxent

of gingivitis scores by 57.8% (P=.001) and 59.3% (~.001),

r?=pectively,comparedto its vehiclecontrol. Listerine,used twice

and four times daily, reduced existinggingivitisscores by 54.9%

(P=.001)and 58.2% (p=.001), rxively, ~ed to its v~cle

control. Therewere no significantdifferences(p>.20) betweenuse of

Listd.ne four times daily

developmentof and/orreducing

no adversesofttissueeffects

14) w ti, s.: Effkacy of

or twice daily in inhibiting

existinggingivitisscores. There

in any group.

.
AntuE@k (W2394+2)

ampam?d tocxITbl (-167P) ininhihitiry Ia’ledewkpmtof

the

were

,

inredmingdsting~ plapsalxl gingivitis.InRaticnof

Usestl.xiy. wuTM3’—IalbertR?semdl Iqxlrt No. 931+703, lkiyM,

3987. (RlbIisbEdasan astract. J. Dint.~.; 68: AlrSz. 1469,

lkir@i3989.) (See SectionV SupportingStudiesReference14)

This study is pblished as an akstract entitleWffect of

RinsingTime on Antiplaque-Antig@ivitisEffimcy of ListerinetlJ.

Iknt. Res. 68:365 (abstract1469) 1989.

This r~ch studiedthe ff”fectsof rinsingtimesof either

30 semnds or 60 secods with Listerinevs. 30 secaiis with a 5%

hydroalcohol control on reducing ad inhibiting dental plaque

development,gingivitisard gingivalbleeding.

time, twice daily use of Listerineresul~ in

~- evaluated.

a. Memodoloay

Ninety-four subjects ranging in age

~es of rinse

improvementof all

from 18-52 ymrs

p.rticipatd in the study.

gingivitis,lxxtdidnot show

‘Iheyall had varying degrees of

signsof periodontalattadnnentor bone
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loss. Follcdmj baseline examination,each subject was given a

rtiomly assignd, half-mut.hsupragingivalprophylaxis.

The subjectswere assignedto one of two differenttreatment

gr+ or to a ~n~l grw, amu to a randomizeda+ie by which

double blindingwas mintaind. All subjectsrinsedtwicedaily with

20 ml of their assignedproductfor 30 secmds in the controltroup

and om Listerinegroup @ for 60 secads in the other L.isterine

%~” -ing weekdays,the rinsingswereperformedurder supervision

while rinsingson weekendswere unsupemised. For the durationof the

two-week study, subjectsrefrainedfrcanall other forms of oral

hygi~ W were instructedto follw theirusualdietazyhabits.

Intraoral soft tissue examinationswere perfonnd

baseline ax’dtm-weeko

I weeks using the modified

o-

1-

2-

3-

4-

noml (A6e.nce

Gingivitiswas scoredat baselineand

G@ival Indexas follows:

of inflammation)

mild inflammation(slightchangein color,littlechangein

texture)of ~ portionof the gingivalunit

mild inflammationof the entire gingivalunit

mkkrate inflammation(mderateglazing,redness,edenn

=W= M=@@w)

severeinflmmtion (markedrednessad

spontaneousbleedingor ulceration)

Bleedingwas scored at baseline@

edema/hypertrc@y,

,

at

attmweeks by the

Eastman IllterdentdBleeding~~. A wcden interdmtal Cl~ was

insertd - rewved midlinebetweenthe teethfra the facialaspect

four timesad bleedixjwithin15 secondswas recorded.

Plaqueareawas also scoredat baseline- two weeksusing

the Tireskytif icationof the Quigley-HeinIn5exthat was eT@oyed

in other studies. All examinationswere perfonmd by a singledatal

~~--~ of the study.
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b. Hts

Rinsing with Listerinefor 30 Seco- twicedaily resulted

in a 16.67%and 16.75%reductionin gingivitisscoreson the prophy

and non-prophysides , respectively,when compare5

for 60 secords resultd in similar reductions

to control Rinsing

of 20% and 19.9%

respectively.

Plaque scores in the mntrol group

to two weeks by 27.7%on the pro@y side and

side. Plaque inhibitionof 19.8% @ 29.9%

increasedfrcanbaseline

30.2% on and non-prophy

was sem on the prophy
.

sidesin the fisterine30 second@ Listerine60 -m r- gw~

respectively.Plaquereductionson the mn-prc@y sid= were 20% @

29% for the fi~fi 30 ~~ ~ fisteri.ne60 ~ti ~~,

respectively.Rinsingwith Listerinefor 60 seco- resultedin 12%

1 gr-ter plaque reductionthan rising for 30 seconds kut, these

fidmp were not clinicallysignificantas both grouF6were ~lly

effectivein reducinggingivitisscores- in=ental bleed@ when

~ed to tie mnml groupon boW prophy@ non-prophysides.
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PROFESSIONALINDICATIONSSIUDIES

1) Himh, G.: Effectof~~ “Cinniking=limry
.

lad. watm=r—Iamb=ct~ q # 952+1M,

August 20,3990. RIMiaEdasan aktract. J. Iknt. Ik!s.; 70:

Aktr. 3.995,April 1991 (See SectionV ~ofessional IniLiaitions

studiesReference1)

MS resar~ studiedtie effectsof rinsingfor 30 secob

with’eitherListerineor a 5% hydroalmhol controlupon the level of

emverable in the oral cavity.viable bacteria r Rinsing with

Listerine significantlydecreasedthe level of recoverable viable

bacteriaat two minu~% with a slightrise towaxdbaselineduringone

i hour when cmpared to cantrol.

A. Methodolocly

‘rwentysubjectswere used in this double blti, crossover

d~ign q, with rzudm assignmnt of the firstrinse ~, @ a

Washout period ofatleast se- days betweentest~ the ftid

Secom muthrinses● Subjectsreportedto the clinicalsite having

refrainedfrom oralhygiene,eating,drinkingor _ that morning.

A one nilsample of unstinnilatedsalivawas collectedin a -ile

glass vial at baseline. Subjectswere then instructedto rinse with

20 ml of their assignedproductfor 30 seccds @ to avoid talking

ail swallowingduring the collectionperiod. Saliva samples -e

collectedas atuveat 2, 15, 30 and 60 ~ ard ~ently plated

on culture media selected to mumerate anaero-, facultative

Zulaaokes, glucan-formingstm@mcci ard Veillonella=. Eati

salivasamplewas assayedfor proteinad finalresultswere reported

as total mlony formingunits/mjprotein.
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B. Results

‘IheListerineand placebo groups sited statistically

similarmm valuesfor all fourmicrobialgroupsat baseline. ~ter

rins~ with the placeko,total anaerobic@ facultativeanaerobic

ccunts deer- by approximately10 - 20% while rinsing with

Listerineresultedin a 60 - 65% decreasein all fourmicrobialgroups

at two minuteswith a

minutesaf= rinsing,

that were 44%, 47%,

anzwobes, facultative

slightrise tuwardkselti ther-ter. At 60

the Listerinegroupexhibi~ bacteriallevels

28% ti 46% Icmx than baseline for total

anaerobes, strep~ - 1 and Veillomlla counts

reively. Rinsing for 30 seco- with Listerineresultedin”a

statisticallysignifi-t (p < .05) rduction in total anaerolX2s,

facultatiw anaerokesand streptococci1 microoc@niSnsth.?x60 till-

when comparedto the placelmrinseand at 15 minutesfor Veillonella

t S*

2) F5ne, D.: Redmti.m of ~Homl “~m~

. ~IaldYak ~ Ik!part# 952-0148,~

27, 1990. asan .alxSxwt J. Iknt. =.; 70: ~.

1165,April 1.991)(See Sec. V Prof-ional Indimtions Studies

Ref. 2)

‘his researchstudiedthe efficacyof rinsingwith Li-ine

on reducing viable oral microbes a=c601ized during ultrasonic

cleaning. The results indicate rhat Listerine wad as a

pre-promduralrinseam significantlyredwe the m.imobialcontentof

aerosolsg-ated duringdentalprocedures.
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A.

Crossovex

Methcdolcxzy

Eighteen subjects participate in this double blti,

designstudy,with radom assignmentof the firstrinseused

and a wash out period of seven days betweentestingthe first @

secondInouthrinses. Subjectswere instructctito abstainfromall oral

hygieneproceduresfor 24 hours prior to testing. Subjectsreceived

an ultrasonic~ling of one-halfof theirmuth (rtianly assigned)

for ten minutes. Subjectswere then randanlyassignedto either a

tisterineor to a hydroalcoholcontrolgroup- rinsedwith 20 ml of

their assignedrinsefor 30 secods urdersupervision.The otherhalf

of their mouth was then scaledas describedabove. During =Ch &

minute scalingpariod, a nmiifiedair samplingdevice was used to

collectedthe aerosol. The air samplingdevicewas modifiedby the

insertionof a 0.45micronfilterketwem the unit @ the collection

i end of the intake
\ the filter which

enumeration.

B. Results

tube. ‘Iheviableoral microbesware collectedon

was overlaid on culture media for ~ent

Listerinerhse for 30 semrds resultedin a 1.23

the recoverablecolony forming units (CFU) ‘in

Use of a

log reduction h

~ison to baselinelevels. Use of the 5% hydroalcoholcontrol

rinseresultedin lessthan a 0.2 log reductionin recoverableCFUIS.

‘I&se resultstranslatedintoa 94.1%reductionin aerosolizedviable

bacteriarecoverablefollowingrinsingwith 20 nilof Listerinefor 30

secondscomparedto a 33.9% reduction

hydroalcoholcontrolmsuthrinse.

follcdmg rinsingwith the 5%

of Lisbrheantke@c3) C!iamio, S. arxliknnbm,J.: Effect

d@livemd 17yanmZllir@@im devia m plaque,gingivitisZuri

sIIml micmflom. J. R?rioikxbl.; 60: 310-335, 3989/

WkmmZ——Izm&r’tmseardl w # 931-4, July 22, 3986. (see

Sec.V ProfessionalIndicationsStudiesReference3)

00-001438



The ~ of this 6 week clinical@ mimobiological

studywas to determinethe efficacyof Listerinedelivereil~ an oral

irrigationdevice, as a supplementto normal oral hygiene, in

inhibit~ @ reducing suprag~ival dental plaque W gingival

inflammation,@ for its effects on subgirgivalmicroflora. The

study f- Msterine deliveredby an oral irrigatingdevice was

effective at statisticallysignifi~t levels in reducti @

inhibitingsupragkjval plaque,mderately effectivein controll~

the subgingivalmicrobial flora of pocket depths of < 5 nun,and

aped to suppresspo@ations of recognizedperiodontalpathogens:

.

‘a. Methxhlazy

Sixty-onesubjects,rangingbetweenage 21 @ 60, completed

the study. They all have preedsting plaqueti varyingdegreesof

1 gingivitis,lmt with no pc.ketdepti gre~ than 5 nun. Follcw@ a

screeningexamination,eachsubjectwas givena halfmuth prophylaxis.

Baselble examinationswere d~ at seven days followingthe

prophylaxis.

The subjectswere assignedto eitherListerineAntisepticor

the 5% hydroalcoholcontrolaccordingto a r-omized code by which

double-blimiimjwas maintaimd. Startingthe same day as baseline

exams,all subjectsused theirassignedirrigatingsolutiononce daily

under ~ision, Monday through Friday, and ~ised on

weekerds,for 6 weeks. For the course of the six week trial, the

subjectscontinuedtheir usual oral hygienearkldietaryhabits, kut

were instructedto refrainfrm using comercial xrcuthrinses.They

were each suppliedwith the samekrandof ~ ard toothpaste.

Gingivitiswas scored at baseline,3 ?@ 6 weeks W the

visual criteriaof the Loe-SilnessHex, quantificationof gingival

crevicularfluid volum, aniibleedingon probingusimg the modified

Papillary bleedimj iril=. plaque area was scored at screening,

baseline, 3 and 6 weeks by ‘the llr~ Modification of the
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Quigley-Hei.nPlaqueIrdex. ~ingival pla~e sampleswere collected

from =ch subject’sfourdeepestcrevicesat baseline@ at 6 weeks.

Darkfieldmicroscopyand imnunofluorescencewere used to detect ad

~titite the subgingivalmicroflora.Pocket depth and attachment

levelwere measurd to the nearestmillimeterat screening,baseline

ad 6 WeekS. An intraoralsoft tissue exam was also CXXX3UCtedat

kaselineard 6 WeekS.

At3and6weeks, both Usterine andcontrol when usedas>
oral‘ irrigation solutions showed significant,reductions in

Supragingimlplaquecomparedto Uek screeningscores. At 6 weeks,

~ pla~e score were also signifimntlyredu~ from baseline in

both groups. Listerinesignificantlyreduced plaque ccmpared to

1 controlby 12% at 3 _ ad 16% at 6 weeks,similarlyon both the

prophyand no prophysides. Both Listerineand controlsignifi-tly

reduced gimjival inflammation,gi.ngivalmevim~x flfid VOIURE,

prob=ble pocket depth arklattachnmt less frcanpretreatmentvalues.

At 3 and 6 weeks, Liste.rinesignificantlyreducedgingivalbleeding

comparedto baselineon the prqhy side;at 3 weeks,Listdne gr~

gingiml blx scores -e significantly(41.8%) lower than

control.
.

A mderate decreaseor preventionof increasein the total

bacterialcountsdetectedby darkfieldmim~ on both the prophY

and non pro@y sideswas seenwith the use of Listerine. NO specific

WW? of _SIW wi~

decreases, indicating that

antimicrobial action. No

populations were observed,

enumerated accountsd for the

Listerine was not selective in its
. shifts in the microbial

Mcating no -ence of strains

resistantto Listerine. using innnunofluorscence,while diff=mces

betweenLi=ine a.rdcontrolwere not statisticallysignificant,a

strongtrend in flavorof likterinewas evidentin Me reductionof

three specificperiodontalpathogensat week 6.
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4) Zamtm, J. et al: w effectof an antimicrobialnulthr*

mearly~uf@n@ti fl.ap~wuurds. J. I@rio-

timbl.; 60: 31-34, 1989/Wamer—~ ~ R4mt#

931-0707, March 31, 3.987. (See .SectionV Professional

Indicationsstudia~Reference4)

‘Ihepurpcse of this clin.imlstudy was to dete.rmhethe

effect of Listerine as cmpared to a saline control on plaque

formation,gingivalinfl.annmtion,gingivalbleec@, wuundhealingad

patientwrnfortfollow- gingivalflapsurgery. ‘Ihestudyfoundthat

Listerinewas signifi-tly more effectivethan salineat 7 days ‘in

reducingplaque. Listerinewas alsosignificantlynmre effectivefor

-roving wound healingas measuredby tissuecoloraml edema at day

7.

t

a. Metho&)loyy

‘IWenty-five subjects, ranging between age 29 - 67

~leted the study. lhey all rec@red bilateralposteriorsegnmt

periodontalflap suryeryinvolvinga minimumof threeadjscentmlars

ard premlars. Each .suny2xizedsegment was selected by a

predetermined~mized code as Listerineor physiol~ical saline.

At l-t 6 weeks elapsedbetween“suryi~ visitsprovidinga - week

interim between use of postoperativeproducts. !IWmty ml. of the

assignedrinseswere rimsedfor 30 seco-, 3 timesa day for 28 days

starting the day followingsurgery.

Plaque area using the !IUrsky modification of the

Quigley-Hein13@ex, soft tissueappearanceby color and edem, W

patientassesmmt of pain/discmfortw=e recordedat 7, 14, ad 28

days pcd2mryically. Plaque was also scored presdrgimlly.

Gingivitisscoredky the Loe+ilnessGingivalImlex,gingivalbleeding

using the ModifialPapillaryBleedingIndex W podket depth were

rmrded pr-ically and at day 28.
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Listerinewas significantly28.9%more effectivethan saline

in inhibitingplaquedevelopmentat day 7. Therewere no significant

difference in plaque between trea~ts at either day 14 or 28.

-et depth was equally significantlyreduced from pr=urg=’y

kseline in both treatmentgroups. Whileuse of Listerineresultedin

a 22% decreasein gingivalbleedingat day 28 comparedto baselineW

the saline a 7% incr-, these differ~ were not statistically

signifi-t. No differe.ncesin visual gingival inflammationwere

seen. On day 7 Iiisterinedemonstratedsignificantly(p=.0517) better

tissuecolorwith 20% of the tissueevaluatedbeingred (inflaned)‘as

opposedto 40% for the salinetreatment. TWelveper-t demonstrated

normal (pink)tissue in the Listerinegroup,tit none in the saline

gr-” Additionallyat day 7 edemawas signifiamtlyless severe in

I the Listerinegroup. Lessthan 17% of the evaluationsshcmilnmderate

to severeedem3in the Listerinegroupas ~ to 44% in the saline

treatment. Therewere no significantdifferencebetweengroupsat day

14 or 28. No signific!antdiffererce in patient evaluationsfOr

pain/di.scmfort were foumi.

5) DePaola,L.G., et al: !Uleeffectofantk@ic
.

m

(xalmicmMal flamzml dmtureslamtl “tis. Clhical Rewrltl“w

1986; 8:3+, 1986/Wamer—Iambert~-x

931+5=, A@l 24, 1984. (SeeSectionV ProfessionalIndimtion

studiesReference5)

The purposeof this 4 week clinicalard microbialcultural

_Wtide~ the effectof Listerineantisepticmuthrinse

@ denture scaks in reducing inflammationof the denture-bearing

tissues and pathologicaldmture microbialflora. The study fou@

that ListerinerinsesLand/or- significantlyreducedboth ~ W

intensity of denture-bearingtissue inflmmtion. These clinical

reductionsin inflammationwere accmpam‘ed by rtictions in microbial

-H- includingy-t.
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a. Met2mdoloqy

Forty-seven subjects raryingbetweenage 30 and 80 completd

the study. They all were in god systemichealth,currentlyw~ing a

maxillary conpletedenture or a tissue supportedremovablepartial

dentureand demonstratingmild to moderateinflammationof the palatal

nlllcosa.

Each subjectwas enteredby randomcode into one of the five

folluwingtreatmentregimens: (1) Listerinerinse,Listerinesoak,

(2) Listerinerinse, Nystatin soak, (3) Nystatin rinse, Li~fi

soak; (4) WStatiIIri=l Wtfi * (5) sterilec=lord wa~

rinse,sterilecoloredwatersoak. Subjectsrinsedtheirmouthsthree

timesdaily for 30 secondswith 20 ml. of Listerineor sterilewater,

or for 2 minuteswith 10 ml. of Nystatin(100,000U/ml.) solution.

I Subjectsalso soakedtheirdenturesfor 6 hourseach night in 150 ml.

of the assignedsolution. Soak solutionwere changeddaily in the

water controlgroup,every4 days in the Listerinegroup- weeklyin

the Nystatin group. Subjects refrainedfrcunall EEchanial oral

hygienedur~ the study.

clinical assesmmts and specimen collection for

microbiologi=l culturewere conductedat baselineand follming 4

weeks of prduct use. Palatal inflanmtionwas assessd wing ~

filammtion ind= that quantified the area ti intensity of

inflammation.Denture.stabili@was evaluatedby a modificationof

the Kapur Index. Two examiners@ormed the clinicalevaluations

independentlyan theirscoresfor eachindexwe averaged. Specimens

for microbial evaluationsconsistedof (1) a saliva _le, (2)

swabbingthe - inflamedregionof the palate@ (3)dentureplaque

frm the tissuebearingsurfaceof one halfof the denture. Plaqueon

the other half of the denturewas quantifiedusingthe AbelsinTissue

SurfacePlaqueScore.
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b. ~ts

Both Listerine Antisepticand Nystatin Oral suspension

rinses and/orsoaks significantlyr4u@ lmth area and intensityof

denture-bearingtissue inflammationccqared to the sterile water

control. Listerine Antiseptic and Nystatin WP=ed *llY
effective.

Clinicalscores for dentureplaque and denture stabili@

were not chang~ signif.imntly~ the treatmentor controlr@mens.

Total yeast populationsin dentureplaquewere significantlyredu~

merthest udyin onlythe Listerinerinse aml soak group and the

Nystatinrinse and soak group. Yeastfromthe palatal~imens wxe ,

linerPd51r-traent,W not at statisticallysignificantlevels,for

all gr~ ~cept Listerinerinseand Nystatinsoakand controlgroup.

Yeast levelsin salivadid not changesignificantlyin any of the five

P-“
,

{

4.
.

lhrbtmz ITIfornratial

1. ADA SEAL OF ACXXPTANC!E

On June 22, 1987

from the Councilon

Listerine was awarded the Seal of

DentalTherapeutics(the‘tCouncil’f)of

the AmericanDentalAssociation(‘tADAtJ). (SeeAttachmentIII.) The

Seal of Acceptancereflects the ADA CouncilIs determinationthat

Listerine is safe and effective to help prevent and reduce

supra+girxgivalplaque accumulationand gingivitiswhen usd in a

conscientiouslyap@id, program of oral hygiene and regular

professionalcare. Sincewe obtainedthe Seal,all Listerinelabels,

labelingard advertisinghavekeenapprovedin writing.by the ADA.
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(“
Knmn for its indepmdence ami rigorous scientific

stam%rds, tie ADA ~ilfs dete.zmma‘ tions are respectd by the

sci=atific cmmunity lmth in the Unitd Statesaml alxmad. As noted

recentlyby the NationalAdvertisingDivisionof the ~il of Better

Business 13mxmls, in reviewing complaints relating to the

effactivenessof a productwhich kore the ADA Seal, “mere can be no

doubt that the ADA is recognizedthroughout the world as an

5’ F13Aitselffr~e.ntly relied ona’lthoritative,professionallmdy.”

~ Councilfimiingsand r~ tions in its reviewof the report

of the UK Dentifrice* IkntalCareDrugPrducts Panel.6’

In responseto -’s lettersof June and July 1988, asking

dental prcduct manufacturersto prove their plaque and gingivitis

claim, the ADA issuedthe followingpress statementon October 11,

1988,defemtkg tie significanceof its =1 of Am@ance:

I
‘The Association, ~ i~ ~il on Dental

ThQutics, has for many years insistedon proof,throughrigorous

research,of all claimsmade for productsthat apply for, ZUY5carzy,

the m’s EkZLlof ~. That -1, which signifiesthe AllA’s

aclmuwl@ge.mnt of the safety @ efficacyof the product, is not

awardedlightly. Bbny productsare deniedapproval,ml saneproducts

that cumently - the = were re@red to extendtheir research

to satisfythe scientific~ of the Association&fore the Seal

was awarded. In addition, the AEIA continually reviews all

advertisingclaimsfor productsthatcarrythe -1. ”

5/

6/

18 NAD Casel?e~rt44, (January16, 1989)

See e.g.,50FEI).Reg.39584,39857(Se@mber 30, 1985); see also

53FEx2.Reg.22430,22439 (June15, 1988)
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me Am encouragedmanufacturersthat had keen awardedthe

ADA Seal to supply FDA with the data on which the plaque and

9in9i.vitis cla~ were ~ SO that m can share the same level Of

confid~ the ADA has in prcductsthatW the ADA seal.

a. The Councilon Dental!Iherapeutics

The Councilon DentalTherapeuticswas establishedin 1930 in

responseto ADA nmbrship Concernsaboutunprovd claimsfor dental

productsafetyand effestiveness.Pursuat to ADA Bylaws,the ~il

is directedto study,evaluatezd disseminate informt~on with r- a
b the proper use of dental therapeuticagents,their adjunctsti

dental cosmeticagents which are offered to the public or to the

profession. The Councilfulfillsthis missionprimarilythrough its

Acceptance Prccyan, tier which it ewluates data voluntarily

t suhitted by praiuctmanufacturersor distrilxtors.TJxle.rthe aegis

of the Program,the Council evaluatesthe safe~ and efficacy of

suhnitted agents; reviews and appruvesprcduct labeling,package

~t advertising,W otherprcnmtimal.material,ad inform the

professionW public about safe and effectivedental therzpakic

products.

me Councilviews the Am@ance Programas a procedure@

whi~ % M@ent body corductsa dispassionateanalysisof the

scientificaccuracyof data in orderto determinewhethera prcductis

safe ad effective. In order to maintain its indepemlence,the

Ccnmcilhas never accepteda fee for its evaluationservices. !lhe

Council classifies the products it reviews into one of three

categories:“a~t” “provisionallya~, IIor lluna~. II

These threeclassifiations are defined:

Acce13tedproductsincludethosefor whichthereis

adequateevid~ of safetyard efficacy.
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Provisionallyacceptd productsincludetho5efor *ich there is

reasonableevidenceof safetyand dentalefficacy,Wt tich lack

sufficientevidence of dental effectivmess to justify king

accepted. ‘Illeseprcductsmet otherqualificationsand standamk

es=lished by the Council. The Councilmy authorizethe use of

a suitablestatementto specificallydefinethe effectivenessof

a provisionallyacceptedproduct.

unacceptedprducts include thc6e for which the Cmmcil has

detemined that there is no suktantial evidenceof effi=cy or

that a questionof safetyexists.

The decisionwhetherto award a seal

responsibili~ of the Councilts mnbers. ‘Ihe

.

of Acceptanceis the

Council renters, in

turn, may rely on consultantsncmimted to assist in the evaluation

1 process. Both Councilmembersand consultantshave traditionallykeen

l=ding expertsin the dental academiccomudty. For example,the

Chairmanof the @until in 1987 was Dr. Alvin Solomon,an assistant

clinicalprofessorat the Columbiativersity School of Dental and

Oral Surgery. Dr. Solcimn has @lished a numter of articles

relating to the use of drugs in dentistry. Similarly,the 1987

Vice+mixmn of the ~il, Dr. Samueldolmyd, was a professor*

Deparbat Chairmanat the Washin@on Uni-ity School of Dental

Medicine. Dr. Holroydis also the authorof a nunber of scholarly

articles,mstly relatingto @zmmmlogy. The otherfivemmbers of

the Councilin 1987were also well-respeckdacademiciansand authors

of a numberof publishedarticleson dentalsubjects. ‘llw.semembers

were: Dr. lbnmy W. Gage, a professorand Wparlmmt Chahmn at the

Baylor College of Dentistry; Dr. Peter L. Jacoken, an assistant

professorat the Universityof the PacificSchml of Dentis@; Dr.

EdwinD. Joy, Jr. a professorti DepartmentChairmanat the Schml of

DentiS@ Witi in the MsdicalCollegeof Georyia; Dr. RobertA. J.

Olson,an associateprofessoraxxlclinicaldirectorat the Universi~

of Icwa school of Dentistry;and Dr. Donald E. Van Scotter, a

professorat the MarquetteUniversity~ml of Dentistzy.
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b.

different

rquired

CouncilEvaluationof Listerine

The Councilhas esta.bliskdguidelinesfor evaluatiq the

typesof prcductsit considersfor the Seal. Listerinewas

to meet the Council1s %uidelims for Acceptance of

Qmnotkrapeutic Products for the Control of SupragingivalDental

PlaquePlaque@ Gingivitis.’1(SeesectionV, Effimcy Data.) These

guidelinesrequirethat clinicalstudiesof safety@ effestiveness

suhnittd to the Councilhave the follwing characteristics:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Characteristicsof the studypopulationshouldrepresent ,

typiml productusers;

Activeproductshouldbe usd in

with a placebomntrol or,where

control;

normalregimen

a~licable, an

and Cmpard

active

crc6scwer or paralleldesignedstadks are accqtaMe;

Stud.iesshmldke aminimum of 6 monthsin duration;

‘IWostudiesconimted by inkpendent~igators will be

re@red;

Microbiologimlsamplingshouldestimateplaque

qualitativelyto ccunplenmtirdicesthatmeasure

plaquequantitatively;

Plaqueard gingivitisscoringad microbiological

shouldbe conductedat baseline,6 mnths, @ at

hate pericd;

Sanpliq

an anti-

microbialprofileshoulddemonstratethat pathogenicor

~rtunistic

of the study;

microoryarkmsdo not developover the course

d
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(9) The toxicologicalprofileof productsshouldinclude

carcincgenici~and mutagenicityassaysin additionto

generallyrecqnizd testsfor drug safety

me Councilreportedin the Journa1 of the Amerimn Dental

Association(AttachmentIV) that the Data on clinicaleffactiveness,

microbiology,and safety suhnittd by Warner—Lmbrt satisfiedthe

~il Isguidelines.The Councilexplainedthat its determna“ tion of

the effectivenessof Listerinewas primarilyksed on three published

clinical studies of six mnths or mre which showed, among other

results,that Listerinesignificantlyreducedplaque and gingivitis

and that Listerinealso achieveda significantinhibitionof plaque
.

and gingivitis. With respectto the safetyof Listerine,the Council

i.n3imtedthat the clinicalstudieshad fouriino mumsal aberrations

or developnmt of extrinsictooth stain. The Councilalso reported

\ that three establiskiltests found the rnutagenici~potential of

Listeri.neto be negative. Finally, h independent six-month

microbiologicalstudies one of which was publishedas a capnion

paper to a clinicalstudy (SeeSectionV DefinitiveStudiesReference

3a) found that Listerineuse did not causea signifimnt increasein

presumptiveoral pathogensor opportunisticpathcgens. In addition,

the positiveresultsof these studieswere mrrobora= by the other

studies suppliedto the Council.

c. Council~roval of ListerineIabeling

As a Cmk3itionfor receivingthe Seal of Ame@ame

Liskrine, Warner—xambert was r@@ to suhnitto the _il,

prior approval,al lakeling,package “~t and professional

consumeradvertisingcopy, whetheror not the materialmrried

for

for

the

Association*s name. Moreover,as a conditionfor retainingits Seal,

warner—Lambertis r~ed to suhnit any proposalchanges in these

materialsto the Councilfor priorapproval.‘Ihepinpe of this
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requirement,W of the ADAfsd=islon to allowits name to M usd in

commercialadvertising,is so that the .ADAcan provideauthoritative

guidanceto the publicon rotterspertainingto dentalhmlth.

The Councilexplainsin its guidelines:

YIhe acceptanceprcgram for therapeuticagents is qif ically

designed to provide accurate informationon the safety @

effactivenessof productsand to insurethat: 1) all advertising

claims made for such prcducts are scientifi=lly accurate

supporting laboratoryand cl.inicaitest results, 2) suti

productsare

dentalh=lth

a pronmterof

clearlypc5itionedas only one part of the totk

program,and 3) the professionis not portrayedas

any specificcommercialproducts.”

1 Pursuantto this policy,=1 currentlabelingand promotionalmaterial

for Listerinehas been specifimlly approvedby the Council. For

attributionto the Council,the followingstatementis approved:

tl~~ ~~ic has been shownto help preventand redLICe

supragingivalplaqueam.nnulationml gingivitiswhen used in a

conscientiouslyapplicxlprogram of oral hygiem ml regular

professionalmre. Its effect on periodontitishas not ~

dmmst.ratei. ~ncil on DentalTherapeutics- AmericanDental

Association.”

2. -iCan Academvof Pericdontolccfy

A recentreportfrom the Amerimn Amdemy of

on “ChernimlAgentsfor the ~ntrol of Plaque”further

Periodontolcgy

recognizesthe

efficacy of Listerine h the treabmt of plaque ZUX3gingivitis

(AttachmentIV). This report‘whichwas distriknrtdto all of the

Academy’smmbers is interdedto informperiodontistsof the available

data on chemical agents claimingplaque-reducingabilities. With

respectto liisterine,the Academyreportedthat “Short-termstudies

00-001450



have shcwn plaque and gingivitisreduction averaging 35%, and

long-term studies have shcwn plaque reductionaveraging 25% @

gingivitis reduction averag~ 29%. ” The only adverse effa

reportedby the Amdeny were a Wrning sensationad bitter taste.

The reprt noted that Listerinehas been acceptedby the American

DentalAssociation(ADA)for the controlof plaqueand gingivitis,the

only agent reported,with the exceptionof dilorh-dine, that had

keen so accepted. The r~rt

approval,quotm the **t

on Dental‘llwapeutics(W!lYIW):

e@asized the signifi~ of ADA

of the Chairmanof the ADA’s Ccuncil

>
The dmtist shouldmlize thata product

claiminga therapeuticeffectwhichhas not

been approvedby the u31WDA as evidti by

the seal of approvalhas eithernot been

suhnittedfor a~roval or has ben found

lackingin researchevidenceof therapeutic

effestiveness,safety,or both.

!the lunericanAmdmy of Feriodontology,founded in 1914, is a

well-established,himy r~ ~ ~ of dent~ who are

trained as specialistsin the trea-t of W ~. ~

recognitionby the Amdemy of the data shining the safety ahd

effactivenessof Listerb, and its remhdm to its

significanceof the 2QA approvalof Listerim, adds

evidencethat Listdne is generally

@ effective for the prevention

gingivitis.

recognizedamong

W reduction

m!mbers of the

totheb3dyof

~assafe

of plaque and
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William E. Gilbertson, Pharm. D.
Director
Division of OTC Drug Evaluation (HFD-21O)
Center for Drug Evaluation and Research
Food and Drug Administration

( 5600 Fishers Lane
Rockville, Maryland 20857

Re: Docket No. 81N-0033; OTC Dental and Oral
Health Care Products for AntiDlaaue Use

Dear Dr. Gilbertson:

The scientific data and information herein are being
submitted to the Food and Drug Administration (FDA) by Leaf, Inc.
(Leaf) in response to the agency’s call-for-data relating to
products bearing antiplaque-related claims. ~ 55 Fed. Reg.
38560 (Sept. 19, 1990); 56 Fed. Reg. 9915 (Mar. 8, 1991).

Leaf firmly believes that its XyliFresh chewing gum products
(sugarfree chewing gums sweetened with significant levels of
xylitol) are foods legally marketed with antiplaque-related
dental health messages on their labeling. As we shall
demonstrate, Leaffs XyliFresh gums have long been marketed as
foods , are intended for use as foods, and comply with both the
legal definition of a food in the Federal Food, Drug, and
Cosmetic Act (the Act) and the FDA’s policies concerning health
messages on food labeling. To the extent that the XyliFresh
chewing gums might nonetheless be considered drug products, Leaf
submits that the data and information provided herein fully
support the inclusion of sugarless chewing gums which contain

‘<;+:

r



HYMAN, PIHFI.PS8 A4CNAMARA, P.C.
William E. Gilbertson, Pharm.D.
June 17, 1991
Page 2

significant levels of xylitol in the over-the-counter (OTC)
monograph for antiplaque drug products.

Xvlitol Chewinq Gums

Xylitol-containing sugarfree chewing gums have long been
marketed as noncariogenic food products in the United States and
Europe. Significant clinical and nonclinical data concerning the
dental health benefits of xylitol chewing gums have been
developed over the last ten years. Leading dental researchers
agree that, when chewed after meals and snacks, sugarless gums..—‘-
sweetened with significant- levels of xylitol provide a
cariostatic effect -- xylitol gums help prevent dental caries and
reduce’the incidence of new caries. ~ Dental Dialocme, Caries
Prevention with Xvlitol, A SymDosium at the University of
Michiqan, Ann Arbor, 3 (1988) (Appendix A). Published clinical
and nonclinical data confirm that xylitol sugarless chewing gums
also reduce plaque accumulation and help prevent plaque acids
when added to a dietary program that limits sugary snacks. ~
qenerallv, comments regarding reproposed rule on health messages

( on food labeling [55 Fed. Reg. 5176 (Feb. 13, 1990)] submitted by
Leaf, Inc. (Apr. 13, 1990) and American Xyrofin, Inc. (May 15,
1990) (Appendix A).

XYliFresh Chewinq Gum Products

The only sugarfree chewing gums marketed in the United
States that contain a significant level of xylitol are Leaf
products. The original Leaf, Inc. candy company was founded in
Chicago in 1921. For many years, the Company ranked as the
largest manufacturer of ball gums in the world. In 1983, the
Company was purchased by Huhtamaki Oy, a Finnish company and one
of the leading confectioners on the European continent.
Huhtamaki Oy has produced and distributed xylitol gums and
candies bearing antiplaque and cariostatic labeling claims in
Scandinavia and Europe ‘f=r more than 15 years.

—.— —.—— _—
The Companyts

~itol Jenkki “~now the leadlng confectionery product in
Finland. With the addition of other candy businesses, e.q., the
Beatrice Corp. Candy Division, L.S. Heath and Company, and
Hollywood Candy Company, the legal entity now identified as Leaf,
Inc. was formed. Today, Leaf is one of the major suppliers of
candy and chewing gum products in the United States and Europe.

Leaf currently markets in the United States two different

<:,
s“ugarfreechewing gums labeled with the “XyliFreshllmark. One is
the “Original Xylitol Gum, ‘ta sugarfree gum product that has been

\
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available in this country at health food stores since at least
1981. Since that year, more than units gum
pellets) have been sold. A summary of the sales data is provided
in Appendix B. Original XyliFresh Gum is sweetened with xylitol
and sorbitol. w Section 11. Active I- ient for xylitol
content of Original Xylil?resh (enclosed).

In June 1990, Leaf introduced another xylitol gum product,
XyliFresh Sugarfree Gum (XyliFresh). XyliFresh is manufactured
by Leaf and distributed by Leaf Specialty Products, a division of
Leaf locdted in Bannockburn, Illinois. XyliFresh is now
distributed in 13 Midwestern states: Michigan, Ohio, Indiana,
Iowa, Kentucky, Illinois, Wisconsin, Nebraska, Minnesota, North
Dakotaf South Dakota, Missouri and Xansas. Since its
introduction, more than units ~ gum pellets) have
been sold, A summary of the sales data is provided in
Appendix B. The XyliFresh product contains a higher level of
xylitol and is more suited to American taste preferences than the
Original XyliFresh product. The XyliFresh product is sweetened
with xylitol and acesulfame K. ~ Section II. Active Inaredieng
for xylitol content uf XyliFresh {enclosed).

The aforementioned sales data and information clearly
demonstrate that Leafls XyliFresh Sugarfree Gum and XyliFresh
original Gum, the only sugarfree gum products sweetened with
xylitol, have been marketed for a material time and to a material
extent.

In Europe and Scandinavia, caries prevention and antiplaque-
related labeling claims have appeared on labels and labeling for
Leaf$s xylitol gums and confectioneries since the mid-1970~s, &n
the United States, the dental health message ‘lF~ts Pla~ue”
first appeared on the Original %~l”i”~~~=h—!a~~l”in

–d-uz!z%%’ ‘ince=introduction, the XyliFresh lab~n~as
following dental health message:

XyliFresh GUIU,with l(ylitol,will help you ...

* Prevent plaque acids that can cause cavities.
* Reduce plaque build-up that can lead to ugly tartar.
* Prevent new cavities,

Copies of XyliFresh and Original XyliFresh labeling materials are
provided ~n the enclosed Section I. ~~ Labcling. Leaf
firmly believes that its XyliFresh and Original XyliFresh chewing
gums are traditional f’oodproducts, and the dental health

., labeling messages do not make these products drugs.
(<.,

_.———_._. .—— ~
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Recmlation of Chewin~ Gums

Chewing gum was widely-recognized as a traditional food
product for many years prior to enactment of the Federal Food,
Drug, and Cosmetic Act (the Act). The status of chewing gum as a
food is expressly confirmed in the Actts definition of food:
‘f(l)articles used for food or drink for man or other animals,
(2) chewina mm, and (:3)articles used for components of any
other such articles’ Section 201(f) of the Act, 21 U.S.C.
s321(f) (emphasis added). This definition of food has not been
amended by Congress since enactment of the Act in 1938. &
Pub. L. No. 717, Chap. 675, 75th Cong., 3d Sess., p.1, approved
June 25, 1938. The courts have consistently ‘interpretedthe
statutory food definition to include (1) products consumed by -
people for the ordinary reasons -- taste, aroma or nutritive
value; (2) chewing gum (which is not intended to be swallowed);
and (3) food additives. ~, ~, Nutrilab, Inc. v Schweiker,
547 F. SUpp. 880 (N.D.111. 1982), afftd, 713 F.2d 335, 337 (7th
Cir. 1983); United States v General Nutrition Inc., 638 F. Supp.
556, 558 n.1 (W.D.N.Y. 1986); American Health Products Co,, Inc.
v Haves, 574 F. SUpp. 1498, 1504 (S.D.N.Y. 1983), aff’d, 744 F.2d
912 (2d Cir. 1984).

In addition to being a traditional food, a chewing gum
product can also fit within the Act’s definitions of a medical
device and therefore be regulated as such. Section 201(h) of the
Act, 21 U.S.C. s321(h), defines a medical device as:

an instrument, apparatus, implement, machine,
contrivance, implant, + vitro reagent, or other
similar or related article, including any component,
part, or accessory, which is --

(1) recognized in the official National
Formulary, or the United States Pharmacopoeia,
or any supplement to them,
(2) intended for use in the diagnosis of
disease or other conditions, or in the cure,
mitigation, treatment, or prevention of
disease, in man or other animals, or
(3) intended to affect the structure or any
function of the body of man or other animals,
and

.“

c,,.::-,+,,:,,,,,,!
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whi,ch does not achieve its primary intended purposes
through chemical action within or on the body of man or
other animals and which is not dependent upon being
metabolized for the achievement of any of its principal
intended purposes.

Section 201(h) of the Act, 21 U.S.C. S321 (h). Chewing gums that
contain abrasives and are used solely to clean and polish the
teeth are considered medical devices, i.e., Premarket
Notification #K810037 for Check-Up Dental Chewing Gum (April 8,
1981).

The definition of a “cosmetictt in the Act can also encompass
chewing,gum products. Section 201(i) of the Act states:

.

The term ‘tcosmeticllmeans (1) articles intended to be
rubbed, poured, sprinkled, or sprayed On, introduced
into, or otherwise applied to the human body or any
part thereof for cleansing, beautifying, promoting
attractiveness, or altering the appearance, and
(2) articles intended for use as a component of any
such articles; except that such term shall not include
soap.

Section 201(i) of the Act, 21 U.S.C. 321(i). FDA regulations
confirm the cosmetic status of products intended to control or
mask offensive mouth odors. 21 C.F.R. S720.4(c)(9) (ii) (includes
breath fresheners in oral hygiene cosmetic product category). In
addition, the report of the Advisory Review Panel on OTC Oral
Cavity Drug Products states that l’[t]hePanel considers products
intended for elimination or suppression of mouth odor of local
origin in healthy persons with healthy mouths to be cosmetics
unless they contain antimicrobial or other drug ingredients.r~
47 Fed. Reg. 22760, 22844 (May 25, 1982). Thus, chewing gums
that are marketed for purposes of freshening the breath (e.u.,
Clorets chewing gum) are regulated as cosmetic products.

Chewing gum products can also be subject to regulation as
drug products. Section 201(g) of the Act, 21 U.S.C. ~321(g),
defines a drug as:

(A) articles recognized in the official United States
Pharmacopoeia, official Homeopathic Pharmacopoeia of the
United States, or official National Formulary, or any
supplement to any of them; and (B) articles intended
for use in the diagnosis, cure, mitigation, treatment,
or prevention of disease in man or other animals; and
(C) articles (other than food) intended to affect the
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structure or any function of the body of man or other
animals; and (D) articles intended for use as a
component of any articles specified in clause (A), (B),
or (C); but does not include devices or their
components, parts or accessories.

Thus , chewing gum products that contain active drug ingredients
and act solely as a drug delivery system are regulated as drugs.
~ 40 Fed. Reg. 12902, 12903 (Mar. 21, 1975) (Feen-a-Mint
Chewing Gum included in OTC review of laxative drug products) ;
42 Fed. Reg. 35346, 35348 (July 8, 1977) (Aspergum included in
OTC review of internal analgesic drug products); 47 Fed Reg.
22760, 22780 (May 25, 1982) (chewing gums containing aspirin
include,d in OTC review of oral analgesic drug products).

XvliFresh Chewinq Gums Are Foods

It is well-established that the intended use of a chewing
gum product determines whether the product is subject to
regulation as a food, a drug, a cosmetic, or a medical device.
As stated in the legislative history of the Act:

The use to which the product is to be put will
determine the category into which it will fall. If it
is to be used only as a food it will come within the
definition of food and none other. If it contains
nutritive ingredients but is sold for drug use only, as
clearly shown by the labeling and advertising, it will
come within the definition of drug, but not that of
food . If it is sold to be used both as a food and for
the prevention or treatment of disease it would satisfy
both definitions and be subject to the substantive
requirements for both. The manufacturer of the
article, through his representations in connection with
its sale, can determine the use to which the article is
to be put. For example, the manufacturer of a laxative
which is a medicated candy or chewing gum can bring his
product within the definition of drug and escape that
of food by representing the article fairly and
unequivocally as a drug product.

S. Rep. No. 361, 74th Cong., 1st Sess. (1935), quoted in
C.w. Dunn, Federal Food. Drua and Cosmetic Act, 240 (1938).

A sugarless gum product that is intended primarily to
provide the traditional taste and organoleptic effects of a
chewing gum should be deemed a food. XyliFresh Sugarfree Gum is

(.. just such a product. The fundamental characteristics of



I {YMAX, Pt]r[-pj 6 MCNAMARA, P.C.

William E. Gilbertson, Pharm.D.
June 17, 1991
Page 7

XyliFresh are its sweet flavor and the soft chewable consistency
of its gum base. The endothermic properties of xylitol provide a
cool, refreshing sensation in the mouth. Both the sweet taste
and the chewing motion act to stimulate salivation, a traditional
function of chewing gums. XyliFresh leeks, smells, chews and
tastes sweet -- just like a sugarless chewing gum product should.

When added to the daily diet, XyliFresh chewing gum also
happens to help prevent dental caries, and reduce plaque build-up
and the production of plaque acids. XyliFresh exerts these
effects when consumed over time because it is sweetened with
xylitol, and xylitol cannot be fermented by Stre~tococcus mutans
into plaque acids. The xylitol in XyliFresh does not support the
Streptococcus mutans population in plaque. As noted above, a
discussion of the dental health benefits of chewing XyliFresh
after meals and snacks, as part of a total dietary practice that
includes reduced consumption of sugary snacks, is provided to
consumers on the product labeling. ~ Section I. Labels and
Labelinq for XyliFresh labeling materials.

Based on the parenthetical exclusion of foods from part C of
{ the drug definition, labeling claims concerning the effect of a

food on the body need not make the food a drug if the claims
relate to how the food “affects the structure or any function of
the body.i$ Section 201(g) (l)C) of the Act, 21 U.S.C.
s321(g) (l)(c). In American Health Products Co., Inc., the court
commented in dicta on the extent to which the parenthetical
exclusion in part C prohibits foods that are represented as
affecting the structure or functions of the body from being
regulated as drugs:

[I]f an article affects bodily structure or function by
way of its consumption as a food, the parenthetical
precludes its regulation as a drug notwithstanding a
manufacturer’s representations as to physiological
effect. The Act evidences throughout an objective to
guarantee accurate information to consumers of foods,
drugs, and cosmetics. [Citation omitted.] The
presence of the parenthetical in part (C) suggests that
Congress did not want to inhibit the dissemination of
useful information concerning a foodts physiological
properties by subjecting foods to drug regulation on
the basis of representations in this regard.
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@e rican Health PrOucts CQ. , Inc, v Haves, 574 F. Supp. at 1507.
Therefore, a food labeling claim concerning the effects on the
structure or functions of the body due to the food!s nutritional
value when consumed over time would
claim. ~ 55 Fed. Reg. 5176, 5177
Labeling; Health Messages and Label

Under part B of the ActJs drug
claims regarding the role of a food

generally not be a drug
(Feb. 13, 1990) (Food
Statements; Reproposed Rule).

definition, however, labeling
in the ~ldiaqnosis, cure,

mitigation, treatment, or prevention” of a dise~se may evidence
an intent to offer the food product as a drug. Section
201(g)(l)(B) of the Act, 21 U.S,G. S321(g) (l)(B). Historically,
FDA has interpreted disease-related claims on food labeling as
evidence that the product is intended to be used as a drug.
Thus, labeling claims that refer to a specific disease or health
condition have made food products subject to regulation as drugs
pursuant to part B of the drug definition. _ Kordel v
United States, 335 U.S. 345 (1948); United S~~~~s~~hensee, 243
F.2d 367 (3rd Cir.), cert. denied, 353 U.S. 976 (1957); United
States v 250 Jars of ... Honev, 218 F. Supp. 208 (E.D. MiCh.
1963), afftd, 344 F.2d 288 (6th Cir. 1965).

In 1987 the agency decided that consumers would benefit from
certain public health messages on food labeling. Recognizing
that past legal precedent had generally discouraged health-
related claims on food labeling, FDA issued a notice of proposed
rulemaking on food labeling which stated:

In light of advances in current knowledge ... the
agency now believes that health-related messages, when
appropriately formulated for use on food labels and
consistent with existing law and regulations, may
provide valuable information to health-conscious
consumers.

52 Fed. Reg. 28843, 28845 (Aug. 4, 1987) (Food Labeling;
Public Health Messages on Food Labels and Labeling). In the 1990
reproposed rule on food labeling, FDA reaffirmed its acceptance
of health messages on food labeling:

[I]t may be appropriate to allow expanded health
information on products that are consumed primarily as
foods . Such information, if based on sound scientific
data and if properly presented, can be useful to
consumers who desire to adopt a healthier dietary
pattern.

55 Fed. Reg. at 5178.
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On November 8, 1990, Congress subsequently endorsed the
presence of health messages on food labeling when it enacted the
Nutrition Labeling and Education Act of 1990 (the NLEA). The
NLEA provides a statutory basis for food labeling statements that
relate to specific disease and health-conditions, and directs FDA
to promulgate final regulations permitting such claims.
Nutrition Labeling and Education Act of 1990, Pub. L. No. 101-
535, 104 Stat. 2353 (1990).

Accordingly, under the NLEA and FDAIS policies concerning
health messages on food labeling, XyliFresh chewing gum is a food

-x..= product that may legally display l~beling claims which properly
describe the relationship of xylitol to plaque and dental caries.
XyliFre,sh is not converted into a drug product solely by virtue
of its dental health labeling claims.

XYliFresh Antiplaaue and Cariostatic Labelinq Claims Are
AmroDriate Health Messaaes

Based on growing scientific evidence of the relationship
between specific dietary practices and specific diseaseI
conditions, and the findings of the 1988 Surqeon General’s Report

trition and Health (the ‘tSurgeonGeneralts Report’!) and theon Nu
1989 report, Diet and Health: Implications for Reducinq Chronic
Disease Risk, by the National Research Council$s Food and
Nutrition Board (the l’NASReport~f),FDA now proposes to allow
food labeling to bear health messages about the association of
diet and chronic diseases. 55 Fed. Reg. at 5179.

The FDA views appropriate health messages for food as
“descriptions of the nutritional value of the food.tt ~. The
concept of nutritional value is therefore basic to the
distinction between a drug and a food product. In addition to
the ability of a food to supply nourishment needed to sustain
life, ‘i[n]utritional value may also include the usefulness of a
food component, consumed as part of the total diet, in reducing
the risk, or forestalling the premature onset of, a chronic
disease condition.” ~. at 5178. Assuming sufficient scientific
evidence to support the claimed effect on a person’s risk of
developing a chronic disease, a discussion of that effect on
labeling would not necessarily make a food a drug. ~.

FDA recognizes that the Surgeon Generalts Report and the NAS
Report “represent the most generally agreed upor scientific basis
for health messagesttwith respect to several chronic diseases.
~. Based on these reports, FDA has tentatively identified six

(:,~ topic areas: calcium and osteoporosis, dietary fiber and cancer,
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lipids and cardiovascular disease, lipids and cancer, sodium and
hypertension, and dietary fiber and cardiovascular disease, as
appropriate subjects for initial consideration in developing
standardized health messages in the form of scientific summaries,
consumer health message summaries, and model label statements.
~. at 5184. The agency also acknowledges that health messacres
outside these areas may be warranted. m.

Xylitol gum and dental caries (which includes the formation
of dental plaque and resulting production of plaque acids, a
necessary predisposing cause of caries) is clearly a topic worthy

.. of a food labeling health message to consumers. Both the Surgeon.z-
Ceneral’s Report and the NAS Report evaluated the effects of diet
on dental caries as a chronic disease. Surqeon Generalls Report,
Chapter 8, Dental Diseases, pp. 345-380; NAS ReDort, Chapter 26,
Dental Caries, pp. 637-647. The NAS Report considers a number of
clinical studies on the protective effect of xylitol-containing
foods, including chewing gum, and concludes that:

The addition of certain foods and nonnutritive
sweeteners, such as cheddar cheese, cocoa, and xvlitol,
to the diet appears to reduce the cariogenic potential
of a sucrose-containing meal.

NAS Report at 644 (emphasis added). See also ~. at 639. The
Surgeon General’s Report recommends that the general public
reduce sugar consumption levels and that food service programs
promote noncariogenic foods. Surgeon General’s Report at 368-
369. The health message on XyliFresh labeling, which discusses
the plaque reduction and cariostatic effects of chewing XyliFresh
gum after meals and snacks as part of a total dietary practice
that includes reduced consumption of sugary snacks, is fully
consistent with the recommendations of the Surgeon General’s
Report and the NAS Report. By also reminding consumers to “brush
and floss teeth, limit sugary snacks and visit your dentist
regularly, w the XyliFresh health message clearly promotes good
dental health care practices.

The dental health message on the XyliFresh labeling is
truthful and not misleading. Meaningful information concerning
the role of XyliFresh in reducing plaque build-up and plaque
acids, and preventing cavities is included on the labeling.
XyliFresh gum clearly contains sufficient levels of xylitol to
exert the plaque reduction and cariostatic effects when chewed
daily after meals and snacks as recommended in the labeling.
XyliFresh does not possess any other attributes or exert any
adverse effects on health that would make the dental health
message misleading.
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Most importantly, the XyliFresh dental health message is
fully supported by numerous studies on xylitol-containing chewing
gums, including clinical trials using the actual XyliFresh gum I
products, which were conducted in accordance with generally
recognized dental research procedures and principles. The
scientific evidence is provided in the enclosed Sections II - VI.

Conclusion

Based on the data and information herein, Leaf submits that
antiplaque and cariostatic labeling claims for xylitol chewing
gums are appropriate health messages for a chewing gum food.
Leaf strongly urges the Dental Products Panel and the FDA to
confirm that such dental health labeling claims do not alter the
food status of xylitol chewing gum products.

If the Panel and FDA nonetheless conclude that xylitol
chewing gum products bearing antiplaque and cariostatic labeling
claims are drug products, Leaf would urge the Panel and FDA to
find that xylitol, at significant levels in sugarfree chewing
gums, is generally recognized as safe and effective for use in
the reduction of plaque build-up, the prevention of plaque acids
and the prevention of dental caries, and should be included in
the OTC monograph for antiplaque drug products.

Respectfully submitted,

LEAF, INC.

By: Diane B. McCO1l
Counsel for Leaf, Inc.
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The svnl[)osium “Caries Preven-
tion “\\r’ith Xylitol, ” \vhich
brought together a group of rec-
u~mize(i experts in caries re-
.searcb, \vas initiated \vith three
objectives in mind: to revietv
and evaluate pub!ished scientific
data on xylitol* in numerous ani-
mal studies and human field tri-
als that have been conducted
around the world; to examine
data relating to the ~’arious
mechanisms of action that can
explain the effects of xylitol on
caries; and to explore the kinds
of claims and package labeling
that would be appropriate for
xylitol-containing products.

From these discussions, we
concluded [Lnquestiouably and
t{)ta?~imou.sty that xylitol is a
noncariogenic substance; in oth-
er words, xylitol does not con-
tribute to caries formation.

We also reached a gbneral
consensus that scientific evi-
dence supports a cariostatic

{, claim for xylitol-containing
gum-that is, such products aid
in the prevention of caries or re-
duce the incidence of new caries.

Clearly, xylitol exhibits more
dental benefits than any other
s~veetener. Appropriately stat-
ed and scientificallysupported
oralhealthclaimsforfoods con-
taining xylitol can now be made
uncler the proposed regulations
for public health messages on
food labels and labeling that
have been developed by the
Center for Food Safety and Ap-
plied Nutrition at the Food and
Drug Administration (FDA).

“Xylitol is a five-carbon sugar alcohol. Xylitol
has the same sweetness zs sugar and provides
the same number of dories 4 kilocalories per
~am. It is found in small amounts in fruits and
vegetables. and is produced in the human My
during normal metabolism. XylitOl is produced
commercially from plant material such ss birch
trees. Xylitol is approved in the United States
w a direct fwd additive for special dietary
purposes,

I-”urther-rexhing c]aims U’(JU](]

have to be base(] on ~(](]l[iona)
studies that examine [he effects
of such things as (lose and t’rL2-
quency of UW?,as u’ei] as mecha-
nisms of action--especially the
impact on Str<ptococc/{S ))l~(ta)~.s,
Any claim that states or imnlies
that xylitol is an anticariogenic
agent ~voukl likely be vie~ved by
the FDA as a drug claim.

The following pages provide
you \vith a synopsis of our de-
tailed discussions during the
symposium.

Irwin .Maridel, DDS

January 27, 198$

DR M.iXDEL: Many magazines
and newspapers are proclaiming
the encl of tooth decay. So why
hold a symposium on the subject
of dental caries prevention with
xylitol, if tooth decay is on the
verge of extinction? The fact of
the matter is that rumors about
the death of dental caries have
been greatly exaggerated. The
cardiologist, at least for the
moment, is not an endangered
species.

A recent national study dem-
onstrated that children between
the ages of 5 and 17 are experi-
encing a substantial reduction in
the incidence of caries. But the
study noted that at the age of 17
there is still an average of
11 DMFS (decayed, missing, or
filled surfaces) per child. Cavi-
ties, very definitely, exist—and
in numbers that should cause
concern.

Furthermore, young people
are not the only ones who need
to worry about cavities. The
number of DMFS is rising
among people over the age of 35.
And root caries is becoming
more of a problem as well, in an
aging population whose mem-

“Clearly,xylitol
exhibitsmore dental
benefitsthanany
othersweetener.”

b Mana!el

hers are retaining their teeth
longer. Put simply, decay does
not stop as we get older.

We need to make it clear that,
despite impressive reductions—
especially in young children—
tooth decay as a disease is not
obsolete in the United States,
and that it certainly is not so
in developing countries, where
there has been a dramatic in-
crease in the incidence of caries
in recent years.

Several years ago the Nation-
al Caries Program developed a
preventive approach to caries. It
focused on controlling the cario-
genic microflora, modifying diet,
and increasing host resistance.
It is interesting that, when we
read the dental literature, we
find that xylitol appears to pos-
sess properties that place it in
each of those categories.
First,therearedatatoindi-

catethatxylitolcombatsthe mi-

-(,-
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“Theresults[ofall
thesetrials]have
beensimilar:

dramaticreductions
intheincidenceof
dentalcaries.”

h Makiue?z

croflora. Second, it certainly is a
dietary modification that do_esn’t
promote dental decay. Third, it
may indeed increase host resis-
tance. So I think it is highly ap-
propriate that we discuss xylitoi
in detail and see how we, as car-
diologists, can use this informa-
tion to fight the remnants of
dental caries.

Let’s begin by cliscussing the
findings of ciinical trials of
xylitol by Drs Makinen and
Kmdelman.

DR M. MINEX: Of the roughly
20 animal model caries studies
conducted with xylitol in the last
two decades, 18 demonstrated a
reduction in the incidence of car-
ies and showed some therapeutic
effect.

In human trials, about ten
stuciies have been conducted. In
the Turku, Finland, studies [a
total sucrose substitution stucly

L’llll(]llctt!fi 111 l!)72— E(lit(~t. ], in
‘I!hi~h I I)ill [lCi~Jiltt)(/, L’:lt’l~S l’(.J-

~]li(’tll)ll 1! i[!) .\)litOl vxcet,(le(l
I’)’;. .i .stu(lj uarrie(i out in tl;t~,-
S()\-it,t [“:lion in the l~ite i!!;os
.shotvc,(l:1 1“{’(lUC[i(JII in caries Ln-
ci(]ence (~t’~ihout~:j(i \\ith a Iii).+e
,,f ~lhoL1t:]1)~~ams per (lay of ~Y-

Iitol. In studies sponsorwd by the
\Vorl(l Health organization [tri-
als in Thailand, French po]Yne-
sia, arid Hungary, in \vhich chil-
(Iren consumed up to 20 grams of
xylitol in gums and c2mdies (lai-
ly—Editor], the researchers re-
I)orte(i a prot.2ct’. ~ effect of :3’7%
to 4.5%. .And a recent t ,vo-phase
stu(]y in northern Finlan(] found
an overall reduction of :X)Ckto
57(+ in children and of ,597Cto
84% amonq those considered at
high risk (); caries. [Daily dose of
7 to 10 grams per chikl-Editor]
Despite the fact that all these
trials \vere carried out by inde-
pendent research teams in dif-
ferent countries, using different
study designs and different xyli-
tol products, the results have
been similar: dramatic reduc-
tions in the incidence of
dental caries.

DR IL+XDEL}IAN: The objective
of our two-year trial in iMoltreal
was to measure the effect of
chewing gum containing two lev-
els of xylitol on the incidence and
progression of dental caries. The
children in the study were par-
ticipating in an ongoing preven-
tive dental program [in schools]
performed by the Department of
Community Health of the Mon-
treal General Hospital, which in-
cluded oral hygiene instruction
and fluoricle rinsing. Study
participants were randomly as-
signed by school, not by child.
It’s almost impossible to do a
randomization by child and fol-
low them longitudinally for two
years.

We founcl an [average] reduc-

.
tiot. of.>.j(; in net [)rog~essiorl”(}[
IIwy :1([(>1’ one ,1-t’al”in the [\l’[j

Cxpet”irrrent:il qrIlul)s of ..cho(l~
(hil(ltwn lvho cheive(l [un(ier sw
~)er~lsion / thret~ .-ticks I)( 1.5(i
:LI?(I(i.~(; ~vlitol ~urn. comp>~lwi
to controls \\”horcceil-~wln(~t)e.

(’hil(lren uho cheii-e(l the syli-
tol ~ums ha(l a si,~nificantl)
smaller DMF.5 increment :ltler
the first year than controls
di&-+an average iJf) 1,.37S.sul”-
faces versus :3.28. The results ot”
the study clearly demonstrate
the protective effect of sylitol
chewing gum in school preven- .
tion programs. I believe che\t-
ing gum is an efficient u-~?y,of
using the caries- inhibltln,<
properties of this sugw substi-
tute. Our second-year results.
although not finally tabulated,
so far indicate a similar reduc-
tion in decay. [Second-year data
are now available and indicate a
W% reduction in caries in the
xylitol gum groups. -Editor]

DR BURT These studies cannot
collectively be called clinical tri-
als, ancl, indeed, they’re correct-
ly referred to as field trials. . . .
It is well described in the discus-
sions of all the papers that there
are inherent problems. The ap-
proach that one cannot strictly
randomize children is reason-
able, given that kids in a class-
room are going to trade their
gums. . . . So we see that, in a
number of the studies, there are
caries imbalances at base-
line. . . . On the other hand, all
results point in the same clirec-
tion. . . . In summary, from my
perspective, it’s fair to say that
although it’s not hard to find
flaws in the studies, it is very
hard to argue against the effica-
cy of xylitol.

Now I draw an analogy with
the initial water fluoridation
studies of the mid-1940s, where
I think we find a similar situa-
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tion. There again, they couldn’t
randomize because obviou~ly ~
c~~mmunity (luoridate~ or it
(I(j<sn’t, There’s no in-be t~veen,
>(J YOU CLl12’t IXIld OIIIIZ~. xl> t\VO

c(~mmunities :ire exactly the
same, so there are ali~ays going
to be {Differences betiveen study
and control communities. In
summary, I would be satisfied
that the material [xylitol] does
\vork. But just as the argument
for \vater fluoridation—whether
it reduces caries ,507c, 607c, 70~c,
or any other ilgure that people

~_8..-.- choose-I think they’re empty
arguments. . , . \Ve want to be
very, very ~areful about getting
carried away with actual per-
centage reductions.

DR M. WI) EL:[n Xyiito] studies of
the 1970s and 1980s, a whole se-
ries of preventive services were
built into routine care of the chil-
dren. Fluoride mouth rinses,

i and in some cases fluoride in the
drinking water, are examples.
So we are now talking about xy-
Iitol not as a sole preventive
agent but as an agent used in
conjunction ~vith available pre-
ventive services. This puts xyli-

Possible

Cariostatic Mechanisms
of Xylitol

● Does not contribute10
growth of plaque bacteria

. Reduces oral levels of
Streptococcusmu!ans

● Isnot metabolized to harmful
plaque acids

c Reduces pfaque accumufatiofl

● Stimulates flow of projective saliva

● Favo;ably alters composition
of sahva

. Retards demineralization

. Enhances remineralization

to! in an exciting Cat(,qory be-
cause, in a sense. it’ma plus. It
make.< it nli~re (Iit’tlcult in terms
of” con(]u~[in,q the ~[u(]y-be.
muse the caries rate i lv\ver-
t)Ut It SI1OLV:; an ~f~e~t in ;i

~)opuiation alrea(]y receiving
pre~entire care.

DR K.\X1)EL.Yl.\X:Our policies
\vere really to see if ~ve could
have an additional benefit in an
already integrated preventive
program. If the answer \vas
“yes,” then \ve could easily inte-
grate such a prev.s:,tfie measure
in an already existing preven-
t ive program. That is what I find
scIexciting.

DR M.\XDEL: Dr Schachtele, can
You ti~e US an overview of how
xylitol might be exerting its
effect?.

DR SCH.iCHTELE: [f you review
the literature on xylitol, you will
find the sweetener may influ-
ence each of the major factors in-
volved in cievelopment of decay.
It appears to have effects on the
utilization of clietary substrates,
the microorganisms that cause
decay, the anticariogenic factors
in saliva produced by humans,
and the enamel portion of the
tooth. I’ve summarized these po-
tential mechanisms [see Table].

DR MANDEL: Let’s explore xyli-
tol’s effect on the oral microflora
in more detail.

DR LOESCHE: Xylitol’s effect on
cariogenic flora has been studied
quite extensively in the United
States and abroad. Most dental
decay in humans is caused by
Streptococcus )FZduns, which is
one of the most acidogenic
plaque bacteria.

S m ~~tan.suses sucrose in di-
verse ways—but at a price: it
doesn’t do well when sucrose is

“Xylitolmay
influenceeachofthe
majorfactorsinvolved

indevelopment
ofdecay.”

DrSchachtele

not around. That weakness is
what xylitol and other polyols
exploit.

DR SCHACHTELE: An important
feature of xylitol is that it isn’t
fermented to harmful acids by
S rnutans. Actually, little if any
acid is produced when most
plaque bacteria are supplied
with xylitol. They simply do not
metabolize it. Xylitol does not
contribute to acid and caries
formation, and is clearly
noncariogenic.

DR LOESCHE: In contrast to xyli-
tol, ingestion of sucrose induces
a drop in the pH of the mouth,
creating a suitable environment
for the selection of S wudans. As
Dr Makinen noted in his Turku
studies, you did not see these
nutrient pulses when xylitol was

. in the diet, and, therefore, there
was no selection for S nudans.
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“We allagreethat
xylitolis

noncariogenic....
What we needisan
explainedmechanism

forcariostasis.”
h Newbrun

I)R BOWE3J: Let’s say we accept
Dr Loesche’s very plausible h~-
pothesis that the decrease m
S ~)jl(ta~l.sis simply loss of fer-
mentable sucrose [substrates].
You then must ask if this is sim-
ply a generic effect attributable
to ajl,r~nonspecific, nonferment-
able sweetener.

DR LOESCHE: . . . There “may be
some direct effect of xylitol on
s ))//(fa)/.s.

DR SCH.\CHTELE: Actually, the
effect of xylitol appears to be
much greater in comparison to
that of other sweeteners. One
theory is that xylitol is phos-
phorylated by S mwtans while it
is being transported into the
cell, where it accumulates. What
may happen is that xylitol-5-
phosphate disrupts normal cell
metabolism. For example, it
could alter cell wall formation.

s ))ll(f({)~,ssurvives in the rn<)t]th
because it can to[erxte v;~r:;irl~
envirot~mental con(litions. .Syli-
to[ may make this bacterium
more sensitive to its environ-
ment and less likely to become
(Iorninant in plaque at caries-
prone sites.

I)R JI.+NDEL: When it comes to
xylitol’s impact on S )~zuta~ls<\ve
have quantitative data that
show a reduction in levels of the
microorganism. But on the ques-
tion of 1{’}~lythat comes about, ~ve
must speculate.

DR NEWBRL’N: We all agree that
xylitol is noncariogenic and that
it is not fermented. What we
need is an explained mechanism
for cariostasis.

DR T. WZER:What Dr Loesche is
saying is that it is a selective en-
richment against S mutans, be-
cause by not providingS mutans
its ecological advantage, you de-
velop with repeated use [of xyli-
tol] a multiplier effect such that,
progressively, S mldans sub-
merges in the ecology. That’s a
very goocl ecological argument.

DR BOWEN: You can supplement
thatargumentby pointingout
thateachtimeyoutakexylitol,
salivapH increases by one or
more units.

DR MANDEL: So what you’re talk-
ing about is creating an environ-
ment that ecologically selects
against S muta Ms.

DR RXNDEL,MAN: We have ob-
served reduced plaque forma-
tion in a few studies. Can we
have some explanation of this
plaque reduction from the micro-
biological point of view?

DR MANDEL: This is what we are
trying to come to grips with. We

i .

have a clinical observation of re.
(Iuc’e(l levels (Jf” s 1///(/(/)/.$. ar)(l

~i-e hate some clinical observa-
tions of a reduce(l ]xte of plaque
accumulation, Jt’hat \ve are
striving for is a specific mecha-
nism by \vhich this happens. We
are suggesting that an alteration
in the-environment, a {depriva-
tion, seems to be generated by
xylitol. This in turn eco@L@cally
alters the proportion of > ~~~/(-
tans in the oral flora.

DR B.~R: Clear]y, we kvou]d be
more comfortable if \ve had
mechanistic explanations for xy -
litol’s action. On the other hand,
I think the clinical end point is
decisive. If something is pro-
posed as a rZemedy for a head-
ache, the end point—the fact
that it relieves pain—is impor-
tant. How itdoes so is less im-
portant. If we accept that clini-
cal studies show a clecrease in
the incidence of caries, then we
have shown xylitol is effective.

DR .KXNDEL: Let’s move to an-
other area where xylitol may
function: the demineralization
and remineralization equilibri-
um of tooth enamel. Dr Schach-
tele, what did you find in your
“review of the literature?

DR SCHACHTELE: With regard to
remineralization, interesting
studies have been performed in
rodents. Xylitol appears to en-
hance remineralization of lesions
where only minimal damage has
occurred. [n addition, however,
there have been some studies in
which enamel chips were placed
in human subjects and enhanced
remineralization was observed.

The models for studying re-
mineralization are getting bet-
ter; eventually we will be able to
determine the extent of xylitol’s
effects beyond simple stimula-
tion of saliva flow.

6



I)RI,{)ES~IIE;Before sllcrose is
int]-(xiuce(l into the mouth, re-
ITliflel’:iliz;ltionand demineraliza-
[Il)n ale in e([ui]ibriurn. \\”hen
tou get a nutrient pulse of su-
~rose, the pH (Irops belo~v the
critical level. The tooth then acts
essentially as a buffer, ~n(i calcl-
um comes out of the tooth. on
the other hand, \vhen you intro-
duce xylitol into the mouth, the
pH does not fall. Consequently,
you do not see demineralization
occur.

DR .MAKIXEN: one possible
mechanism is that polyols, in-
cluding xylitol, stabilize calcium
phosphate solutions. The ques-
tion is whether this will have any
bearing on the clinical situation.
In our laboratory, the introduc-
tion of polyols mto a solution
of saliv”a, microorganisms, and
calcium does not induce a
precipitate.

DR KOLTLOL7RIDES: It is possible
that we are dealing with weak
calcium-xylitol complexes that,
under pH variations, may re-
lease calcium. [n other words,
vou have more calcium in the flu-
~d, and when the pH falls, this
complex dissociates and deposits
ionic calcium.

We have observed that xylitol
added to mineralizing solutions
prevents calcium deposition on
enamel surfaces, in contrast to
the action of sucrose. Another
possibility is that by keeping the
enamel surface clean and the
pathways open, xylitol may en-
hance remineralization. I say
that because we have other evi-
dence that when remineraliza-
tion occurs very quickly, you
block the pathways and there is
no influx of ions into the lesion.
These two possible events may
enhance remineralization.

m STAIMM:Some evidence from

L’lllllml trial?(I IS CIKWI .S(i,g,cests

a I“c’lllillel”:lliz:itiotl~’t’f(’et,but i~-t>
>till nee(l more mt’chanistic. mo-
lecular I)iology<)]’ietlte(l” >tu(iies
to ans[ver (Iuestions about cal-
cium [)hosphate [)reripit:it ion.
I.emirlc’l’:lliz:ltion, and (lemin -
edizati on.

I)R .M.\YI)EL: Ttlat’s a ~OOd

pc)int—and a gooci summary for
this part of the discussion. In (\if-
ferent protocols of clinical stud-
ies of xylitol, different concen-
trations and frequencies were
used. They yielcle(l ~csitive, al-
though diverse, results.

Let’s move our discussion to
the issue of dosage and frequen-
cy. Does increased frequency
mean an increase in the total
amount of xylitol available in the
mouth? We have established
that 13=4xylitol three times a
day has a significant effect.
Would you speculate that the
more often xylitol is consumed,
the more it would make a
difference?

L)R KAYDELMAN: In the Montreal
study, \ve did not notice a rela-
tionship between dose and effect
in the two groups given xylitol.
But I think that if you increase
the frequency—say to six times
a day—you would get a better
effect.

DR .M~KINEN: Frequency be-
comes important. You cannot ex-
plain the results of the Montreal
study by dosage. Our studies in
Finland indicate that a frequen-
cy of less than 1.4 sticks of gum a
day produces a questionable ef-
fect or no effect at all. The num-
ber of intakes is crucial and
decisive.

DR STAM.M: I would prefer to say
that it is possible that it is a
question of both frequency as
well as quantity.

“Ifwe acceptthat
clinicalstudiesshow a

decreaseinthe
incidenceofcaries,
thenwe haveshown
xylitoliseffective.”

Drf?ur

DR MANDEL: Do the animal stucl-
ies help us with regard to dosage
and frequency?

DR BOWEN: Any animal study of
sugar alcohols is fraught \vith
problems. They induce major ca-
thartic effects, which make in-
terpretation of clata difficult.
Some researchers have attempt-
ed to circumvent the stumbling
blocks of these studies by in-
creasing the dose of the test sub-
stance gradually. But if you do
that, the animals grow older and
their susceptibility to caries di-
minishes, particularly on the
smooth surfaces.

So animal studies are not easy
to conduct, but they can be done
if you’re patient, use older ani-
mals, and are prepared to accept
lower-than-normal baseline lev-
els of caries.

DR SCHACHTELE: 1 must follow

4,,
..
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“.Althoughit’snot
hardtofindflawsin
thestudies,itisvery
hardtoargueagainst

theefficacyof
Xylitol.”

h Burt

that comment \vith a dea for
studies \vith human volunteers.
There are excellent sampling
systems and procedures that can
now be used to do thorough in-
vestigations on the effect of xyli-
tol dose and frequency on S mu-
tf{j~.slevels.

t)R}1.IWEL: One of the most im-
portant issues surrounding xyli-
tol is that of the specific claims
for xylitol. How far can we go
when we talk about its actions,
especially when xylitol is used in
various commercial products?
We have invited Diane McCOI1,
an associate in the Washington,
DC, office of tne law firm of Mor-
gan, Lewis & Bockius, who have
expertise in food and drug law,
to answer these questions and
help us lay clown some guide-
lines for claims about xylitol.

MS MCCOLL: Two federal agen-. ...

ties ~voul(l re~wlate any health-
rclattxl promotional claims c[Jn-
cernin,g .sjlitol: the IDeclera]
TI”:~(le [’i)mmission {FT(-;} and
the I:(NNIan{] Drug Aflministra-
tion (FDA). The FDA exercises
primary responsibility over food
labeling, and the FTC assumes
primary responsibility for
a(l’~’ertising.

The FTC encourages appro-
priately substantiated health
claims in the belief that they
serve a valuable function in the
marketplace by giving consum-
ers useful information about
health benefits associated with
focal products. FTC officials are
concerned that the public will be
denied those benefits if unneces-
sarily high obstacles prevent
dissemination of useful procluct
information.

[)R MAN1)EL: seVeral years ago,
the Kellogg Company made a
claim that a diet high in fiber
could prevent cancer. Did that
establish a precedent for health
claims advertising?

MS MCCOLL: The advertisement
was not challenged by the FTC,
so some caution is required in us-
ing the Kellogg claim as an af-
firmative FTC precedentfor
similarhealthclaims.
Nonetheless,theKelloggad-

vertisementprovidesusefulin-
sightforanadvertiserseeking
toreducetheriskofan FTC
challenge. The Kellogg anti-
cancer claim was presented as a
general health message concern-
ing good nutrition and health.
The claim was based on a
National Cancer Institute study,
and important qualifications to
that study were included in the
text of the advertisement.

The general rule is that the
advertiser must possess and rely
upon competent scientific evi-
dence that substantiates the

claim iit the time the claim is
ma(le.

I)R \I.\\[)E[.: LVhat ~ibout the

FD.\’s role”,”

}1s MK’OLL: [n the l)ast, the
FDA has taken the position that
health- or disease-relate(l claims
for a food product brin< the
product under the statutory def-
inition of a drug product. Any
such proclucts w-ould essentially
be illegal for at least tivo rea-
sons: First, the absence of ade-
ql~ate and well-controlled stud-
ies would make the fooci an
unapproved new drug; second,
the food would also probably
be misbranded for failure to in-
clude adequate clirections for in-
tended use.

On August 4, 1987. the FDA
proposed regulations that w-ould
permit health-related claims and
information on food labeling.
The agency ‘now believes that
“health-related messages, when
appropriately formulated for use
in food labels and consistent
with existing law and regula-
tions, may provide valuable in-
formation to health-conscious
consumers. ” [See 52 Fed Reg
2%43, 28845 (August 4, 1987)
(FDA’sproposed regulations for
public health messages on food
labels and labeling) .—Editor]

DR MAiDEL: How does this af-
fect what advertisers can say
about xylitol?

!wsMCCOLL: The proposed food
health claims regulations do not
affect claims relating to the non-
cariogenicity of xylitol. Noncar-
iogenic claims, such as “does not
promote tooth decay, ” can con-
tinue to be included in labeling of
food products that contain xyli-
tol, without the risk of FDA
challenge [as long as the food as
a whole is noncariogenic. -Edi-

.
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t{)r] Xor (lo the propose{l health
claims rc~ulations alter the like-
Iihoo(i” t!l:lt ;in unqualifie(l thera-
IJ[’utic cl:lim. such m “-xylitt)l
IJl”evetlt,< cl~ities,’” \VIJLj](l h?

,ie!i-e(l by E’D.i :is a (Iru,g claim.
Ho\vever, the health claims

I)roposa! does permit health-
related claims, such as “clinical
stu(lies shotv x}’litol ,gum helps
reduce the incidence ofne~v cari-
ties” in food labeling, provided
such claims are properly for-
mulated and scientlf}cally
supportecl.

On the other hand, a stated or
implied claim that xylitol is ade-
quate or effective in the preven-
tion. cure,’ mitigation, or treat-
ment of caries is likely to be
vietved by the FDA as a CIrug
claim. In summary, it is fair to
concIucie that, under current
FDA regulatory policy, scient ifi-
cally well-supported oral health
care claims for xylitol-cont~ining
foods that do not promote xylitol
as a therapeutic agent sufficient
in and of itself to cure or pre-
vent a disease condition are
permissible.

[JRBURT: As I understand it, the
FDA’s [Center for Drugs] has
disallokvecl some foreign studies
\vhen evaluating evidence of
claims. Because man! studies of
xylitol are foreign, wdl the agen-
cy’s [Center for Foods] accept
them?

}1s YIcCOLL.Scientific eviclence
supporting claims relating to
drug products are reviewed by
the FDA’s Center for Drug
Evaluation and Research,
\vhereas scientific support for
food health claims will be moni-
tored by the .+gency’s Center
for Food Safety and Applied Nu-
trition. The legal standards and
scientific requirements applica-
ble to drug products are more
stringent than those applicable

to t’()()(]1)1 d([UCtS.Tbu.+. :t (ie[ef”-
min~ition t)y the t“~’nter fot.
[jruu> t!)xt l):t)’tic Lilar clinic:li
.stu(liw :I)w in>~ltllcient to +up-
[Jill’t LI ( ]lt.l.:LpL. Ll[iC I /l”Ll,U (’!:iilll

I lees n(~t nwws:Lt.il~ mean [ hat
the ~lata are alw ina{le~lu:ite to
suljl~[~rt a f(JO(l health mes+qe
LIn(ler the Center for F(xxi’s neit’
health claims proposa[. The type
and (Iuality of required support-
ing evi{lence is likely to (Iiffer.

lVhether a xylitol-containing
product is vie\ved as a drug or a
fwxl by re<qlatory agencies is an
issue that must be (Iea[t ~k-ith by
the product’s manufacturer.

I)R M.+SDEL: Let’s move on to
the differences between the
terms. We need to define the
terms “noncariogenic, ” “cario-
static, ” and “anticariogenic” as
they might be used in product
claims for xylitol.

First, xylitol is unquestion-
ably noncariogenic. It is not
fermented by oral bacteria.
Second, is it accepted that
cariostasis means a slowing
dowm or an arrest of caries pro-
gression, which is reflected in a
reduced increment of caries in
controlled human triais? Third,
should anticariogenic be re -
servecl for those compounds or
prociucts that reverse the caries
process?

DR BURT: You used the word
“progression. ” To me that im-
plies a lesion that has already
formeci, even subclinically. It
suggests that .sowethiug has
happened, as opposed to nothing
beginning in the first place. Pre-
venting progression implies re-
versal of a lesion through its
stages.

DR LOESCHE: “Slowing down”
implies that caries will eventual-
ly develop-and that’s not the
case. It is not a good descriptive

“Undercurrent
FDA regulatory

policy...oralhealth
care claims for

xylit.okontaining
foods...are
permissible.”

.?4siucco[l

phrase. If you w-ant to say ‘hre-
duces caries increment, ” hot\”-
ever, that stands by itself.

DR BOWEY: Cariostatic means
“stops caries”: if an agent (ioes
that, it can be (iistinguishe(i
quite clearly from a ncmcario-
genic substance.

OR M.$NDEL: What I see happen-
ing in the literature-an(i in this
ciiscussion—is that \ve have used
cariostatic and anticariogenic to
mean almost the same. Is it
worthwhile to make the distinc-
tion? Shouici w-ejust let conven-
tional usage continue?

.MS McCOLL: Clinica]iy, it may
not be important to distinguish
the two terms. From a legal
perspective. however. it is
important to ciearly define
the ciifference between an
“anti cariogenic” effect an(i a

,., ..,.
“’v”:’
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‘“carimtatic” effect. For esam-
])le. it’ ‘Lcariostatic” defines a re-
(Iuction in ttl~ incidence of ne\r
c;(ries, and “anti cariogenic” (le-
.-crit)es a curative remmera liza -
tion effect on existing lesions,
then the “cariostatic” effect of
sylitol could be characterized as

a preventive effect appropriate
for inclusion in a food health
claim. Ho\vever, the “anticario-
genlc “’ remineralization proper-
ties of xylitol would likely be
considered a therapeutic effect,
\vhich would constitute a drug
claim and subject the product to
“ne\r drug” requirements, if in-
cluded in food labeling.

DR M.VWEL: It is becoming clear
that nobody is comfortable yet
\vith the word “anticariogenic.”
We’ve alreacly begun to ciifferen-
tiate noncariogenic as “passive,
does not promote. ” We need
to sharpen what we meanby
cariostasis.(
C)RKOLI,OURIDES: (he complica-
tion is that we have a natural
cariostasis that can go to work
)vhen you removethechallenge.
In such a scenario, you have
something that is cariogenic,
you remove the challenge, and
natural remineralization by sali-
va occurs—arresting the caries
and inducing cariostasis.

There may be another defini-
tion that implies stimulation of
remineralization. Fluoride is an
example. You stop the lesion
and you have also a residual ef-
fect. In other words, you end up
\vith a surface that is more resis-
tant than it was to begin with.

DR ST.WYI: From a labeling per-
spective, wouldn’t you agree
that we are likely to see lan-
guage such as “helps prevent
formation of caries” or “helps
fight cavities”? I think that such
specific wordings will be sub-

mitted to requlatof-y a~encies.

I)R }1.\Nl)EL: (~ariostatic defined
;l.s ‘“ai(ls in the prevetltion of car-
ies” s(junds like a comfortable
claim. I think that’s an excellent
(Ietinitiun of cariostatic :in(l is
one that appropriately charac-
terizes the findings in the xylitol
cheiving gum studies. As far as
an anticariogenic claim is con-
cerned, it would appear that we
need more clinical studies and
clearer definitions of the pro-
gressive steps. We need to dem-
onstrate reversals of lesions
\vith defined criteria. I dc not
see anything on the horizon tha~
will al[ow us to classify xylitol as
anticariogenic without continu-
ing the kinds of studies that
Dr Kandelman is performing.

DR BAR: When it comes to differ-
entiating between a gum-chew-
ing effect and the xylitol effect,
would this group agree that
xylitol-containing gum has o car-
iostatic effect? Should we limit
the claim of cariostatic action to
a xylitol-based gum?

DR BOWEN: I would feel a lot
more comfortable [making such
a claim] for the product [gum
containing xylitol], as opposed to
xylitol [itselfl.

DR BAR: A [specific product]
claim can be made only for the
kind of product that has been
subjected to clinical studies.

DR MANDEL: Ms McCO1l, if the
scientific community generally
concludes that the available clin-
ical data support a generic claim
that “xylitol-containing gums re-
duce the incidence of new car-
ies,” would manufacturers of all
xylitol gum products be able to
make this claim?

MS MCCOLL. Yes. However, each

manufacturer must have or (Ie-
lelop data demonstratitlg that.
under intended con(iitions an(i
frequency of use. its particular
xylitol gum formulation tvI)ul(i
pro(iuce results comparable to
those (iemonstrateci for sylitol
,gums in the clinics] studies pub-
Iisheci in scientific literature.

[)R .M.NDEL: What other xylito\-
containing pro(iucts can \ve
anticipate?

DR KMDEL,MM: One possibility
would be to combine fluoride an(i
xylitol in chewing gum. Such a
combination might promote re-
mineralization and effectively
prevent decay.

DR BOWEN: I am wary about put-
ting fluoride in chewing gum.
There is a growing concern
in the community about the
amount of fluoride in society.

DR .M.4KINEN: Another potential
area for use is in elderly sub-
jects. Xylitol is suitable for el-
derly subjects because their mu-
cous membranes do not toierate
hard products. Soft products
would stimulate the flow of sali-
va, which is very important in
the elderly.

DR ,MANDEL We have several
levels of studies that can be an-
ticipated. We have, first, addit-
ional laboratory-related or ani-
mal model studies to define more
precisely aspects of xylitol’s
mechanism of action and dose
and frequency effects; second,
short-ten studies of xylitol’s
impact on S mzhns; and third,
clinical studies, for which we
recommend an additional group
that uses a non-xylitohsweet-
ened or -flavored gum to give
us some measure of salivary
effects.

With xylitol-containing chew-

k,. .’:,
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e XYROF IN
— ~CULTOR COMPANY ~r$

May 15, 1990

Dockets Management Branch (HFA-305)
~ZlFood and Drug Administration I-J :

Room 4-62 --

5600 Fishers Lane
Rockville, MD 20857

Dear Sir or Madam:

American Xyrofin Inc. (“Xyrofinl~) submits the followi@.
comments pursuant to a notice of a reproposed rule on health

messages and label statements published in the Federal

Reqister, 55 Z@. ~. 5176 (Feb. 13f 1990) . In addition to

the comments set forth below, Xyrofin also incorporates by

reference, and has attached, i,tsearlier comments on the

appropriate regulatory framework for health messages submitted

i.nresponse to the Food and Drug Administration (FDA) Advanced

Notice of Proposed Rulemaking on Health Messages published in

1989, _54 Fed. ~. 32610 (Aug. 8, 1989), and presented orally

by an American Xyrofin representative at FDA’s public hearing

on health messages in Seattle.

Xyrofin is the U.S. distributor of Xylitol,
a natural

nutritive sweetener which provides oral health benefi,ts when

used in food applications. Xylitol, a naturally occurring

five-carbon sugar alcohol, is a constituent of many frui,tsand

vegetables. The human body produces five to fifteen grams of

Xylitol per day during normal metabolism. Xylitol was first
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produced commercially in the early 1970’s. Xyli.tol is approved

by FDA as a direct food additive for use in foods for special

dietary uses. 21 C.F.R. $172.395. Xylitol has several

recognized health advantages compared to fermentable sweeteners

including, most importantly, its ability to resist fermentation

by oral bacteria, thus making it non-carlogenic and

cariostatic.
..—

There is also si.giiificant e.vi~ence that

consumption of Xylitol-contai.ning foods causes a decrease in

the fnrmation of dental plaque. Based on the extensive

scientific data, which will be described below, Xyrofin

believes there is a substantial scientific basis to support an

appropriately-qualified health claim concerning the effects of

consumption of Xylitol-contai.ning foods and, therefore, i.s

interested in the framework established for the use of such

claims.

Xyrofin encourages and supports FDA’s efforts to establish

a regulatory framework to permit manufacturers to use on food

labeling scientifically-supported health messages that are

truthful and non-misleading. Because Xyrofin believes that

Us. consumers will benefit substantially through improved

health from the use of health messages in food labeling,~

L/ ~ FTC Bureau of Economics, Health Claims in Advertising
and Labelinq:... A S~udv of the Cereal Market (August 1989)..,-
The cereal study found that consumer dietary patterns can,,:,,.,:“,.., (continued. ..)

AMERICANXYRO~NlrIc., 14@NoAMcachamRoad,%haumburg, Ulinois60173-48&3,USA.Tdcphossc(7@&3 3n.T&fU(7@)&13?Wl Teh#.t7117.4
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Xyrofin requests that FDA designate oral health as an

appropriate :additional topic for health claims should the

Agency determine to proceed in the manner outlined i.nthe

reproposal. In addition, because oral health is a recognized,

significant public health problem, Xyrofin believes that FDA

should adopt a regulatory framework for health claims which

permits the

the interim

through the

use of appropriately substantiated health claims in

period pending any development of final claims

Agency’s proposed committee review pr~cess.

I. ORAL HEALTH SHOULD BE INCLUDED AS AN APPROPRIATE TOPIC FOR
DEVELOPMENT OF HEALTH CLAIMS IN FOOD LABELING

FDA has indicated in its reproposal that, based on the

Surqeon General’s Rep=, it has tentatively identified six

topic areas as appropriate for its initial consideration for

health claims. 55 Qed. ~. at 5184. As recognized in the

Suraeon General’s Rep-, and several other recent public

health documents, however, diet and oral health is also a

si.gnifi.cantpublic health concern and an appropriate topic for

health claims. Consequently, use of the sugar alcohol Xylitol

i.nconfectionery and other food products to assist in the

q.. continued)
be substantially and positively modified through the use
of health messages in food labeling.

.-
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reducti. on of dental caries should be included as an

appropriate ‘topic.

The exclusion of diet and dental health as an area for

initial review i.sinconsistent with FDA’s statement in the

reproposal that it chose areas that “relate to problems of

major health significance” and that “have been subject of

sufficient scientific study to establish a scientific base for

review by FDA.” ~. at 5184. It is also inconsistent with the,

identification of dental health as a major health problem by

every major

years. For

Dental

public health policy review in the last five

example, the Surqeon General’s Report states:

caries and periodontal disease are important
and widespread public health problems in the-United
States. They are rarely l;.fethreatening but can
cause substantial expense, pain, restriction of
activity and work loss (Corbin, Kleinman, and Lane,
1985) . Although dental caries among children, as
well as some forms of adult periodontal disease,
appear to be declining, the overall prevalence of
these conditions imposes a substantial burden on
Americans. Of the 13 leading health problems in the
United States, dental disorders rank second in direct
cost (Carter Center Health Policy Task Force 1984) .
Dental care costs $23.3 billion in 1985 (U.S. Depart-
ment of Commerce, 1986).~

2/ Surqeon General’s Report on Nutrition and Health 347
(1988).

‘..
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Tlle inclusion of dental health as one of the priority

areas of the’Public Health Service’s 1990 Health Objectives for

the Nation and the Year 2000 Health Objectives, to be

published in July 1990, as the second “Surgeon General’s

Report on Disease Prevention and Health Promotion,” indicates

the widespread recognition of the critical role that dental

health plays in the comprehensive pursuit of disease prevention

and he,althpromotion. The 1990 Health Objectives emphasize ‘

that consumers do not have adequate information about the role

of dietary factors in dental disease prevention.~ In

addition, the report discusses the lack of sugar substitutes as

an impediment to achieving improved dental health.~ ~.

Similarly, the 1986 @ort of FDA’s Suqar Task Force concluded

that “present evidence supports the

average 90th percentile consumption

to caries incidence.”v The report

contention that current

levels of sugar contribute

further observes that “the

consumption of sucrose and fermentable carbohydrates

3/ Public Health Service, The 1990 Health Objectives for the
Nation: A Mid-Course Review 147, 152 (Nov. 1986) .

5/ Glinsxnann,M., Irausquin, H., and Clark, Y., Evaluation of
Health As~ects of Suqars Contained in Carbohydrate
Sweeteners J. of Nutrition: 116 (115) (Nov. 1986 Sllpp. ).

.,,,,.,...

L~,.,.
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facilitates the development of plaque, dental caries, and

periodontal’disease .“~

The FDA itself, in the 1987 proposed rule on health

claims, acknowledged that tooth decay is one of the health

problems that is linked with dietary practi.ces.v The Agency

noted that “consumers are taking a greater ‘interest in

healthful dietary practices as ‘evidence keeps mounting that

certain food factors in current dietary habits may be linked

with health problems as diverse as heart disease, tooth decay,

obesity, and some types of cancer~ ...~~~ Thus , it is

important for consumers that FDA quickly establish” the

appropriateness of the use of health messages relating to

improved oral health from consumption of certain Xylitol-

containing foods as part of the total dietary pattern.

5/ ~.

Z/ ~ 52 ~. ~. 28443, 28444 (Aug. 4, 1987).

v ~. at 28444.

,.,.
.,,,,,.,.:..,.....,.

.-
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11. THERE IS A SCIENTIFIC CONSENSUS
MESSAGE CONCERNING THE POSITIVE
CONSUMPTION OF CERTAIN XYLITOL-CONTAINING FOODS AND
IMPROVED ORAL HEALTH

TO SUPPORT A HEALTH
RELATIONSHIP BETWEEN

Under FDA’s criteria for health claims in the reproposal,

there is a scientific consensus in support of the use of a

health message relating to the use of Xylitol for its non-

cariogenic and cariostatic properties. Xylitol has been

demonstrated through well-designed publicly-available studies

to combat the cariogenic effects of fermentable sweeteners when

included even as a small part of the daily diet. Certain food

products containing Xylitol can play an essential role in

fulfilling the desire for sweets while, at the same time,

providing a significant oral health benefit. The use of such

foods in reducing the incidence of dental caries is

particularly important in view of the recent safety issues

raised in connection with fluoridated water treatments.w

Therefore, health claims relating to the proper role of sugar

alcohols such as Xylitol in the diet should be permitted in

w ~ 55 ~. ~. 6836, 6837 (Feb. 27, 1990) (National
Toxicology Program’announcement of peer review of cancer
bioassay (NTP Technical Report No. 393) which produced
positive results (osteocarsomas) in rats exposed to sodium
fluoride) .

(..
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order to assist Americans to moderate the consumption of1

fermentable “sweeteners and, thus , to improve oral health.~I

The 1988 University of Michigan Symposium “Caries Preven-

1 tion With Xylitol” established a scientific consensus that

sugar-free chewing gum containing Xylitol provides a cario-

1

static benefit, aiding in the prevention of-caries and,

I reducing the incidence of new caries. This consensus is

1 supported by numerous ~ vitro and fi vivo s~udies involving(

Xylitol which were conducted in Europe and which we describe1

below. In addition to sugar-free chewing gum, other Xylitol

sweetened sugar-free confections such as tablets, chocolate,

and hard and soft candies have been associated with reductions

in the incidence of new caries.

In addition to the Michigan Symposium, the report,

“Sweeteners in Foods, Nutritional Quality - Toxicological Risk”

resulting from a dental seminar held in Norway in November,

1988, presents another consensus view of the significance of

sweetener alternatives, particularly Xylitol, in combatting

~ This scientific consensus, and the clear support it
provides for making health claims, is summarized in the
attached recent address by Makinen, K.K. , “Future
Scientific and Regulatory Issues Relating to Health
Claims: Dietary Prevention of Dental Caries by Xylitol,”
presented at the Tufts University Symposium on Health
Messages, Bostonr Mass. (March 29, 1990).

i,
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dental caries. In particular, there was a consensus among the
:

Nordic medical, dental, and regulatory groups that polyols,

especially Xylitol, impair the growth of caries-inducing

bacteria on teeth. The report therefore recommended the use of

alternative sweeteners, and in particular Xylitol, in chewing

gum, boiled sweets and cough lozenges. There is, thus, a

consensus among the U.S. and iilternationaldental community

that there is a need for alternative sweeteners and that

Xylitiolcan assist substantially in the reduction of caries.w

The consensus relating to the non-cariogenic and

cariostatic effects of Xylitol is based on a multitude of

international studies. The first significant study relating to

the caries-related effects of Xylitol was the Turku Sugar

Study,~ which involved the total substitution of dietary

sucrose with Xylitol or fructose for a period of two years.

The development of new caries was monitored at regular

intervals by counting the increase in the number of decayed,

w See also Panel on Dietary Sugars, Committee on Medical.—
Aspects of Food Policy, Department of Health, United
Kingdom, Dietarv ~uqars and Human Disease 19 (1989)
(comprehensive review of dietary sugar and human disease
concluded that substitution of sugars by alternative
sweeteners could substantially reduce caries development) .

~ Scheinin, A., Makin~n K*KC and Ylitalo K., Turku Suqar
Studies V. Final Report on the Effect of Sucrose, Fructose

(;(. and Xvlitol Diets on the Caries Incidence in Man Acts
Odont. Stand., 33., suppl. 70:67 (1975).

AMERICANXYRO~InC., 14C%JNoIthMwchaxnRoad,SdIaumbur&WE60]7~,Uw.Td~f7C81 134332U).TdCf~XI’7~R411W TA-AR7111A
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missing, or filled tooth surfaces (DMFS). The results

indicated a virtual absence of new caries in the Xylitol group.

Subsequent studies with Xylitol have evaluated the efficacy of

the partial substitution of daily fermentable sugar intake with

Xylitol. The first of the partial substitution studies was the

Turku Chewing Gum Study.M That study involved the daily

-..-. consumption of 6.25 grams-of Xyli~ol. The iesults indicated a

-1.o DMFS during the 12-month study period. The negative DMFS

suggested that incipient lesions (Dl caries) were being

remineralized during the study.

Stimulated by these promising results, the World Health

Organization commissioned a number of long-term field trials as

part of its oral health program. The aim of these trials was

to test the effectiveness

conditions in communities

and acceptability of Xylitol in field

having different “disease levels and

different nutritional, social and economic environments. The

World Health Organization studies were conducted in French

Polynesia and Hungary.

~ Scheinin, A. Makinen K.K., Tammisolo E., and Rekola, M.,
Turku Suqar Studies: XVII, Incidence of Dental Caries in
Relation to One-Year Consum~tion of Xvlitol Chewinq Gum
Acts Odont. Stand., 33., Supp. 70:307 (1975).

.
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The French Polynesian st.udy~ involved school children,

ages 6-12, divided into two groups. The control group children

received and used a fluoridated dentifrice and followed their

normal diet. The Xylitol group children, likewise, received

and used a fluoridated dentifrice, followed their normal diet

and, in addition, consumed 20 grams of Xylitol per day.

Xylitol intake was in the form of candies aridchewing gum. The

32-month

The

DMFS results were 7.1 (control) and 4.5 (Xylitol).

Hungarian study~ involved school children, ages 6-

11, divided into 3 groups. The control group received a

fluoridated dentifrice and instruction in its use and followed

a normal diet. A second group received a fluoridated

dentifrice and instruction in its use, followed a normal diet

and, in addition, received systematic fluoride (0.75

milligrams per day in milk or from water having a natural 1.2

ppm fluoride level). The Xylitol group received a fluoridated

dentifrice and instruction in its use, followed a normal diet

and, in addition, consumed 14-20 grams of Xylitol per day in

~ Ka~delman D., Bar A., and Hefti A., Collaborative ~o
Xvlitol Field Studv in French Polynesia I Caries Res.
22:1 (1988).

~ Scheinin A., Banoc~y J., Szoke JO, Es~tari I.,
Pienihallinen K., Scheinin U., Tiekso J., Zimmerman P.,
al.dHadas E., Collaborative WHO XYlitol Field Studies in

. Hun~arv I. Three-year Caries Activitv in Institutionalized
Children Acts Odont. Stand. 43:327 (1985).
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between-meal candies and chewing gum. The Xylitol intake in

this study was weighted most strongly in the form of candies. I

Approximately 28% of the intake was in the form of compressed

mints and wafers. Approximately 40-60% of the Xylitol intake

was in the form of chocolate or hard candy. The 3-year study

indicated DMFS results of 7.7 (control), 6.5 (systematic

fluoride), and 4.2 (Xylitol). --
.

Additional studies involving sugar-free chewing

containing Xylitol have supported the above studies.

gum

The

Montreal Chewing Gum~ involved school children ages 8 and 9

divided into 3 groups. The control group received oral hygiene

instruction, periodic brushing control, a weekly 0.2 sodium

fluoride mouth rinse, screening and restorative treatment. A

second group received the same oral hygiene activity as the

control group and, in addition, received 0.75 grams of,Xylitol

per day in the form of 3 sticks of sugar-free chewing gum which

contained 15% Xylitol. Each piece of gum was chewed for 5

minutes throughout the school day. A third group received the

same oral hygiene activity as the control group and, in

addition, consumed 3.4 grams of Xylitol per day in the form of

~ Kandelman D., and Gagnon G., clinical Results After 12
Months From a Study of the Incidence and Proczression of
Dental Caries in Relation to Consumption of Chewina Gum

. Containin~ Xvlitol in School Preventative Promams J.
Dent. Res. 66:1047 (1987).f :..(,
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3 sticks of sugar-free chewing gum sweetened with 65% Xylitol.

The 12-month DMFS results were 3.35 (control), 1.76 (15%

Xylitol), and 1.35 (65% Xylitol). Each group followed their

normal daily diet.

A chewing gum study which took place in Ylivieska,

Finland~ has yielded even more significa-k results regarding

the efficacy of Xylitol with respect to the inhibition of new

caries. The study involved Finnish school children ages 11 and

12. The total study involved parallel 2- and 3-year

observations and a post-study follow up with respect to caries

activity. The 2-year study was divided into four groups: a

control receiving no chewing gum, and three Xylitol gum groups

in which 5, 7, and 10 grams Xylitol was consumed daily in the

form of 1.5, 2, or 3 pieces of sugar-free gum respectively.

Both control and Xylitol groups followed their normal diets and

the same caries prevention program, which included fluoridated

dentifrice, fluoride tablets, topical fluoride, monthly

“fluoride rinse (0.2% sodium fluoride), and first molar fissure

sealants prior to the trial. The measured DMFS results were

2.4 (control), 2.4 (1.5 gums), 1.6 (2 gums) and 1.0 (3 gums).

w Isokangas P., Alanen P., Tieskso J., and Makinen K.,
Xvlitol Chewinu Gum in Caries Prevention presented at the

i..
65th Annual Meeting, Int’1 Assoc. of Dental Research,
Chicago, 111. (1987).
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The parallel 3-year Ylivieska study involved children with

high cariesy susceptibility. The children were divided into

respective control, 1.5, 2 or 3 pieces of gum per day groups.

The high-risk groups were formed based upon their total caries

experience at baseline examination (11 year-olds with DMFS

greater than or equal to 5 and 12 year-olds with DMFS greater

than or equal to 7). Each group followed tkeir normal diet aIld

the basic caries prevention program noted for the 2-year study

The measured DMFS results were 7.0 (control), 7.5 (1.5 gums),

3.5 (2 gums), and 1.5 (3 gums).

.

Each of the parallel Ylivieska studies indicated a signi-

ficant improvement in oral health for the groups that chewed

two or three sticks of gum per day. The measured reduction in

caries incidence for the two gum groups were 33% and 50%

respectively for the two and three-year studies. The measured

improvement in reduced caries incidence for the three gum

groups were 58% and 79% respectively for the two and three-

year study period. The results of the respective studies

further suggest that the frequency of Xylitol exposure can play

a vital role in the protective performance of Xylitol.

The subjects who participated in the two or three-year

Ylivieska studies (completed in 1984 and 1985 respectively)
,.
\.,::.:,

were re-examined in 1987 to determine possible long-term pre-
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ventative effects.w Caries reduction was found two or three

years after the discontinuation of the use of Xylitol. The

reduction in caries increment in the post-use years was 60% for

the two-year users, suggesting that more pronounced caries

reduction was associated with the more regular use

In teeth erupting during the first year of the use

gum, the long-term preventative effect was ‘greater

other,teeth. Several explanations are suggested:

effect of the microbiological changes in the mouth,

of Xylitol.

of Xylitol

than in

lasting

bacterial

colonization on newly erupted teeth by organisms other than

Streptococcus mutans, and/or thorough maturation of the teeth

under favorable physio-chemical circumstances. The results

suggest that the value of Xylitol may be highest during periods

of high dental activity, e.~., eruption of new teeth.

A recent Xylitol study~ evaluated the effect of three

Xylitol-containing chewing gums on plaque formation and plaque

response. The gums were either sweetened solely with Xylitol

or sweetened with Xylitol and sorbitol in the ratio 7:2, or

~ Isokangas P., TieksO J., and Makinen K., Lon~ Term Effect
of Xvlitol Chewinq Gum on Dental Caries Community Dent.
Oral Epidemiol. 17:200 (1989).

~ Soderling E., Makinen K., Chen C., Pape H., Loesche W.,
and Makinen P., Effect of Sorbitol, Xvlitol and
Xvlitol/Sorbitol Chewinq Gums on Dental Plaaue presented
at 66th Annual Meeting, Int’1 Assoc. of Dent. Research. ,
Montreal, Canada, (1988).
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sweetened solely with sorbitol. The Xylitol and Xylitol-

sorbitol chewing gum groups experienced a decrease in dental

plaque of 25-30% during the 2-week period. The sorbitol

sweetened gum group experienced an increase in dental plaque of

about 50% during the test period. We believe these findings

are of added importance in view of the recognition by the

American Dental Association that dental pla~e is a leading

cause of tooth decay.

Thus , there is a significant body of scientific evidence

supporting a consensus that Xylitol does have a causative

effect in assisting in the prevention of caries. When consumed

as part of a normal daily diet, Xylitol-containing products, in

conjunction with accepted oral hygiene practices, have been

shown to result in an average of 50% fewer new caries incidence

(and as high as 80%). These well-designed, publicly available

studies clearly provide an adequate, substantiated basis to

conclude that there is significant agreement among qualified

experts as to the relationship between the consumption of

certain Xylitol-containing foods and caries prevention.
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FDA SHOULD PERMIT SUBSTANTIATED HEliLTHMESSAGES FOR FOODS
TO BE l+@DE IN AREAS OTHER THAN THOSE REVIEWED BY THE PHS
COMMITTEE AND ON AN INTERI;4 BASIS IN THOSE AR.EAS SUBJECT
TO COMMITTEE REVIEW

Because Xyrofin supports the broad dissemination of

useful health information in food labeling to consumers,

Xyrofin recommends that FDA permit the use of properly

substantiated health messages in areas to be reviewed by the
.

PHS Committee prior to final Committee action and promulgation

than those initially

in areas of significant

approach, manufacturers

of health messages. In addition, Xyrofin believes that the
.

Agency, similarly, should permit properly substantiated health

messages to be made in areas other

selected for PHS Committee review,

t
public health concern. Under this

would assume the risk of making health claims prior to final

Committee action or outside of the designated topics. In these

circumstances, the manufacturer would bear the burden of

providing adequate substantiating scientific evidence and data

in the event of regulatory or enforcement action by FDA.

Manufacturers making health claims consistent with final PHS

approved messages would not be subject to any risk of

regulatory action.

Xyrofin submits that the proper system for determination

of appropriate health claims should include development of

[::: appropriate and clear substantiation criteria and reliance on
,,,
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the food manufacturer/processor to comply with such criteria.

Under this ;ystem, FDA could a’~oiapre-approval of health

messages and instead impose the burden for the accuracy and

truthfulness of the label on the manufacturer. FDA can then

refocus its

enforcement

processors.

staff and budget resources to regulatory and

actions against non-complying manufacturers/

If a food manufactur-er was con~erned about the use

of a particular health claim, either in the interim period

prior to action by the PHS Committee or in an area not

initially being considered by the PHS Committeer the

manufacturer could request an informal advisory opinion from

FDA on the status of the health claim. Alternatively, to the

extent that a particular health claim could be addressed

generically, FDA could issue a compliance policy guide

addressing its use on a particular class of foods. Such a more

flexible approach would address the unavoidable potential for

delay in the process for development of health messages set out

in the reproposed rule. Finally, American Xyrofin believes

that the FDA can and should coordinate its enforcement

activities with other federal (e.~., FTC) and state agencies to

maximize its

effort would

a consistent

country.

enforcement efforts. A coordinated enforcement

also result in the development and application of

and uniform health claims policy throughout the

AMERIC4NX1’ROFINhc., 1400North Meacham Road, SchaurntJurg,lllincis 6C117348(X,LJ~.Td~ (7(M)M332M T+fnX(mIU;l-%U TARKE711Z4
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Iv. THE SUBSTA.NTIATION CRITERIA SHOULD FOCUS ON THE QUALITY
OF THE -m IDENCE

American Xyrofin agrees that FDA should “consider a broad

array of data concerning the relationship between diet and a

chronic disease. ..“ ~. at 5181. FDA also has proposed that a

health message must be ‘fbased on a totality of publicly
.

available evidence” and that there must be “significant

agreement [...] among qualified experts that the statement is

supported by such evidence.” ~. at 5180. American Xyrofin

believes that this proposed substantiation standard is too

restrictive and will impede the dissemination of useful health

information to the public. Further, the standard will remove

from the private sector the motivation to undertake research

relating to diet and health relationships. Consequently, FDA

should revise the standard to emphasize a review of the quality

of the study (rather than focus on whether it is public or

private) and whether it substantially supports the particular

label statement in question. By adopting a substantiation

standard with this focus, FDA’s standard would be more

consistent with the standard for advertising used by the

Federal Trade Commission. ~ Thompson Medical Co., 104 FTC

648, 821-825 (1984), aff’d, 791 F.2d 189 (D.C. Cir. 1986),

cert. denied, 107 S. Ct. 1289 (1987). Under this suggested

(;;~:j substantiation approach, health messages are likely to be more
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precise, relevant, current and, thus, meaningful to consumers.

As AmeriCan XyrOfin has previously commented, FDA should

recognize that food processors will only be able to justify

undertaking research and development relating to diet and

health relationships if the regulatory framework allows

manufacturers to recapture through competitive marketing some

of the expense of such research. If, however, a food processor

must disclose publicly the results of all of its research as a

prerequisite to FDA’s determination that the research is

adequate substantiation for a given health claim, and the

substantiation can then be relied upon by competitors to make

similar claims, there is no motivation whatsoever for the

pioneer firm to assume the cost of research.~ Consequently,

FDA should modify its proposed standard to ensure that research
.

and innovation in the diet and health area are not

unnecessarily hindered.

CONCLUSION

Xyrofin believes that FDA has taken a significant step in

the right direction by going forward in an expeditious manner

~ see FTC Bureau of Economics, How Should Health Claims Be
Regulated?: An Economic Perspective (Sept. 1989).

\.,
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i

with a health claims reproposed rule. Xyrofin believes,

however, tha:toral health, as a significant, recognized publlC

health concern, ought to be included as an appropriate topic

for health messages. Consequently, use of the sugar alcohol

Xylitol in confectionery and other food products to assist in

the reduction of dental caries should be included as an

appropriate topic for review. Finally, the-Agency should

permit,properly substantiated health messages to be made in the -

interim prior to final PHS Committee action and in areas other

than those initially considered by the Committee for review.

By taking this approach, FDA will allow the widest

dissemination of useful, positive health information and

encourage the food industry to continue researching the diet-

health relationship.

Sincerely,

Kennefi Sandstrom
Director of Specialty Sweeteners

Enclosure

cc: Dr. Fred Shank
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OTC DRUG REVIEW INFORMATION

INTRODUCTION

The active ingredient used in the dentifrice for control of
plaque is the compound C31G@. C31G@ is a combination of
amphoteric quaternary ammonium inner salt surfactants described in
Us. Patent No. 4,107,328 [# 55]1 and No. 4,839, 158 [# 50].
These combinations of surfactants were discovered to have broad
spectrum antimicrobial activity when used within defined pH ranges,
at effective germicidal concentrations often below 100 parts per
million [ppm].

Further studies have shown that C31G has antiviral activity
against ‘enveloped viruses, but with lower toxicity to mamnalian
cells than other surfactants with such properties.

Studies related to possible use as a cleansing agent in
dentifrices indicated that C31G was tidal to all oral pathogens
tested and that it had unique properties in the oral cavity related
to the inhibition of adhesion of plaque to dentition.

Personal communications from Dr. Paul Keyes expressed the
conviction that the use of polishing agents or..abrasives in
dentifrices inhibited diffusion and delivery of oral hygiene agents
to the SUICUS, subgingival or interproximal. We were led to
consider the use of C31G solution as a liquid dentifrice in tooth
brushing. This opinion was confirmed in agar diffusion studies.

Anecdotal evidence soon indicated that C31G solutions used as
a liquid dentifrice in normal tooth brushing also resulted in
excellent plaque and stain removal and decrease of accumulation of
plaque, of stains and decreased calculus accumulation.

.“

This decrease of soiling and redeposition -on.“dentition is
indicated to be due to the specific’ inhibition of binding of
bacteria to hydroxyapatite by C31G in the presence of-”~aliva. This
concentration dependent inhibition of bacterial adhesion was
reported from the Dental Institute of The University of
Pennsylvania. ...

1..
-.

1 The symbol # nn will be used to identify the”’numberof each
document containing— data, relative to safety and efficacy,
presented throughout this submission. These numbers used
consecutively in the index is based on the order of filing the
documents in Volumes II, III and IV.and are so referred to in
discussions and abstracts of the documents.{ ....

I.
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Formulations of C31G solutions with necessary excipients
sodium fluoride as an additional active ingredient were assayed
optimum concentrations of C31G. These studies resulted in
preparation of an acceptable liquid dentifrice.

The liquid dentifrice was introduced to the market in

:and
for
the

the
fall of 1989 under license from E,B. Michaels Research Associates
Inc. [EM13R.A]by the OraTec Corporation of Herndon, Virginia.

The product, Therasolm, an Anti-Plaque Liquid Dentifrice and
Oral Irrigant is marketed to the dental profession for office use
and is also marketed to patients with the recommendation of and
with the supervision of the dentist for home use as a liquid
dentifrice.

It ,shouldbe noted that Therasol, as liquid dentifrice, iS

used as arm adjunct to a device, the toothbrush, and as such we
believe could be classified as a medical device as well as a drug,

The C31G surfactants as further described in the submission
are the following two compounds;

. . . . . .

,.

Surfactants in these classifications have been in wide use
since the 1940’s in product use resulting in intimate human
exposures such as use in laundry,hsnd dishwashing, cosmetics,
personal care and as excipients in drug formulations.

Estimates of the use of the use of the above classes of
surfactants in the year, 1989, were about 150 million pounds [#
n]. In this article the betaine is classified on pages 31 and 52
with amphoteric surfactants and the alkyl amine oxide as cationic
surfactants, although they are both based upon quaternary nitrogen
inner bonded ionic structure. ,’ ,.

.,
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Considerable data related to the safety and efficacy of
these two classes of surfactants used in C31G technology and of the
C31G formulations, has been developed over the past years. This
pertinate data is entered as the main part of this submission. A
brief review of the course of the study will serve as an
introduction to the data.

The development of C31G was a project originally designed to
find substantially non - toxic substitutes for the chlorinated
hydrocarbons, e.g. hexachlorophene, which had been withdrawn from
the main-stream germicide market.

These had shown enough evidence of systemic toxicity to have
become severely limited in cosmetic and drug use, as personal
deodorants and for germicidal use in human topical applications for
disinfection. This particularly limited products available for use
in prevention of the transmission of disease in environments
related to health care.

With knowledge that modern topical disinfection started with
use of soaps and with experiences that surface active agents
synergistically increased the activity of topical germicides; our
projects turned then toward seeking synergism among the many
synthetic surfactants that already were being used’in personal care
products, with no reported unfavorable toxic effects. As will be
noted in the submission the project was more successful than
expections, engendering early studies on toxicity and efficacy
before attempting marketing.

After C31G was discovered by these efforts, in vitro studies
confirmed its unique broad spectrum antimicrobial activity. In vivo
studies were then initiated in numerous areas. Inital studies were
conducted at Hannemann University and at Sloan Kettering Research
Laboratories in Rye, N.Y. This led to product formulation and
research and development work. Some was conducted within our
organization, and other work with potential or realized licensees.

Some of the areas where controlled or anecdotal data became
available are: oral hygiene, personal care, hair and body shampoos,
surgical scrubs, wound disinfection, (including burn wounds and
fungal infections), dentifrices, studies for control of bovine
mastitis with teat dips, and most recently, studies related to
prophylaxis of sexually transmitted diseases including HIV viruses
(AIDS).

The needs of specific products for these areas”.’resultedin
a number of formulations bei~g studied for safety and efficacy.
These formulae were prepared from raw material from various sources
with properties needed for the specific applications?.

-.

. .
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The compositions varied primarily in

Additional variations depended upon the purity of product from
sources thf?navailable in the market.These formulations of C31G are
presented in Section II.

.—

—
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E.B. Michaels Research Associates, Inc.
56 Rogers Avenue, Unit S, Milford, CT 06460: (203) 783-1542, Fax (203) 452-9448

April 27, 1993

Dr. William E. Gilbertson
Office of OTC Drug Evaluation (HFD-81O)
Us. Food & Drug Admi.ni.stration
Room 201
7520 Standish Place
Rockville, MD 20855

RE: OTC Volumes 210270
, to

210273

Dear Dr. Gilbertson;

In response to your request for additional information follow–
ing the format provided, we have put together the chart that
is enclosed herewith as our response. Hopefully, the chart is
in order and satisfactorily provides the data requested.

However, if you or your associates require more, be assured
that we will do our utmost to provide it.

encl. : as stated

‘w”
Thomas S. Galla; Exec. V.P.
EBMRA, Inc.

(
.



E.B. Michaels Research Associates, Inc. ~
56 Rogers Avenue, Unil S, Milford, CT 06460: (203) 783-1542, Fax (203) 452-9448

SPONSOR: E.B.Michaels Research Associates,
Inc. DATE: April 27,1993

———..

1ngred.
or Claim

Combo. Cotm -, Years Total Doses
try

C-31-G Brush “Nn Rinse USA 19 mo.

~31-G Kills Aerobes USA 4 mo.

C-31-G Kills Anaerobes USA 4 mo.

C=31-G Kills Yeast USA 4 mo.

R&dQd&L.C-31-G No’Staining/Nonstaining USA 19 mo.

C-31-G unh~Inhibits Bacterial and Pla-
USA 4 mo.que Formation to Tooth Sur- ~

faces
C-31-9 Pleasant Taste USA 19 mo.

C-31-G Blocks Microbial Adhesion USA 5 mo.

C-31-G Helps Control Bacteria and
Ye64st

USA 5 mo.

C-31-G Oral Hygiene Solution USA 5 moo

C-31-G Anti-Plaque USA 15 mo.

C-31-G Oral Irrigant USA 10 mo.

C-31-G Blocks Plaque Adhesj.on USA 10 ma.

C-31-G Liquid Dentifrice USA 10 mo.

DOSAGE: one half to two thirds of an ounce.per use.
..
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ADDENDA #2

CURRENT STATEMENT OF STATUS BY EBMRA, INC.
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STATEMENT BY EBMRA, INC.

EBMRA , the owner of the patents relevant to the C-31-G Technol-
ogy by assignment from the inventor, Edwin B. Michaels, contracts
for the p~oduction of a product called TheraSol Liquid Dentifrice
in which its patented compound, C-31-G, is the active ingredient.
This product is produced for EBMRA in full accordance with GLP
and GMP in a USFDA approved and accredited facility. E13MRApro-
vides all of the materials and components necessary for produc-
tion to the manufacturing facility and closely monitors the pro-
duction to assure Quality Control.

Under a Supply License executed between EBMRA and OraTec Corpora-
tion in Herndon, Virginia , EBMRA has granted to OraTec the exc-
lusive right to sell and distribute TheraSol Liquid Dentifrice
in the United States of America and Canada. This Supply License
is unique and of special intent in that it limits the sale of
TheraSol Liquid Dentifrice by OraTec to ONLY the dental profess-
ion for use by the dentist in the dental office and/or resale
by the ‘dentist to the dentist’s patients for their daily home
care regimen. The only exception thereto is, in the event that
the dentist does not wish to directly provide the product to the
patient, the privilege to the dentist to write an Rx for the pat-
ient which, when presented to OraTec by the patient will be ful-
filled by OraTec directly to that patient.

Thus, presently and by this unique procedure, the ONLY source for
TheraSol Liquid Dentifrice for the patients and users is their
personal dentist who, based upon professional judgment and a full
awareness of the patient’s needs and problems, counsels and reco-
mends TheraSol Liquid Dentifrice to the patient: no one is more

capable and competent than that dentist to advise that patient.

As of January 10, 1994, OraTec has received of
TheraSol Liquid Dentifrice from EBMRA for distri.but~on to dentists
and their clientele. At an assumed % ounce per use, there have
been nearly usqges of this product over the last four
years by thousands of patients, each of whom, under this unique
program, HAS USED THERASOL LIQUID DENTIFRICE SOLELY UPON THE liE-
COMMENDATION OF THEIR DENTIST AND UNDER THE CARE AND SUPERVISION
OF THAT IX?!NTIST,

To date, neither EBMRA or OraTec has had to entertain or resolve
any complaint arising from the use of TheraSol Liquid Dentifrice
nor has any complaint been forwarded to either of their respect-
ive product liability carriers for consideration and resolution.

************************
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I-A: LABELS

1: The original THERASOL label was for a four (4) ounce—. 4.
bottle given as a sample to the dentist and/or sola
to the dentist as a package of ten (lO).(Dec. : 1989)

Directions:

MOHNINC, WuslI WIIII ,1 Iluor(daled denolrice
Aflerward’s, r(nsc vqorcwsty wrllI water and
ltlen WIIII 1 CilpfO of TlwraSol Ior 20 seconds

EVENINGS DOIIOI US?7 denllfrlce (whlctl

n,ay IIInCIIVa IC I llcr:]Sol) instead, dip a

clParl too(l!brusll lnlo a capful of TtlernSol
and carefully brush all tooltl surfaces for
al least 20 seconds Repeal twice, rlnsmg
the toothbrush in ck?an waler between
each brushing with Thera Sol.

)(lkll <1.111,.1111.l\ 111<,<111>111,. .. .Icp. Slllylll; n<tl
1,,,~.ll!%lllK!lll 11, <,!:! 5<,1 111.,> hc .t<f\l. L’d

..——

Ingredients:
%dlurll Flor,ck, O 05°.C3!G“O3“:.Water, SD Alcohol
30B 15( . 5001W11 SaclI<I, III and FDC blue Nu 1

( :11 ,. ,, ( ),,,<,, 13!,11<,,8[ ,L18,,,M9.t!!cm rll \lL\l <l,
,,,,.,l, ,1,,1,, ,,,, ,,,, !1 \lL\lil n,, Lll\}l!l,,l, !<. 1,, ,,!,, It, i.
I,,,, Lt\t \<, 1 x:,, 1;s1

Ther~Sol IIIh IhII. 1>.I. ILII: II .III(I pldquc

1,11111.1111111III 1111,111 .uIf. I... I{ VIISII ‘N’ ~ilr..~’

N )111 TheraSol r. .I,I .IIL.CIIVL. ;Idikillcl III INIIII
pit, tL...l(l1l:ll .!11<!Il<>lllcC:,,c’ ,,r,, gi:lnl,.

..

Brush ‘N’ Rime ‘”
ORALHYGIENE
SOLUTION

2: Shortly thereafter, early in 1990, the sixteen (16)
ounce and thirty two (32 ) bottles were introduced
for sale and distribution to the dentist which, re-
spect ively, had attached the labels which follow.

Directions: ~~ ~

am z<
TheraSol blocks mlcrobiai adhesion to tooth ~o ‘q
surfaces. II is slrong enough lo be used in Ki,g=

ST- =professional programs. yet gen!le enough to be
usadin home care progfams as well. I! is best at-s~

%* Oz
appfied with a brush orm pockets daepar than
4 mm by irngabom

:-
.=(9

Brushing: Rinse with TheraSol, then dip a
%0
~~

toolhbrosh into ThefaSol and bmsh for 20
eaconds using the sulcular brushin method

\recommended by YOLU dentist or yglanwt.
Repeat. Rinaewith the faftover solution.

I Irrigation: TheraSol may be used with
prdessional stigingival imgation instruments
or with home care devices soch as the
OraGator or Syreue if recommended by your
dentist or hygienist..-
Your dentist may modify Ihese steps. ;gG”

u~a
\ : Mh

3
~ ;+~

aq~$j

Ing redierrts: StiJr

Water, SD Alcohol 388 S%, Glycerlne 6%. C11O’ 0.3%,
~%z:

Stilum Flortda 0.02%, Sacchnrln, and FDCbtue No.1.

n

lj:

. (..!, (, h. fi,. (.h”<r.d (.-,-l{,,” .f.lqw-.(b, m.l.l”a.d r
~,U,wm.(,,l.-,w .,w. ,u..r.1”1”l N..4.US,IXL
n“

.-.

E.B. Michaels Research

Helps Control Bacteria &Yeast

Brush ‘N’Rinser”

ANTI-PLAQUE

ORAL HYGIENE SOLUTION
with C31G

] 6 OZ.

. .

Associates, Inc. : Milfordt Conn-
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3:

TheraSolis strong
enough to be usqd,
professional arid”

1
W&:%:, ‘0’ “se

- $~~?%;~t%;h.
In pockets deepar
than 4 mm, apply by
Irrigation. Do not
dilute or use with
toothpaste. Avoid
rinsing with water
afterward.

Dhestions:

BRUSHING: Dip a clean
toothbrush ImoTheraSoland
brush each quadrant for 15
seconds using the sulcular
brushing method recommended
by your dentist or hygienist.

‘: Repeat. Rinse with the leftover
solbtion. ,

Alternatlvety a teaspoonful may
be used as a resevoir in ones
mouth for brushing. Rinse with

.- second Teaspoonful.

‘--; Your dentist may modify
these procedures.

,/———=———— \

In January, 1991, the 32 ounce bottle was converted to
64 ounces and the labels for the 16 and 64 ounce bott-
les were changed as per the labels following.

Dhecflons:

IRRIGATION:In deep
pockets, Thera$ol maybe
applied with professional

LIQUIDDENTIFRICE
)

subglnolval irrigators or at
home with devices such as

ORAL UUUGANT
the OraGatoror Syrette as
recommended bv vour

[ NON-STAINING] [ ANTI-PLAQUE )

[ Pleasant Taste ] [ Fluoridated 1
Brush ‘N’ Rinse’”

whh C31G% BIocksPlaqueAdhesion

NETW. 16m

TheraSol is strong \
enough to be used
professionally and
~entle enough for use
m home care ~‘L.

r--””--- ““--
(
I

g~%%mfit%t!)%h. ‘‘ LIQUIDDENTIFRICE
T

In pockets deeper
than 4 mm, apply by ORALIRRKANT
irrigation. Do not
dilute or use with
toothpaste. Avoid
rinsing with waler [ NON-STAINING] [ ANTI-PLAQUE )
afterward.

DirecUOus

BRUSHING: Dip a clean
toothbrush into TheraSol and
brush each quadrant for 15
seconds using the sulcular
brushino method recommended
by your~entisl or hygienist.
Repeat. Rinse with the Mover [ Pleasant Taste ) [ Fluoridated
soluiion. J

Ahematively a teaspoonful may
be used as a resevoir in ones .’:
mouth for brushing. Rinse with ‘~ ‘.:

Brush ‘N’ Rinse’”

dentist or hygle&t.

Your dentist may modify
these procedures.

klgredsense:

Wate?,SD Alsohol SSSS
B%, GI Certna s%, CSIG”
0.3%, ~odlum Fluorlde
0.02% ‘accharlrr, FOC
brue do. 1. ●nal Fiavorkng

Oueations? Please call
(703) 471-0377

aeWrX+IJMS r- bk CWF.

EEl
Mlcroblo[ogy#
PerfodontaJ Care

Ol%OCIraTE MAt. USA I(X4

),.

Dlrectlons

IRRIGATION In deep
pockets, Thera%l maybe
eppliid with professional
subgingival Irrigators or at
home with dewces wch as
the OraGatoror Syrette as
recommended by your.
dentiei or hygienist. .

Your dentist may mrxMy
these procedures.

hgmdaentx

Water, SD Alcoks;l SS8

?xx~~a*o%#”

biuo No. 1. ●nd Fiavorkrlg

●tmGk. t4bu. b9rrma

snci%%t.k,d
d&ededm&ih&lM&:w,”.

auestims? Please San
(703) 471-0377

second teaspoonful. -
“i ;“

,[m

Manurm-lm’edfar On’lk ~

with C31 G% Blocks PlaqueAdhesion
.k,, ;

Your dentist may modify “+ ;I ~
~!}l

1- A’lfuobiology~

these procedures. : ., Periodontal Care
,, NETHT640L. . . \ o Iwooqkc MAhuw IEM

. ‘\..._ . —-.

.

;’”

E . B. MICHAELS RESEARCH ASSOCIATES, INC. : MI LFORD , CONN .
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4: TOPICARE is sold and distributed primarily in 8 ounce
bottles and 5 gallon containers and the labels attach-
ed following have been used since the beginning (May,
1988) with only a name change from CBL,Inc. to that of
Dermalogic, a Division of EBMRA, Inc.

B-- -.
DIRECTIONSFOR USE

FOftheBody:
Apply Topicare to wet cloth or

sponge. Wash and rinse.
ForHaic

Applydirectlytowet hair.
Latherandrinse.

INGREDIENTS
Water, C31G - a patented

combination of cocobetaine
and cccoamine oxide, sodium

citrate, hydroxypropyl cellulose,
fragranceandcolorant.

WARNING
.,” Forexternal use only. In case of

eye contact, flush thoroughly
withwater. lfirritation occurs

discontinue use.

.——

DIRECTIONS FOR USE
FortheBody:

Apply Topicare to wet cloth or
I sponge.Washand rinse.

ForHair
Apply directly to wet hair.

Latherandrinse.

INGREDIENTS
Waler,C31G - a patented

cornbinationof cocobetaine
andcocoamine oxide,sodium

citrate, hydroxypropyl cellulose,
fragranceandcolorant.

WARNING
For external use only. In case of

I eyecontact, fiushthoroughly
I with water If irritation occurs
,I discontinue use.

cleanserfor

—...

c Y

— —— —... .. . .-——- —— --—--

P .-.....+.
CLEANSES

A gentle, pH balanced,
all-purpose skin cleanser and

shampoo. Excellent forcl~ing
perineal areas.

MOISTURIZES
Protects the skin

from moisture loss and chapping.
Minimizes red forCrearnsandoiis

DEODOW=
Provides long-lasting cdorcontrol

PATENTED FORMULA
Contains a patented

combination of active
ingredients (3 U.S.@@S)

which moisturize and
deodorize while

cleaning.

CLEANSES
A gentle, pH balanced,

all-purpose skin cleanser and

shampoo. Excellent for cleaning
perineal areas.

MOISTURIZES
Protects the skin

from moisture loss and chapping.
Minimizes need forcreams and oils

DEODORIZES
Provides Ionglasting odor control.

PATENTED FORMULA
Contains a patented

combination of active
ingredients (5 U.S. patents)

whictl moisturize and
decdorize while

cleaning.



I-B: PROMOTIONAL MATERIALS ENCLOSED

LISTING OF ABOVE BY TITLE:

a:

b:

c:

d:

e:

f:

9’:

h:

i:

THERASOL ‘M (C-31-G)

C-31-G RESEARCH ABSTRACTS

THERASOL : INSTRUCTIONS FOR USE

THERASOL ‘M

THE TOPIC IS QUALITY CARE

THE TOPICARE ‘M ADVANTAGE

THE TOPICARE ~ ADVANTAGE

(I)

(II)

THE BENEFITS OF USING TOPICARE
,

TOPICARE : INSTRUCTIONS
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THERASOLW (C31-G)

TheraSol is a pleasant, mint flavored, antimicrobial solution consisting of a patented mixture (C31-G) of
two synergistic surfactan[s: N, N-alkyl dimethyl betaine and N, N-alkyl dimethyl amine oxide.

University of Pennsylvania Dental School has conducted a number of studies on the efficacy 0[ C31-G as
an antimicrobial agent and its mechanism of action. According to these studies, several characteristics of C31-
G make it an ideal agent for oral hygiene use, including

1.

2.

3,

Effective antimicrobial agents should both inhibit microbial colonization and kill bacteria. In tests
carried out, C31-G was found to inlibit bacterial adhesion (the fmt step in colonization) and was
also extremely potent in killing a large variety of oral microorganisms. It effectively suppressed
strains of streptococci, staphylococci, actinomyces, pseudomonas, and yeasts including Cundida
a[bicans.

Many an@nicrobial agents have a limited spectrum, i.e., they only kili ~ram-positive or Gram-
negative bacteria, or they are ineffective against yeast. In contrast, C31-G has an extremely broad
spectrum of activi~, indeed, a resistant microorganism has yet to be identified. This is important
since it is possible to kill one or more classes of organisms only to have an overgrowth of another
class.

Many agents are effective antimicrobids, but have toxic or unpleasant side effects, e.g. stain tooth
surfacei, irritate mucosal cells, alter taste sensitivity, etc. To ~ate, we have not ident~fied any side
effects of oral C31-G use.

h.Thus C31-G appeam to bean extremely potent anti-microbial agent that both kills oral bacteria and
prevents their colonization has a broad spectrum of activity, including all oral bacteria and yeast
tested and has not demonstrated any toxic or unpleasant side effects.

Studies at the Universities of Maryland and Pennsylvania have shown that mouth rinsing with C31-G was
efficacious in inhibiting supragingival plaque formation in humans and that it suppressed bacterial counts for up
to 6 hours after rinsing. In this respect, it compared favorably to both 0.1270 and 0.290 solutions of
chlorhexidke.

THERASOL ,.. a pleasant tasting, extremely effective antimicrobial agent with no significant side effects is
now available to the dental profession as a mouth rinse. lleraSol appears to be a beneficial adjuvant in the
maintenance phase of periodontal therapy and in preventive oral hygiene procedures. It may be used as an
antiplaque solution for brushing the teeth and gingival crevices and then as a mouth rinse. It may also be used
as subgingival irrigamt with an irrigation devise: Syrette, Viadent, Water Pik, etc.

AVAILABLE EXCLUSIVELY THROUGH THE DENTAL PROFESSION

For more information or to order, call:

1800368-3529

Washington, D.C. metropolitan area: 471-0377
.

OraTec Corporation . . . Specializing in Antimicrobial Periodontal Therapies

I 485 Si ‘I<[N(; :-*:\l{K 1+.,\ (: I:. St 11”1-1:100 i II II{NI)( )N. VA 22070 (70:3) 471-0377
1



Microbiology ~
Periodontal Care

ORATEC
485 Spring Park Place, Suite 600

Herncion, Virginia 22070

Tel, (703) 471-0377

Fax (703) 471-1632

E C31G

RESEARCH ABSTRACTS

CH3 CH3 ~

‘+ -
1+ +

cH3(cH*)n-ty-cH* -c\c~3(cH2)/p3
CH2 CH3 o-

N,N-alkyl dimethy! amine oxide N, I+alkyl dimethyl glycine

The topical antibacterial agent C31G is composed of two synergistic surfactants: N,N-aIkyl dimethyl
amine oxide and N,N-alkyl dimethyl glycine. It was invented by Edwin B. Michaels working from a background
in biological macromolecules, surfactants and antimicrobial agents.

In the early 70s, there was a growing recognition that the chlorinated hydrocarbons which were often
the main components of personal antiseptics were toxic. Mr. Michaek realized that many, less toxic surfactants
could synergistically enhance the activity of other antimicrobial agents.

The object of his studies was to find the most synergistic combination of the mildest and least toxic
synthetic surfactants. The result of KIS investigations led to the invention of C31G, a composition having
remarkably useful properties, far beyond the original goal of finding a safe deodorant body wash. C31G was the
subject of intense research by Michaels /and other scientists throughout the 70’s, resulting in early patents and
numerous scientific publications.

.
When it was realized that periodontal diseases were the result of bacterial infections, it was readily

apparent that there were very few antimicrobkd agents that were simultaneously effective, safe and free of side
effects. That realization spurred investigations into the oral applications of C31G.

C31G is available to dentistry in the form of i’71eraSoI, a non-prescription oral hygiene solution
distributed exclusively to and for the dental profession. Patients may obtain TheraSol directly, but only with
their dentist’s knowledge and approval. TheraSol contai~ 0.370 ~lG ~ a vehicle of wateq SD alcohol 38B8%
(a solvent for the flavoroids); @ycerine 6%; sodium fluoride 0.02% (anti-caries); flavo~ saccharin and FDC blue
No.1.

TheraSol is recommended for use as a liquid den~ifrice/oral irrigant adjunctive to professional therapy
and home care programs. It has exceptional properties Wtth regard totheremovalofplaque,debrkandstains
fromenamelandcementalsurfacesandWlbitstheadherenceofplaque.

The foregoing statements make no claims for any therapeutic activity of TheraSol independent of its adjunctive use by

c

professionals or as a recommended part of home care programs.

SUB GIN GIVAL IRRIGATION - ANTIMICROBIAL . PERIODONTAL TESTING
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I ANTI-PLAQUE / SUBSTANTIVITY . HUMAN IN VIVO STUDIES

Efficacy of C31G Mouthrinse on Inhibiting Supragingival Plaque Formation. Univ. oj Maryland, CoIlcgc of
Dental Surgery; (1988) M.4 Siegel DDS, h~S, LG DePaoIa DDS, GC Williams DDS, MBA

Ina6weekclinicalstudy,126subjectsdi~idcdin(()3groups~scdeitherC31G,Lkterkeoraplacebotwice
daily.Oralhygiene was scored for supragingival plaque & staining. After a complete soft tissue examination,
subjects were questioned for adverse reactions or unwanted side effects.

A significant improvement in plaque scores was seen with both Lkterine & C31G vs. placebo. No significant
difference was observed between Listerine & C31G. The stain index of both Listerine & C31G did not change
from baseline. The study concluded that C31G mouthrinsc was shown to be efficacious in inhibiting
supragingival plaque without staining & with minimal side effects.

Clinical Studyofa C31G ContainingMouthrhse EffectonSalivaryMicroorganisms.J Clin Denf 2:34-38
1990; AM Come~ KTBrightman, S Cooper, SL Yankell, D Malamud.

Studies in 12 subjects revealed that C31G significantly reduced total bacterial counts, totaf streptococcus and S.
nrrftans, in saliva samples obtained three hours after rinsing. The agent significantly inhibited glycolysis of
salivary bacteria for up to 6 hours post rinsing. In the same study Listerine reduced bacterial counts for one
hour, but it did not inhibit glycolysis at any time point. No staining or altered taste sensations were noted with
either product. “These results suggc:t that C31G containing mouthrinses may be a valuable aid in oral hygiene”

PanelStudiesontheComparisonofPeridextoaC31GMouthrinse.Unpublished dat% 1989

From a panel of 60 subjects, previously scored for rate & degree of plaque accumulation, 4 equivalent gToups
were selected. Group 1 used water; Group 2, a commercial mouthrinse; Group 3, PerideK Group 4, 0.3%
C31G mouthrinse.

Studies were conducted over 7 days with a prophylaxis on day 1 to remove plaque. Oral hygiene was restricted
to the supplied mouthrinse. On days 2 & 3, the subjects rinsed twice daily, the morning rinse being supervised.
Alter 48 hours, plaque was scored by Erythrosin staining.

Results: 20.4% inhibition by the commercial mouth rinse (Group 2); 43.0% inhibition by both Peridex & C31G
(Groups 3&4)

ANTI-PLAQUE / SUBSTANTIWTY . . . IN VITRO STUDIES

●

C31G,a New AgentforOralUsewithPotentAntimicrobialandAntiadherenceproperties.AM Comer, MM
DoIan, SL Yankell. & D Malamud. Antimicrobial Agents and Chemotherapy, 32:35@353, 1988.

C31G demonstrated broad-spectrum antimicrobial activity against both gram-positive and gram-negative
bacteria, Candida albicans, cariogenic species, Capnocytophaga, Actinobacillus species, and against antibiotic
resistant strains of Pseudomonas.

C31G in a mouthwash vehicle inhlbked bacterial acid production as measured by inhibition of glycolysis in
salivary sediment. C31G also inhibhed S. Sobrinus adherence to nichrome wire. C31G was more effective in
these assays than any other commercial formulation tested and was as effective as chlorhexidine.

C31G, A newAgentforOralUse.L Antiglycolytictests.AM Comet MM DoIan, D Malarrw% SL Yankell, U.
of Penn., School of Dental Medicine. J. Dent. Res. 65, Abstract #947 (1986)

In studies with radiolabeled S. sanguis, C31G inhibited bacterial adhesion to hydroxyapatite in the presence of
saliva in a dose dependent manner. In the absence of saliva, the inhibition was significantly lower. These
fmdmgs suggest that C31G will interfere with the ability of bacteria to colonize dentition and form adherent
plaque.
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In an artificial plaque system (Dolan et al.), ().5Y0C31G and i[s vehicle were compared with 0.5% ch[orhcxidine
digluconate (positive control) and water (negative control). C31G & chlorhexidine maintained pH over 7
hours, while the vehicle alone and water showed significant drops within 3 hours.

C31G,A New Agmt forOralUse. 11.AntibacterialActivity.D h[alanui~ AM Conle~ MM Do[an, BF
Hammond S Saunders& SL Yankeil. J Dent Res. 65:Abstract #949 (1986)

Agar diffusion studies were undertaken on streptococcus sanguis, Actinomyces viscosus, Bacteroides intennedius,
Capnocytophaga sputigena, and Ac;inobacil[us actinomycetemcomitans, by measuring zones of inhibit ion. C31G
was as effective as chlorhexidine at all concentrations tested in both plaque adherence studies and growth
inhibition. C31G was significantly better than Listerine and F[uorigard in preventing plaque adherence &
inhibiting growth.

Binding Studies on the Antimicrobial Surfactant c31G. AM Come6 D Maiamud & SL YankeI1. J Dent Res.
65, Abstract #40Z p. 771. (1986)

In vitro studies assessed the binding of 14C labelled C31G to Streptococcus, Actirzomyces, Actinobacilfus,
Candida, dentine, hydroxyapatite, glass beads & ground teeth. C31G binding to bacterial and yeast cells
correlated with the antimicrobial MIC vaiues.

I ANTIMICROBIAL ACTIVITY . . . STUDIES IN .4NIMAL MODELS
I

A BurnedMouseModeltoEvaluateAntipseudomonasActivityofTopicalAgents.DD Stient4 A Bondi, D
IUcDennott, & EB Michaels. JAntinlicrob Chemother 9:133-140; (1982)

c C31G was used to develop a burned mouse model to evaluate anti-infective topical agents. Results: the model
., was relevant to previously reported animal models & that in vk o systems such as agar diffusion studies may not

be significant.

C31G was more effective than topical sprays and in the same range of efficacy as topical creams incorporating
effective systemic antimicrobial agents.

ControlledWound HealingRepairinGuinea Pigs, Using Antimicrobial That Alter Fibroplasia. AJ Kenyon,
SG Hamilton, DiUDouglas. Am J Vet Res 47:96-IOI; (1986)

Guinea pig wounds inoculated with Staphylococcus aureus and thentreatedwithantimicrobialfor10minutes
afterinoculationhadthefollowingviablebacterialcounts24hoursaftertreatment:Alcide gel reduced mean
number of recoverable organisms from 2.7x 102to 1.9 x 1($; C31G reduced the number to 1.6 x l@.

Although similar with respect to inhibition of bacterial growth, the response of guinea pig wounds to C31G or
Alcide was different when evaluated for wound tensile strength. From 7 to 16 days after surgery, C31G greatly
increased wound strength compared to Alcide.

The rate of collagen synthesis in wounds treated with these antimicrobial corresponded with breaking
strengths. The data indicated that Alcide-treated wounds had greatly reduced collagen synthesis when
compared to controls.. As indkated by 14C-labeled proline uptake, cblorhexidine-treated wounds had high
amounts of collagen synthesis and also had wounds that were inflamed and tended to gap more than those
treated with Alcide or C31G.

Effect of C31G,an AntimicrobialSurfactant,on Healing of IncisedGuinea Pig Wounds. EB Michaels, EC
Hahn, AJ Kenyon. Am J Vet Res. 44:1378-1381; (1983)

C31G promoted healing of infected and n?n-infected wounds in guinea pigs. Histological examinations of

o

wounds treated with C31G revealed an increased rate of wound closure associated with a decrease in
inflammation and an increase in fibroblast infiltration and epithclialization. Seemingly C31G increased the
protein cross-linking of fibrin in clots containing fibronectin.
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TOXICITYSTUDIES
I

Mice and Rabbit Models for Oral and percaneous Absorption and Disposition of Amphoteric Surfactant
C31G. E% Michae[s, EC HoJw, AJ Kenyon. Am J Vet Rex. 44:1977-1983; (1983)

Absorption of radio-labelled [3H]C31G at an oral dosage lc~”cl of O.?l g/kg of body weight was followed in
mice, and absorption through skin was followed within a lo-fold exposure time and concentration was followed
in both mice and rabbits. Excretion of C31G after oral or dermal dosing was predominantly renal at higher
dosage levels, whereas fecal excretion dominated at the lowest levels. Dermal transport in the rabbit was less
than one-fourth of that in the mouse.

Acute Oral Toncity Study in Beagle Dogs. International Research and Development Company. Unpublished
data; (1977)

In beagle dogs C31G was administered once by oral lavage at concentrations of 3.125, 6.25, 12.5, 25, and 50
ml/kg of body weight. Within 4 hours after administration of the agent, some of the dogs experienced
tachycardia, emesis, salivation, hypoactivity, tremors, and respiratory congestion. All dogs were essentially
normal at 72 hours. None of the dogs succumbed during the study period. Autopsy findings revealed no gross
findings that could be attributed to administration of C31G.

Oral LDso Evaluation for C31G 3.0% Iiquid. BAYVET Division of Miles Laboratory, Inc. Mem”am, Kansas,
Unpublished data; (1983)

A 3.0% solution of C31G was administered to forty Sprague-Dawley rats by esophageal incubation. (3000 and
6000 mgs of agent per kg. of body weight). During the 14dayposttreatmentperiod,theratsgainedweight.
After14daysofobservationtheratswerekilledandautopsied.Abnormalnec~opsyfindingsincludedslight
intestinalhemorrhage,slightliverdiscoloration,andslighttoseverelungcongestion.Undertheconditionsof
this study C31G was determined to have an LDSOof greater than 6000 mg. per kg of body weight.

Rat Acute Oral Toxicity. Stillmeadow, Inc. Mission City, i%. Unpublished data; (1976)

In Long Evans rats the LD50 for C31G was calculated to be 15.89 g/kg of body weight.

Toxicological Evaluation of Surfactant C31G. S[oan-Ke[teting Institute; (1976)

The LD50 for intraperitoneal injection of C31G in a Swiss-Webster mice model was 0.28 g/kg of body weight.
The oral LD50 occurred at a level of 2.20 g/kg of body weight in similar mice. Animals that survived did not
develop abnormalities attributable to the oral administration of C31G.

Long term administration of low levels in the rodent’s water supply (2.5 ml of a 13% solution per 500 ml of
water or 65 mg 910 active ingredient)didnotcauseachangeh behavior,reproduction,orgrowthratesofparent
oroffspringmice.

C31G applied topically to mice each day for 8 days at the level of 0.1 ml (104 mg per mouse in 8 days) produced
no signs of irritation or subsequent abnormalities.

Twenty-four hour patch tests were made in 5 guinea pigs using a 13910 solution ofC31G.No alterationwas
detectableondirectobservationinareaswhenthepatcheswereapplieddirectlytoclippedskin.

In guinea pigs, incised wounds experimentally infected with strains of Staphylococcus aureus were treated with
C31G. These wounds healed at rates comparable or better than isotonic saline-treated wounds. The
antimicrobial activity of C31G in healing wounds was extremely signitlcant in view of the rapid wound closure
with no subsequent adverse reactions.

I
●
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Microbiology ~
Periodontal Care

ORATEC
485 Spring Park Place, Suite 600

Herncion, Virginia 22070
Tel. (703) 471-0377
Fax (703) 471-1632

lheri%l

instructions for Use

AlkyI dimcthyl amine oxide and alkyl dimcthyl glycinc (CJ1(;)have been proven ctTcc[ivc against a wide
rang: of microorganisms associu[cd wi(h pcriodonta] diseases. IL’Slack of side effects makes i( a sui[ablc choice
for use in both professional and hornc care programs.

BCCaUSC of its unique [ormu!a(ion, Thcrasd liquid dcntilricc may lx administered in a wide varicly of
ways. Bcs[ rcsul[s arc ob[[iincd wi[h rou(inc home USC. onc cou[ionory I1O(C ... dclcrgcn[s (Iy[)ically sodium
laurel sulfate) incorporated in[o commercial (odhpastcs and mou[hwaslws fur (heir sutlsing cf[cct rnuy x( as
antagonists to C31G. Avoid using [hcsc products for at ]cast 1 hour before and alicr using ThcraSol.

Genera[ Dental Use as a prc-treatment & post-opcra[ive an[iscptic and brca(h frcshcncr. Rinse vigorously
with 1 ounce for 15-30 seconds.

Periodontal May bc used as a prc or post-root planing irrigant. Post irrigation should be performed full
mouth using 1OO-2OOCC’S.In pockets >4 mm, delivery to the apical third of the pocket is
more cffcc(ivc when a sub-girrgiva[ cannula used with a profcssiona] irrigation systcm.

Oral Sumery Irrigation of surgical site.s may bc performed using bulb syringes or professional irrigators.
& Inwlants Quan[hydcpcmkonscwcrityofwound. Scc s[udics rc wound healing in abstrac(s.

Ortllodonfic$ Brushing and/or rinsing with 1 ounce after orthodontic procedures is rccomrncndcd.

These are genera! rccommenda(ions. The specific instructions of your deniist or dental hygienist may
differ and should take precedence.

.Orthodontics Use ThcraSol as a liquid dentifrice before retiring & on awakening. Be sure the brush is
clean and free of toothpaste/mouthwash residues. Dip Lhcbrush into 1/2 oz. (1 (ablcspoorr)
of ThcraSol and brush the (ce(h using a moditicd Bass or sulcular tcchniquc. Dip again [or
each arch. Expectorate. Rinse 30 SCC.with another 1/2 oz.

Periodontics:

Pockets < = 4 mm: Rinse with 1/2 oz. (1 tablespoon) after brushing after breakfast, lunch, & before retiring.
Brush using the above instructions for orthodontic patients.

Pockets > = 4 nv]l: Same as above. ln addition, before retiring, irrigalc sug-gingivally with 2-3 OZ.’Susing a
Water Pik or Viadent irrigator equipped with a sub-gingival adaptor (OraGator, M~-i-
Probe, Pocket Tip Adaptor) or a Luer Syrcite.

ThcraSol Liquid Dcnlifrice is distributed solely by OraTcc and available exclusively through (11cdental
profession. For more inforrna(ion on ThcraSol or our other professional& home care products, call or fax LIIC

numbers above.

ts~nstruct

SLIBCJINC, IVA[ lRRIC, ATl ON . AN TIM ICRIORI AIS . ~FRlnnnN”rAl TF<Tlhlc.
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“TopiCme immediatelysolved asevere body odor
problemwhich hadseemed insurmom@le.

-We are very pleasedwith the results!”
D.Dough, R.N, D.N—

Meridian Hedtbcare

“TopiCme hasreduced odb~subsmtidly
andleavesour nursm’handsboth cleanandsofl~’

M Knoq R.A!,DirectorojStafl

L Developmentfor a La~e Ntming
Home Chain

“TopiCme is a new breakthroughin skincare. It
cleans effectively e~ates incontinence-related
odor, andsoftens theskin.”

S Thompson,R.Al,M.A.—
Meridian Hedtbcare

“SinceusingTopiCare,odors aregone.Mystaff
lovesit.TopiC~e thorougMyandgentlycleanses
withoutrobbingtheskinof essentialmoisture.
No dry,crackedskindue to aharshsoap?

A. Hague,PM., Admintitrator — *
Community Care

(“ Nursing &Geriattic Center

dW+7+l$dogics. ,800,,31.5412.
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A Patented Compound which, “ALL IN ONE”, Is:
.

* NATURALLY “cLEANSING”

* NATURALLY “DEODORIZING”

* NATURALLY “EMOLLIENY”

* NATURALLY “CONDITIONING”

*************************W***** ..

TOPICA~ is thoroughly “cleansing” wh;le! at the same
time, being 9en-

tle to your skin; it is “deodorizing smply because
it destroys the

‘bacteria which cause odor but without blocking your
pores and inter-

fering with normal skin function; - “~moll~~d~
““because it enhances the

smoothness and suppleness of your skxn;
“conditioning” because
. . . .

it assists the skin to retain moisture~ thusc ~nh~b~tWJ dryness’ .
red-

ness, itchiness, flaking and irritation. In most cases, the combinat-

ion of these actions eliminates the need for a “cabinet full
“ of addi-

-.
tional products for skin care’as “’well as the further expenditure of
your time for their utilization.

“FOR THE SKIN YOU’LL LOVE TO LIVE IN”

L
“. TOPICARE, but please don’t take our word for this, .......:...:,.

<“ “!2Y-23W and learn for yourself that you’ll “like it”.

******************************
.,

\-
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BENEFITS OF USING TOPICA13E

IMPROVEDQUALITY01’CA1/E.

TopiCare can improve the overall quality of cat-e a facility provides.

1. Less time goes to resident .’’maintenanc”.” hlore time is
devoted to carinq. Staff also have fewer products to carry
around.

2. Residents have less odor, and a better appearallceo ,,,

3. Nursing staff who use TopiCare report significant
improvements in the condition of their w hands. Chapping,
redness and scaling disappear. Their skin is snlootherl
softer, and more supple, evenwith repeated daily use.

Easy to Use.

L’
TopiCare is easy to use. Apply it to hands, dalnp washcloth or
sponge. Wash and rinse. TopiCare is gentle enough to be applied
directly to resident skin or hair. Because it has no artificial
sudsing agents, users don’t become “soapy” and require multiple
rinses.

REDUCED COSTS.
,.

-=TopiCare is a cost-effective product for today’s nlodern long-tern] care
facility. It saves three ways:

1. Staff Expense.

Nursing aides spend less.time bathing and “nlaintaining.”
Fewer staff can do nlore. I)irectors of Nursing spend less
tinle solving odor problenls.

2. A(lministrative Time.

Fanlilies are happier with resident care. Adn]inistrators and
DONStogether spend less tinle answering odor and skin-care
related con]plaints. Discharge planners, fwnilies,.and
inspectors see fewer incidents of odor and skin-related
problenls.

< -,

b
,. There are fewer products to inventory and-track.,.

Adnlinistrators spend less time ordering and re-ordering.

3. Product Costs.

Using TopiCare costs less than buying separate deodorants,
.- -.-.1 ---...-4.:- ,-t-n-ttttr
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2: Place a dab of TOPICARE, about the size of more tl~ana
quarter but less Lllana half dollar, in the palm of
your hand and apply it your wet hair and scalp; then
rub gcntl.y to generate lather and then more briskly to
clean. If necessary or desired, rinse very lightly and
repeat. Wtlen Ki.rli.slledrallow tile“suds to remain in tl~e
Ilairwll.i.lcaLLerldil~gto clcansil]g the remaining body.

3: App.Ly about one lmlf ounce (about a tablespoon) of ‘IWP-
ICARE to a baLllsponge thoroughly wetted; then, using
ttlesponge as you would a cake OC soap, apply suds to
the entire body. Pay special attention to areas need-
ing special care, such as underarms, perineal or places
01 rasIlesor irr.i.tation; if needful or desirable, rinse
ligl~t.1.yand resuds Lllearea.

4: Rinse tllcIIairand body thoroughly.

IN TIIE13n’1’11’l’UIl: FOR IIA.L1{& lXIDY:
——.——

1: Proccml as described above and washing Lllehair first.

2: Con Lillucby washing tilebody using a sponge to which
. TOJ?lCARE has been applied as directed. above arl~usin9

the sponge as you would a washcloth or cake of soap.

3: Rinse body and hair thoroughly, either by showering
or otherwise, as per your preference.

* If the bathtub is equipped with a Jacuzzi or other type
of Whirlpool, it is suggested that the whirlpool be
used prior to bathing and the use of ‘1’OJ?lCAREas the
presence of the TOPICARE will produce too much foaming
by the aeration of the water. However, one teaspoon of
TOPICARE can be used as a water treatment and which
would produce a minimum of foaming.

** ‘1’lleuse of cotton wash cloths is not recommended for
lathering will be inhibited as “1’OPICAREis absorbed by
the cotton and, in addition, the ‘1’OplCAREwill act to
remove soap or detergent residues left after launder-
ing of the wash cloth. Iiowever, paper or non-woven
wash cloths, which are disposable, may be used.

[’Df,li(;liOclsncscarcllAs50(;iiltes,ltic.,513s[lc)gersAverlue,Mllfor(l,Cor!noctlcu[OG4G0. (203)7831542
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9UANTITY OF,ACTIVE INGREDIENT C31G Liquid Denti.frice-TheraSol~

Each kilogram of TheraSol contains
ingredients buffered with citric acid
of about 4.$5 and 0.3% ai as follows;

3 grams of the C31G
monohydrate to yield

L-SDA 38B Alcohol USP2

JGlycerine USP

iSodium Saccharin USP

1

\Sod.ium Flouride USP

!\FD&C Blue #1

active
a pH of

,,,.

--f

-
I

d

1 The C!itri,.cAcid is not considered an active ingredient, but
it provides a protonating agent for buffering action.
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SUNMARY OF DATA: In Vitro Antimicrobial Activity C31G S V

I Bacteria

ORGANISM NO. TEST

ACTINOBACILLUS:

ACTINOMYCETUM 1 MIC
COMETANS
ACTINOMYCES 1 MIC
VISCOSUS

BACTEROIDES 1 MIC
INTERMEDIUS

CAPNOCYTOPHAGA 1 MIC
SPUTOGENA

E=-F-F-
B. CEREUS 2 MCC

B. SUB’J!ILLIS 1 MCC

DIPTHEROIDS 1 MCC

E. COLI 4 HCC

E. COLI 3 MCC

HELIOBACTER 1 MIC
PYLORI

HERELLEA 1 MCC
VAGINICOLA

K. PNEUMONIA lx MCC

K. PNEUMONIA 2 MCC

K. OXYTOCA 1 MCC

MINA POLYNORPHA 1 MCC

TYPES LABORATORY PPM MIN

&—l—

+-l-+-l
-?

ANAER

5.5 -
ANEAR

-7 +
AGAR ANAER

-5 +
SP

4
-1 +

SP
-5 +

SP

-5 +

-5

7

+

8 ,,

8 “

15 “-

1

13 I 5

25- 15
2500

1300 1

I
I

12500 I

1 IANAER I

+2
-5

-5

7

7

-5 I I...-

4=
130 1

13 5

25 15

%--l-+
LEGmD FOLLOWSAS TABLE 9
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Table 5



BACTERIA CONTINUED

OR(3ANISM NO. TEST PH TYPES LABORATORYPPM MIN

PROVIDENSIA 1 MCC -5
STUARTI

I i I I
PROTEUS 1 MCIC i - 5
MIRAHILIS
P. MOR(3ANIE 2 MCC -5
P. VUIAIARIS 1 MCC -5
PSEUDOMONAS 1 MCC -5
AEROGINES

PS.AERUGINOSA 22 MCC -5

PS.AERUGINOSA 4 MCC -5
PARENTCELL PARENT

===+--bc-
CELL

PS.AERUGINOSA 5 MIC 5.5

SALNONEJLA 5 MIC “5
TYPHINURIUM
SERRATIA 1 MCC -5
MARCESENS

SHIGEIJA 1 MCC -5
SONNIE
STAPHYLOCOCCUS 5 MCC -5 +
AUREUS
STAPHYLOCOCCUS
AUREUS
STAPHYLOCOCCUS
AUREUS ; =i=-1-=

I 1 1 1

1

130 10

!1300 I 10

130 I 5

-+

,i-

130 5

i130<5

130 5

550 20HRS

AVE

13 1

13 24HRS

13 1

130 5

13 1

1.3- 1
13

25 1

>130 16

.,c
Table 6



BACTERIA CONTINUED

ORGANISM NO. TEST PE TYPES LABOR~WnRY PPM MIN----- --. _—-.

[STAPHYLOCOCCUS I 1 MCC -5 +
AUREUS ‘
STAPHYLOCOCCUS 2 MIC -7 +
AUREUS AGAR
STAPHYLOCOCCUS 1 MIC 7 +
AUREUS
STAPHYLOCOCCUS

I
1

I
MCC I -5 I +

EPIDEPYIDIS
IISTAPHYLOCOCCUS I 3 I MCC
EPIDERMIDIS I I
STREPTOCOCCUS 1 MIC
MUTANS I I
STREPTOCOCCUS 1 MIC
SANGUIS I 1
STREPTOCOCCUS 1 MIC

IISOBRINUS I I
STREPTOCOCCUS 2 MCC
IIDISGALAC!CAE I I
STREPTOCOCCUS

I
1 I MCC

UBERIS

+--l-+a=7 +

7 +

7 +

STREPTOCOCCUS 111 MCC 171+
0VRI(3
B. STREPTOCOCCUS 1 MCc -5 +
GROUP A

B.STREPTOCOCCUS
GROUP D 1 ~

“FF15 2~HRs

15 .2~HRs

25 1

25 1

25 1’

13 1-

13 1

Table 7



II YEASTSAND FUNGI

.
ORGANISM NO TEST PH TYPES LABORATORY PPM MIN-..--— ——..

——
CANDIDA 1 MCC -5 + 13 1
ALBICANS YEAST

CANDIDA 2 MIC 7 + 300 ~oDAYS

ALBICANS YEAST

CANDIDA 1 MIC 7 + 300 10DA=
TROPICALIS YEAST
CRYPTOCOCCUS 1 MIC -5 DERMATO- 13000 7DAYS
NEOFORMANS PHYTE
EPODEMOPHm@N 1 MIC -5 DERMATO– < 130 7DAYS
FLOCCOSUM PHYTE
TRYCOPHYTON 1 MIC -5 DERMATO- 130 ~DAYS

RUBRUM PHYTE
TRYCOPHY!CON 1 MIC -5 DERMATO- 130 i’~Ays
MENTAGROPHYTES PHYTE
TRYCOPHYTON 1 MIC 7 DERMATO- 600 10DAYS
MENTAGROPHYTES PHYTE
TRYCOPHY!ION 1 MIC 7 DERMATO- 600 10D*’S
INTERDIGITALE PHYTE
TRYC!OPEYTON 1 MIC 7 DERMATO- 600 10DA’S
GALLINAE PHYTE
MICROSPORUM 1 MIC 7 DERMATO- 600 lo~Ays
GYPSEUM PHYTE
MICROSPORUM 1 MIC 7 DERMATO- ‘- 600 10DAYS
AUDOUINII PHYTE
MICROSPORUN 1 MIC -5 DERMATO- 130 7D*Y5
GYPSEUM PHYTE
SACCHAROMYCES 1 MIC -5 YEAST 1300 #)AYS
CEREVISIAE
SACCHAROMYCES 1 MIC 7 YEAST 300 10D*YS
CEREVISIAE
ASPERGII&US 1 MIC 7 RE: 3000 5D*YS
FLAvus AFLATOXIN
ASPERGILLUS 1 MIC 7 PATHO- 600 5D*YS
7FUMIGATUS GENICSP

,

/.

‘i.
Table 8



Legend

The Organisms described are tabled by species in sections for
bacterium and fungi. The number of strains of a species tested is
under No. and the type of Test, minimum inhibitory concentra-
tion[MICl or minimum tidal concentration IMCC1, is in column 3.
In column 4, ~ refers to the pH of the broth or solvent in which
the organism is exposed to the agent. The next column Types have
descriptions of the organism abbreviated as [+] or [-] for gram
+ or gram -. Organisms are aerobic unless noted here as [anaer]
for anaerobic. [Sp] indicates a sporulating organism.

As most organisms tested are pathogenic and are antibiotic
resistent strains from clinical isolates, this is not noted. The
column ~ denotes parts per million of the agent and ~ in the
next column denotes the exposure time in minutes, of the organism
to the agent in the solvent or broth, before plating; unless
otherwise noted in superscript.

The full names of the Laboratories used in the above table are
listed below and the references containing the data follow in
the next column.

Abbreviation Institution Reference

UPenn Dent No. 53.

Boots No. 60.

Harm. U. No: 57.

Kemi No. 58.

U Hosp No. 61.
Boston U
Bioassay No. 31.
Systems

The complete protocol used for determination of the MCC in the
data from Hahnemann University is reported in Reference No. 57.
This protocol defines the basic relationship between the effect
of the agent on the organism, eliminating environmental artifacts
such as pH or nutrients in broths or agar and permi.tts assay of
efficacy based on defined exposure times. Efficacy, is later
studied in vivo or using protocols to mimic in vivo use relating
to specific formulations of the agent for various applications.

Table 9
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III: ANIMAL SAFETY DATA

A: INDIVIDUAL ACTIVE COMPONENTS

1: Controlled Studies

2: Partially Controlled or
Uncontrolled Studies

B: COMBINATIONS OF THE INDIVIDUAL
ACTIVE COMPONENTS

1: Controlled Studies

2: Partially Controlled or
Uncontrolled Studies

C: FINISHED DRUG PRODUCT

1: Controlled Studies

2: Partially Controlled or
Uncontrolled Studies
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SECTION III: Animal Safetv Studies.

DISCUSSIONS OF ANIMAL SAFETY DATA

The data presented in the Tables of Animal Safety indicate the
lowering of toxicity by formulation of components into C31G with
the following order of toxicity:

C31G < alkyl betaine < alkyl amine oxide < T-Alkyl amine <
alkyltrimethyl ammonium salts < benzalkonium chlorides.

Acute oral toxicity varies from 2.2 g/kg for C31G to -1.0 g/kg
for components and as low as 200 m/kg for quaternary ammonium
salts. The I.P. LD50 for C31G is at 280 mg/kg whereas Quaternary
germicides are as low as 36 mg/kg (i.e. 8 times more toxic than
C31G) .

Of importance in the tables are the chronic toxicity data from
Reference numbers[#] Q, ~ and ~ and related metabolic studies
in #s 5, ~, and u which w~th ~ will be treated in Section VI by
further d~scussions related to the long term safety of C31G and
TheraSol Liquid Dentifrices.

The structural relationships between the Alkyltrimethyl ammonium
salts and the alkyldimethyl glycines are shown in the #11
abstract and the further interrelationships appear in #s & ~,
13, 14, ~, and &

We have included references on eye irritation that cover a wide
range of results and presented some difficulties in early
studies. The problem was illustrated in early data shown in # ~
where study of an aberrant batch of C31G indicated that either an
excess of free amine and/or amine oxide increased dermal
toxicity. As potential licensees felt constrained to formulate
products with components from their usual suppliers C31G studies

‘ were at times conducted with non-standard formulations of C31G.
Mucosal and dermal toxicity is most sensitive to an excess of
free tertiary amines.

The data in # ~ and ~ compared to some early data illustrates
this problem and solution. Of interest regarding mucosal
toxicity is the two #s ~ and 24 which rate the same batch of
C31G as a mild transient irrl~ant in dogs and a severe eye
irritant in rabbits. This may be related to an idiosyncratic
hypersensitivity of rabbit platelets to amines.

# u reports on the absence of a mutagenic response in the Ames
protocol using type II C31G which contains components of varied
alkyl chain lengths.

~o papers related both to efficacy and to safety are discussed
in # ~ on wound healing, and ~ on anti-inflammatory activity.



The relation of wc)und healing to periodontal disease was of
interest to Dr Paul Keyes as it coincided with his view of
periodontal disease as an infected wound.

The quaternary germicides such as chlorhexidine, CTAB, BAC etc.
delay wound healing as these compounds precipitate serum proteins
which seal capillaries resulting in inhibition of wound healing
by blockina blood circulation to the edqe of the wound. The
elfects on
paper.

Inhibition
advantage
inflamtory

blood by various surfactants ar~ demonstrated in this

of inflammation by a germicidal agent is a unique
in safety as well as efficacy. Reference to anti-
effects are shown in # &

1
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( IV: HUMAN SAFETY DATA

A: INDIVIDUAL ACTIVE COMPONENTS.

1: Controlled Studies.
2: Partially Ccmtrolled or Uncontrolled Studies.
3: Documented Case Reports.
4: Pertinent Marketing Experiences that may In-

fluence a Determination as to the Safety of
Each Individual Active Component.

5: Pertinent Medical & Scientific Literature.

B: COMBINATIONS OF THE INDIVIDUAL ACTIVE COMPONENTS.

1: Controlled Studies.
2: Partially Ccmtrolled or Uncontrolled Studies.
3: Documented Case Reports.

‘4: Pertinent Marketing Experiences that may In-
fluence a Determination as to the Safety of
Combinations of the Individual Active Components.

5: Pertinent Medical & Scientific Literature.

C: FINISHED DRUG PRODUCT.

1:
2:
3:
4:

5:

Controlled Studies.
Partially Controlled or Uncontrolled Studies.
Documented Case Reports.
Pertinent Marketing Experiences that may In-
fluence a Determinationas to the Safety of
the Finished Drug Product.
Pertinent Medical & Scientific Literature.
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SECTION lV ; HUMAN SAFETY DATA.
DISCUSSION

The initial report in this discussion presents the statistics
available on the manufacture and distribution of the two active
ingredients of C31G. 210 million pounds per year of the amine
oxides are used as foam boosters and cleansing agents in
surfactant formulation closely related to human contact. The
largest amount is used in residential hand dishwashing
compounds, and secondary uses in laundry products, hair shampoos,
and drugs, such as Hibiscrubm, a 4% chlorhexidine germicidal hand
scrub which contains 2% lauramine oxide and non-ionic
surfactants. The use in hand dishwashing compounds with the
propensity for oral intake of soap residues and dermal contact in
hot water at significant concentration probably gives rise to the
greatest risk of systemic absorption. It is likely that this
potential exposure led to the extensive studies by Proctor &
Gamble’s laboratories reported in Section III above.

The alkyl betaines are widely used in body cleansers and shampoos
making use of their unique properties as detoxifying agents when
added to the anionic fatty acid soaps and surfactants. This
detoxifying effect is shown on both mucosal and dermal toxicity,
#~ trade literature etc. # ~ where C31G is studied as a
replacement for the health care personnel hand wash which was
formulated with an alkyl betaine and fatty acid soap and
considered at that time the mildest soap in Sweden.

A major factor in judging the safety of these compounds is the
biodegradability as this effects behavior of products in sewage
and waste disposal. This is a most important factor in human
health related to environmental conditions. .

of related importance is tLe stability of the compounds after
formulation into the drug product. These factors are noted in the
MSDS reports in # Z,and ~, X, and ~.

The remaining reports involving human safety data cover the
clinical studies which vary from the short exposures of the range
finding studies at the University of Pennsylvania to the 6 week
study at ,the University of Maryland and to the 6 month study
reported from Moscow. These data are supplemented by the
continued experiences shown in the TheraSol usage reports which
clearly indicate that acute and chronic toxicity is absent and
C31G presents a less toxic alternative to the quaternary ammonium
salts.

The experiences of use of C31G in personal care products at
concentrations more than 15 times that of TheraSol over the past
decade lends more confidence to use of C31G in the liquid
dentifrice. This discussion is continued in Section VI.
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362: Abstract: Clinical Studies on a C31C3Containing Mouthrinse.
Journal of Dental Research, vol. 66, lg87. Corner, A, M.
et d.

C31Cl(Type 1) mouthrinse was used in a clinical study in a range
of 0.00%, 0.05%, 0.1%, 0.2%, and 0.5% on 12 adult subjects at 3-
day intervals. Although primarily a range finding study the
subjects were monitored for adverse effects. After supplying a
stimulated saliva sample for baseline, participants then rinsed
with C31G rnouthrinse at one of the above concentrations.
Subjects then provided saliva samples at 10 minutes, 1, 3, and
6 hours post-rinsing. Each sample was examined for total
bacterial colony counts, for proportion of selected species, and
for inhibition of glycolysis. The participants were monitored
for adverse effects during and after the study.

In conclusion, 0.2% C31G was the lowest effective concentration
of mouthrinse causing a significant reduction in the number of
oral microbes, and a significant inhibp~;it;; salivary
glycolysis. NO adverse effects

.
were

concentration studied. [ t&e complete report appear~tun%
Reference 77: in s V ]

822: C31(3Progress Report: Clinical Studies.,
Mal~ud, D. , Dental Institute, University of Penn,, Phil. PA,
Nov. 1987 Unpublished Data.

This is a continuation of data relate to the clinical range
study reported below ( J. Clinical Dentistry)

772: Clinical Study of a C31C3Containing Mouthrinse: Effect on
Salivary Microorganisms. Journal of Clinical Dentistry, ~, pp.
34-30● Corner, A. M. et al.

Twelve subjects were exposed at two day intervls to four
different concentrations of C31G up to 0.5% concentrations.
No adverse effects were shown in any subject during or after the
study. [See s V. Efficacy, for complete Abstract]

-.



77Z; Panel Studies an the Comparison of Peridex@ to a C31G Mouth
Rinse. Unpublished data, E.B.Michaels, 1989.

Using a panel of 60 subjects previous scored for plaque and stain
production,of four groups. one group, n = 15 were exposed to C31G
111 formulated mouth rinse, and two groups exposed to positive
controls, commercial mouthrinses and one to a water mouthrinse.
The subjects used the mouthrinses as the sole method of oral
hygiene for seven days after prophylaxis on day one. Scoring was
by erythrosin staining.

No subjects showed adverse effects. The full abstract also
appears under Section V., Efficacy.

—.
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502: U.S. PATENT No. 4,839,158 (1989) E.B.Michaels Process and
Composition for Oral Hygiene.

Covering C31G compositions with alkyl betaines and alkyl amine
oxides for use in dentifrices, mouth rinse and irrigation
formulations, to control plaque, gingivitis, and bacterial
adhesion to dentition.

Some 60 volunteer subjects were treated under the supervision of
dentists with various formulations of C31G for studies of use in
mouthwash, toothpaste and irrigation for control of oral
pathology. During these studies no significant deleterious
effects were reported.

,..
‘,,..,..,:



V: EFFICACY DATA

A: INDIVIDUAL ACTIVE COMPONENTS.

1:
2:
3:
4:

5:

Controlled Studies.
Partially Controlled or Uncontrolled Studies.
Documented-Case Reports.
Pertinent Marketing Experiences that may In–
fluence a Determination on the Efficacy of
Each Individual Active Component.
Pertinent Medical & Scientific Literature.

B: COMBINATIONS OF THE INDIVIDUAL ACTIVE COMPONENTS.

1:
, 2:

3:
4:

5:

Controlled Studies.
Partially Controlled or Uncontrolled Studies.
Documented Case Reports.
Pertinent Marketing Experiences that may In–
fluence a Determination on the Efficacy of
Combinations of the Individual Active Com–
ponents.
Pertinent Medical & Scientific Literature.

C: FINISHED DRUG PRODUCT.

1: Controlled Studies.
2: Partially Controlled or Uncontrolled Studies.
3: Documented Case Reports.
4: Pertinent Marketing Experiences that may In-

fluence a Determination on the Efficacy of
the Finished Drug Product.

5: Pertinent Medical & Scientific Literature.
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SECTION V. EFFICACY DATA
DISCUSSION ,,

The data collected on the individual components of C31G confirm
the synergistic effects of the combination of components as to
efficacy. This synergism has also shown by these components in
the decrease of dermal and mucosal toxicity provided in the
safety data above. Studies of eukaryotic mammalian cell toxicity
in reference # ~ show that cell lysis occurs at lower concen-
trations by either component than by the C31G. This further
illustrates such synergism.

The data in the Introductory Tables 6-9 on in vitro antimicrobial
activity and the data in Table of # 53, illustrate the wide range
of drug resistant organisms which are sensitive to C31G at low
levels of exposure.

The #~ is a study of the germicide C13 alkyldimethyla.mine oxide
showing an E.Coli strain becomes resistant when expased to sub-
inhi’bitory concentrations. To date we have not experienced such
drug resistance to C31G using both standard cultures or drug
resistant strains of Ps. aeruginosa or other organisms. .

A characteristic of C31G further manifested is the equivalence in
concentrations found between the MIC and the MCC when studied
under like conditions. This decreases the probabilityof survival
of resistant strains.

The limitations of the antimicrobial activity of betaines are
shown in # ~ and of other individual componentsin #W and #~.

The highest sensitivity of gram negative organisms occur in the
pH range of about 5.0. Such limitations are hardly unique as all
agents have variable activity as a function of pH as well as
other conditions. The quaternary germicide, CTAB [# 5], shows an
optimum activity toward organisms at the pH of 8 and sharply
decreases below the pH of 7. Even aqueous chlorine solutions has
orders of magnitude higher efficacy at pH 7 than st higher pH.
The effect of pH is of singular importance when studying new
compounds in vitro as well under actual use conditions.

C31G is used generally in infection control and therapy between
0.2-0.5 % in a final application concentration. Here the volume
applied has adequate buffering to control gram negative as well
as gram positive organisms with no apparent overgrowth of
resistant species. This has been shown in the long period of use
in both personal care and oral hygiene products.

In # = which describes the studies related to the development of
C31G bovine teat dips for the control of mastitis, a protocol was
used which allowed precise study of exposure time for determining
the optimum formations of C31G for this application.



s V. Discussion, continued.

After inoculation of the sterile teat with the pathogen and
exposure to C31G the treated teat was rinsed with a neutralizing
solution [Letheen Broth] and the aliquot plated for determination
of surviving CFU/ml. In preliminary studies a 3% solution of C31G
used at exposure times of 10 to 120 seconds showed no variation of
efficacy with time. One minute exposures were used throughout the
study .

The references in this Section trace the controlled studies of
C31G relevant to oral hygiene,beginning with KemaNobel in Sweden
and through the developments in the investigations at the
University of Pennsylvania, School of Dental Medicine. . Much of
this work is summarized in # w.

However a significant finding related to the control of plaque
deposition and staining is reported separately in #& Here the
inhibition of bacterial adhesion was revealed as a concentration
dependent, specific inhibition of binding of the bacteria to
hydroxy apatite, only in the presence of saliva. This may be
related to the successful control of staining by C31G in TheraSol
Liquid Dentifrice, used without polishing agents.

Clinical studies reported include four references; # n’a range
finding study with comparison to Listerinem, #m a study with
Peridex@ and one other commercial mouthrinse re plaque and stain
control, # ~ a six week study related to plaque and stain control
with Listerlne as a positive control and # M a six month t-reatment
clinical, studying the effect of TheraSol as a Liquid Dentifrice in
treatment of gingivitis, of Type I and of Type II advanced
periodontal disease. All of the above clinical trials manifested
positive results.

(.:<,
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s V: A. Individual Active Components

(

51: Immunochemical changes in the Outer Membrane E. Coli Cells
Adapted to Amine Oxides, Ceskoslov. FARM. ~ 1992,(9-
10),299-302: Bukovsky,M. , et. al.[ Czech with Eng. Mstract.

he antimicrobial active methyldodecyldimethylamine oxide, and 1-
dodecylpiperidin oxide were used to obtain resistant strains of
E. Coli by stepwise cultivation in sub-inhibitory concentrations.

Resistant strains were obtained and were obtained with changes
in the chemical composition of the outer membranes and also by
different antigenic reactions. The resistance by these strains
to these ‘lactivellcompounds is defined by immunodiffusion and
immunoelectrophoretic means is by different antigenic reactions
related to limitation of sites of action on the outer
cytoplasmic membrane.

522: C31G, a New Agent for Oral Use.I. Antiglycolic Tests.,
Abstract, J. Dental Research (1986),=, 948. A.M. Corner, et
al., Abstract. [This data re. individual components is
included below in ref# 53.

53: C31G, a New Agent for Oral Use with Potent Antimicrobial and
Anti-adherence Properties: Antimicro. Agents Chemother.,12,
350-3, (1988), Corner,A-M, et al. School of Dental Medicine,
Un. Penn.

A study of glycolysis is presented here using a protocol to show
the drop of pH of salivary sediment due to glucose metabolism by
salivary bacteria, when inhibited by the presence of C31G or its
components, alkyl dimethylbetaine [ADB] or alkyldimethyla.mine
oxide [ADMAO]. The following data is presented as percent
inhibition of glycolysis comparing water to concentrations of
0.5% of C31G or its components. The data is presented as the
percent decrease of the drop in pH of water alone to the pH in
the presence of the agents. This is reported in the Table below.

Percent Inhibition of Glvcolvsis

AGENT 2hrs3hrs 4hrs5hrs 6hr7h.rs

C31G 100 87 75 35 50 33

ADB 80 33 23 11 22 23

AZMAO 80 33 23 11 17 10v 1 1 1 I 1 I 1]
Note the increase - ‘-
ingredients over the

{\.

or ettlcacy In the combination of active
individual components of C31G. See also 5’B 53:

~



55: U.S. Patent No. 4,107,328 (1978) E.B.Michaels.
Antimicrobial Compositions and Methods for Utilizing the Same
Employing Mixtures of Amine!s

Covering C31G compositions using alkyl betaines and alkyl amine
oxides which are antimicrobial agents for topical use as deodorants
and improving wound healing. In Examples numbered 15 and 16 data is
reported on the Minimum Cidal Concentration[MCC] of C31G
formulations comprising a pH controlled alkyl betaine [ADMB ] with
alkyldixuethylamine oxide[ADMAO] and compared to the MCC of their
components separately. The data in pg/ml is shown in the Table
below.

—



Redacted

pages of trade

secret and/or

confidential

commercial

information



61: In Vitro Inhibition of Helicobacter Pylori by Surface Active
Compounds, Gastroenterology, 1991,JJQ, AGA Ab8t.r. A40 ,
Cave,T.R. et.al. Un. Hosp. Boston Un. Med. Center.

H. pylori a anaerobe closely associated with peptic ulcers was
grown at 37°in a micro-aerobic environment. The MIC of this
organism was investigated with three major groups of bile salts,
and three synthetic compounds for their inhibition of growth of
H. pylori, using blood agar plates. The MIC were investigated
over the range of 1-100 mmols/liter.

The agents studied were chenodeoxycholate [CXX], deoxycho-
late[DC], taurocholate[TC],ursodeoxycholate[UC], CHAPS a non-
denaturing surfactant, C31G an amphoteric surfactant, and
glutaraldehyde. The MIC in mmols/1 follow;

GlutaraJdehyde had an MIC of 50 mmols/L, 50 x that of C31G,
indicating a possible reason for occasional transmission of ii.
:Yl::tme~y endoscopy. The use of C31G at 10 mmols/1 as mouthwash

●

5S2: U.S. Patent No. 4~107,328 (1978) E.B.Micha81s.
Antimicrobial Compositions and Methods for Utilizing the Same
Employing Mixtures of Amines

Covering C31G compositions using alkyl betaines and alkyl amine
oxides which are antimicrobial agents for topical use as
deodorants and improving wound healing.

4!4



502: U.S. PATENT No. 4,839,158 (1989) E.B.Michaels
Process and Composition for Oral Hygiene.

Covering C31G compositions with alkyl betaines and alkyl amine
oxides for use in dentifri~es, mouth rinse and irrigation
formulations, to control plaque, gingivitis, and bacterial
adhesion to dentition.

The patents are introduced as partially controlled studies with
data relevant to efficacy in oral hygiene and topical use in
human subjects in significant numbers. This data gave evidence
of the safety of the use of the combination of the ingredients
without adverse effects.

62: Antiviral Activity of C31G Presentation at the VII
International Conference on Aids, 1991, Florence ,Italy;
Corner, A-M, Malamud D; Biosyn Inc. Phil., PA.

HIV lllb or HSV-I. were incubated
[Type I] for 2 to 45 minutes
dilutions were applied to either’
cells. HIV tiers were estimated
formation or by p24 Elisa. The HIV
36 hours post infection.

with graded levels of C31G
and then serial two fold

CEM cells or monkey kidney
by inhibition of syncytia
titers (PFU) were calculated

Toxicity to mammalian cells of C31G was studied on CEM, and SUP
T-1 cells as well and antimicrobial activity was determined for
a group of pathogenic organisms related to sexually transmitted
disease. Comparisons were made with Nonoxynol 9 [N-9].

Results: Exposure of HIV to C31G for 2 to 5 minutes resulted in
a greater than 3 log reduction in viral titer an concentrations
of 0.025 % [250 ppm]. C31G at 0.03 % or higher resulted in a 7-8
log reduction of HSV titers.

C31G showed significantly less toxicity to mammalian cells than
N-9. with exposure of SUPL-1 cells in 10 days exposure at 10 ppm
to N-9 or C31G cell growth was 100% greater in the presence of
C31G than N-9. The results were duplicated in a 5 day study with
CEM cells.

The comparative MIC of the agents are shown below;

N.WNORRHEAT.PALLDIUMS.SANGUIS E.COLI S.AUREUS C.ALBICANS

N-9 30 ppm 150 ppm 2000 ppm BIOM ppm >1OM ppm >lOMppm

C31G 15 ppm 80 ppm 15 ppm 80 ppm 20 ppm 40 ppm

In all cases the MCC of C31G was identical to the MIC.

Q)
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65: A Burned Mouse Model to Evaluate Anti-PseudomonasActivity of
Topical Agents, J. Antimicro. Chemother., s, 133-140, (19~2),
Stieritz,D.D., et al.

C31G at 2.6% actives as a liquid or gel was compared with
various liquid or cream anti-infective agents used clinically as
topical anti-infective agents on burned wounds. The liquids
were used as a spray, and the creams or gels spread on infected
burn wounds with a spatula. Studies were performed on CF-1
female mice burned over 10% of the body and inoculated with a
pathogenic strain of Ps. aeruginosa.

m
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Statistical studies include relating the log concentra-
tion (in) of the infecting inoculum to mortality (M) and to the
meao time of death (MTD) showed good correlation; in In of the
concentration to M the correlation coefficient (r] was 0.877, p
c 0,00001 and with MTD r was 0.714, p <0.001.

Of the sprays which includedbenzalkoniumchloride, Iodophor and
silver nitrate at clinicai concentrations only C3JG spray
reduced mortality from the control level.

In the creams Gentamicin Ointment and Iodophor Cream showed no
significant efficacy from the control while the other creams or
gels, Gentamicin, Benzoyl Peroxide, C31G, tiafenideacetate, and
Silver sulfanilamide showed significant-decreaseof
p < 0.001.

Comparison of anti-Pseudomonas activity between
mortality data and in vitro agar diffusion data
correlation.

mortality,

in vivo
showed no

66: Evaluation of a Surfactant Mixture C31G as a Teat Dip by a
MqM.fied Excised Teat Model; J. Dairy Science,~,421 (1983),
*in,M.M., et al.

C31G at three concentrations, using an accepted in vitro model
was cromparedto both positive and negative controls for antimi-
crobial activity against two Gram positive and a gram negative
organism, S. aureus, S. fecalis and E. coli. The positive
contrOl was a 1% iodophor. The results follow, reporting the log
reduction from the control;

JQdo~h- C31G

1% 3% 3.5% o*75q

staph. aureus 3.26 3.53 1.92 1.79
Strep. fecalis 2.16 2.89 1.74 1.54
E. Coli 2.83 3.16 1.70 1.59

ZL
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73: Inhibitionof Actinonyces and Streptococci Salivary Sediment
by mouthrinses., Dolan, M.M., et al.,AbstractrJournal of
Dental Research, (1986). Presentation Int. Assoc. Dent.
Research, Netherlands.

The protocol consisted of preparation of a concentrated, 3/1
sali-rarysediment., Mouthrinses were diluted 1/1 with the saliva
sediment for periods of time of 30 seconds to 5 minutes. then
cultured on selective media; Mitis Salivarius agar (Difco) and
Actinomyces selective media (Man. Clin. Micro. 469, 1985).
After 24 hours growth was rated absent, limited or full.

*

i,



Growth of species was absent or limited after the limited time
of exposure to C31G or chlorhexidine mouth rinses. Harketed
mouthrinses such as Scope and Listerine decreased growth of both
species, but Viadent was effective only against Actinomyces
after extended e~posure. Flucriguard and water controls were
inactive.

362: Abstract: Clinical Studies on a C31G Containing Mouthrinse.
Journal of Dental Research, vol. 66, 1987. Corner, A. M. et
al.See 77.: below.

74: Binding Studies on the Antimicrobial Surfactant C31G.J. of
Dental Research =, 407 (1986) A.M.Corner, et al.,

A possible mechanism of action of the agent C31G was studied by
measuring the binding of 14C labeled C31G to oral organisms and
to some organic and inorganic materials.
Bound and free label sampling was separated by filtration. 20-
hour cultures of Streptococcus, Actinomyces, Actinobacillus and
Candida, washed and re-suspended in buffer were incubated in
labeled C31G for five minutes. Binding curves plotted for total
and bound C31G gave the % bound for each organism. Binding
plateaued at 4.5 pmols C31G and at this concentration ranged
from 0.501s to 1.5 pmols bound / 107 cells.

The % binding was correlated to the minimum inhibitory
concentration of the organisms tested. Significantly lower
binding was shown for other materials tested; dentine, hydroxy-
apatite, glass beads and ground teeth.

522: C31G, a New Agent for Oral Use.I. Antiglycolic Tests.,
Abstract,J. Dental Research (1986),=, 948. A.M. Corner, et
al.

The efficacy of C31G, its components (cocamine oxide and
cocobetaine), a positive control (chlorhexidine digluconate) and
two commercially available mouthwashes were compared using an
accepted plaque model for anti-glycolic activity. The protocol
uses agar tipped glass slides coated with 3 X concentrated
salivary sediment. Glycolytic activity is expressed as change
of pH after exposure to the positive control or water, a
negative control, and subsequent incubation.

i,

—

0.5% C31G or 0.5% chlorhexidine maintained pH over a seven hour
period. C31G maintained this ability to inhibit glycolysis when
formulated into mouthwash, where the vehicle or water alone
should drops in pH below 5 within 3 hours. The mixture of C31G
------- .+. .---- -----——i—A.!——7*——. —-------=----*-.
After 24 hours growth was rated absent, limited or ~~1’1.

A>ua) .
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75: C31G, a New Agent for Oral USeS. 11.- ~ti-b~cterial
Activity, Malamud,D., et al., Abstract, J. Dental Research,
& 949 (1986).

The purpose of this study was to evaluate prevention of plaque
adherence using Strep. mutans and inhibition of bacterial growth
by agar diffusion studies using a representative group of oral
pathogens.

The anti-plaque studies used nichrome wire mesh dipped in test
compounds for 10 seconds and then incubated at 37°C in 5%
sucrose T.rypticaseSoy 13roth. Mean weight of accumulated plaque
was then assessed.

Agar diffusion studies were undertaken on Streptococcussanguls,
Actinomyces viscous, Bacteroides intermedius, Capnocytophaga
sputigena and Actinobacillusactinomycetemcomitans by measuring
zones of inhibition.

C3~G was as effective as chlorhexidine at all concentrations
tested in both ,assays, in preventing plaque adherence and
inhibiting growth, and both were significantly better than
Flour.iguardand Listerine in the two assays.

772: Clinical Study of a C31G containing Mouthrinsu: Effect on
Salivary Microorganisms. Journal of Clinical Dentistry, ~, pp.
34-38 ● Corner, A. M. et al.

C31G (Type 1) mouthrinse was used in a clinical study in a range
of 0.00%, 0.05%, 0.1%, 0.2%, and 0.5% on 12 adult subjects at 3-
day intervals. AT each visit they were given one of the
increasing concentrations of C31G, a placebo (the ‘vehicle), or
Listerine@, Listerine was administered on the first visit and
increasing concentrations of the C31G mouthrinse, starting with
the placebo.

Saliva was collected at various times, 10 minutes, 1,2,3 and 6
hour~ after rinsing and assayed for presence of selected sPecies
of salivary bacteria and for inhibition of glycolysis

Two day intervals were maintained
primarily a range finding study the
adverse effects.

between visits. Although
subjects were monitored for

~



Results are reported with significant values of pCO.05 as
follows:

A significant reduction of salivary bacteria, -80%, when
compared to the placebo, was shown by all concentrations of C31G
from 0.1 to 0.5 and by Listerine one hour after rinsing. A
significant improvement is shown by the C31G mouthrinse over
Listerine at 2 and 3 hours after rinsing. The C31G mouthrinse
showed a significant inhibition of glycolysis for up to 6 hours
after rinsing, with no inhibition shown by either Listerine or
the placebo.

There was no visible staining of teeth or tissues by C31G
mouthrinse in these studies, no oral mucosa irritation, and no
loss of taste sensation, concluding that C31G-containing
mouthrinses may be a valuable aid in oral hygiene.

532’:C31G, a New Agent for Oral Use with Potent Antimicrobial and
Anti-adherenceProperties:Antimicro. Agents Chemother.,12,
350-3, (1988),Corner,A-M,et al. School of Dental Medicine,
Un. Penn.

C31G was evaluated for properties related to use in oral
hygiene, including a review of safety and efficacy data from the
literature. The efficacy studies used standard methods for
assay of antimicrobial activities by minimum inhibitory
concentration (MIC), the pH dependence of the MIC, inhibition of
glycolysis by a salivary sediment method where glycolysis is
measured by decrease in pH, and inhibition of Streptococcus
strains to wire mesh.

MIC studies conducted at pHs of 5.5 and 7.3 indicated that
among the 16 organisms tested gram positive organisms and yeasts
were least sensitive to pH and gram negative organisms lost
sensitivity above pH 5.5. as shown below.

TABLE 1. HICS of C31G

Oraanism and Strain

[...
...

MIC in DDUl

pH 7.3 PH 5.5



f
Actinomyces viscosus T4
Lactobacilli casei 27216
Staph. aureus
Strep. mutans KPSK2
Strep. sanguis M5
Strep. sobrinus
Actinbac. acetinomyce temcomitans
Bacteriodes intermedius
Capnocytophagasputigena
E. coli C600
Ps . aeruginosa

PsAlb
PsA5C
P3177
P3179
P3180

Ps . cepacia PsA6d
Ps. Sp. PsA2=
Candj.da albicans

8.0
4.0

20.0
15.0
15.0
15.0
20.0
8.0

30.0
2000.

1000.
>.2000.
>2000.
>.2000●
>2000.

60.0
100.0
40.0

8.0
NTa

20.0
15.0
15.0
12.0
NT
NT
15.0
80.0

120.
1000.
120.
500.

1000.
30.0
50.0
40.0

Notes;
a Not tested
b Resistant to carbenicilin, cefotaxime, and trimethoprim-

sulphamethoxazole.
c Resistant to ampicillin, cefazolin, cefataxime, chlor-
amphenicol,and trimethaprim-sulphamethoxazole.
d Resistant to ampicillin, carbenicillin, ticarcillin,
cefazolin, cefuroxime, cefatox’ime, gentamicin, tobramycin,
amikacin, netilmicin, and trimethoprin-sulphamethoxazole.
e Resistant to ampicillin, carbenicillin, ticarcillin,
cefazolin, cefuroxime, cefotaxime, chloramphenicol, and
trimethoprim-sulphamethoxazole.

Included in these JIICstudies was a study which determined
the MIC of E. Coli and two gram-positive organisms A. viscosus
and Candida albicans,at four pH levels; 4.5, 5.5, 6.5 and 7.0.
The maximum activity determined occured at the pH of 5.5 and
dropped to 20% of the maximum at 4.5 and to O % between 6.5 and
7.0. The gram-positive organisms maintained 100% activity
throughout the pH range studied.

A. viscosus and C. albicans were equally susceptible at pHs
including 4.5-7.3. The optimum pH for E. coli sensitivity was
5.5.

This is illustrated in the followincy ara~h.

—



-4:5 5.0 5.5 6,() 6.5 7.0
ptiOFMEDIUM

Legend: Effect of pH on the MCC; E. Coli (o),
A.viscosus(A), and C. albicans (0) were grown in
the presence of concentrations of C31G ranging
from 0.0001 to 0.05% at the indicated pHs. Results
are expressed as percentages of maximum activity.

In this same range the authors studied the binding of radio-
active C31G to E.Coli ( J. Dental Res.1986,65 Abstract No.407;
Reference;n: ). Here the maximum binding was found to be
identical to the maximum activity and the binding followed the
identical curve. This is presumed to be related to the mode of
action of C31G as the optimum pH was 5.5. The graph is shown
with the abstract in Reference 79:.

Both C31G and chlorhexidine inhibited glycolysis with no drop in
pH for 7 hours after exposure to solutions at 0.5%, with the
negative control{ water, showing a pH decrease of 3.0 units in
this time. 0.05% C31G shows no significant pH drop for up to 5
hours. A comparison with the commercial mouthrinses, Viadent,
Flouriguard and Listerine showed that chlorhexidine and C31G
were the most effective in inhibiting glycolysis, as indicated
in the graph of figures 4. and figure 6.

It is also shown here that at 0.05%. C31G, had much greater
inhibition of glycolysis than its components, the alkyl betaine
or the alkyl amine oxide tested alone. C31G and chlorhexidine
were equally effective in inhibiting bacterial adherence. At
low concentrations of C31G where growth was still observed in
the tubes no adherence was observed on the wire indicating a
true anti-adherence effect and not bar= wires due to the
bactericidal effect.



The diverse properties of C3~G suggest that it has applications
as an agent to control microbial colonization in potential human
and animal infection sites.

—

..

.-.

79: Inhibition of Bacterial Adhesion., Malamud,D.,et al.
Presentation at the Meeting American Assoc. for Dental
Research, March 1986. (This was part of this presentation
and in the manuscript but omitted from the published paper
[~ above] to conserve space. )

These studies of bacterial adherence used a model system with
hydroxyapatite beads (lIA) and radioactive S. sanguis. To
distinguish between specific and non-specific binding assays
were carried on with XA and saliva treated HA (WA) in the
presence or absence of C31G.

C31G has a very significant effect in inhibiting specific
binding of S. sangui8 to SEA, reducing binding from 6% in the
absence of C31G to 0.5% in the presence of 5$ C31G~ In the
absence of saliva the effect of C31G on non-specific binding iB
minimal. The effect of C31G on bacterial adherence shows a dose
response effect over the concentration range of 0.5-5 %.



Redacted

pages of trade

secret and/or

confidential

commercial

information



82: Evaluation of the Interracial Properties of a New Potent
Antimicrobial Surfactant C31G; Boll. Chim. Pharmaceutics,
1991, ~, 234-238,Unlll,N.et. al

The surface activity of C31G a mixture of alkyl betaines and
alkyl amine oxides were evaluated to determine the relationship
between its antimicrobial effectiveness and its physical
properties. Determined were; surface tension measurements at a
range of temperatures, critical micelle concentrations [CMC],
and the interracial and thermodynamic parameters of C31G
calculated from the surface tension data.

Results:Interfacial tension at the air water interface is
reported as a function of log molar concentration at the
temperatures of 10, 20 ,25, 30, 40 50 and 60 degrees C..
The C~C and thersnodynamdcdata were determined from this surface
tendon data. The CMC for C31G reaches a minimum at -45°C and
is reported in the range of 0.5 mmols/L, below that of benzalko-
nium chloride.
The surface tension at 0.005% is also reported as 25% lower than
this ionic quaternary germicide. The free energy of C31G is also
reported.
These physical properties are correlated to the minimum tidal
concentrations of the germicides.

83: Primary Biodegradation of Amine Oxides and Quarternary
Ammnium Amphiphiles; Folia Microblol.~, (1),43-8; 3993
(Eng.) Cupkova,V., et.al..

(..
5.3



The four compound in this study presents the biodegradation of
compounds classified as Ilsoftllantimicrobial but with an amide
group more resistant to hydrolytic processes. Previous studies
gad shown that the alkyl amine oxides were readily biodegradable

● The last paper by Cupkov~ et.al., in these references,
indicates that the alkyl amine oxides are more readily
biodegradable than quaternary ammonium salt germicides. This
study was undertaken to determine if the amide linkage in the
amido amine oxide affects this relationship.

TWO compound types, amine oxides[B and C] and quaternary
gerrnicides[Aand D], based upon amido derivatives of lauric acid
were studied using a potentiometric titration with sodium
diphenylborate as titrant and ion selective electrodes for
primary degradation, as well as chemical oxygen demand [COD],
for total degradation.

In Compounds under study for structure-primary degradation
relationship the ester linkage was shown as the linkage most
readily subject to hydrolysis, during primary degradation. One
compound [D] a bisdodecyldilnethyl-3- ntethylaza-1,5-pentane
dia~onium bromide was totally hydrolyzed within twenty minutes
of exposure. Primary degradation of the other amide compounds
was slower. However compound Dwas not completely biodegrada.ble
and 2s not considered biocompatible.

It is concluded
germicides the
antimicrobial at
biodegradability

—

that although Quats are more effective
amine oxides are more convenient as
higher concentrationsbecause of their better

—..
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The lauramine oxide at 30 ppm was completely degraded within 144
hrs.

84: Amine Oxides, American Perfumer and Cosmetics,84,37-
39,(1969, Marsh,B.E.

A review article covering the broad range of properties of
aliphatic amine oxides related to use in cosmetics, VXKV
structure related to dermal substantivity, physical and
colloidal chemistry, surface activity, synthesis, specifications
of commercial products and formulation of personal care
products. At this time amine oxides were produced at 25-50%
concentrations, often with isopropanol added to the aqueous
solution to provide a convenient low viscosity liquid for
dispensing in formulation of products.

Data on stability indicate a limit at 75°C for acceptable
stability with appreciable decomposition at 100”C to the
tertiary amine. The non-ionic state persists to a pH of 6.5,
with cationic properties becoming evident at lower pH.

Toxicity of the concentrated product is reported at 2-6 gms per
kilo for LD50s, and but mildly irritating to the skin and eyes
z% active, while being non-irritating at 1%.

85: Thermal Decompositionof DimethyllauramineOxide, JAOCS, Q,
329-331,(1964); Shulman, G.P. and Link W.E..

The principal reaction of the decomposition of the lauramine
oxide is deoxygenation to the tertiary amine, with some
formation of l-dodecene. Here the rates of decomposition of the
amine oxide is determined between 80 - 100”C. Comment is made
regarding the rate dependency on the dissociation of the hydrate
of the amine oxide. The study was conducted A) by gas
chromatography or B) by immersion in constant temperature bath
an titration. There is no significant decomposition below 80°”C.

The rate constant for decomposition decreases from 1.07 0.104
between 100° and 80° C. AS indicated elsewhere4 decomposition
is negligible in more dilute solution. Note that the hydrate
ADMOX 14-86 is reported ( Ethyl Corp.) as having greater
stability than other grades of ADAO.

..

{.:’

4 JAOCS,55, (7),268(1963 ),Hoh,G.L.K. ,et.al
JACS,~~1263-1268(5)( 1963),Sahyun,M.R.V. and Cram, D.J.
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VI: A SUMMARY

A Summary of the Data and Views
Setting Forth the Medical Rati-
onale and Purpose (or lack there–
of) for the Drug and its Ingred~ -
ients and the Scientific Basis
(or lack thereof) for the Concl- ,
usion that the Drug and its In- “;<
gredients have been Proven Safe” -
and Effective for the--In~ended
Use. If there is an Absence of
Controlled Studies in the Mater-
ial Submitted, an Explanation
as to Why such Studies are not
Considered Necessary Must Be In-
cluded.
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SECTION VI; SUMMARY DISCUSSION and COMMENTARY

The purpose of this summary is to provide evidence that C31G
deserves the classification of a generally regarded as safe drug
[GRAS] based upon the data and history of usage available on
C31G and the components of C31G, their structure and the related
studies reported in peer reviewed journals.

The foregoing abstracts and discussions cover most of the
controlled data available. The following summary of material
above will be cogent to to this presentation.

One group of compounds, the alkyl trimethyl ammonium salts e.g.
CTAB, cetyl trimethyl ammonium bromide:

CH3
I +

[ c~3(cIH2)15 –~ – CH3 ]“ Br
[
CH3

has a structure analagous to that of the cetyl betaine used in
TheraSol. The difference comprising only the replacing of the
terminal( N+ - CH3, X- ) group of the quaternary salt by the
glycine group N+ -CH2 COO - . the negative charge of the
carboxylate forming an inner bond with the quaternary nitrogen
in the betaine, instead of the ionic bond with the external ion,
of bromine or chlorine, etc. as shown below. In this respect
the betaine
amino-acid,
animals and

There is a

is the analogue of CTAB and
betaine [trimethyl glycine],
plants. The structure of CTAB

CH3 +
I

a homologue of-the
widely occuring in
follows:

-o
I
I

CH3(CH2)15 - ~ - CH2- C=O
I
CH3

lack of lonq term chronic toxicity studies on the
alkyl betaines, but amfile sub acute chronic ‘studies. However
this compound is a derivative of the-amino acid, betaine, or
trimethyl glycine, present in both the animal and plant kingdom
and also an intermediate in the conversion of choline to
glycine5. Choline is a quaternary ammmonium ammonium base, also
found in many plants and animals which forms salts homologous to
the quaternary ammonium germicides. It is also a constituent of
lecithin, an edible surfactant.

5Biochemistry with Clinical Correlations; Devlin,T.M. ,ed.1982,
John Wiley & Sons, N.Y; pg 578.



The structure of betaine follows:

‘t?.

CH3 -o
i /

CH3 N -+CH2- C.o
I
CH3

The structure of choline as the chloride follows:

Trixnethyl amine oxide is a common compound occuring as a
renaturant in blood and tissue of marine animals in conjunction
with betaine, and in the detoxication of tertiary amines in
metabolic processes [# 9]. The structure of the alkyl amine
oxides are represented as:

CH3 CH3
il+.. - 1

R- CH2 ,- N :0: or R- CH2 - N ->0
● *

i
iH3 CH3

The ionic structure above was shown by Linus Pauling6 to be
based upon electron sharing of coordinate bonds which converts
this group to a quaternag- moiety
and salts. It is non-ionic above
catiomic at decreasing pH.

that readily forms hydrates
the pH of 7 becoming more

6 The Nature of the Chemical Bond,
Pg 7-1o. Cornell Un. Press, Ithaca,N.Y.

Pauling, L (3rd ED.1960),

@



Including oral, dermal and mucosal toxicity, the comparative

(

increase, of toxicity of various C31G related-agents stu-died,
shown in animal safety studies, are:

C31G < alkyl betaine < alkyl amine oxide c T-Alkyl amine
< alkyltrimethyl ammonium salts c benzalkonium chlorides.

as

The order of efficacy is somewhat different than the above
order in that C31G rivals benzalkonium chloride in antimicrobial
activity. It is unlikely that the mode of C31G action is based
upon the same type reactions as benzalkonium chloride.

In addition to the C31G 110 day chonic oral toxicity reported in
#~, there is a two year toxicological study on rats [oral] and
mice [ dermal] using varied dosages up to an effect level to
define the carcinogenic potential of a commercial cocamine oxide
[~AO] .

Long term toxicological studies of monoquaternary alkyl and
benzyl quaternary ammonium germicides are available in #~ [pgs
534-ff and appendices 3,4], as is the alkyltrimethyl ammonium
chloride shown in the summary Animal Safety Table. 1.

A number of these studies carried out for 5 weeks to 2 years
indicated no increase in neoplasms relative to controls. Mucosal
toxicity limited study to about 12.5 mg/ kg, however an
alkylbenzyltrimethyl ammonium chloride and a benzethonium
chloride were studied at concentrations up to 0.5%,for two years
with significant mortality only at the 0.5% -level. Here
histopathology also showed no neoplasms greater than the control
level.The 2 year toxicological study on ADAO at an effect level
showed no increase in neoplasms.

The absence of the induction of mutations in the Salmonella
/Microsome assay with C31G, # n and with both dodecyl and
tetradecyl ADAO reported in #~Y which includes studies of in
vitro embryonic cell transformat~on, shows the absence of embryo
transformation by these compounds.

It should be clear from this data that the”substitution of long
chain alkyl groups to the above noted trimethyl quaternary
nitrogen terminal polar groups is unlikely to introduce
carcinogenic properties to compounds widely occurring in animals
as normal recycling or detoxifying metabolic processes.

This is perhaps more evident in C31G formulations in that the
combination of the alkyl betaine with the alkyl dimethylamine
oxide further decreases toxicity significantly from that of the
components of C31G.

(+
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Actual experience, controlled or partially controlled shows
dermal exposure to large populations over a decade and oral
exposure during the past four to five years in the ~herasol
usage Reports [#s M, K, ~, A!, 421 and clinical Studies Over
shorter time periods, but clearly indicating low or absent
dermal and mucosal toxicity.

The combination of extraordinary safety and efficacy of TheraSol
as a liquid dentifrice and as an oral irrigatant in dental
offices provides a degree of oral prophylaxis not surpassed by
any other oral hygiene product available for patient use.
Whereas there are considerable benefits available in the use of
C31G as a mouthrinse, use of C31G in tooth brushing, makes a
significant contribution to decreasing of both subgingival and
supragingival plaque. This is evidenced clearly in the report
from Moscow, # U. The indication has been obtained that these
studies will be extended in a clinical trial to start within a
few months.

Five reports noted in this dossier are related to toxicological
properties of C31G and the related compounds demonstrating the
disposition of the absorbed dose. These reports include # ~ on
C31G and the data on ADAO as DDAO appears in #s I and Q. Data on
the alkyd trimethyl ammonium germicide CTAB is shown in #’-&iand
a referenced paper7.

All studies show that a major portion of absorbed activity is
excreted in the first 24 hours, that a major portion of this is
excreted in the urine. A significantly higher percentage of the
administered oral or dermal dose is shown by both DDAO and
C31G. In oral dosage at levels of 100 mg/kg. or more, 70 % of
C31G appears as systemic absorption and 65% of DDAO is so
absorb. Although major amounts of absorbed DDAO are excreted
as expired C02, this obvious has no effect on potential
carcinogenicity.

Oral dosage in CTAB reported in # U as limited by mucosal
toxicity, and was used here at 0.8% with 3.2% of the
administered dose absorbed systemically and 48% excreted within
48 hours bile and urine. In the noted Hughes reference the using
a dose of 15 mg/kg I.P. the disposition of the absorbed dose was
the same. The reference in of the 2 year feeding studies shown
for the alkyltrimethyl ammonium germicide from # 11, above,
indicates a safe dosage at the 2% level in water which also
indicate no toxicity after 2 years. It is likely that the 0.5%
limitation on aqueous oral dosing is limited to benzalkonium
chlorides and the like.

7Molecular Weight as a Factor in the Excretion of
Monoquaternary Ammonium Cations in the Bile of Rat,Rabbit and
Guinea Pig. Hughes,R D et.al., Biochem.J. (1973)@, 967-978.
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FDAB
June 17, 1991
201–295–8000

Division of OTC Drug Evaluation (HFD-21O)
Center for Drug Evaluation and Research
Food and Drug Administration
5600 Fishers Lane
Rockvillei MD 20857

Re: (1) 21 CF’RPart 356 [Docket No. 81 N-0033] Over-The-
Counter Dental and Oral Health Care Drug Products for Antiplaque
Use, Safety and Efficacy Review; and

(2) FDA Request for Data and Information as set
forth in Federal Rea~ster Vol. 55, No. 182, Wed. Sept. 19, 1990,
PP “ 38560 thru 38562.

In response to the referenced FDA request for data, WhiteHill
oral Technologies, Inc., WhiteHill, herebv submits data and
Anformatia~ relating to the marketinq of an active ingredient
comprising a mixture of a poloxamer 407 and simethicone generally
marketed under the trademarks MICRODENTm, ULTRAMINTm and OMNiiDENTm
in the products, Take-5m, OMNii@ Plaque Fighter and OMNii@
Nighttime Spray with relevant antiplaque claims, such as l’PLAQUE
FIGHTERtl, “fight plaque buildup”, ‘*disruptplaque formation’t and
~trnakesteeth so slick-plaque won’t stick. See Exhibit I which
shows :

a. four distinct versions of the brand Take 5, i.e.: Take 5
PLAQUE FIGHTERm with MICROllEIJT200m, Smokerrs Take 5 Plaque and
Stain Fighterm with ULTRAMINT 200m, Take 5 For Denturesm with
MICRODENT 300m, and Take 5 For Bracesm with MICRODENT 400m, and

b. two OMNii@ products with oMNiiDENTm.

WhiteHill requests the Agency review the enclosed marketing
data and information.

WhiteHill further reauests the Agency find pursuant to the
provisions of 21 USC 321(p)(2) that the active ingredient generally
described as MICRODENT”, ULTRAMINT~ and OMNiiDENTm, has been:

a. marketed to a material extent, i.e. approximate ly
of various versions of the Take 5

brand product containing MICRODENTm or ULTRAMINTW were sold to
date, at retail in the U.S. nationally by over 280 retail accounts,
(See Exhibit II), thru food, drug mass merchandise, convenience,
warehouse, department stores and specialty shops using various

GFNEnAL OFF)CE ANO MBOIIATOFW MARKET(NG OFF!(X
cLAYCOU17T, LOCUST, NJ 07760 65 GI.ENCWYIWI OAKIAND, NJ07436
(201) 291-1148

(2(X)4050766
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retail programs as set forth in Exhibit III including ‘lclip
stripsllr display trays, ~lhookprograrns’frI!Shelftalkersll etc. ‘ee
Exhibit III and with national advertising in magazines such as
McCalls, See Exhibit IV, and

b. marketed for a material time, i.e. from Nov. 1986 thru
the present. See Exhibit II, III, and IV.

Thus , WhiteHill submits this active ingredient has been used
to a material extent and for a material time as these terms are
described in Weinberqer v. Hynson, Westcott & Dunninq, Inc. 412
U.S. 609, 628-32 (1973); Weinberqer v. Bentex Pharmaceuticals, 412
U.S. 645, 652-54 (1973); Premo Pharmaceutical Laboratories, Inc. v.
United States, 629 F.2d 795, 803 (2nd Cir. 1980); United States v.
Articles of Drucl..Promise Toothpaste..624 F. Supp. 776, 779-86
(N.D. Ill. 1985).

WhiteHill further submits that this active ingredient was
marketed and advertised in national magazines such as McCalls with
a relevant indication of an antiplaque claim, i.e. “PLAQUE
FIGHTER”, IIFIGHTSPLAQUE”f IIcleansand reduces the materials that
form plaquert, FIGHTS PLAQUE BUILDUPII, “disrupts plaque formation”
and “makes teeth so slick, plaque won’t stick’!.See Exhibit IV.

WhiteHill further requests that, in view of the marketing data
and information enclosed herewith, the Agency find that the ‘lPLAQUE
FIGHTER” active ingredient generally described as MICRODENTm,
ULTRAMINTm and OMNiiDENTm is eliqibl~ for: review under the OTC

druq review Procedures and the submission herein qualifies as a
response to be considered by the FDA in their request for data and
information as set forth in the Federal Reqister Vol. 55 No. 182,
Wed. Sept. 19, 1990, pp. 38560 thru 38562.

B. STATEMENT OF GROUNDS:

In accordance with the provisions of 21 U.S.C. 321(p) (2) the
active ingredient comprising a mixture of poloxamer 407 and
simethicone, generally described as MICRODENTW, ULTRAMINTm and
OMNiiDENTm has been marketed in various versions of the spray
products Take-5w, OMNii PLAQUE FIGHTER and OMNii NIGHTTIME SPRAY,
(see Exhibit I) to a material extent (see Exhibit II) for a
material time (see Exhibit II) using various merchandising programs
in various channels of distribution, See Exhibit III; while
nationally advertising various relevant antiplaque claims, i.e.
“PLAQUE FIGHTER” etc. (see Exhibit IV).

CONCLUSION

WhiteHill has requested the FDA review the data and
information submitted herewith and find:

1. that the active ingredient generally marketed as MICRODENTW
and ULTRAMINTm has been marketed to a material extent and marketed
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for a material time; per 21. USC 321(p) (2), and
2. that the active ingredient, under trademarks including:

MICRODENTm , ULTRAMINTW and OMNiiDENTm has been marketed to a
material extent and for a material time with a relevant Dlaque
claim, per the requirement set forth in Federal Reqi.ster Vol. 55
No. 182, Wed. Sept. 19, 1990 page 38562.

c. CERTIFICATION :

The undersigned certifies, that, to the best knowledge and
belief of the undersigned, this submission of marketing data and
information includes representative marketing data and information
on which WhiteHill relies to qualify under the FDA Sept. 19, 1990
call for data.

Review of this marketing data and information has been
requested. A favorable determination is requested that the active
ingredient generally described as MICRODENT~, ULTRAMENTW and
OMNiiDENTm:

1. uualifies . under 21 USC 321(p) (2), and
2. is eliaible for review according to the FDA Sept. 19,

1990 call for data: the Federal Reqistei ‘701.55 No. 182 Wed. Sept.
19, 1990.

Your review and favorable determination will be appreciated.

WhiteHill Oral Technologies, Inc.
Robert D. White
President, Chief Marketing Officer

RDW :gw
Encl.
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White Hill Oral Technologies, Inc.
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IRA 11[[.L,Pli D Ct{AlRMAt4
ROBERTD, WI IITF. PflE~[~ha
DALE C BllOW!/, Pli D ,DIRECTOR n8.D

June 17, 1991
201-295–8000

.Division of OTC Drug Evaluation (HFD-21O)
Center for Drug Evaluation & Research
Food & Drug Administration
5600 Fishers Lane
Rockville, MD 20857

Re: (1) 21 CFR Part 356 [Docket
Counter Dental and Oral Health Care Drug
Use, Safety and Efficacy Review; and

(2) FDA Request for Data &

No. 81 N-0033] Over-the-
Products for Antiplaque

Information as set forth
in Federal Reqister Vol. 55. No. 182, Wed. Sept. 19, 1990, pp.
38560 thru 38562.

INTRODUCTION
——

The concept of classifying an article as a ‘Inewdrugllor ‘Iold
drug” (GRAS/E) is used in the regulation of over-the-counter
(“OTC”) drugs as well as prescription drugs. The OTC Drug Review
is a process whereby FDA’s Advisory Panels recommend GRAS/E
marketing status for various OTC ingredients rather than requiring
the products containing these ingredients to go through the new
drug application (“NDA”) process.

Thus , the present OTC drug review and call for data of Sept.
19, 1990 is primarily an ingredient review (as distinguished from
a ‘*product’t) that should culminate in the development of a
monograph for plaque and gingivitis related oral health products.
During this review, the active ingredients are studied and a
determination is made as to whether a given active ingredient is
generally recognized as safe and effective (’rGRAS/E1~)and thus an
‘fold drug” . If SO, this active ingredient is included in the
proposed monograph for plaque and gingivitis OTC health care drug
products.

A. ACTION : In response to the referenced FDA call-for-data and
per the format set forth in OTC DRUG REVIEW INFORMATION, 21 CFR CH.
1 (4-1-90 Edition) WhiteHill Oral Technologies, Inc. (WhiteHill)
herebv submits studies and information relating to a plaque
fighter, active ingredient comprising a mixture of a nonionic
surfactant, such as poloxamer 407, and a polydimethylsiloxane, such
as simethicone, generally marketed under the trademarks MICRODENTm,
ULTRAMINTm and OMNiiDENTm.

WhiteHill hereby requests the Agency review the enclosed
studies and information (as outlined in the attached Table of
Contents per 21 CFR 330.10 copy attached) and further supplemental

GENERAL OFFICE A~’2 UBORATORY MARKEITNi OFFICE
CUYCOUFIT.LCCUST. NJ07760 65 GLEN GREY RD. CJAI(IJNI), NJ 0743Ei

(201)291-1148 (2011405-0766



studies and information to be filed in the future relating to this
active ingredient.

B. STATEMENT OF GROUNDS:

In accordance with the provisions of 21 CFR 330.10(a)(4),
WhiteHill has engaged in a number of adequate and well controlled
studies beyond that in the literature to demonstrate the safety and
effectiveness of the active ingredient as a plaque fighter.

These studies and the relevant literature are detailed in
the enclosures submitted herewith.

In addition to the clinical studies reported herein,
WhiteHill plans to perform further studies to demonstrate the
safety and effectiveness of this plaque fighter active ingredient
in various oral health care drug products.

CONCLUSION

WhiteHill requests the FDA review the studies and information
submitted herewith. Upon review of these studies and information,
WhiteHill requests that the FDA find that the active ingredient
meets the provisions of 21 CFR 330.10(a) (4) and is safe and
effective as a plaque fighter, suitable for use in various oral
health drug products as described in detail in the enclosures
submitted herewith.

c. CERTIFICATION :

The undersigned certifies, that, to the best knowledge and
belief of the undersigned, this submission includes all current
information and views on which WhiteHill relies, and that it
includes representative data and information known to WhiteHill
which are unfavorable to the request for GRAS/E status of the
active ingredient.

Your review of these studies and information
determination will be appreciated.

;X:~~&g’

.

and favorable

i

WhiteHil~ Oral Technologies, Inc.
Ira D. Hill, Chairman,
Chief Scientific Officer

IDH:gw
Enc1.
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DISRUPT PLA”QUE FORMATION

frequently, and you

CONTROL GUM DISEASE.
I

INTRODUCING . . .

. . . recommended by your DENTIST as a
supplement to your present oral
hy@ene. ..forthedisruptionofplaque
throughout the day.

OMNII Q PLAQUE FIGHTER

OMNII @ NIGHTTIME SPRAY

with
OMNIIDENTTM

– Has been clinically proven to fight plaque buildup,

when used several times throughout the day, after

meals, snacks, coffee breaks, etc.

– Is not a substitute for brushing, but it is an effec-

tive alternative to not brushing after every meal,

snack, coffee break etc.

– Reducesthe debris normally found in the mouth

throughout the day, while leaving a clean just-

brushed feeling and a freshened breath that lasts
for hours.

– Nighttime Spray fights the cause of “morning

breath” as it occurs . . . throughout the night!

“’Makes teeth so slick - Plaque won’t stick”
U.S. Patent 4,950,479.other Pats. F’end.

Cl OMNII INTERNATIONAL 1990

OMNII @ INTERNATIONAL
1 (800) 643-3639

OMNII PLAQUE FIGHTING SPRAYS
Youroralhealthofficehasmade availabletoyouthe

latestandonlyplaquefightingmouthsprays.Thesestate-
of.the-atiplaquefightingspraysaredesignedtodo the
following:

1)Stop bad breath
2) Stop plaque build-up
3) Stop denture odor
4) Help control periodontal disease
5) Protect yourteethand gums

Thesesprayshavebeenmade availablebyyourdoctor

direct from the manufacturer to save you time and

money.Theyaretobeusedthroughoutthedayandnight.
The spraysaretobe utilizedwithbrushingand flossing

and especially after meals and snacks when you are
unabletobrush andfloss.
The OMNII PIAQUE FIGHTER SPRAY, conveniently

sizedforyourpocketorpurse,istobeused4 to5timesa
day.OMNII NIGf-flllMESPRAY is to be used at night

beforeretiringandinthemorningafterrinsingtoprevent
morningbreath!!!
The spraysareavailableina natural,refreshingflavor

andatprofessionalstrength.
[fyouhaveanyquestionsaboutthisspray,pleaseask

yourdoctorora member ofthestaff.
(813)576-9100 / (800)2844123

1-800%43-3639



FOR
DENTURES”

Between B~shings

Non-
Aerosol
BfuShlSSS
Plaquefighter

CONTENTS .35 fl.oz.

m
Tamper resistant package. Use only if package is sealed.

Take 5 for Dentures - ma Brushtess Denldrice -

a

thalfqhts PLACk UEANDDENTUREBREATH

where !1starls by helping remove food parf)cle~
e Staln!ng substance sand other materials lhat

gel trapped under and around dentures.

Regular use of Take 5 for Dentures after

meals, snacks, coffee breaks. smoking e(c

oiv.%s vour mouth that “clean, IUSI brushed— . .-
feeling wttho”t removing dentures Partial

dentures feel fresh. clean8 comfortable when

sprayed with Take 5 for Dentures before replacing in mouth.

Convenient, shatterproof package lltspocketorpurse Approximately

one months supply.

LHold near llps. pump2 or3 sprays !ntomouth on fo tongue. Rub

Iongueo verdentures.g umsands urfacesofmoulh Swallow Use

regularly asasuppleme nltocurrent oralhyglene Avoldspray!ng

in eyes. KEEP OUT OF REACH OF CHILDREN.

INGREDIENTS

Mlcrodent 300- is a Brushless Oentdrice - base of atcohol SD38B,
demnized waler. sorbdol. olvcerine. flavor, saccharin, methyl-cellulose.,
and FD 8 C Blue I and Yellow tO

.M!crodent 300” is a Iradematk for polaxamer
PROOF OF PuRCHASE

407-slmeth!cone based proprietary denture

cleaner and moulh cond!t!oner Take 5 for

Dentures’. M#cmitcnt 300- and Brushless

Oentllr!ce are trademarks of

Princeton I II
Pharmaceutical Inc Div 01 Cl-l. o 5072980003 0
Paterson, NJ 07501, Patent., Pending

1988 Prmcelon Pharmaceti~cal, Inc
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PLAQUE
FIGHTER ‘“

~~Use Take 5’”,,.

When YouCadt

Non-
Aerosol
Brushless
Plaque Fighter CONTENTS.35fl.oz. .—

. ..- .

IEEl
Tamper resistant package. Use only If package Is sealed.

iiiii!36-

PLAOUE FIGHTER -
clean. itmtIzrushrwf

Take 5 PleqrJe Fighter’- is a Br~~hless Den!ifrice’-

in a non-aerosol spray Use reqularly alter meals,

snacks coffee breaks, smoking r?lc “when

YOU can”l brush but should” Regular use of

Take 5 Plaque Flghler’: cleans faelh, helps to

reduce fhe accumbla! ion of food particles. sfaining

substances, and reduces the amount of malenafs

fhaf form plaque II gives your moufh “lhat

feelinq” IN SECONDS Over 106 measured

sprays, approximately a o~e month supply. Convenient shalterprool

package fits pocket or purse.
—

DIRECTIONS
Hold near lips, pump 2 or 3 sprays info mouth onto tongue. Rub

tongue over feeth, gums and surfaces of mouth. Swallow. Use
Cegula!ly ‘“when you can’t brush but should-. Take 5 Plaque

Fighter’- Is 10 be used throughout the day 9S a Ce9U!hIJ s~lP-

plemenl to current oral hygiene. Avoid sprerylng In eyes.

KEEP OUT OF REACH OF CHILDREN, EXCEPT UNDER

ADULT SUPERVISION.

INGREDIENTS .Microdenf ?00’” in a Brushless Dentifrice’” base O(

alcohol SD38R, clcionized water, sorbitof, glycerine, flavor, saccharin,
methyl-cellulose and D & C Red 33 PffOOF OF PURCHASE

“Mlcrode!)l 200’-IS n fmdr?mark krra pnloxamer

407 s!motf]lcorw, based proprietary mouth 1111
~;ke 5 Plaque Fighter’”, Microrfenl 200’- and

Brtlslllc$s Denlifricr?’” are trademarks 01 Ill
cnnrftlmtwv II

I!.!Il;fl%,$’;utml[nc,

,, IIIIIIIo5072980001 6

Paterson, NJ 07501, Palents Pending

@1986 Prmcelon Pharmaceulitif. Inc.
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FOR

BRACES’” // //

//

Fights Plaque
Buildup and

Cleans Braces
Between Brushings

-.

CEcl
Tamper resistant package. Use only if package is sealed.

Take5 for Braces- ,sa Brushless Dentifrice-

@

in a nonaerosol spray w!lh sugar lreesweelness

of XYLITOL. Cleans under, around and bet-
e

ween braces. Regular use of Take 5 ror

f31aCeS cleans breath 8 reduces

Accumulation of food particles,

Odor causing materials,

Staining substances, and—
The malenals that form PLAOUE.

Three sprays of Take 5 for Braces with MICRODENT400- fiahls
Braces Breath Approxlmalely one month’s supply, Convenient

shatterproof package fits pocket or purse

DIRECTIONS

Hold near lips pump 2 or 3 sprays info mouth onto tongue. R“b

IOngue over braces, !eelh and mouth sur{aces Swallow IJse

regularly throughout the day as a supplement to current oral
hygjene Avoid spraying in eyes, Keep out of reach of smaff

children, except under aduft supewision.

1 I
fNGREDf ENTS

M,crodent 400” In a Brushless De”lif,jce- base Of deiO”i~ed

water, alcohof S038 ❑, xyfitol. sorb{ tot, glycerine, flavor. methylcellufoae,

saccharin and FD & C Red 4 and Yellow 6 PROOF OF PURCHASE
aMicrodent 400- is a trademark fora poloxamer

I
II f Itllfl fllllf Ill

407-simeihicone based proprietary braces

cfeaner a“d mo”lh conditioner Take 5 for

Efra CeS”-, Microdent 400- and Brush less
Dentifrice- are trademarks of

Paterson, NJ 07501, Patents Pending - > U‘ ~ ‘ “
r

I ?88 Prmcelon Pharmaceuficaf, Inc.
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PLAQUE
& STAIN

/
FIGHTERTM Because

/’ it cleans
teeth,

it naturally
freshens
breath . . .

&restorestaste
Non-

inseconds.
Aerosol
ElnJshle3s
Ptaqua Fighter - CONTENTS .35 fl. oz.

Tamper resistant package. Use only if package is sealed.

Smoker’s Smoker’s Take 5 Plaque& Stain Fighter’” with

@

Ultramint 200 ‘“ is a Brushless Dentifrice’” in a

d ~-

non-aerosol spray. Smokers Take 5’” cleans

ieeth. naturally freshens breath and reslores

tasle in seconds. Regular use of Smoker’s

Take 5‘- cleans breath and reduces:

o Accumulation of smoke particles

o Odor causing materials

o Staining substances and
PLAOUEhSTAINFIGHTER- 0 The materials that form plaque.

Three sprays of Smoker’s Take 5 ‘“ with Ulframint 200 ‘“ are more

effective than an enfire package of mints or breath deodorant mints.

Approximately one months supply. Convenient, shatterproof package

fits pocket or purse.

i DIRECTIONS: I
Hold near lips, pump 2 or 3 sprays into mouth onto tongue. Rub tongue

over teeth, gums and surfaces of mouth. Swallow. Use regglarly
after vou smoke as a sup~lement to current oral hvaiene. Avoid

spra~ng in eyes. KEEP OUT OF REACH OF CHiLDh-EN.

INGREDIENTS: Ultraminl 200’” in a Brushless Dentifrice ‘“ base of

alcohol SD38B, deionized waler, sorbitol, gfycerine, flavor, saccharin,

methyl-cellulose and FD & C Blue i.

“Ultramint zoo ‘“ is a trademark for a poloxamer pRooF-OF-puRcHAsE

407-simethicone based proprietary smcke

IIIIIIIIIIII
particleklain remover mouth conditioner.

Smoker’s Take 5 Plaque and Stain Fighter,’”

Ultraminl 200’” and Brushless Dentifrice’- are

trademarks of

~R%~;euticalfnc.. o
Paterson. NJ 07501. Patents Perdina

5072980002 ~
.

01987 PrinceIon Pflarmaceufical Inc
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When YouCan’t

Pfaqtm Fghk?f CONTENTS.35fl.oz.

I.IHEl
Iamper resistant package. Use only If package is sealed.

Take S PfaqrseFlghler’- is a Brushless Oenlifrtce’=

m a non-aerosol spray Use regularly aller meals.

snacks. coffee breaks. smokkrg elc “when
you can’t brush but should”’ Regular use of
Take 5 Pteque Fighter’s cleans teeth. helps to
reduce fhe accumulation of food parficfes. staining
substances. and reduces the amount of materials

$lAOUE FIGkilEfr”- that form plaque. II gives your mouth ‘“that
dean. Iust brushed feeling”. IN SECONOS Over 100 measured
sprays. anproxlmalely a one month supply. Convenient shatterproof
mckage fils pocket or purse.

DIRECTIONS

Hold near lips. pump 2 or 3 sprays into mouth onto tongue. Rub

forqse over teeth, gums and surfaces of mouth. Swallow. Use
Legylarly “when you can”l brush . . but should”. Take 5 Plaque
Fighter’” Istobeuaed throughout thedayas aregtrler aup
plement to current’oral hygiene. Avoid spraying In eyes.
KEEP OUT OF REACH OF CHILDREN, EXCEPT UNDER
ADULT SUPERVISION.

ingredients: “Microdenl 200’- in a 8nsshless Dentifrice’” base ok

‘rd{crodenl W is a trademark for a poloxarner
407-simethlcone based propriela~ mouth
condihoner.
Take 5 Pfeque Fighter’=, Microcknt 200’” and
Efrushless Dentifrice’= are trademarks of III
~ Prinrdml II111

alcohol SD38B. deionized water, sorbilol, glycerine. flavor. saccharin.
methyl-cellulose and D & C Red 33. wowOFFrJffcHAss

uPha;i;euttcal Inc.

IIIIIII[1Ou“k072980001 4
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Tamper resislanl package, Use only II package IS seslad.

Smoker’s—-
Smoket”s Tsks 5 Plsquo 6 !Xsirr Flghlef - wilh
Ullraminl 200- is s Brushfess Dentifdce- in a
non-aerosol spray, Smokers Tske S- cleans
l~elh, naluraify freshens breath, . . rind teSfOfQS
Iasle in seconds. Regular use 01 Smoker’s
Take !i - cleans breath and reduces:

o Accumulation of smoke particles
0 Odor causing malerlais
o Slainino substances and

a mur aSIAWncwrrn - c, me malerfals thal form PIW.
Thmo sprays of Smoker’s Take 5- with Ultramtil 200- we ~
MWIW IIIm an ml/irc package O( mints or breath deodorant mints.
Apl,r, MUWmn!V rrrw monlh’s supply. Convenient, shstlefpmof -W

L_._...__J-J
!{{,h[tw:vII(IS pIWII ? or 3sprays into mouth onlo Iongw.,fldl _
OVCr wm. (IIw. .md w hces of rrwth. SWaffow.use EK@adY
MPI vm I s II. IkI .W a w Ippferncnf to current oral hyqi?ne. Add
s rnyiny in qr%. KEEP OUT OF REACH OF CHILDREN.
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Tamper resistant package. Use only if package Is sealed.
Take 5 Ior Braces- isa Brushless Dentifrice”

@

in a nonaeroad spray with sugar free sweetness

of XYLITOL. Cleans under. around and bet.
d ween braces Regular use of Tske 5 for

f3races cleans breath& reduces

Accumulation of fed particles

Odor causing materials.

Staining subslance~ and

The malerials that form PLAQUE.
Three s~rays of Take 5 for Braces with MICROOENT 400- fiahts
Braces Breath Approzlma!ely one months supply. Convenient
shatterproof package 1!!s pocket or purse.

DIRECTIONS .

Hold near IIPS pump 2 or 3 sprays into mouth onto tongue. Rub

tonque over braces teelh and mouth surfaces Stiaffow. Use
regularly Ihroughoul the day as a suppfemenl fo currenf oral
hygiene. Avoid spraying In eyes. Keep out of reach of small
children, except under adult supervision.

INGREDIENTS

M @rodent 400- in a Brush less Dentifrice- base of deicmized

waler. afcdrol SD3BR xyfitd aorbitotglycarine fl~vor.metfryfcellufose

s?ccharin and FD 8 C Red 4 and Yelfow 6. PROOF OF PURCMASE
. Micredent 400- is a trademark fcw a polozamer

407-simefhicone based proprietary braces

cleaner and mouth conditioner. Take 5 for

Braces-, Micmdent .WO- and Brushless
Dentifrice- are trademarks of

~e.lciflkrc, IIIIII1I
Paterson. NJ 07S01. Patenfs Pendirrq

0 5072980004 r
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Fights Plaque
Buildup and

shens Dentures
Between Brushings

NOn-
Asrosol
Bfushless
PfaqueRghta CONTENTS .35 fl.oz.

PEE!
Tamper resistant package. Use only if package Is sealed.

Take 5 for Dentures” isa BrushfessfJenfiirke-

@

that fights PLAOUEAND DENTURE BREATH
where d slarfs by helping remove bodpafik~s

# slwn,ng substances and other materials thal :
T?! lrafmed under and around denture%

Regular use of Take 5 for Dentures alter
meal:.. macks. coffee breaks smoking elc
WJI,5 malr moufh that “clean. IUSI brusher
Iv,. {,,, (I w$lh,ml removing dentures ?adial
,IOmt IrpS t<vlf,esh. clean& comfortable when

v,t.?~,-f W,I!I Take 5 for Dentures br?fo.e replacing in mouth.
!;o,, v,:,,,,,,, f .,l,,l!,,.,l,,oof “xkaflc INS~kelor purse. Approximslefy

om: ma,,!{h !. 51!I![IIv
I (

DlffECTIONS

HOIIJnear 1P% pump 2 or 3 sprays into mouth onto tongue. Rub

tonquc over !len~,),~% qwns and surfaces 01 mouth. Swallow. We

r,?qularly as n st,t@mw?nt to current oral hygiene Avoid spraying

in eyes. KEEP OUT OF REACH OF CHILDREN.

INGREDIENTS

Mw:t~lent :100- I%:1Etr!r,hlmn Ilenlifrice- base of afcohol S0386,

dr!omzed WXIV. WW)I. ohccrme. flavor. SSCCharif! ~thwceti
and FD 8 C BIUI? t .II,d Yellow tO

.h4u:rodent X30 - Isa Iradmnisrk for polaxamer

.l@7 %lmeth,cone Imsi?d fwofsrietafy denture

cloam.r .lnd motllh cw’vldmner Take 5 for

O.mlures-. hfwrn,l,,nt ‘{f)(t - and Brushless

rknw,tt .:- .nlf. !, 1,1.,twar h,;of
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BACK LABEL

This OMNii@ PROFESSIONAL SPRAY fits pocket or

..

(

purse and can be used throughout the

Distributed by OMNii INTERNATIONAL,
St. Petersburg, FL 33702, a division
Dunhall Pharmaceutical, Inc.,
Gravette, AR 72736
@Dunhall Pharmaceutical, Inc., 1991

day.

of

US Pat. 4,950,497. Other pats: pending.
OMNii@ is a registered trademark

--- --- --- --- --- --- --- --- --- --- ---

OMNii@ PLAQUE FIGHTERm
with—

OMNiiDENTm

works throughout the day to help prevent
plaque and keep a cleaner, fresher mouth.

ACTIVE INGREDIENT: 1.2% OMNiiDENTw
Also contains: deionized water, alcohol,
sorbitol, glycerin, flavor, sodium saccharin,
hydroxypropylmethylcellulose

DIRECTIONS: Use 4 or 5 times daily, preferably
after meals, snacks, coffee breaks, smoking,
etc. Hold near lips, pump 3 or 4 sprays into
mouth onto tongue. Rub tongue over all teeth,
gums and surfaces of mouth for at least 20
seconds. SWALLOW. Follow regular oral
hygiene program recommended by your dentist.

OMNiiDENTm is a trademark for a poloxamer
407/simethicone emulsion.
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BACK LABEL
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OMNii@ NIGHTTIME
PLAQUE FIGHTER SPRAYm

with
OMNiiDENT-lOOOm

when used according to directions, works
through the night to help fight morning
breath. OMNiiDENT-lOOOm cleans and coats the
teeth, gums and soft tissue to help disrupt
bacterial action including plaque formation
which may be associated with morning breath.

DIRECTIONS: Locate on night stand, use just
before retiring an-d shortly after waking.
Hold near lips, pump three or four sprays into
mouth, onto tongue. Rub tongue over all teeth
and gum surfaces for at least 20 seconds.
SWALLOW. Follow regular oral hygiene program
recommended by your dentist.

ACTIVE INGREDIENT: 2.5% OMNiiDENT-lOOOm
Also contains: deionized water, alcohol,
sorbitol, glycerin, flavor, sodium saccharin,
hydroxylpropylmethylcellulose

OMNiiDENT-lOOOm is a trademark for an emulsion
of poloxamer 407/dimethicone.
US Patent 4,950,497. Other patents pending

Distributed by OMNii INTERNATIONAL,
St. Petersburg, FL 33702, a division of
Dunhall Pharmaceutical, Inc.,
Gravette, AR 72736
ODunhall pharmaceut~calr Inc., 1991
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ORAL HEALTH
MEDICATIONS

OMNII-MEDTM
PERIO-MEDTM

OMNII PLAQUE FIGHTER

DISRUPT PLAQUE FORMATION

frequently, and you

CONTROL GUM DISEASE.

INTRODUCING . . .

your DENTIST a‘s arecommended by. . .

supplement to your present oral
hy@ene. ..forthedisruptionofplaque
throughout the day.

OMNII o PLAQUE FIGHTER

OMNI1@ NIGHTTIME SPRAY
with

OMNIIDENTT”
Has been clinically proven to fight plaque buildup,

when used several times throughout the day, after

meals, snacks, coffee breaks, etc.

—

—

—

Is not a substitute for brushing, but it is an effec-

tive alternative to not brushing after every meal,

snack, coffee break etc.

Reduces the debris normally found in the mouth

throughout the day, while leaving a clean just-
brushed feeling and a freshened breath that lasts

for hours.

Nighttime Spray fights the cause of “morning

breath” as it occurs . . . throughout the night!

‘“iWakesteeth so slick – Plaque won’t stick”

U.S. Patent 4,950,479, other Pats. Penal,

@ OMNII INTERNATIONAL 1990

OMNII B INTERNATIONAL
1 (800) 643-3639



For those tens of millions of people suffering from

“morning breath,” SCOPE @ is recommended ...
“first thing in the morning”.

THE OMNII@ CHALLENGE:

(

.,.
Q&.,...-.~m.

J-.;..

instead of waiting until “first thing in the morning,”
OMN1l@recommends people try fighting the cause
of “morning breath” as it occurs ... throughout the
night!

OMNII” Nighttime Spray, with OMNIIDENT
1000’” , is a more concentrated version of the
OMNI1Plaque Fighter with OMNIIDENT ‘“ .

OMNII” Nighttime Spray does not work by
“perfuming” the breath the morning after; rather, it is
taken before retiring for the evening and works
throughout the night, cleaning and coating mouth
surfaces with OMNIIDENT 1000 ‘M .

By cleaning debris from the oral cavity prior to
retiring, and altering the surface energy of teeth,
gums and mucosa, OMNIIDENT 1000 ‘“ helps
disrupt the bacterial action associated with the
shutdown of saliva flow during sleep.

OMNll@ Nighttime Spray is preferably located on
the NIGHTSTAND so it is readily available before
retiring and after rising.

OMNI1” Nighttime Spray, with OMNIIDENT
1000 ‘M, contains approximately 12 times the
surfactant concentration of SCOPE@ , on a %weight
basis. Thk higher surfactant level makes OMNII”
Nighttime Spray particularly effective for secondary
use in the morning upon rising, to help clean the
debris remaining and to coat mouth surfaces. Such
secondary use, “first thing in the morning”, prepares
mouth surfaces for, brushing and improves the
efficacy of brushing with a dentifrice.

OMNII “ PLAQUE FIGHTER
with

OMNIIDENT ‘M
fits pocket or purse and is as convenient to use as a
package of m;, ,k.

For healthier teeth and gums, get into the OMNI1
PIAQUE FIGHTER habit...you willfeel the difference
and your dentist will see the difference.

OMNII “ PLAQUE FIGHTER
with

OMNIIDENT ‘M
ProfessionalConcentration

is to be used under the strict control of the dentist
and their professional staff.

U.S. Patent 4,950,479, other Pats. Penal

e OMNII INTERNATIONAL 1990

Expect Positive Results

Not Miracles

OMNWVNTERNATIONAL
1 (800) 643-3639
1 (800) 284-4123

I
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II. QUANTITIES OF ACTIVE

A. INTRODUCTION

The antiplaque drug

INGREDIENTS

ingredient under review comprises a
patented mixture of two raw materials; a nonionic surfactant, such
as poloxamer 407, intimately mixed with a polydimethylsiloxane,
such as simethicone.

Nomenclature: For purposes of ease of identification, one of
the trademarks for this mixture of raw materials comprising the
active ingredient, MICRODENT~, will be used as its most common
denominator, although the same active ingredient is given other
trademarks, such as OMltiiDENTm (see Section I).

Should the Panel prefer to adopt a ‘Sgeneric!t(ie,
non-trade) name for the active ingredient, WhiteHill
invites the Panel to construct one suitable for the
purpose. The choices are numerous, eg.,

poloxamer/polydimethylsiloxane
poloxamer-dimethicone
poloxarnethicone, etc.

WhiteHill believes a hyphenated or “slashtldescriptor is
more communicative of the fact that the active is
comprised of an intimate mixture of two dissimilar
molecular species (each species in turn comprised of a
mixture of molecular weight distributions) . Single word
descriptors, while simple and neat in appearance may
inaccurately imply single molecular species properties.

Suitable nonionic surfactants, including poloxamer 407, widely
approved by the FDA for use in foods, oral care products and drugs,
are available commercially from BASF under the tradename PLURONIC.
For example, PLURONIC F-127 is particularly well suited for this
antiplaque drug. Suitable commercial nonionic surfactants are
described below [B. (5)].

Suitable polydimethylsiloxanes, including simethicone, are
available in both food grades and drug grades with wide FDA
approval for a variety of ingested applications including OTC
antacids and as defoamers for food preparations. For example,
CID.C.200 FLUID1tor a silica containing emulsion, ‘lMEDICALANTIFOAM
AF-30”, are commercially available from Dow Corning. Suitable
commercial polydimethylsiloxanes are described below [B. (5)].

The active ingredient, MICRODENTm , is technically described as
an emulsion of a polydimethylsiloxane in or by a nonionic
surfactant. This emulsion is characterized by two distinct
features:



(,,,,,:.,.:

(a) cleaning activity. ...ideal for clearing the mouth of
debris, material alba, etc. , and

(b) coating/surface energy modification. ..ideal for
laying down micro-thin “fugitive” films on tooth
surfaces that can last for up to an hour or so.

This active ingredient was discovered to disrupt the
accumulation of plaque when suitably introduced into the oral
cavity. Such introduction can be accomplished from a wide range of
oral care products including: sprays, pre-rinses, mouthwashes,
gels, dentifrices, interproximal devices such as dental floss and
dental stimulators and ingestible such as chewing gums and mints
as described in (I) ‘tFacsimileLabels’t.

Viewed retrospectively, the disruption of plaque accumulation
is consistent with a large body of literature on oral cavity
cleanliness and surface energy of teeth and hard surface appliances
in the mouth. This literature and various clinical studies are
detailed in the appropriate sections of this filing.

As used throughout this document, PLAQUE is a soft, sticky,
colorless, bacterial film or matrix that forms continuously on the
teeth. The bacteria in plaque produce acids, other toxins and
enzymes that can irritate the gums and lead to gingivitis and
accelerate caries formation. We believe this definition is
consistent with the bulk of the relevant scientific literature,
especially see L. Menaker, ‘sBiologicBasis of Cariestr.

This active ingredient is distinct from most antiplaque
ingredients in that it achieves its efficacy via a non-invasive
mechanism, ie, there is no antimicrobial challenge of the flora of
the oral cavity; no disruptive pharmacological manifestations; and
even in very high concentrations, the raw materials comprising the
active ingredient, MICRODENTm, are essentially non-toxic and
chemically inert.

As is evident from Section I ltFACSIMILELABELSlf, this active
ingredient supports several antiplaque claims (eg, “prevents

“fights plaque”,plaque~t, “reduces plaquell, ‘tplaque fightertt,
‘tplaque control”, lldenture plaque” , and “plaque-like filmsl’) in
over 40 product forms in seven categories.

These products have been and are presently marketed, or will
be marketed in the future, in the same dosage strength and same
dosage form as defined herein. It is the manufacturers good faith
belief that these products are generally recognized as safe and
effective and not misbranded in accordance with the FDArs
enforcement policies relating to the OTC drug review.

WhiteHill proposes certain dosage form and dosage strength
limitations, and product formulation parameters resulting therefrom
in [11. F.] below.



While not directly relevant to the Panelts deliberations
concerning safety and efficacy, it may be of interest to note that
the unique plaque fighting properties of this
polydimethylsiloxane/nonionic surfactant emulsion is the subject of
five issued U.S. Patents and several pending applications. These
are included in the literature submitted herein. NOTE : the basic
composition of matter patent was granted after review by the U.S.
Patent Board of Appeals. We are satisfied that MICRODENTN meets
all reasonable definitions of an r~activeingredient~~even though it
is comprised of a mixture of two dissimilar raw materials in
various ratios.

,.
(,,::’:.....’, .
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II. QUANTITIES OF ACTIVES

B. DEFINITION OF ACTIVE INGREDIENT (MICRODENTm)

An adequate definition of the active ingredient requires the
definition of the raw materials from which it is assembled as well
as the definition of the active itself. For the benefit of the
Panel, we have also included in this section a non-exclusive list
of compatible non-active ingredients and raw materials not
currently used in manufacture of MICRODENTm but which are
chemically equivalent.

(“:....,...s. ,,.,.
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4. COMPATIBLE ~~OTHERACTIVES~i

WhiteHill is sensitive to the government~s long standing
concern for claims proliferation and reluctance by the FDA and
prior OTC panels to promulgate regulationswhich allow or encourage
“multiple active,s”which have not been adequately evaluated in
combination. WhlteHill has formally proposed in a separate filing
under this call for data and views that the Panel must, of
necessity, address at least two issues relating to multiple actives
in oral care products.

Consideration of multiple actives is necessary because (1}
such claims are ,already widespread (ie, Fights Cavities, Fights
Plaque, Controls Tartar and Kills Germs are widely used in

(,
combination] and (2) good oral health management practices demand
that as many beneficial functions be included in a single
appropriate vehicle as possible.

-7



The greatest single detractor
oral procedures can be cate~orizeif as

to efficacious preventative
“lack of patient compliance”.

Few consumers, even under the active care of a-dentist, will brush
twice a day, much less the “after every meal” compliance
recommended by most dental educators. Flossing suffers from an
atrocious “regular flosserttrate of about 13% of the knowledgeable
public. Most households $’own”floss .... few use it.

Hence, it is evident that one cannot expect even motivated
~onsumer/p’atients to brush, rinse or otherwise apply multiple
products in order to sequentially apply oral drugs to (a) clean,
(b) prevent cavities, (c) reduce plaque and/or gingivitis and (d)
control tartar.

In order to promote patient compliance, there must then be
given careful consideration to the simultaneous incorporation of
several active ingredients, particularly where each active
ingredient affects a different oral health parameter.

One of the problems of such ‘~combination approval!f is the
deactivation of one active ingredient by the presence of another,
or competing mechanisms of action which render the double active
only an empty claim. MICRODENTW, due to the basically unreactive
nature of the molecular composition and its non-invasive mode of
action is uniquely suited for use in combination with active
ingredients whose primary purpose is (1) anti-microbial drug
delivery, (2) decalcification of tartar by chemical exchange, and
(3) prevention of caries. In some product forms, eg., dental
floss, NIICRODENTm is the only active ingredient known to us which
effectively carries anti-gingivitis agents such as
fluoride

stannous
and tartar control agents such as the soluble

pyrophosphates and releases MICRODENTm and the “second activelr
interproximally at the gum line. ..precisely where standard delivery
forms of brushing and rinsing are deficient. To require the patient
to ‘Ifloss twice~f is unreasonable as well as unresponsive to the
overriding ~ScomplianceS~issue.

Other examples abound, For the purposes of this section
however, we attach a list of “other active ingredientsrt which are
compatible with MICRODENTm.

i ... .

!?
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II. QUANTITIES OF ACTIVES

c. MODE OF ACTION OF ACTIVE INGREDIENT

According to the general outline for submissions under OTC
Drug Review (21 CFR 330.10) a summary of the ‘Imedicalrationalet~ is
to be included under Section VI. However, it i= very difficult to
understandably present the supporting scientific literature,
clinicals, etc in Sectians II throuqh V without a prior elaboration
of the mode of action of MICRODENT-m. Therefore; this
has taken the liberty, hopefully of value to the
introduce the mode of action early in this document.
expanded and summarized in its appropriate location in
as well.

1. COMPARISON OF MICRODENTm WITH COMMON
PLAQUE REDUCTION APPROACHES

petitioner
Panel, to
It will be
Section VI

As a generalization, common plaque reduction approaches can be
divided into three broad categories:

(1) Cleaning of formed plaque from tooth surface by
surfactants, with or without abrasion, is the predominate
non-invasive mode of action. Examples include (a)
abrasive containing dentifrices with surfactants
(usually sodium lauryl sulfate) to lift, suspend, and
emulsify foreign matter, materia alba and plaque
primarily disrupted by the combined action of
approximately sized abrasives (dicalcium phosphate,
silica or calcium carbonate primarily) with the
toothbrush bristles, and (b) mouth rinses with relatively
low levels of surfactants (approx. 0.1 - 0.2% poloxamer
or sodium lauryl sulfate) which when used for a period
of one minute or so before brushing (with toothbrush only
-- no dentifrice with abrasive, strangely enough, in
most published studies) which purportedly ~Ssoftenftor
otherwise render the plaque more amenable to removal by
the brushing which follows.

(2) Anti-microbial action to reduce the plaque-
forming bacteria in the oral cavity generally or to
reduce the viable organisms entrained by the plaque film,
has been perhaps the most widely studied mode of action.
Relatively non-specific agents such as certain phenolics
or terpenoids in high percentage alcohol vehicles and
natural extracts such as sanguinarine, are the most
common in the US. More specific anti-microbials such
triclosan have been widely used OTC in Europe.

\



Of the currently approved OTC oral care drugs, only
Stannous Fluoride has marked anti-microbial activity
against plaque forming microorganisms (primarily S.
mutans) . SnF2’s ability to significantly reduce plaque
and gingivitis in animals and humans is well documented
in the literature, although its strongly
metallic/astringent taste in common glycerin formulations
may reduce user compliance and cloud some clinical trials
(illustrated most notably in the Wolff Study funded by
the NIDR, where compliance seemed to be as low as 35% in
one cell).

The OTC Panel which approved SnFz (convened in 1976,
issued in 1985) only considered its t anti-caries
properties. This petitioners reading of the literature
strongly indicates that if compliance could be improved,
this anti-microbial represents the most efficacious of
currently marketed OTC anti- microbial.

(3) Enzymes to break down the adhesive substances
in plaque have frequently been recommended in the
literature and possess a certain attractiveness from a
bio-chemical mechanism perspective. While common in
animal oral care preparations, this mode of action is not
common in the US human products, perhaps because of
regulatory considerations, but more probably due to the
inherent slowness of the reaction kinetics between a
dilute soluble enzyme and a-solid substrate. The 30-60
second usual.brushing regime is marginal at best for such
enzymatic action.

MICRODENTm Mode of Action: The active ingredient, MICRODENTm
has a mode of action not.identical to but closely allied with (1)
above, ie., Cleaning. It also possesses added functionalities
discussed below. It does not, to the best of petitioners
knowledge, possess any measurable anti-microbial activity,
enzymatic properties, nor pharmacologic or biochemical interference
effects at the concentration experienced in the oral cavity.

Simple inspection of the molecular structure of the raw
materials comprising MICRODENTm (poloxamers and simethicone)
reveals none of those active sites usually responsible for the
requisite toxicity of anti-biological agents nor sites for
subsequent chemical reaction with non-active ingredients.

The high molecular weight, polymeric form of the raw materials
further restricts their accessibility for deleterious action to
soft oral tissue, (See Master files approved for Panel access and
safety data summaries included under Section III-A). The molecular
properties as well as the experimentally evaluated parameters in
the referenced Master Files form the basis of the non-invasive
description of MICRODENTm’s mode of action.

J’{



2. BASIS OF ACTION

MICRODENTm interrupts, restricts the formation of, and/or
otherwise interferes with the accumulation of plaque
SUrfaCeS by a mode Of action comprised of four intoenra~g~~
elements. Namely:

CLEANING the oral cavity and tooth surfaces of various
substances from which oral cavity microbes can form plaque and
plaque precursors.

ANTI-REDEPOSITION properties which alter the effective
surface energy of the tooth surfaces, thereby reducing the
ability of newly formed plaque to successfully attach to the
tooth .

INFUSION of the plaque matrix or web by surface activity
altering agents, causing the plaque to be less adherent to
itself and more easily disrupted by normal abrasive oral
hygiene procedures, and

FREOUENCY OF USE, while not a biologic or surface active
prOperty Of MICRODENTm, this is an important and inherent
element in its’ mode of action. Use is not restricted (as it
is with almost every other reported plaque fighter) by
irritations of oral tissues, body burden limitations due to
cumulative toxicity or “fatigue” due to taste and/or mouthfeel
negatives. Use Frequency
efficacy of certain product

3. CLEANING

is,
forms

however, crit-ical to the
of MICRODENTm.

As used in this document, the cleaning function of MICRODENTm
is limited to the actions of the surfactant moiety. It does not
include the physical removal afforded by the abrasive additives
which may be included in a specific formulation.

The primary need for a surfactant in the oral cavity is to
reduce the surface tension between all forms of debris in the
cavity ard the soft or hard tissue with which it is in contact.
There is a lesser need for oil/water type surfactantcy. Hence, the
emulsification properties of the nonionic poloxamer family are
especially suited for this task, even though the strong bipolar
character of the anionic surfactant commonly used in toothpaste
(sodium lauryl sulfate) has greater lifting power for oil based
stains in a typical detergency test on fabric.

(2



Section V.-C. contains the results of Itin-the-rnouth’r
evaluations of the debris removal efficacy of MICRODENTm. For
purposes of this introduction, it is sufficient to note that
frequent use of MICRODENTm containing products, specifically
sprays; demonstrates that the oral cavity has less debris at the
end of the day. This reduction in debris includes that which can
be rinsed from the mouth with multiple rinses with a strong (5%)
surfactant solution as well as that which can subsequently be
brushed off with a toothbrush and a 5% surfactant solution.

4. SURFACE ACTIVITY/SURFACE ENERGY OF TEETH

A common principle in the formulation of an effective
detergent for fabric or hard surfaces is to include in the formula
a molecular species referred to as an “anti-redepositionFt agent.
The purpose of this ingredient is to change the surface energy of
the surface cleaned by the surfactant ingredient so that the
surface has less attraction for the “dirt” released into the wash
solution (hence, “anti-redeposition”) or to which the hard surface
might later be exposed. To be effective, the “anti-redeposition~t
agent must itself be attracted to the surface which it is intended
to protect, and remain there for an appropriate length of time.

This principle was followed by Petitioners in developing the
plaque disrupting active ingredient MICRODENT~.

Specifically, in MICRODENTm the polydimethylsiloxane performs
this function. A more complete description of this chemistry and
appropriate literature references are included in Section V.-C.
For purposes of this introduction it is sufficient to explain that
the normally coiled helix
polydimethylsiloxane, is believed
poloxamer so that the more polar
hydrogen bond to the hard surfaces
soft tissue of the mouth.

This ‘luncoilinclllleaves the

of the raw ‘material,
to be “stretched’t open by the
oxygen atoms are available to
of the teeth, the pellicle and

relatively inert, low-energy,
dimethyl side of the siloxane chain exposed to any debris, plafie
or plaque-like material which might be available to attach itself
to the tooth or pellicle surface. Multiple methodologies
demonstrating this property of attached siloxanes to various
surfaces, including teeth, are found in the scientific literature
appropriately referenced. However, it is easily perceived by the
“smooth, slick” feeling of the teeth after use of a MICRODENT~
containing product. This slick effect, evidence of reduced surface
energy, persists for about 30 minutes for polydimethylsiloxanes
having a viscosity of 35o CS, and up to several hours for
viscosities above 1000 CS.



5. USE FREQUENCY AND PATIENT COMPLIANCE

The non-invasive, non-irritating, extremely pleasant,
mouthfeel and taste of the MICRODENTm active ingredient (especially
compared to almost all other active anti-plaque ingredients for the
oral cavity) leads to a much greater use frequency than previously
experienced. Again, the dental literature is so replete with
commentary on the difficulty of obtaining adequate compliance by
the consumer/patient that further commentary on WhiteHill’s part
would be redundant.

With a spray formulation which can be swallowed like a breath
mint or breath spray, use frequency of 3 to 5 times a day by
consumers is common. Data in Section V.-C. supports increased oral
care frequency for every product form of MICRODENTm tested,
including MICRODENTm DENTAL FLOSS, in a cateaorv with perhaps the
loncfest history of noncompliance.

(,.:



II. QUANTITIES OF ACTIVES

D. PHYSICAL FORM OF ACTIVE INGREDIENT

,,

The physical form of the active ingredient MICRODENTm is always the
same, an EMULSION. The emulsion form is a particularly suitable
form for oral care purposes in that it lends itself to a wide
variety of formulation variables (described below as lfproduct
forms”) which aid in patient compliance and fit into established
habits (brushing, rinsing, spraying, massaging, flossing, gum
chewing, etc.) .

1. DEFINITION OF DOSAGE FORM

The dosage form of the anti-plaque active ingredient
MICRODENTm, herein described, is:

..—

flMICROI)ENTw is an EMULSION of a
, polydimethylsiloxane (dimethicone or
simethicone) as the discontinuous phase in, or
by, a block copolymer of ethylene oxide and
propylene oxide (poloxamer) formulated into a
product form suitable for direct introduction
into the oral cavity. Whereby said EMULSION
directly, or with the aid of oral cavity
fluids, (saliva and succulal) can be
adequately dispersed across the hard and soft
surfaces of the oral cavity. Said EMULSION
may have as its continuous phase either the
poloxamer itself or a suitably ingestible
liquid, gel, paste or solid into which the
poloxamer is dissolved or dispersed, thereby
retaining the EMULSION form of the active
ingredient after introduction into the oral
cavity.

No Other Dosage Forms Recommended: WhiteHill knows of no
other dosage form of the active ingredient MICRODENTW which would
simultaneously be safe and effective.

Any solvent capable of dissolving both the poloxamer and
polydimethylsiloxane would be extremely irritating to the oral
cavity, grossly toxic, or both. Therefore a true SOLUTION is not
included in the definition of dosage form.

Since the raw materials are high molecular weight polymers, it
is obvious that a GAS as a dosage form is impossible.

Finally, SOLIDS , other than the solid emulsions herein
defined, would not be expected to provide efficacy since the
distribution of the polydimethylsiloxane would not be uniform.

MICRODENTm has no known effect when ingested without adequate
oral contact (ie, a SOlid pill or capsule) nor should it be
presented in an injectable form. Hence, the definition above is
presented to the Panel as the only rational dosage form which
should be considered.



2. PRODUCT FORMS MEETING DEFINITION OF DOSAGE FORM

Unlike most anti-plaque ingredients which rely upon solution
chemistry for their dosage form, the emulsion form is conveniently
flexible across may product forms. The emulsion which contacts the
surfaces of the teeth and oral cavity can be presented to the
consumer in a number of PRODUCT FORMS while still retaining the
EMULSION form as the active dosage form available upon contact with
oral surfaces.

Upon first glance, it might appear that separating the
definition of “dosage form” from that of “product formt’ is an
exercise in semantics. However~ the FDA has an established history
of dividing a “product form” which the general public w~uld define
as a ‘lliquidflinto at least two distinct lfdosage formsrt, ie, (a)
Solution’ and (b) Emulsion.

This distinction is well justified in that the presentation of
an active ingredient to (say) the gastrointestinal tissues as a
Solution would be expected to produce a quite different response in
both safety and efficacy than it would as an Emulsion. The same
distinction holds true for active ingredients applied externally to
the skin. Those presented as emulsions perform quite differently
than the same ingredient presented as a solution (eg., in DMSO) or
which if presented in a poorly admixed solid would not perform at
all.

(a) LIQUID EMULSIONS

A product form which most of the general public would
describe as a liquid can be achieved with a MICRODENTm emulsion
wherein the liquid continuous phase is water, water/ethanol
mixtures or similar solutions of comparable materials. At
relatively low levels of MICRODENTm (below 3-5%) the poloxamer is
primarily dissolved in the solvent (water) and serves to hold the
polydimethylsiloxane in an emulsified suspension.

Examples detailed in Section I. (LABELS) range from
water/ethanol mixtures suitable for spraying into the mouth to
alcohol-free water mixtures suitable for mouth rinses. Since the
active ingredient reaching the oral tissues is the same emulsion,
these liquid product forms can be expected to have similar or
identical performance parameters across the full range of water-
alcohol concentrations, with or without other soluble non-actives
in the formulation.



Another product form which most of the general public would
describe as a liquid can be achieved with a MICRODENTW emulsion
wherein the liquid continuous phase is anhydrous. In these cases,
the solvent mixture may be comprised of materials which have prior
FDA approval for ingestion or use in the oral cavity. Liquid
mixtures containing ingredients such as ethanol, glycerin,
propylene glycol, or a low molecular weight poloxamer meet these
criteria and allow for stable distribution of the active ingredient
as an emulsion.

Depending upon the solvent system employed, some or all of the
poloxamer may be dissolved in the solvent to maintain the emulsion
dosage form. The anhydrous liquid forms have primary utility when
the MICRODENTm is utilized with another active, such as stannous
fluoride, whose chemistry and/or OTC regulatory approval require
anhydrous carriers.

The non-reactive nature of the polydimethylsiloxane and the
poloxamer makes questions of active ingredient stability much less
troublesome than active ingredients having strong potential to
react or interact (eg., quaternary ammonium salts, phenolics,
terpenoids, stannous fluoride~ quaternary nitrogen hetercyclics
such as Sanguinarine, ionic surfactants, soluble pyrophosphates,
etc.) with other ingredients in the product form.

WhiteHill has never observed any liquid formulation variable
which rendered the MICRODENTm inactive as long as the EMULSION form
was retained.

(B) GEL EMULSIONS

In many respects, a Gel Emulsion is a sub-set of Liquid
Emulsion. However, in the general public’s view, these semi-solids
represent a different Product Form. All of the commentary in the
preceding section apply to this form. In addition, the presence of
a gelling agent further serves to stabilize the MICRODENTW
EMULSION .

The gelling agents suitable for MICRODENTm include silica gel,
modified cellulose, natural gums like xanthan and carrageenan. At
higher concentrations, certain poloxamers (especially 407) are
themselves gelling agents as well as a part of the active
ingredient.

The LABEL Section I, previously referenced, describes gel
Product Forms ranging from soft gels without abrasives, suitable
for the plaque-like debris which accumulates on the soft tissue of
babies and edentulous persons, to silica-loaded gels which function
as abrasive toothpastes.

~,....,,,..



(c) SOLID EMULSIONS

:.
\,

So ubiquitous are the OTC products comprised of liquid
emulsions, that the fact that emulsions exist in a primarily solid
form is often overlooked.

MICRODENTm, when prepared from molten poloxamer 407 (a solid
at room temperature) forms first a !Imeltemulsion~~wherein the now
liquid poloxamer is the continuous phase , emulsifying the insoluble
polydimethylsiloxane in a stable fashion within itself. When the
emulsion returns to near room temperature, the continuous phase
solidifies, rendering the entire emulsion an apparent solid,
although the emulsified polydimethylsiloxane is present as a
discontinuous liquid phase.

This product form is especially useful for increasing the
plaque fighting efficacy of interproximal devices, such as dental
floss and interdental stimulators. Patents covering the utility of
MICRODENTm in these SOLID EMULSION delivery forms have recently
issued and represent a major advance in both efficacy of plaque
reduction and improvement of patient compliance or willingness to
use these interproximal devices.

Clinical evaluation of MICRODENT’m DENTAL FLOSS produced
evidence of the first statistically significant improvement over
standard waxed dental floss for the reduction of interproximal
plaque. This study is included in Section V.-C.

Clinical tests on the solid emulsion product form as
incorporated into interdental stimulators are currently in design
and may be underway before the Panel convenes. WhiteHill will
present these clinical results to the Panel as they are completed
and will petition the FDA for their inclusion into the official
deliberations as a part of this response to the call for data.

(D) CHEWING GUM AND OTHER INGESTIBLE

This product form is essentially a sub-set of SOLID EMULSIONS,
but since as a product form category, the general public does not
include products originally designed as confections in the oral
care product category, much less as beneficial plaque fighting
products, these product forms are presented to the Panel in a
separate section.

One of the unusual properties of the MICRODENT~ active
ingredient is its ability to be incorporated into ordinary chewing
gums in a fashion that is both pleasant and efficacious. Unlike
the solid emulsion forms of dental floss and interdental
stimulators, the patent filings on chewing gum and other
ingestible are incomplete. Hence, the disclosure of this
information, is presented to the Panel under the rules of
confidentiality included in the call for data, specifically so as
to not violate the prior confidential disclosure rules of the US
Patent Office.



When combined with gums formulated to not enhance the
formation of caries (ie, sugarless) , the gum presents the emulsion
to the teeth and oral cavity over a lengthy period of time, with
modest abrasion. Given the clinical evidence of plaque reduction
presented in later Sections, which clearly highlight the beneficial
effect of adequate contact and contact time, is appears highly
probable that this product form of the active ingredient may well
be among the most efficacious, with total dose levels no greater
than that of other product forms.

When MICRODENTW containing chewing gum is used, the “debris
clearingt’ effect is immediately perceived and the reduction of
surface energy (slickness) is thorough and long-lasting. WhiteHill
recognizes that such perception of physical changes in the oral
cavity does not assure a clinical result similar to that obtained
with other product forms.

How’ever,the opportunity to move the joy of children (and many
adults) and the bane of practicing dentists into a form both
pleasant, beneficial, and acceptable to the professional dentist is
worthy of the Panel’s patience as the lengthy process of evaluating
all the data for many proposed ingredients proceeds.

Chewing gum clinicals are in the planning stages and may be
underway by the time the Panel convenes. As a part of this filing,
WhiteHill will petition the FDA to include the results of these
clinicals as they are available.

OTHER INGESTIBLE product forms which carry the solid emulsion
character include “breath mints” and candies. Many hard candies
are solid emulsions of fats and flavor oils within the continuous
phase of “glass” formed by complex sugars/carbohydrates. Mints are
usually compression molded admixtures of similar ingredients.

Solid emulsions of MICRODENTm are compatible with the
compression moldable or “glassing“ materials, providing excellent
active ingredient release properties.

Of particularly utility are those ltcompressionsllor “glasses”
formed by non-cariogenic sugars and carbohydrates such as sorbitol,
xylitol and hydrogenated glucose syrup. Mints and candies
containing solid emulsions of MICRODENTm in final concentrations
similar to that of other clinically tested product forms, are quite
pleasant and exhibit the same mouth clearing and teeth surface
activity reduction previously discussed.

“Other Ingestiblesl’ clinicals are in the planning stages and
may be underway by the time the Panel convenes. As a part of this
filing, Wh3teHill will petition the FDA to include the results of
these clinicals as they are available.



II. QUANTITIES OF ACTIVES

E. DOSAGE STRENGTH CONSIDERATIONS

(::,

1. DEFINITION OF DOSAGE STRENGTH

The dosage strength required for the anti-plaque active
ingredient, MICRODENTW, is best defined by analogy to other
cleaning and surface coating products whereby accessibility, time
and localized surface contact are more adequate elements for
definition than the typical mg/kg body weight definitions applied
to pharmacological agents or percent by weight applied to common
topical antimicrobial.

The proposed definition of dosage strength is:

“(l) Sufficient poloxamer contacting the
target tissues (either the entire oral cavity
or specific areas, eg., interproximal) to
effectively remove significant quantities of
loosely attached, dispensable debris within
the time the MICRODENTW is normally and
comfortably held in the mouth and (2)
sufficient emulsified polydimethylsiloxane to
effectively coat the targeted teeth and soft
tissue surfaces with a micro-thin, ablative
layer of polydimethylsiloxane. ‘I

On a concentration basis this definition requires a product
form range from 0.4% to 4.0% in liquid and gel emulsions, and a
range from 0.01 to 0.2 grams per use of interproximal device
delivering a solid emulsion. More specific amounts/product form
are detailed below.

2. CONCENTRATIONS OF INGREDIENT REQUIRED TO ACHIEVE
OPTIMAL DOSAGE STRENGTH

(a) RATIOS OF RAW MATERIALS IN INGREDIENT

Achieving the “sufficient emulsified polydimethylsiloxane to
effectively coat the targeted teeth and soft tissue surfaces”
requires that the ratio of poloxamer to polydimethylsiloxane be
adjusted according to the product form.

Specifically, ratios ranging from 100:1 (for rinses), to 40:1
(for sprays), to 16:1 (for gels), to 3:1 for solid emulsion (floss
and interdental stimulators) , to 1:1 (for chewing gum and mints)
are required.
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The principle here is obvious: For those product forms having
little or no physical plaque disruption action (rinses and sprays),
but considerable volume distribution across the oral cavity, a
higher proportion of cleaning raw material is required. For those
with more physical disruption, but less frequency or volume use
(floss or gum) , more surface energy altering raw material is
needed, but less surfactant.

Hence, this Petitioner submits that OTC approval of all ratios
of poloxamer to polydimethylsiloxane from 100:1 to 1:1, depending
upon the product form desired is reasonable. The full range of
ratios should be approved by the Panel because they: (1) fit the
mode of action, (2) conform to the ratios for which clinical
efficacy is demonstrated, and (3) are all equivalent in safety, as
indicated by the lack of demonstrable toxic effects by either raw
material comprising the active ingredient MICRODENTm.

(b) QUANTITIES OF
PRODUCT FORMS

SPRAYS

(1) 0.4% to 1.

INGREDIENT IN VARIOUS
TO ACHIEVE DOSAGE STRENGTH

2% if a spray intended to deliver 0.3
to 3.0 ml to the oral cavity-wh~n used 4 to 6 times/day.
If a spray is intended for nighttime and morniing use (2
to 3 times per day, the concentrations should be 1.2% to
2.4%. This equates to daily delivery of 0.005 arams to
0.072 grams of active ingredient. -

GELS

(2) 0.4% to 2.0% for a gel distributed
teeth and/or gums twice a day. This equates
delivery of 0.008 grams to 0.04 grams
ingredient.

RINSES

(3) 1.0% to 4.0% for an expectorated

across the
to a daily
of active

rinse used
twice-a-day. This equates to a daily delivery of 0.03 to
0.12 grams/day of active ingredient.

DENTAL FLOSS

(4) 0.01-0.04 grams/meter of dental floss used
interproximally at 0.5 meters once a day. This equates to
0.005 to 0.02 grams per day of active ingredient.



GUMS AND MINTS

(5) 0.04 to 0.2 grams per stick of chewing gum or
0.04 to 0.4grams per breath mint or hard candy.

TOOTHPASTE

(6) 2.0% to 4.0% for
expectorated after use. This

an abrasive toothpaste
equates to 0.01 to 0.02

grams per day of active
X 2/day X 10% retained)
contact.

ingredient ingested (2 grams/use
, 0.1 to 0.2 available for teeth

, INTERDENTAL STIMULATOR

(7) 0.005 to 0.02 grams per interdental stimulator.

.—
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PILOT CLINICAL STUDIES
PP-1986-01
PP-1986-02

A. ABSTRACT

The PetitionerJs active ingredient, MICRODENTm, was tested in
a pair of double blind, parallel treatment design protocols wherein
subjects discontinued normal oral hygiene for the test period, but
used instead a Test Product with the brand name TAKE-5m (containing
0.43% MICRODENTm) or a Placebo of commercially obtained breath
freshener branded BINACA@.

Active and Placebo test groups of 10 each (PP-1986-01) and 13
each (PP-1986-02) used their assigned product delivered by a spray
device at least 5 times per day. In one test (PP-1986-01) subjects
were not given a dental prophylaxis, and were scored for plaque at
Baseline and after 24 hours. In the second test, (PP-1986-02) the
subjects received a dental prophylaxis and were scored after 48
hours.

In both pilot tests, the plaque accumulation with the Test
Product containing MICRODENTm was less than with the Placebo.

In the “no prophylaxis” test, the increase in mean plaque
score after 24 hours of no oral hygiene was evaluated. The test
group’s increase was about two/thirds of the placebo group’s
increase.

In the “with prophylaxis” test, after 48 hours of no oral
hygiene, the mean plaque score of the test group with MICRODENTm
was 9% less than the placebo gro.~p’splaque score.

Since the number of subjects in each group was small, no
attempt at determining statistical significance was deemed to be
warranted. There were no adverse effects on hard or soft tissue
observed.
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PILOT CLINICAL
PP-1986-01
PP-1986-02

B. PROTOCOL BRIEF

1. INFORMATION SOUGHT

These pilot clinicals were designed

STUDIES

to pruvide an indication
whether the active ingredient of ‘this p=tition, MICRODENTW,
previously test marketed as a mouth “cleanerltand breath freshener,
would demonstrate sufficient effect on plaque to be worthy of more
complete clinical evaluation. The questions posed were:

(a) Does the active ingredient, MICRODENT~, cieliveredin
a spray fO~, have an effect when used frequently by
individuals with plaque already well established, and

(b) Does the active ingredient, MICKODENTW, deliveredin
~ a spray form, have an effect when used frequently by

individuals with plaque removed before beginning use.

2 * FORMULATIONS TESTED : ACTI V)l Vs PUEBO

AG!mLE

The exact formulation of MICRC)DENTW in the commercial
product, TAKE-5~, and as used in these studies, follows:

.._
--------.

... .. _ ..

The exact placebo formula, BXNACA@, is not known.
However, the commercial label declares: alcohol, water, glycerin,
sodium saccharin, and flavor. The propellant is hydrocarbon A-46
This placebo was deemed adequate to stimulate saliva flaw and
introduce alcohol and flavor oils (potential antimicrobial) to the

& oral cavity in quantities similar to the test product.~..

I
—.
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PILOT CLINICAL STUDIES
PP-1986-01
PP-1986-02

B. PROTOCOL BRIEF

1. PROTOCOL DESIGN ELEMENTS PP-1986-01

(a) Double blind, parallel treatment.
(b) Ten (10) subjects per test group.
(c) Suspension of normal oral hygiene during test.
(d) Subjects pre-screened for oral health and scored

for baseline plaque index (Turesky modification,
Quigley-Hein) . Subjects randomly distributed into
two groups based on plaque score equalization.

(e) Subjects were not given a dental prophylaxis.
(f) Subjects instructed in proper use of sprays, one

self-administered use observed, then instructed to
use the assigned product ad lib but at least five
(5) times per day.

(9) Subjects returned to clinic at 24 hours for scoring
of plaque index as in (d).

2. PROTOCOL DESIGN ELEMENTS PP-1986-02

(a)
(b)
(c)
(d)

(e)

(f)

(9)

Double blind, parallel treatment.
Thirteen (13) subjects per test group.
Suspension of normal oral hygiene during test.
Subjects pre-screened for oral health and scored
for baseline plaque index (Turesky modification,
Quigley-Hein) . Subjects randomly distributed into
two groups based on plaque score equalization.
Subjects were given a through dental prophylaxis,
reducing the plaque index to zero at time zero.
Subjects instructed in proper use of sprays, one
self-administered use observed, then instructed to
use the assigned product ad lib but at least five
(5) times per day.
Subjects returned to the clinic at 48 hours for
scoring of plaque index as in (d).
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PILOT CLINICAL STUDIES
PP-1986-01
PP-1986-02

c. QUANTITATIVE RESULTS

These tests, with their small number of subjects per group,
very short test periods, and informal protocol, were not intended
to be subjected to statistical analysis. Thus , the only value is
in the trend lines. That value is primarily limited to the
encouragement to pursue the more rigorous tests submitted in this
filing. There is some retrospective value, of course, if the
trends are consistent with statistically analyzed full scale
clinicals.

m ~P-1986-01 RESULTS AND DISCUSSION

TABLE 1.

No. OF MEAN MEAN MEAN
PRODUCT SUBJECTS BASELINE 24 Hr DIFFERENCE

TAKE-5 10 1.83 2.04 0.21

BINACA 10 1.78 2.10 0.31

The trend line suggests that under these use conditions, the
expected rate of increase due to the cessation of oral hygiene for
24 hours was moderated somewhat by the test product containing
MICRODENTm. On this small population sample, the increase in
additional plaque over that at baseline by subjects using TAKE-5
can be considered to be one/third that of the increase in subjects
using the placebo.

This is considered to be a surprising finding in light of the
24 hour test period chosen.

+



~ PP-1986-02 RESULTS AND DISCUSSION

TABLE 2.

No. OF MEAN MEAN MEAN REDUCTION % REDUCTION
PRODUCT SUBJECT O Hr 48 Hr Vs. BINACA vs. BINACA

TAKE-5 13 0 1.62 -0.16 9%

BINACA 13 0 1.78 -- --

Again the trend line suggests some beneficial effect by the
active ingredient MICRODENTm in reducing plaque build up. Over the
48 hour period, the actual mean difference in plaque score between
the two test groups was somewhat greater than in PP-1986-01 (0.16
vs. 0.10). This may be due to starting with prophylaxis, or could
be due to the longer, more numerous, exposure to the active
ingredient.

CONCLUSION

The active ingredient, MICRODENTW, does reduce plaque under
two rather different protocols and time frames. The extent of the
reduction is not clear, nor does this test do much to suggest a
mode of action. The consistency of direction for the two pilot
clinicals is perhaps more relevent than the actual magnitude of the
results.
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111. Animal Safety Data

c. Finished Drug Products

1. Controlled Studies

ABSTRACT

A gel emulsion formulated for use as a ~lBaby Gum and Tooth
Cleanserll to remove “plaque-like film” that forms on babies gums
before and during teething, was tested in its finished form.

As would be expected from the knowledge of the safety of the
individual ingredients and Raw Materials comprising the active
ingredient,, MICRODENT~, there were no deleterious effects noted
under stringent dosing procedures.

The Acute Oral Toxicity in Rats produced zero Percent
mortali,tywhen dosed with a single oral dose at 10.0 g/kg.

A Twenty Day Hamster Cheek Pouch Application Study placed
three applications of 0.1 ml daily fo~ five
consecutive weeks (total of 60 applications) . After
gross and ~istopathological changes, the conclusion
cause systemic physiological changes. ...or
significant deviations from histologic morphologylt

FORMULATION TESTED
(In order of addition)

%

days of four
evaluation for
was; “Does not
statistically

M.ICRODEN_TM _ 2.12.—
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Final <eport Summarv——

DATE : May 1, 1990

CLIENT:

STUDY NO.: 90051

REFERENCE: L. DePellegrini

TEST ARTICLE: OTC Oral llealt.hcare Product B# 787-19, i2-27-90

TEST ARTICLE RECEIPT DATE: February 5, 1990

STUDY INTERVAL: February 22, 1990 to March 8, 1990

Acute Oral Toxicity in Rats

Method: Ten (5M:5F) albino rats, 214 – 232 g, each received a

single oral dose of the test article at a dose level of ten

(10) grams per kilogram bodyweight. Animals were observed

for pharmacologic activity and drug toxicity 1, 3, 6, and

24 hours after treatment, and daily thereafter for a total

of 14 days. Non-survivors and animals surviving the 14 day

observation period were subjected to gross necropsy, with

all findings noted. Tile test article was used as received

(Sp.g. = 1.09).

‘D50 >
10 g/kg

Dose Level No . Dead/No. Dosed Mortality

(g/kg) Sex (M:F) (%)

10.0 5M:5F 0/5:0/5 o

This test article is not toxic oraily Lo rats under the

conditions of this test.



Final P.eport S\lmmarv

DATE: Mav 1, 1990

CLIENT:

STllDY NO. : 90051
REFERENCE : L. De Pellcgrini

TEST AR”I’ICLE: OTC Oral llealthcare Product B# 787-19, 12/27/89

TEST ARTICLE RECEIPT DATE: February 5, 1990

STUDY INTERVAL: February 15, 1’990 to March 15, 1990

Twenty (20) DaY flamster Cheek Pouch Application Study

h[ethod

Twenty-Four Golden Syrian hamsters (E[a:ENG (SYR)), male, were divided

into two (2) groups of 12 animals each. The animals in the one (1)

group, 71 - 119 g, each received three (3) applications of 0.1

milliliter of the test article daily in the left pouch, five (5) days

per week for four (4) consecutive weeks. The right cheek pouches

received no treatment . The 12 hamsters in the remaining group, 84 -

118 grams, were used as controls and received identical dosages of

distilled water. Prior to each treatment each day, observations

noting crythema and edema, and other effects, were made . Initial

blood values were obt:lined from a separate group of five (5) animals.

Terminal blood values were obtained Erom five (5) animals from each

test or control group. All animals were euthanized after the

twentieth dosing day. The left cheek pouches from ten (10) animals

from each test or control group were submitted for histopathology.

The test article was used as

Observations

Irritation was not cbserved

appears to be no significant

initially and terminally or

received.

in any test or control animal. There

difference between blood values obtained

between the terminal test and control

group values. Gross necropsies revealed no apparent test related

deviations.

Conclusion

This test article does not cause systemic physiological changes in

hamsters, under the conditions of this test. “When applied to the

epithelial surface of the left cheek pouch of male hamsters at :1

dosage of 0.1 ml, 3 times a day for 5 days per week [or 4 weeks, the

test article used in this study does not produce any signi.[icant
incidence (p = 0.05 or less) of deviations from histologic morpllc~ logy

in the animals submitted for pathology evaluation .“

1
Samuel W. Thompson, D.V.M., M.S., Diplomate, American CoLlcgc of

Veterinary Pathologists
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“1’llis test W;IS (icsiflrled to detcrmirle rile 111-,11 [flxic.it~ p{jLc;lLi;llof LIIC

test article in rats at a dose level of tell (10) ~r~ms test ;lrci~l~

pc~ kilogram 0[ a[limal bodyweight. ‘[”[]emethod descrit)ed by }{~g~:l

served as n guide.

Wistar-strain, albino rats were used for this test. Animals were

ordered from a suitably licensed dealer, in equal numbers of each sex,

between 190 and 220 grams bodyweight, and opproxirnately six to nine (6

to 9) weeks of age. Upon receipt, animals were carefully checked for

respiratory difficulty, ocular or nasal lacrimation, dehydration,
diarrhea, and general thriftiness.

Animals were acclimated for at least seven (7) days prior to test

initiation. They were housed in stainless steel cages with indirect
bedding, in a room with a 12 hour light/dark cycle. The room
temperature was controlled, to provide for }he hea$th and comfort of

the animals with an approximate range of 65 to 75 F. The humidity

IJaS also monitored. Diet consisted of Agway ProLab Rat, Mouse and
I{amster 1000 Feed, as we].1 as water, ad libitum.

Prior to test initiation, the test article’s mass to vo lume
relationship (specific gravity) was determined to faci~itate
volumetric dosing.

Twenty-four (24) hours prior to test initiation, the rats were

reexamined for general thriftiness as described above. A group of

five (5) male and five (5) female rats, of sufficient weight to assure

a fasted bodyweight between 200 and 300 grams, was labelled and set

aside.

‘The following day, after approximately 18 hours of fasting, each rat

was weighed and marked with an ear clip. Individual doses, calculated

on the basis of bodyweight, were administered using a stainless steel

intragastric feeding needle, of sufficient bore to allow even passage

of the test article. Rats were then returned to their cages, where

food and water were available ad libitum. Each cage was labe~led—
uniquely with respect to job number, test article, dose level, sex,

animal number(s), and date of dosing.

Animals were observed for signs of pharmacologic activity and drug

toxicity at 1, 3, 6, and 24 hours post-dosage. Observations were made

at least once daily thereafter for a total of 14 days.

Animals sacrificed at the end of the 14 day observation period, aS

well as tlon-survivors, were subjected to complete gross necropsy, Iwith

all findings noted. Sacrificing was accomplished via carbon dioxide

asphyxiation.

The test article was considered to be orally toxic to rats at ten (10)

grams per kilogram of bodyweight if 50% or more of the animals in the

test group died during the 14 day observation period.

1
E.C. I{agan, “Acute Toxicity”, Appraisal of the Safetv of Chemicals in

Fr.n{l l)t-l,”r~nri Cmqfnntir<. (Tho Acqonintinrl of Food and Drl!p officials
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TwL!nLy (20) [)av
I{an)s[cr Cl)eek l)ouch Application Studv

“rIlistest I,JaSdesiancd (.o determine EIIe ext~nt of irritat ion prod~lced

in the Ilamster cheek pouch followi.llg repeated doscs 0[ ,] f(>rm[l]atioll

and to monitor ,any .sYsremic physiological changes t_[lrouzilclinical

hematology and gross pathology.

Golden Syrian hamsters (Ela: ENC (SYR)), male, approximately 6 Lo 7
weeks old, were used. The animals were obtained through a suitably

licensed dealer. They were checked carefully upon receipt for

diarrhea, dehydration, respiratory difficulties, postural

deficiencies, skin lesions and general condition.

The animals were acclimated for nine (9) days prior to test
initiation. They were individually housed in stainless steel cages
with indirect bedding, in a temperature controll~d room where only

hamsters were housed. The room had a 12 hour light/dark cycle and the

room “temperature was controlled to compoly with Animal Welfare

regulations, with an approximate range of 60 to 85° F. The humidity
was also monitored. Diet consisted of Agway ProLab Rat, Mouse &

Hamster 1000 Feed, as well as water, ad libitum. Each animal was
individual identified by number and cage~abel.

Twenty-four (24) hours prior to test initiation the animals were
reexamined. Any animals in poor condition were not used. Animals

deemed fit for test were randomly divided into three (3) groups aS
follows:

Ewe # of Animals Assignment

I 5 Initial Blood Values

II 12 Test Article

111 12 Control Article

(Distilled Water)

The animals assigned to Group I were then fasted. The following day,

the Group I animals were anesthetized via inh~lation, utilizing

Halothane (U.S.P. ). Blood samples were then taken from each of these

animals.
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Tl]e parameters to bc Cxamil][’d

-rota]

illcluclcd[.IILI[n] [owingl:

llcmaLo logy

erythrocyt[’ col]nt

[{cmoglobin

}{ematocrit

Total and differential leukocyte count

Blood Chemistrv

Eacl) animal in

treatment. Food

the animal by ri

Serum glutamic oxalic transaminase

Serum glutamic pyrivic transaminasc

Serum alkaline phosphatase

Blood urea nitrogen

Glucose

Groups II and III then rcccived the following

particles were cleared from the mucosal sur[acc of

rising the pouches with distilled water. Then t}~c

cheek pouches were gently everted manualLy and observations were
recorded (see Table 10). A one (1) cc syringe was then filled with
the appropriate test or control article. One-tenth of one (0.1)
milliliter of the appropriate article was then applied to the mucosa

of the left cheek pouch of each animal. The right cheek pouches

served as untreated controls. The animals were also observed for

pharmacotoxic effects.

These procedures were carried out on the animals in Groups 11 and III,

three (3) times per day, five (5) days per week, for four (4) weeks.

Individual bodyweights were recorded at test initiation, weekly

thereafter and at termination.

On the last dosing day, after the third dosing procedure, the animaLs
were fasted. The following day five (5) animals from each group were

randomly chosen for terminal blood evaluations. The procedures and

the parameters were as stated for the initial evaluations. h~l

animals were then euthanized either by Halothane overdose or by carbon

dioxide asphyxiation. Gross necropsies were perEormed on all animals

with all findings noted. The left cheek pouch of each animal was

removed, stapled to an index card, labelled and fixed in 10’% formalin.

The brain, liver, kidneys, adrenal glands, testicles and any abnormal

tissues were also removed from each animal and similarly fixed. Ten

(10) randomly chosen pouches from each group were submitted for
histopathological evaluation by a board certi[ied veterinary

histopathologist. The remaining tissues were kept at this facility

for possible analysis at the discretion of the sponsor.

1
Brookdale Laboratories, 13100mfield, New Jersey. Due to the size of

tk~e animals, several samples were of insufficient vo Iume Lo obtain
values for all parameters.
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Acute Oral Toxicity in Rats

Individual results are presented in Table 1.

Twenty Day Hamster Cheek Pouch Application Study

The study organization is presented in Table 2. Group I animals, used for

initial blood values, are presented in Table 3. Initial complete blood

count values are presented in Table 4 and initial blood chemistry values

are presented in Table 5. Terminal complete blood count values and blood
chemistry values for Group II animals are presented in Tables 6 and 7

respectively. Terminal complete blood count values and blood chemistry
values for Group III animals are presented in Tables 8 and 9 respectively.

The scoring criteria used for oral mucosal reactions in the hamster is

presented in Table 10. The individual results for Groups 11 and 111 are
presented in Tables 11 and 12 respectively. The biophase/pathology cross
reference is presented in Table 13. The pathology report is appended.

Summaries of all results are found preceding the text.

i.,,”
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Table 1

Acute Oral Toxicity

90051
Page 9

OTC Or~l Health care Product B# 787-19, 12-27-89

Dose Level: 10.0 g/kg —

Animal Number Bodyweight Hours : Days: Bod.f,.deight

and Sex (grams ) 1 3 6 24 2 3 4 5 6 7 8 9 10 11 12 13 iL CSrims)

lM 232 NNN NNNNNN NNNNNN t~ :/ 330

2M

3 M

4M

5M

6F

7F

&3F

9F

10 F

220
226
228
224
214
218
216
218
218

N

N

N

N

N

N

N

N

N

NO CHANCES OBSERVED

Raw Data Page 12315

N = Normal
1
Hair moist and matted

D = Depression
2
~Hair matted and unkempt

SD = Slight Depression 4Probable middle ear infection

X13 = Severe Depression ~Diarrhea

t{ = Hyperactivity 6Mucoid diarrhea

+= Animal Death ,Appears dehydrated

8Convulsions

Muscle tremors BEST POSSIBLECOPY

Commcllts: tlllimals #l-#IO: No gross changes observed.
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Study organization

Twenty (2o) Day Hamster Cheek Pouch Application Sttldy

GROUP NO. OF ANIMALS ANINAL NUIJBERS ASSIGNMENT

I 5 1-5 Initial Blood Values

II 12 1-12 OTC Oral [{ealthcare

Product B# 787-19,

12-27-89

1,1I 12 13-24 Distilled Water -

Control

(;::_,.

‘k-



“1’;11)1(, ‘}

(;t”o[lp 1

initial BLood VaLucs Group

Al~imal Fasted Blood Samples ‘raken f-or:
No . sex Initial \JEt (E) Complete Blood Count Chemistry

1 M 82 x x

2 M 95 x x

3 M 102 x x

4 M 87 x x

5 M 94 x x

Raw Data Page: 6260

!,:,,,,. ,,
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Ervthcma Form,ltio]]

Natural pink condition of mucosa

!Jell-defined crythema

Moderate to severe erythema

Severe erythema

Loss of color (b

etc.)

Edema Formation

beet redness)

anching, blister

o

1

2

3

ng, s oughing of mucosa, &

Normal condition (Ilote folds in mucosa)

Slight edema (edges of area well-defined by

o

1
definite raising)

Moderate edema (area raised approximately 1 mm) 2

Severe edema (raised mqre than 1 mm and extending beyond 3
area of exposure)

Blistering 4



PATHOLOGY REPORT

llAMSTER CHEEK POUCH BUCCAL MUCOSA.L IRRITATION

.- --- .

Study Number 90051

,In~.l@dum-l~ion:

The specimens consist of the left cheek pouch of each of 20
acclimated, male Golden Syrian hamsters. Ten hamsters
composed a test and control group. The study was composed
of one test group (Group II) and one control group (Group

‘L III). A test article was applied at a dosage of 0.1 ml,
three (3) times daily for 5 days a week for 4 weeks, to the
left cheek pouch of each animal. The right cheek pouch of
each hamster received no treatment. On the 29th day,
approximately 18 hours after the last treatment, the animals
were observed and then euthanized with carbon dioxide. The
left cheek pouches were removed, stapled to index cards,
labelled, fixed in 10% formalin and forwarded to the
undersigned pathologist. The pathologist was not aware of
the identity or nature of the test article.

M.e&hods:

Two tissue specimens were selected from the left cheek pouch
of each animal. All tissue specimens were processed on a
VIP processor and were subsequently embedded in Paraplast in
such a fashion that the two specimens from each animal were
embedded in single tissue block. A tissue section of each
of the 20 blocks of embedded tissue specimens was cut at a
thickness setting of s microns on a rotary microtome and was
mounted on a glass microscope slide. Each mounted tissue
section was stained with hematoxylin and eosin,



eoverslippeci, and examined with a microscope by a
pathologist.

Statistical evaluation (p = 0.05 Or less) of the

\- histopathology data, as requjred by the pathologist, was
carried out by using I?i.sller’sExact ‘1’est– 1 tailed by
references to published statist~ca]. tables (Thompson, S. W.

and Rae, V. S., T’ox. . ~, pp 1–18, 1981) as follows:

‘I’heIncidence For My Abnormality Wilich Occurs In Treated
Versus Control Animals And Is Needed To Be Significant At
Probability Levels of 0.05, 0.01 & 0.001

. ..- ___ -.. -. .,_ ... . ,, .,- -...,. ... . . -------- . .. ,-. =... ..-. .
Abnormality

.. ,-,----
‘~normality Incidence of Tr~ated

Sample Incidence in ~k. ,,.-
Size Controls Not”~lgnificant 0.5 ‘o.i- .601

10 0/10 3/10 4/10 6/10 8/10
1/10 5/10 6/10 7/10 9/10
2/10 6/10 7/10 8/10 10/10
3/10 7/10 8/10 9/10 ---
4/10 8/10 9/10 10/10 ---
5/10 9/10 10/10 --- ---

______.>- ..,. -,.- .-“-,---- -..,-,, .-= ,.- .-.....—— _,..-_...-.

The histomorphologic observations of the pathologist .were
entered in a Leading Edge Computer using the LABCAT
software program for histopathology published by Innovative
Programming Associates of Princeton, New Jersey.

Res~,lts:

All animals of Groups II and III survived the 28 day test
period. No necropsy observation was reported to the
pathologist, as noted in the form for each animal entitled
“Individual Animal Data” which is attached to this report.

The results of the pathologist’s evaluation of all
microscopic tissue specimens from each animal comprising
this study are tabulated on the tables of “Tabulated Animal
Data”, which forms part of this report. In the table of
“Tabulated Animal Data”, an entry was made for each tissue
specimen from each animal to indicate if the microscopic
anatomy of the site was evaluated as being normal (N) or
abnormal in appearance. The histomorphologic observations
shown on the Tabulated ~imal Data Table appears in
narrative form on the form for each animal entitled
“Individual Animal Data”.

,,

‘ L



The incidence ratios of microscopic observations, as
described in the “Individual Animal Data” for each haIn St@r

are shown in the “Project Summary Tablet’wl~ichis attached
to this report.

Q.QK.us,slgQ :

The deviations from normal histologic morphology observed in
the left ,cheek pouch of each treated or control hamster
submitted for pathology evaluation in this study are shown

“P~oject Summary”,in the ‘ “Tabulated Animal Data” and
“Individual Animal Data” tables and need not be repeated
here.

No deviation from normal histologic morphology occurred at
ah incidence ratio in the hamsters of Group 11 (test
article) at a level which was significant (p = 0.05 or less)
when nompared to the incidence for the same observation in
animals of Group III (distilled water). Therefore, all
deviations from nc)~mal histologic morphology observed in the
left cheek pouch of the animals of Groups II and III, which
were submitted for pathology evaluation, are considered to
be spontaneous in their occurrence, fortuitous in their
distribution and unrelated to treatment with the test
article.

When applied to the epithelial surface of the left cheek
pouch of male hamsters at a dosage of 0,1 ml 3 times a day
for 5 days per week for 4 weeks, the test article used in
this study does not produce any significant incidence (p =
0.05 or less) of deviations from histologic morphology in
the animals submitted for pathology evaluation.

. .

Di.plomate, lune~ican College of Veterinary Pathologists

April 26, 1990

“““K-
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IV. Human Safety Data

AQ INDIVIDUAL ACTIVE COMPONENTS

Under Section III., Letters of Authorization were enclosed to
allow the Panel to access the Drug Master Files of the Raw
Materials from which the active ingredient, MICRODENTW, iS
constructed. The Letters of Authorization from for

are attached here again
for the convenience of the panel.-

Any relevant data on humans which the FDA has previously
deemed necessary in order to previously allow the wide use range
of oral and ingested products undoubtedly is included therein.

Petitioner has no additional information concerning Human
Safety Data and submits that, given the long history of safe use of
the Raw Materials at daily intake levels far above that which is
possible with the oral care products containing MICRODENTm, no
additional data is required to satisfy the requirements of GRAS.

~

This

COMBINATIONS OF ACTIVE COMPONENTS

sub-section is not relevant to the active ingredient,
MICRODENTm. Petitioner is not filing for combinations of-actives~

c- FINISHED DRUG PRODUCTS

As detailed in Sections O and I, all ingredients used in the
various finished drug products of this filing are taken from lists
of ingredients already widely used in the category and are GRAS.

In view of the difficulty that the manufacturers of both the
poloxamer and polydimethylsiloxane had in eliciting toxic responses
in animals, Petitioner submits that there is no likelihood of
finished drug products with MICRODENTm demonstrating a lack of
adequate safety in humans.

~ CONTROLLED STUDIES

All controlled clinicals which are presented in their entirety
in Section V. and summarized in Section VI., included
specifications that the examining dentists observe carefully for
any deleterious effects to the oral tissue. NONE WERE FOUND!

Since
microbial
controlled
irrelevant

the Mode of Action precludes pharmacologic or anti-
activity, Petitioner submits that high dose level,
studies for toxicity on human volunteers would be
and redundant.
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v. Efficacy Data

& .INDIVIDUAL ACTIVE COMPONENTS

(

There have been no clinical studies on the individual
active components of MICRODENTm. As noted in the definition sub-
section of Section II, ItQuantities of Active Ingredients”~ the
active ingredient of this petition, MICRODENTm, is comprised of an
emulsion of polydimethylsiloxane, in or by, a poloxamer.

Individual raw materials do not have the activity, efficacy or
mode of action ascribed to MICRODENTW. The ‘rColgateClinical Study
(WHOTI-1990)” presented under Section V. C. 1. below, clearly
demonstrates that neither of the raw materials alone have the
plaque reducinq effect of MICRODENTm.

Further, since the mode of action of MICRODENTm requires self-
administration of sprays, rinses, gels, dental floss, dental
stimulators or chewing gums, etc. on a frequent and sustained
basis, ‘there is no reasonable and meaningful way to test for the
efficacy of MICRODENTm as an individual active component. It must
be formulated into a finished drug product before it can be tested.

Further still, since MICRODENT”’S mode of action is non-
invasive, ie, there is no known anti-microbial or anti-enzyme
properties to be tested in vitro, there have been no laboratory
tests relevant to the activity of MICRODENTW performed by, or known
to, the Petitioner.

, ,..

(,.,;,.:,,:‘.,.,:.
,.,, ,.‘.:;.. ..



V. Efficacy Data

& COMBINATIONS OF INDIVIDUAL ACTIVE COMPONENTS

,..,J

(
,,,,.,.,,.,.,,.

+.:::.’.

This petition, under the ~’call-for-datalf,addresses only the
plaque reducing activity of MICRODENTW, as defined in Section II.

Section II does refer to the probable advantages to the
general public of having available certain oral care products
performing more than one beneficial ingredient. Such are already
being sold, of course, and undoubtedly the subject of simultaneous
filings with the FDA. [For example, certain fluoride (for caries)
containing mouth rinses also making plaque or gingivitis claims. ]

Petitioner expects to perform various tests, including
clinical studies, showing the efficacy and beneficial effects of
combinations of individual actives (such as sodium fluoride for
anti-caries activity) with MICRODENTm in the near future. These
studies will be made available to the panel as they are completed.

Reference to a Simultaneous Filinq in SUPDort of
Stannous Fluoride with MICRODENTm as a llCarri.erI~

The Agency and the Panel should also be aware that the
Petitioner has, in response to the ~lcall-for-datal$,joined with a
Co-petitioner, Dunhall Pharmaceuticals, Inc. in the filing of a
response concerning the active ingredient, stannous fluoride.

That filing includes new and pertinent information concerning
the clinical efficacy, and the improvement in consumer/patient
acceptability and compliance obtained with active, stable, stannous
fluoride containing oral care products, in which MICRODENTm is used
as a “carrier” of the stannous fluoride.

Said joint filing focuses on the ‘~gingivitistlclaims and
clinical reduction of gingival bleeding attributable to the well
known, anti-microbial, in vivo, activity of stannous fluoride.

It makes no assertions that stannous fluoride, when combined
with MICRODENTm has any additional clinical activitv for the
reduction of plaque other than that which is attributable to
stannous fluoride alone.

Petitioner submits that, given the non-invasive, surface
energy modifying, mode of action of MICRODENTm, one knowledgeable
in the art and science of oral care products would not expect to
see any increase in either the anti-gingivitis or the anti-plaque
activity of stannous fluoride when combined with MICRODENTm.



Other than, perhaps, an increase in patient compliance due to
improved taste and mouthfeel related to the surface energy

modifying properties of MICRODENTW, the clinical effect of the
combination should be no greater than for stannous fluoride alone.

Should information contrary to this current knowledge become
known to Petitioner, it will be promptly submitted to the Agency
for Panells review.

Therefore, in said joint filing, MICRODENTW is not presented
as an “active ingredient”, nor will stannous fluoride products
claim MICRODENTm as a “plaque reducer” under the active ingredient
listing on the label or in advertising.

Simply put, Petitioner does not intend to make, or allow
licensees to make, J!DOUBLEACTIVEI’ claims so popular in today’s
marketing arena , without the benefit of appropriate and convincing ‘
clinics’1 evidence:

!.” ,.



v. Efficacy Data

c~ FINISHED DRUG PRODUCTS: INTRODUCTION

In Section V. A. above, ~etitioner ex~lained that the mode of
.A

.

action and the need for the subject to self-administer the active
ingredient frequently to the oral cavity made it imperative that
all studies on efficacy be performed with formulated (or finished)
drug products and placebos which are as near in physical
appearance, taste and mouthfeel as is possible.

Thus , all the new and pertinent information known to, or
developed by, the Petitioner is included in this section. It also
seemed appropriate to include the bulk of the literature review and
copies of relevant publications in this Section V. C. 5., although
it is referenced in other sections as well.

The material in this section is intended to be read with a
full understanding of the ~rModeof Actionl~discussed and documented
from the literature primarily in Section VI., and an understanding
of the physical-chemical properties of the active ingredient,
MICRODENTm, discussed primarily in Section II.

When so viewed, Petitioner believes that the Panel will find
the Efficacy data consistent with the general body of scientific
knowledge and compelling toward an agreement with Petitioner that
the active ingredient of this response to the IIcall-for-datatlis,
in fact, a “plaque reducing” active within the claims restrictions
requested in Section VI. (Appendix I).

Petitioner recognizes that, as always, a review by experts
knowledgeable in the field will prompt many questions such as:

ItWhat would be the result if a clinical
protocol were designed to address this
question in another way?tl or,

Would the effect be greater or smaller if the
product were presented in a different
formulation or physical form~~? etc.

Petitioner also desires to know the answer to many such questions,
and intends to address some of them even while the panel begins its
deliberations. Petitioner asks both the Agency and the Panel for
their approval to submit new and relevant information as it becomes
available and under schedules which will not unreasonably disturb
the Panel~s deliberations.

Experimental pursuit of such new information as is reasonably
requested by the Panel will be pursued by Petitioner as the time
and resources of a small business (as defined by the Department of
Commerce and FDA’s Division of Small Manufacturers Assistance) will ,
allow.



(2) SURFACE ENERGY MODIFICATION

,,,.,.
(;;/;:

This, part of the Mode of Action is discussed at length in
Section VI. It is supported by overwhelming confirmation from the
literature reviewed herein. The surface energy modification
phenomenon is perhaps best summed up in a quote from Glantz (1978):

“the acquired film on low surface energy
(siliconized) substrates gave new nettability
data characterizing the polydimethylsiloxane
layer.!’

Glantz further observed that the attachment of plaque to
siliconized surfaces was “disorganized and loosely attached”.

Petitioner has discovered in vivo clinical evidence, based on
MICRODENTm, which is retrospectively consistent with Glantz’
findings, even though his observations were made on surfaces to
which the polydimethylsiloxane had been chemically synthesized in
place and in vitro. Specifically, the Colgate Clinical Study
WHOTI-1990 demonstrates that without the emulsified
polydimethylsiloxane there was no plaque reducing effect.

Accomplishing this surface energy modification in a pleasant
tasting, pleasant feeling, non-toxic and non-invasive manner is the
important and novel contribution of the active ingredient,
MICRODENTm to the “plaque reducing” category.

(3) FREQUENCY OF USE

The third factor is the direct result of the non-invasive,
non-irritating nature of the MICRODENTm emulsion itself.

Effective MICRODENTm product formulations are not limited to
(1) those which can only be used occasionally (as with irritating,
high alcohol vehicles), (2) those which have taste or astringency
profiles which cause the user to disregard label instructions
concerning “use time” or “frequency”, or (3) those requiring use
“in-the-private-bathroom” (not accessible for many or most of the
working population for much of each day).

Section V. C. 4. details the results of about 34oO consumer
home-use placements ranging from an oral hygiene spray to dental
floss. Products containing MICRODENTm were used with great
frequency and pleasure. Even with the l~most-lied-aboutt’oral care
use-frequency product category, Dental F1OSS, MICRODENTm DENTAL
FLOSS received much higher Ilintentto useftand I’intentto purchase”
responses than controls of standard, commercially available floss,
in addition to the clinical evidence of ~lauue removal su~erioritv.

Lack of compliance is a common editorial theme throughout
professional dentistry publications and newsletters. It is not
insignificant to note that one reason MICRODENTm works is that
otherwise unmotivated individuals are happy to use it..frequently.



v. Efficacy

c. Finished Drug Products

o. Introduction

f&..)_&UMMARy OF CONCLUSIONS FROM ALL CLINICALS

The four clinicals filed herein; three on oral hygiene spray
formulations of the active ingredient, MICRODENTW, and one on a
solid emulsion of MICRODENTm in dental floss, demonstrate:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

MICRODENTW is a consistent, moderate reducer of
plaque when introduced into the oral cavity:

(a) in a variety of forms and
(b) under a variety of protocol designs.

Statistically significant plaque reduction by ANOVA
(alpha=.05) and t-tests (p < 0.05 up to p < .001),
depending upon protocol design and the product
formulation utilized, was achieved.

The amount of plaque reduction was about 10% of the
mean plaque scores. This was consistent with
mechanistic studies of oral debris reduction and
chemical assay of removed plaque on spent floss.

The MICRODENTm on plaque reduction effect is
obtained with distinctly different protocols
including: (a) suspension of normal oral hygiene
procedures and (b) maintaining normal oral hygiene
procedures.

That, for “plaque” activity to be achieved, the
complete active ingredient, MICRODENTW, must be
utilized. Specifically, absence of the
polydimethylsiloxane from the emulsion precludes
activity.

That, consistent with the physical-chemical Mode of
Action proposed by Petitioner: the greater effects
of MICRODENTm are observed on those areas of tooth
surface most efficiently contacted by the active
ingredient.

No-adverse reactions to MICRODENTm, and

MICRODENTm does not exhibit an effect on qinqivitis.
(Petitioner does not propose gingivitis claims)

,,
...



v. Efficacy

c. Finished Drug Products

o. Introduction

m jNJJfMARYOF ALL RELEVANT SCIENTIFIC LITERATURE

Complete Literature Reviews, Annotated Bibliographies and
Copies of all the literature relied upon for this filing, which is
all the relevant literature known to the Petitioner, is contained
in V. C. 1. (d). [for Dental Floss] and in V. C. 5. [for Surface
Free Energy and Bacterial Adhesion].

Simply put, the medical and scientific literature pertinent to
the active ingredient, MICRODENTm, completely supports the proposed
Mode of Action and makes the consistent results of plaque reduction
seen in the four clinicals reported herein understandable on a
fundamental basis. In laymanls language, if one can ‘tmake the
teeth so slick, the plaque won’t stick”, there should be a
measurable reduction in plaque, in a variety of product forms,
demonstrable under a number of clinical protocol strategies
.........0including those where normal oral hygiene is continued.

! ‘,
,
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A. ABSTRACT

PILOT CLINICAL STUDIES
PP-1986-01
PP-1986-02

The Petitioner’s active ingredient, MICRODENT~, was tested in
a Pair of double blind~ parallel treatment design protocols wherein
subjects discontinued normal oral hygiene for the test period, but
used instead a Test Product with the brand name TAKE-5m (containing
0.43% MICRODENTm) or a Placebo of commercially obtained breath
freshener branded BINACA@.

Active and Placebo test groups of 10 each (PP-1986-01) and 13
each (PP-1986-02) used their assigned product delivered by a spray
device at least 5 times per day. In one test (PP-1986-01) subjects
were not given a dental prophylaxis, and were Scored for plaque at
Baseline and after 24 hours. In the second test, (PP-1986-02) the
subjects received a dental prophylaxis and were scored after 48
hours.

In both pilot tests, the plaque accumulation with the Test
Product containing MICRODENTW was less than with the Placebo.

In the “no prophylaxis!! test, the increase in mean plaque
score after 24 hours of no oral hygiene was evaluated. The test
group’s increase was about two/thirds of the placebo groupfs
increase.

In the “with prophylaxislr test, after 48 hours of no oral
hygiene, the mean plaque score of the test group with MICRODENTW
was 9% less than the placebo group!s plaque score.

Since the number of subjects in each group was small, no
attempt at determining statistical significance was deemed to be
warranted. There were no adverse effects on hard or soft tissue
observed.



PILOT CLINICAL STUDIES
PP-1986-01
PP-1986-02

B. PROTOCOL BRIEF

1. INFORMATION SOUGHT

These pilot clinicals were designed to provide an indication
whether the active ingredient of this petition, MICRODENTm,
previously test marketed as a mouth “cleanertrand breath freshener,
would demonstrate sufficient effect on plaque to be worthy of more
complete clinical evaluation. The questions posed were:

(a) Does the active ingredient, MICRODENTm, delivered in
a spray form, have an effect when used frequently by
individuals with plaque already well established, and

(b) Does the active ingredient, MICRQDENTm, delivered in
a spray form, have an effect when used frequently by
individuals with plaque removed before beginning use.

2. FORMULATIONS TESTED: ACTIVE VS PLACEBO

ACTIVE

The exact formulation of MICRODENTm
product, TAKE-5m, and as used in these studies,

INGREDIENT

PLACEBO

in the commercial
follows:

% BY WEIGHT

The exact placebo formula, BINACA@, is
,,

not known.
However, the commercial label declares: alcohol, water, glycerin,
sodium saccharin, and flavor. The propellent is hydrocarbon A-46
This placebo was deemed adequate to stimulate saliva flow and

..,,.
{

introduce alcohol and flavor oils (potential antimicrobial) to the

$;;;,: oral cavity in quantities similar to the test product.

t2



PILOT CLINICAL STUDIES
PP-1986-01 .
PP-1986-02

B. PROTOCOL BRIEF

1. PROTOCOL DESIGN ELEMENTS PP-1986-01

(a)
(b)
(c)
(d)

(e)
(f)

(9)

Double blind, parallel treatment.
Ten (10) subjects per test group.
Suspension of normal oral hygiene during test.
Subjects pre-screened for oral health and scored
for baseline plaque index (Turesky modification,
Quigley-Hein) . Subjects randomly distributed into
two groups based on plaque score equalization.
Subjects were not given a dental prophylaxis.
Subjects instructed in proper use of sprays, one
self-administered use observed,.then instructed to
use the assigned product ad lib but at least five
(5) times per day.
Subjects returned to clinic at 24 hours for scorincf
of plaque index as in (d).

2. PROTOCOL DESIGN ELEMENTS PP-1986-02

(a)
(b)
(c)
(d)

(e)

(f)

(9)

Double blind, parallel treatment.
Thirteen (13) subjects per test group.
Suspension of normal oral hygiene during test.
Subjects pre-screened for oral health and scored
for baseline plaque index (Turesky modification,
Quigley-Hein) . Subjects randomly distributed into
two groups based on plaque score equalization.
Subjects were given a through dental prophylaxis,
reducing the plaque index to zero at time zero.
Subjects instructed in proper use of sprays, one
self-administered use observed, then instructed to
use the assigned product ad lib bu% at least five
(5) times per day.
Subjects returned to the clinic at 48 hours for
scoring of plaque index as in (d).

3



PILOT CLINICAL STUDIES
PP-1986-01
PP-1986-02

(

:.
“.Q.’

c. QUANTITATIVE RESULTS

These tests, with their small number of subjects per group,
very short test periods, and informal protocol, were not intended
to be subjected to statistical analysis. Thus , the only value is
in the trend lines. That value is primarily limited to the
encouragement to pursue the more rigorous tests submitted in this
filing. There is some retrospective value, of course, if the
trends are consistent with statistically analyzed full scale
clinicals.

~ PP-1986-01 RESULTS AND DISCUSSION
.

TABLE 1.

No. OF MEAN MEAN MEAN
PRODUCT SUBJECTS BASELINE 24 Hr DIFFERENCE

TAKE-5 10 1.83 2.04 0.21

BINACA 10 1.78 2.10 0.31

The trend line suggests that under these use conditions, the
expected rate of increase due to the cessation of oral hygiene for
24 hours was moderated somewhat by the test product containing
MICRODENTW. On this small population sample, the increase in
additional plaque over that at baseline by subjects using TAKE-5
can be considered to be one/third that of the increase in subjects
using the placebo.

This is considered to be a surprising finding in light of the
24 hour test period chosen.

. .

+



Q PP-1986-02 RESULTS AND DISCUSSION

TABLE 2.

IJo.OF MIW MEAN MEAN REDUCTION % REDUCTION
PRODUCT SUBJECT O Hr 48 Hr vs. BINACA vs. BINACA

TAKE-5 13 0 1.62 -0.16 9%

BINACA 13 0 1.78 -- --

.

Again the trend line suggests some beneficial effect by the
active ingredient MICRODENTm in reducing plaque build up. Over the
48 hour period, the actual mean difference in plaque score between
the two test groups was somewhat greater than in PP-1986-01 (0.16
vs. 0.10). This may be due to starting with prophylaxis, or could
be due to the longer, more numerous, exposure to the active
ingredient.

CONCLUSION

The active ingredient, MICRODENTm, does reduce
two rather different protocols and
reduction is not clear, nor does
mode of action. The consistency
clinicals is perhaps more relevent
results.

time frames. The
this test do much

plaque under
extent of the
to sugqest a

of direction for the tw~-pilot
than the actual magnitude of the

5
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PILOT CLINICAL STUDIES
PP-1986-01
PP-1986-02

A. ABSTRACT

The Petitioner’s active ingredient, MICRODENTm, was tested in
a pair of double blind, parallel treatment design protocols wherein
subjects discontinued normal oral hygiene for the test period, but
used instead a Test Product with the brand name TAKE-5m (containing
0.43% MICRODENTm) or a Placebo of commercially obtained breath
freshener branded BINACA@.

Active and Placebo test groups of 10 each (PP-1986-01) and 13
each (PP-1986-02) used their assigned product delivered by a spray
device at least 5 times per day. In one test (PP-1986-01) subjects
were not given a dental prophylaxis, and were scored for plaque at
Baseline and after 24 hours. In the second test, (PP-1986-02) the
subjects received a dental prophylaxis and were scored aft&r 48
hours.

In both pilot tests, the plaque accumulation with the Test
Product containing MICRODENTm was less than with the Placebo.

In the “no prophylaxis” test, the increase in mean plaque
score after 24 hours of no oral hygiene was evaluated. The test
group’s increase was about two/thirds of the placebo group’s
increase.

In the “with prophylaxistr test, after 48 hours of no oral
hygiene, the mean plaque score of the test group with MICRODENTm
was 9% less than the placebo group~s plaque score.

Since the number of subjects in each group was small, no
attempt at determining statistical significance was deemed to be
warranted. There were no adverse effects on hard or soft tissue
observed.



PILOT CLINICAL STUDIES
PP-1986-01
PP-1986-02

B . PROTOCOL B=

1. INFOR14ATION SOUGHT

These pilot clinicals were designed to provide an indication
whether the active ingredient of this petition, MICRODENTW,
previously test marketed as a mouth “cleaner” and breath freshener,
would demotistrate sufficient effect on plaque to be worthy of more
complete c+inical evaluation. The questions posed were:

(a) Does the active ingredient, MICRODENT~, delivered in
a spray form, have an effect when used frequently by
individuals with plaque already well established, and

(b) Does the active ingredient, MICRODENTm, deliveredin
a spray form, have an effect when used frequently by
individuals with plaque removed before beginning use.

~ TESTED: ACTIVE W PLACEBO

The exact formulation
product, TAKE-5W, and as used in

of MICRODENTm
these studies,

in the commercial
follows:

sLMM’ilii~ONEAF-30 MEDICAL (DOW-CORNING)

The exact placebo formula, BINACA@, is not known.
However, the commercial label declares: alcohol, water, glycerin,
sodium saccharin, and flavor. The propellant is hydrocarbon A-46
This placebo was deemed adequate to stimulate saliva flow and
introduce alcohol and flavor oils (potential untimicrobials) to the

[ oral cavity in quantities similar to the test product.



PILOT CLINICAL STUDIES
PP-1986-01
PP-1986-02

B. PROTOCOL BRIEF

1. PROTOCOL DESIGN ELEMENTS PP-1986-01

(a)
(b)
(c)
(d)

(e)
(f)

(9)

Double blind, parallel treatment.
Ten (10) subjects per test group.
Suspension of normal oral hygiene during test.
Subjects pre-screened for oral health and scored
for baseline plaque index (Turesky modification,
Quigley-Hein) . Subjects randomly distributed into
two groups based on plaque score equalization.
Subjects were not given a dental prophylaxis.
Subjects instructed in proper use of sprays, one
self-administered use observed, then instructed to
use the assigned product ad lib but at least five
(5) times per day.
Subjects returned to clinic at 24 hours for scorinq
of plaque index as in (d).

2. PROTOCOL DESIGN ELEMENTS PP-1986-02

(a)
(b)
(c)
(d)

(e)

(f)

(9)

Double blind, parallel treatment.
Thirteen (13) subjects per test group.
Suspension of normal oral hygiene during test.
Subjects pre-screened for oral health and scored
for baseline plaque index (Turesky modification,
Quigley-Hein) . Subjects randomly distributed into
two groups based on plaque score equalization.
Subjects were given a through dental prophylaxis,
reducing the plaque index to zero at time zero.
Subjects instructed in proper use of sprays, one
self-administered use observed, then instructed to
use the assigned product ad lib but at least five
(5) times per day.
Subjects returned to the clinic at 48 hours for
scoring of plaque index as in (d).

(
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PILOT CLINICAL STUDIES
PP-1986-01
PP-1986-02

c. QUANTITATIVE RESULTS

These tests, with their small number of subjects per group,
very short test periods, and informal protocol, were not intended
to be subjected to statistical analysis. Thus, the only value is
in the trend lines. That value is primarily limited to the
encouragement to pursue the more rigorous tests submitted in this
filing. There is some retrospective value, of course, if the
trends are consistent with statistically analyzed full scale
clinicals.

~ PP-1986-01 RESULTS AND DISCUSSION

TABLE 1.

No. OF MEAN MEAN MEAN
PRODUCT SUBJECTS BASELINE 24 Hr DIFFERENCE

TAKE-5 10 1.83 2.04 0.21

BINACA 10 1.78 2.10 0.31

The trend line suggests that under these use conditions, the
expected rate of increase due to the cessation of oral hygiene for
24 hours was moderated somewhat by the test product containing
MICRODENTW. On this small population sample, the increase in
additional plaque over that at baseline by subjects using TAKE-5
can be considered to be one/third that of the increase in subjects
using the placebo.

This is considered to be a surprising finding in light of the
24 hour test period chosen.

+
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~ PP-1986-02 RESULTS AND DISCUSSION

TABLE 2.

No. OF MEAN MEAN MEAN REDUCTION % REDUCTION
PRODUCT SUBJECT O Hr 48 Hr vs. BINACA vs. BINACA

TAKE-5 13 0 1.62 -0.16 9%

BINACA 13 0 1.78 -- --

Again the trend line suggests some beneficial effect by the
active ingredient MICRODENTm in reducing plaque build up. Over the
48 hour period, the actual mean difference in plaque score between
the two test groups was somewhat greater than in PP-1986-01 (0.16
vs. 0.10). This may be due to starting with prophylaxis, or could
be due to the longer, more numerous,
ingredient.

CONCLUSION

The active ingredient, MICRODENTm,.

exposure- to the active

does reduce plaque under
two rather different protocols and time frames. The e-xtentof the
reduction is not clear, nor does this test do much to suggest a
mode of action. The consistency of direction for the two pilot
clinicals is perhaps more relevent than the actual magnitude of the
results.

5
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CLINICAL STUDY

WHOTI-1990

A~ ABSTRACT

The Petitioner’s active ingredient, MICRODENTm, was tested
using a double blind, cross-over treatment design wherein each of
the thirty -two subjects received all of the four Test Products and
~ Placebo; one each week in a random fashion over a contiguous
five week period.

The products were delivered by a spray device five times per
day over the three day test period. Subjects were instructed to
refrain from normal oral hygiene during the test period and return
to their normal procedures across the weekend.

Subjects received a dental prophylaxis ea~.1week, immediately
before beginning a new test period. Plaque was scored on the
morning of the fourth day by the Turesky modification of Quigley-
Hein.

The mean Plaque Index for each Test Product was reduced about
10% compared to the Placebo. This result was statistically
significant for each Test Product ~ Placebo at p < 0.05. The Test

i Products did not significantly differ from each other.

When Test Product scores were combined for comparison with
Placebo in an ANOVA, the significance was even greater, p=O.0001.

No deleterious effects on hard or soft tissues across the five
week period were observed.

--=
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CLINICAL STUDY

WHOTI-1990

B. PROTOCOL BRIEF

1~ INFORMATION SOUGHT

This cliniCal protocol was designed to address three
fundamental questions:

(a) Does the active ingredient of this
petition, MICRODENTW, demonstrate a plaque
reduction effect when tested over a three day
period in which normal oral hygiene was
suspended, m in which each subject was
exposed to all the test/placebo products
presented in a random fashion over a five week
period?

(b) Would the active ingredient, MICRODENTm,
exhibit a plaque reduction effect when
compared to a Placebo containing a high level
of one of the Raw Materials of the active
ingredient (ie, poloxamer surfactant)?

(c) Do minor variations in the molecular
weight of the polydimethylsiloxane Raw
Material component of the active ingredient,
MICRODENTm, affect the plaque reduction
effect?

Data interpretation addressed a fourth issue:

(c) When all the Test Product cells were
compared with each other and with Placebo,
were any possible plaque reduction effects
statistically significant, and additionally,
when all Test Product cells were combined and
compared with the Placebo by ANOVA techniques,
how statistically significant would the Active
Ingredient reduction over Piacebo become?

3



CLINICAL STUDY

WHOTI-1990

B. PROTOCOL BRIEF

& FORMULATIONS TESTED: ACTIVES VS PLACEBO

The exact formulations of the MICRODENTm Test Product and
Placebo follow. See sub-section F. Complete Protocol, for internal
safety clearance documents for each formula.

FORMULA SUMMARY

% by Wt % by Wt % by Wt POLYDIMETHYL-
PRODUCT o ~ICRODENTm POLOXAMER SILOXANE [TYPE)

Placebo -o- 1.50 -o-

Test-I 1.64 1.54 0.10 AF Q7-2587

Test-II 1.64 1.54 0.10 AF (std)

Test-III 0.43 0.40 0.03 AF Q7-2587

Test-IV 0.43 0.40 0.03 AF (std)

The ratio of poloxamer to polydimethylsiloxane was 40:1 for
all test products.

The polydimethylsiloxane in Test-11 and Test-IV was the
standard AF-30 Medical Emulsion (30% polydimethylsiloxane by
weight) . In Test-I and Test-III a narrower molecular weight range
of similar viscosity was chosen to determine if differences in the
polydimethylsiloxane raw material changed the plaque reducing
effect of MICRODENTm.

The Placebo differed from the Test Products as follows:
(a) No MICRODENTm active ingredient, as defined in this

filing.
(b) Equivalent surfactant (poloxamer) as would be

contributed by the highest levels of MICRODENTm
tested.

(c) Replacement of ethyl alcohol with water.

...
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CLINICAL STUDY

WHOTI-1990

( ,.

B. PROTOCOL BRIEF

3~ PROTOCOL DESIGN ELEMENTS

The full text of the protocol designed by the
staff follows under sub-section F. of ‘this

clinical report. However, for the convenience of the panel, we
summarize the key design elements before proceeding to the results.

ELEMENTS:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(lo)

(11)

(12)

Double-blind, cross-over clinical trial
Five week test, three day test period each
week. Each subject randomly assigned one of
the test products each week across the five
week sequence.
Four Test Products containing MICRODENTm, one
Placebo containing poloxamer surfactant equal
to highest level in any Test Product.
Fifty (50) adult male and female subjects
qualified into study, thirty-two (32) subjects
per cell entered and completed study.
Subjects instructed to refrain from all oral
hygiene procedures during each three day study
period. Returned to normal oral hygiene
across weekend.
Subjects pre-screened for oral health and
plaque index score at baseline of at least 2.o
(Turesky modification, Quigley-Hein).
After subjects stratified into five balanced
groups according to baseline plaque score,
each group randomly assigned to one of the
mouthsprays, products reassigned weekly for
the five week cross-over test sequence.
All subjects received a dental prophylaxis on
day one of each week.
Subjects instructed to spray their mouth with
assigned spray five times daily for three
days. Supervised spraying at beginning of
each week and just prior to evaluation.
Subjects receive plaque examination (Turesky
modification, Quigley-Hein) on morning of day
four of each week.
Informed consent, Medical Review Board, and
other usual clinical ethics procedures
followed Company standards.
Statistical Analysis performed by a qualified
statistician, independent of clinical
investigator or sponsor.
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TO:

FROM :

DATE : May 15, 1990

FINAL RESULTS— .—

PLAQUE CLINICAL STUDY OF FIVE MOUTHSPRAYS—— —,

MOUTHSPRAYS

Placebo

0.1% New
Simethicone

0.1% Old
Simethicone

0.03% New
Simethicone

0.03% Old
Simethicone

g

32

32

32

32

32

MEAN PLAQUE STANDARD STATISTICAL
SCORES + DEVIATION SIGNIFICANCE

2.30 ~ 0.255

2.16 ~ 0.393 < 0.05

2.12 ~ 0.368 < 0.05

2.11 ~ 0.323 < 0.05

2~06 ~ o.306 < 0.05 ‘

o

0

0

0

0

All subjects received an initial oral prophylaxis
and were stratified into five balanced-grou~s on the
basis of their pre-prophylaxis plaque scores.

Subjects reported to clinical site once a day for the
use of mouthspray under supervision. Subjects were
asked to refrain from all oral hygiene procedures
during the study period.

Placebo was significantly different and has a
significantly higher plaque index than any of the
other formulations.

The other treatment groups were not significantly
different from each other.

A copy of evaluation of the data is
attached.

_- ..-



D. STATISTICIAN~S REPORT AND FINDINGS
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May 14, 1990

To:
From:
Subject: Analysis of Take5 Mouth Spray

Summary: Placebo has a significantly higher Plaque Index than any
of the other formulations (p < .05) . The other formulations are
not significantly different from each other.

Analysis: Summary
groups in table 1.

Table 1: Summary

Treatment

Placebo
.1% New
‘,1%Old
,03% New
.03% Old

A randomized
variable was used

statistics are given for each of the treatment

statistics by Treatment Group

N Mean St. Dev.

32 2.30 0.255
32 2.16 0.393
32 2.12 0.368
32 2.11 0.323
32 2.06 0.306

block design using Subject as the blocking
to analyze the data. The overall ANOVA was

significant (p=.0001) . - The Student-Neuman-Keuls multiple
comparison procedure was used to determine which treatments were<
significantly different. Placebo was significantly different from
all other treatments. This was the only significant difference.
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2.19
2.45
1.91
2.11
1.96
2.02
2.31
2.06
1.81
2.46
1.77

1:01 Saturday, hay 5, 1990 1

x2

1.89
2.23
2.02
2.60
2.50
2.23
1.94
1.84
2.07
2.50
2.39
1.50
2.35
2.50
3.00
2.33
1.70
2.10
2.07
1.90
1.15
2.44
2.16
1.61
1.91
1.78
1.93
2.17
2.37
1.92
2.54
2.05

x3

1.89
2.50
2.07
2.62
2.61
2.00
2.06
2.13
1.69
2.42
2.02
1.72
2.27
2.27
2.66
2.46
1.95
1.60
2.43
1.96
1.63
2.25
2.64
1.59
1.80
1.70
2.25
2.08
1.87
1.92
2.13
2.23

x4

2.04
2.17
2.24
2.93
2.30
2.35
2.31
2.09
2.19
2.86
2.14
2.32
1.98
2.16
2.86
2.27
1.63
2.13
2.10
2.23
1.44
2.17
2.39
1.52
1.77
2.20
2.54
2.33
2.00
1.01
2.39
1.93

,..

( ,..,.,,..,..;,>.......
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SAS 1:01 Saturday, May 5, 1990 2

General Linear Models Procedure
Class Level Information

Class Levels Values

ID 32 01 03 05 08 09 10 13 17 18 20 23 25 27 28 30 33 35
36 37 38 39 41 42 43 44 45 46 47 50 54 55 56

TRT 5 Xo xl x2 x3 x4

●

Number of observations in data set = 160



,,
.

General

Dependent Variable: Y

SOurce

Model

Error

Corrected Total

DF

35

124

159

Source

ID
‘rR’r

SOurce

R-Square

0.676347

CF

31
4

DF

31
4

.

S/is 1:01 Saturday, May 5, 1990 3

Linear Models Procedure

Sum of Mean
Squares Square

12.304873 0.351568

5.888261 0.047486

18.193134

C.v. Root MSE

10.14580 0.2179

Type I SS Mean Square

11.279854 0.363866
1.025019 0.256255

Type III SS Mean Square

11.279854 0.363866
1.025019 0.256255

F Value

7.40

F Value

7.66
5.40

F Value

7.66
5.40

Pr>F

0.0001

Y Mean

2.147813

0.0001
0.0005

0.0001
0.0005
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SAS ‘i1:01 Saturday, “May 5, 1990 ‘

General Linear Models Procedure

Student-Newman–Keuls test for variable: Y

NOTE : This test controls the type I experimentwise error rate
under the.complete null hypothesis but not under partial
null hypotheses.

Alpha= 0.05 df= 124 MSE= 0.047486

Number of Means 2 3 4 5
Critical Range 0.1078274 0.1292337 0.1418768 0.1508139

Means with the same letter are not significantly different.

SNK Grouping Mean N TRT

A 2.2969 32 XO

B 2.1559 32 X4
B
B 2.1153 32 X2
B
B 2.1069 32 X3
B
B 2.0641 32 Xl



E. DISCUSSION AND CONCLUSIONS
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CLINICAL STUDY

WHOTI-1990

& CuSSION ND CQNCLUSZONS

The Table in the ~fFinalResults” and Statistician’s Report
just preceding this Discussion is re-stated here for the
convenience of the Panel. We have used the Test Product
designations corresponding to the OIFormulations”sub-section B.-1.
just preceding for the sake of clarity.

SPRAY N ~f3UE SCm STD. DA? s-mm

Placebo 32 2.30 t 0.255

Test-I 32 2.16 t 0.393 c 0.05

Test-II 32 2.12 t 0.368 < 0.05

Test-III 32 2.11 t 0.323 < 0.05

Test-IV 32 2.06 t 0.306 c 0.05

J-. Quantitative Results..

The magnitude of plaque reduction seen in this protocol
is consistent with that of other clinicals reported in this filing.
That is: about 10% reduction of the mean total plaque scores.

These results are another indication of the fact that the
aCtiVe ingredient, MICRODENT~, reduces plaque on a consistent
basis. Repetition of the effect within a cross-over design
protocol, and repeating it so consistently, is clear evidence that
the plaque reducing properties of MICRODEr?Tm is not a quirk of
experimental design or manipulated selection of subjects,



2. RAMIFICATIONS OF PROTOCOL DESIGN:

The design establishes, unequivocally, a number of the
mode of action, definition, concentration of MICRODENTm and label
claim statements of the Petitioner made elsewhere in this filin~.
Specifically:

a.

b.

c.

The effect is not just observable on ‘~meansr~from
the population at large. Due to the cross-over
design, each ~lmouth!l,in effect, becomes its own
control. Each subject was treated with each of the
Placebo/Test products.

The unequ ivocal key findincf +s: The effect of
MICRODENTm cannot be attributed to surfactant
cleaninq alone. Even a hiah level of Poloxamer
does not Produce the reduction in Dlaque observed
in other clinicals.

The use of a Placebo with high surfactant
concentration, and the consistent, statistically
significant, reduction in plaque by the MICRODENTW
containing Test Products clearly demonstrates that
the mode of action put forward by the Petitioner
for the panel’s consideration is consistent with
the facts. MICRODENTW works because it both cleans
and tiifies the surface enerqv of the tooth
surface.

Therefore. the active ingredient is: C~THEEMULSION
OF A POLYDIMETHYLSILOXANE IN OR BY A POLOXAMERSS
..........as defined in Section II of this filinq.

Within the limitations of this protocol,
concentration across a fourfold range did not
measurably affect the extent of plaque reduction
observed. This too is consistent with the proposed
mode of action; ie, MICRODENTm is non-invasive,
does not work by anti-microbial action (which would
be expected to be highly concentration dependant),
and thus the controlling definition of the
Quantities of the active ingredient is not to be
found in classical mg/ml expressions as for the
anti-microbial ingredients being simultaneously
considered by the panel.

}7
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d. The only difference between the standard AF
Emulsion (Test III and IV) and Q7-2587 is that Q7-
2587 has a slightly higher avera~e molecular weight
due to a distillation process that “cuts off” the
low end. The higher molecular weights are the
same, although obviously in slightly greater
proportion.

The implication is that within narrow ranges of
molecular weights, there is no measurable
difference in plaque reduction. Information too
incomplete to submit to the Panel at this time
(June 17, 1991) indicates that dramatically higher
molecular weights of polydimethylsiloxane (1000 cs
to 12,500 CS) may in some product formulations have
a longer lasting (therefore more beneficial) effect
on surface energy. This data will be submitted to
the panel as it becomes available to Petitioner.

For this reason, Petitioner has specified a range
of molecular weights (or viscosities resulting
therefrom) within the Quantities of Actives Section
II.

3~ Statistical &iqnificance

The Statisticians Report states, ‘~Placebo has a
significantly higher (p < .05) Plaque Index than any of the other
formulations . The other formulations are not significantly
different from each other.!’

This finding is exactly what the mode of action comments of
this filing would predict. It is also consistent with the label
claims made in the past and which the Petitioner is requesting the
panel to approve.

It is particularly informative to note that when ~ the data
was subjected to an ANOVA comparison, the statistical significance
becomes very, very impressive, (p=O.0001). Petitioner believes
there are few anti-plaque ingredients, including anti-microbials,
that are sufficiently consistent as to achieve this level of
statistical confidence

4> CONCLUSION

This clinical establishes unequivocally that PetitionerQs
WCRODENTm is an effective plaque reducing ingredient.

Further, this clinical establishes unequivocally that
only the ingredient as defined in Section II of this filing is the
actual active .....surfactant alone is ineffective.



F. COMPLETE PROTOCOL
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PROTOCOL

(’.:.’::.:,,,. .

1,

11.

CO?iPARISC)NOF CLINICAL EFFICACY OF
?SOUTESPRAYS ON PLAQUE BUILDUP

OBJECTIVE

To compare the effect of five mouthsprays on plaque
bu!ldup: (1) 20083-38 Placebo

(2) 20083-39 0.03% Simethicone AF Emulsion
(3) 20083-40 0.10% Simethicone AF Emulsion
(4) 20083-42 0.10% Q7-2587 Simethicone
{5) 20083-41 0.03% Q7-2587 Simethicone

STUDY DESIGN

Double-blind, cross–over clinical trial.

111. DURATION OF STUDY

The duration of the study will be five weeks.

Iv. SUBJECTS
I

Fifty (50) adult male and female subjects will be
entered into the study.

yncluslon Characteristics

1. Signed Informed Consent Form.
2. Good general health.
3. Subjects, ages 18 to 65 years, inclusive.
4. Minimum of 20 natural uncrowned teeth

(excluding third molars).
5. Availability for the five week duration of the

study.
6. Baseline plaque index of at least 2.0 as

determined by use of the Quig~ey-llein (Turesky
Modification) Plaque Index Method (Appendix
I).

Exclusion Characteristics-——

1. Presence of orthodontic appliances.
.L. A soft or hard tissue tumor of the oral

cavity.
7-. Extensive or rampant dental caries.
4. Advanced periodontal disease (characterized by



v.

v[-

1.

2.

VII.

1.

... .

tile presence of purulent exudate, tooth
mobility, and/or extensive alvelor bone loss).

5. Antibiotic therapy during the two weeks ~riol-
Lu erl~ry into the study.

‘rEST PRODUCTS

1. FORMULA # 20083–38– Placebo

2. FORMULA # 200t33-39- contains. simethicone at 0.03%,.

3. FORHULA # 20003-40- containst sicaethicone at 0.101

4. FOllHULA # 20083–42– conta~ns~s~~ethlcone Q7-2587 nt
O.1O*:

5. FORflULA # 20003-41- containss inrethicone Q7-2587 nt
0.03%.

1’ROCEDURE

Screening and Selection of Subjects

Candidates will rc[)ort to the clinical
facility ar~dwill be screened by the examining
t!entist t.o iderltify those subjects who meet the
[l\clusioll/Exclusio;l Characteristics. ‘rhe findings of
l-his initial screerlirlg procedure will be recorded orl

‘ the Initial screening Form (Appendix II). The first
Fifty (50) candidates who meet the
Inclusion/Excl~:sion Characteristics and sign an
Informed Consent Form ( Appendix III) will be entered
into the study.

Stratification of Subjects

Subjects will be stratified Into five balanced
groups according to baseline plaque scores. Each fgrotlp
will be randomly assigned to one of t+lefive test
mouthsprays.

P1[ASIZI (WEEK 1)

oral Prophylaxis.—_____

All subjects will receive a complete oral
prophylaxis on !I(]rl(lay or Tuesday prior to their using
l-l]eirassignqd motltl]spray.

Supervised Hnukhsptayig at Clinical Facility.. .-._ —-—___ .——.._ -. _

[mmerliately after their oral prophylaxis,
~~lb-jectswill Sp[ay their mouths with their



3.

VIII.

Ix.

1.

assigned mouthspray under

Instructions to Sub~ects

Subjects will be provided
mouthspray for home use.

supervision.

with their assigned
They will be instructed to

spray their mouth with their asigned mouthspray five
times daily for three days (Monday thru Wednesday or
Tuesday thru Thursday).

Subjects will be instructed to refrain from all oral
hygiene procedure, such as use of dentifrices~
toothbrushes or other mouthrinses, dental floss,
interdental stimulator, water irrigation devices, etc.
during the study period. There will be no
restrictions on eating, drinking and smoking
habits.

Modified Quigley -Hein Plaque Examinat~ons

On Thursday/Friday morning, all subjects will
receive a plaque examination using the Turesky
Method immediately after their supervised
mouthspraying.

The examining dentist will dictate the
findings of this examination to a trained recorder ‘~ho
will enter the data on a plaque examination form
(Appendix IV) Each record will be signed by the

‘examining dentist.

A Phase I Final Visit Form (Appendix V) will be
completed for all subjects at this time.

PUASE 11 t

Subjects will be instructed to resume their normal
oral hygiene procedures immediately aftec their plaque
examination on Thursday/Friday and to continue them
until they report to the clinical facility again on
the following Monday or Tuesday.

muis~ IrI (WEEK 2)

Product Assignment.. —

Each group will be assigned to the use of a different.
test mouthspray than was used in Phase I.

Oral Prophylaxis

All subjects will receive a complete oral prophylaxis
on Monday/Tuesday prior to their using their assignecl
mouthspray.

22
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3. Supervised Mouthspraying at Clinical Facility

Immediately after their oral prophylaxis, subjects
will Spray their moUt_hSwith their assigned mouthspray
under supervision. A Phase III Initial Visit ~Orm
(Appendix VI) will be completed for each subject at
this time.

Subjects will return to the clinical facility each
morning (Tuesday through Thursday or Wednesday through
Friday) to spray their mouths with their
assigned mouthspray under supervision.

4. Instructions to Subjects

Subjects will be provided with their assigned
mouthspray for home use. They will be instructed to
spray their mouths with their assigned mouthspray five
times daily for three days (Monday thru Wednesday or
Tuesday thru Thursday).

Subjects will be instructed to refrain from all oral
hygiene procedures, such as use of dentifrices,
toothbrushes or other mouthrinses, dental floss,
interdental stimulators water irrigation devices~
etc. during the study period. There will be no
restrictions on eating, drinking and smoking habits.

5. Hodified Quigley -Hein Plaque Examinations

On Thursday/Friday morning, all subjects will receive
a plaque examination immediately after their
supervised mouthspraying.

The same scoring procedure used in phase I will be
utilized at this time.

A phase 111 Final Visit Form (Appendix VII) will be
completed for all subjects at this time.

x . PHASE IV

Subjects will be instructed to resume their normal
~ral hygiene procedures immediately after their plaque
examination on Thursday/Friday and to continue them
until they report to the clinical facility again on
the following Monday/Tuesday.

.,., X1. PNASE V (WEEK 3)

1. Product Assignment

Each group will be assigned to the use of a different

23



test mouthspray than was used in phase I or 111.

2. Oral Prophylaxis

All subjects will receive a complete oral prophylaxis
on Monday/Tuesday prior to their using their assigned
mouthspray.

3. Supervised MouLhs~rayi.ng at Clinical Facility

Immediately after their oral prophylaxis, subjects
will 6pray their mouths with their assigned mouthspray
under supervision. A Phase V Initial Visit Form
(Appendix VIII) will be completed for each subject at
this time.

Subjects will return to the clinical facility each
morning (Tuesday through Thursday or Wednesday through
Friday) to spray their mouths their assigned
mouthspray under supervision.

4. Instructions to Subjects

Subjects will be provided with their assigned
mouthspray for home use. They will be instructed to
spray their mouths with their assigned mouthspray five
times daily for three days (Monday thru Wednesday or
Tuesday thru Thursday).

, Subjects will be instructed to refrain from all oral
hygiene procedures, such as use of dentifrices,
toothbrushes or other mouthrinses, dental floss,
interdental stimulators water irrigation devices, etc.
during the study period. There will be no
restrictions on eating, drinking and smoking habits.

5. Modified Quigley -Hein Plaque Examinations

On Thursday/Friday morning, all subjects will receive
a plaque examination immediately after their
supervised mouthspraying.

The same scoring procedure used in Phase I will be
utilized at this time.

A Phase V Final Visit Form (Appendix IX) will be ,
completed for all subjects at this time.

XII. PHASE VI

Subjects will be instructed to resume their normal,....

(“”
j,, oral hygiene procedures immediately after their plaque...,.:.,.:. examination on Thursday/Friday and to continue them

until they rel’(~Ltto the clinical facility again the



.

following Monday/Tuesday.

S111.

1.

2.

3.

(

4.

PEASE VII (WEEK 4)

Product Assignment

Each group will be assigned to the use of a different
test mouthspray than was used in Phase I , III or V.

Oral Prophylaxis

All subjects will receive a complete oral prophylaxis
on Monday/Tuesday prior to their using their assigned
mouthspray.

Supervised Mouthspraying at Clinical Facility

I~mediately after their oral prophylaxis, subjects
will spray their mouths with their assigned mouthspray
under supervision. A Phase VII Initial Visit Form
(Appendix X) will be completed for each subject at
this time.

Subjects will return to the clinical facility each
morning ( Tuesday through Thursday or Wednesday
through Friday) tc) rinse their mouths with their
assigned mouthspray under supervision. .

Instructions to Subjects
!

Subjects will be provided with their assigned
mouthspray for home use. They will be instructed to
spray their mouths with their assigned mouthspray five
times daily for three days ( Monday thru Wednesday or
Tuesday thru Thursday).

Subjects will be instructed to refrain from all oral
hygiene procedures, such as use of dentifrices
toothbrushes or other mouthrinses, dental floss?
interdental stimulators, water irrigation devices? etc
during the study period. There will be no
restrictions on eating, drinking and smoking habits.

iqodified Quiuley -Hein Plaque Examinations

On Thursday/Friday morning, all subjects will receive
a plaque examination immediately after their
supervised mouthspraying.

The same scoring procedure used in Phase I will be
utilized at this time.

A Phase VII Final Visit Form (Appendix XI) will be
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XIV.

xv.

1.

2.

3.

4.

5.

(:’

completed for all subjects at this time.

PHASE VIII.

Subjects will be instructed to resume their normal
oral hygiene procedures immediately after their plaque
examination on Thursday/Friday and to cont_inue them
until they report to the clinical facility again on
the following Monday/Tuesday.

P~SE IX ( WEEK 5)

Product Assignment

Each group will be assigned to the use of a different
test mouthspray than was used in Phase I,III,V or VII.

oral prophylaxis

All subjects will receive a complete oral prophylaxis
on Monday/Tuesday prior to their using their assigned
mouthspray. A Phase IX Initial Visit Form (Appendix
XII) will be completed for each subject at this time.

Supervised rlouths~aying at Clinical Facility

Immediately after their oral prophylaxis, subjects
will spray their mouths with their assigned mouthspray
under supervision.
\
Subjects will return to the clinical facility each
morning (Tuesday through Thursday or Wednesday through
Friday) to spray their mouths wtih their
assigned mouthspray under supervision.

Instructions to Subjects

Subjects will be provided with, their assigned
mouthspray for home use~ They will be instructed to
spray their mouths with their assigned mouthspray five
times daily for three days ( Monday thru Wednesday or
Tuesday thru Thursday).

Subjects will be instructed to refrain from all oral
hygiene procedures, such as use of dentifrices,
toothbrushes or other mouthrinses, dental floss,
interdental stimulators, water irrigation devices,
etc. during the study period, There will be no
restrictions on eating, drinking and smoking habits.

Hodified Quigley–Hein Plaque ExaI’ninatiOnS

On Thursday/Friday morning, all subjects will receive
a olacyue exat l[lation immediately after their. . 4
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supervised mouthspraying.

The same scoring procedure used in Phase I will be
utilized at this time.

A Phase IX Final Visit Form (Appendix XIII) will be
completed for all subjects at this time.

X1~I. DENTAL TREATMENT DURING STUDY

Subjects will be instructed to refrain from routine
dental treatment (except emergency) during the course
of the study.

XVII . STATISTICAL ANALYSIS MD POWER OF STUDY DESIGN

‘i’hisstudy will be conducted at the Dental
Research Center. The subjects in this study wil be
utilized from

The chances of drop out subjects is negligible. The
power in this study is based on fifty(50) subjects.

The plaque scores for the observations in each group
will be compared using a mixed model analysis of
variance. The power of the study design is such that
of 0.15 difference tletween groups with regard to mean
plaque scores can be detected at the alpha = .05 level
and power = 0.8.
t

XVIII. ADVERSE REACTIONS

Subjects develop serious and/or unexpected adverse
reactions they will be dropped from the study. These
subjects will be kept under observation and monitored
on a weekly basis until the symptoms subside.

XIX. DROPOUT FROM STUDY

A genuine effort will be made to determine the
reason(s) why a subject fails to return for the
necessary visit(s) or is dropped from the study.
Subjects will be dropped from the study if any of the
following occur:

(1 Subject fails to report for any Plaque Examination

o Subject fails to report for any supervised
mouthspraying.

o Subject receives emergency dental treatment which
may interfere with the parameters under study.

o Plaque scores of subjects who drop out of the
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study at any time will be excluded from all
statistical analysis.

A Final Visit Form (Appendix XIV) must be completed
for all subjects entered into the study.

xx. SUBJECT RECORD FORMS

‘1’hefollowing subject record forms will be completed
by the investigator or obtained from the microcomputer
printouts according to the following schedule.

FORMS COMPLETED :

VISIT

PIIASE I

?IIASE III

l?llASEV

PHASE VII

FIIASE IX

XXI .

Initial screening Form
Informed Consent Form
Phase I Final Visit Form
Plaque Exam Form

Phase 111 Initial
Visit Form

Phase 111 Final Visit Form
Plaque Exam Form

Phase V Initial
Visit Form

Phase V Final Visit Form
Plaque Exam Form

phase VII Initial
Visit Form

Phase VII Final Visit Form
Plaque Exam Form

Phase IX Initial
Visit Form

phase IX Final Visit Form
Plaque Exam Form

STUDY SUPPLIES

120 - 0.35 oz. bottles of Placebo
120 - 0.35 oz. bottles of 0.03% simethicone soln.



120 - 0.35 oz bottles of 0.10% simethicone soln.
120 - 0.35 oz. bottles of 0.10% Q7-2587 soln.
120 - 0.35 02. bottles of 0.03% Q7-2587 soln.

.

XXII. RESPONSIBILITIES OF INVESTIGATOR

The investigator will have the responsibilities of
insuring that the protocol is adhered to, completing the
require forms, advising the sponsor of any side effects and
returning any unused products to the sponsor.

XXIII. STWIJYSITS AND INVESTIGATOR

This study will be conducted at
i

-.
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APPENDIX I

Reduced Ph~e Fodon

by the Ch.lommethyl Andogue

0[ Vie-e C

b
hMUEL TURESKY

hILLE D. GILMORE

~nG GLICYCMAN

h CHLOROMETHYL ANALOOUE of V“ktaminc C,” a

QdLRlk WrksHUh 8gctlq. rcdo4xsthc formation of
bal caktd~.irt h~ L : ~k Clscma. prevents

VMktion ofcalciumphnuphein cakulussmctus
h ~s but ~ ~~ W~ ~ inhibifi ~ju

fmadott iftvivo ianotknolns. mfdkywing study
m condl14xcrlto dctcmsinc Whether the Chlorrnncthyl

_ of Vbhse C rcducu+lto formatjon of d=.
~ plaqueconsidereda prccursnr of dduut~

EXPIiRIMtiNTAI.MITII(II}

Plaque formation during a thrccday experimental

Fd was mmpamd in six male dental s[udcnts, ages
Z-2S, using a test aqucuui mouthwash containing

~iine C analogue (0-! pcrccn[-pH 6.0) and a con-
trol mouthwash of 0.26% aqueous solution of quinine

(
Mate (pH 6.0), which” simulated the taste of the
V-ine C ansdogue For the purpose uf this study,
--m~tobeamftco ~t deposit
m the teedt which staitts A followiog a l$sccctnd
&with 10mIOf O.18~& hJChSht SdUh

(*dK?ps ofsixpcrculk alc9holk&& f*” rnlo

mt4apm)f01M*8fi~ *with
10adoftap watei.~.8 A thrceday capdmuttd pied.
wasased~~~ mcaswrabk●notmt of plaque is
f- during this timc,o.IO

Tk tdt of ti subjectswere ckncxi free of plaque

* -us corroborated by disclostm with the stand-
d basic fuchsin. This w folkswcd by a thrccday

* without brushing or mouthwash at the end of
~dt _ was diioscd with fuchsin and scod-
~ provided a base line for p{aquc fmnation in each
Sahjea.

After the base-line period each subject was assigned
-cr blank control period and two periods each on
kst and control mouthwashes in a sequence unknown

~ti ZMin Mcrnoria 1 Raurch tdiomtory. Dcpwtmnt
dP “=mdmmkw. TufssUni-itY Wmof ofD-alMedicine.
+ Mus=hmam

l%is repcxt E from m itwcscimdon supportedby the Rm~h

(,:’ ;’:
~ ~ ~d. Ofb of the Sum General.&.
~ ofk ~. U~crCo~ NO.DA-49- 193-MD-201 9.

‘Vi Chad Division of Staufrw ~nlbl cm~jny.

(Otbccxamimm Etdstrhlpcrkniwu~bym
Od prophylaxis !0 twovcplaqUc andcdc&ca_

During cachtJKmAay tYialpet-i@ti*~
of the two blank cootrol perio& the subjectt~ia.-

stnscted tousc20mI of mouthwash asa~honc
minumfourCitnaa cloy,aftermuh A ~ti~
and follow it by two brief rinses with up ~ The
subjects were given the mouthwash and 2 cup snaked

at the 20mll~ but thcusc of the~was

not supa+scd. They wm also instructed to *their
rtomsal diet but not to brush their t~ w ~any

otbcr oral hygiene measurn The intervak &rwecrt
triafs ranged from 4 to 18 days. during whkbuszsdmral
hygiene measures were practical

Disclosed phque was scored by the ~g.
kyand Heim’Aswrc of Otofivcwas~ti
facial and liigual SxmrUmd surface d Sl!i*tcuh

third molarx as follows:

No p’laqe

Scpmttc flcckx of plaque at the ccrt+d margin
of the tooth.

A thin cmttinwus band of pbquc (up 10 we
mm) at the cervical margin of the toOth-

A bandofplaquewider than one mm but cover-
ing Icss than one-[bird of the cruwn of the twxh.

Plaque mvcring at least one-third but less than
two thirds of the crown of the tooth

Pkqucax&ingtwo-thkdsormom ofthecrown
ofdietooth

An index for the entire mouth was &@rmisd by
dividing the total score by the numti ~exmn-
ifscd.

At k end of each thrceday pdd+ioeumtttc

use of disdoaingsolutk themouth~for
mucous tnentbmnc changes. The _ ~
tioncd regarding sick cfkts after scaingzfor- p&quc.

Plaque w scored at random by citltcrof two in-
vestigators according to [heir avaihsbiiity. Neitbcr cx-
a.trtincr w wnrc of the nature of the trialpriodat the

time of scoring. A high degree. of ~ within

and ~thecxami~was.~liir - ‘ .
voivinrg- 100 obscnmtk Wh~ a sissgb~

made both the observations for similx trial perioxk the
correlation cocf!lcient (r) was 0.8723 (df = 27) for
one examiner and 0.893S (df = 171 for theother, and
where each examiner made one of the w observations
the correlation ~fficient was 0.807 ~ (df = 23) with
a difference between them of only 4.26 ~L ~tts.e
of the consistency withia and Mw= ~ and
because the pattern of cxa.miner-subjat obsc-ns
bore no rdation to the experimental &g& d- arc
trcstcd m coming from one examiner source
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RESULTS
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after trial periods. Most of the subjects reported a
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I. Summary and Conclusions

A. ABSTRACT

The Petitionerts active ingredient, MICRODENT~, was tested
using a double blind, parallel treatment design protocol wherein
subjects continued using their normal oral hygiene regimen,
including brushing with an abrasive toothpaste.

Active and Placebo test groups of over 30 subjects per group
used their assigned product delivered by a spray device six times
per day. Plaque and gingivitis were scored at Baseline. The
subjects received a dental prophylaxis and were scored again after
three weeks.

The general trend line over all teeth surfaces showed that the
mean plaque scores of the active group decreased from baseline
while the placebo group increased.

The maxillary lingual surfaces demonstrated the greatest
active ingredient effect. For subjects who complied with the
protocol, the active ingredient produced a statistically
significant reduction in mean plaque scores (p < 0.01) for a
contiguous majority of maxillary lingual surfaces.

There was no effect on gingivitis scores.

i...



I. Summary and Conclusions

B. Protocol Brief

1~ INFORMATION SOUGHT

This clinical protocol was designed to address two fundamental
questions:

(a) Does the active ingredient of this
petition, MICRODENTm, demonstrate a plaque
reduction effect when tested over a three week

~ period.

(b) Would an effect be seen when normal oral
hygiene (ie, brushing daily with an abrasive
toothpaste) was employed in addition to the
instructed frequent use of the active
ingredient MICRODENTW delivered i.n an oral
spray?

Data interpretation addressed a third issue: -

(c) Prior studies clearly indicated that “in
the absence of brushing, the active ingredient
had a plaque reducing effect and that the
effect could not be attributed to the frequent
introduction of surfactant alone. The active
agent was the combination of poloxamer and
polydimethylsiloxane. We questioned whether
the well known plaque reducing physical effect
of brushing with an abrasive would uniformlv
eliminate any added benefit of an oral spray
delivery of MICRODENTm. Stated slightly
differently, would there be tooth surface
areas where delivery of the active throughout
the day provided additional plaque reduction
over abrasive brushing?



I. Summary and Conclusions

B.

The exact

Protocol Brief

2Q FORMULATIONS TESTED: ACTIVE VS PLACEBO

formulations af MICRODENTm in an oral spray vehicle, the
placebo and abrasive toothpaste (gel) which follow &e taken’from
Appendix D of the full protocol. See III Complete Protocol, below.

The concentration of MICRODENTm in this experiment was 0.43%,
consistent with the ‘tQuantitiesof Activesfl in Section II of this
filing.

The ratio of Poloxa~er to Polydimethylsiloxane was 40:1
(Simethicone, Dow Corning AF-30 is 30% polydimethylsiloxane by
weight) . This is also Consistent with Section II of this filing.

The Placebo differed primarily in the absence of MICRODENTm.
However, to provide a pleasant tasting placebo without the
llsmoothing’leffect of the active ingredient, it was necessary to
lower the alcohol and flavor content while increasing the
viscosifier slightly to make up for loss in mouthfeel.

The Toothbrushing Gel formula was taken from a standard formulary,
It had a standard level of silica gel abrasive (15%) but the usual
sodium lauryl sulfate su~factant was substituted with poloxamer to
keep the surfactant consistent throughout the test.
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I. Summary and Conclusions

B. Protocol Brief

& PROTOCOL DESIGN ELEMENTS

The full text of the protocol designed by follows
under sub-section III. below. However, for the convenience of the
panel, we summarize the key design elements before proceeding to
the results.

ELEMENTS:

(1)

(2)
(3)
(4)

(5)

(6)

(7)

(8)

(9)

Double blind, parallel treatment.
At least 30 subjects per test group.
Normal oral hygiene and brushing habits.
Subjects provided with toothbrush and
abrasive toothpaste.
Subjects pre-screened for oral health and a
plaque index score at baseline of at least 2.o
(Turesky modification, Quigley-Hein).
Following baseline examination, subjects were
given a dental prophylaxis to bring the Plaque
Index to zero.
Plaque Index scores read at baseline (T=O) and
three weeks (T=3wk). Groups balanced
primarily by plaque scores.
Gingivitis scores will be taken at baseline
and three weeks, even though no effect of the
active ingredient on gingivitis is expected.
This will serve as additional assurance that
the active ingredient is safe under frequent
use conditions.
Instruction card and product spray bottles
specify six occasions of use daily with three
sprays of 0.1 ml per use. After initial use
instruction, subjects not observed for use
technique.

(10) Multiple bottles for home, work and pocket
distributed. Compliance monitored by
collecting used bottles and weighing.

(11) Informed consent, Institutional Review Board,
and other usual clinical ethics procedures
followed University standards.

(12) Statistical Analysis performed by a qualified
biostatistician, independent of the clinical
investigator or sponsor.



I. Summary and Conclusions

cA STATISTICIAN~S REPORT AND FINDINGS

The biostatistician chosen to analyze the data from Dr. Menaker was
Dr. Jonathan Clive of the University of Corm. Health Sciences
Center (Farmington, CT]. His CV is included in the appropriate
section and his report follows this page.

Dr.
.

Clive concludes:
“the product has demonstrated a significant (p < 0.01)
clinical effect on a contiguous majority of the maxillary
lingual teeth. The test group demonstrated a
significantly greater reduction in mean plaque score than
the control group, when results were adjusted for subject
compliance .“

‘tNo differences were noted for changes in mean gingiva
scores.”



STATISTICAL ANALYSIS OF EXPERIMENTAL RESULTS

This section summarizes the data in terms of statistical
significance, outlines the main points of data management and analysis,
and highlights the significant findings of the study.

CONCLUSION

Based on results of a t-test of independent group means, we
conclude that the product has demonstrated a significant (p < 0.01)
clinical effect on a contiguous majority of the maxillary lingual
teeth. The test group demonstrated “a significantly greater reduction in
mean plaque score than the control group, when results were adjusted for
subject compliance.

DATA MANAGEMENT

Data Entry

Data were entered and verified by the Data Services Department of
the Health Center. All data were subject to a
complete edit check. Following machine entry, data bounds were tested
and several out of range values were changed.

Exploratory Data Analysis

The exploratory data analysis phase of the study involved
calculating group means and standard deviations at baseline and followup
examination. Sample moments were evaluated for plaque and gingi.va
scores, and for subject compliance. Tables I andII present summary
measures for plaque and gingiva scores, broken down by selected
classification measures.

The results of the exploratory data analysis were examined to
determine the presence of general trends in the data, and to suggest
specific clinical hypotheses to be evaluated.

DATA ANALYSIS

Hypothesis Testinq

Hypothesis testing refers to the statistical evaluation of
experimental results, using standard statistical testing procedures. A
number of hypotheses were suggested q priori. Cross sectional group
comparisons were made using t-tests of independent group means;
longitudinal differences were evaluated by comparing mean differences
for the two groups, also using t-tests of independent group means.
Significance levels were adjusted to account for the number of tests
being performed.

7
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Baseline comparisons failed to detect significant differences
between initial group means for plaque or gingiva scores, thus
indicating the homogeneity of the groups at baseline. No statistically
significant mean differences were observed for the breakdowns shown in
Tables I and II.

Compliance Analysis

Analysis of patient compliance scores, discussed elsewhere in this
report, indicated that the control group was significantly more
compliant than the test group, even though the clinicians reported that
naive subjects found product and placebo almost indistinguishable. The
observed group means were 1.23 and 1.29 respectively, with the
difference significant at the 0.05 level (two-tailed t-test of
independent group means).

SIGNIFICANT FINDINGS

Experimental Results Confirmed

The exploratory data analysis indicated that pcssible experimental
effects could be detected in maxillary lingual teeth. This observation
was consistent with clinical evaluation as noted earlier. Examination
of mean plaque change scores for individual teeth across groups
indicated that a true experimental effect was manifest in a contiguous
subset of maxillary lingual teeth, especially when adjusted for
compliance . Examination of mean differences serves to greatly reduce
the magnitude of the observed standard deviations, since observations
for individual patients are highly correlated over time. Summary
results are given in Table 111.

Plaque Score Chanues

Maxillary lingual teeth 4 through 13 inclusive showed the most
statistically significant (p < 0.01) difference in mean plaque score
change. The restricted subset of maxillary lingual teeth 5-12 showed a
slightly larger mean difference.

Table~ presents results for compliant and noncompliant patients.
The degree of compliance exerts a strong influence on analytic results.
A oneway” analysis of variance using compliance as a covariate confirmed
the results noted above.

Gingiva Score Chanues

No differences were noted for changes in mean gingiva scores.

..
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I. Summary and Conclusions

D~ QUANTITATIVE RESULTS

The statistician’s report clearly states that the only
statistically significant finding was that for a contiguous
majority of the maxillary lingual teeth, “The test group
demonstrated a significantly greater reduction in mean plaque score
than the control group, when results were adjusted for subject
compliance .“

However, some observations about subject compliance and the
quantitative results obtained on other tooth surfaces may be
instructive.

Suhiect Compliance

In some respects, the simultaneous introduction of a new
active ingredient ~ a different form of oral hygiene technique
could be expected to present compliance problems. Without the
constant barrage of professional advice and media advertising to
ItBrush your teeth!”~ for some less motivated individuals to miss
some of the specified use times could be expected. Hence, the
protocol specified that returned samples would be weighed to
determine uniformity of compliance between groups.

Additionally, with unsupervised use, thorough and uniform
distribution of the 0.3 ml of spray from the tongue across the
various areas of tooth surface could be expected to vary. The
clinician (Dr. Menaker) observed after the instruction session that
most of the spray seemed to be distributed by the subjects
primarily across the maxillary lingual surfaces. The ability to
distribute the material to the remaining areas of the mouth was
frequently reported by the subjects as reduced.

One flaw (retrospectively) in the instruction set was to have
not specified a length of time after spraying(say 20-30 seconds)
for rubbing the teeth and gums before swallowing. [Reflecting that
oversight, and based on the data in hand, all product label use
instructions on spray versions of MICRODENTW now contain such
language] See Section I of this filing.

Another flaw (retrospectively} was to not include at least one
spray per day which was supervised. This would have insured
greater compliance, both in use frequency and use technique.

Significant differences in conmliance between test urou~s was
not predicted since the taste, mouthfeel and refreshment properties
of the active and placebo products were similarly perceived. It is:...:,:,,.. recognized, however, that there was opportunity for such to occur
since the groups were homogenized on the basis of plaque scores,



Examination of the Subject Compliance Table (Sub-Section V of
this clinical report) shows that Group A (Active) had six non-
compliers out of 33 subjects while Group B (Placebo) had only one
non-complier out of 34 subjects.

As noted in the statistician’s report the compliance
difference between groups was significant at the 0.05 level. When
the predetermined non-compliance cut-off ( actual use c .66 of
instructed use) was invoked, the clear quantitative direction
became statistically more significant even though the actual size
of the means changed only slightly.

General Trend Line=

In general, the mean plaque scores of All Surfaces of Group A
(Active) decreased from the baseline while the Group B (Placebo)
increased from the baseline (see Figure 5.). For the most
significant surfaces (maxillary lingual) the decrease with use of
the active was about 10% of the overall means. On some surface
areas, the placebo increased 5-10%.
This trend was evident in the combined means of all surfaces. (See
Figures 1. and 5., and Table IV of this sub-section and all tables
and graphs compiled in sub-section VI of this clinical) .

The only exception to this trend was the mandibular lingual
set. Neither the active nor placebo groups changed appreciably
from the baseline at week 3. Here the total plaque means were
about 3.0 compared to about 2.5 for the rest of the surfaces. We
would interpret this as the expected effect of the location of
saliva glands, subsequent distribution of the agent as well as the
difficulty in distributing the active spray under the tongue.

Conversely, the greatest effect was seen in the maxillary
lingual surfaces. This is precisely where the distribution of
active would be the most expected and consistent.

In fact, the magnitude of the Delta Mean Difference for
compliers (Placebo Mean Difference, Baseline vs. Week 3 (MINUS)
Active Mean Difference, Baseline vs. Week 3) decreases exactly in
the order one would predict, given distribution of active, oral
cavity physiology and toothbrushing technique effectiveness. That
is: Max ling (.2132) > Max facial (.1741) > Mand facial (.1232) >
Mand ling (.0775).

,.
\\
...
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I. Summary and Conclusions

~ DISCUSSION

Petitioner submits that the findings of this Clinical
Protocol unequivocally establish the following:

1.

2.

3.

4.

5.

The active ingredient MICRODENTm reduces plaque,
even under the seldom tested rigor of continued
normal oral hygiene, including brushing with an
abrasive toothpaste, to a statistically significant
extent.

While the active ingredient MICRODENTm demonstrates
moderate reduction in plague over all surfaces,
even with’ continued normal oral hygiene, its most
sicnlificant effect (D < 0.01) occurs precisely
where it is most effectively delivered by the
tongue from the spray formulation tested; that is,
the maxillary lingual surfaces.

Delivery site specificity is a frequently applied
criteria for evidence of ingredient activity by the
medical research community as it serves to indicate
both beneficial effect and mode of action.
MICRODENTm meets this criteria.

These results adeauately confirm, in a lenqthv test
(3 weeks compared to the 2 or 3 day tests most
frequently employed in plaque efficacy evaluation)
the plaque reducing efficacy of MICRODENTm
previously demonstrated under less rigorous, but
common, protocol desiqns and results presented
elsewhere in this response to the FDA IIcall for
data”.

There are no demonstrable deleterious effects
whatsoever attributable to the frequent (6 times)
daily use of the active ingredient MICRODENTm.

[continued]

.. ,.
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Petitioner further submits that the data stronqly support
the

(a)

(b)

(c)

(d)

(e)

,.,::,,

(’

. . --
following:

The beneficial effect of MICRODENTm is de~endant
upon adequate tooth surface contact, consistent
with the Mode of Action discussed elsewhere in this
petition.

Since MICRODENTm is a non-invasive, non-irritating
ingredient without anti-microbial activity to
disrupt the beneficial oral ecology, freauencv of
use is both reauired and to be recommended in any
product use labelinu.

Given the site specificity and the statistically
significant effect produced with frequent use of
small volumes of a relatively low concentration of
the active ingredient, it follows that MICRODENTm
should be equally or even more effective in:

(1) aels for brushing or rubbing over teeth
and gums,

(2) inter~roximal devices such as dental floss
and interdental stimulators,

(3) mouthrinses and Dre-rinses, especially
those which deliver higher concentrations of
MICRODENTm to all teeth surfaces and oral soft
tissue,

(4) suuarless chewinci qums delivering
MICRODENTm for extended periods of time to the
teeth and gingival surfaces, and

(5) suqarless mints and candies delivering the
active ingredient slowly for good distribution
across all contact surfaces immediately after
eating as is culturally customary for refreshment.

The ‘tcleaninqDlus surface enerqy alterinu” mode of
action proposed by Petitioner is consistent with
the quantitative and statistical findinas of this
and other clinicals presented elsewhere in this
document.

Other variants of MICRODENTW falling within the
proposed Active Ingredient Definition and
Quantities of Active Ingredients which are
comprised of higher molecular weight (higher
viscosities) of medically approved
polydimethylsiloxane, having a longer residence
time on teeth surfaces should show equal or cmeater
beneficial effect with no decrease in product
safety.
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DENTAL FLOSS STUDY

47-01

I. Summary and Conclusions

~ ABSTRACT

The Petitioner’s active ingredient, MICRODENTm, was tested in
a dental floss wherein a solid emulsion of the active ingredient
was incorporated in the fibers of common dental floss grade Nylon.
The design was a double-blind, stratified~ six week flossing
protocol with normal oral hygiene procedures continued.

The 30f subjects per test group were scored for plaque and
gingivitis at baseline , were stratified according to plaque scores,
recieved a dental prophylaxis, supplied with assigned product and
instructed in flossing technique. Subjects returned at weeks two,
four, and six weeks for scoring for plaque and gingivitis and
supplied with new dispensers of assigned product.

Reduction in plaque by MICRODENTm DENTAL FLOSS when compared
to market leader standard dental floss (J&J Waxed Mint) was
statistically significant by both ANOVA and “t” test (significant
at the 0.05 level). Plaque Index was reduced about 10% of the
overall gross means. Since previously reported floss comparisons
(Wei & Vidra, 1982, review art.) failed to develop statistically
significant differences, this result has unusual clinical
significance.

The general trend line showed the standard dental floss
tending to return to base line as the test progressed through week
six (consistent with many other studies) while the MICRODENTm
DENTAL FLOSS was still tending downward at week six.

In a cross-over design, where a hygienist flossed all
subjects, fluorospectrophotometric analysis of spent floss
confirmed that MICRODENTm DENTAL FLOSS removed = 10% more plaque.

Reduction in gingivitis was similar for both products.

Group Compliance (quantity of floss used) was identical.

No adverse reactions to the active ingredient were observed.
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&, LITERATURE REVIEW; DENTAL FLOSS

EFFECTS ON PLAQUE, GINGIVAL INFLAMMATION AND CARIES OF

VARIOUS TYPES OF DENTAL FLOSS

GENERAL LITERA1’URE CONCLUSION:

In spite of numerous attempts to demonstrate superiority with
various commercial dental flosses there is no significant
difference reported between waxed and unwaxed dental floss on
plaque or gingival inflammation scores. Stannous fluoride treated
floss did reduce S.mut~ population interpro~imally. Professional
flossing of first graders for 20 months reduced caries by
approximately 50%.

OVERVIEW OF BSBL1 OGRA~:

l’he major advance in dental floss has been the shift to nylon
after WW 11. Unfortunately, the balance of Bass, 1948 (#1)
recommendations for the optimum characteristics of dental floss
have been generally ignored, including the need for “splayingrl
wl]ict}is sacrificed when floss is waxed or bonded as in most
commercial flosses.

There is no clinical advantage in plaque and/or ginglval
inflammation scores for waxed vs. unwaxed floss according to
Finkelstein et.al. 1979, Hill et.al. 1975, and Lobene et.al. 1982
(#2, 3 & 5 respectively) . This is further confirmed by Wei & Vidra
(1982) in their extensive review article on floss (#6).

The interproximal effect on S.mutans population reported by

Keene et.al. 1977 {#4} when flossing with stannous fluoride soaked
dental floss is the first “difference! reported in the literature
between various flosses.

Flossing children regularly by professionals for 20 months was
found to reduce caries by approximately 50% (#7 & 8)

COMPLETE LZT~TURE REV~

Since the findings of this clinical represent the first report
(to Petitionerts knowledge) of a statistically significant
difference in interproximal plaque removal between any forms of
dental floss, it seemed appropriate to aid the panel in its
deliberations by including with the Dental Floss Study an
Annotated Bibliography and Reprints of pertinent literature on
previous floss performance and flossing effect studies.

These will be found immediately following the -
—.

Final

Report
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c. Protocol Brief

~ INFORMATION SOUGHT

Clinical studies reported earlier in this filing clearly
indicated the plaque reducing efficacy of the active ingredient
MICRODENTm. One of the unique properties of the solid emulsion
form (see Section II of this filing) of MICRODENTm is that it is
constructed from a liquid (melt) emulsion in which initially the
continuous phase is the poloxamer raw material and the
discontinuous phase is the polydimethylsiloxane.

This melt emulsion enables the active ingredient to be
uniformly distributed in and around the fibers of the floss
construction. When reduced to practice with a unique floss making
machine (US Patents issued for the Floss with MICRODENTm, its Use
in the mouth and the Machine itself), the resulting floss is very
pleasant to use compared with standard commercial flosses.

The following questions were addressed by this clinical:

(a). Does the incorporation of MICRODENTm into a Dental
Floss of standard denier (fiber thickness and count)
cause the resulting Dental Floss to reduce plaque to a
greater extent than standard waxed mint floss (largest
selling floss in USA) ?

(b). How does that same incorporation of MICRODENTm
affect the gingivitis reducing properties compared to the
same standard commercial dental floss ?

(c). Can an evaluation of instant plaque removal
(analyzed as protein retained on floss) provide any
additional insight into the mechanism by which MICRODENTm
DENTAL FLOSS works ?
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c. Protocol Brief

& PROTOCOL DESIGN ELEMENTS

The full text of the protocol designed by
follows under sub-section II below.

However for the convenience of the panel, we summarize the key
design elements before proceeding to the results.

ELEMENTS:

(1)
(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(lo)

(11)

(12)

(13)

(14)

Double blind, stratified, parallel treatment.
Twenty-nine and thirty subjects (Group A,
Active) and (Group B, Placebo) , respectively,
completed the six week flossing protocol.
Subjects followed their normal oral hygiene
procedures except assigned floss was only
interproximal product used.
Subjects pre-screened for oral health and a
Plaque Index score at baseline of at least 2.0
(Turesky modification, Quigley-Hein).
Groups stratified according to baseline plaque
score. Random distribution otherwise.
Gingivitis (Lobene, Modified Gingival Index,
1986) scores taken at baseline.
After baseline scoring, but before
prophylaxis, subjects flossed by hygienist.
Process repeated at end of Week 6 and floss
pieces entered in protein analysis procedure
for “mechanism” study.
Subjects were given a dental prophylaxis to
bring Plaque Index to zero.
Subjects instructed in
techniques, and to floss
provided with standard
toothbrushes.
Plaque (two Indices) and
taken at 2, 4, and 6 weeks.

— — —

proper flossing
daily. Subjects
toothpaste and

gingivitis scores

Oral tissue ‘examined for any deleterious
effect due to Test Product or Placebo at each
evaluation time.
Previously weighed product dispenser units
collected at end of each two week period and
weighed to determine compliance.
Informed consent, Institutional Review Board
and other usual ethical procedures followed.
Statistical Analysis performed by a qualified
statistician, independent of clinical
investigators or sponsor’s representative.
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D- STATISTICIAN’S REPORT AND FINDINGS

SUMMARY

Statistical analysis of the three variables tested (quoted
below) demonstrated that for all three clinical observations, but
especially plaque scores, the MICRODENTm DENTAL FLOSS [Product A]
Indices were significantly lower at week six (final) than the
Placebo or Control Floss (J & J Waxed Mint Floss) [Product B].

PLAQUE (Tureskv modification, Quialev-Hein)

“Product A was significantly better than
Product B in reducing plaque scores,
(alpha = .05). Significant differences were
also found at six weeks using a ‘it!’test.fl

MODIFIED PLAOUE [Modified Ouialev-Hein, limited to mesio and
distoasDects ofcfinaival embrasure areas)

“Product A was significantly better than
Product B in reducing Mod Plaque scores,
(alpha = .05). Significant differences were
also found at the six week period using a “t”
test. ~’

GINGIVITIS

“There was no significant difference in the
product effect on gingivitis raw mean scores.
However, when gingivitis deltas were used
there was a significant product effect.
Significant differences were also found at the
six week test period using a “t” test.”
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INTRODUCTION

The relative efficacy of twa dental flosses were to be compared
by measuring (3) response variables on the teeth of two grOUpS
of subjects, There were twenty-nine and thirty subjects, respec-
tively, in the two groups after six weeks of observation. The
response variables were, (1) Plaque, (2) Modification Plaque,
and, (3) Gingivitis. These response variables are more clearly
identified in ProtOcal
on this Study Number Q7-01.

CONCLUSIONS

The results of statistical analysis for the product comparisons
as measured by the three response variables are as follows:

PLAQUE

,Product A was significant
Y

better than Product B in reducing
plaque scores,(alpha = .O~ , see the ANOVA table A and Figure
Significant differences were also found at the six week test
period using a “t” test. Those results are not included herein.

A.

It is to be noted that ANOVA of the plaque deltas was not sig-
nificant for Products, see ANOVA Table D.

MOD PLAQUE

Product A was significantly better than Product B in reducing
mod plaque scores, (alpha = .O~), see the ANOVA table B and
Figure B. Significant differences were also found at the six
week test period using a “t” -test. Those results are not in-
cluded herein.

It is to be noted that ANOVA of the mod plaque deltas was also
significant, (alpha = .05), see ANOVA Table E.

GINGIVITIS— -,
There was no significant difference in the product effect on
gingivitis raw mean scores, see ANOVA table C. However, when
gingivitis deltas were used there was a significant product
effect, see ANOVA table F. Significant differences were also
found at the six week test period using a “t” test, see Table
G. Here product A produced significantly larger gingivitis
deltas from baseline than product B.



DISCUSSION

Whiie the results reported herein are significant for a Product
difference, the improved qualities of Product A over Product B,
as measured by ths three respclnse variables, would probally have
been clearer if t~~e tests had gone to eight weeks and or there
had been at least forty subjects in each product group. Time
was found to be a highly significant contributor to Plaque and
Mod Plaque scores and to Gingivitis deltas. There were no
product-timti interactions found.

As an added check on the significance of the Products on the
three respor,se variables an Analysis-of-CoVariance was calculated
for each of them. The covariate was baseline means. The results
were essentially the same as the ANOVAS of the mean scores re-
ported in Tables A, B, & C, They were significant for products
in the Plaque and Mod Plaque ANOVAs and not significant for
products in the Gingivitis ANOVA. However, the calculated
significant level, in the Gingivitis ANOVA was .lft5.

Time level scores, statistics and histograms of score means are
enclosed for reader perusal. They give the detailed analysis
of the mathematics used to make the Figure A and Figure B
graphs for Plaque and Mod Plaque. The raw Gingivitis scores,
Product A compared to Product B, show Rroduct A scores larger
at baseline and two weeks but progressively smaller at four and
six weeks. These results are significant for Products only
if Deltas are used in the ANOVAS. These results are enclosed
but not tablized.

The average deltas, with the standard deviations, for Plaque and
Mod Plaque are shown in Table H by Product and Time.

As for demographics it is sufficient to note that there were
five (5) male subjects in the Product A group and six (6) male
subjects in the Product B group. The average age of group A
was 33 years with a range of 18 to ~0 years. The average age
of group B was jZ.~ years with a range of 20 to hg years.

The statistical tests used in this study were all parametric
and are based on the assumption that the populations being
analyzed had a frequency function that followed the normal, or
Gaussian, law. While distributions encounted in these analyses
may have departed somewhat from the normal, it is pointed out
that Analysis-of-Variance is a very robust statistical tool and
not markedly effected by small departures from the normal law.
Thus; no non parametric statistical tests were used.

At the request of a set of tables for measuring
departures from normality is being sent to under
separate cover, to forward to him.

.

(“-.’

,



ANALYSIS-OF-VARIANCE FC2 MEAN SCORES

(..,..,,..

TABLE A -—.

Qn31g5is of Variance for plaq-.----_---..-— ----------___________________ _--—----—------—----—-- .---—--— ——— —-— ___ ——.—
Source of v3ri3+, ~on sum of Square5 d. f, Mean sqluare F-ratio Sig. level======G-===--========-G=-_=-.:=G—==S=s—= ._-----= -= ======—----- —----- —- ——---
MAINEFF&CTS lo. l:w~; 4 2. 545(3569 20.018

;;;;
.0000

.463441 1 .4634412
9.716?80

3.645~ 3. ~3fjg2e8
.@575

25.475 . GCi)o

RtSIMIRL 2?.998031 228 ,f~714@5

TOTIIL(CORR,! 39.634431 225---------—_ ——-—-——— -——- =~z=s --—-----—
~ MlS51ng valu?s have bepn e~cludeda

-=—===---- —- ——----— --—-=

TABLE B

Analysi5 of Variancefor modp
=====-—G==== ====G-- —- —-—---- —-- ——— _______ -=—_— __
Source Of variation Sum of Sq!ua:+s d.f. Hean squsre ~-ratio Sig. leveI===== --=== ====a==-m= -Q=====_—-—------—- ----— --—— ——
Hh;;O~FFICTS

——
20.738705 ; 5.1846764 2;.;;;
.810277

.0000
.elc2771

time
.053119.~~~~~~ 3 6.6428095 20:99i .0000

2-;~~;ORINTERACTIONS 3331399 3
time

.177?133
:s331398

.629~ ;:;;:
.1777133 .829

IISIIWL 43.971263 228 .2i434?7

TOTRL (CORR.! 70.i431i3 235-——- —-——- —--— -= —__ _--——— —__ --.—
0 missing wlues have been excluded.

TABLE C

Analysis of Variance for ging
==—--———-e— ==---—- ——-.-—-—--—— -—_— =—
Source of variation Sum of Squares d.f. tleansquare Y-ratio Sig. level-----——-—- -— —-. _— __ _______---———
WIN I?TZCTS 9.9701141 4 2.4925285 31.616 .OOOG

prod ,0001327 ,&331327
time

.002 .9677
9.9G99e14 : 3.3~3~271 42.154 .0000

2-IQCTOR INTERACTIONS ,2561597 3 .(!$53826 1.083 .3571
prod time .256i507 3 .0953836 1.083 .35?1

TUTAL (C13RR,! 22,201463 235.--—-— —— —-..--—— —----——— —— --—- -
C missing values have been excluded,

—----——-———
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TABLE G

Gingivitis Deltas

By Time & Product

2 Weeks 4 Weeks 6 Weeks

Product ~ std dev ~ std dev ~ std dev

A -.32 .29 -.52 .29 -.61 .28

B -.32 .25 -.42 ● 31 -.46 ● 22

mttt te~t-at 6 weeks

AVG(A) = -.610 Std dev (A) = .276
AVG(B) = -.457 Std dev (B) = .219

N(A) = 29 Std dev Pooled = .249
N(B) = 30

i

“t’’(calculated) = 2.36 -
“t’’(table .05) = 2.00

Therefore significant at alpha = .O~
Product A had significantly larger deltas from
baseline than Product B, at 6 weeks.

(.:



. . . . . -. , ....7 -..

,

product

A

B

TABLE G

Gingivitis Deltas

By Time & Product

2 Weeks

~ std dev-
4 Weeks

‘~ std dev
6 Weeks

~ std dev

-.32 .29 -.52 .29 -.61 .28
-.32 .25 -.42 .31 -.46

● 22

“t” test-at 6 weeks

AVG(A) = -.61o
AVG(B) = -.457

N(A) = 29
N(B) = 30

Std dev (A) = .276
Std dev (B) = .219

Std dev Pooled = .249

\
*’t’’(CalcQat~d) = 2.36
“t’’(table .os) = ZOOO

Therefore significant at alpha = .05
Product A had significantly larger deltas from
baseline than Product B, at 6 weeks.



Product

TABLE H

Deltas, Departures From Baseline

PIAQUE

2 Weeks
@ Std Dev

4 Weeks
~ Std Dev

A -.46 .32 -.~l .28

B -.49 .32 -.46 ● 31

MOD PLAQUE——

2 Weeks 4 Weeks
Product ~ Std Dev @ Std Dev

A -.60 .36 -977 “37

B -.56 .49 -.69 .44

6 Weeks
@ Std Dev

-.54 .34

-*34 ● 35

6 Weeks
@ Std Dev

-.80 ● 41

-“55 .46

- .,.,
;, :!:,,:

..., .,
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DENTAL FLOSS STUDY

47-01

I. Summary and Conclusions

IL QUANTITATIVE RESULTS

on an absolute scale, the difference in plaque scores,
either the usual Turesky modification of Quigley-Hein {Plaque) or
the subsequent modification reported herein (Mod Plaque) which
emphasized the plaque on those portions of the tooth surface
mechanically contacted by the floss, was about 10% of the overall
mean plaque scores at the end of the six week study.

The consistency of this effect across the test groups was
such that statistical significance was established by both “t” test
and ANOVA (both at the 0.05 significance level) for comparisons of
gross means and delta means.

Compliance analysis (weighing of returned dispensers)
indicated almost identical use of either the MICRODENTm or Placebo
flosses, giving further confidence that the 10% improvement in
plaque reduction was, in fact, a real and repeatable finding.

This finding is consistent with the general amount of
plaque reduction observed in the clinicals based on an oral hygiene
spray delivery of the active ingredient, MICRODENT~.

The general trend line is also informative. Figure I in
F. ‘tSelected Tables and Graphs” which follows, shows a pattern for
the Placebo which is quite normal for most flossing studies, ie,
there is a trend to return toward baseline after the first few
weeks. It is clinically significant, Petitioner believes, that-

DOSite trend for the MICRODENTW RENTAL FJ40SS is observed.

m CRODENTm is still tend- dowmward at the Slx week ner iodo



CHEMICAL ASSAY OF PLAQUE REMOVEO

BY FLOSS USEO IN CLi NICAL PROTOCOL 47-01

iNTROOUCTION

Protocol 47-01was designed to evaluate the relativecleaningeffectivenessof a
recentlydeveloped dental floss[Microdent) versus the conventional market leader floss
(J&J waxed mint). The standard oral research scoring procedure most directly
correlatab!eto the physicalefficiencyof the flosswas the Modified Plaque Index which
demonstrated a statisticallysignificantdifference (10%) between the two flossesin the
visualizedinterproxima!plaque aftersixweeks use.

Directthem icalanalysisof the plaque*pickedup by the twa test flosseswould provide an
interestingmechanistic correlationto the clinicalfindings. Thus, after baselinescores
were taken,but before the initialcleaning by the hygienist,two selected interproximal
spaces per subject were flossedin a consistentmanner by the hygienist.Each space was
flossedtwice, firstwith one flossthen the other, The order of flossused alternated
between spaces and between subjects.

CONCLUSION

Over 200 flosssamples were analysed for
Dental Floss was used first,it picked up
waxed counterpart used first.When second

protein (plaque equivalent). When Microdent
approximately 8% more plaquethinitsJ&J
flossingsina space were compared, Microdent

picked up 15% more plaque than J&J counterpartu;ed second.

Even though publicationsby Bass asearly as1948 suggested that fiossconstructionshould
affect the cleaning efficiency,numerous clinicalstudies have failed to establishany
significantdifferencebetweertthevarious sizecfand waxed flossesavailablecommercially.

It is interestingto note that the resultsof these chemical analyses (presumably less
subjectto bias than the visualscoringprocedures for evaluatingplaque remaining on the
teeth)were of a similarmagnitude to that seen in the clinicalplaque scores;ie,10% iess “
plaque inMicrodent usersversusJ&J users.

We conclude that the protein removal study (proportionalto plaque) provides adequate
evidence that the reason Clinical47-01 shows a reduction in interproximal
plaque scores is primarily because Microdent Dental Ftoss actually cleans the
interproximalspaces more effectively.

* Plaque assay per.tor;ed double-blind by PhD

(an employee of Petitioner) in, and with the cooperation
of 3M Corporation{ Central Research Division



PROCEDUflE

After baselinescoring,the research dentistspecifiedcorresponding (leftside/rightslcfe)
interproximalspaces for each subject. A trainedhygienistflossedthe spaces as follows:
(1)Right Anterior surface,up/down-- right/lelt(0.S-0,7inch traverse)followed by Right
Posterior surface, up/down--right/left;(2) Into the same space the other floss was
insertedusing the same procedure; (3) the Left Anterior and Posterior surfaces were
repeated as~n{l) and(2) except thatthe orderof flosswas reversed.

The disciosihgsolutionstained portion was noted for excessive blood, then c!ipped and
placed intolNNaOH according to the fluorescentspectrophotornetricprocedure described
by Altman, etal(J. Pros. Dent, VO142-5, NOV 19791 pp 502-506). The remainderof the
assay followedthisprocedure which provided linearcorrelationbetween the protein assay
and plaque dry weight.

Severalsamples were not tested due to work-up errorsand inadvertentspills.Samples
with indicati~nof excessivebleedingwere eliminatedfrom the tabulationalso,

Atotalof51 Microdent firstand 56 J&J first(totalflosssample size = 214) were included
inthe tabulation.

The results are expressed as Fluorescent Intensity. Under the dilution and
spectrophotometer setting employed, the flourescence numbers coincedentalty
approximated the mg of plaque dry weighton the pieceof flossunder test. More reievant
ofcourse isthe Iinearproportionaiityofffourescenceto plaque weight,

DATA

Micro
First.—

Avgof56 samples 0.317

Avgof51 samples

Micro VSJ & J FIRST

0.317-0.294
0,294 - 7.8%

J&J
Second

0,204

J&J
First

0.294

Micro
Second

00235

Micro vs J & J SECOND

0.235-0.204
0.204 = 15,2%

“,
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Protocol

RELATIVE EFFICACY OF TUOOENTAL FLOSSES:
MECHANISM AND IKASUREHENT OF INTERDENTAL CLEANING

Protocol Number:

Study Number: 47-01

Study Location:

Test Materials: A: Microdent Dental Floss
B: J &J Waxed Floss

Sponsor’s
Representative: “

Study Investigators:

Project Consultant:

Study Dates: Starting Date June 1989
Completion Date August’ , 1989
Final Report Date September , 1989
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Protocol

RELATIVE EFFICACY OFTWO DENTAL FLOSSES:
lIIECHANISH AND MEASUREMENT OF INTERDENTAL CLEANING

Protocol Number
Study Number 47-01

OBJECTIVE

The object~ve of this stratified, parallel, seven week, double-blind, normal use
condition cllnlcal study is i) to determine Interdental cleaning efficacy of the
test product and a control In rernovlngInterproximal plaque anddebrls in humans,
(ii) to explore the mechanism by Which observed differences may occur, and
(iii) to estimate the likelihood of increased compliance (hedonic acceptance)
by test subjects at the conclusion of six weeks by cross-over use of the product
fov the 7th week.

TEST NATERIALS

Nent ificat@l/lleWriDticl~

A: Microdent Llental Floss; at least 1000 mg ofMicrodent/25 yds.

B: Johnson & Johnson Waxed Floss

These products will be supplied by the Sponsor in coded, sealed and weighed
containers.

Purity and Stabilitv

The Sponsor assumes responsibility for purity

StoraqeConditions

Products will be stored at Toom temperature {n
(.:

and stability determinations.

a controlled access storage room.

--- .,,..-. . ..... “-. . . . . . . . . . . .

....—-.—- ., —
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Page Two of Seven
Relative Efficacy of
Two Dental Flosses
Study Number 47-01

Retention

All used and unused test tnaterialswill be returned to the Sponsor within 30days
after issuance of the final r-eportunless other-wise directed by the Sponsor.

REGULATORY COMPLIANCE

All aspects of this study will conform with the code of Federal Regulations,
Title 21 Sections50 and 56, The [nvestfgatorwfll obtain a signed consent form
from each subject prior to initiation. The approved motocol and it’s Informed
Consent Form will be reviewecfand approved through

Institutional Review Board,

QUALITY ASSURANCE

This study wII1 be conducted In compliance with the approved protocol and
Standard Opemting Procedures.

PROCEDURE

$election of Test SubjectS

[~~ ~;ber/Sex 60 14ale/Female Subjects (30/group to complete)
18-55 Years of Age;

(3) Criteria

SubJects will be generally healthy adult volunteers, with a minimum of twenty
flossable natural teeth (excluding extensively restored teeth and third molars).
Subjects with orthodontic bands, retainers or partial dentures will be excluded
from the study. Volunteers must have a minimum plaque index score of 2.0
according to the Turesky modification of the Quigley-Hein index. The subjects
should practice normal or-alcare but.not use floss or other interdental devices
on a regular basis (more than once-a-week).

Subjects with gross oral pathosis or grossly carious teeth will be excluded from
the study. Useofantibioticsand/orsteroidal ornonsteroidal anti-inflammatory
agents prior to the two weeks of the study initiation will be cause for exclusion
from the trial. Additionally, pregnant or nursing females, and individuals with
a history of diabetes, alcohol abuse and rheumatic fever or cardiac abnormalities
w{ll be excluded from the study. Smoking hab~ts and use of oral contraceptives
will be recordedbut will not be exclusionto entry into the study.

Any subject who begins antibiotic or anti-inflammatory therapy during the course
of the study must report this fact to the Investigator who should record it
appropriately. A dental prophylaxis or periodontal therapy during the course
of the study will also disqualify the subject.

Subjects in the same household will be assigned to the same group. A sufficient
number of qualified volunteers will be entered Into the trial to ensure a minimum

(,;,: of 30 subjects per group on completion.,..,..’,,\,
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Relative Efficacy of
Two Dental Flosses
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Baseline (Day minus 2 - DaYfl

Subjects meeting all inclusion criteria and for whom none of the exclusion
cr-iteria are present will siqn an Informed Consent form. The following intra
oral

i)

ii)

iii)

iv)

examinations will be carried out as follows:

A complete intraoral hard and soft tissue examination will be performed.
The areas examined will include the lips, tongue, hard and soft palate,
gingivae, all mucobuccal fold areas, inner surface of the cheeks and
sublingual areas. The results of the oral cavity examination will be
recorded on the case report form (CRF I).

Gingivitis: Will be evaluated by the Modified Gingival Index as described
in: Lobene, R.R., Weatherford, T., Ross, N.M. et al: Amodifiedgingival
index for use in clinical trials. Clin Prev Dent 8:3, 1986.

0 = Normal (absence of inflammation)
1 . Mild inflammation (slight change in color, little change in

texture) of any portion of the gingival unit
= Mild inflammation of the entire gingival unit

L Moderate inflammation (moderate glazing, redness, edema, and/or
hypertrophy) of the gingival unit

4= Severe inflammation (marked redness and edema/hypertrophy,
spontaneous bleeding, or ulceration) of the gingival unit

Plaque will be evaluated by the Modified Quigley-Hein Index as described
in item IV below. However, evaluation will be limited to mesio-buccal,
disto-buccal, mesio-lingual and disto-lingual aspects of the gingival
embrasure areas of each tooth.

Plaque will also be evaluated by the Turesky modification of the Quigley-
Hein Index as described in J.Perio. 41:41-43, 1970. Eythrocine dye will
be used to disclose the plaque on the tooth surfaces.

no plaque

separate flecks
gingival margin.

or a discontinuous band of plaque at the

thin (up to 1 mm) continuous band of plaque at the gingival
margin.

band of plaque wider than 1 mm but covering less than 1/3 of
the gingival third of the tooth surface.

plaque covering more than 1/3 but less than 2/3 of the tooth
surface.

plaque covering 2/3 or more of thegingival third of the tooth
surface.
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Following the evaluation for plaque, the subjects will be randomly ass
(except same household subjects) to either product group, based on
stratification of their entry level plaque scores from item iii above. They
also secondarily be stratified by age and sex to obtain two generally
balanced groups. The examiner will be blinded to this information.

gned
the

will
well

Immediately after plaque score determinations, a qualified hygienist will
demonstrate use of the dental floss for the “Mechanism” aspect of the study.
As part of the demonstration two contralateral interproximal areas in the same
arch with similar amount of high interproximal (item iii above) scores will be
identified by the examiner. The hygienist will floss the designated
interproximal site with Floss A followed by Floss B. Standard technique and
length of floss will be employed (wrap around, up-down and lateral strokes will
be employed). On the contralateral side, the order of floss will be reversed
otherwise following the same procedure.

The four spent flosses (2 each of A and B) will be collected by the hygienist
and photographed in a single frame to demonstrate the differences in plaque and
food debris removed using each floss. (Photographic technique details, supplies
and equipment will be provided by the Sponsor allowing sufficient time to
practice on site). The length of the floss exposed to the teeth willt hen be
cut and stored in individual one dram vials containing 5ml ofO.1 N HC1. Vials
will be coded to reflect subject number, side of the mouth and sequence of floss
use. The data will also be reproduced on a separate sheet for use at the final
examination. Determination of debris and plaque removed from each floss strand
will be arrived at by total protein assay carried out by the Sponsor.

At this time, either a dental prophylaxis will be given or volunteer appointed
within seventy-two (72) hours for the prophylaxis and flossing will be
reemphasized at this time.

The subject will then be provided with written instructions and asked to view
a demonstration of the technique of flossing on videotape (A.D.A. Tape on
Flossers #X825). The first impressions of the subject on actually using the
floss during demonstration will be recorded on audiotape.

The stratification will determine the group allocation for each subject based
on stratification scores and the appropriate product will then be dispensed.
Collectors for used floss will also be provided along with a daily diary for
the subject to record use frequency and time. A Colgate soft toothbrush and
Colgate Tartar Control Toothpaste will be provided at Day 1 and thereafter as
required. At the conclusion of their basel ine visit, subjects will be instructed
to floss at least once a day and more often if desired.

Dav 14 and Day 28

Subjects will be required to return all previously dispensed products and obtain
fresh supplies. Compliance will ~ be reinforced at this stage. Participants
will be reminded not to comment to the Examiner on any aspect of the study. All
baseline gingivitis, plaque and oral tissue examinations will be repeated and
appropriately recorded on individual case report forms to maintain Investigator
blindings. Future appointments will be confirmed.
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All dispensed products and diary will be returned and logged. All Day 28
examinations and procedures will be repeated. The “Mechanism” test using both
flosses on contralateral teeth will also be repeated bythehygieni st. The spent
floss will be photographed and set aside for assay as before. At this stage
the product code will be broken to allow cross over use of the second product
for the next one week. A hedonic scale provided by the Sponsor will be filled
out by each participant at this time.

Day 42 - 49

The subjects will be provided the second floss for the 7th week of the study.
They will be required to record their hedonic acceptance on the provided diary.
(Further details to be provided by Sponsor). A hedonic scale will be repeated
to determine subject acceptance of each product. (Hedonic scale as described in
the book, “Sensory Evaluation of Food and Related Product” by Howard Moskowitz).

Case Report Forms

Individual Case Report Forms will be used for each evaluation and will become
part of the permanent record. Separate pages will be used for each index to
avoid introduction of Investigator bias. The examiner will not have access to
the Case Report Forms until the completion of the examination but will call out
his finding to an assistant or recorder. Case Report Forms will be signed and
dated on each examination day by the Investigator. Signature stamps and per
signatures are not acceptable.

Completed, original report forms and questionnaires will be mailed to the Sponsor
within two weeks of each visit cycle for all subjects in each group.

Return of Products

All used floss collection containers, diaries and unused materials will be
returned to the Investigator and will be weighed by the Sponsor to determine the
extent of compliance. After complete post-study inventory, all test materials
will be returned to the Sponsor.

Adverse Reactions .

All patient reports of stinging, burning, irritation, etc. will be recorded on
the Case Report Forms. All changes noted during the oral cavity examinations
will be recorded in the Case Report Forms. The Investigator will record his
opinion of the relationship of the study materials to each adverse experience.
Suspected allergic responses will be photographed and reported.

Drormed Sub.iects

Subjects will be discontinued from the study if any of the exclusion criteria
become present.

c
If, in the Investigator’s opinion, the subject isno longer an appropriate study
participant, the subject will be removed from the study and the reason recorded
on the Case Report Form.
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The subject may discontinue his/her participation from the study at any time.
The Investigator will attempt to determine the reason and record it on the Case
Report Form.

REPORT

At the termination of the study, a report which includes the following
information will be prepared and submitted:

A description of the test material
A description of the test system
Dates of study initiation and termination
A tabulation of adverse complaints
A discussion of study data

Statistical Analysis

Baseline data will be analyzed for homogeneity of means and variances. There
will be a check for outliers, both by individuals and subject means. An
investigation of the distribution of the pooled means will be made to determine
the applicability of parametric analysis of the gingivitis and plaque scores.
Non-parametric analysis will also be applied.

Sample means and variances will be reported at each time level for gingivitis
and plaque. Final analysis of data will be based chiefly on Analysis-Of-Vari ante.
Both main effects and possible interactions will be investigated. Effort will
also be made to evaluate effect of frequency of use.

The final report will include the results of the aforementioned statistics with
supporting tables and or graphs,
printouts.

All statistical results will be
statistics are significant with an

in addition to data listings and computer

based on an alpha of 0“.05, however where
alpha of 0.10 this will be noted.

MAINTENANCE OF RAU DATA AND RECORDS

Original data or copies thereof will be available at Hazleton Laboratories
America, Inc. to facilitate auditing the study during its progress and prior to
acceptance of the final report. When the final report is completed, all original
paper data as well as

two (2) years.

the final report, will be retai’ned”in the archives of
for a period of

PUBLICATIONS

Any publications resulting from this study will be at the behest of the Sponsor
and must be approved by well in advance of
submission of such publications. This review is necessary to prevent premature
disclosure of trade secrets.
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Sponsor’s Representative:

Study Investigators:

Study Supervisor:

Project Consultant:

Study Dates:

A: Microdent Dental Floss
B: J & J Waxed Mint Floss
C: J& J Waxed Floss (for photography only)

June 14, 1989 to August 4, 1989
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On Day 42 all dispensed products and diaries were returned. All Day 28
examinations and procedures were repeated. The crossover product was then
dispensed. A six (6) week questionnaire, provided by the Sponsor, was completed
by the subject.

On Day 49 all subjects that were provided with the crossover floss for the
seventh week returned their product and diary and completed a seven week
questionnaire.

Fifty-nine (59) subjects completed the study and their data was used for analysis
(Table 1). Eight (8) subjects were dropped from the study due to subject non-
compliance (Table 2).

Results, while not unequivocal, indicated that Floss A (Microdent) exhibited a
slightly better reduction in plaque and gingivitis scores compared to Floss B
(J & J). Statistically, this difference was borne out as follows by the Analysis
of Variance:

Mean Scores Delta Scores

Gingivitis *N.S. (p=.9677) **S (p=.0436)

Plaque (Overall) **s (p=.0575) *N.S. (p=O.128)

Plaque (Interdental) **s (p=o.053) **s (p=o.053)

* NS = Not significant
**S = Significant at p~O.05

TEST lfATERIA1.S

Identification/Physical Description

A: Microdent Dental Floss; at least 1000 mg ofMicrodent/25 yds.

B: Johnson & Johnson Waxed Mint Floss

c: Johnson & Johnson Waxed Floss (for pre-prophylaxis photographic purposes
only - product was not dispensed).

These products were supplied by the Sponsor in coded, sealed and weighed
containers. The statistician was responsible for assigning the random code of

(,2.;, each product to the individuals.
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Puritv and Stability

The Sponsor assumed responsibility for purity and stability determinations.

Storaae Conditions

Products were stored at room temperature in a controlled access storage room.

Retention’of the Product

All used and unused test materials were returned to the Sponsor on the following
dates: 7/6/89, 7/20/89 and two (2) mailings on 8/7/89.

REGULATORY COMPLIANCE

All aspects of this study conformed with the code of Federal Regulations, Title
21 Sections 50 and56. The Investigator obtaineda signed consent form from each
subject prior to initiation. The Approved Protocol (Appendix II) and the
Informed Consent Form (Appendix IV) were reviewed and approved through

Institutional Review Board (Appendix I).

METHODS

Selection of Sub.iects

(1) Number/Sex 67 Subjects

55 Females
12 Males

(2) Age 18-50 Years of Age

(3) Inclusion/Exclusion Criteria

Subjects meeting all inclusion criteria and for whom none of the exclusion
criteria were present signed an Informed Consent Form and entered the
study . Four (4) intraoral examinations were carried out as follows:

Procedure

Baseline (Day minus 2 - Day 1):
(,
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OBJECTIVE

The objective of this stratified, parallel for six (6) weeks, double-blind,
normal use condition clinical study was (i) to determine interdental cleaning
efficacy of the test product and a control in removing interproximal plaque and
debris in humans, (ii) to explore the mechanism by which observed differences
may have occurred, and (iii) to estimate the likelihood of increased compliance
(hedonic acceptance) by test subjects at the conclusion of six (6) weeks by
cross-over use of the product for the seventh (7th) week.

SUMMARY

The purpose of this stratified, parallel for six (6) weeks, double-bl ind clinical
study was to determine the relative efficacy of two (2) dental flosses by the
mechanism and measurement of interdental cleaning. Sixty-seven (67) subjects
were enrolled after satisfying admission criteria.

Oral soft and hard tissue examination and a gingival evaluation using the
Modified Gingival Index was done. Plaque was evaluated using the Turesky
modification of the Quigley-Hein Index and again using the above index but
limiting the evaluation to the mesio-buccal, disto-buccal, mesio-lingual and
disto-lingual aspects of thegingival embrasure areas of each tooth. Following
stratification by plaque scores, age and sex, subjects were assigned to either
product. A pre-designated posterior interproximal area was flossed by a
hygienist sequentially by both flosses (A and C) and the order was reversed on
the contralateral side. The spent floss were photographed to demonstrate degree
of plaque removed. A standard length of each spent floss was cut and assayed
for protein by the Sponsor, as a second measure of plaque removal.

After a prophylaxes, the subjects were dispensed their product (A orB) and shown
a video demonstrating the flossing technique before dismissal.

On Day 14 and Day 28 subjects returned all previously dispensed products and
obtained fresh supplies. Gingivitis, plaque, and oral tissue examinations were
repeated and recorded on individual case report forms.
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(i)

(ii)

(iii)

(iv)

A complete intraoral hard and soft tissue examination was performed. The
areas examined included the lips, tongue, hard and soft palate, gingivae,
all mucobuccal fold areas, inner surface of the cheeks and sublingual
areas. The results of the oral cavity examination were recorded on the
Oral Soft Tissue Forms.

Gingivitis was evaluated by the Modified Gingival Index as described in:
Lobene, R.R., Weatherford, T., Ross, N.M. et al: A modified gingival
index for use in clinical trials. Clin Prev Dent 8:3, 1986. (See Protocol,
Appe,ndix II)

Plaque was also evaluated by the Turesky modification of the Quigley-Hein
Index as described in J.Perio. 41:41-43, 1970. Eythrocine dye was used
to disclose the plaque on the tooth surfaces. (See protocol, Appendix II)

Plaque was also evaluated by the Modified OuiqleY-Hein Index as described
in the protocol. However, -evaluation was lim~t~d to mesio-buccal, disto-
buccal, mesio-lingual and disto-lingual aspects of the gingival embrasure
areas of each tooth.

Following the evaluation for plaque, the subjects were randomly assigned (except
same household subjects) to either product group, based on the stratification
of their mean plaque scores. They were also secondarily stratified by age and
sex to obtain two (2) generally well balanced groups. The examiner was blinded
to this information.

Immediately afteiqplaque score determinations, aqualified hygienist demonstrated
use of the dental floss for the “Mechanism” aspect of the study. As part of the
demonstration, two contralateral interproximal areas in the same arch with
similar amount of high interproximal plaque scores were identified by the
examiner.

For all even numbered subjects, Floss Awas used on the right interproximal side
first, followed by Floss C. The order was reversed on the contralateral side.
For all odd numbered subjects, Floss C was used on the right side followed by
Floss A with the reverse order on the left side. Floss C (white colored) was
used instead of Floss B (green colored) to maintain blinding of the hygienist
with regard to Floss A (white colored). This floss (C) was used for pre-
prophylactic photography as well as protein assay, where it was also necessary
to maintain that the evaluator was blinded to the products. The hygienist
flossed the site with the designated floss (Table 3) using a standard technique
and length of floss (wrap around, up-down and lateral strokes) were employed.
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The four (4) spent flosses (two each of A and C) were collected by the hygienist
and photographed in a single frame to demonstrate the differences in plaque and
food debris removed using each floss. The Sponsor demonstrated the photographic
technique by stretching each floss across two (2) metal pins a few inches apart
with the flossed area in the center. Floss types and sides were identified and
labelled. The amount of erythrosine dye (indicating amount of floss removed)
was photographed using appropriate lighting.

The length of the floss exposed to the teeth was cut and stored in individual
one (1) dram vials containing 5 ml of 1.ON sodium hydroxide (NaOH). Vials were
coded to reflect subject number, side of the mouth and sequence of floss use.
Determination of debris and plaque removed from each floss strand was arrived
at by total protein assay carried out by the Sponsor.

After the demonstration of flossing, a dental prophylaxis was given by a
qualified dental hygienist.

The subject was provided with written instructions and asked to view a
demonstration of the technique of flossingon videotape (A.D.A. Tapeon Flossers
number X825).

The group allocation for each subject was basedon stratification scores and the
appropriate product (A or B) was dispensed. A daily diary for the subject to
record use frequency and time was provided. A Colgate soft toothbrush and
Colgate Regular Toothpaste were provided at Day 1 and thereafter as required.
At the conclusion of their baseline visit, subjects were instructed to floss at
least once a day and more often if desired.

Day 14 and Day 28:

Subjects were required to return all previously dispensed products and obtain
fresh supplies. Compliance was~ reinforced at this stage. Participants were
reminded not to comment to the Examiner on any aspect of the study. All baseline
gingivitis, plaque and oral tissue examinations were repeated and appropriately
recorded on individual case report forms to maintain Investigator blindings.
Future appointments were confirmed.
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Day 42:

All dispensed products and diaries were returned and logged. Al1 Day 28
examinations and procedures were repeated. The “Mechanism” test using both
flosses on contralateral teeth was repeated by the subject in the same order as
before. At this stage the second (cross over) product was dispensed for the next
one (1) week. A hedonic scale provided by the Sponsor (Appendix II,
Attachment I) was filled out by each participant. Only subjects demonstrating
uniform plaque areas were chosen by the Investigator and their appointment
schedule dates are provided in Table 2.

Day 42-49:

The subjects were provided the second floss for the seventh (7th) week of the
study. A hedonic scale was repeated at the seventh week (Appendix II,
Attachment II) to determine subject acceptance of each product. (Hedonic scale
as described in the book, “Sensory Evaluation of Food and Related Product” by
Howard Moskowitz).

Case Report Forms:

Individual Case Report Forms (CRF) were used for each evaluation and became part
of the permanent record. Separate pages were used for each index to avoid
introduction of Investigator bias. The examiner did not have access to the CRF’S
until the completion of the examination but called out his findings to a
recorder. CRF’S were signed and dated on each examination day by the
Investigator.

Data Collection and Recording

All CRF’s and Examination Forms were retained in binders and audited for accuracy
at each stage of the study. Original copies of all the CRF’S were submitted to
a representative of the client on the following dates: June 28, 1989, July 5,
1989, July 19, 1989 and August 1, 1989.

RESULTS

Sixty-seven (67) subjects were enrolled into the study and dispensed the product.
Their demographics are listed in Tables 1 and 2. Fifty-nine (59) of the sixty-
seven (67) subjects successfully completed the study. Eight (8) subjects were
dropped due to non-compliance with the protocol (Table 2). Twenty-nine (29)
subjects completed in Group A and thirty (30) subjects completed in Group B.
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Mean gingivitis score at the end of the six (6) weeks were not significantly
different between Floss AandFl oss Bby Analysis of Variance (ANOVA) [Table 4A].
However, an ANOVA of the delta value (difference between final and baseline
score) for gingivitis demonstrated a greater reduction of gingivitis with Floss
A (Table 4B). The distribution of scores for both products at each examination
period are listed in Appendix IV.

Using the Turesky modification of the Quigley-Hein Plaque Index, significant
differences were noted between the two products by raw mean scores (Table 5A)
but not by delta values (Table 5B). Plaque reduction with Floss A was
significantly greater (p < 0.05). The shift of these scores over the six (6)
week period for both products are listed in Appendix V.

With the modification of the above index, scoring only the embrasure spaces
(“Modified plaque score”), Floss A was significantly better than Floss B (p<O.05)
both by raw mean scores (Table 6A) and by delta values (Table 6B). The
distribution of the scores for these products are listed in Appendix V.

The overall performance, therefore, of Product A seems better than Product B and
the separation of scores would be more evident if the test period were extended
to eight (8) or twelve (12) weeks, as noted in the statistician’s report
(Appendix V). Since the data was considered “normal” (Gaussian), only parametric
analysis have been employed.,

Adverse Reactions

No product related adverse reactions were noted.

Protocol Deviations

Five (5) subjects deviated from the protocol and they are listed below. Even
though thirty (30) subjects were required in each group, Group A completed with
only twenty-nine (29) subjects.

Sub.iect Number Date Reason

20 7/13/89 The subject’s dog ate floss and was dispensed
number 81B.

35 7/14/89 The subject began taking ampicillin for one
(1) week.
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Subject Number Date Reason

41 6/29/89 The subject lost her floss and used husbands’
product for three (3) days.

61 7/28/89 The subject reported pregnancy at five (5)
weeks. Allowed to continueon Investigator’s
discretion.

78 8/4/89 Was out of town and did not return the
product and diary - several attempt were made
to contact this subject.

Sub.iects Dromed

Eight (8) subjects (numbers 16, 17, 18, 31, 47, 52, 67 and 74) were dropped from
the study due to noncompliance with the protocol (See Table 2).

DISCUSSION

I Two (2) objectives of this clinical trial were i) to identify the mechanism of
action and ii) to determine likely effect of increased compliance (which will
be explored independently by the Sponsors).

The third objective which relatedto inter-dental cleaning efficacy demonstrated
Microdent Floss (A) to be statistically better compared to the J & J Mint Floss
(B). However, the finding was not unequivocal.

The following approximate percent reductions of means from Baseline of the
observed parameters are noteworthy.

Baseline Two Week Four Week Final
Gingivitis

Microdent (A) 2.08---16%----> 1.76---25%---> 1.56---30%--->1.47

J&JMint (B) 2.01---16%----> 1.70---20%---> 1.60---22%--->1.56

Delta Score = Significant (p= 0.0436)

E!MLE

Microdent (A) 2.41---17*----> 1.45---22X--->1.90---23%--->1.87

J &J Mint (B) 2.45---21%----> 1.95---20%---> 1.48---14%--->2.11

( .“

Mean Score = Significant (p = 0.0573)
Delta Score = Not Significant (p= O.128)

.
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Baseline Two Week Four Week Final

Mod. Plaque (A) 2.88---21X----> 2.28---27X---> 2.11---28%--->2.08
2.90---20%----> 2.35---24X---> 2.21 ---20%--->2.35

Mean Score = Significant (p = 0.053)
Delta Score = Significant (p = 0.053)

In a comparable eight (8) week study, Lobene et. all had ,]oteda significant drop
in gingivitis at four (4) weeks for all flossers, that then levelled off by eight
(8) week exam. These authors also quote studies where no difference in plaque
scores between flossers were noted at four (4) weeks and gingivitis scores had
levelled off at three months.

However, in this study, after discounting the initial effects of prophylaxis,
separation at eight (8) weeks is about 8% between the two (2) groups of flossers.
This trend is consistent for all panelists, even though it is not uniformly
statistically significant. This finding could be confirmed or negated with a
larger population studied for an extended period of time.

REFERENCES

1. Lobene, Soparkar, Newman: Use of Dental Floss - Its Effect on Plaque and
Gingivitis Clin. Prev. Dent. 4 (1) 5-8, 1982.
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TABLE 1
DEMOGRAPHIC INFORMATION

Entrv Number/Initials

1.
*2 .
3.
4.
5.
*6.

7.
8.
9.

*10.‘

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

*22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

*37.

38.
39.
40.
41.

*42.

43.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.!

Product Number

::
11
13
20
17
14
15
21
18
22
19
24
23
26
25
27
28
29
36
30
31
35
32
33
34
39
37
40
38
41
44
42
45
43
50
52
46
53
54
48
47
57

@

32
24
30
35
44
27
25
27
27
31
18
33
22
21
31
34
32
36
37
20
28
28

:;
25
26
34
32
26
50
26
40
36
50
32
38
31
21
26
27
39
40
41

&2)J

F
F
F
F
F
F
F
F
F
F
M
M
F
F
F
M
F
M
F
F
F

[
F
F
F

L
F
F
F
F
F
M
F
F
F
F
F
M

i
F

Product

A
A
B
B
A
A
B
B
A
B
A
B
B
A
A

:
B
B
A
A
A
A
B
B
B

:

:
A
A

;
B
B

:
B
B
A
A
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TABLE 1
DEMOGRAPHIC INFORMATION

(Continued)

Entry Number/Initials

44. .

::: :
47. ,
48. .
49. ,
50.’ ,
51. ,
52. ,
53. ,
54. ,
55. ,
56. ,
57. .

*58. ,

59. ,
60. ,
61. .
*62. ,

63. .

:;: :
66.
67. ..._.

* Drops

~oduct Number

49

:;
61
55
62
56
58
63

;;
64
68
66
67
70
69
71

;;
78

;:
79

&g

35

::
30
32
24
30
38
38
35
42
32
46
28
23
35
49
47

:;
39
34
46
21

.———
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TABLE 2
SCHEDULE INFORMATION AND DROPPED SUBJECTS

(’:< ,.
+..,

Entry #/
Initials

1.
2.
3.
4.
5.
6.
7.
8.

1::
11.

;::
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Product #

12
*16
11
13
20

*17
14
15
21

*18

22

;:
23
26
25
27
28

::
30

*31

35
32
33
34

:;
40
38
41
44
42
45
43
50

*52

46
53

Baseline
Date

06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/14/89
06/15/89
06/15/89
06/15/89
06/15/89
06/15/89
06/15/89
06/15/89
06/15/89
06/15/89
06/15/89
06/15/89
06/15/89
06/15/89
06/15/89
06/15/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89

2 Week 4 Week 6 Week 7 Week
Exam Exam Exam Exam

06/28/89 07/13/89 07/26/89 08/02/89
(Dropped on 6/30/89 - missed exam)
06/29/89 07/12/89 07/26/89 08/02/89
06/28/89 07/12/89 07/26/89 08/02/89
06/28/89 07/12/89 07/28/89 08/02/89
(Dropped on 6/30/89 - missed exam)
06/28/89 07/13/89 07/26/89 08/02/89
06/28/89 07/14/89 07/26/89 08/02/89
06/28/89 07/12/89 07/26/89 08/02/89
06/28/89 (Dropped on 6/28/89 - missed exam)
06/28/89 07/13/89 07/27/89 08/02/89
06/29/89 07/12/89 07/26/89 08/02/89
06/28/89 07/12/89 07/26/89 08/02/89
06/28/89 07/12/89 07/26/89 08/02/89
06/28/89 07/12/89 07/26/89 08/02/89
06/28/89 07/13/89 07/26/89 08/02/89
06/28/89 07/12/89 07/26/89 08/02/89
06/28/89 07/12/89 07/28/89 08/02/89
06/29/89 07/13/89 07/27/89 08/03/89
06/29/89 07/13/89 07/27/89 08/03/89
06/29/89 07/13/89 07/27/89 08/03/89
(Dropped on 6/30/89 - missed exam)
06/29/89 07/19/89 07/27/89 08/03/89
06/29/89 07/13/89 07/27/89 08/03/89
06/29/89 07/14/89 07/27/89 08/03/89
06/29/89 07/13/89 07/27/89 08/03/89
06/29/89 07/13/89 07/27/89 08/03/89
06/29/89 07/13/89 07/27/89 08/03/89
06/29/89 07/13/89 07/27/89 08/03/89
06/29/89 07/13/89 07/27/89 08/03/89
06/29/89 07/13/89 07/27/89 08/03/89
06/29/89 07/13/89 07/27/89 08/02/89
06/29/89 07/13/89 07/27/89 08/03/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
(Dropped 6/30/89 - pregnant )
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/27/89 08/03/89
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‘ TABLE 2
SCHEDULE INFORMATION AND DROPPED SUBJECTS

Entry #/
Initials Product #

:;:

:::

& ‘
46.
47.
48.
49.
50.
51.

:::
54.

:::
57.
58.

;::
61.
62.

;::
65.
66.
67.

54
48

*47
57
49
59
51
61
55
62

z;

::
60
64

::
*67

70
69
71

*74

72
78
76
73
79

Baseline
Date

06/16/89
06/16/’89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89
06/16/89

06/16/89
06/16/89
06/16/89
06/16/89
06/16/89

{Continued)

2 Week 4 Week 6 Meek 7 Week
Exam Exam Exam Exam

06/30/89 07/14/89 07/27/89 08/03/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 (Dropped 7/14/89 - missed exam)
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/13/89 07/28/89 08/04/89
06/30/89 07/14/89 07/26/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
(Dropped 6/30/89 - missed exam)
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 (Dropped 7/18/89 -

non compliance)
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89
06/30/89 07/14/89 07/28/89 08/04/89

* Dropped

. . ——..——
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TABLE 3
SIX (6) WEEK MECHANISM FLOSS CODE

Right
Sub,iect Number 1 2

11.
21.
14.
24.
26.
30.
32.
54.
53.
34.
33.
42.
44.
38.
35.
41.
45.
66.
48.
57.
59.
62.
73.
79.
69.
20.

B
A
B
A
B
A
B
A
B
A
B
A
B
A

!
B
A

:
B
A

:
B
A

Left
1 2

B
A
B
A
B
B
B
A
B
A
B
A
B
A
B
A

:
B
A
B
A
B
A

:

A
B
A
B
A
B
A
B
A
B
A
B
A

:
B
A
B
A
B
A
B
A

:
B

(.’;<.
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Source of Variation

MAIN EFFECTS
Product
Time

TABLE 5A
ANALYSIS OF VARIANCE FOR PLAQUE INDEX

Sum of Sauares ~ Mean Sauare F-Ratio Siq. Level*

10.180228 4 2.5450569 20.018 .0000
.463441 1 .4634412 3.645 .0575*

9.716786 3 3.2389288 25.474 .0000

2-FACTOR INTERACTIONS .4661717 .1553906 1.222 .3024
Product Time .4661717 : .1553906 1.222 .3024

RESIDUAL 28.988031 228 .1271405

TOTAL (CORR.) 39.634431 235

TABLE 5B
ANALYSIS OF VARIANCE FOR DELTA VALUE PLAQUE INDEX

Source of Variation Sum of Squares D.F. Mean Sauare F-Ratio Siq. Level*

Time 0.084 2 0.042 0.403 0.669
Product 0.230 0.230 2.216 0.138
Product* Time 0.409 ; 0.204 1.969 0.143

Error 17.747 171 0.104

(.:,, * Significant at p < 0.05
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TABLE 6A
ANALYSIS OF VARIANCE FOR MODIFIED PLAQUE INDEX

Source of Variation Sum of Sauares

MAIN EFFECTS 20.738705
Product .810277
Time , 19.928428

2-FACTOR INTERACTIONS .5331398
Product Time .5331398

RESIDUAL 48.871268

TOTAL (CORR.) 70.143113

D.F. Mean Sauare F-Ratio Siq. Level*

4 5.1846764 24.188 .0000
1 .8102771 3.780 .0531*
3 6.6428095 30.991 .0000

3. .1777133 .829 .4791
3 .1777133 .829 .4791

228 .2143477

235

TABLE 6B
ANALYSIS OF VARIANCE FOR DELTA VALUE - MODIFIED PLAQUE INDEX

Source of Variation Sum of Sauares D,F. Mean Square F-Ratio Siq. Level*

Time 0.700 2 0.350 1.940 0.147
Product 0.687 1 0.687 3.807 0.053*
Product* Time 0.361 2 0.181 1.001 0.370

Error 30.870 171 0.181

* Significant at p < 0.05
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TABLE 4A
ANALYSIS OF VARIANCE FOR GINGIVITIS INDEX

Source of Variation Sum of !huares D.F. Mean Sauare F-Ratio Siq. Level*

MAIN EFFECT 9.9701141 4 2.4925285 31.616 .0000
Product .0001327 .0001327 .002 .9677
Time 9.9699814 ; 3.32332871 42.154 .0000

2-FACTOR INTERACTIONS .2561507 3 .0853836 1.083 .3571
Product Time .2561507 3 .0853836 1.083 .3571

RESIDUAL 17.975198 228 .0788386

TOTAL (CORR.) 28.201463 235

TABLE 4B
ANALYSIS OF VARIANCE FOR DELTA VALUE GINGIVITIS INDEX

Source of Variation Sum of Sauares ~ Mean Sauare F-Ratio Siq. Level*

MAIN EFFECTS 1.6978580 3 .5659527 7.598 .0001
Time 1.3899763 2 .6949881 9.330 .0001
Product .3078817 1 .3078817 4.133 .0436*

2-FACTOR INTERACTIONS .1791803 2 .0895901 1.203 30.29
Time Product .1791803 2 .0895901 1.203 30.29

RESIDUAL 12.797941 282 .0744909

TOTAL (CORR. ) 14.614980 176

..
(,:,,,,,, ., * Significant at p g 0.05
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~ PRELIMINARY PROTOCOL AND DETERMINATIONOF
ORAL CLEANING BY FREOUENT USE OF AN ORAL
HYGIENE SPRAY [TAKE-5 PLAOUE FIGHTER
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PRELIMINARY PROTOCOL AND DETERMINATION
OF ORAL CLEANING BY FREQUENT USE OF
AN ORAL HYGIENE SPRAY [TAKE-5 PLAQUE FIGHTERm]
CONTAINING MIICRODENTm

An analytical procedure and protocol are described by
which debris accumulating in the oral cavity may be
estimated. The procedures distinguished between debris
removable by rinsing and that removed by brushing. Using
these procedures, frequent use of an oral hygiene spray
containing the active ingredient MICRODE~, after meals
and a controlled snacking protocol, throughout the day,
resulted in a reduction of the accumulation of debris.

About 60% less removable debris, both rinsable and
brushable, was found after use of the MICRODE1’JTm
containing spray compared to use of a placebo Sl?ray
without MICRODENTm.

March 1990

I



INTRODUCTION

Frequent cleaning of the surfaces of the oral cavity is generally
recognized as the first step toward good oral health. Dental
authorities recommend brushing with a suitably abrasive~ surfactant
containing, toothpaste after every meal. In actual practice,
few Americans brush more than once a day. Some surveys suggest
the national average for brushing to be about 1.2 times per
day. Exacerbating oral desease due to their infrequent oral
cavity cleaning habits is the increasing propensity of Americans
to eat breakfast en route or at work, snack frequently, and
not return home until after the evening meal; often with no
interim cleaning of the mouth or teeth. Social perceptions
about expectorating in public and concerns about the cleanliness
of publi’c restrooms effectively deter most of working America
from even rinsing the mouth, much less brushing effectively
between arising and retiring. Most choose to brush on only
one of the latter two occasions.

It would seem, a priori, that introduction of an ingestable
surfactant solution, formulated to provide good surface contact
and residence time, pleasant taste and mouthfeel, into the
oral cavity after meals and snacks would reduce the accumulation
of food and cellular debris. One would not expect the effect
of surfactant alone to equal that of brushing with similar
frequency, although it possibly could improve oral cleanliness
in the face of widespread individual resistance to frequent
brushing.

An unpublished pilot clinical, measuring plaque build-up with/without
such a surfactant introduction regimen surprisingly showed
a reduction in plaque accumulation although the number of,subjects
was too few for statistical validation. The pilot clinical
did not attempt to evaluate the more general question of cleanliness,
with its social implications such as bad breathl intimate contact,
etc.

The purpose of these experiments was to determine whether the
surfactant effect of a commercial mouth cleaning sprayl used
frequently throughout the day, would produce a measurable reduction
in oral cavity debris at the end of the day, with the debris
subsequently removed for assay by rinsing and by brushing.

.,



MATERIALS AND METHODS

i

Test Product: A commercially available oral spray, TAKE-5 ‘M,
was used according to package directions. Directions included:
“Pump 2 or 3 sprays onto tongue. Rub tongue over teeth, gums
and surfaces of mouth. Swallow.”

Each pump of the spray delivered 0.1 grams of solution. Label
ingredients with possible cleaning effectiveness were Poloxamer
407 (0.4%), Ethanol (ca 40%), and Simethicone (0.03%). The
latter would affect oral cleanliness only to the extent that
its attachment to the oral surfaces retarded the redeposition
of subsequent debris or increased surfactant contact due to
its antifoam porperties. The remainder of the ingredients
primarily serve to increase oral retention time and provide
a pleasant experience.

Placebo: Although it was impossible to duplicate the
total perception without the potential cleaning ingredients,

a Pleasant tastingt saliva flow inducing placebo was formulated
with the remainder of the ingredients. The placebo was packaged
in a spray bottle identical to the Test Product.

Debris Removal Solution: A 5.0% aqueous solution of Polaxamer
407 (Pluronic F-127, BASF Wyandott) effectively removed debris
from the mouth and allowed a distinction to be made between
the general debris in the oral cavity and that sufficiently
attached to the tooth surfaces and gum crevices to require
brushing.

Debris Removal Procedure: An oral approximation of the
standard “three basin” handwashing test followed by a “scrubbing”
analog was accomplished as follows:

(1) Fifteen ml. of the specified 5.0% surfactant solution
was vigorously swished in the mouth for 60 seconds and expectorated
into a beaker.

(2) An additional 15 ml. of the 5.0% surfactant solution
was swished 60 sec. and expectorated.

(3) A third 15 ml portion was similarly swished to demonstrate
that lesser quantities of debris was being removed with successive
rinsings (rinse # 3 averaged about one-third the debris removed
by rinse #1) and that most of the easily removed debris had
been collected.

(4) Five ml. of the surfactant solution was introduced
into the mouth and the teeth brushed vigorously for 60 sec.
with a soft bristled brush. The foamy suspension was expectorated
into a beakerl an additional 10 ml swished for 30 sec. and
added to the brushed expectorate in order to transfer most
of the brush-loosened debris to the same beaker.

2



Debris Assay: Each of the four expectorates were centrifuged
for 5 min at 3500 RPM and the clear surfactant decanted. 15
ml . of O.lM sodium acid phosphate (pH 4.5) buffer was used
to resuspend the debris with the aid of a vortex mixer. After
recentrifugation and decanting, the debris was again resuspended
in 15 ml. fresh buffer. The debris was reduced to a uniform
particle size with two passes through a standard ground glass
tissue homogenizer having an OD of 19 mm (Uni-Form Homogenizer,
Scientific Products Cat #T 3800–4). The Absorbance (Optical
Density) was read in a Leitz Photometer Model M fitted with
a 550 mu filter. Previous experiments had demonstrated that
the Absorbance was proportional to quantity of debris according
to Beer’s Law within the usual operative instrument range of
25-75 % Transmission.

Protocol: Participants were instructed to brush their
teeth normally upon retiring, but refrain from brushing upon
arising. Either the Test Product or Placebo was used following
breakfast (two subjects used Placebo on Day One, two used Test
Product on Day One and vice versa on Day Two).

A specified snack of two Ritz crackers was consumed at three
equal intervals between breakfast and lunch and again after
lunch. Participants used the Test Product and Placebo, according
to package directions, 5 minutes after each snack and meal.
Participants also consumed sucrose containing tea, coffee or
water mid-way between each snack.

One hour after the last snack and spray procedure the participants
followed rigorously the Debris Removal Procedure detailed above.

3



RESULTS

Table 1 details the debris removed at the end of the Test Product
Day and the Placebo Day for each of the four subjects. Given
the expected wide variability of an individual mouth to accumulate
debris{ each mouth was used as its own control in this cross-over
design.

The quantity of debris removable by rinsing is expressed as
the sum of the Absorbance for the three rinsings. The difference
between Test Product and Placebo is expressed as percent of
the debris removed after Test Product use divided by debris
removed after Placebo use.

The debris removed by brushing was similarly compared.

The average rinsable debris (sum of determinations 1,2 and
3) after using Test Product was 59.4% of that removed by rinsing
after using Placebo.

The average brushable debris in determination 4, after using
Test Product, was 60.1%. of that removed after Placebo use.
The brushable debris was about 3 times the total rinsable
debris removed, whether following Test Product use or Placebo.

As would be expected, greater differences between Placebo and
Test Product were observed in those mouths which accumulated
larger quantities of debris.

4
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DISCUSSION

Initially, it was concievable that a simple surfactant conditioning
of the oral cavity would affect only very loose debris! such
as might adhere to the soft tissue, while unable to remove
appreciable quantities of debris attracted to the tooth surfaces.
Thus the multi-step rinsing procedure followed by brushing
was devised to partially separate the two adherence formsl
if in fact they should be differentiated.

Since the one brushing resulted in a much greater debris removal
than all three rinsings combined, it is once again evident
that brushing must be an integral part of oral hygiene. What
was surprising was that the frequent application of the surfactant
spray following meals and snacks reduced both rinsable and
brushable debris in about the same proportion. The’ protocol
might be rendered more rigorous by the addition of a fourth
rinsing step (approaching extinction of rinsable debris) and
a second brushing step to demonstrate that effectively all
the debris was accounted for.

Given the physical energy imparted to the teeth in brushing,
this preliminary protocol does not distinguish between (1)
a lesser amount of debris present after Test Product use and
(2) a softer, more easily removed debris due to the frequent
exposure to surfactant. However, given the lenghth of brushing
time and the high level of surfactant to which the teeth were
exposed for 3 minutes before brushing commenced? the first
explanation seems more likely.

While the limited number of subjects render statistical validation
improperl it would appear likely that a number or subjects
per cell sufficient to achieve statistical power would demonstrate
results of a similar magnitude especially since there were
no reversals (ie, Placebo effect greater than Test product)
in the 8 sets of determinations compared.

It would be appropriate to institute an expanded version of
this test, under double blind conditions, as a mechanistic
support of plaque accumulation clinicals or as substantiation
of general oral hygiene utility.

The procedures and protocol are sufficiently convenient and
reproducible to recommend themselves for evaluating other oral
cleaning productsf eg. 1 pre-brush rinsesl which have generated
controversy over the “reduces plaque” claim when compared to
“brushing alone” evaluated by subjective plaque staining and
scoring techniques.

6
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3. CASE REPORTS

The Ilconswer-use” ~ Mode of Action and
generally accepted protocols for Efficacy
Proof preclude the use of CASE REPORT
methodology for the active ingredient,
MICRODENTm
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c. Finished Drug Products

4~ PERTINENT MARKETING EXPERIENCES

With over one million units of an oral hygiene spray with the
active ingredient, MICRODENTm, [TAKE-5 PLAQUE FIGHTER SPRAYm] sold,
there have been no reports of oral irritation or other deleterious
effects which might be associated with frequent use of the active
ingredient.

However, the type of marketing information most relevant to
the issue of drug efficacy in the area of “plaque reduction” are
those “home-use” consumer response studies which measure with
considerable accuracy and statistical significance the way the
finished product will be used and perceived by the
consumer/patient.

A number of such studies, in which about 3400 consumers used
either an oral hygiene spray containing MICRODENTm or a dental
floss with MICRODENTm, are summarized in this section. These
studies establish:

(a) MICRODENTW is perceived as dramatically more
pleasant to use frequently than other oral care
actives.

(b) MICRODENTW containing products are perceived as
“working”, which leads to general maintenance of
oral hygiene.

(c) MICRODENTm DENTAL FLOSS has a higher “intent to
use” and “intent to purchase” among non-flossers
and regular flossers than standard waxed mint
floss .

Summaries of these studies follow.
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4. Pertinent Marketing Experiences

MWS Oc~ PRO

As to PaSt Sales

MICRODENTW was first introduced into the U. S. market in
the fall of 1986 as the 0.43% active ingredient in TAKE-5 PLAQUE
FIGHTER SPRAYm, the first plaque fighting oral hygiene spray
marketed in the U.S. Four versions of TAKE-5 PLAQUE FIGHTER SPRAYW
have been sold since 1986, with over units sold
nationally through major retailers such as: Walgreen Drug, Eckard
Drug, Thr+fty Drug, Long Drug, Wal-Mart, K-Mart, Pathmark,
ShopRite, etc. These sales are detailed in Exhibit 11 of Volume Q.

TAXE-!5 PLAQUE FIGHTERm with MICRODENT~ is presently being
marketed by one of Petitioner~s licensee~s, Synchronal, Inc. , New
York, NY. Note: Synchronal~s marketing program includes national
television advertising.

Professional spray versions of the active ingredient,
MICRODENT”, are presently being marketed nationally under the
trademark OMNiiDENTm to over dentists by Petitioner’s
‘tprofessiohal licensee”, OMNi.i,International, Division of Dunhall
Phannaceut~cals, Inc., Gravette, AR. These OMNiiDENTm sprays are
detailed in Exhibits I, 11, and III of Volume Q. Over
units are emected to be sold in the near
patients as- a part of a
program’*.

As to Present Sales

MICROI)ENTm containing

professional

DENTAL FLOSS,
ALCOHOL-FREE MOUTHWASH are about to

International as well as by Synchronal,

term by dentists to their
“soft-tissue

and llICRODENTm
be introduced

management

containing
by OMNii

Inc. Both market&s have
reviewed the clinical data submitted herewith and intend to make
“plaque” claims for their versions of these products, consistent
with Petitioner$s proposed claims in Appendix I of Section VI.
Facsimile Labels for these products are included in Volume I of
this filing.

Additionally, a baby gum and tooth cleaner gel with MICRODENTW for
cleaning the ~tplaque-like filmllthat forms on babies gums prior to
and during teething will shortly be marketed nationally by another
licensee of Petitioner. Facsimile Labels for this product are
included in Volume I of this filing.

Finally, MICRODENTN treated, interproximal stimulators with
“plaque” claims are scheduled for introduction to the
“professional” market in early 1992 by OMNii International.
Facsimile labels for this product are included in Volume I of this
submission.



v. EFFICACY

c. FINISHED DRUG PRODUCT

4. PERTINENT MARKETING EXPERIENCES

(b). CONSUMER HOME USE AND RESPONSE DATA: SPRAY

TAKE-5m SPRAY WITH MICRODENTm:
CONSUMER ACCEPTANCE

ABILENE TEST

The first consumer acceptance test on the oral hygiene spray
marketed as TAKE-5m was performed in Abilene, TX. in 1986. The
demographics of this small, isolated city of 110,000 indicate it is
repr~se~tative of mid-sized mid

INITIAL CONCEPT ACCEPTANCE

Using a cross-town grid
demographics and alternated
comparisons”, adults answering

American cities/towns.

which balanced income, racial
houses to prevent “back yard
the door were first qualified as

moderately predisposed to extend oral care beyond brushing. The
TAKE-5m package front was shown while reading the back of the card
whose text emphasized the mouth-cleaning, I?out-of-the-bathroomft
oral hygiene features. Of those so qualified, 89% indicated the
top 3 boxes (6 box scale) on intent to purchase. After placement
of 2 packages in each of 140 homes, the one week follow-up call
revealed that 25% of the placements had not yet used the product.

We considered these to effectively be concept rejecters and
subtracted these from the concept acceptor group in spite of their
initial reply. Thus, the pre-advertising, pre-trial,no name brand,
package acceptors were surprisingly greater than 60%.

CONSUMER RESPONSE AFTER ONE WEEK USE

Approximately 70% of these concept acceptor/users were
reachable by phone at the pre-specified time and date. These 75
respondents were questioned for intent to purchase, product concept
fit (i.e. promise/over promise and hedonic match to concept) ,
positioning and quantity of TAKE-5 used.

(;,:.,



INTENT-TO-PURCHASE

After one week of use, the top
64% of the concept acceptor/users.
likely to buy “ third box brought the

PRODUCT PROMISE/OVER PROMISE

two boxes (6 box scale) were
Inclusion of the “somewhat

positive intent to 83%.

Perhaps the most significant finding was that after one week
of use, the concept acceptors intent to purchase was inverted.
That is, intent to purchase was greater after use than when based
on concept alone. The promise of a clean mouth did not over-
promise; rather, the product was better than expected. The
consumer perceived the TAKE-5m containing the active ingredient,
MICRODENTm, was working.

before use-concc~t after use

(1) definitely will buy 19% 36%
(2) probably will buy 23% 28%
(3) somewhat likely to buy 33% 19%

POSITIONING

Concept and execution of a cleaner mouth was very well
accepted. As the original package concept did not emphasize
pharmaceutical type claims (plaque, tartar, gingivitis, etc.) no
probes for this position were made. In light of recent public
reaction and controversy surrounding plaque control “over-promise”
by a number of oral products, care was taken not to invoke the
IlmagicIl of a ~~plaque” claiml lest the product use frequency be
biased on the basis of “I need to l’.

The three questions directed to cleanliness, perception and
believability were “just brushed feeling”, “fresh mouth” and “clean
mouth feeling”. Those responses averaged 8.5 on a 10 point scale
(where O = “not clean at all” and 10 = “as clean as I can
imagine”) .

USE-UP RATE

Respondents were asked to bring their used sprays to the phone
and estimate the quantity remaining (3/4, 1/2, 1/4, etc.) . Product
use up rate averaged 0.85 bottles/week among the 83% top 3 box
users. This is equivalent to 4 uses per day, a figure reasonably
consistent with the use frequency in the clinical protocols. The
rate dropped to 0.45 for the 17% who did not particularly like the
product (lower 3 box respondents).
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TAKE-5 SPRAY WITH MICRODENTm
CONSUMERACCEPTANCE

COMPOSITE OF MAJOR CORPORATION TESTS

Since the PP (predecessor company to Petitioner) sponsored
test (Abilene, 1986), several major consumer marketing companies
have evaluated TAKE-5 PLAQUE FIGHTER SPRAYW for consumer response.
PP and its successor company, Petitioner WhiteHill, provided over
1000 units of the product for these tests in return for summary
descriptions of the results.

While methodologies varied slightly, the general approaches
were similar to the Abilene study in enough areas to provide a
composite view of the mutually similar questions/responses. The
companies performing the tests were: Marion Merrell Dow, Colgate-
Palmolive) .

INITIAL ’CONCEPT ACCEPTANCE

The respondents were qualified for interest in oral care.
Some studies focused on frequent brushers, regular flossers and
mouth rinse users. In all cases, the concept of ‘ldoingsomething”
for oral care that was convenient, out of the bathroom, and
pleasant as well, scored high. Focus group approaches as well as
more traditional “placements” all indicated that the pre-
advertising, pre-trial
than 60%,

, no name brand concept acceptance of greater
increased significantly when the product was “over

labeledlf or boxed with a major consumer product brand name.

CONSUMER RESPONSE AFTER USE

INTENT-TO-PURCHASE

The tests reported here used a four box scoring system, so
“top two boxes” (“very likely” and Ilsomewhatlikelyli) are ~o~g~l~
equivalent to the top three box score of the Abilene Test.
cases, the branded versions equalled or exceeded the 80% range on
intent-to-purchase after one to three weeks use.

PRODUCT PROMISE/OVER PROMISE

Positive responses indicated that the conceptts promises were
well-met (“lauded” in the language of one contract test
organization) in the areas of convenience and the perception of
taste, freshening , and cleanliness. About the only negative in the
concept/promise area concerned the believability of the ‘~plaque
fightert~ claim. Some responses indicated that the highly perceived
cleaning effect was “proof” of the plaque fighting, but the idea of
“cleaning” clearly was more easy to believe, perhaps due to the
current controversy which proceeded the “call-for-data’t.

{,,



POSITIONING

In addition to the “cleaner mouth”, Inconvenient” ~ and
“pleasurable” positions elicited in the initial Abilene study,
several interesting additional positions emerged:

(l). Multiple product locations - bath, kitchen, work desk,
pocket, purse and car were frequently mentioned, with a surprising
response from participants that they would like to have several to
leave in various locations.

(2). Better than current alternatives to brushing (primarily
gums and mints) between meals, “away-from-home”, was a re-occurring
theme. Most studies did not attempt to quantify this factor, but
one indicated that over 50% found it better, about 40% rated it at
mid-point (“about the same”) and only 10% found it not as
acceptable.

, NOTE: Informal interviews with long term
TAKE-5 users had convinced PP that a
positioning directed toward the market segment
who use gum/mint as mouth cleaning/freshening
products was “a natural” but this was the
first quantitative evidence.

(3). Intense dislike of performing oral care in public
restrooms (which are the only facilities a significant segment of
the population have access to from the time they leave home until
after dinner) .

USE-UP RATE

None of these tests quantified the un-used portions, but all
those evaluating their own tests expressed comfort with the
magnitude of the 0.75 to 0.85 bottles/week number in the Abilene
study . For example, in these tests 65% to 75% of the respondents
used the product multiple times each day. “Four to five” was a
frequent response. If from this we extrapolate to 3 sprays/use and
3 times per day, the use-up rate would be about 0.7 bottles per
week. The multiple locations information re-enforces the
reasonableness of this number.



v. EFFICACY

c. FINISHED DRUG PRODUCTS

4. PERTINENT MARKETING EXPERIENCE

(C). CONSUMER HOME USE AND RESPONSE DATA: FLOSS

MICRODENTm DENTAL FLOSS
COMPOSITE CONSUMER ACCEPTANCE DATA

PP, the predecessor company to Petitioner, WhiteHill, provided
5000 units of packaged MICRODENT DENTAL FLOSSm to a number of major
consumer/oral care marketing companies for consumer and
professional evaluations. To date, the results from the placement
of over 2300 of these are in and made available to Petitioner under
agreement. Respondents were balanced between flossers/non-
flossers, and placed across more than 10 cities. Design variations
ranged ‘ from sma11 focus groups to mall intercept to
telephone/mailedproduct, and included monadic, sequential monadic,
and “use both at each flossing” exposures t~ MICRODENTm DENTAL
FLOSS and the control (most often J&J waxed mint, occasionally
Oral-B unwaxed mint. Both branded and re-packaged dispensers were
tested).

Direct comparisons (either sequential monadic or ‘*bothat each
flossing” of MICRODENTm DENTAL FLOSS and J&J were strongly positive
toward MICRODENTm in almost all categories, including intent-to-
purchase or “switch brandsft. The more critical of these
comparisons are detailed below.

Of the three “use presentations” only the strictly monadic
left any doubt as to interpretation or statistical significance.
This is not to surprising upon reflection, since in monadic tests
both MICRODENTm and Control were presented as ~lnewttproducts.

In all tests, questions regarding like/dislike and specific
positive attributes of “fresh”, “clean taste” or negative
attributes like “fraying”, “hard to fit between teeth”, were asked.

In a consumer product world where there has been almost
universal dislike of the flossing process and has never been any
appreciable difference between floss brands (or even private
label), one should expect most monadic responses to be slightly
above the mid-point and not appreciably different between
relatively good product and an outstanding one. In a sequential or
“both at once” design, the reverse becomes evident because it is
obvious one has a choice, and one device is perceived as performing
better.

The design factors varied so widely that providing an

( understandable composite picture requires the expressing of results
in ranges. Specific numbers relate only to the design in question,
hence some ranges are quite broad.



INTENT TO RECOMMEND

Professional (dentist or hygienist) recommendations clearly
would impact intent to purchase for most consumers who are either
concept acceptors or product preferrers. It is well established
that approximately three out of four regular users of dental floss
are introduced to flossing by their dentist and/or hygienist.

Accordingly, the Oral-B Company placed MICRODENTmDENTAL FLOSS
with a panel of practicing oral hygienists for evaluation. Oral-B
uses this panel to assess oral care products that are commonly
professionally recommended, eg., toothbrushes, dental floss,
interproximal stimulators, etc.

This Oral-B Panel of Oral Hygienists responded very positively
to MICRODENTm DENTAL FLOSS. They preferred the floss with the
aCtiVe ingredient, MICRODENTm, over commercial flosses including
J&J and Oral-B because:

~ (1) it was easier to work between the teeth (ie., the
“splaying feature”) , and

(2) patients responded positively to the taste and
mouth feel (corresponding to the release of the
active ingredient MICRODENTm) .

Probes of the professional community have included dental
researcher types, especially those involved with gum disease, who
are essentially unanimous in their approval of both ‘~increased
compliance” and functional properties.

Among practitioners surveyed, most indicated either a
willingness to switch recommendations to their patients or at least
include MICRODENTm DENTAL FLOSS samples with the J&J samples they
give their patients. Given the advantage MICRODENTm shows in head-
to-head comparisons, this latter ~ldualsampling~l may be the best
strategy for establishing MICRODENTm DENTAL FLOSS.

INTENT-TO-PURCHASE

When preference was asked as intent-to-purchase, the top two
boxes ranged from about 60% for monadic use, up to 80% or 90% when
direct comparisons are made. In all preference/purchase intent
queries there was little difference between flossers and non-
flossers.

Some of the test asked for overall preference as the bottom
line questions. In these, MICRODENTW DENTAL FLOSS was preferred
over J&J about 2 to 1. Not an insignificant finding for an
efficacious, plaque removing, product category where lack of
compliance is a (the) major problem.

(:;;.
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COMPLIANCE {FREC)UENCY OF USE)

MICRODENTm DENTAL FLOSS dramatically strengthened the
consumer’s stated intent to use floss with some degree of
regularity. Of all the factors affecting plaque reduction
poEential- for the category
important.

Flossers and non-flossers
floss more?” From 60% to 77%
box on the question.

long term, this ~ay-be the most

were equally responsive to ‘twill you
responded “very likely”, or the top

A surprising 80% of the MICRODENTm preferrers indicate they
will floss once a day or more. men reaular floss users are
~eareaated out, even about 1/3 of them sav thev will fl0ss more
Qften~an now.

Underscore this response with the professional “most likely”
to recommend or give away samples response and the impact of this
compliance or frequency of use segment of the consumer tests
becomes evident.

R= SONS FOR PREFERENC~

The Consumers were certainly not vague about ~ they
preferred MICRODENTW. Product differentiation is unequivocal.

In the three major tests, “fresh mouth” responses ranged from
(1) 70% top two boxes, to (2) 4 to 1 over J&J waxed mint and, to
(3) 6 tot 1 over J&J waxed mint, when compared head-to-head.

l~Taste~~ in general paralleled ~tfreshf’with (1) 80% top two
boxes, (2) 3 to 1, and (3) 4 te 1 over J&J waxed mint.

“Easy to use” or l~fit between the teeth” questions led
MICRODENTW preferrers to mark 50% of the top two boxes{ and rate
this 1,5 to 1 over J&J unwaxed

“Clean: perception was 1.3 to 1 over J&J but when asked to
rate CCcleaningtt on a non-comparative basis, some monadics showed
little perceivable difference versus J&J. Other rating scales had
preferrers indicating a strong 80% i.n “cleans excellent or very
good” .

Given the strong opinions held on positive attributes, it is
no surprise that preferrers imp1ied slight differences in
‘strength” or “fraying” for whichever product they preferred,
although the inherent fibre strength is in fact equal.

COMPANIES PARTI CIPATIN G IN TESTS



SUBJECT PERCEPTION OF FLOSS

IN

PROTOCOL 47-01

INTRODUCTION

Although not a formal part of the clinical evaluation of
MICRODENTW efficacy, it seemed of interest to probe the perception
of those individuals participating in the clinical. Thus, after 6
weeks, a ten question questionnaire was administered which probed
for hedonic factors of ‘difficult to use”, “pain”, “clean”,
“fresh”, ilfeel~l,and ~ltastell, plus physical parameters of handling,
cutting and fraying and of course, intent-to-purchase. All
questions were posed on a 0-10 point scale from “very bad” to “very
good” .

For the 7th week, participants previously using J61J were given
MICRODENTm and vice versa. At the end of week 7 a new
questionnaire probed the same factors but on comparative terms
{“compared to the floss you used the first 6 weeks, how did

JNTERPRETA’1’10~

Care should be taken not to over
especially compared to much larger,

interpret this consumer probe,
more standard consumer response

surveys reported above. The reasons for this caution include: (1)
the test panel was selected from Don-flosser s, most of whom could
not even recall having used a waxed or flavored floss before, (2)
the test groups (30) were too small for confidence in this type of
survey and (3) motivation factors for participating in a clinical
with oral exams, prophylaxis etc. caused many participants to
resent being asked to remain an extra 15 minutes for a
questionnaire. This latter factor was very evident during the

answering period.

Thus, the week 6 data tended to ~$bunch upi~ in the 9*s and 10:s due
in part to not having a base of remembered perception. Week 7 was
considerably more informative and centered around the mid-range of
the scale as would be expected.

CONCLUSION

All but one subject perceived MICRODENTm DENTAL FLOSS as more
positive or equal to J&J waxed mint floss.

In *h= comparative week 7, MICRODENT~ DENTAL FLOSS averaged
2.8 points better than J&J waxed mint on the hedoniccpleasure~paimj factors of

“pleasant to usell,
“rentember to use’~t

t

I
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“feeling in mouth~l, ‘ffresh in mouthlt, and “taste (flavor) ‘.

As might be expected, the greatest difference of all was
seen in “taste” with a delta of 4.6 (MICRODENTm = 7.3: J&J = 2.7) .

The intent-to-purchase comparative question was clearly
confusing to the panel. It was also observed during week 6
interviews that about 50% were committed to continue flossing with
any available floss once they had 6 weeks of “habit-forming” behind
them. In Spite of this, MICRODENT~ = 5.5 while J&J = 3.8 on
intent-to-purchase.
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