4o section 505 of the act and Part 314
of this chapter is required for market-
ing.

(¢) A completed and signed “Notice of
Claimed Investigational Exemption for

_a New Drug” (Form FD-1571), as set

forth in § 312.1 of this chapter, is re-
guired to cover clinical investigations
designed to obtaln evidence that such
preparations are safe and effective for
the purpose intended.

(d) Any such drug product introduced
into interstate commerce that is not in
compliance with this section within 30
days after the date of publication of the
final order is subject to regulatory action.

2. By adding a new § 700.15 to Subpart
B to read as follows:

§ 700.15 Use of certain halogenated sal-
icylanilides as ingredients in cos-
metie products.

(a) Halogenated salicylanilides
(tribromsalan (TBS, 3,4’ 5-tribromosali-
cylanilide), dibromsalans (DBS, 4’ 5-di-
bromosalicylanilide, and 3,5-dibromosali-
cylanilide, and 3,3',4,5’-tetrachloro-
sayicylanilide (TCSA)) have been used
as antimicrobial agents for a variety
of purposes in cosmetic products. These
halogenated salicylanilides are potent
photosensitizers and cross-sensitizers
and can cause disabling skin disorders. In

‘some instances the photosensitization

may persist for prolonged periods as a
severe reaction without further exposure
to these chemicals. Safer alternative
antimicrobial agents are available.

(b) These halogenated salicylanilides
are deleterious substances which render
any cosmetic that contains them injuri-
ous to users. Therefore, any cosmetic
product that contains such a halogen-
ated salicylanilide as an ingredient at
any level for any purpose is deemed to
be adulterated under section 601(a) of
the Federal Food, Drug, and Cosmetic
Act.

(¢) Any cosmetic product containing
these halogenated salicylanilides as an
ingredient that is introduced into inter-
state commerce 30 days after the date of
publication of the final order is subject
to regulatory action.

Because of the evidence set forth in
the preamble which indicates that these
halogenated salicylanilides are not ‘safe
for use as active or inactive ingredients
in drug and cosmetic products, the Com-
missioner has determined that it is in
the public interest to limit the time for
public comment to 30 days.

Interested persons are invited to sub-
mit their comments (preferably in quin-
tuplicate) regarding this proposal, on
or before October 15, 1974, to the Hear-
ing Clerk, Food and Drug Administration,
Room 4-65, 5600 Fishers Lane, Rock-
ville, MD 20852. Comments may be ac-
companied by a memorandum or brief in
support thereof. Received comments may
be seen in the above office during work-
ing hours, Monday through Friday.

Dated: August 30, 1974.

A. M. ScHMIDT,
Commissioner of Food and Drugs.

[FR Doc.74-21054 Filed 9-12-74;8:45 am)
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[21 CFR Part 333 ]
OVER-THE-COUNTER DRUGS

Proposal To Establish a Moriograph for OTC
Topical Antimicrobial Products

Pursuant to Part 330 (21 CFR Part
330), the Commissioner of Food and
Drugs received on July 24, 1974, the
report of the Advisory Review Panel on
over-the-counter (OTC) antimicrobial
drug products for repeated daily human
use. In accordance with §330.10(2) (6),
the Commissioner is publishing (1) a
proposed regulation containing the mon-
ograph recommended by the Panel
establishing conditions under which
OTC topical antimicrobial drugs are gen-
erally recognized as safe and effective
and not misbranded, (2) a statement of
the conditions excluded from the mono-
graph on the basis of a determination
by the Panel that they would result in
the drugs not being generally recognized
as safe and effective or would result in
misbranding, (3) a statement of the con-
ditions excluded from the monograph on
the basis of a determination by the Panel
that the available data are insufficient to
classify such conditions under either (1)
or (2) above, and (4) the conclusions and
recommendations of the Panel to the
Commissioner. The summary minutes of
the Panel meetings are on public display
in the Office of the Hearing Clerk, Food
and Drug Administration, Rm. 4-65, 5600
Fishers Lane, Rockville, MD. 20852,

The Commissioner cautions that the
conclusions and recommendations of the
Panel must be read and evaluated care-
fully, to differentiate hypotheses from
proven facts. In particular, substantial
controversy has already emerged in the
course of the Panel deliberations with
respect to the hypothesis that the use
of antimicrobial agents in bar soaps may
selectively kill non-pathogenic gram pos-
itive microorganisms resulting in an in-
crease in pathogenic gram negative
microorganisms. The Panel has stated,
and the Commissioner recognizes, that
this hypothesis has not yet been proved
by reliable evidence.

The purpose of issuing the unaltered
conclusions and recommendations of the
Panel, including this hypothesis, 1s to
stimulate discussion, evaluation, and
comment on the full sweep of the Panel’s
deliberations. The Commissioner has not
yet evaluated the report, but has con-
cluded that it should first be issued as
a formal proposal in order to obtain full
public comment before any decision is
made on the recommendations of the
Panel. The report of this Panel repre-
sents their best scientific judgment. It
has been prepared Independent of the
Food and Drug Administration and does
not necessarjly reflect the Agency’s posi-
tion on any particular matter contained
therein. After a careful review of this
document and all comments submitted in
response to it, the Commissioner will pre-
pare a tentative final regulation to es-
tablish a monograph for OTC topical
antimicrobial produets.

The Commissioner has concluded that,
to assure implementation of the Panel’s
recommendations, both cosmetic as well
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as drug regulations should be promul-
gated. The present Federal Food, Drug,
and Cosmetic Act provides no legal au-
thority under which the Agency.can re-
classify cosmetics as drugs, but does per-
mit regulation of cosmetic ingredients.
It is the Commissioner’s intent to pro-
pose regulations under sections 601(a)
and 602(a) of the act to apply the same
safety and labeling standards to cos-
metics containing antimicrobial ingredi-
ents subject to this notice as are applied
to OTC drug products containing these
ingredients.

Tt is also the Commissioner’s intent to
promulgate regulations in the Tentative
Final Monograph to distinguish between
preservative and active levels of antimi-
crobials. While the Commissioner takes
o position at this time on the preserva-
tive test recommended in the Panel re-
port, it is his intent to require either a
preservative test or specific maximum
preservative levels for antimicrobial
ingredients in OTC drug products and
cosmetics.

In accordance with § 330.10(a) (2), all
data and information concerning OTC
antimicrobial drug products for repeated
daily human use submitted for consider-
ation by the Advisory Review Panel have
been handled as confidential by the Panel
and the Food and Drug Administration.
All such data and information shall be
put on public display at the office of the
Hearing Clerk, Food and Drug Adminis-
tration on or before October 15, 1974, ex-

. cept to the extent that the person sub-

mitting it demonstrates that it still falls
within the confidentiality provisions of
18 U.S.C. 1905 or section 301(j> of the
Federal Food, Drug, and Cosmetic Act
(21 U.S.C. 331(})). Requests for confi-
dentiality shall be submitted to the Food
and Drug Administration, Bureau of
Drugs, OTC Drug Products Evaluation
Staff (HFD-109), 5600 ¥Fishers Lane,
Rockville, MD 20852.

Based upon the conclusions and rec-
ommendations of the Panel, the Com-
missioner proposes, upon publication of
the final regulation:

1. That the monograph (Category I)
be effective 30 days after the date of
publication of the final monograph in the
FrEDERAL REGISTER.

2. That the conditions excluded from
the monograph on the basis of the Panel
determination that they would result
in the drug not being generally recog-
nized as safe and effective or would re-
sult in misbranding (Category II) be
eliminated from OTC drug products ef-
fective 6 months after the date of publi-
cation of the final monograph in the
FEDERAL REGISTER, regardless whether
further testing is undertaken to justify
their future use.

3. That the conditions excluded fromn
the monograph on the basis of the Pan-
el’s determination that the available
data are insufficient to classify such con-
ditions either as generally recognized as
safe and effective and not misbranded or
as not being generally recognized as safe
and effective or would result in mis-
branding (Category IIT) be permitied to
remain in use for 1 year after the date
of publication of the final monograph

13, 1974
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in the FEDERAL REGISTER, if the manufac-
turer or distributor of any such drug
utilizing such conditions in the interim
conducts tests and studies adequate and
appropriate to satisfy the questions
raised with respect to the particular con-
dition by the Panel.

The conclusions and recommendations
contained in the report of the Advisory
Review Panel on Over-The-Counter
(OTC) antimicrobial drug products for
repeated daily use to the Commissioner
are as follows:

In the FEDERAL REGISTER of January 5,
1972 (37 FR 85), the Commissioner of
Food and Drugs announced a proposed
review of the safety, effectiveness and
labeling of all OTC drugs by independent
advisory review panels. The Commis-
sioner issued in the FEDERAL REGISTER of
January 7, 1972 (37 FR 235) a ‘request
for data and information on all anti-
microbial active ingredients in ‘drug
products for repeated daily topical hu-
man use. A clarifying call for data and
information was published in the Fep-
ERAL REGISTER of April 4, 1972 (37 FR
6775).

On May 8, 1972, the Commissioner
signed the final regulations providing for
the OTC drug review under § 330.10 (for-
merly § 130.301) published in the Fep-
ERAL REGISTER of May 11, 1972 (37 FR
9464), which were made effective im-
mediately.

The Commissioner appointed the fol-
lowing Panel to review the data and in-
formation submitted and to prepare a
report on the safety, effectiveness, and
labeling of OTC products containing
antimicrobial ingredients for topical hu-
man use, which includes soaps, surgical
scrubs, skin washes, skin cleansers and
first-aid preparations, pursuant to
§ 330.10(a) (1),

Harvey Blank, M.D.,, Chairman; Frank B.
Engley, Jr.,, Ph.D.; William L. Epstein, M.D.;
Wallace L. Guess, Ph.D.; Florence K. Kino-
shita, Ph.D. (resigned from the Panel in
September, 1973); Mary Marples, M.A, MD,,
D.T.M. and H. (resigned from the Panel in
January, 1974); Paul D. Stolley, M.D,

The Panel was convened first on June
29, 1972, in an organizational meeting.
Fifteen working meetings were held on
August 16, 17, and 18; September 14, 15,
and 16; October 19, 20, and 21; Novem-~
ber 18, 19, and 20; December 14, 15, and
16, 1972; February 8, 9, and 10; March
3, 4, and 5; April 25, 26, and 27; June 17,
8, and 9; July 7, 8, and 9; August 30, 31,
and September 1; September 27, 28, and
29; November 29 and 30, 1973; February
3, 4, and 5; and June 1 and 2,1974.

Three non-voting liaison representa-
tives, Ms. Sarah Newman nominated by
an ad hoc group of consumer organiza-~
tions; Joseph M. Pisani, M.D., nominated
by the Proprietary Association: and Rob-
ert Giovacchini, Ph.D., nominated by
the Cosmetic, Toiletry and Fragrance As-
sociation, participated in Panel discus-
sions. Food and Drug Administration em-
Dloyees included Ms. Mary Bruch who
'served as Executive Secretary, Michael
Kennedy as Panel Administrator, and
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Melvin Lessing, M.S., -R.Ph. as Drug In-
formation Analyst.

In addition to the Panel members and
liaison representatives, the Panel utilized
the advice of one consultant, Richard
Marples, B.M., M.Sec. ,

The following individuals were given
an opportunity to appear before the
Panel to express their views either at
their own or at the Panel’s request:

Richard Baughman, M.D.; Abe Cantor,
Ph.D.; Salvatore De Salva, Ph.D.; Hans P.
Drobeck, Ph.D.; Mr. T. E. Furia; Sol Gershon,

Ph.D.; Donovan E, Gordon, D.V.M., Ph.D.;
Alfred Halpern, Ph.D.; Gavin Hildick-Smith,
M.D.; Ira Hill, Ph.D.; John Kooistra, Ph.D.;
Frank Lyman, M.D.; Milton Manowitz, Ph.D.;
Ben Marr-Lanman, M.D.; Mr. Nicholas Mol-
nar; Joseph Page, Esq.; Gerald Rice, M.D.;
Dan Roman, Ph.D.; Louis Scharpf, Ph.D.;
Edward Singer, Ph.D.; Richard Sykes, Ph.D.;
David Taber, Ph.D.; Mr, David Taplin; Mon-

roe Trout, M.D.; Leonard Vinson, Ph.D.; Mr. )

Anthony Young.

No other person requested an opportu-
nity to appear before the Panel.

SUBMISSION OF DATA AND INFORMATION
Pursuant to the notices published in the FEDERAL REGISTER of January 7, 1972

(37 FR 235) and April 4, 1972 (37 FR 6775) requesting the submission of data and
information on antimicrobial ingredients in OTC drugs, the following firms made
submissions relating to marketed products:

Firm
Alexander Manufacturing Co., Texarkana,
Ark. 75501,
Apple-Crone Drugs Laboratories, Southfield,
Mich. 48075.
Armour-Dial, Inc., Chicago, Iil. 60608______
Ayerst Laboratories, New York, N.Y. 10017__
Bowman Pharmaceuticals, Inec,, Canton,
Ohio 44702,
Calhoun’s Laboratory, Savannah, Ga. 31405__
Campana Corp., Batavia, Ill. 60510 _______
C. R. Canfield & Co., Minneapolis, Minn,
55408,
Chase Chemical Co., Cleveland, Ohio 44110__
Chesebrough-Pond’s, Inc., Clinton, Conn.
06418,

Ciba-Geigy Corp., Ardsley, N.Y. 10502______

Colgate-Palmolive Co., New York, N.Y. 10022_

Eby Chemical Co., Harrisburg, Pa. 171065____
Factor, Max and Co., Hollywood, Calif. 90028_
The Falk Co., Wayzata, Minn. 55391 _______
Ferro Corp., Toledo, Ohio 43605____._______

Gaby, Inc., Philadelphia, Pa. 19125._______
T. R. Gibbs Medicine Co., Inc., Washington,
D.C. 20020.
Givaudan Corp., Clifton, N.J. 07014________
Goyescas Corp. of Florida, Miami, Fia,. 33142,
Gypsy Remedy Co., Ocala, Fla, 32670_______
Harrison’s Laboratories, Jackson, Miss. 39201._
Herald Pharmacal, Inc., Bedford, Va. 24523_.

High Chemical Co., Philadelphia, Pa. 19122__

Huntington Laboratories, Inc., Huntington,
Ind. 46750.

Indiana Botanic Gardens, Hammond, Ind.
46325.

King Labora,tori_es, Richardson, Tex. 75080._
Laboratory Robaina, Inc., Hialeah, Fla. 33010_
Lam Enterprises, Honolulu, Hawaii 96817___

Larson Laboratories, Inc., Erie, Pa. 16505____

Legulo Pharmaceutical Mfr., Chicago, 1.
60634,

Lyne Laboratories, Winchester, Mass. 01890.__

Macsil Inc., Philadelphia, Pa. 19125 .. _____

Marika of Albuquerque, Albuquerque, N.M.
87106,

Mecos, Inc., New Orleans, La. 70113___.____

Merck, Sharp and Dohme Research Labora-
tories, West Point, Pa. 19486,

Meri Jo Inc., Tampsa, Fla. 33614____________

Miles Laboratories, Inc., Elkhardt, Ind. 46514_

Mon-Ray Chemical Co., Forest City, N.C.
- 28043.

Marketed Products
Alexander’s Dand-Ex.

Apple-Crone Hair and Scalp Conditioner,

Dial Soap.

Dermoplast Aerosol.

Surgical Soap with 2 percent hexachloro-
‘phene.

Dyper-Rash-Eze and Fung-O Ointment.

Cuticura Medicated Soap.

Sebacide.

Donovo and Glov-Kote.

Vaseline First Aid.

Carbolated Petrolatum Jelly and Virac Topi-
cal Germicide.

Irgasan® DP-300 (Triclosan), Irgason® CF 3
(Cloflucarban).

Dermassage Lotion, P-300 Soap Bar, Tackle
Gel, Washkins, Wash’n Dri, and Wash’n Dri
‘Washkins for Babies.

Ecco Medicated Powder.

SEBB Lotion.

Falk’s Camfo Creme,

Ottasept.

Temasept IV (Tribromsalan).

Gaby Greaseless Suntan Lotion and G-63.

T. R. Solutien,

G-11 (Hexachlorophene).

Princeladas Goyescas.

Gypsy’s Wonder Ointment,

Harrison’s Lotion.

H. A F.

Ansel Antiseborrheic Lotion and Seborid
Shampoo.

Klorlyptus Oil and Klorlyptus Ointment.

G.8.I. Todine Surgical Detergent and Sana-
Prep Pre-Surgical Preparation.

Vanishing Balm.

“Jola” Xeem Cream.

Formula 59 Foot Soap.

Pedolatum,

Acetolia Robaina and Jabon Acetolia.

Liquid Taizema, Green Remedy, Taizema
Ointment, and Zenji Sul.

Foot Note.

Legulo and Legulo, Mild.

Hexa-Cet.
Balmex Medicated Lotion.
Verdi Lotion.,

Wylon Scalp Treatment.

Approve, F.P.S. Skin Cleaner, and S.T. 37
Antiseptic Solution.

Fine Fungicide and Korn Kure.

Bactine, Bactine Aerosol, and Bactine Towel-
ettes.

Mon-Ray Formula 222,
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Firm
Monsanto Industrial Chemicals Co., st
Louis, Mo. 63166,
Nitine, Inec., Clifton, N.J. 07015 macccmamae
Norwich Pharmacal Co., Norwich, N.Y. 13815

Orford Chemicals, Atlanta, Ga, 30341 _ . ..~
Parke, Davis and Co., Detroit, Mich, 48232 _ -

Prister Chemical Inc., Ridgefield, N.J. 07657~

Phenex Antiseptic Laboratories, Inc, Chi-
cago, I11. 60641,

Plough, Inc., Memphis, Tenn. 38101 .-

Wm. P. Poythress and Co., Inc., Richmond,
Va. 23217.

The Procter and Gamble Co., Cincinnati
Ohio 45217. :
The Purdue Frederick Co., Yonkers, N.Y.

10701,

Red Foot Products Co., Inc., Detroit, Mich.
48228.
Resinol Chemical Co., Baltimore, Md. 21201

The Rilox Co., New Orleans, La. 70122...._.

Rystan Company, Inc., Little Falls, N.J.
07424,

Savoy Drug and Chemical Co., Michigan City,
Ind. 46360.

R. Schattner Co., Washington, D.C. 20016_.

Sherwin Williams Chemicals, Toledo, Ohio
43608.

Smith, Kline snd French Laboratories,
Philadelphia, Pa. 19101,

Sterling Drug Inc., New York, N.Y. 10016....-

United States Borax and Chemlcal Corp.,
Los Angeles, Calif. 80010,

The Upjohn Co., Kalamazoo, Mich. 49001__.

R. 'T. Vanderbilt Company, Inc,, New York,
N.Y. 10017.

Vestal Laboratories, St. Louis, Mo. 63110_.__

Wade Chemical Corp., Shreveport, La. 71103

West Chemical Products, Ine., Long Island
City, N.Y. 11101.

Woolley Chemical Co., Ogden, Utah 84401...
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Marketed Products
Triclocarban.

Nitex.

Unguentine Aerosol, Unguentine Original
Formula, Unguentine Plus, and Unguen-
tine Spray.

QGarvoderma, Oxford Phex, Oxford Pro-Med,
Oxford Pro-Med (odorless), Oxford San~
O-Sep, and Oxford Sep.

Liquid Germicidal Detergent, Phemerol
Solution, Phemerol Tincture, and Phemer-
ol Topical.

TBS-100 (Tribromsalan).

Phenex Antiseptic, Phenex Ointment 30%,
and Phenex Skin Lotion.

Clean °N Treat, Mexsana Medicated Powder,
Solarcaine Cream, Solarcaine Foam, Solar-
¢aine Lotion, and Solarcaine Spray.

Bensulfoid Lotion.

Safeguard Soap.

Betadine Aerosol Spray, Betadine Ointment,
étadine Skin Cleanser, Betadine Solu-
on, Betadine Surgical Scrub, and Beta-
ine Surgical Scrub/Skin Cleanser.

"’R,édfoot Corn and.Callus Remover, and Red-

foot Powder.
Resinol Greaseless Cream and Resinol Oint-
ment.
Geneva Ointment and Shave Losh.
Prophyllin Ointment and Prophyllin Powder.

Special Ointment and Special Foot Powder.

Oraderm Lip Lotion and Chloraderm.
Tribromosalicylanilide.

Acnomel Cake, Acnomel Cream, and Prag-
matar.

Campho-Phenique Liquid, Campho-Phenigue
Powder, Fisohex, Hexachlorophene, Medi-
Quik, PhisoHex, Phiso-Scrub, Roccal,
Sarene, Soapure, Zephiran Aqueous, Zephi-
ran Chloride, Zephiran Chloride Tincture,
Zephiran Spray, Zephiran Towelettes,
Zobenol Aqueous, and Zobenol Tincture.

Luron Lotlon Soap, MD*7 Lotion Soap, and
Tomac Lotion Soap.

Mercresin Tincture.

Vancide 89RE and Vancide FP.

Septisol.

Jim Wade Foot Medicine.

Ionol, Prepodyne Scrub, Prepodyne Solution,
Prepodyne Concentrate, 'Tamed-Iodine
Scrub, and Wescodyne,

Treu-Youth Hand Balm and Treu-Youth
Lotion Pack.

In addition, the following firms made related submissions:

Firm
Armour-Dial, Inc,, Chicago, Ili. 60608..._

Lever Brothers Co., Edgewater, N.J. 07020___

Millmaster Onyx Corp., Jersey City, N.J.
07302,

The Procter and Gamble Co., Cincinnaii,
Ohio 45217.

The Purdue Frederick Co., Yonkers, N.Y.
10701

Sterling Drug Inc., New York, N.Y. 10016....

West Chemical Products Inc., Long Island
City, N.Y. 11101.

Submissions
Hexachlorophene, Tribromsalan, and Tri-
clocarban.
Tribromsalan.

Quaternary Ammonium Salts.

Cloflucarban, Hexachlorophene, Tribrom=~
salan, and Triclocarban.
Todophors.

Benzalkonium Chloride, - Methylbenbethon-
tfum Chloride, and Tribromosalicylanilide.
Yodophors,
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The labeled ingredients contained in
these products are as follows:

Acetone

Alkyl amine of lano-
lic acids .

Allantoin

Alrosol

Aluminum hydrox-
ide

Aluminum potas-
sium sulfate

Ammonia solution

Balsam Peru

Bentonite

Benzalkonium
chloride

Benzethonium
chloride

Bengzocaine

Benzoic acid

Benzoin filuidextract

Benzyl alcohol

Bismuth subcarbon-
ate

Bismuth subnitrate

Boric acid

Boric acid glycerite

Butylated hydrox-

. ytoluene

Calamine

Camphor

Captan (N-tri-
chloro-methylthic-
4-cyclohexene-1,
2-dicarboximide)

Castor oil

Cetyl alcohol

Cetyl alcohol-coal tar
distillate

Chlorobutanol

Chlorophyll

Chlorothymol

Citric acid

Cloflucarban

Coal tar, crude

Coconut oll

Collodion

Cornstarch

Dipropylene glycol

Dodecylbenzene sul-
fonate

Entsufon

Ether

Eucalyptol

Eucalyptus
ride

Eucalyptus oil

Eugenol

Ferric chloride

Fluorosalan

QGlycerin

Goose grease

Hexylresorcinol

Hexachlorophene

8-Hydroxyquinoline
benzoate

Jodine complexed
with phosphate
ester of alkylaryl
polyethylene glycol

Juniper tar

Kaolin

Lanolin

Lanolin, anhydrous

Lanolin, cholesterols

Lanolin, modified,
ethoxylated

Lanolin, hydrous
Lecithin

dichlo-
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Lidocaine
hydrochloride
Magnesium
stearate
Menthol
Mercuric
chloride
Methylbenzethonium
chloride
Methylcellulose
Methylparaben
Methyl salicylate
Mineral oil, refined
Nonylphenoxypoly-
ethoxyethanol
Nonylphenoxypoly-
(ethyleneoxy) eth-
anoliodine complex
Oleostearin
Orthochloromercuri-
phencl
Orthohydroxy
phenylmercuric
chloride
Oxyquinoline sulfate
Para-chloro-mete-
xylenol
Parahydrecin
Petrolatum
Phenol .
Phenyl salicylate
Pine oil
Pine tar
Poloxamer-iodine
complex
Polyoxyethylene
lauryl ether
Polysorbate.
Polysorbate 20
Potassium alum
Potassium coconut
s0ap
Potassium salt of
cocoyl - polypep-
tide condensate
Povidone-iodine
complex
Propylene glycol
Propionic acid
Propylparaben
Quaternary ammo-
nium compounds
Quince seed muci-
lage
Resorcinol
Resorcinol monoac-
etate
Rosin
Salicylic acid
Saponified greases
Secondary - amyltri-
cresols
Sequestrene 50 K3
Silicone
Sodium biphosphate
Sodium borate
Sodium citrate
Sodium phenolate
(phenate)
Sodium propionate
Sodium salicylate
Sodium salicylic acld
phenolate
Sodium  undecyle-
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Suifur, colloidal Triethanolamine
Sulfur, flowers of Triton X-100
Sulfur, precipitated Undecoylium chlo-
Tannic acid powder ride-iodine

Tetracaine hydro-
chioride

Undecylenic acid
‘White oil of thyme

Thymol Zinc acetate
Tragacanth Zinc carbonate
Tribromsalan Zinc oxide
‘Triclocarban

triclosan

CLASSIFICATION OF INGREDIENTS

The Panel has classified the following
Ingredients into groups identified below:

ANTIMICROBIAL. INGREDIENTS

Quaternary ammonium compounds:
Benzalkonium chloride
Benzethonium chloride
Methylbenzethonium chioride

Cloflucarban

Fluorosalan

Hexachlorophene

Hexylresorcinol

Iodophors:

Nonylphenoxypoly (ethyleneoxy)
nol—iodine complex
Poloxamer—iodine complex
Povidone-—iodine complex
Iodine complexed with phosphate ester of
alkylaryl polyethylene glycol
Undecoylium chleride—iodine complex
Para-chloro-meta-xylenol
Phenol(s) :
Secondary-amyltricresols
Sodium phenolate

‘Tincture of iodine

Tribromsalan

Triclocarban

Triclosan

‘Triple dye (see discussion elsewhere in the
document).

ANTIMICROBIAL INGREDIENTS COMBINED
‘WITH NON-ANTIMICROBIAL ACTIVE IN~
GREDIENTS

If a product contains an antimicrobial
Ingredient and meets the definttions
adopted by the Panel, 1t may be com-
bined with other non-antimicrobial ac-
tive ingredient(s) : Provided,

(1) The antimicrobial ingredient re-
mains safe and effective;

(2) The non-antimicrobial active in-
gredient is safe and effective;

(3) The labeling indicates the pharma~
cologic effects of all active ingredients;

(4) The combination provides rational
concurreni therapy for a significant por-
tion of the target population;

(5) The combination mieets the re~
quiremen{ of the definitions for the an-
timicrobial product categories.

The Panel is particularly concerned
that the combination not delay wound
healing. If a skin antiseptic claim is made
it must meet the requirement of the def-
inition of a skin antiseptic described
elsewhere in this document.

INGREDIENTS DEFERRED TO ANTIMICROBIAL YX
PANEL

Antimicrobial ingredients formulated
in products labeled for use for specific
indications, such as dandruff and sebor-
rhea, acne, athlete’s foot, and otitis ex-
terna will be included in the second part
of the Panel’s review, Antimicrobial IT,

etha~
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Captan Sodium

Coal tar, crude undecylenate

Juniper tar Storax

Pine tar Sulfur, colloidal

Propionic acid Sulfur, flowers of

Resorcinol Sulfur, precipitated

Resorcinol Tannic acid
mongeacetate Thymol

Salicylic acid
Salol—phenyl
salicylate

INGREDIENTS DEFERRED TO OTHER PANELS

Data for several ingredients, frequently
formulated with antimicrobials, were
also submitted;

The following ingredients are all topi-
cal ‘analgesics and have been deferred
for review to. the Topical Analgesic
Panel:

Benzocaine

Camphor (refer to statements for phenol)
Lidocaine hydrochloride

Menthol

Methyl salicylate

Tetracaine hydrochloride

The following ingredients are all mer-
curials and have been deferred for re-
view to the Miscellaneous Topical Panel:
Mercuric chloride
Orthochloromercuriphenol
Orthohydroxyphenyimercuric chioride

PRESERVATIVE LEVELS OF ACTIVE
INGREDIENTS

The active antimicrobial ingredients
reviewed by the Panel can be formulated
in tepical products at various concentra-
tions. The minimum concentration re-
quired for effectiveness as an active in-
gredient will be established by in vitro
and in vivo efficacy testing as will the
range of concentrations which can be
safely used. The Panel recognizes that
many of these antimicrobial ingredients
might also be added to products at much
lower levels to prevent the spoilage of
products and to protect them from the
growth of microorganisms introduced as
a result of customer use. Many of the
antimicrobials reviewed are primarily
active against gram positive microorga-
nisms and would not generally be con-
sldered as good candidates for use as
preservatives. However, some of these
may be considered for use as part of a
preservative system.

. If an antimicrobial ingredient is to
be used as a preservative, evidence should
be available to demonstrate that the
concentration used is the minimum at
which it is effective as a preservative.
The procedure for establishing the mini-~
mum effective preservative concentra-
tion(s) is the United States Pharma-
copeia (USP), “Antimicrobial Agents—
Effectiveness Test” under Microbiolosical
Tests (currently, USP XVIII, p. 845). The
safety should also be established accord-
ing to the statements on individual in-
gredients and the Guidelines in this
document.

Considerations other than antimicro-
blal activity are important in the selec-
tlon of a preservative and usually in-
clude: Activity at low concentrations,

Undecylenic acid
*White oil of thyme

solubilities and partition. coefficients in
the various types of formulations in
which they are used.

Based on the data bresently available,
Category II ingredients which are Cate-
gory II for all product categories (see
discussion elsewhere in this document)
are not recommended for use as pre-
servatives under any circumstances.

The question of the adequacy of the
following ingredients as preservatives
will not be discussed at this time but
will be considered by the OTC Anti-
microbial II Panel.

Benzoic acid
Benzyl alcohol
Boric acid
Chlorobutanol
Chlorothymoi
8-Hydroxyquinoline
benzoate

Methylparaben
Oxyquinoline sulfate
Propylparaben,
Sodium propionate

One manufacturer submitted data
claiming oxyquinoline sulfate as an ac-
tive ingredient in a formulated product
(Ref. 1). The Panel has classified this
ingredient as a preservative, similar to
those submitted in other formulations.
As has been stated, the concentration
of the antimicrobial and time of expo-
sure, among other parameters, deter-
mines the clinical effectiveness of an
antimicrobial.

The claim submitted for oxyquinoline
sulfate at a 0.03 percent level is based
entirely on in vitro data. The agar-well
technique to determine zones of inhibi-
tion was used. The tests were conducted
with 0.03 percent oxyquinoline sulfate
blus other preservatives (methylparaben
and propylparaben). Zones of inhibition
were determined for the formulation but
not for individual ingredients.

Methylparaben, propylparaben and
oxyquinoline sulfate are listed as active
ingredients in the formulation at levels
currently used in many lotion formula-
tions as preservatives to maintain the
quality of the lotion and prevent micro-
bial coniamination with use. No in vivo
studies were submitted to support the
effectiveness of oxyquinoline sulfate as a
clinically active ingredient on the skin.
Therefore, the Panel has classified the
Ingredient as a product preservative.

REFERENCES
. (1) OTV Volume 0200541
INACTIVE INGREDIENTS

Inactive ingredients are useful in the
manufacturing of pharmaceutical prep-
arations to enhance the quality and/or
appearance of the product. This list re-
flects only those inactive ingredients con-
tained in the labeled ingredients submit-

1Cited OTC Volumes refer to the submis-
slons meade by interested persons pursuant
to the call for data notice published in the
FEDERAL REGISTER. The volumes are on file in
the Office of the Hearing Clerk, Food and
Drug Administration, Rm. 4-65, 6600 Fishers
Lane, Rockville, MD 20852,
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ted to the Panel and is not intended to

be an exhaustive list.

Acetone
Alkyl amine of
lanolic acids

Lanolin, modified
ethoxylated
Lanolin, hydrous

Allantoin Lecithin

Alrosol Magnesium stearate

Aluminum hydroxide Methylcellulose

Aluminum potas- Mineral oil, refined
sium sulfate Nonylphenoxypoly-

Ammonia solution ethoxyethanol

Balsam Peru Oleostearin

Bentonite Parahydrecin

Benzoin fluid extract  Petrolatum

Bismuth subnitrate Pine 0il

Bismuth : Polyoxyethylene
subcarbonate lauryl ether

Boric acid glycerite Polysorbate

Butylated Polysorbate 20
hydroxytoluene Potassium alum

Calamine Potassium coconut

Castor-oil soap

Cetyl alcohol Potassium salt of

Chlorophyil cocoyl—polypep-

Citric acid
Coconut oil

tide condensate

Propylene glycol

Collodion Quince seed muci-
Cornstarch lage
Dipropylene glycol Rosin
Dodecylbenzene Saponified greases
sulfonate Sequestrene 50 K3
Entsufon Silicone
Ether Sodium biphosphate
Eucalyptol Sodium borate
Eucalyptus Sodium citrate
dichloride Sodium salicylate
Eucalyptus oil Sodium salicylic acid
Eugenol phenolate
Ferric chloride Sucrose octaacetate
Glycerin Tragacanth
Goose grease Triethanolamine
Kaolin Triton X-100
Lanolin Zinc acetate
Lanelin, anhydrous Zinc carbonate
Lanolin, zZinc oxide
chlolesterols

The OTC Antimicrobial I Panel was
charged with the review and evaluation
of safety and effectiveness data on anti-
microbial ingredients and combinations
in topically applied OTC products.

An outline was developed by the Panel
to evaluate the data from all the submis-
sions for ingredients (Ref. 1). The out-
line was made at the beginning of the
Panel’s deliberations to provide a check-
list for the information in the data sub-
missions supplied to the Panel. During
its deliberations, other modified guide-
lines for the evaluation of antimicrobial

ingredients were developed and are in-.

cluded in this document.

The report of this Panel deals with
antimicrobial ingredients in the follow-
ing products: Soaps, surgical scrubs, skin
washes, skin cleansers, first-aid prepa-
rations, and additional products defined
by the Panel.

The Panel defined an “antimicrobial
ingredient” as an agent which kills or
inhibits the growth and reproduction of
micro-orgahisms. Many products formu-
lated with antimicrobials for use as
handwashing products, surgical scrubs
or so-called “antiseptics” are marketed
as concentrates with Iabel  directions
for dilution prior to use. The dilution
recommended for use, as distinguished
from the marketed concentrates, is de-
fined in this report as the “use concen-

PROPOSED RULES

tration” or the “use dilution.”” The Panel
in its deliberations considered the ac-
tivity of these ingredients al “‘use .con-
centrations”.

The Panel recognized that many in-
gredients reduce the number of micro-
organisms on the skin. The normal flora
of micro-organisms on the skin has been
divided traditionally into “transient” and
«resident”’ flora (Ref. 2). The transient
flora can be considered the organisms
which are picked up from contact with
the environment or from other persons
and which are not part of the established
normal flora. These organisms are easily
removed from the upper layer of the
skin along with dirt particles and oil.
However, a transient organism may be-
come part of the resident established
flora. In contrast, the resident flora is
usuaily considered the organisms which
constitute the established flora of the
skin.

The ingredients reviewed by the Panel
are formulated in products designed to

. reduce microbial flora on the skin. The

intended effect ranges from the reduc-
tion of acquired pathogens on the skin
to the reduction of the normal resident
flora to low levels. Some bproducts are
used on the skin with more than one
intended effect. There has been wide-
spread use of antimicrobials in soap,
surgical scrubs and pre-operative prep-
arations based on the view that the
reduction of normal flora to as low a
ievel as possible will have a positive ef-
fect on the prophylaxis of disease. The
interrelationship of the concentration,
time of action or contact time, the micro-
bial spectrum, and the possible deleteri-
ous_effect of drastic changes in the nor-
mal skin flora have been largely ignored
in the past or only superficially investi-
gated. The Panel concludes the interrela~
tion of findings of this type to the mitiga-
tion, treatment or prevention of infec-
tion has not been established by the data
submitted.

Since topical products without an ac-
tive ingredient fréquently have a sub-
stantial effect, there should he some
demonstration that the formulated prod-
uct with the active ingredient is better
than the vehicle alone. In the case where
a test of effectiveness is performed, the
vehicle should be used as a control.
Emollient effect is obvious with the ve-
hicle of many topical products. For in-
stance, the contribution of this effect to
wound healing, or its relationship to. the
effectiveness of an antimicrobial product
is unknown.

REFERENCES

(1) OTC Antimicrobial I Panel Summary
Minutes for the August 16-18, 1972 meeting.

(2) Price, P. B,, “The Bacteriology of Nor-
mal Skin; A New Quantitative Test Applied
to a Study of the Bacterial Flora and the Dis-
infectant Action of Mechanical Cleansing,”
.{gggnal of Infectious Diseases, €3:301-318,

1. Effectiveness of antimicrobial bar
soap—Balance of normal skin flora. It is
well recognized that the human skin car-

ries a population of micro-organisms
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known as the normal flora. The numbers”
vary among individuals and in different
locations on the same individual. The
predominant members of the normal-
flora are gram-positive cocci and diph-
theroids. These groups are not only re-
garded as harmless on the intact skin but
are considered to have a protective effect
against potential pathogenic micro-
organisms. Small numbers of gram nega-
tive species, such as the coliforms and
related organisms, as well as higher
forms, such as yeasts may be residents of
the skin of healthy individuals. In cer-
tain circumstances, where the composi-
tion of the gram positive micro-orga-
nisms are altered, dense populations of
gram negalive micro-organisms may
develop.

It has been demonstrated by Ehren-
kranz et al. (Ref. 1) that with continued
washing of the feet twice a day for 2
weeks, a Pseudomonas colonization was
established on the foot washed with anti-
bacterial soap (containing triclocarban,
tribromsalan and cloflucarban) and not
on the (control) soap-washed foot. This
work has been confirmed with a larger
group of subjects by Amonette and Ro-
senberg (Ref. 2) by Taplin (Ref. 28) and
by Marples (Ref. 3). With other anti-
microbials, Taplin (Ref. 4) has reported
to the Panel that their use removes some
protective advantages of the gram posi-
tive flora, especially against colonization
with Pseudomonas. These studies demon-
strate the potential harmful shift in the
normal flora of the skin which may occur
with the repeated use of gram-positive
bacteriostatic products. Marples has
shown the enormous increase in the resi-
dent microfiora occurring when the skin
is covered with an impermeable film as
well as the influence of gram-positive
bacteriostats in this test system which
can result in the occurrence of a high
gram-negative population on the skin
(Ref. 29 and 30). Reports that changes
in the normal flora of the hands occurred

‘after the use of products containing

gram-positive bactertostats and resulted
in carriage of gram negative organisms
have been made by Bruun and Solberg
(Ref. 31) and by Brown (Ref. 32). A pro-
tective function of resistance to certain
infections has been postulated for the
normal flora, particularly the diphthe-
roid population of the skin by Marples
(Ref. 3, 4 and 28).

The Panel states their concern to that
already widely expressed in the scientific
community that the widespread use of
anti-gram-positive antibiotics, antimi-
crobials on the skin, and hard surface
disinfectant products which *are fre-
quently active only against gram posi-
tive organisms has produced a tremen-

- dous increase in gram negative infections

in hospitals and other closed environ-
ments (Ref. 33). The Panel recognizes
that the isolation of any one factor as
responsible for cause and effect is diffi-
cult. However, they believe that there
is sufficient evidence to postulate an effect
from the use of topical antimicrobials.
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Deodorant effect. The reduction of the
normal skin flora, particularly the gram
positive flora, has a deodorant effect.
Dravnieks et al. (Ref. 5), Meyer-Rohn
(Ref. 6), Shehadeh and Kligman (Ref.
7) and Shelley et al. (Ref. 8) have estab-
lished the relationship of the gram posi-
tive flora to odor. It was the estimate of
a group of experts from industry and
academia (who appeared before the Panel
to discuss the effectiveness of antimicro-
bials in the classes of products currently
being reviewed by the Panel) that ap-
proximafely a “70 percent reduction” in
the microbial flora (as measured by
hand-washing tests) would produce a
deodorant effect. The exact percent re-
duction required to-achieve a deodorant
effect either on the entire body or in the
axillae was not established by the data
submitted. The view of the Panel is that
perhaps some bar soaps which achieve a
90 percent or more reduction of gram
Dositive organisms may be so active as to
be harmful (Refs. 1 through4), -

The concentration of any antimicro-

bial incorporated into a bar soap should
be set ab a level which reduces the micro-
bial flora sufficiently to produce a de-
odorant effect. Currently, neither the
amount of the antimicrobial needed nor
the degree of reduction of the hand flora
(measured in handwashing tests) needed
to achieve this can be stated conclusively,
Tlie Panel hopes that these uncertainties
can be resolved with increasing refine-
ment of effectiveness tests and expansion
of effectiveness testing to include areas
of the body other than the hands.

Classical ecological studies have shown
only too clearly the dangers of altering
a stable community of any type, includ-
ing microorganisms (Marples, Ref. 9;
Rosebury, Ref. 10). While a reduction
of the cutaneous population of gram
positive mic¢roorganisms does have a de-
odorant effect, such a change may be dis-
advantageous to the host, since not only
is there no conclusive evidence that the
antimicrobial reduces or prevents infec-
tion, but its action may even enhance
the growth of a potentially pathogenice
microorganism.

Data are accumulating which indicate
that shifts and/or alteration in the com-
position of the normal skin flora are
harmful (Refs. 1, 2, 3, 29, 31 and 32). Tt
is the judgment of the Panel that until
definitive data are available it is prudent
to avoid significant alterations in the
normal flora. These shifts or alterations
in normal flora may even be more haz-
ardous in an institutional setting (closed
population) or with individuals who have
altered susceptibilities. ‘

Wound healing. In animal models the
use .of certain antimicrobials in liquid
soap retarded wound healing. Dajani et
al. (Ref. 11) and Custer et al. (Ref. 12)
showed retardation of healing in arti-
ficially contaminated animal wounds
treated with polyvinyl pyrrolidone-
iodine complex and 3 percent hexa-
chlorophene. Edlich et al. (Ref. 18) indi-
cate that the ratio of ethylene oxide to
propylene oxide in the block polymers
(pluronic polyols) determines the tissue
toxicity of surfactants used alone or
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complexed with iodine (for further de-
tails refer to comment on Iodophors).
Data with respect to wound healing with
bar soaps were not submitted. In a re-
cent study in humans by Ruby and
Nelson (Ref. 14), however, scrubbing the
lesions of impetigo with a hexachloro-
bhene soap had no appreciable bene-
ficial or adverse effect on wound healing.

Prevention of skin infections. Attempts
have been made to demonstrate clinical
effectiveness in the prevention of minor
skin infections with the use of soaps con-
taining an antimicrobial.

Three studies, performed at the mili-
tary service academies, were designed
and executed in the attempt to show that
pbrophylaxis of minor skin infections can
be achieved with the use of an anti-
microbial bar soap. There were variations

In the control of the subjects, the extent

of laboratory analysis of cultures, and
the critical character of the diagnosis of
lesions and followup of the subjects. Es-
sentially, the overall design was similar,
Certain companies of men were assigned
to “test soap” and others to “control
soap”,

The collective description of cutaneous
infection or cutaneous pyodermas is
divided into specifically defined eclinical
entities in the discussion of the resulis
of these studies. The terms used to define
specific skin infections are furuncles,
furunculosis, or multiple furunculosis,
baronychia, pustular folliculitis, impe-
tigo, and secondarily infected abrasions
and blisters. These are all commonly
used medical terms.

In all cases attempts were made to
eliminate the concomitant use of other
drug and cosmetic products containing
an antimicrobial.

Chronologically, the first was a 2
month study performed by ILeonard at
West Point in 1966. The test soap bar
contained a 2 percent mixture of three
antimicrobial ingredients: Tribromsalan,
triclocarban, and cloflucarban. The
author’s summary (Ref. 15) indicates a
44 percent reduction in superficial cu-
taneous infections.

When a direct comparison of total in-
cidence of cutaneous infections is made,
there appears to be a significant differ-
ence. The incidence of single furuncles
was significantly higher in the control
group. However, if only the incidence of
multiple furunculosis is examined, the
difference is not significant. Also, there
were more paronychial infections among
the men using the antibacterial soap bar
than among those using the control bar.

Dr. Clarence Livingood (Ref. 16), who
has closely checked the results of the
three studies, has communicated his view
that the analysis of the results in all
three studies are equivocal and may be
explained, in part, as follows:

(1) There was variation in diagnosis
resulting from the use of more than one
physician for diagnosis.

(2) It seemed probable that a 2 month
study was too short to establish the ex-
pected results.

(3) The results of the bacteriologic
cultures were not included.

(4) The initial infection rate was not
uniform in the test groups.

At about the same time as the West
Point Study, MacKenzie (Ref. 17) con-
ducted a 6 month study at the Naval
Academy at Annapolis with a soap con-
taining 0.75 percent triclocarban and
0.75 percent hexachlorophene. The effect
of soap usage on different types of lesions
was described in the report of the study.
The incidence of both furunculosis and

-secondarily infected skin lacerations was

also the same in the control and treated
groups. However, there was a lower in-
cidence of cellulitis secondary to trauma
and pustular folliculitis in the test group
using antibacterial soap. .

The results of another but unpublished
study at Annapolis were also commented
on by Dr. Livingecod. In this case, a soap
containing 2 percent mixture of tribrom-
salan, triclocarban, and cloflucarban, dif-
ferent from that used in the first Anna-
polis study, was tested. The results
showed no reduction in furunculosis or
paronychia in the groups using the anti-
microbial soap. Again, there was a re-
duction in infections as complications of
minor traumatic injuries.

It is the Panel’s view that conclusions
cannot be drawn with respect to the
prophylaxis of cutaneous skin infections
from a comparison of the specific lesions
which occurred in both groups.

In 1969 Duncan et al. (Ref. 18) com-
bared inhabitants of two Texas prison
farms, one of which used an antimicro-
bial soap bar (2 percent mixture of tri-
bromsalan, cloflucarban, and triclocar-
ban) while the other did not. This study,
monitored by the Armed Forces Epi-
demiology Board, was performed in an
attempt to resolve the persistent gues-
tions of effectiveness raised by the two
earlier published studies. Again, une-
quivocal conclusions could not be drawn
from data presented comparing the inci-
dence of skin infection in the treated and
control groups.

A study was performed in a home for
the mentally retarded in Ellisviile, Mis-
sissippi by Wheatley et al. (Ref. 19). The
authors reported that the use of an anti-
microbial soap bar significantly reduced
the incidence of superficial cutaneous
pyogenic infections. A careful review of
this unpublished paper by the Panel and
by a statistician led to the conclusion
that the interpretation of the data by the
authors could not be accepted due to
problems of study design and analysis.

The most important difficulty encoun-
tered was the assumption that the “ob-
servations” were independent (an obser-
vation was the weekly infection rates).
Inappropriate statistical tests of signifi-
cance were applied. The basic outcome
measure (weekly infection rates) was
called into question and the raw data
were requested so that the study could
be re-analyzed. The ecompany sponsor-
ing the study was unable to supply these
data and it was felt that no inferences
as to effectiveness could be drawn from
the data presented in the report that was
submitted to the Panel.

Studies among combatants in Vietnam
and also among military personnel and
children in Colombia, South Americs
performed by Allen and Taplin et al
(Ref. 20 and 21) suggested that the use
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of an antimicrobial soap did not prevent
jnfection under stress conditions. And
in fact, streptococcal skin infection con-
tinued to be the most common cause of
disability from superficial infections
among the troops. These studies also in-
dicated that hygiene and climate are im-
portant determinants in the develop-
ment of superficial staphylococcal and
streptococcal infections.

The Panel reviewed the clinical
studies designed to show effectiveness
in the prevention of minor skin infec-
tions. These studies were found insuffi-
cient to support a conclusion of effec-
tiveness.

Acute glomerulonephritis is one of the
more serious complications which may
follow streptococcal skin infection. Ne-
phritis may also follow streptococcal
throat infections. No all strains of Sirep-
tococcus are nephritogenic. The strep-
tococcal types associated with nephri-
tis following impetigo or pyoderma are
not the same ones associated with ne-
phritis following streptococcal pharyn-
gitis (Ref. 22). The risk of nephritis fol-
lowing a streptococcal skin infection
with a nephritogenic strain is about 12
percent (Ref. 23). This relationship has
also been described by Dillon et al. (Ref.
24), Department of the Army (Ref. 25)
and Kelly and Taplin (Ref. 26). Allen
and Taplin (Ref. 20), Taplin et al. (Ref.
21) and Dillon (Ref. 27) have shown
the high incidence of streptococeal sores
in indigent children and in children in
tropical climates. In addition, the
Panel’s concern is also based in part on
the great increase in all types of gram
negative infections, including Pseudo-
_tmonas infections, in hospitals where
anti-gram positive agents are in wide
use (Ref. 33).

. Because of the information called to
the Panel’s attention they have been
concerned that routine use of antimicro-
bial soaps may have a long-term harm-
ful effect by reducing the protective
effect of the normal skin flora. It is
possible that contrary to what might
be expected from an antibacterial prod-
uct that certain bacterial infections
due to gram-negative and streptococcal
organisms might be increased, rather
than decreased. If this is proven to be
true, the deodorant benefit would prob-
ably be considered outweighed by the
potential hazard. In addition, because
these chemicals are absorbed into the
bloodstream, the Panel is concerned
about the prudence of exposing the en-
tire body surface to these chemicals
when alternative methods of odor con-
trol are available.

The Panel has been particularly con-
cerned that some soap and detergent
bars containing antimicrobial Ingredi-
ents for which only deodorant claims
are made are classified legally as cos-
metics rather than drugs. These prod-
ucts are formulated with ingredients
which have been placed in Category
III by the Panel but which will be moved
to Category I or II at the end of the
period allowed for submission of data
to prove safety and effectiveness. These
products are now in Category IIT but
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might be moved into Category II in the
future, if the Food and Drug Admin-
istration concludes from the data before
it that they are not generally recognized
as safe and effective. However, the data
might not- support a finding that they
are adulterated cosmetics, thus there

_is a risk that these products may con-

tinue to be marketed as cosmetics with-
out adequate substantiation of safety.

Regardless of the legal classification
of these products, it is important from a
public health standpoint that they be
subject to the same strict requirements
for safety and effectiveness as the drug
products which the Panel has reviewed
in this Report.

As long as the antimicrobial ingredients
of these products are effectively regu-
lated, the Panel is mnot concerned
whether they be classified as cosmetics
or as drugs. If, for example, a regulation
can be promulgated imposing the kind of
testing requirements recommended in
this Report upon all cosmetics contain-
ing antimicrobial agents at levels higher
than those necessary for preservative
use, the Panel’s concerns will be met. If
it is not possible adequately to _control
products classified as cosmetics in this
way, then the Panel would strongly rec-
ommend that the Food and Drug Admin-
istration institute whatever action is nec-
essary to reclassify cosmetic products
containing antimicrobial agents as
drugs.

In the view of the Panel, the Food and
Drug Administration should take this
regulatory action in the near future. If
it turns out that the Food and Drug
Administration has no legal basis to re-
quire that cosmetic products containing
antimicrobial ingredients be adequately
tested for safety, the Panel would urge
Congress to furnish the necessary
authority.
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2. Efficacy for erythrasma. Definite
evidence has been presented for the ther-
apeutic effectiveness of antimicrobial-
containing soaps against erythrasma.

Erythrasma is a skin disease caused by
Corynebacterium minulissimum. This
skin microorganism has been identified
by Sarkany et al. (Ref. 1, 2 and 3) and
Gougerot and Duche (Ref. 4). -

- While definitive evidence was present-
ed for the therapeutic effectiveness of
antimicrobial-containing soap against
this disease by Kooistra (Ref. 5), Dodge
et al. (Ref. 6), Rosenberg and Allen (Ref.
7), Taber et al. (Ref. 8) and Taplin et
al. (Ref. 9), the Panel agreed that this
observation alone could not support
claims of antimicroblal activity against
other infections. Erythrasma cannot be
diagnosed except by a physician using
special techniques and therefore, OTC
use and labeling would not be appropri-
ate.
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3. Effectiveness of surgical hand scrubs
containing aniimicrobials. Since Sem-
melweis” mandate in. the period 1841-
1846, published in 1861 (Ref. 1), that the
physician’s examining fingers be washed
and disinfected with chlorine to prevent
childbed fever, there has been con-
troversy surrounding the desirability of
disinfection of the surgeon’s hands. The
intervening years have produced only a
little evidence to clarify the situation.
Price’s work in 1938 (Ref. 2) initiated
attempts to quantify reduction in the
microbial flora. The picture has become
more confused with the introduction of
new antimicrobial agents, particularly
those with a substantive effect. A sub-
stantive effect is the retention or bind-
ing of the chemical in the stratum
corneum of the skin after rinsing.

Historically, the effectiveness of a sur-
glcal scrub product has been judged by
the reduction in microbial count achieved
after the use of the scrub. These hand-
washing tests have usually been per-
formed utilizing one of the several basin
tests described by Price (Ref, 2), Cade
(Ref. 3) and Quinn (Ref. 4).

In the past, the single criterion for
effectiveness of a surgical scrub product
has been a comparison of the microbial
count on the hands before and after
handwashing. The comparison has
usually been made from the results of
these standard handwashing tests. The
Glove Juice Test (see guidelines for test-~
ing), included in the suggested protocols,
is an improved test which the Panel feels
is necessary to evaluate two aspects of
microbial reduction in the eficacy test-
Ing of surgical hand scrubs: the initial
reduction of microbial count (as meas-
ured before and after hand scrubbing)
and, in addition, any subsequent build-
up of microbial count over time. The in-
crease in count is measured by a com-
parison of the baseline count and/or the
reduced count, after scrubbing, with the
count determined at a selected time
period after donning surgieal gloves.

The use of surgical antiseptics dates
back to Semmelweis and Lister. The lat-
ter disinfected the skin at the operative
site, dressings, and instruments in a 1:20
solution of carbolic acid, and degermed
the hands. Godlee (Ref. 5) has recorded
the historical aspects of the development
of Lister's methods. In more recent
times, tincture of green soap followed by
alcohol rinse was in common usage until
the 1950’s. Since then, surgical scrubs
containing an iodophor or hexachloro-
phene have been in common usage, as
reported in a survey by King and Zim-~
merman (Ref. 9). Iodine scrubs in the
form of iodophor formulations have been
widely accepted. Polyvinyl pyrrolidone
and various surfactant carriers are used
to slow iodine release and thus reduce the
irritation of the skin caused by iodine.
The activity of any iodophor is dependent
on the release of titratable icdine from
the complex, The fodine released when

the complex is in contact with the skin &
not only available to kill micro-orga-
nisms, but is only available and is ad-
sorbed by dead skin cells or other organic
material on the skin. The action of io-
dine is broad spectrum, including gram
positive and gram negative micro-orga-
nisms, fungi and viruses.

Data delineating the balance between
the release of iodine from an iodophor
and availability to the microorganisms
on the skin were not submitted and are
required before unequivocal judgment
concerning the effectiveness of iodophors
on the skin can be made. Iodophors usu-~
ally do not possess any substantivity.

It is desirable for surgical hand scrubs
to contain substantive antimicrobials.
Although hexachlorophene is substan-
tive, especially with repeated use, its
toxicity is of such concern to the Panel
that they recommend that an alternative
should be sought. While a one-time scrub
with a substantive antimicrobial may not
reduce the count initially as low as an
iodophor, or indeed, any lower than
scrubbing with soap and water, repeated
use does reduce the level of the microbial
flora on the skin. Three to five days are
usually required to demonstrate the sub-
stantive activity of these products. The
action of a substantive product may also
reduce the rapidity with which the count
rises after the surgeon’s gloves -are
donned. The assumption should be verl-
fied using the Glove Juice Protocol.

Actually, while products ‘formulated
with either fast-acting or substantive an-
timicrobials possess attractive character-
istics, neither one alone possesses ideal
characteristics for a surgical hand scrub.
The obvious solution, where chemical
compatabilities permit, is a combination
of the use of both products. The con-
sistent use of a substantive antimicro-
bial-containing product daily at home
and in the hospital would yield a reduced
level of flora and some substantivity on
the skin. Scrubbing with an ifodophor
would reduce the flora fo an even lower
level prior to surgery. The substantive
characteristic might also be made avail-
able in a glove powder, lotion, or foam to
be applied to the hands prior to donning
the gloves.

The proof that one surgical hand
scrub, or for that matter, any surgical
hand scrub is effective as a prophylaxis
for post surgical infection would be ideal;
however, the data are probably impossible
to acquire since there are multiple fac-
tors involved in post-surgical infection.
The concept of reducing the microbial
count to as low a level as possible is cer-
tainly prudent, since the longer the
surgery, the greater the risk to the pa-
tient from post-surgical infection.

The punctured surgeon’s glove has
been hypothesized, and in some cases
shown, to be the source of post-surgical
wound infection, as reported by Deven-
ish and Miles. (Ref. 6). It is estimated
that between one-third and one-half
of the surgical gloves are punctured or
torn during surgery.

From the results of research on skin
flora, it is now apparent that wearing
of occlusive surgical gloves or wrapping
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the skin with occlusive plastic allows
the growth of high populations of micro-
organisms and has been described by
. Marples (Ref. 1) and Peterson (Ref. 8).
The Panel, therefore, recognizes that
donning of the surgical glove may itself
produce a rapid increase in mierobial
count on the hands, even after a surgical
serub product has been used.
Considering these facts, the Panel feels
that an effective surgical scerub should
veduce the initial count of both the tran-
sient and normal flora to as low a level
as possible and prevent the build-up of
high microbial counts in the glove with
time. The exact shape of the curve indi-
cating increase in microbial count with
time after the use of a fast-acting scrub
or a substantive antimicrobial scrub has
not yet been determined.
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4. Use of health-care personnel hand-
wash.- The overriding reason for the
washing and degerming of the hands
of nursing and other hospital person-
nel is the prevention of the transfer of
pathogenic organisms from infected pa-
tients to the attending personnel and
to other patients.

The development and testing of
products for this purpose has lagged.
The ideal preparation would be a
broad-spectrum, fast-acting, substan-
tive antimicrobial which could realisti-
cally be used for the numerous repeated
daily handwashings required in patient
care. The ideal product must reduce the
transient flora to the level present be-
fore the manipulations required by pa-
tient care and must have characteristics
which will allow repeated use and con-
formity to routine use without excessive
irritation.

Transient microorganisms can be
readily added to the flora of the skin
and be retained for varying periods of
time depending on the environmental
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and micro-environmental conditions en-
countered. The variety of transient or-
ganisms acquired depends upon the con-
tacts which the hands have made. Orga-
nisms encountered and retained on the
skin have been enumerated and described
by Marples (Ref. 1), Blank et al. (Ref.
2) and Rosebury (Ref. 3) and include
numerous gram negative species (Ref.
6) and a variety of fungi.

The plea was first made by Price in
1950 (Ref. 4) and repeated by King and
Zimmerman (Ref. 5) for a comparative
study of hand degerming and $crubbing
products using standard laboratory tech-
niques so that some rational recom-
mendation for use can be made. This
Panel would also recommend controlled
comparative studies in an attempt to
reduce the conflicting and ambiguous

claims by manufacturers and possibly to

resolve laboratory data from studies
where the design varies virtually with
every study performed.
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5. Use of pre-operative skin. preparda-
tions. An antimicrobial product for use
in the preparation of the operative site
may possess characteristics different
from surgical scrubs or handwashing
products. Since the product is normally
and routinely applied only once to pre-
pare the skin for surgery or manipulative
procedures, the antimicrobial should be
fast acting and broad spectrum. The
product should not cause injury to the
site where it is applied. It is desirable to
reduce the microbial population (resi-
dent and transient) to as low a level as
possible prior to the surgical procedures
(Ref. 2). Five percent phenol solution
was preferred by Lister, while iodine, or-~
ganic mercury compounds, guaternary
ammonium compounds and ethyl alcohol
have been used in more recent times as
recorded by King and Zimmerman (Ref.
.

There are some difficulties associated
with the testing of pre-operative skin
preparations. (See discussion in the
guidelines of efficacy festing of s patient
pre-operative skin preparation.) Fre-
quently, the skin is not rinsed after ap-
plication of a pre-operative skin prepar-
ation. If in vivo tests of effectiveness are
undertaken, the carry-over of the re-
sidual antimicrobial ingredient from the
skin to the culture medium in the process
of sampling of the skin becomes a prob-
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lem. In order to_counteract the antimi-
crobial activity of any chemical inadvert-
ently carried-over, neutralizers specific

-for the antimicrobial should be added to

the culture medium. Neutralizer devel-
opment has made reliable testing of anti-
septics and disinfectants pogsible. The
lack of rinsing of the skin and the sub-
sequent carry-over of the antimicrobial
ingredient during testing has stimulated
development of a variety of neutralizing
formulations for use in the testing of
antimicrobial skin products including a
universal one as described by Engley and
Dey (Ref. 3). If neutralizers are utilized,
the inherent toxicity of the neutralizer
for the specific mircroorganisms being
tested should be determined, as well as
verification that the neutralizer is ef-
fective for the antimicrobial chemical
being tested. Effectiveness testing of a
Patient Pre-Operative Skin Preparation
is described in the Guidelines for Testing
in this document.
REFERENCES

(1) King, T. C. and J. M. Zimmerman,
“Skin Degerming Practices: Chaos and Con-
fusion,” American Journal of Surgery, 109:
695-698, 1965.

(2) Lowbury, E. J. L., “Removal of Bacteria
from the Operation Site,” Skin Bacteria and
Their Role in Infection, Edited by Maibach,
H. I. and G. Hildick-Smith, McGraw-Hill,
New York, 1965.

(3) Engley, Jr., F. B. and B. P. Dey, "A
Universal Neutralizing Medium for Anti~
microbial Chemicals,” Proceedings of the
Chemical Specialty Manufacturers Associa-
tion (CMSA), Mid-year Meeting, pp. 100-106,
1970.

8. Use of antimicrobial products in the
reduction of staphylococcal colonizaiion
in the nursery. Studies by Rammelkamp
et al. (Ref. 1), Love et al. (Ref. 2) and
others, have shown a reduction in the
incidence of pathogenic organisms in the
nursery with antiseptic hand care. Gluck
and Wood (Ref. 3) showed, in a con-
trolled study, that routine practice of
hexachlorophene bathing of newborn in-
fants in the nursery reduced staphylococ-
cal colonization. Many washing proce-
dures for infants utilizing dilutions of
the commonly available 3 percent hex-
achlorophene products with variations in
regimen have been in use since hexa-
chlorophene bathing was introduced.

Questions have been raised over the

. years concerning the influence of the use

of a gram positive bacteriostatic agent on
the incidence of gram negative infections
in the nursery. One such comment is in
the report by Light and Sutherland (Ref.
4) . Some nurseries have operated with-
out the use of hexachlorophene bathing
at all and still maintain low infection
rates. Indications are that the recent ces-
sation of use of hexachlorophene to
bathe infants in the nursery has resulted
in increased staphylococcal infections in
nurseries. These outbreaks have been
documented by .-Gezon (Ref. 5), Dixon ef
al. (Ref. 6) and Kaslow et al. (Ref. D).

The Food and Drug Administration,
upon the advice of the OTC Antimicro-
bial I Panel, took action and issued in the
FeEpERAL REGISTER of September 27, 1972
(37 FR 20160) 2 final order making hex-
achlorophene available only by prescrip~
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tion, except at concentrations less than
0.1 percent as part of a preservative sys-
tem, and limiting the indications in the
labeling under 21 CFR 3.91. The use of
hexachlorophene in nurseries is now lim-
ited to handwashing by personnel and
its use to bathe the infants is recom-
mended only in the face of an unchecked
staphylococcal outbreak. The indications
as specified in the final regulation are
as follows:

(a) Bacteriostatic skin cleanser for surgi-
cal scrubbing or handwashing as part of
patient care.

(b) For topical application to control an’
outbreak of gram positive infection where
other infection control procedures have been
unsuccessful. Use only as long as necessary
for infection control.

Other antimicrobial products may
eventually replace hexachlorophene as a
means of reducing staphylocoecal coloni-
zation. Authors generally agree that the
umbilical stump is the site initially
colonized with Staphylococcus in the
newborn. This observation has been veri-
fied by Hurst (Ref. 8) and Fairchild
(Ref. 9).

Studies designed to show reduction in
colonization with staphylococei and sub-
sequent prevention of staphylococcal dis-
ease will be difficult to perform in the
future with new antimicrobial products.
The major difficulties are the projected
large number of patients necessary for
a prospective study and the need to ob-
tain patient consent,

The Panel has reviewed triple dye (a
combination of bacteriostatic dyes)
which was in use prior to the introduc-
tion of hexachlorophene bathing of neo-
nates (Ref. 10). This dye combination
has been used to supplant the formerly
used hexachlorophene (Ref. 11). Be-
cause of the renewed interest in Triple
Dye, the Panel has reviewed the exist-
ing literature and has included this prod-
uct in the report.
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7. Use of skin wound cleanser. The re-
moval of foreign material from minor,
superficial wounds without retardation
of healing is regarded by the Panel as
the primary use for this category of
products. )

The Panel is aware that there is a wide
array of products which are to be used
on the skin for cleansing wounds or with
the intent of preventing infections. His-
torically these products have contained
an antimicrobial ingredient based on the
theory that use of such an ingredient was
beneficial for use in or on a minor cut,
scrape, burn or wound. Little, if any,
scientific evidence exists to substantiate
the assumption of prophylaxis against
infection by the topical use of antimicro-
bial ingredients.

The Panel, after review of the infor-
mation submitted, has concluded that
the primary treatment of the wound
should be the thorough cleansing of that
wound to remove foreign material, dirt
and debris.

STATEMENT ON SAFETY FACTORS FOR
TOPICALLY  APPLIED ANTIMICROBIAL
AGENTS

In the field of toxicology it has been
traditional in estimating safety factors
for topically applied materials to relate
the “effect” and “no-effect” level result-
ing in pathological alterations from the
orally (intravenous, intraperitoneal and
inhalation have also been wused) and
dermally administered dose. Some multi-
ple of the highest no-effect dose, based
on body weight (mg/kg), has been used
in calculating a safety factor. The Panel
in considering this approach to safety
factors examined other evidence that
suggested that biological effects of the
applied chemical are often best extrap-
olated among species on the basis of
relative surface areas (Ref. 2 and 10).
The Panel utilized this latter approach
initially “in its calculations for safety
factors for topically applied antimiero-
bial ingredients. In addition, the Panel is
cognizant of the fact that analytical
chemical techniques can now be utilized
to determine concentrations of chemicals
in blocd. This then can permit correla-
tion of the topically applied dose to
blood levels and any resultant patho-
logical alterations.

Knowledge of the blood levels achieved
by application of a chemical in varying
formulations at different dose levels and
routes of administration can help in the
understanding of the biopharmacology
of a chemical substance. Even before the
topically applied material gets into the
blood there are many conditions which
influence the rate and amount absorbed
through the skin. There are great dif-
ferences among animal species, among
skin areas on the body, among normail,
irritated, diseased or previously treated
skin areas and often variations from one
individual fo another. For these reasons
systemic toxicological information from
topically applied materials can at best
be only supplementary to that from ad-
ministration by another route which by~
passes the cutaneous barrier and insures
appropriate amounts in the blood. Addi-
tionally, the rate of absorption, the rate
of excretion, the metabolic fate, and the
amount stored in depots also affect the
relationship between the applied dose
and pathological alteration. Blood levels
therefore may be a more reliable corre-
late of pathologic effects to aid in the de-
termination of safety factors than ad-
ministered dosages. The Panel believes
that it is important to develop, such
information whenever possible, and to
take it into consideration in the develop-
ment and setting of safety factors. This
blood level data should be required in
toxicological studies as it may be a more
direct measure of absorbed dose than can
be obtained from merely a measure of
topically applied dose.

Many methods were presented to the
Panel for the determination and/or pre-
diction of the toxicity of an active
chemical ingredient in man based on
data obtained from laboratory animals.

A varlety of calculations of applied
dose, absorption, blood levels and appro-
priate safety factors have been reviewed
by the Panel and discussed with various
persons. The Panel has decided to detail
specific examples of their calculation
procedures used in the estimation of
possible toxic effects among species, and
they are included herein. The Panel
recognizes the difficulty in the transla-
tion of the results of toxicity testing from
one specles to another and particularly,
to man. Various assumptions have been
made in the past concerning the relative
sensitivity of man compared to various
animal species, but established compari-
sons do not exist primarily because of
variation in effect with different drugs.

Paracelsus (1493-1541) wrote: “All
things are poisons, for there is nothing
without poisonous qualities. It is only the
dose which makes a thing a poison.” In
addition to the “poisonous qualities” a
chemical may possess, at certain concen-
trations and routes of administration,
other characteristics such as subject
idiosyncrasy, allergy, and tolerance must
be considered to evaluate safety of an
effective dose. :

The initial toxicological evaluations
are conducted in animals to determine
the qualitative and quantitative pharma-
cological aspects of the chemical. Deline-
ators of response which may vary from
species to species are routes of adminis-
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tration, dose and plasma levels, rate of
absorption, rate and route of excretion,
distribution throughout the body, and
nature and number of metabolites. Be-
cause species differences can be consider-
able, multiple animal species (rodent and
nonrodent) should be used. Further,
something should be known of the effect
of the active chemical agent in all the
species tested so that some comparison
can be made with man.

Blood levels of the active ingredient in
animals are of value in the overall eval-
uations of “effect” (lowest dose which
produces a toxic effect) “no-effect”
(highest dose which produces no toxic
effect) response dose levels. They are the
result of several interrelated mecha-
nisms, among them being (1) absorption
rate from the site of application, (2)
metabolism by enzymes, (3) distribution
and storage in the tissues, and (4) ex-
cretion. Absorption is not the same in
all animals or from all sites of adminis-
tration. This may be related to species
differences and/or to the physical-
chemical properties of the active chem-
ical. The metabolic rate and fate of an
ingredient is a direct reflection of the
animals’ enzyme systems which charac-
terize the individual animal species.
Therefore, blood levels of the active
chemical and or metabolites are im-
portant determinants after a particular
mode of dosing in a particular speécies of
animal. As demonstrated by Spinks (Ref.
1) when 100 mg/kg of sulfadimidine was
fed orally to.10 different species of ani-
mals, doses produced blood levels in the
various species which had little relation-
ship to body size or blood volume. As
stated earlier, absorption is not the same
in all animals, or from all sites of ad-
ministration. Of course, experienced in-
vestigators would shave the site of appli-
cation for the testing of topically applied
products and dose seven days a week.

The active ingredients which are re-
viewed here are formulated in topically
applied products. The importance of ve~
hicle in the delivery of the active ingre-
dient is well recognized. Not only should
there be an investigation of toxic effect
after topical application, but the charac~
ter and effect of the vehicles alone should
-also be examined. The toxicity of a spe-
cific ingredient can be dramatically af-
fected by selection of a vehicle.

The Panel recognizes the difficulty in
translating the results of animal toxicity
to man. Sufficient animal data must be
collected to construct a dose/response
curve. This should include adequate data
on absorption, blood level(s), metabolic
rate and fate, and excretion, so that an
analysis for threshold effect and safe
use level for that particular animal can
be determined. Then an extrapolation to
man may e made. Any error in transla-
tion of effects to man must be on the side
of human safety. A safety factor fre-
quently has been applied to the lowest
effect level in animals when that particu~
lar dose is translated to potential and/or
possible toxic effects in man. For exam-
ple, a 100-fold safety factor has generally
been used for the applied dose for food
additives. Actually, it varies from 10 to
500 in application to food additives. The
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safety factor used in any given case de-
pends upon the nature of the adverse ef-
fects noted in animals and on the amount
of data derived from human studies. The
100-fold margin of safety is a nuseful gen-
eral guide. If, however, a different safety
factor is used, it should be based on ade-
quate scientific studies that establish safe
levels of use. The Panel has used the
methods of Paget and Barnes (Ref. 2) to
translate toxic oral or topical doses in
animals to the dose where an expected
toxic effect might appear in man. This

was done because safety data of the type -

recommended by the Panel were not
available.

The following methods were used by
the Panel in an effort to calculate these
safety factors:

The Panel made calculations from data
presented for various ingredients. The
calculations presented here are hypo-
thetical, show the assumptions made and
are intended to explain the method.

1. Expected no-effect dose level in
man: Determine the lowest toxic effect
and the highest nc-effect dose in mg/kg
topically applied in an animal species.
(If an effect cannot be determined in a
topical application, the oral route of ad-
ministration should be employed). Take
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the highest no-effect dose in that animal
species and calculate the absolute dose
using the method described in Paget and
Barnes (Ref. 2). From the absolute dose
the multiplication can be made with the
factor given in this reference for the
specific animal used in the test and this,
then, is the dose level at which no-effect
might also be expected in man.

9. Expected blood level from product
use in man: Assume a bar soap with 3
percent active antimicrobial is used for
one bath per day. Assume that 7 grams
of soap are used in one bath. This would
give an exposure of 0.21 grams or 210
meg. per bath of active ingredient. As-
sume retention of all 210 mg, active in-
gredient on the skin (there is very little
firm data presently available on the
amount of antimicrobial retained on the
skin after exposure). If 3 percent of the
applied active ingredient is absorbed into
the blood stream, the dose per bath would
be:

0.03 2100 mg. -6.30 mg. active ingredient
absorbed.

If the assumption is made that the
total dose is immediately absorbed, the
dose distributed in the blood of a 70 kg.
human would be:

6.30 mg

=19 , 43 H o diont e A TT ¥
5,000 11 Blood,70 kg human 1.26 meg active ingredient per milliliter of 1iood

The assumption is made here that the
amount of chemical presented to the in-
dividual in a single bath is all retained
on the skin and absorbed and distrib-
uted in the blood giving a blood level of
1.26 mcg/ml.

As a further example, assuming reten-
tion of 0.5 meg. of active ingredient per
sq. em. of skin and the product is fo be
used over the entire skin area, as in a
bar soap, the total dose retained would

be 9.25 mg. over the entire body. The cal-~
culation would be 0.5 mcg. per sq. em,
% 18,500 sq. cm. of skin (based on a 70 kg,
5’10’ human). Assuming for this case,
a 10 percent absorption:
9.25 mg. %X 0.10=0.93 mg. dose per bath

If the assumption is also made that the
total Jose is immediately absorbed, the
dose distributed in the blood of a 70 kg.
human would be:

0.93 mg
5,000 ml blood/70 kg human

=0,18 mog active ingredient per miliiliier of blood

Safety factors were calculated using
the available evidence, For the specific
calculations, see the individual ingredient
statements.

These two hypothetical calculations
using known facts with stated assump-
tion are examples of the type of safety
factor calculations considered by the
Panel. In this calculation, the informa-
tion required is the retention of the
chemical by the skin after exposure. The
missing information here is the absorp-
tion excretion kinetics for that chemical.

A direct comparison can be made and
thus a- safety factor can be estimated
by a comparison of the calculated human
blood level with the blood level in ani-
mals, if known. A comparison of the dose
where there is no effect in animals trans-
lated to the dose in which no effect may
be expected in humans against the hypo-
thetical dose to which a person is.exposed
from the use of a product containing the
ingredient can be made if blood level data
are not available.

It must be stressed again that the best
calculations and judgments are made
when 2all of the pertinent data are avail-
able and frequent assumptions do not

have to be made. The variety of calcu-
lations presented to the Panel have been
the result of making assumptions because
the data were not available.

In the Panel’s judgment, submitted
studies to determine effect/no-effect level
have been inadequate. For example,
where two dose levels were run (100 mg/
kg; 500 mg/kg) and the lower dose dem-
onstrated no-effect while the higher dose
demonstrated an effect, additional stud-
ies must be conducted using appropri-
ate intermediate doses to determine the
highest no-effect level.

If the safety factor is extrapolated
from an animal species to man, consider-
ing surface area, the highest no-effect
dose should be used for the multiplier. In
the absence of complete data, at least
a one hundred-fold safety factor should
be applied when translating the animal
highest no-effect dose to man.

The ideal situation would occur where
enough animal data have been collected
to construct a dose response curve with
concurrent blood levels so that analysis
for threshold effect and safe level esti~
mation for the animal can be made Man-
tel and Bryan (Ref. 3), Mantel (Ref. 4)
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and Gross et al. (Ref. 5)., Additional
references supporting theideas expressed
here are found in Crampfon (Ref. 6),
Litchfield (Ref. 7 and 8) and World
Health Organization Technical Report
(Ref. 9).

In summary, the Panel recommends
that toxicological studies, where appro~
priate, contain applicable administered
doses, achieved blood levels, and observed
pathological alterations in the same
study and the same species.
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DEFINITIONS OF PrRODUCT CATEGORIES

Not all antimicrobial products are used
for the same purpose nor should the re-
quirements for effectiveness be the same.
In an attempt to classify topically ap-
plied antimicrobial ingredients and prod-
ucts, one of the important concepts con-
sidered in the development of definitions
1s the distinction between the determina-
tion of effectiveness in preventing or
combatting ' clinical infection (sepsis)
and the reduction of resident or transi-
ent microorganismns on the skin.

Label claims for handwashing, surgl-
cal scrubs and first-aid products pres-
enily include prevention of infection,
reduction in spread of infection, and re-
duction of normal flora. Frequently,
claims against specific organisms are
made with elinical implications based
solely on in vitro data.

The following specific definitions of
antimicrobial product categories have
been developed by the Panel in an at-
tempt to simplify categorization of in-
gredients and thereby eliminate labeling
confusion.
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The most rigid definition with respect
to effectiveness requirements is for a
“skin antiseptic”. The other six defini-
tions relate to the “skin antiseptic” def-
inition and their distinctive effective-
ness requirements are described. Each
defined product requires specific studies
to support effectiveness.

The Panel has adopted definitions for
the following categories of topical prep-
arations when applied at acceptable
use concentrations:

Skin Antiseptic

Patient Pre-Operative Skin Preparation
Surgical Hand Scrub -
Health-Care Personnel Handwash

Skin Wound Cleanser

Skin Wound Protectant

Antimicrobial Soap

1. Skin antiseptic—“A safe, non-irri-
tating, antimicrobial-containing prepa-
ration which prevents overt skin infec-
tion. Claims stating or implying an effect
against microorganisms must be sup-
ported by controlled human studies
which demonstrate prevention of in-
fection.”

There has been misunderstanding,
confusion and exaggeration in the def-
inition and use of the term “antiseptic.”
The literal translation from the Greek
means “against putrefaction.” In re-
cent times the definition has been in-
terpreted as activity against infection
or microbial sepsis. The term “anti-
septic” is comparable to accepted defini-
tions for a “disinfectant.” Even though
they are often confused, there has been
a traditional restriction of the term
“antiseptic” for antimicrobial formula-
tions applied to living tissues, particular-
ly on the human body, and the term
“disinfectant” to inanimate objects. The
distinction between antiseptics and dis-
infectants, for regulatory purposes, has
also been made on the basis of these defi-
nitions. The Panel’s view is that “anti-
sepsis” properly refers to the use of
antimicrobial chemicals on the skin or
on human tissue and that “disinfection”
properly refers to their use on inanimate
objects. Disinfectants or antimicrobial
chemicals labeled for use on inanimate
objects are regulated as economic
poisons under the Federal Environ-
mental Pesticide Control Act (7 U.S.C.
136). Antiseptics labeled for use on
human or animal tissue are regulated as
drugs ynder the Federal Food, Drug and
Cosmetic Act.

The traditionally accepted definition
metic Act defines an “antiseptic” as “The
representation of a drug in its Iabeling as
an antiseptic shall be considered to be
a representation that it is a germicide
except in the case of a drug purporting
to be or represented as an antiseptic for
inhibitory use as a wet dressing, oint-
ment, dusting powder or such other use
as involves prolonged contact with the
body.”

The traditionally accepted definition
of an antiseptic by the scientific com-
munity has included activity agalnst in-
fection when applied to living human
tissues and has been recorded in publica-
tions by Reddish (Ref. 1) and Patterson
(Ref, 2). A current definition by Sykes

(Ref. 3) states that antiseptics are prep-
arations possessing antibacterial or an-
tifungal activities which are suitable for
application to living tissues of the human
body.

Over the years, the exaggerated label-
ing claims on a large variety of products
containing antimicrobials has led to mis-
use and abuse of the term “antiseptic.”

The Panel has attempted to eliminate
the confusion by developing a rigorous
definition of a Skin Antiseptic. The re-
maining definitions can be explained in
terms of their own effectiveness require-
ments and in the manner in which their
use and composition differs from a skin
antiseptic.

2. Patient pre-operative skin prepara-
tion—“A safe, fast-acting, broad-spec-
trum antimicrobial-containing prepara-
tion which significantly reduces the
number of microorganisms on intact
skin.”

Any product labeled as a Patient Pre-
Operative Skin Preparation must be ef-
fective against all types of organisms
comprising the skin microflora so as to
obtain as low a number of micro-orga~
nisms as possible in a short period of time
without injury o the operative site. Con-
trolled studies, conclusively demonstrat-
ing that the use of antimicrobial-con-
taining products are superior to soap and
water in the prevention of post-surgical
wound infections do not exist. The in-
escapable logic in the use of products
designed to reduce the microbial flora
in the operative field is apparent and is
supported by a long history of use. The
use of these products is specialized, un-
der professional supervision, and will
generally be for a single application.

3. Surgical hand scrub—“A safe,
non-irritating antimicrobial-containing
preparation which significantly reduces
the number of micro-organisms on the
intact skin. A surgical hand serub should
be broad-spectrum, fast-acting and per-
sistent.” ’

The use of this category of products is
normally limited to the hands and fore-
arms. The comments concerning post-
surgical infection made under Patlent
Pre-Operative Skin Preparation apply
here. A discussion of the effectiveness,
difficulties to be considered and rationale
for the product is presented in the Pan-
el’s comment concerning effectiveness
under Surgical Hand Scrub. The term
persistent refers to the possibility of ex-
tended activity with time of an applied
antimicroblal by a mode, including
among others, substantivity. )

4. Health-care personnel handwash—
“A safe, non-irritating preparation de-
signed for frequent use, which reduces
the number of transient microorganisms
on intact skin to an initial baseline Ievel
after adequate washing, rinsing and dry-
ing. If the preparation contain® an anti-
microbial agent, it should be broad-
spectrum, fast-acting, and if possible,
persistent.”

A product fitting this definition should
be designed to be used repeatedly, per-
haps as many as 100 times a day, to re-
duce and, if possible, eliminate “tran-
sient” -microorganisms present on the
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skin resulting from contact with con-
taminated persons or materials. In all
likelihood, the specified effect, ie., re-
moval of transient organisms can be
achieved with a well-formulated non-
antimicrobial soap or detergent product,
In vivo testing would be mandatory to
show the effectiveness of such a product
(See suggested testing procedures in
Guidelines in this document). Any tran-
sient organism can become part of the
established “resident” flora with time.
Obviously, in a health-care situation, the
fast, effective removal of transient or-
ganisms is a requirement since they may
be pathogenic.

Such products containing an anti-
microbial ingredient should be broad-
spectrum. The term broad-spectrum
when used with reference to microbio-
logical spectrum means that the anti-
mierobial has activity against more than
one type of microorganism. For example,
many of the active ingredients discussed
in this report have significant activity
against only gram positive bacteria
whereas a broad-spectrum antimicrobial
would have to demonstrate activity
against gram positive and gram negative
bacteria and would very likely also have
activity against fungi and viruses. A
product containing an antimicrobial
with substantive (retention of the chemi-
cal in the skin) properties which acts to
prevent the growth or establishment of
transient microorganisms as part of the
normal baseline or resident flora would
provide an added benefitf.

Essential qualities of all health-care
personnel handwash preparations must
be low toxicity and little or no irritancy
with repeated use. The adherence to
washing regimens is an important con-
sideration in the formulation of products
in this eategory and health care person~
nel reject the repeated use of irritating
and/or unpleasant formulations.

5. Skin wound cleanser—“A safe, non-
frritating liquid preparation (or product
to be used with water) which assists in
the removal of foreign material from
small superficial wounds and does not
delay wound healing.”

A product in this category is designed
to aid, by its cleansing activily, in the re-
moval of foreign materials from a minor
superficial wound. Such a product may or
may not contain an antimicrobial ingre-
dient. Included in the term “safe” are
the considerations that the skin wound
cleanser should be non-irritating and
not delay wound healing. It is obvious
that a product such as a bar soap with
water could . serve as a Skin Wound
Cleanser. There Is no necessity that such
a product show effectiveness in the pre-
vention of wound infection.

6. Skin wound protectant—“A safe,
non-irritating preparation applied to
small cleansed wounds which provides a
protective (physical and/or chemical)
barrier and neither delays heallng nor
favors the growth of microorganisms.”

A product in this category whether a
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liquid, semisolid, or solid preparation,
when applied to a properly pre-cleansed
superficial minor wound, provides a
physical and/or chemical barrier to pro-
tect the wound from further contami-
nation with foreign material or micro-
organisms. This type of product may or
may not contain an antimicrobial in-
gredient. These products, by definition,
are not designed for extended repeated
use or for use on large or deep wounds.

7. Antimicrobial soap-—“A soap con-
taining an active ingredient with in vitro
and i1:1 vivo activity against skin micro-
organisms.”

Soaps without antimicrobial ingredi-
ents (as defined in 21 CFR 3.652) are
exempt from regulation under the Fed-
eral Food, Drug, and Cosmetic Act,

An antimicrobial soap must, by defini-
tion, contain an active antimicrobial in-
gredient. A product in this category is
designed to reduce the microbial flora of
the skin. Both the resident and transient
pathogenie and non-pathogenic flora of
the skin may be reduced by the use of an
antimicrobial soap. The relationship of
this reduction to the prevention of minor
skin infection has not been established.
(For a more detailed review, see the
Panel’s comments on the effectiveness of
Antimicrobial soaps.) Antimicrobial
soaps should be designed and tested for
safety, when used repeatedly and for
extended periods, potentially for a life-
long duration with total body exposure.
In recent years the addition of antimi-
crobial agents to soaps has greatly in-
creased, and many individuals are invol-
untarily, unknowing captive consumers
of such soaps (Ref. 4). Because a large
portion of the population is exposed to
this potential hazard, the Panel recom-
mends that any soap or detergent con~
taining an active antimicrobial ingredi-
ent state on its label the United States
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Adopted Names {(USAN) or common
name of the active ingredient.
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The OTC Antimicrobial I Panel has
thoroughly reviewed the literature, and
the various data submissions, has listened
to additional testimony from interested
parties and has considered all pertinent
data and information submitted through
June 15, 1973 in arriving at its conclu-
sions and recommendations.

ACTIVE INGREDIENTS

The Panel reviewed all active ingredi-
ents which were the subject of submis-
sions made to the Panel pursuant to the
standards for safety, effectiveness, and
labeling set out in the regulations.

In accordahce with the regulations,
the Panel’s findings with respect to these
ingredients are set out in three cate-
gories:

1. Conditions under which antimicrobial
products are generally recognized as safe and
effective and are not misbranded.

II. Conditions under which antimicrobial
products are not generally recognized as safe
and effective or are misbranded.

ITI. Conditions for which the available
data are insufiicient to permit final classifi-
cation at this time,

A table listing the active ingredlents,
classified into one of the three categories,
for use in preparations defined by the
Panel is included for easy reference.

Heslth-  Patlent
. . Anti- care preop 8kin Bkin Skin Surgleal
Aaotive ingredient microbial personnel skin antiseptic  wound wound hand
8OBD hand prep- eleanser protectant scrub
wash aration
1 Benzalkonium chloride_... NAl m HI jess 1 11X I
2 Benzethonium chloride.... NA! i m jia I nr 1L
3 Cloflucarban .. ..cccauaene jans I s II 14 I I
4 Fluorosalan.....cccoeeevenn i1 jai i} 1 5 ) II
5 Hexachlorophene II I 54 I ¢ X
6 Hexylresoreinol ... ol r X i X 118
7 Iodine complexed with NA! Ir I I Il 11T I
phosphate ester of alkyl-
aryloxy polyethylene
glycol.
8 Methylbenzethonium chlo- NA? I or mx 1 jis 111
ride.”
9 Nonyiphenoxypoly (ethyl- NA! Ir m oI m I Ir
eneoxy) ethanoliodine.
10 Para-chlorometaxylenol.... IIT jas) ji1g m nr B jis)
11 Phenol:
(a) Greater than 1.5%
{aqueous alcohol-
1) I 13 n n I o) ey
(b) 1.6% or less (aque-
ous aleohole).._ TIX 11} jui nr I m x
12 Poloxamer-iodine complex. NA! nx Fit) puasy jasy paig oL
13 Povidone-iodine eomplex_.. NA 1 X nm e m nI m
14 Tincture of iodine NA1 it X IX n n 13
18 Tribromsalan... 1I 13 o . IL I I I
16 ‘Triclocarban.... m I I o pig) 13 o
17 ‘Triclosan..... R 1 § X II m p ity m o
18 Triple A¥e- - ccemmmonnceann NAt NAt NA? op NAt NA? NAt
19 Undecoylium  chloride- NA! 111 ux piey m o m

iodine complex.

I NA (Not applicable)—Due to a physleal and/or chemieal incompatability in formaniation: T
1 Classified in category IIT when formulated in a bar soap 1o be used with water.

# Restricted for use only in the neonatal nursery:

Nortr.~For other phenols and vehicles, see body of report:
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I. Conditions under which antimicro-
bial product are generally recognized as
safe and effective and arée mnot mis-
branded. The Panel recommends that the
conditions specified in Category I be
made effective 30 days after publication
of the final monograph in the FEDERAL
REGISTER.

ACTIVE INGREDIENT

A. The active ingredients generally
recognized as safe and effective for use
in an “antimicrobial soap” and not mis-
branded are:

1. None listed.

B. The active ingredients generally
recognized as safe and effective for use
in a “health-care personnel handwash”
and not misbranded are:

1, None listed,

C. The active ingredients generally
recognized as safe and effective for use
in a “patient pre-operative skin prepara~
tion’ and not misbranded are:

1. Tincture of Iodine.

D. The active ingredients generally
recoghized as safe and effective for use
in a “skin antiseptic” and not misbranded
are:

1. None listed.

E. The active ingredients generally
recognized as safe and effective for use
in a “skin wound cleanser” and not mis-
branded are:

1. Benzalkonium chloride.

2. Benzethonium chloride.

3. Hexylresorcinol.

4. Methylbenzethonium chloride.

F. The active ingredients recognized
as safe and effective for use in a “skin
wound protectant” and not misbranded
are:

1. None listed.

G. The active ingredients generally
recognized as safe and effective for use in
a “surgical hand scrub” and not mis-
branded are:

1. None listed.

TINCIURE OF IODINE AS A PATIENT
PRE-OPERATIVE SKIN PREPARATION

There is an approximate 50-year his-
tory of the use of elemental iodine on
the skin and mucous membranes. Iodine
is soluble in alcohol and only slightly
soluble in water but the presence of
iodides increases its sclubility in water.
Iodine is a microbiocidal agent for cells
on the skin at low concentrations. It
must be recognized that the activity of
iodine is dramatically infiuenced by the
presence of organic material. A tincture
product containing approximately 2 per-
cent iodine has been used for many
years. There is some irritation of the skin
associated with the use of tincture of
iodine. On the basis of risk-benefit con-
siderations, the one-time use of this for-
mulation as a patient pre-operative skin
preparation can, in the Panel’s view, be
justified considering the efficacy of tine-
ture of iodine on the microorganisms on
the skin. The use of this formulation is
limited to painting of the operative site

PROPOSED RULES

prior to surgery and must be removed
immediately upon drying with 70 percent
alcohol after application, or used as di-
rected by a physician.

The acceptable composition for tinc-
ture of iodine is not less than 1.8 grams

and not more than 2.2 grams of iodine.

(D), and not less than 2.1 grams and not
more than 2.6 grams of sodium ifodide
(NaI). in each 100 ml. of 44-50 percent
ethyl alcohol or an appropriate dens-
tured alcohol.

HEXYLRESORCINOL FOR USE AS A SKIN
WOUND CLEANSER

It is obvious to the Panel from their
review of the toxicity data in the litera-
ture and in the submissions to the Panel
that hexylresorcinol is safe for topical
use in small superficial wounds. The con-
centration of hexylresorcinol for use in
a skin wound cleanser should be limited
to a use concentration not greater than
1/1000. The major reason for the place-
ment of hexylresorcinol in Category IIT
was the paucity of effectiveness data for
uses in other topical products. The reader
is referred to the discussion of hexylre-
sorecinol under Category III.

QUATERNARY AMMONIUM COMPOUNDS FOR
TSE AS A SKIN WOUND CLEANSER

Reference is made to the discussion
of quaternary ammonium compounds
(“quats”) under Category III. Because
of the reported delay in wound healing
with quaternary ammonium compounds
in animal model studies reported by Cus-
ter et al. (Ref. 1) and Edlich et al.
(Ref. 2), only infrequent use in small
superficial wounds is recommended by
the Panel. Since many “quats” have a
detergent action (Ref. 3 and 4) which
can aid in the removal of foreign mate-
rial from a small wound, their use in the
formulation of a skin wound cleanser
is reasonable, and in the opinion of the
Panel, safe. The concentration of the
quaternary ammonium compound (as
benzalkonium chloride, benzethonium
chloride, or methylbenzethonium chlo-
ride) should be limited to a use concen-
tration not greater than 1/750. As defined
by the Panel, an ingredient formulated
in a skin wound cleanser need not pos-
sess antimicrobial activity. The dilution
recommended for use of “quats” as a
skin wound cleanser under Category I is
regarded as safe provided that the prod-
uct is not used repeatedly, covered with
occlusive bandaging, or used in deep or
extensive wounds.
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LABELING

OTC products which contain active
ingredients listed in Category I may use
any phrase that is in the definition for
that product category or any of the fol-
lowing additional terms:

A, ANTIMICROBIAL SOAP

1. Antimicrobial soap.
2. Antibacterial soap.
3. Reduces odor,

4. Deodorant soap.

B. HEALTH-CARE PERSONNEL HANDWASH

1. Decreases bacteria on skin.

2. Reduces risk (and/or chance) of
cross-infection.

3. Recommended for repeated use.

C. PATIENT PRE-OPERATIVE SKIN PREPARATION

1. Kills microorganisms.

2. Reduces the number of microorganisms
on the treated area.

3. Broad spectrum (if applicable).

D. SKIN ANTISEPTIC

. Prevents overt skin infection.
. Controls infection,
. Degerming,
. Kills germs.
. Bacteriostatic and/or bactericidal.
Reduces the risk of infection. and
cross-infection,
7. Microbiocidal.
8. First-aid product.

XS LY Oy

E, SKIN WOUND CLEANSER

1. To clean superficial wounds.

2. Wash superficial (small) wounds.

3. First-aid product.

4. Aids in removal of foreign materials
such as dirt and debris.

F, SKIN WOUND PROTECTANT

1. Protects against contamination,
2. Protects wounds.

3. Protectant.

4. First-aid product,

G. SURGICAL HAND SCRUB
1. Only phrases in definition.

The Panel was concerned that the.
phrases used in the definitions would not
always be easily understood by the or-
dinary individual. For that reason they
believe that the above listed terms are
necessary so that OTC drugs will have
labeling that is truthful and can be un-
derstood by consumers.

IL. Conditions under which antimicro-
bial products are not generally recog-
nized as safe and effective or are mis-
branded. The Panel recommends that the
conditions specified in Category II, ex-
cept for hexachlorophene and tribom-
salan which have been handled sepa-
rately (see hexachlorophene and tri-
bromsalan discussions in this section)
be made effective six months after publi-
cation of the final monograph in the
FEDERAL REGISTER.

ACTIVE INGREDIENTS
A. the active Ingredients nof gen-
erally recognized as safe and effective
for use in an “antimicrobial soap” and
misbranded are:

1. Fluorosalan.
2. Hexachlorophene,
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8. Phenol greater than 1.5 percent aque-
ous/alcoholic.
4. Tribromsalan.

B. The active ingredients not gen-
erally recognized as safe and effective for
use in a “health-care personnel hand-
wash” and misbranded are:

1. Fluorosalan.

2. Hexachlorophene.

3. Phenol greater than 1.5 percent ague-
ous/alecholic.

4. Tincture of lodine.

5. Tribromsalan.

6. Trichlosan.

C. The active ingredients not gen-
erally recognized as safe and effective
for use in a “patient pre-operative skin
preparation” and misbranded are:

1. Clofiucarban.

2. Fluorosalan.

3. Hexachlorophene.

4. Phenol greater than 1.5 percent aque-
ous/alcoholie.

5. Tribromsalan.

6. Trichlocarban.

7. Triclosan.

D. The active ingredients not generally
recognized as safe and effective for use
in a “skin antiseptic” and misbranded
are:

1. Cloflucarban.

2. Fluorosalan.

3. Hexaclorophene.

4. Phenol greater than 1.5 percent aque-
ous/alcoholic.

5. Tincture of lodine.

6. Tribromsalan.

7. Triclocarban.

E. The active ingredients not generally
recognized as safe and effective for use in
a “skin wound cleanser” and misbranded
are:

1, Cloflucarban

2. Fluorosalan.

3. Hexachlorophene,

4. Phenol greater than 1.5 percent aque-
ous/alcoholic.

5. Tincture of lodine.

6. Tribromsalan,

1. Triclorcarban.

F. The active ingredients not generally
recognized as safe and effective for use
in a “skin wound protectant” and mis-
branded are:

1. Cloflucarban.

2. Fluorosalan.

3. Hexachlorophene,

4. Phenol greater than 1.5 percent ague-
ous/alcoholic.

5. Tincture of lodine,

6. Tribromsalan,

7. Triclocarban.

G. The active Ingredients not generally
recognized as safe and effective for use
In a “surgical hand scrub” and mis~
branded are:

1. Cloflucarban.

2. Fluorosalan.

3. Hexachlorophene,

4. Phenol greater than 1.5 percent ague-
ous/alcoholic.

5. Tincture of lodine.

6. Tribromsalan.

7. Triclocarban.

8. Triclosan,

4 Classified In Category III when formu-
lated in a bar soap to be used with water.
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HEXACHLOROPHENE

1. The OTC Antimicrobial I Panel
thoroughly reviewed the submissions,
literature and reports and listened to
additional testimony from interested
parties concerning the safety and effec-
tiveness of hexachiorophene (HCP, 2, 2’
methylenebis (3, 4, 6 trichlorophenol)).
The Panel assumed that a topical anti-
microbial OTC preparation should have
at least a hundred-fold safety factor
(applied to the administered dose) when
used as directed. The data indicated
that, with the presence of 1500 OTC
formulations containing hexachloro-
phene, there would be potential toxicity
from use of multiple products by one
individual. Therefore, the Panel recom-

mended to the Commissioner that hexa--

chlorophene be considered not safe for
general use as an OTC antimicrobial in-
gredient in man. Accordingly, a regula-
tion, 21 CFR 3.91, delineates the future
use of hexachlorophene only as a pre-
scription drug, except when used as part
of a preservative system in a concentra-
tion no greater than 0.1 percent.

Much of the information which sup-
ported this decision is part of the public
record and is summarized below.

A key reference by Lockhart (Ref. 1D
presents a review of early toxicological
studies with hexachlorophene. She re-
views the work of Kimbrough and Gaines
(Ref. 2) and others who showed that
hexachlorophene fed to rats for a few
weeks produced central nervous system
toxieity which is pathologically char-
acteristic, if .not absolutely diagnostic
(Ref. 3).

Lesions occurred in the cerebellum,
brain stem, and the cord. The tissues
showed marked vacuolization of the grey
and white matter. This lesion has been
termed “status sponglosis” and has been
described by Imnes (Ref. 4). Virtually
identical lesions have been found in the
brains of other hexachlorophene-treated
laboratory animals such as rabbits, dogs
and monkeys as reported by Kimbrough
(Ref. 2), Hart (Ref. 5), Curley (Ref. 24)
and OTC Volumes 020044-020046, and
020069020070 (Ref. 6). These lesions are
sufficiently characteristic so that a
trained neuropathologist can detect them
in an examination of coded histopatho-
logic sections. Furthermore, hexachloro-
phene-treated animals have been used as
positive controls in evaluating potential
neurotoxicity of other chemically related
antimicrobial agents, providing an illus-~
tration of the consistency with which
these lesions may be produced. (See OTC
Volumes 020139 and 020148 (Ref. 6)).

Equally important was the develop-
ment of an accurate and reliable method
for measuring hexachlorophene blood
levels by Browning (Ref. 7) and its appli-
cation to the toxicological studies. As
pointed out in the review by Lockhart
(Ref. 1 and 11) results of several studies
indicate that a blood level of greater than
1 meg/ml is generally associated with
pathological changes in the animal
brains. )

Lockhart (Ref. 1) also reviews in some
detail a report to the Food and Drug Ad-
ministration of a ninety-day bathing
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study of newborn rhesus monkeys with 3
percent hexachlorophene emulsion. Com-
pared to no incidence in the controls, all
five of the hexachloropohene-treated
monkeys developed status spongiosis
brain lesions and had mean blood levels
about 1 meg/ml. Other reports have con-
firmed the toxicity from repeated bath-
ing of rabbits (OTC Volume 020148, Ref.
6) and in newborn monkey bathing
studies (Ref. 14). In this study in new-
born monkeys (Ref. 14), only seven days
exposure was required to induce the
lesions. Nieminen et al. (Ref. 25) have
shown that hexachlorophene begins to
have a toxic effect on the brains of ex-
posed rats after they are about one week
old. They noted vacuolization of the
white matter, increased brain weight and
water content along with paralysis of the
hind legs. The new-born rats succumbed
to a much lower oral dose of hexachloro~
phene than older rats. Martin-Bouyer
(Ref. 26) has indicated the presence of
lesions with electron microscopy as early
as two hours after exposure to hexa~
chlorophene. Lockhart (Ref. 1) reported
that these toxic effects appear to be re~
versible in some circumstances after
stopping exposure, provided that the ani-
mals survive.

In addition, Lockhart (Ref. 11) reviews
hexachlorophene toxicity in man. Oral
poisoning occurred in a number of cases
usually after accidental ingestion. When
hexachlorophene was used therapeuti-
cally in large doses for treatment of
chlonorchiasis for 3 to 6 days, reversible
central nervous system and gastroin-
testinal symptoms were produced In
studies reported by Chung et al. (Ref. 8)
and Liu et al. (Ref. 9). Topical use of
hexachlorophene in the treatment of
burns also has resulted in toxic effects
and very high blood levels as reported in
1968 by Larson (Ref. 10).

Mullick (Ref. 13) examined the brain
tissue sections of four children poisoned
by topical exposure to hexachlorophene
and confirmed that the lesions were iden-
tical to those seen in the animal studies.

Additional evidence of toxicity was re-
ported from France when, during the
summer of 1972, it became apparent that
many infants had been poisoned by a
topical baby powder inadvertently con-
taminated with up to 6 percent hexa-
chlorophene (Ref. 12). More than 40
babies died during this episode. These
data were supplied by the French Gov-
ernment and are currently confidential
to the Food and Drug Administration and
thus are not part of the public record of
this Panel. Nevertheless, it is clear that
the blood and tissue of infants who died
contained high levels of hexachloro-
phene, an dthe central nervous system
abnormalities observed histologically
were indistinguishable from those pro-
duced in experimental animals.

While hexachlorophene is adsorbed
onto the outer layers of skin, it is also
absorbed systemically in relatively small
amounts. Approximately 3 percent of the
applied dose (In acetone) was absorbed
into the systemic circulation in one study
by Maibach (Ref, 15). _

Significant blood levels have been
detected in a number of studies of new-
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borns bathed in hexachlorophene prepa~
rations, ranging from .009 mcg/ml to 0.78
mcg/ml reported by Curley et al. (Ref. 16
and 24), Cunningham (Ref. 17 and 29),
and Kopelman (Ref. 18). In one study
of 10 “problem babies,” it was found to
range from 0.1 to 1.59 mcg/ml! with a
mean of 0.52 meg/ml giving toxic levels
in some infants. Recent studies over a
period of three to four weeks of total
body bathing studies with 3 percent hex-

achlorophene in adults have shown blood

levels as high as 1.42 mcg/ml (Ref. 30).
Also surgical scrubs of hands and fore-
arms of adults, five times a day, with 3
percent hexachlorophene preparations
have given, in selected individuals, levels
after 10 days of 0.5 meg/ml or higher.
These findings are a result of a series
of blood level studies using a specific
hand and arm scrubbing regimen sug-
gested in a Food and Drug Administra-
tion protocol. This protocol was used in
studies designed to fulfill the requirement
for blood level studies for products con-
talning hexachlorophene for continued
marketing as prescription drugs. These
levels are considered as potentially toxic
levels. The highest level recorded from
blood level studies using this specific
hand and arm scrubbing regimen has
been 0.84 mcg/ml. These data are in-
cluded in OTC Volume 020186 (Ref. 6).

Ulsamer et al. (Ref. 27) measured the
hexachlorophene concentrations in the
blood of volunteers who used a variety of
hexachlorophene-containing products.
Blood concentrations ranged from 0.38
meg/ml. of blood (in an individual using
a 3 percent hexachlorophene liquid prod-
uct on his whole body) to 0.02 to 0.14
megm/ml. in subjects only washing their
hands with a 3 percent product. They
established that routine use of these
products produced detectable blood
levels, some nearly as high as 0.4 meg/
ml. The number of subjects (12) was
small,

A further review by Lockhart (Ref. 28)

emphasizes the impact of the demon-

stration that hexachlorophene applied
topically can result in systemic toxicity
and the consequences of this information
to the regulatory activities of the Food
and Drug Administration. The pertinent
details of the toxicity resulting from
blood levels in animals and the blood
levels resuting from use in humans is
summarized. E

Shuman, Leech and Alvord (Ref. 19
through 22) did a retrospective patho-
loglcal study of coded brainstem tissue
from infants who died of causes unre-
lated to hexachlorophene which was con-
ducted at two different hospitals, one of
which washed all newborns routinely
with 3 percent hexachlorophene, while
the other did not. Only one of 189 babies
not bathed in 3 percent hexachlorophene
showed brain lesions characteristic of
hexachlorophene toxicity, whereas 20 of
61 babies receiving from one to as many
as six hexachlorophene baths showed
these brain changes.

Powell et al. (Ref. 23) have reported
spongiform changes in myelinated tracts
of the brainstem of seven Infants with
multiple exposures to hexachlorophene.
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Infants with low birth weight and/or
premature infants with broken skin ap-
peared to be a special risk of developing
these lesions after hexachlorophene
exposure.
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TRIBROMSALAN

‘2. The OTC Antimicrobial I Panel
finds that tribromsalan (TBS, 3, 4', 5 tri-
bromosalicylanilide) cannot be generally
recognized as safe for general use as an
OTC antimicrobial agent in man. .

It is a brominated salicylanilide which
even when free of related chemicals can
cause photosensitive eruptions in msan
and its use can result in disabling skin
disorders. In addition to the problem of
photosensitization, the Panel is con-
cerned about the potential toxicity of
this compound, which is intended for
daily, total body use, possibly for a life-
time. Animal and human toxicological
data made available to the Panel fail to
provide a basis for establishment of a
safe level for use. With regard to effi-
cacy, there was no clear evidence that it
did anything except to help control body
odor, for which other safer agents are
available,

a. Toxicology (Animal). Although sev-
eral submissions reported blood levels ob-
tained after varying doses administered
both orally and ftopically, serious dis-
crepancies in the reported toxicity of the
drug were not completely resolved. Thus,
in rats a report of brain and testicular
damage after 25 mg/kg subchronic feed-
ing, OTC volumes 020133 and 020139 was
not substantiated in several other stud-
ies at higher concentrations, OTC Vol-
umes 020102, 020136 and 020173 (Ref.
1). Two of these studies in which ani-
mals were dosed with 500 ppm showed
measurable blood levels, but reported
no organ toxicity, OTC Volumes 020102
and 020136 (Ref. 1). However, in yet
another study, OTC Volume 020163,
brain and eye damage was reported at
dose levels of 3,750 ppm and question-
able changes were seen at 750 and 1000

13, 1974




ppm although similar changes were
seen in the controls (Ref. 1). Percutane-
ous toxicity studies in rabbits generally
produced negative results, OTC Volumes
020048, 020107, 020148 and 020156 (Ref.
1). In OTC Volume 020048, in addition,
there was a positive control with hexa-
chlorophene which produced brain dam-
age (Ref. 1). However, in the one study
showing positive results, the animals
were dosed at 1,000 mg/kg by topical
application, OTC Volume 020133. The
results of this study were later reputed
as being due to oral ingestion of the
drug by the animals, nevertheless, brain
toxicity was reported (Ref. 1). A study
done in dogs, OTC Volumes 020181 to
020183, was reported to the Panel as
producing negative results but showed
some questionable liver changes. In this
study there was a positive control dosed
with hexachlorophene showing brain
damage (Ref. 1).

The carcinogenic, mutagenic and tera-
togenic potentials of this agent, which
is absorbed through the skin, have not
been adequately studied.

b. Microbiology and clinical efficacy.
From the standpoint of effectiveness, lab-
oratory studies revealed that tribrom-
salan is not a unique antimicrobial agent.
It has antimicrobial activity against
gram positive organisms, particularly
against Staphylococeus aureus and other
staphylococecal species, but not against
fungi such as Candida albicans, gram
negative organisms such as Pseudomo-
nas species or coliformtype mictoor-
ganisms. Furthermore, evaluation of
several clinical studies utilizing tribrom-
salan-containing soaps including data
by Leonard (Ref. 2), Duncan et al. (Ref.
3) and Wheatly et al. (Ref. 4) revealed
no unequivocal or significant prophy-
lactic effect of tribromsalan-containing
preparations against superficial skin in-
fections. The reader is referred to the
extensive discussion of the efficacy and
clinical tests of antimicrobial soaps
under the Effectiveness of Antimicrobial
Bar Soaps. A therapeutic effect of tri-
bromsalan (as one of three ingredients)
against erythrasma, a skin infection, was
reported by Kooistra (Ref. 5), Dodge et
al. (Ref. 6) and Rosenberg and Allen
(Ref. 7). This finding of effectiveness
against cutaneous Corynebacterium
minutissimum infections cannot be taken
to support OTC claims for effectiveness
against more serious clinical pyogenic
infections caused by other organisms.
See also discussion under Erythrasma.

The use of a soap containing 1 percent
tribromsalan in combination with 1 per-
cent triclosan was reported in a study
(Ref. 8) in which leukemic patients were
bathed to reduce the total microbial flora
on the skin. The authors reported that
60 percent of the 186 strains of organisms
initially cultured were eliminated within
two weeks affer bathing with the fest
soap. The patients were not only in a
highly artificial “life island unit” but
they also received a number of both topi-
cal and systemic antibiotics at the same
time as the soap was tested. The results
could hardly be projected to conclude
that tribromsalan is efficacious in the

PROPOSED RULES

prevention of infection or the elimination
of potential pathogens from the skin.
This study is also discussed in detail in
the Panel’s statement on triclosan.
The authors of the study (Ref. 8)
themselves suggest that their skin sam-

. pling techniques were only semi-quanti-

tative and that they estimate only 40-60
percent of the organisms were recovered
with their moist swab technique. The cul-
tural techniques were not optimal for the
isolation of the variety of organisms
present on the skin. The Panel cannot
support the conclusions that fribromalan
is effective in the prophylaxis of skin in-
fection from the data presented in this
study. In fact in a subsequent publication
(Ref. 9), these same authors describe an-
other study of this type and conclude
that although 76 percent of aerobic bac-
teria were eliminated by cleansing with
a soap containing a combination of tri-
closan, and tribromsalan, strains of po-
tential pathogens such as Enterobacter
species, a Klebsiella species, Proteus spe-
cies and P. aeruginosa persisted. Thirty-
three percent of the patients had persist-
ent pathogenic bacteria and 40 percent
had persistent fungi. Despite intensive
systemic and topical antibiotic therapy
and washing with an antimicrobial soap
as a protective measure, the organisms
persisting were those most likely to cause
fatal infections in these serious ill
patients.

In the judgment of the Panel, clini-
cal effectiveness in the prophylaxis and
treatment of superficial pyogenic infec-
tions of the skin has not been established.
Deodorant effectiveness for tribromsalan
has been demonstrated in the reports
reviewed, but safer, alternative agents for
the reduction of body odor exist (see dis-
cussion of toxicity for triclosan, triclo-
carban and cloflucarban included else-

“where in this document).

¢. Photosensitivity—I1—Historical re-
view. Shortly after the first use in Europe
of halogenated salicylanides (e.g. tet-
rachlorsalicylanilide) as antibacterial
agents in soaps they were shown to cause
a severe photodermatitis and had to be
removed from the market (Ref. 10 and
11). A related chemical, bithionol, caused
the same type of light-induced dermatitis
(Ref. 12) and also was removed from
products for human use.

In 1965 the related tribromosalicylani-
lide (tribromsalan, TBS) was incorpo-
rated into bar soaps in the United States
and product related cases of photoder-
matitis began to appear (Ref. 13-17). It
is important to note that the photosen-
sitization reaction occurs with tribrom-
salan at the level formulated in bar soaps
for consumer use. In 1967 and 1968, pa-~
tients with tribromsalan photodermatitis
were being reported throughout the
United States (Wisconsin, Ref. 14; New
York, Ref. 17, 18; Florida, Ref. 19, 20;
Minnesota, Ref. 21; and California, Ref.
22) as well as France (Ref. 23), Den-
mark (Ref. 24, 25), Canada (Ref. 26),
Australia (Ref. 27), and Japan (Ref. 28).
Wherever the tribromsalan soap was used
photodermatitis appeared. The volumi~-
nous literature was summarized in a book
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in 1972 (Ref. 29) and is also reviewed in
OTC Volume 020056 (Ref. 1).

Because photodermatitis is not an of-
ficially reportable disease accurate fig-
ures on its incidence are not available.
As “soap photodermatitis” became well
known to practicing dermatologists and
other physicians (1968-1972), there was
less need and less likelihood of such pa-
tients being referred to special centers
studying photodermatitis and recording
cases. As a result because they are rec-
ognized, fewer cases were likely to be
seen and recorded by the photobiologists.
In 1972, the second most popular bar
soap in the United States removed tri-
bromsalan from its formula and there-
after only several less widely distributed
brands continued to include it in their
products. Tribromsalan was never in-
cluded as an active ingredient in the
most widely sold antimicrobial bar. The
Panel believes that the number of cases
reported by dermatologists in photobi-
ology centers has decreased during 1973
as a result of these factors.

The above reasons may account for
the impression that tribromsalan photo-
dermatitis is less common than it was.
The Panel,  however, wanted to know
if the disease had disappeared or if it
was still occurring. Therefore, in 1972~
73, they questioned 8 dermatologists in
different parts of the United States who
had studied or published on this disease.
Although most agreed that the incidence
was declining in their practices, 6 of the 8
reported that it was still a problem and
that new cases were occurring (Ref. 1 in
OTC Volume 020164).

Photosensitization has been reported
with hexachlorophene, triclocarban and
cloflucarban (Ref. 28). However, these
reports in the literature document the
existence of only a very few, rare cases.
These ingredients have not caused per-

- sistent light reactions as far as is known.

Only a few case reports exist in spite of
the widespread use of these ingredients
compared to the many reported cases of
tribromsalan photosensitization.

2. Clinical appearance and nature of
the problem. Photocontact dermatitis
appears as an inflammation of the areas
of the skin exposed to light. It begins as
redness with itching and burning usually
on the face and then hands, arms, and
neck. The eruptions are frequently lim-
ited to the exposed portions of the hands,
arms and face and characteristically
spare the upper eyelid and submental
area. However, & patchy eczematous rash
on the trunk and other covered areas
is not uncommon. Many cases proceed
to get worse so that the red areas develop
blisters, scabs and pus. If the process
continues, the skin thickens with a fur-
rowed pebbly surface and the patient is
chronically incapacitated. In most cases
whether acute or chronic, the terrible
itching and burning disturb sleep, and
the unsightly appearance prevents the
patients from working.

In most victims if the photosensitizing
chemical such as tribromsalan is dis-
covered and completely avoided, the
dermatitis will clear in a few weeks. How~
ever, in some patients, the reaction con-

FEDERAL REGISTER, VOL. 39, NO. 179—-FRIDAY, SEPTEMBER 13, 1974



33120

tinues without apparent further exposure
to the chemical. A persistent light re-
actor is an individual, who, though not
exposed to any further dose of the sensi-
tizing chemical, continues to have typical
and frequently severe symptoms . of
photocontact dermatitis for months or
years when exposed to light. Such a per-
sistent light reactor is severely disabled
and frequently unable to earn a liveli-
hood. Ordinary daylight alone is suffi-
cient to cause swelling of the face and
exposed skin. In the more chronic cases,
some of these patients develop markedly
thickened skin and ears which may re-
semble the clinical appearance of leprosy.
Such patients are “dermatological
cripples” and are confined to dark rooms
and the indoors during all daylight hours
and are unable to work. This condition
may continue for months or even years.
To trigger such a reaction with a prod-
uct containing tribromsalan is to cause a
disaster fo an unsuspecting user of an
unnecessary product. Persistent light re-
actions as well as photocontact derma-~
titis have been reported after using soaps
containing tribromsalan from all parts
of the United States (Ref. 29).

d. Animal models. Attempts to develop
an animal assay for photocontact sensi-
tizers have not been altogether success-
ful. On the basis of their animal model
studles, Vinson and Borselll (Ref. 30)
claimed that tribromsalan “is neither a
photosensitizer nor a cross photosensi-
tizer”. They reiterated this view in 1969
(Ref. 31). However, Harber et al. (Ref.
18), with tribromsalan, produced contact
photosensitivity in 7 animals; combined
with contact sensitivity, in 1/21 animals.
Using tetrachlorosalicylanilide on 65
guinea pigs they induced contact photo-
sensitivity alone in 20 animals, contact
sensitivity alone in four animals and both
types of reaction in a further twelve
guinea pigs. Thus Harber et al. (Ref. 18)
found in animals and in man that tri-
bromsalan is a photosensitizer and a
cross-photosensitizer and suggest that
the disagreement of thelr results with
those of Vinson and Borselll may be due
to a varlety of experimental differences.

e. Discussion. In addition to the prob-
lems of efficacy and safety enumerated
above, an overriding consideration for
the Panel was the recognized fact that
tribromsalan can lead to severe and per-
sistent light reactions in sensitized indi-
viduals. The question therefore, was
whether its use should be allowed in the
face of a benefit limited to deodorant
activity.

Osmundsen (Ref. 24), in the summer
of 1967, diagnosed 39 cases of photocon-
tact dermatitis catised by a soap con-
taining tribromsalan and 27 additional
cases (Ref. 32) later that year. Thus, in
one year contact photodermatitis caused
by tribromosalicylanilide has been diag-
nosed in 66 patients (11 females and 55
males) in Copenhagen. Photo-cross-re-
action to different halogenated salicyl-
anilides was also found, Indicating the
4’-bromosalicylanilide elicited positive
simple patch tests in 11 out of 20 patients.
It was suggested by Osmundsen that the
4’-position and the halogen substitution
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was a key point in the sensitization
process.

It was also shown by Osmundsen in
1968 (Ref. 24) that “pure” tribromsalan
may eliclt a positive photopatch test in a
concentration as low as 0.0001 percent. It
seemed probable to him that tribrom-
salan, rather than an impurity, is the
bhotosensitizer. Harber et al. in 1966
(Ref. 17) addressed themselves to the
possibility that tribromsalan impurities,
not tribromsalan itself, were responsible
for the photosensitizing reaction. They
photopatch tested a tribromsalan photo-
sensitive patient with a more than 99
bercent “pure” preparation of tribrom-
salan (0.1 percent in’petrolatum) and
elicited a 3 reaction. This reaction was
of the same intensity as the one produced.
in the same patient with less “pure” tri-
bromsalan preparations obtained from
other sources. These authors concluded
that it was highly unlikely that the
photocontact responses were due to a
contaminant. Ison and Tucker (Ref. 19)
published similar results.

According to the manufacturer, the
offending soap marketed in Copenhagen
contained 2 percent tribromsalan.

A recently published book, “Soap Pho-
todermatitis,” by Herman and Sams
(Ref. 29) deals exclusively with photo-
dermatitis caused by antimicrobial in-
gredients especially salicylanilides in
soap. This book, other articles, and addi-
tional conversations between the Panel
and Drs. Herman and Sams leave no
doubt as to the authors’ view that tri-
bromsalan causes photocontact derma-
titis and is a primary photosensitizer
(Ref. 29 and 33).

One manufacturer has claimed that
the contamination of tribromsalan with,
the known photosensitizer, dibromsalan
is the cause of photosensitization, and
that with the increasing purity of tri-
bromsalan the incidence of photosensi-
tization has decreased and will disappear.
The Panel accepts the fact that the in-
cidence has decreased (see discussion
above). However, 1§ definitely has not
disappeared for cases are still reported
(OTC Volume 020164, Ref. 1), Tribrom-
salan can also cause a photosensitization
reaction in individuals who have been
primarily sensitized with other salicyl-
anilides. To the individual sensitized, 1t
makes litfle difference what the com-
pound causing the original sensitization
was. Furthermore hard surface cleansers
still (May, 1974) contain dibromsalan
as well as tribromsalan so that sources of
vhotosensitizing chemicals exist today
in other than bar soap products.

The Panel’s serfous concern about tri-
bromsalan comes from reports that pa~
tients are still appearing in the United
States who have disabling photodermazti-
tis which has been caused by soaps con-
taining the current purified tribromsalan
material. Photopatch testing of these
batients has confirmed the clinical diag-
nosis and identification of tribromsalan
as the cause of their dermatitis. Poten-
tially confusing photosensitizers, such
as TCSA, are no longer used in photo-
patch testing and the Panel believes that
the current photopatch tests accurately

Incriminate tribromsalan as the cause of
the dermatitis.

I. Conelusion and summary. The Panel
believes that the benefit from using tri-
bromsalan containing soaps is insignifi-
cant when faced with the risk. Thus,
even If the number of persistent light
reactors is small in relation to the
amount of tribromsalan used, when there
is so little benefit, it is unjustified to
subject even a few individuals to such
a risk, In additicn, the Panel was unable
to resolve the inconsistencies in the re-
ported toxicity data. For this reason, but
especially because of the photodermaiti-
tis, it was the Panel’'s judgment that it
would be safer for society not to have
this drug sold over the counter.

From their review of the data con-
cerning photosensitization, the Panel be-
lieves that the evidence is clear that both
dibromsalans (3, 5 dibromosalicylanil-
ide and 4’, 5 dibromosalicylanilide) and
tetrachlorosalicylanilide (TCSA, 3, 3", 4/,
5 tetrachlorosalicylanilide) are more po-
tent photosensitizers than tribrom-
salan. Therefore, regardless of the fact
that these ingredients were not submit-
ted to the Panel for review, the Panel
concludes that the Food and Drug
Administration should move to also ban
completely the use of dibromsalan and
tetrachlorosalicylanilide in drugs and
cosmetics.

Therefore, after a thorough review of
all of the available data, the Panel
recommends to the Commissioner that
tribromsalan be considered not safe for
general use as an OTC antimicrobial
Ingredient in man and that the Food and
Drug Administration take action to ban
tribromsalan, dibromsalan, and tetra-
chlorosalicylanilide from OTC anti-
microbial products. The Panel concludes
that these salicylanilides should not be
implemented in a manner similar to
other Category II ingredients but should
be handled more expeditiously by pub-
lication of a separate FEpERar REGISTER
notice in a manner similar to that used
for hexachlorophene.

Furthermore, they also recommend
that the Food and Drug Administration
inform the appropriate regulatory agen-
cies of the Panel’s recommendations that
dibromsalans (4’, 5 dibromosalicylani-
lide and 3, 5 dibromosalicyanilide) and
3, 3’, 4’, 5-tetrachlorosalicylanilide be
removed from drugs and cosmetics and
also inform them of the risk associated
with the marketing of these ingre-
dients in hard surface cleansers and
disinfectants.
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FLUOROSALAN

3. The OTC Antimicrobial I Panel has
reviewed the submission (Ref. 1) con-
cerning the safety and effectiveness of
fluorosalan (fluorophene, 3, 5-dibromo-
3’-trifluoromethyl salicylanilide) and is
of the opinion that fluorosalan cannot be
generally regarded as safe for use as an
OTC antimicrobial agent in man, The
data submitted for this ingredient were
minimal. The similarity of this molectle
to tribromsalan requires that sufficient
data be submitted to properly assess the
risk-benefit ratio from the use of this
chemical as an antimicrobial. Included
in the reasons for this opinion are the
following.

The chemical, even in pure form,
may, as a dibromo-substituted salicyl-
anilide, possess potential for photosensi-
tization in man, and its use could result
in a serious dermatological condition
known as persistent light reaction (see
discussion of tribromsalan). Evidence
demonstrating that phototoxicity and/or
photosensitivity would not result from
the use of fluorosalan has not been
submitted.

The absorption, tissue distribution,
route(s) of metabolism and excretion,
and blood levels attained after topical
application are not available.

Information about the relationship
between blood levels and toxicity is not
available,

Studies on the carcinogenicity, muta-
genicity, teratogenicity and reproductive
effects are not available. "

In addition, controlled studies demon-
strating clinical effectiveness are not
available.

The Panel agreed that any use of this
ingredient should be under a Notice of
Claimed Investigational Exemption for a
New Drug and a New Drug Application
until further data are collected.
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PHENOL GREATER THAN 1.5 PERCENT
AQUEOUS/ALCOHOLIC SOLUTION

4. The Panel reviewed a number of
products containing phenol in a variety

33121

of vehicles. There was a paucity of data
submitted delineating the influence of
vehicle on the effectiveness or toxicity of
phenol. A search of the literature was
productive in preparing this statement
relating the concentration of phenol in
aqueous or alcoholic vehicles to toxicity.

It is the recommendation of the Panel
that Phenol concentrations greater than
1.5 percent in aqueous or alcoholic
vehicles be placed into Category IL.

The data supporting this decision may
be found in standard reference texts
such as Goodman and Gilman’s The
Pharmacological Basis of Therapeutics
(Ref, 1), AMA Drug Evaluations (Ref.
2), Patby’s Industrial Hygiene and Toxi-
cology (Ref. 3) and in Deichmann’s re-
view of phenol (Ref. 4).

Basically, these references document
the toxicity of phenol when applied
topically. For example, the authors have
noted that a 2 percent ointment resulted
in blood levels of 0.8 mg. of free phenol
or 2.3 mg. of conjugated phenol per 100
ml of blood. It should be noted that 30
mg. of free and 1 mg. of conjugate are
fatal concentrations. One to 5 percent
phenol applied as a dressing or compress
has caused gangrene, .

It has also been recorded that 2 per-
cent and higher concentrations of phenol
in aqueous vehicles have caused serious
hazards, including gangrene, anesthesia,
mummification and even, coma. Phenol
is more soluble in alcohol than in water
and would penetrate to deeper layers of
the skin producing severe burns and
might be systemically absorbed in
higher concentrations. Therefore, for
these reasons phenol in concentrations
greater than 1.5 percent is placed in
Category II.

The acute systemic toxic effects of
phenol in man and animals is observed
primarily as an effect on the central
nervous system. Sudden physical collapse
has been observed in man after systemie
exposure associated with other effects
such as myocardial depression and
marked blood pressure fall. There may
also be marked dyspnea and a decrease
in body temperature (Ref. 3). These sys-
temie effects are related to the amount
of free phenol in the blood. A blood level
of 30 mg. of free phenol per 100 ml. of
blood can be fatal and death is usually
the result of respiratory failure (Ref. 3).

Chronic poisoning in man results in
digestive disturbances, such as vomit-
ing, difficulty in swallowing, diarrhea,
and anorexia. Nervous disorders, such as
headache, fainting, vertigo, and mental
disturbances also occur. In severe cases,
sometimes fatal, there may be extensive
damage to the kidneys and liver. Most of
the reported cases of chronic poisoning
have resulted from ingestion or inhala~
tion (Ref. 3). However, it is possible that
repeated topical application over large
surfaces of the body could lead to the
systemic effects described above.

After absorption, phenol is excreted in
the free form in the urine or is conju-
gated in the liver to the glucuronide or
sulfate, prior to excretion in the urine.
Some is expired in the air. In the rabbit,
after a single oral dose, 23 percent was
oxidized in the body to carbon dioxide
and water plus pyrocatechol and hydro-
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quinone. Of the 72 percent excreted in
the urine, 48 percent was excreted as the
free phenol and 52 percent as the con-
jugates. Only 1 percent of the total ad-
ministered dose was excreted in the feces
(Ref. 3). In addition, Boutwell and Bosch
(Ref. 5) have reported that phenol is a
cocarcinogen in animals.

With local dermal application of hlgh
concenfrations, a pellicle of denatured
protein is formed which may turn red
and slough, leaving a brown stain. Pro-
longed contact of phenol with the skin,
resulting in deep penetration of the skin,
can produce gangrene and necrosis (Ref.
1 and 3). Ochronosis (darkening of the
tissue) can also result from prolonged
dermal contact (Ref. 3). If applied to
mucous membranes or swallowed, phenol
can cause swelling, corrosion, necrosis
and hemorrhages of the mucous mem-~
branes of the throat or gastrointestinal
tract.

In the past, preparations of 1 to 5
percent phenol in aqueous solutions have
been used with dressing and compresses.
This has resulted in gangrene, primarily
when applied to fingers and toes (Ref.
3). Preparations containing 1 to 2 per-
cent phenol have been formulated fre-
quently in salves or ointments and with
vegetable oil or calamine lotion for anti-
pruritic effects. The use of 2 percent phe-
nol ointment has resulted as reported
above in blood levels of 0.8 mg. of free
phenol and 2.3 mg. of conjugated phenol
per 100 ml blood (Ref. 3). Blood levels
of phenol attained after application of
phenol in liquid preparation have not
been presented.

The use of low concentrations of phe-
nol (1 to 2 percent) in ointments, lotions,
salves or solutions can cause toxiecity
leading to severe incidence of gangrene
with prolonged contact and/or occlusion
of the treated area (Ref. 3). Rat studies
have shown that a 1.78 percent phenol-
liquid petrolatum solution will cause
gangrene and necrosis after 8 hours of ex-
posure in 2 to 3 days. A 4.15 percent aque-
ous phenol solution caused gangrene in
the same period of time (Ref. 6). The
use of oil in the formulation may en-
hance the toxicity.

Camphor also has been used in formu-
lations containing phenol. Camphor may
in fact retard the absorption and avail-
ability of phenol from the solution. How-
ever, the local toxicity of phenol in a
camphor-containing preparation de-
pends upon the aqueous/phenol phase
resulting from the presence of tissue
fluids or perspiration (Ref. 3). Camphor,
if present with phenol, will “hold” the
phenol, as is evidenced by the study
which demonstrated that, while 60 per-
cent of the phenol in a saturated solu-
tion of liquid petrolatum is in the aque-
ous phase, only 22 percent of the phenol
in a 4.6 percent phenol 10 percent cam-
phor combination in liquid petrolatum is
in the aqueous phase. When the camphor”
concentration was raised to 21 percent,
only 10 percent of the phenol was in an
agueous phase (Ref. 6). The presence of
camphor also retards the absorption of
phenol afer topical application. A 1-hour
exposure of the rat tail to a 4.8 percent
aqueous phenol solution resulted in the
absorption of 71 mg. of phenol; where-
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as, the presence of 10.9 percent camphor
combined with 4.5 percent phenol re-
sulted in the absorption of only 16 meg.
phenol (Ref. 7).

No data have been submitted with
regard to absorption of phenol from
mucous membranes, although this is a
route of application described in the la-
beling submitted for some products.

Information citing the local toxicity
and absorption of phenol, has been re-
ported by Bass and Werch (Ref. 8), Con-
ning and Hayes (Ref. 9), Deichmann
(Ref. 4), Freeman et al. (Ref. 10), Mann-~
heimer and Adriani (Ref. 11), Ruede-
mann (Ref. 12), and Woolley (Ref. 13).

The Panel concludes that phenol in
concentrations greater than 1.5 percent
in aqueous or- alcoholic vehicles is not
safe for general use as an OTC antimi-
crobial agent in man.
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TINCTURE OF IODINE

5. The Panel considers the use of ele~
mental iodine in aqueous or hydro-alco-
holic solution unsafe for general use on
the skin other than as a Patient Pre-Op-~
erative Skin Preparation. It has bheen
well documented (Ref. 1, 2 and 3) that
iodine is irritating to broken skin and de~

lays wound healing, especially when oc-
clusive dressings are applied.
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CLOFLUCARBAN

6. The Panel has determined that it is
appropriate to include cloflucarban in
Category II for the following product
uses: Patient Pre-operative Skin Prep-
aration, Skin Antiseptic, Skin Wound
Cleanser, Skin Wound Protectant and
Surgical Hand Scrub. Cloflucarban is
classified in Category III as a Skin
Wound Cleanser when formulated in a
bar soap to be used with water.

The Panel included cloflucarban in
Category II for these uses since no data
were presented to support its use for the
product categories identified. This state-
ment is not to be construed to mean that
the ingredient may not be shown to be
safe and effective for the product ca,te—
gories listed.

The Panel’s concern is that consumer
use of the ingredient may occur before
adequate research is conducted.

TRICLOCARBAN

7. The Panel has defermined that it is
appropriate to include triclocarban in
Category II for the following product
uses: Patient Pre-operative Skin Prep-
aration, Skin Antiseptic, Skin Wound,
Cleanser, Skin Wound Protectant and
Surgical Hand Scrub., Triclocarban is
classified in Category III as a Skin
Wound Cleanser when formulated in a
bar soap to be used with water.

The panel included triclocarban in
Category II for these uses since no data
were presented to support ifs use for the
product categories identified. This state-
ment-is not to be construed to mean that
the ingredient may not be shown to be
safe and effective for the product cate-
gories listed.

The Panel’s concern is that consumer
use of the ingredient may occur before
adequate research is conducted.

TRICLOSAN

8. The Panel recognizes that a Health-
Care Personnel Handwash, Patient Pre-
Operative Skin Preparation, or a Sur-
gical Hand Scrub are designed primarily
for extensive use in the hospital or other
closed environment. The Panel has there-
fore included these uses in Category II
for triclosan.

The Panel has concluded (see discus-
sion in Category III for Triclosan) that
formulations containing this ingredient
should not be used in these environments
because of possible increased one-way en-
vironmental pressures toward gram neg-
ative (especially Pseudomonas) infec-
tions. In the event that data are sub-
mitted to show that the Panel’s conclu-
sion is not justified, consideration should
be given for inclusion of the ingredient
in these product categories.

COMBINATION ANTIMICROBIAL PRODUCTS

The Panel, in its deliberations, re-
ceived two submissions on antimicrobial
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bar soaps containing a combination of
active ingredients, and one of these con-
taining triclocarban and cloflucarban
was classified in Category IIL The other
soap combination contained tribromsa-
lan and triclosan and has been placed in
Category II. Information on the safety
and effectiveness of other combinations
of ingredients were not received. There-
fore, for lack of data they are not gen-
erally recognized as safe and/or effective.
Conditions possibly exist where the bene-
fit to risk ratio is such that their use
may be of value, if not necessity. How-
ever, such combination antimicrobial
agents should not be available for over
the counter use until sufficient safety
and efficacy data are submitied. )

The level of each antimicrobial ingre-
dient in the combination must make a
contribution to the claimed effect for the
product. The total amount of individual
antimicrobial ingredients, in combina~
tion, should result in an effect that is at
least equal to that achieved when any
one of the individual ingredients is used
alone at the same total concentration
without significantly reducing safety. In
some instances the Panel has established
maximum dose levels of an antimicrobial
when used alone. If such antimicrobials
are placed in combinations no individ-
ual antimicrobial in the combination
may exceed the dose level approved by
the Panel. The Panel feels that a rational
combination of antimicrobials should
have one of the following purposes: Ex-
pansion of the microbial spectrum, re-
duction of the toxicity of one or both
of the ingredients, or result in a syner-
gistic effect.

Furthermore, when two or more in-
gredients are combined, foxicity data
must be available to show that neither
the metabolism, excretion or target
organ toxicity are enhanced, or are
synergistically affected by the combina~
tion, for example, through the metabo-
lism or excretion of one of the ingredi-
ents. .

The Panel feels that the safety of
combinations Is sufficiently important
to recommend that when such ingredi-
ents are used In combinations in anti-
microbial soaps, an approved New Drug
Application should be obtained prior to
marketing. At a later date, when suf-
ficlent safety and effectiveness data
warrant it, combinations of these In-
gredients may be placed in Category L

LABELING

The Panel concludes that there are
insufficient data to support certain
labeling terms or claims. Because no
data are available these terras and
claims are misleading to the consumer
and result in misbranding of the prod-
uct. The claims that shall not be al-
lowed are:

A. Speeds, promotes or aids healing (or
any similar statement).

B. Sanitizes the skin or wound.

C. Sterilizes the skin or wound.

D. Ensures bacterially clean skin,

E. Disinfects the skin or wound.
F. Heals (wounds).
G. Controls infection.

II0. Conditions for which the avail-
able dala are insufiicient to permit final
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classification at this time. The Panel
recommends that the conditions speci-
fied in Category III be made effective 1
year after publication of the final mono-
graph in the FEpERAL REGISTER.

ACTIVE INGREDIENTS

A, The active ingredients for which
the available data are insufficient to
permit final classification for use in
“antimicrobial soaps” are:

1. Cloflucarban.

2. Para-chloro-meta-xylenol.

3. 1.5 percent Phenol or less-—agqueous/
alcoholic.

4, Triclocarban.

5. Triclosan.

B. The active ingredients for which
the available data are insufficient to
permit final classification for use in a
“health-care personnel handwash” are:

1. Benzalkonium chloride.

2. Benzethcnium chloride.

8. Cloflucarban.

4. Hexylresorcinel.

5. JTodine complexed with phosphate ester
of alkylaryloxy polyethylene glycol.

6. Methyl-benzethonium chloride,

7. Nonylphenoxypoly (ethyleneoxy) etha-
nol-iodine,

8. Para-chloro-meta-xylenol.

9. 1.6 percent Phenol or less agueous/
alcoholic.

10. Poloxamer-iodine complex.

11. Povidone-iodine complex.

12. Triclorcarban.

13. Undecoylium chloride-iodine complex.

C. The active ingredlents for which the
available data are insufficient to permit
final classification for use in a Patlent
“pre-operative skin preparation” are:

1. Benzalkonium chloride,

2. Benzethonium chloride,

3. Hexylresorcinol.

4. Jodine complexed with phosphate ester
of alkylaryloxy polyethylene glycol.

5. Methylbenzethonium chloride.

6. Nonyl phenoxypoly (ethyleneoxy) etha-
nol-lodine.

7. Para-chloro-meta-xylenol.

8. 1.5 percent Phenol or less—aqueous/
alcohiolic.

9. Poloxamer-iodine complex.

10. Providone-iodine complex.

11. Undecoylium-chloride complex,

D. The active Ingredients for which the
available data are insufficient to permit
final classification for use in a “skin anti-
septic” are:

1. Benzalkonium chlorida.

2. Benzethonium chloride.

3. Hexylresorcinol.

4. Todine complexed with phosphsate ester
of alkylaryloxy polyethylene glycol.

5. Methyl-benzethonium chloride.

6. Nonyl phenoxypoly (ethyleneoxry) eth«
anol-iodine.

7. Para-chloro-meta-xylenol.

8. 1.6 percent Phemol or lesg agucous/
alcoholic.

9, Poloxamer-lodine complex.

10. Povidone-iodine complex.

11, Triclosan.

12. Triple Dye.

18. Undecoylium chioride-iodine complex,

E. The active ingredients for which the
available data are insufficient to permit
final classification for use in & “skin
wound cleanser” are:

1. Todine complexed with phosphate ester
of alkylaryloxy polyethlene glycol.

2. Nonyl phenoxypoly (ethyleneoxy) etha-~
nol-iodine complex. .
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3. Para-chloro-meta-xylenol.

4. 1,5 percent Phenol or less—aqueous/
alcoholic.

5. Poloxamer—Iodine complex,

6. Povidone—Iodine complex.

7. Triclosan.

8. Undecoylium chloride—Iodine complex.

P. The active ingredients for which
the available data are insufficient to per-
mit final classification for use in a “skin
wound protectant” are:

1. Benzalkonium chloride.

2, Benzethonium chloride.

3. Hexylresorcinol.

4, Todine complexed with phosphate ester
of alkylaryloxy polyethylene glycol.

5. Methyl-benzethonium chloride.

6. Nonyl phenoxypoly (ethyleneoxy) eth-
anol iodine. -

7. Para-chloro-meta-xylenol.

8. 1.6 percent Phenol or less—aqueous/
alcoholic.

9. Poloxamer-iodine complex.

10. Povidone-iodine complex.

11, Triclosan. '

12, Undecoylium chloride-lodine complex.

G. The active ingredients for which
the available data are insufficient to per-
mit final classification for use in a “sur-
gical hand scrub” are:

1. Benzalkonium chloride.

2. Benzethonium chloride.

3. Hexylresorcinol.

4. Todine complexed with phosphate ester
of alkylaryloxy polyethylene glycol.

5. Methyl-benzethonium chloride.

6. Nonyl-phenoxypoly (ethyleneoxy)
ethanol-iodine.

7. Para-chloro-meta-xylenol.

8. 1.6 percent Phenol or less—aqueous/
alcoholie. -

9. Poloxamer-iodine complex.

10. Povidone-iodine complex.

11. Undecoylium-chloride lodine complex..

GENERAL COMMENT APPLICABLE TO ALL
INGREDIENTS IN CATEGORY III

The Panel has concluded that ade-
quate and controlled studies are not
available at this time to permit the final
classification of the active ingredients
listed above.

The recent hexachlorophene experi-
ence has made apparent to the scientific
community that toxic levels of antimicro-
bial chemicals applied to the skin can
be absorbed into the body. The greatest
lack of substantial data is in the follow-
ing areas: Retention and/or substantiv-
ity, absorption, blood level, organ distri-
bution, possible tissue depoting, metabo-
lism, and excretion. In many cases an-
alytic procedures for the determination
of active ingredients and/or metabp-
lites in tissues and secretions have been
developed only recently.

A major emphasis in the past has been
on the collection of data to support the
effectiveness of antimicrobial products
applied to the skin. These data have
often beenh reported as “percent reduc-
tion” of the microbial flora on the hands.
Such data reflect the reduction of the
normal skin microbial flora or of that
acquired by contact with the environ-
ment. More sophisticated procedures for
the analysis of microbial reduction data
which involve techniques for dealing with
initial high variation in microorganism
counts, and the correlation of reduction
in microbial flora with prophylaxis of in-
fection, are required. In addition to nu-
merical reduction, data must be accu-
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mulated on the.effect of antimicrobials
on the balance of the normal microbial
flora, including the diptheroids. These
aspects of effectiveness data are essen-
tial before risk~-benefit judgments can be
reasonably made.

The Panel has determined that Cate-
gory III ingredients may be permitted to
remain in use until 1 year after publica~
tion of the final monograph in the Fep-
ERAL REGISTER, if the manufacturer or
distributor of any such product conducts

. tests and studies to satisfy the questions
raised by the Panel.

The Panel recognizes the complexity of
this report and the difficulties that may
be encountered in interpreting the re-
quired studies necessary for an ingredient
included in Category III. The following
sections of this report should be collec-
tively considered before undertaking any
proposed studies: (1) The historical dis-
cussion of the product category in the
Panel’s comments concerning effective-
ness in the use of antimicrobial products,
(2) the guidelines for testing, (3) the
product category definition and subse-
quent discussion and (4) the specific
statement for the ingredient to be tested.

TRICLOCARBAN

1. The OTC Antimicrobial I Panel has
determined that the only permitted use
of triclocarban’ (TCC, 3, 4, 4’~trichloro-
carbanilide) at the present time should
be as an antimicrobial ingredient in bar
soap. The manufacturer gave assurances
to the Panel that this was the only use
for which the chemical is being sold at
- this time. However, the Panel also recog-
nizes that the manufacturer’s patent on
triclocarban expires within two years,
and expressed their concern about the
possible future proliferation of its use in
various OTC products, thereby increas-
ing the possible total body burden.

The Panel reviewed the available ef-
fectiveness and safety data on triclocar-
ban and concludes that adequate data
are not yet available to permit final clas-
sification of triclocarban for use in bar
soap. Other applications were not con-~
sidered. The available evidence does not
indicate that the use of triclocarban in
bar soaps presents any known hazard to
the general public. For example, the LD;,
of triclocarban infraperitoneally in rats
is reported to be in excess of 2,000 mg/kg
compared to 6.25 mg/kg for hexachloro~
phene. See OTC Volume 020139 (Ref. 1).
Based on blood level data, which is not
complete at this time, triclocarban does
not appear to be as toxic as hexachloro-
phene. Therefore, the Panel recommends
to the Commissioner that triclocarban
use in bar soaps be permitted at a con-
centration not to exceed 1.5 percent for a
period of 1 year following publication of
the final monograph in order to allow
interested parties time to conduct the
necessary research to correct the defi-
ciencies indicated below. ’

A primary area of concern is the data
defining the target organ for toxicity. At
high blood levels of friclocarban, (in ex-
cess of 200 ppm TCC/TCC metabolite),
the apparent target organ in rats is the
testicles. In the opinion of the Panel, the
data relating the blood level of triclocar-
ban to testicular damage are still not
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definitive. For example, one set of data
in OTC Volume 020189 (Ref. 1) estimated
that blood concentrations of 50 to 70 ppm
TCC/TCC metabolite caused pathologi-
cal changes in the festicles of test ani-
mals. More recent data from a feeding
study at 400 mg/Kg/day in OTC Volume
020165 (Ref. 1) suggests that 200 ppm
TCC/TCC metabolite in the blood was an
“effect level” and that a dose of 200 mg/
Kg/day giving a blood concentration of
100 ppm T'CC/TCC metabolite was a “no
effect” level. Still other data in the OTC
Volume 020139 (Ref. 1) suggested testicu-
lar lesions at oral doses lower than those
which resulted in the “no effect” blood
levels mentioned above (100 ppm). In
view of these conflicting data regarding
blood levels and ensuing testicular dam-
age, the Panel regards this as an area of
significant deficiency in the data. Ade-
quate data relating blood level to target
organ toxicity and “no-effect” levels will
be required.

Maibach (Ref. 2) has shown that
triclocarban may be absorbed through
human skin after topical application. In
this one study, 14 percent of the dose
applied in acetone solution was absorbed.
Elimination of triclocarban after topical
application was slower than after inges-
tion, suggesting possible accumulation in
the body. However, the adequacy of ana-
Iytical methods for the detection of tri-
clocarban and all its metabolites is still
questionable, and is made more difficult
by the very low levels which must be
detected in blood or tissue. Based on
some theoretical and some actual data,
calculations of potential blood levels in
man were made. It is the conclusion of
the Panel that, until definitive data are
accumiulated to show blood levels in man
from actual use, the concentration of
triclocarban in bar soaps should be lim-
ited to 1.5 perceni. The calculation
which led to this conclusion follows, but
it should be emphasized that the cause of

testicular lesions has not yet been deter-
mined to be triclocarban (parent com-
pound), TCC-metabolite or the combi-
nation, (TCC/TCC metabolite). Addi-
tionally, inadequafte data on rate of
elimination were a factor in setting this
1.5 percent limit. The following calcula-
tions make certain assumptions which
may prove to be inaccurate once ade-
quate data are obtained:

1. Assume that a bar soap contains
2 percent triclocarban and that an aver-
age bath uses 7.0 gm of soap. The total
available triclocarban, if instantaneous
absorption occurred would be 140 mg
triclocarban.

2. Assume. 2 percent of this 140 mg
triclocarban remains on the skin as a
substantive agent. This retention pre-
sents to the body a total of 2.8 mg of
friclocarban for absorption.

3. Assume that 14 percent of the avail-
able 2.8 mg were absorbed, as shown by
Maibach (Ref. 2). This would allow 0.392
mg of triclocarban to be absorbed from
a single bath.

4. Assume that an average size human
has 5,000 ml of blood, and that 0.392 mg
of triclocarban were instantaneously ab-
sorbed. The concentration of triclocar-
ban in the blood would be approximately
0.1 ppm. Considering that some part of
the population takes two baths per day,
and assuming that the total triclocarban
to which the individual was exposed ac-
cumulated during that day, the blood
level would be 0.2 ppm. Data from the
manufacturer indicate that triclocarban
as the parent compound disappears from
the blood. within minutes. The exact
mechanism(s) of absorption and elimi-

-nation is not yet clear.

b. If we take the most recent data
submission to the Panel indicating that
100 ppm total TCC (TCC/TCC metaho-
lite) in the blood is the “no-effect” level,
then a safety factor could he calculated
as follows:

100 ppm.
0.1 ppm

or
100 ppra

0.2 ppm

=1,000-fold safety factor (single bath)

== 500-fold safety factor (2 baths per day)

Since these safety factors have been
calculated from blood levels, they would
certainly be reasonable safety factors for
allowing the continued use of triclocar-
ban in bar soaps. However, it should be
stressed that several assumptions have
been made in deriving these calculations
and the Panel urges that definitive data
to clarify these assumptions be gener-
ated. For example, assumptlions were
made as to substantivity that 14 percent
of applied TCC is absorbed, that instan-
taneous absorption results in certain
biood levels, that accumulation does not
occur, that skin condition did not influ-
ence blood levels, and that metabolism
was an uncalculated factor.

The Panel strongly recommends that
adequate research include studies to de-
termine the substantivity of triclocar-
ban over a pericd of time and in various
areas of the body, the amount of tri-
clocarban deposited on the skin from a
single bath, and the blood levels attained
in individuals in various age groups and

with various skin conditions following
use of soap confaining triclocarban.
Unconfirmed data suggesting addition-
al toxic effects were submitted to the
Panel and it is felt that clarification of
these data is necessary. For example,
brain and splenic changes were noted by
two pathologists in one study reported
in OTC Volume 020139 (Ref. 1), while
other data indicated that no such tissue
changes occurred. The Panel helieves
that these conflicting data need further
clarification even though the initially re-
ported toxic effects could not be con-
firmed in further, similar experiments.
The suggestion of brain and splenic
changes is of such importance that it
cannot be ignored. It is conceded that
the animal strain used in the initial ex-
periment was unusual (Cox strain of
rats). Definitive research in at least two
animal species at exaggerated dose levels
is recommended in order to specifically
answer the questions about potential
brain or splenic changes. Where changes
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are seen, concomitant blood levels of tri-
clocarban should be investigated.

It is the opinion of the Panel that ade-
quate studies have been submitted (Ref.
1) to indicate thaft triclocarban has no
real potential for the induction of car-
cinogenesis, mutagenesis, or teratogene~
sis. However, the data submission in OTC
Volume 020165 (Ref. 1) suggested that
with triclocarban orally administered in
rats, there was a decrease in implanta-
tion sites and a decrease in the number
of offspring at high dose levels of tri-
‘clocarban (1,000 ppm) in the diet. In
fact, the results of these studies in OTC
. Volumes 020165 and 020189 (Ref. 1) orig-
inally directed attention to testicular ef-
-fect. The Panel recommends that ade-
quate researchh be conducted fo define
more clearly the implications of the datda.

A major route of elimination of fri-
clocarban from the body is reported to be
via conjugation to the glucuronide in the
liver. This mechanism is deficlent in
young animals and human infants. The
Panel felt that inadequate data concern-
ing elimination and toxicity in young
animals were submitted, and recom-

mends that adequate research in young:

animals with blocked formation or un-
available glucuronide systems be con-
ducted in order to define the toxicity po-
tential for human infants who may bhe
bathed in a soap containing triclocarban.

Since the liver is considered the major
organ for conjugation, the effect of in-
adequate or impaired liver function on
elimination and toxicity should also be
determined.

Therefore, the Panel recommends that
unless such studies as described above
are conducted within 1 year following
publication of the final monograph in the
FepERAL REGISTER, this ingredient should
be restricted from use in infants. The
label for the preparation containing the
ingredient would state: “Not to be used
on infants under 6 months of age.” The
literature sources documenting the im-
pairment of glucuronide capacity in in-
fants are listed separately under, “Glu-
curonide Capacity in Infants” (Refs. 1
through 7).

The Panel recognizes the triclocarban
will decompose at elevated temperatures
in aqueous solution to yield chloroani-
lines. There are reported incidences of
methemoglobinemia resulting from high
temperature decomposition by triclocar-
ban by Johnson et al. (Ref. 3). There-
fore, soaps or soap products containing
triclocarban should not be heated and
subseqguently used in or on the human
body. Additionally, since chloroanilines
do have a potential for inducing met-
hemoglobinemia at higher blood levels,
the chloroaniline content in bar soaps
containing triclocarban should be moni-
tored to limit it to less than 100 ppm.
(See the data in OTC Volume 020127,
page 15, line 22 (Ref. 1). The Panel felt
that adequate data were presented to
indicate that 100 ppm chloroaniline, or
less, in bar soaps would present no
hazard to humans even after multiple
baths with such soaps.

In addition to the data submissions
already referenced, additional refer-
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ences were reviewed to obtain specific
background data. Most of these refer-
ences deal with effectiveness (Refs. 4
through 11), but a few refer to specific
problems such as photodermatitis and
confact dermatitis (Refs. 8, 9, 10 and 12,
13, 14). The Panel concluded from these
references and data submissions that
photosensitization and contact derma-
titis from triclocarban were of such
rarity that they present no major prob-
lem to the general user of a soap con-
taining triclocarban.

The question of the percent of active
ingredient required to produce a micro-
bial reduction on the skin which can be
correlated with significant odor reduc-
tion unfortunately cannot be answered
with certainty. Independent studies to
show effectiveness, as measured by
standard handwashing studies, OTC
Volumes 020031, 020044 to 020046 (Ref.
1 and 5), have produced a variety of
reduction values depending on active in-
gredient(s), their concentration, number
of subjects, initial variation in the hand
count of the subjects, and the method of
analysis. Marketed soaps containing 1.5
prercent triclocarban have been tested for
effectiveness as measured by handwash-
ing tests and have produced values rang-
ing from 80 to 90 percent reduction (Ref.
15). The deficiencies inherent in the con-
sideration of reduction in such simplistic
terms should be recognized. Data com-
piled from several studies, unfortunately
frequently conducted with an inadequate
number of subjects, suggested a reduc~
tion of approximately 80 percent with a
1 percent soap. No significant difference
was shown with a 1.5 percent soap.

Claims have been made for greater
odor reduction with the 1.5 percent soap
formulation based on odor evaluation
tests. However, such tests are highly sub-
jective and reliable only when rigidly
controlled and analyzed with an appro-
priate statistical model. Tests to evaluate
odor should be correlated with tests of
microbial reduction in the same study
with an adequate number of subjects.

Handwashing studies must be per-
formed with an increased number of sub-
jects (see suggestions for Cade and Quinn
Handwashing Studies in the Specific
Protocols) selected from individuals with
a specified high initial count on the
hands. The studies must have appro-
priate analysis with statistical proce-
dures designed to account for high initial
variation, such as analyses of variance
and covariance and hypothesis testing
including power calculations of the re-
duction found with use of the test prod-
uct against an expected or established
reduction.

On the basis of risk/benefit consider-
ations the Panel concludes that the only
permitted use of triclocarban should be
as an antimicrobial ingredient in bar
soap at a concentration not to exceed
1.5 percent and only for a period of 1
year following publication of the final
monograph in the I"EpDERAL REGISTER.
During this period, testing where appli-
cable, as outlined in the “Guidelines for
Safety and Efficacy Testing of OTC
Topical Antimicrobials” should be per-
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formed. Data fo be developed must in-
clude absorption and blood level studies
in humans; identification of target
organ(s) in chronic studies to resolve
questions of potential testicular, brain
or splenic changes with concomitant
blood levels where changes occur; repro-
duction studies; studies to determine the
effect of glucuronide deficlency in in-
fants; and demonstration of substan-
tivity over time in various body areas in-
cluding the amount of friclocarban de-
posited on the skin from a single bath.
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CLOFLUCARBAN

2. The OTC Antimicrobial I Panel has
reviewed the safety and toxicity data
submitted and has concluded that ade-
quate safety and effectiveness data are
not yet available to permit final classifi-
cation of cloflucarban (TFC, CF, 3-tri-
fluoromethyl, 4, 4’ dichlorocarbanilide)
for use in bar soaps. Other applications
were not considered.

The Panel concluded that enough data
were submitted to convince them that
there is no known hazard to the public
from the continued use of cloflucarban
in bar soaps at the maximum concen-
tration and for the interim period speci-
fied below. The basis for this was the oral
LDs of cloflucarban in rats as compared
with hexachlorophene. The oral LD;, for
cloflucarban is reported to be in excess of
5 gm/kg body weight while the LD: for
hexachlorophene is only 0.12 gm/kg as
reported in OTC Volume 020133 (Ref. 1).
Also, based on blood level data for cloflu-
carban (which is not complete at this
time), the Panel does not consider clo-
flucarban as toxic as hexachlorophene.
Therefore, the Panel recommends that
cloflucarban (or a combination of cloflu-~
carban with triclocarban) when used in
bar soaps, not exceed a total concentra-
tion of 1.5 percent and that this recom-
mendation be permitted to extend for a
period of 1 year following publication of
the final monograph in the FEpERAL REG~
ISTER in order to allow interested parties
time to conduct the necessary research
to correct the deficiencies listed below.

At the beginning of the work of the
Panel there was a paucity of information
submitted on the safety and effectiveness
of cloflucarban. Since that time, addi-
tional data have been submitted to the
Panel for consideration. However, the
Panel still finds several areas of defici-
encies in the data base. One of these is
the lack of blood level data following
topical application. In fact, no data were
submitted showing the following:

a. Substantivity of cloflucarban to the skin
following one and several baths using a clo-
fiucarban-containing bar soap.

b. Degree of absorption of cleofiucarban fol-
lowing deposition on the various types of skin
(young, mature, aged, diseased).

c. Peak Dlood levels following multiple
baths.

d. Metabolic rate and fate of cloflucarban

in the body.
e. 'Tissue storage of clofiucarban.

PROPOSED RULES

It is the Panel’s opinion that final
classification of clofiucarban for use in
bar soaps cannot be made until such data
are provided. :

From a purely toxicological viewpoint,
the Panel believes that inadequate data
were submitted showing a dose/effect re-
lationship. Conflicting data were sub-
mitted that were at such variance that
inter-laboratory differences could not
possibly account for the discrepancies.
For example, data in OTC Volume 020133
(Ref. 1) showed that clofiucarban caused
testicular effects in rats after 4, 8, 11 and
13 weeks of study at the lowest oral feed-
ing level, 256 mg/kg, and liver changes at
1,000 mg/kg. This study showed that a
“no-effect” oral feeding level was some-
where below 25 mg/kg (OTC Volume
020133, Tab 16) . In contrast to this study,
another study in Volume 020166, Tab 1
(Ref. 1) indicated that the ‘“no-effect”
oral level was 100 mg/kg with no testicu-
lar or other pathologic finding.

The Panel therefore was presented two
controlled studies with widely varying
results. It is the recommendation of the
Panel that these discrepancies be re-
solved through adequately controlled re~
search which will show the “effect” and
“no-effect” level in the same study. Just
as important is a determination of the
“effect” and ‘“no-effect” blood level of
cloflucarban. As a word of caution, it
should be pointed out that the Panel was
presented suggestions in OTC Volume
020133 (Ref. 1) that an adequate analyti-
cal procedure for cloflucarban in biologic
fluids was not available.

In view of these conflicting data and in
the absence of definitive data on absorp-
tion through human skin, the Panel rec-.
ommends to the Commissioner that a
limit of 1.5 percent cloflucarban, or a
combination of cloflucarban and triclo-
carban) be set until such time as ade-
quate data relating blood levels and toxic
effects are made available.

Data submissions, in OTC Volume
020133, Tab 11, 12, 13 (Ref. 1), to the
Panel are adequate at this time to assure
the Panel that cloflucarban has no sig-
nificant potential for the induction of
carcinogenesis, teratogenesis or muta-
genesis. The. Panel therefore does not
consider these to be problem areas.

The Panel was concerned about the
potential for cloflucarban to cause con-
tact sensitization and, to a lesser degree,
photosensitization. More to the point,
perhaps, was the lack of adequate re-
search addressing this potential. The
papers drawing attention to contact
sensitization and to photosensitization
are those by Epstein et al. (Ref, 2), Sol~
omon and Bluefarb (Ref. 3) and Masuda
et al. (Ref. 4). These authors indicated
that the potential for contact or photo-
sensitization from cloflucarban was
greater than that from triclocarban, but
far less than that from certain other
antimicrobial agents.

In the absence of adeqguate data, it can
only be assumed that cloflucarban may
have the same route and mode of elim-
ination from the body as friclocarban
since they are similar molecules.

A major route of elimination of tri-
clocarban from the body is reported to
be via conjugation to the glucuronide in
the liver. This mechanism may be defi-
cient in young animals and human in-
fants., The Panel felt that inadequate
data concerning elimination and toxicity
in young animals were submitted. The
Panel recommends that adequate re-
search in young animals with blocked
formation or unavailable glucuronide
systems can be conducted in order to de-
fine the toxicity potential for human
infants.

Since the liver is considered the major
organ for conjugation, the effect of in-
adequate or impaired liver function on
elimination and toxicity should also be
determined.

Therefore, the Panel recommends that
unless such studies as described above are
conducted within 1 year following the
publication of the final monograph in
the FepeErar. REcisTErR this ingredient
should be restricted from use in infants.
The label for the preparation containing
the ingredient would state: “Not to be
used on infants under 6 months of age.”
The literature sources documenting the
impairment of glucuronide capacity in
infants is listed separately under the sec~
tion on triclocarban.

The deficiencies for cloflucarban re-
lated to effectiveness are similar to those
for triclocarban and have been discussed
in other sections under the Comment
concerning Efficacy of Antimicrobial
Soap and in the statement of the Panel
on triclocarban.

In summary, the Panel has concluded
that cloflucarban or a combination of
cloflucarban with ftriclocarban can be
used in bar soap at a total concentra-
tion not to exceed 1.5 percent and only

_for a period of 1 year following publica-

tion of the final monograph in the FEp-
ERAL REGISTER, The deficiencies discussed
for triclocarban, and data required to
allow placement of that ingredient in
Category I, are similar for cloflucarban.
If used in combination with triclocarban
toxicity studies will be required to dem-
onstrate that there is no increased toxic-
ity with the combination. The toxicity
studies outlined in the Guidelines will be
required and should include determina-
tlon of the oral toxicity including target
organ determination with blood levels
and “effect” and “no effect” dose in the
same study.

The studies for cloflucarban alone are
enumerated in the statement on the com-
bination of triclocarban and cloflu-~
carban.
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THE COMBINATION OF TRICLOCARBAN AND
CLOFLUCARBAN IN BAR SOAP

The Panel is placing the combination
of triclocarban and cloflucarban in Cate-
gbry III. These two chemicals are quite
similar in their use, mode and spectrum
of antimicrobial action, and, in all like-
lihood, toxicity. However, it is the view
of the Panel that additional data are
needed on the individual ingredients. No
data were submitted on the toxicity of
the combination of ingredients, although
it is the understanding of the Panel that
such studies are currently being con-
ducted. The studies outlined under the
discussion of triclocarban and cloflucar-
ban required to characterize the toxicity
of the individual chemicals also apply
to the combination and should include
determination of substantivity, absorp-
tion, distribution, blood levels, excretion
and effect/no effect dose with the estab-
lishment of toxic effects, especially on the
target organ determined in the same
study.

Since the excretion of both chemicals
from the body is thought to be by
the glucuronide pathway, the recom-
mendations for studies and labeling on
this aspect should apply also to the com-~
bination.

Until adequate studies are submitted
to make a final determination,
Panel recommends a limitation of the
total combination of triclocarban and
cloflucarban to 1.5 percent for a period
not to exceed 1 year after publication of
the final monograph in the FEDERAL
REGISTER.

- TRICLOSAN

3. After reviewing the extensive safety
and effectiveness data, the Panel has
concluded that adequate data are not yet
available to permit the final classification
of triclosan for use in topically applied
antimicrobial products. From the-data
submitted, the Panel concluded that
there was no known hazard to the gen-~
eral public from the use of triclosan in
concentrations not greater than 1 per-
cent in marketed products. Based on
blood level data (discussed below) tri-
closan appears to the Panel to be safe
for use in such formulations. The Panel
therefore recommends that triclosan be
permitted for use in topically applied an-
timicrobial products sold fo the general
public for a period of 1 year following
publication of the final monograph in
the FEDERAL REGISTER in order to allow
interested parties time to conduct the
necessary research to supply data in the
areas indicated as deficient in the fol-
lewing summazry:

It has been shown in animal experi-
ments (OTC Vol. 020037, Ref. 11) that
triclosan can be absorbed through in-
tact skin. This has been verified by Mai-
bach (Ref. 1) and also reported in OTC
Volume 020154 (Ref. 11) which details
human blood levels following the use
01f< a. triclosan-containing soap on intact
skin.
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The primary target organ for toxicity
from triclosan is the liver. There is still
a question as to whether the damage to
the liver is due to the intact molecule, a
metabolite, or a combination of the two
(triclosan and/or triclosan metabolite).

A subchronic (90 day) oral study in
dogs revealed liver damage at blood lev-
els of 67.4 ppm total triclosan (free tri-
closan plus metabolite) resuiting from
an oral dose of 25-mg/kg/day. A no-effect
oral dose of 12.5 mg/kg/day, in the same
study, resulted in a total blood level of
36.1 ppm (OTC Vol. 020167, Ref. 11).
Similar studies, using the same oral dos-
ing regimen, in which blood levels were
not determined, showed liver toxicity in
dogs (OTC Volumes 020154 and 020034,
Ref. 11). The dose-related histopatho-
logical damage in the dogs was described
as periportal to midzonal hepatocytic de-
generation which led to focal necrotic
hepatitis. This change appears to be re-
versible when exposure to triclosan is
terminated (OTC Vol. 020167, Ref. 11),
In other studies, when triclosan was ad-
ministered in the diet to dogs or rats
for 90 days, at doses equivalent to those
used in previously discussed studies, no
liver damage resulted (OTC Volumes
020166 and 020167, Ref. 11).

Insufficient data was submitted con-
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cerning the toxicity from longer term
exposure to triclosan by any route of
administration.

Taking into consideration animal toxi-
city and human absorption and blood
levels, safety factors were calculated. It
was found in subchronic 90-day dog stud-
ies that the highest no-effect dose ad-
ministered was 12.5 mg/kg. The absolute
dose given fthe dog was 75 mg (12.5 mg/
kgx 6 kg dog). Extrapolated to man by
surface area, using the technigue of
Paget and Barnes (Ref. 12), the no-effect
level might be expected to be 232.5 mg
in the human. The value was calculated
by multiplying the absolute dose in dogs
showing no effect by the conversion fac-
tor for surface area (75 mgx3.1).

If we assume that a bar soap con-
tains 1 percent triclosan as the active
ingredient and that an average bath
consumes 7.0 grams of soap, then the
total available triclosan would be 70 mg.
If we assume that 1 percent of the 70 mg
of the available triclosan remains on the
skin as a substantive agent, then a total
of 0.7 mg of triclosan would be available
for absorption. If we assume that 8.9 per-
cent of the 0.7 mg of triclosan is absorbed
(Ref. 1), then 0.062 mg would be in the
blood. Thus, the following safety factor,
using surface area can be calculated:

232.5 mg (expected no-effect dose level in man)

0.062 mg (expected exposure dose in man from 1 bath)

—3,554-fold safety factor

Another way to calculate o safety fac-
tor is to assume that an average size
human has 5,000 ml of blood, and if we
assume that the 0.062 mg of triclosan
is instantaneously absorbed from the
skin, the concentration of triclosan
(free) in the blood would be approxi-
mately 12 parts per billion (ppb). If it
is assumed that some segment of the
population takes two baths per day, and
that the total triclosan is absorbed and
accumulates, the blood level would be
24 ppb. Data from the OTC submissions

suggest that rapid conversion of free
triclosan to the glucuronide occurs, and
that within a few minutes, most of the
absorbed triclosan exists only as the
metabolite. (OTC Volume 020154).

If we take the lowest “no-effect” blood
level data (36,100 ppb triclosan/triclosan
metabolite) in dogs (OTC Volumes
020182-020185 and 020186, Ref. 11) and
recognizing that the data was reported
from a 90 day study (Ref. 15), the fol-
lowing safety factor could be calculated:

36,100 ppb

12 ppb (blood level of triclosan from a single bath)

or
36,100 ppb

= 3,000-fold safety factor

24 ppb (blood level of triclosan from 2 haths)

==1,500-fold safety factor

Based on the highest “effect” blood level (67,400 ppb triclosan/tri -
lite) , the following calculation could be made. P san/triclosan metabo

' 67,400 ppb

or .
67,400 ppb
24 ppb (2 baths)

15 Dpb (single bath) == 5,600-fold safety factor

= 2,800-fold safety factor

The above calculations are, as mentioned, based on theoretical assumptions.
Preliminary data from humans (Ref. 15) revealing a blood level of 44 ppb of
triclosan/triclosan metabolite allow the following calculations to be made:

67,400 ppb (blood level at effect dose in dogs) .

44 ppb

36,100 ppb (blood level at no effect dose in dogs)

=1,531-fold safety factor

44 ppb

= 821-fold safety factor

These calculations would indicate a sub-
stantial safety factor, but it should be
pointed out that studies to date, relating
blood levels to toxic effects, are short-
term’ studies. Humans may be exposed
to bar soap daily over their entire life
span. Also, several assumptions were
made because of unresolved data:

namely, the degree of substantivity, and
rate and amount of absorption. These as»
sumptions must be tested to provide
clarification. This research should in-
clude humans in various age groups and
with varying skin conditions.

No evidence of potential mutagenesis,
carcinogenesis, teratology or reproductive
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effects were found in studies with various
rodent species (OTC Volumes 020033,
020034, 020035, and 020154, Ref. 11),

Data indicate that the chemical can-
not be considered a primary sensitizing
or photosensitizing agent in animals
(Volume 020104, Ref. 11) or in humans
{OTC Volume 020033, Ref. 11), An in-
cident of hyperpigmentation and irrita-
tion from the use of triclosan-contain-
ing soap has been reported (OTC Volume
020086, Ref. 11). Studies have not elimi-
nated possible cross-reactivity following
previous sensitization with hexachloro-
phene, salicylanilides or carbanilides
and further cross-sensitization studies
should be performed.

A major route of elimination of tri-
closan from the body is reported to be
via conjugation to the glucuronide in the
liver. This mechanism may be deficient in
young animals and human infants. The
Panel felt that inadequate data concern-
ing elimination and toxicity in young
animals were submitted. The Panel rec-
ommends that adequate research in
young animals with blocks formation or
unavailable glucuronide systems be con~
ducted in order to define the toxicity
potential for human infants. Since the
liver 1s considered the major organ for
conjugation, the effect of inadequate or
impaired liver function on elimination
and toxicity should also be determined.

Therefore, the Panel recommends that
unless such studies as described above are
conducted within 1 year following the
publication of the final monograph in the
FepERAL REGISTER this ingredient should
be restricted from use in infants. The
label for the preparation containing the
ingredient would state: “Not to be used
on infants under 6 months of age.” The
literature sources documenting the im-
pairment of glucuronide capacity in in-
fants is listed separately under the sec-
tion on triclocarban.

Data submissions (OTC Volumes
020033-020040, 020077, 020079, 020142,
020153, 020166, 020170, 020183, 020185,
Ref. 11) and a series of reports with re-
gard to the purported antimicrobial
activity of friclosan have been studied,
examined, and reviewed. These reports
suggest that numerous  gram positive
bacteria are susceptible to its action at

levels comparable to other substituted

phenols, such as hexachlorophene, How-
ever, some gram positive skin residents
appeared somewhat less susceptible than
others. The lack of susceptibility of the
gram positive streptococei is a potential
hazard (see discussion of glomerular
nephritis in comments for antimicrobial
bar soaps). In attempts to define the
spectrum of triclosan, some of the gram
negative baecterial strains listed in the
reports were revealed to be susceptible to
triclosan. Those gram negative bacteria
showing in vitro susceptibility to triclosan
included strains of the various coliforms,
Proteus and Salmonella. One type of
gram negative organism of increasing im-
portance In the hospital environment
‘which was found to be quite resistant was
Pseudomonas aeruginosa. Other micro-
organisms showing low levels of suscep-
tibility included various fungi and
, Viruses, such as the polio virus. Influenza,
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adeno- and vaccinia viruses are inhibited
at a lower concentration. The reports

suggest that reduction of the number

of microorganisms in the skin microfiora
with the use of triclosan in soaps is simi-
lar to that with other bisphenols.

Some reports suggest the Pseudomonas
can be selectively established at high
levels on the skin with the topical use of
bisphenols (Ref. 2, 3 and 4). In addition,
triclosan can be utilized for the selective
isolation of Pseudomonas from materials
containing both gram positive and gram
negative organisms. These materials in-
clude foods and microflora samples from
the skin (Ref. 3 and 5). This isolation is
facilitated with the use of a patented
Pseudomonas isolation agar containing
triclosan (Ref. 13). :

Triclosan differs form other bacte-
riostats active primarily against gram
positive bacteria, in that it does have in
vitro and probable in vivo (Ref. 6) activ-
ity against some gram negative bacteria,
but unfortunately not against Pseu-
domonas. With the widespread use of
antibiotics and disinfectants seleectively
active, primarily against gram positive
bacteria in the hospital environment,
gram negative, nosocomial infections are
increasingly - life-threatening (Ref. 7)
especially Pseudomonas. With the en-
vironmental pressures being pushed in
one direction (one-way selective pres-
sure) toward the selection of gram nega-~
tive organisms, i.e., Pseudomonas, in the
hospital environment, unexpected res-
ervoirs and mechanisms of transmission
are being reported (Ref. 8 and 9. It is
essential to eliminate sources of gram
negatives in particular areas of the hos-
pital, for instance, burn units, intensive
care units in which immunosuppressive
drugs are administered and in neonatal
nurseries. One study by Bodey and
Rosenbaum (Ref. 10) describes the use of
a triclosan-containing soap in hospital-
ized and immunosuppressed patients.
This study reports the results of the
bathing of leukemic patients in a pro-
tected environment (Life Island) with a
bar soap containing 1 percent tribrom-
salan and 1 percent triclosan. The au-
thors report reduction in total counts on
various body sites, especially staphylo~
coccal species. It is the Panel’s view that
the results of this in vivo study cannot be
projected as applicable in a normal en~
vironment. The environmental problem
with triclosan proposed by the Panel is
foreseen as a problem in personnel trans-
mission with Pseudomonas carriage on

‘the hands as a result of selective pres-

sures and with the widespread con-
tinuous use of triclosan-containing prod-
ucts in the hospital environment. Fur-
thermore, the patients in this study,
which had no controls, were all im-
munosuppressed and receiving concomi-
tant antibiotic therapy, both oral and
topical.

In addition the skin sampling and cul-
ture techniques were not optimal for the
isolation of Pseudomonas from the skin.
The serious possibility of carryover of in-
hibitory antibiotic residue from the topi-
cal therapy would invalidate the cultural
results. This 18 a well-conceived study

with application for these particular
patients. However, there is certainly a
risk involved with the knowledge that the
soap being applied has no activity against
Pseudomonas and undemonstrated
claimed in vivo activity against other
potential pathogens. In a subsequent
publication (Ref. 2), these same authors
describe ‘another sutdy of this type and
conclude that although 76 percent of
aerobic bacteria were eliminated by
cleansing with a soap containing a com-
bination of triclosan, and tribromsalan,
strains of potential .pathogens such as
Enterobacter species, a Klebsiella species,
Proteus species and P. aeruginose per-
sisted. Thirty-three percent of the
patients had persistent pathogenic bac-
teria and 40 percent had persistent fungi.
Despite intensive systemic and topical
antibiotic therapy and washing with an
antimicrobial soap as a protective meas-
ure, the organisms persisting are those
most likely to cause fatal infections in
these seriously ill patients.

In the judgment of the Panel, clinical
effectiveness in the prophylaxis and
treatment of superficial pyogenic infec-
tions of the skin has not been estab-
lished. Deodorant effectiveness has heen
demonstrated in the reports reviewed, but
safer, alternative agents for the reduc-
tion of body odor exist.

‘The Panel has reviewed the use of iso-
lation medium confaining triclosan for
the selective isolation of Pseudomonas
from the skin. This fact per se would
not indicate a problem with the environ-
ment nor is this the basis of the Panel’s
conclusions about triclosan in the hospi-
tal environment. Current thought among
scientists investigating skin microflora
raises the possibility that this chemical
applied to the skin, considering the skin
as a possible culture meditiim superior in
many instances fo those devised by mi-
crobiologists, would also act selectively
to promote the shift of the skin flora es-
pecially in environments where Pseudo-
monas is ubiquitous and life-threatening
to many patients.

The further widespread use of a prod-
uct containing an antimicrobial agent
with some gram negative activity, but
with little activity against Pseudomonas,
might easily shift the microbial flora of
the skin, especially on the hands after
repeated daily use, to allow carriage of
high numbers of potential pathogens on
the hands of hopsital personnel (Ref. 9
and 14).

Because of this potential for influenc-
ing the gram negative population and/or
the addition of another potential selec-
tive agent for Pseudomonds, the Panel
recommends that triclosan-containing
products not be used in the hospital or
other closed environments such as nurs-
ing homes, where individuals are present
who may be highly susceptible to infec-
tion with microorganisms from the en-
vironment not normally pathogenic (op-
portunistic pathogens).

This restriction on the use of triclosan
also applies to any combination products
containing friclosan. Triclosan should be
used only in products where there is no
exposure to persons with debilitating dis-
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eases, physical debilitation, persons who
are immunologically compromised or
where the closed environment in the hos-
pital or other institution would possibly
allow the shift of environmental pres-
sures toward Pseudomonas.

Many animal toxicity studies for this
ingredient have-been submitted and dis-
cussed above. Further work is necessary
to determine whether the triclosan mole-
cule, the metabolite or a combination
produce the toxic effect. More data on
human blood levels following topical ap-
plication are needed. A variety of skin
areas, types and conditions should be
studied. Possible mounting of blood levels
with the use of multipie products should
also be investigated.

It was the view of the Panel that in
vitro data indicate activity against some
gram negative microorganisms but that
further verification of the spectrum is
required as well as in vivo demonstration
of activity against Proteus, Salmonella,
and Pseudomonas aeruginosa.

Studies relating the use of triclosan in
the hospital or closed environment to the
incidence of gram negative, and partic-
ularly Pseudomonas, infections may be
difficult to perform since the infection
rate depends on many factors. Neces-
sarily, some approach to a solution must
be made since the theoretical reasoning
of an effect follows general ecological
principles. Further in vitro and in vivo
susceptibility work will establish the
actual spectrum of this chemical on the
skin since the Panel was presented with
conflicting reports.
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IODOPHORS

4, The OTC Antimicrobial I Panel
recognizes the existence of at least three
categories of iodophors: (1) Solubilized
inorganic elemental iodine, such as tinc-
ture of iodine, USP, or the aqueous
iodine-iodide solubilized product; (2)
iodine complexed or combined with vari-
ous surfactant compounds such as po-
loxamer-iodine complex; and (3) iodine
complexed with various non-surfactant
compounds such as PVP-iodine complex
(polyvinyl pyrrolidone-iodine). The an-
timicrobial activity of all of these agents
is dependent upon the release of elemen-
tal iodine. Iodine is recognized to be a
broad spectrum antimicrobial with ac-
tivity against fungi, viruses, and both
gram positive and gram negative bac-
teria.

a. Solubilized inorganic elemental io-
dine. Todine has a long history of use as
a broad spectrum antimicrobial agent.
There is an extensive literature docu-
menting the effectiveness of aqueous and
alcoholic solutions of elemental iodine
as an antimicrobial. In fact, the United
States Pharmacopeia has listed iodine
preparations since 1840. In the judgment
of the panel, elemental iodine hydro-
alcoholic solution is safe and effective
when properly used on unbroken skin as
a patient pre-operative skin preparation
but its irritating properties and delay in
wound healing make it unsafe for other
uses. (See discussions in Categories I
and II of tincture of iodine.) The data
supporting these positions may be found
in reference books such as those by
Lawrence and Block (Ref. 1) or Hugo
(Ref. 2) and Sykes (Ref. 3) as well as
the numerous articles contained in OTC
Volume 020181 which is an exfensive
bibliography of references about iodine
(Ref. 4).

A variety of values has been proposed
for the minimum concentration at which
iodine is lethal to cells. It has been stated
by Sykes (Ref. 3) that all microorga-
nisms are killed by the same concentra-
tion. However, the organic load (in a
wound, with serum, or on the skin) and
pH (acidity) may dramatically change
the concentration required to achieve the
desired killing effect on the skin. It is
difficult to set a level of free iodine which
is effective against all types of microbial
flora: Viruses, fungi, spores, and vegeta-~
tive bacteria. The variables present in
any situation where iodines are used as
bactericidal agents on the skin must be
tested in in vivo human studies because
it is necessary that they be controlled
in experiments testing effectiveness
against high microbial populations. The
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results of these studies should be used
to determine use dilution and label direc-
tions. It is probable thiat no single value
in ppm of iodine can be established as
universally effective. Elemental iodine is
discussed in this statement since the
effectiveness of all iodophors is depend-
ent on the release of free iodine'as the
active agent and the complexing mole-
cule acts only as a carrier.

b. Iodine complexed with various sur-
factant compounds. The Panel recog-
nizes that elemental iodine complexed
with a surfactant type “carrier” molecule
reduces the amount of immediate “free”
jodine, since most of the formulated
iodine is bound in the complex. The
Panel was not presented adequate data
to determine if the complex is really a
micellular solubilization of iodine at the
molecular level or whether loose chemi-
cal bonding exists producing what could
be termed a “sociable moiety”. Indeed,
the complexation of iodine with the
carrier molecule is responsible for the
changes in characteristics observed in
staining, burning or irritation of the skin.
The amount of “free” elemental iodine
in solution is a function of the equilibri-
um constant of each complexing formu-
lation. If all of the “free” elemental
indine is removed from solution (as in
the case of application to a wound where
potentially all iodine present is bound by
total organic load), then a finite period
of time would be required before a new
equilibrium would be established. Once
the iodine is released from the complex,
it acts as elemental iodine, a broad spec-
trum antimicrobial agent. After release
of iodine, the carrier molecule remains
at the site as any other similar surfac-
tant molecule.

The Panel has concluded from the.
data submissions that iodine complexed
with a surfactant is a way of presenting
iodine as an antimicrobial agent to a
wound site or the skin. The purpose of
presenting iodine in such a form is to
reduce the staining and toxic (locally)
properties inherent in the iodine mole-
cule. Since most of the formulated iodine
is tied up in the complex, the amount of
“free” iodine available at any given
instant is relatively small. Therefore,
theoretically, the degree of irritation
should be lessened. Indeed, the data sub-
mitted does substantiate a reduced de-
gree of iodine burn from the complex.
In many cases, the area covered by the
iodophor may be covered with adhesive
tape or bandaged because the amount
of “free” elemental iodine is not enough
to cause tissue burns. This is a signifi-
cant advantage for these iodine prepa-
rations over older iodine formulations,
such as tincture of iodine. The concern
of the Panel has been that this advan-
tage of complexed iodine may also be
its most serious disadvantage. The ad-
vantage of the iodophor is that the
area can be treated and bandaged with-
out irritation, while the serious disad-
vantage may be that actually there is
less free iodine as an active antimicro-
bial. The Panel was presented no sig-
nificant data about the “release” or
disassociation of icdine from the com-
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plex. Additionally, the Panel was con-
cerned about the lack of  stability data
on iodophor formulations.

The Panel is aware of the proposed
mechanism which has been described
in U.S. Pat. 3,028,299 (Ref, 11) and by
Schmidt and Winicov (Ref. 5) theoriz-
ing the establishment of an equilibrium
between free iodine and complexed io-
dine. The labeling for a given product
states the amount of available or titrat-
able iodine in the formulation. However,
only & fraction is in the “free” elemental
icdine form at the time of use. The con-
cern of the Panel was the lack of data
in the cases of actual use of the product
which identifies the fraction that is
“free”. For example, once the “free”
elemental iodine is bound to an organic
load (n a wound, with serum, or on
the skin), how rapidly is new elemental
plex take place at the same rate in the
plex? Does pH influence rate of release?
(See OTC Volume 020077, Tab 118, Ref.
4). Only preliminary data were pre-
sented in the form of rapidity of titration
with thiosulfate or rapidity of parti-
tioning between two immiscible solvents.
The Panel considers this form of data
inadequate since it does not reflect ac-
tual conditions of use. For example, will
the dissociation of iodine from the com-
plex take place at the same time in the
presence of iodine bound to an organic
load? No such data were submitted to
the Panel and before final classifica-
tion of these iodophors for most appli-
cations can be made, such data are
necessary.

Another area of concern for the Panel
was the lack of stability data submitted
for the several iodophor preparations. It
is recognized that elemental iodine is
a rather powerful oxidizing agent, as
are all the halogens. It was suggested
that some iodophors are not stable over
a two year shelf life period (Ref. 12). The
Panel recommends that the Food and
Drug Administration ascertain the sta-
bility of iodophor products.

The Panel has concluded that inade-
quate safety data were presented for all
applications to - permit final classifica~-
tion of these surfactant iodophors at this
time. Some data submitted to the Panel
in OTC Volume 020119 (Ref. 4) suggest
that with certain of the surfactant
idophors the volatile characteristics of
jodine are not changed. In an occluded
environment such formulations may
corrode the tissue resulting in tissue
burns. It was also suggested in this
same volume, that all surface active
agents cause hemolysis and tissue irrita~
tion and for this reason all surfactant-
containing iodophors should.be removed
from soft tissue or surgical wounds prior
to their closure. The Panel noted only a
very small number of clinical studies with
the surfactant iodophors which could
shed light on these problems. The Panel
recommends that surfactant iodophors
be studied to define retardation of wound
healing and irritation before they are
labeled as Skin Wound Cleansers. For all
other uses the {following controlled
studies using both research laboratories
and clinics should be conducted: Blood
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levels of iodine (and lodide) and/or the
carrier or complexing molecule following
various types of usage of the product;
systemic toxicity after absorption of the
carrier molecule (animals only) ; the tar-
get organ for toxicity from the carrier
molecule as well as metabolic fate of the
carrier molecule (animals only).

One of the primary concerns of the

Panel was the influence of surfactant

iodophors on rate of wound healing. Con-
flicting data were presented to the Panel
in the area of effect on wound healing.
For example, severa] citations were sub-
mitted indicating little or no effect from
the iodophor on rate of wound healing
(See OTC Volume 020071, Tab 49, Tab
90). In contrast to these, data were pre-
sented suggesting that certain nonsur-
factant iodophors (PVP-iodine type)
delay the rate of wound healing see Cus-
ter et al. (Ref. 6) and Edlich et al. (Ref.
7). In attempting to resolve this question,
the Panel noted a paucity of controlled
research that would define whether any
delay in wound healing is due to iodine,
carrier molecule or the combination. It is
therefore, recommended that definitive
research be conducted on each surfactant
iodophor used in or on wounds and the
results of such research be reported to
the Food and Drug Administration for
final evaluation.

Another primary area of concern of
the Panel was the paucity of elinical
evaluation data dealing with the claimed
effectiveness of most of the surfactant
iodophors. There were many in vitro tests
reported and the Panel is satisfied that,
under-the specific conditions of test for
the in vitro evaluation, the specified
iodophor had the stated antimicrobial
effects. The Panel does feel, however,
that clinical claims made from extension
of the in vitro data were largely unwar-
ranted in the absence of clinical research.
The Panel again recommends that con-
trolled clinical stuidies be conducted on
each surfactant iodophor for which a
specific claim is made.

In specifying some shortcomings in
the data submitted, the Panel does not
infer that a known hazard exists with
these products. On the contrary, the
Panel did receive enough toxicity data
to convince them that there is no known
hazard to the public from the use of these
iodophors.

c. Iodine complexed with non-surfac-
tant compounds. The only example of
this non-surfactant type iodophor was
polyvinyl pyrrolidone-iodine complex
(PVP-iodine) . Some testimony was pre-
sented to the Panel suggesting that PVP-
iodine iIs a distinct chemical entity, while
other testimony suggested that PVP-
jodine is only a complex of polyvinyl
pyrrolidone and iodine, In the absence of
definitive data, the Panel is referring to
PVP-iodine as a complex. Some evidence
was presented that indicates iodine is re-
leased more slowly from PVP-lodine
complex than from the surfactant-iodine
complex. The Panel would require the
same rate-of-release data in the presence
of an organic load for the PVP-iodine
complex.

The Panel has concluded that all de-
fined uses for PVP-iodine will be placed

into Category III for a period of 1 year
following publication of the final mono-
graph in the FEDERAL REGISTER in order
to allow adequate time to obtain the data
specified below. Enough data were pre-
sented to the Panel to satisfy them that
no known hazard to the public would
result from the use of PVP-iodine. The
specific areas of concern that caused the
placement of this iodophor into Cate-
gory III follow.

Data were presented to the Panel that
iridicate that PVP-iodine preparations
were used in volume on large burn areas,
on vaginal mucosa, in large open wounds
and in abdominal surgery. Following such
indiscriminate use, it was shown that
some individuals showed altered protein
bound iodine (PBI) levels and thyroid
function. Therefore, the Panel recom-
mehds that more controlled research be
conducted to show the conditions of use
under which thyroid function would or
would not be altered, and the amount of
PVP-iodine required to induce altera-
tion. The Panel would be more interested
in data with current analytical proce-
dures, such as T3 and T4 levels, than in
PBIlevels (Ref. 4).

The Panel was presented conflicting
data concerning the role of PVP-iodine
use on the rate of wound healing. Some
data suggested that PVP-iodine had no
effect on rate of wound healing while
other data suggested a delay in wound
healing after the iodophor use in animal
model studies by Custer et al. (Ref. 6)
and Edlich et al. (Ref. 7). In the
opinion of the Panel, inadequately con-
trolled studies were reported and are of
only limited value in making a final judg-
ment as to effect on wound healing. The
Panel recommends controlled studies be
conducted to answer the question as to
the cause for delay in wound healing, if
it occurs. The iodine, PVP alone, formu-
lation aids, and final product should be
evaluated in a controlled study.

While reviewing the data submission,
the Panel was concerned about stated
label claims made without adequate sup~
porting clinical data. Statements imply-
ing “long-acting germicidal” activity or
prolonged viricidal or sporicidal activity
with iodine suggested clinical effective-
ness over relatively long periods of time.
Two questions arose from such impli-
cation: (1) What is the rate of release
of “free” iodine from the complex in a
clinical application and (2) what is the
evidence of “germicidal”’ activity over a
period of time in a clinical application?
The Panel recommends that definitive
research be conducted to answer these
questions as well as to define the param-
eters or limiting conditions for the
germicidal activity of iodine, whether
free or bound in an iodophor.

Reports have appeared in the litera-
ture which have indicated possible lymph "
node changes by circulating polyvinyl
pyrrolidone. See Ashwood-Smith (Ref.
8), Towers (Ref. 9) and Dupont and
Lachapelle (Ref, 10). The Panel recog-
nizes that certain molecular weights of
polyvinyl pyrrolidone have been used as
plasma expanders which have caused

the node changes. PVP-lodine prepara-
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tions have been used in large open
wounds and in the abdominal cavity, but
the Panel feels that inadequate data
were made available to prove positively
that such lymph node changes do not
take place following such uses of PVP-
iodine, The primary recommendation
for additional work in this area is to
show the extent of scavenging of residual
PVP-molecules by the reticuloendothelial
system and possible lymph node involve-
ment following use in abdominal cavities
or in large wounds. The Panel was con~
vinced by testimony which is summarized
in OTC Volume 020149 (Ref. 4) from Dr,
G. Rice of the National Cancer Institute
and submitted data that there was little,
if any, danger of carcinogenesis from

‘residual PVP molecules.

The general deficiencies noted with the
iodophors involve both safety and effec-

-~ tiveness. The whole gquestion of iodine

release from the complexed molecule in-
ciuding rate of release and binding to
other materials, as well as the influence
of the release rate on effectiveness must
be resolved. The stability of cemplexed
iodine over time and with varying envi-
ronmental conditions must be known and
and confrolled so a stable product is
marketed and effectiveness can be as-
sured. The systemic absorption of topi-
cally applied iodine must be measured
using the currently accepted assay pro-
cedures. In many cases, the toxicity of
the carrier molecule has been only super-
ficially characterized. Further detailed
studies are necessary before toxicity can

be determined (see discussion of animal
toxicity in guidelines).
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QUATERNARY AMMONIUM COMPOUNDS

5. Since the first introduction in 1935
of quaternary ammonium salts (“quats”)
with surface active characteristics used
as antimicrobial agents, there has been
wide use and acceptance of these com-
pounds as antiseptics and disinfectants.
There has also been much controversy
concerning the microbial spectrum, in-
activation with incompatible materials,
and potential hazard as a result of gram
negative contamination, particularly
with Pseudomonas.

Quaternary ammonium compounds
are cationic surface active agents. They
can be differentiated from nonionic and
anionic surface active agents in that

they are basically organically substi- -

tuted ammonium compounds which can
be characterized by the following gen-
eral representation: [RiR.NR:R.]{(H)X ),
“R” represents a lipophilic group such as
long chain hydrogen alkyl or aryl-alkyl
radicals or other groups; “X” represents
a negative ion such as a halide, sulfate or
other radical and “N” represents nitro-
gen.

The inherent nature of this type of
molecular structure allows the synthesis
of a large number of variants. The chal-
lenge has been met by the production of
extremely large numbers of these com-
pounds. The Panel has reviewed only
three of these, restricting their com-
ments to those for which data were sub-
mitted: Benzalkonium chloride, benze-
thonium chloride, and methyl-benze-
thonium chloride. It should be under-
stood, however, that these compounds
do contain characteristics which are
common to the whole class of quaternary
ammonium compounds. The microbial
spectrum does not vary significantly
from compound to compound.

There Is an interference action between
cationic and anlonic surface active agents
with the result that these lonic types of
compounds cannot be formulated to-
gether without inactivation of the ger-
micidal activity of both compounds.
Further discussion of the subject can be
found In texts by Lawrence and Block
(Ref. 1) and Sykes (Ref. 2). In contrast,
the nonionic compounds are often for-
mulated with cationic “quats” in prod-
ucts known as germicidal detergents.

“Quats” and all surface antibacterials
have been shown to affect membrane
permeability. Indeed, this group of com-~
pounds have been called membrane-ac-
tive. Many authors have recorded the
loss or leakage of cell contents affer ex-
posure to “quats.” Specific transport
mechanisms may also be affected.
“Quats” probably produce a generalized
breakdown in the semipermeable char-
acteristics of the membrane as discussed
by Hugo (Ref. 3), Lawrence and Block
(Ref. 1) and Sykes (Ref. 2).
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Gram positive microorganisms are
generally more susceptible to the effect
of the “quats” than gram negatives.

The *“quats” are non-specifically ad-
sorbed to the cell membrane. In any case,
the unprotected cell membrane is sensi-
tive to the action of the “quats”. Differ-
ence in sensitivity is conferred by access
to the cell membrane.

This difference is probably due to the
differences in the cell wall of gram posi-
tive and gram negative microorganisms.
The adsorptive character of the cell wall
probably determines the ability of the
quaternary to reach and affect the cell
membrane beneath the cell wall.

Early reports of the bactericidal ac-
tivity of “quats” in low concentrations
could not be supported when adequate
neutralizing chemicals were added to the
culture medium for testing antibacterial
activity. In early tests, enough “quat”
molecules adsorbed to the cells were car-
ried over into the subculture medium to
prevent the cells from growing when
transferred to culture media. The mean-
ing of the results of such tests was mis-
judged and misinterpreted during the
early effectiveness testing of the “quats’.

The gram negative Pseudomonas spe-
cles are frequently resistant to destruc-
tion by “quats.” The lack of lethal ac-
tivity of “quats” against Mycobacterium
tuberculosis has been well established
and is reported by Sykes (Ref. 2). The
fungicidal activity of “quats” is ques-
tionable and “quats” also lack significant
antiviral activity. Tables listing the spec-
trum of *“quats” against a variety of
microorganisms are numerous and ex-
amples can be found in Lawrence and
Block (Ref. 1) and Sykes (Ref. 2).

The presence of organic materials sub-
stantially reduces the antimicrobial ef-
fectiveness of “quats”. Their surface
active nature permits easy adsorption
on surfaces of even glass and plastic and
consequently, residues of “quats” may
remain. In fact, the adsorption of “quats”
onto the bacterial cell surface and sub-
sequent carry-over to the sub-culture
medium in testing accounts for early ex-
aggerated claims of effectiveness for
“quats.”

The cationic “quats” are inactivated
by anionic compounds, soaps, Tween 80,
and sodium lauryl sulfate as well as by
certain metallic ions. Hard water and
acidity also reduce the activity of the
“quats”. These incompatabilities are dis-
cussed by Lawrence and Block (Ref. 1)
and Sykes (Ref. 2).

Because of their, reported low toxicity
and ease of use, especially with deter-
gents, these compounds have been widely
used for dipping solutions and “cold”
instrument sterilization in hospitals. Or-
ganic material is commonly added to the
solutions and as -a result of failure to
clean materials or replace old solutions,
added micro-organisms are not inactiv-
ated and can grow and reproduce. Sev-
eral serlous outbreaks of gram negative
infection, as well as infections caused by
other organisms, have been reported as a
result of contaminated quaternary am-
monium solutions (Ref. 7, 9, 10 and 14
through 21),
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Preservative ingredients can be added
to quaternary ammonium salts to pre-
vent the growth of gram negative micro-
organisms, particularly Pseudomonas.
Such a preservative system must be ade-
quately challenged by effectiveness test-
ing. The minimum acceptable standard
for challenge testing of the preservative
system would be the USP XVIII Preserv-
ative Test (pages 845-846) and chemi-
cally, the Antimicrobial Agents-Content
Test (pages 902-204) .

It is the finding of the OTC Antimicro-
bial I Panel that adequate safety and
effectiveness data concerning these spe-
cific cationic surface active agents (benz-
alkonium chloride, benzethonium chlo-
ride, methyl benzethonium chloride) are
not available to permit final classifica~
tion except as a Skin Wound Cleanser.

Human systemic absorption and toxic-
ity after topical application cannot be
established based on a review of the
sclentific literature or submitted data.
The systemic toxicity of “quats” in ani-
mals is low. The LDy and chronic oaral
study values in OTC Volume 020179 (Ref.
4) In several animal species are reported.
The toxicity reported is indicative of and
reflects the surfactant nature of the
molecule. The “use dilution” for the
“quats” 1s usually about 1/750 for topical
application.

Specific absorption and systemic levels
in humans have not been reported for
the three “quats” reviewed. Considering
the concentrations applied, and extrap-
olating from animal studies, toxic ef-
Tects at use levels would be unlikely.

The irritating nature of quaternary
compounds on the skin, mucous mem-
branes and in the eye have been reported
extensively in the submissions and are
found In OTC Volumes 020017, 020018,

020128 and 020143 (Ref. 4). The degree -

of irritation is dependent on concentra-
tion and/or occlusion. There is little ir-
ritation potential with the use concen-
trations.

Varlous reports of toxicity related to
the detergent nature of these com-
pounds have been published. Landsdown
and Grasso (Ref. 5) reported that re-
peated application of 1 percent benze-
thonium chloride to the skin caused
damage with cellular degeneration.
“Quats” have been shown by Beftley
(Ref. 6) to alter the permeability of the
human skin to sodium and potassium
fons and to cause enhanced percutaneous
absorption. Also, occasional reports of
non-allergic and allergic contact derma-
titis have been made by Plotkin and Aus-
trian (Ref. 7), Malizia et al,, (Ref. 8), Lee
and Fialkow (Ref. 9) and Saunders (Ref.
30). .

Necrotic ulceration has occurred where
detergent creams containing “quats”
have been applied fo moist areas of the
skin of the genitals and buttocks under
occlusion as reported by Coles and Wil-
kinson (Ref. 10) and Tilsley (Ref. 22).

A number of published articles deal
with the toxicity of the specific “quats”
reviewed by the Panel (Ref. 23, 24, 25).
Referencesto sensitivity and contact der-
matitis produced with “quats” have been
reported (Ref., 26 through 29).
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One aspect of the result of the use of
“quats” deals with both effectiveness and
safety. Over the years since their intro-
duction, the variety and frequency of
their use has increased. Several reports
by Plotkin and Austrian (Ref. 7), Malizia
et al., (Ref. 8), Lee and Fialkow (Ref. 9)
indicate systemic infections by Pseu-
domonas aeruginose and other gram neg-
ative bacteria resulting from contami-
nation of detergent flisids in which sur-
gical instruments had been stored. Refer
also to other pertinent work concerning
nosocomial infections (Ref. 7, 9, 10, and
14 through 21).

The Panel concludes that the effec-
tiveness of the ‘“quats” appears to be
limited and their effects in vivo on either
resident cutaneous flora or on potentially
pathogenic transients on the skin have
not been clearly demonstrated. This
conclusion is based on the relevant fac-
tors which follow. _

While the growith of Staphylococcus
aureus and certain other gram positive
bacteria is inhibited by low concentra-
tions of the “quats” in vitro, their reac-
tion to these substances within the
cutaneous ecosystem has not received
sufficient attention. Since it has been
shown by Ogden ef al. (Ref. 11) and
Sykes (Ref. 2) that “quats” are rapidly
adsorbed to proteins and to cotton fibres
and their germicidal activity is reduced
in the presence of serum and of soap,
their efficacy on the skin or in super-
ficial wounds is much less than would
appear from results obtained with in
vitro procedures.

Many gram negative bacteria are re-
sistant to the germicidal action of
“quats”, and some strains of Pseudo-
monas can survive and multiply in aque~
ous solutions to these substances. Such
strains may be resistant to related prep-
arations as has been described by Adair
et al. (Ref. 12). Strains of the same spe-
cles can also vary in their sensitivity to
the “quats” and this atiribute can
change as a result of artificial culture
as shown by Carson et al. (Ref. 13). In
vitro testing of a series of strains
recently isolated from human infections
and other appropriate habitats must be
understaken before the germicidal ef-
fects of the “quats” on gram negative
specles can be satisfactorily assessed.

Mycobacterium tuberculosis, some spe-
cies of Clostridia, most dermatophytes
and many viruses are not inactivated by
the “quats”. There are few reports on
the In vitro or in vivo susceptibility of
pathogenic fungi or protozoa to “quats”.

Various reports show that the applica-
tion of “quats” to the skin reduces both
the bacterial count on hands and in the
axilla with subsequent reduction of body
odor. There do not appear to have been
ahy studies on the composition of the
residual bacterial populations. A reduc-
tion of the density of normal skin micro-~
organisms may be followed by a selec-

_tive increase in the populations of po-
tentially pathogenic microorganisms.
Studies of  the qualitative effects of
“quats” on the skin should be under-
taken to insure that inhibition of the
normal microbial flora does not produce

results which are hazardous to the
human host.

The three quaternary compounds re~
viewed by the Panel have been widely
used for many years. Further toxicity
data characterized by the absorption and
systemic toxicity in a rodent and non-
rodent species should be generated prior
to the placement of these “quats” into
Category I for uses other than as a skin
wound cleanser. Also, the in vivo effec-
tiveness of these ingredients- for the
product categories other than Skin
Wound Cleanser needs to be evaluated
with modern techniques, including the
use of specific neutralizers.
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PHENOL 1.5 PERCENT OR LESS IN AQUEOUS/
ALCOXOLIC SOLUTION

6. Lister first demonstrated the useful-
ness of carbolic acid (phenol) as a germi-
cide in the surgical theater in 1867. Al-
though it has been used since then, the
topical use in particular has declined
in recent years with the availability of
new antimicrobials. Its germicidal mode
of action is as a protein denaturant. An
easily dissociated complex of the plenol
molecule and protein is formed. This
complex formation permits the penetra-
tion of phenol through intact or abraded
skin, mucous membranes or subcutane-
ous tissues with which it comes in
contact. Phenol also may gain access to
the pulmonary circulation through in~
halation of its vapors (Ref. 1). Many of
the toxic effects discussed occur when
phenol is absorbed at levels of 1.5 per-
cent or less. However, toxic effects are
more serious at concentrations greater
than 1.5 percent. (See discussion of phe-
nol greater than 1.5 percent.)

Although phenol is no longer a sig-
nificantly used antimicrobial, it is still
formulated in topical products and there
is a large body of literature concerning its

No. 179—Pt. II—35

PROPOSED RULES

effectiveness (Ref. 2, 3, and 4). Phenol
was widely used and accepted as an anti-
septic when little else was available and
its use is certainly historically important.
However, it is now obvious that the level
of phenol required in a formulation to
be effective is frequently so high that it
cannot be used safely on the skin (Ref.
5).

Phenol can be bacteristatic or bacteri-
cidal depending on the concentration.
Phenol is not sporicidal.

The mechanism of action on the mi-
crobial cell is very likely the disruption
of the cell wall and precipitation of the
cellular proteins (Ref. 3 and 4).

Because phenols have a high ofl/water
partition coefficlent (tendency for phe-
nol to remain in the oil phase), the
antimicrobial activity may be decreased
in the presence of excess oil or fats.
Since many phenol products are formu-
lated as ointments or creams, in vivo
studies must be conducted to show the
antimicrobial effectiveness of phenol In
these formulations. In addition, many of
the reported effectiveness tests for phenol
published in the literature and/or sub-
mitted to the OTC Panel were carried
out before the development and use of
neutralizers in antiseptic testing.

Phenol is a classic example of a chemi-
cal which is metabolized and eliminated
from the body by glucuronide conjuga-
tion in the lver. This mechanism may be
deficient in young animals and human
infants. The Panel felt that inadequate
data concerning elimination and toxicity
in young animals were submitted. The
Panel recommends that adequate re-
search in young animals with blocked
formation or wunavailable glucuronide
systems be conducted in order to define
the toxicity potential for human infants.
Since the liver ix considered the major
organ for conjugation, the effect of in-
adequate or impaired liver function on
elimination and toxicity should aiso be
determined.

Therefore, the Panel recommends that
unless such studles as described above
are conducted within 1 year following
publication of the final monograph in the
FrpERAL REGisTER this ingredient should
be restricted from use in infants. The
label for the preparation containing the
ingredient would need to state: “Not
to be used on Infants under 6 months of
age.” The Hterature sources doecumenting

the Impairment of glucuronide capacity

in infants are listed separately under the
section on triclocarbon.

There s a report that phenol is 2
cocarcinogen in animal tissue (Ref. 6).
The Panel is of the opinion that carcino-
genic studies should be done to determine
whether in fact, phenol itself may have
carcinogenic potential. No information
on the teratogenic or mutagenic potential
of phenol has been submitted and this
data should be developed.

Because of the reports of local and
systemic toxicity (Ref. 7) after the use
of phenol-containing products covered
with bandages over large areas of the
body, it is recommended that the use of
phenol be restricted to small areas of
the skin and that occlusive dressings,

33133

bandages or diapers in any form should
not be used. Phenol-containing prepara-
tions should not be used for the treat-
ment of diaper rash. The label should
state, “Warning: Do not use for diaper
rash or over large areas of the body or
cover the treated area with a bandage or
dressings.”

It is recommended that the total con-
centration of phenol in powders and in
aqueous, alcoholic or oil formulations be
restricted to less than 1.5 percent. When
camphor is used with phenol in an oil
formulation, the concentration of phencl
should be no more than 5 percent. Chem-
icals with phenol activity, such as sodium
phenclate and secondary-amyltricresols
should be considered as phenol in the
calculation of the total phenol in any
formulation. The amount of phenol
available as a germicide will, of course,
depend upon the particular formulation
and the amount of phenol in a free state.
The Panel has determined that phenol
may be used in formulations, but at a
minimal concentration, for its aromatic
characteristics.

It seems apparent that even with its
long and illustrious history, the time
has come to recognize that the levels at
which phenol in aqueous and alcoholic
formulations is effective topically are
also the levels at which topical and
systemic toxicity may occur. The fact
that these two elements converge has
made it necessary for the Panel to limitb
the concentration which may be
marketed while testing for safety is con-
comitantly performed. The Panel has
described rather severe toxicity with the
dosing or application of phenol in ani-
mals or man and has limited the con-
centrations greater than 1.5 percent to
Category II. (See discussion of phenoi
greater than 1.5 percent aqueous/
alcoholic.)

Even though the effects of phenol
toxicity at lower concenfrations are
similar, the severity is dependent on the
concentration. It is the Panel's view
that the demonstration of effectiveness
at 1.5 percent or less may be exceedingly
difficult but that the use of this concen-
tration does not present a known hazard
to the consumer. The toxicity of phenol
has been extensively deseribed. The
major lack of data is in in vivo efficacy
studies with concentration at 1.5 per-
cent or less. In vivo studies performed
with modern testing and skin sampling
procedures, including the use of neu-
tralizers, are required.
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PARA-CHLORO-META~XYLENOL

7. Very little information was sub-
mitted to the Panel with regard to para-
chloro-meta-xylenol (Ref. 1). Only a
a few acute oral and inhalation studies
were submitted. These studies do not in-
dicate a high degree of acute toxicity
with an oral LD, of greater than 3 gm/
kginrats.

However, because the information
that could be obtained from subchronic
dosing by various routes of application,
determination of target organ, dermal
and mucosal absorption, and metabolic
studies are not available, an evaluation
of the safety of this chemical in a topical
preparation could not be made. In ad-
dition, Information is not available re-
garding the effects of para-chloro-meta-
xylenol on wound healing. The carcino-

genic, mutagenic and teratogenic poten-.

tial of the chemical which might be
used topically for prolonged periods of
time has, to the best of the Panel’s
knowledge, not been evaluated. There
were two reports of contact dermatitis
associated with  para-chloro-meta-
xylenol (Ref. 3 and 4).

It has been reported by Zondek and
Shapiro (Ref. 2) that para-chloro-
meta-xylenol is metabolized by glucu-
ronide and sulfate conjugation. Due to
the reported deficiency of metabolic
conjugating mechanisms in infants, it is
the opinion of the Panel that toxicolog-
ical safety evaluation of para-chloro-
meta-xylenol should include the studies
to demonstrate safety in animals defi-
cient In these detoxification mech-
anisms. Since the liver is considered s
major organ for conjugation, the effect
of impaired liver function on elimination
and toxicity would be important.

Therefore, the Panel recommends
that unless such studies as described
above are conducted within 1 year fol-
lowing publication of the final mono-~
graph in the FEDERAL REGISTER, this in-
gredient should be restricted from use in
infants. The label for a preparation
containing the ingredient would need to
state: “Not to be used on infants under
six months of age”. The literature
sources documenting the impairment
of glucuronide capacity in infants are
Iisted separately under the Statement
of the Panel on triclocarban.

A manufacturer of para-chloro-meta-
xylenol has indicated to the Panel (Vol.
020067, p. 31, Ref. 1) that further toxi-
cological studies were planned; however,
no additional information has been
made available to the Panel.

Para-chloro-meta-xylenol is a halo-

_gen substituted phenol compound. Many
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of the comments made for the effective-
ness testing of phenol apply here. Halo-
gen substitution increases the antimi-
crobial activity of phenol derivatives. The
halogen in the para-position to the hy-
droxyl group is considered the most
effective substitution. Thus, the indica-
tions are that this compound would
show good in vitro activity. Very little in-
formation about the in vivo activity on
the skin is published or was submitted
to the Panel. At least one report, by
Colebrook and Maxted in 1934 (Ref. 5),
using a serial washing technique in-
dicated only a slight effect on resident
bacterial flora of the skin. Another study
reported approximately a 70 percent
reduction in microbial count of the flora,
of the hands after 10 days of use.

Para-chloro-meta-xylenol is pri-
marily active against gram positive
organisms with activity against gram
negative microrganisms in vitro. Fun-
gicidal activity in vitro is also reported
(Ref. 2). The phenol coefficient is re-
ported to be around 40, but the results
vary (Ref. 2).

Claims for broad spectrum activity
have been made for this compound. It
has been tested as a preservative for
cosmetic products (Ref. 2). Unfortu-
nately the data submitted are not ade-
quate to support these claims.

Very little effectiveness data which
could be evaluated were submitted. Many
studies were old and not performed with
modern antiseptic testing procedures.

Effectiveness testing both in vitro and
In vivo should be done in accordance
with the Guidelines developed by the
Panel. There are so little data available
that it is the view of the Panel, that this
ingredient should be tested as if it were
a new chemical entity for use in anti
microbial formulation(s). :

Only the most superficial toxicity data
in animals have been reported to the
Panel. It is the Panel’s view that toxicity
in rodent and non-rodent speeies, sub-
stantivity, blood levels, distribution and
metabolism as well as any subsequent
systemic absorption studies must be
characterized before this ingredient ean
be considered for placement in Category
I. The carcinogenic, mutagenic and tera-
togenic potential of this ingredient must
be determined before it can be Ilisted
under Category I for topically applied
products. In vitro and in vivo efficacy
studies with up to date sampling tech-
niques, including the use of neutralizers,
are required.
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HEXYLRESORCINOL

8. The Panel has reviewed the submis-
sion regarding the safety and effective-
ness of hexylresorcinol. The few animal
toxicity studies submitted as summaries
indicate a low order of toxicity (Ref. 1).
However, no information has been sub-
mitted regarding dermal or opthalmic
toxicity or absorption and blood levels
attained after application to the intact
or abraded skin or mucous membranes.

Hexylresorcinol has a history of use
as an oral anthelminthic in humans. In
these cases the dose used in children has
been 600-800 mg. and in adults 1000 mg.
Ref. 2 and 4) without systemic toxicity.
However, irritation and ulceration of the
oral and gastrointestinal mucosa have
been reported from these high doses
(Ref.2and 4). )

During its long history of use, there
have been a few reports of dermatitis
and allergic reactions following the topi-
cal application of hexylresorcinol to skin
(Ref. 3, 4, 5) and of irritation of the oral
mucosa from the use of cough drops and
toothpaste containing hexylresorcinol
(Ref. 3 and 4). However, the Panel is of
the opinion that hexylresorcinol does not
present & known hazard to the general
public from use as a topical preparation.

Data have been submitted demonstrat-
ing in vitro effectiveness using techniques
available some years ago. Neutralizers for
antiseptic testing were not in general
use at the time these studies were per-
formed and their use was often ignored.
Newer testing techniques are currently
available and should be used in further
studies to determine the in vitro activity
of this ingredient. Adequate data to dem-
onstrate clinical or in vivo effectiveness
or to substantiate label claims have not
been submitted.

The Panel has reviewed rather ex-
tensive reports of the oral administration
of hexylresorcinol to humans with other
accompanying animal toxicity data (Ref.
1) and has concluded that topical appli-
cation, even where absorption might
occur at high levels, is safe. The area in
which data are lacking concerns the in
vitro and in vivo effectiveness of the in-
gredient and of formulations containing
it. Before hexylresorcinol can be moved
to Category I for other product catego-
ries, these effectiveness data must be
generated using modern testing proce-
dures and skin sampling techniques, in-
cluding the use of neutralizers,
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TRIPLE DYE

9. The OTC Antimicrobial Panel has
thoroughly reviewed the published liter-
ature and has listened to additional testi-
mony from interested parties concerning
the safety and effectiveness of the com-
bination of dyes (crystal violet, 2.29 g;
brilliant green, 2.29g and proflavine hem-
isulfate, 1.14 g and sufficlent water to
make 1000 ml) known as Triple Dye.

The Panel has reviewed the use of
Triple Dye for the treatment of the um-
bilicus prior to the introduction of hexa-
chlorophene, and has reviewed its recent
use in the prevention of staphylococcal
colonization of neonates as a possible
replacement for hexachlorophene. If is
the opinion of the Panel that the evi-
dence indicates that a single application
of triple dye to the umbilicus is effective
in the reduction of staphylococcal coloni-
zation in infants in the hospital nursery
(Ref. 1, 2, 3 and 4). Confirmatory studies
would be desirable.

It is also the opinion of the Panel that
additional safety data including the de-
gree of percutaneous absorption and con-
comitant toxicity of the combination is
required.

- Additional effectiveness data are need~
ed to determine the duration of protec-
tion following a single application of dye.
The difficulty in the establishment of ef-
fectiveness by skin sampling for staphy-
lococeal colonization is increased by the
presence of small gquantities of trans-
ferred dye in the culture medium used
to isolate staphylococci and must be con-
sidered in further tests of effectiveness.

It is the opinion of the Panel that the
data reviewed were not sufficient to per-
mit final classification of triple dye.

The substantiation for this view is
found in OTC Volume 020144 (Ref. 1)
and in articles by Pildes et al. (Ref. 2),
Jellard (Ref. 3), Hardyment et al. (Ref.
4) and Huntingford et al. (Ref. 5).

In summary the Panel reviewed this
combination of antibacterial dyes pri-

marily as a result of their concern with -

the toxicity of hexachlorophene. The ap-
plication of triple dye to the umbilicus is
5 potential replacement for hexachloro-
phene bathing of infants in the nursery
to reduce staphylococcal colonization.
They have reviewed the literature and
gvailable information concerning the
toxicity. Further data on the absorption,
possible carcinogenicity of the dye in-
gredients and corroborative efficacy data
should be generated before triple dye can
be placed in Category I for this limited
indication. i
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LABELING

The Panel has determined that label-
Ing claims not identified in Category 1
or Category II of this document continue
to be used until 1 year after publication
of the final monograph in the FEDERAL
REGISTER providing the manufacturer or
distributor of the product promptly un-
dertakes adequate testing to support such
statements.

GUIDELINES FOR TESTING

After exhaustive review of the data
submitted for antimicrobial ingredients
in soaps, surgical scrubs, skin washes,
skin cleansers, and first-aid products,
the Panel has developed guidelines for
safety and effectiveness studies. These
guidelines should be followed to develop
data for specific ingredients where the
information does not currently exist.

The Panel recoghizes that antimicro-
bial use ranges from total body exposure
to application on small areas of the
body. This may extend from daily, re-
peated to intermittent, occasional appli-
cation. The Panel also recognizes that
the list of products may include solids,
liquids, creams, powders, and aerosols,
formulated with various chemical ex-
cipients.

The guidelines which follow were de-
veloped primarily for antimicrobial
agents applied to the entire body sur-
face.

Appropriate tests from the guidelines
should be chosen to reflect adequately
the intended use of the product contain-
ing the antimicrobial agent. Aerosols,
for example, should include inhalation
tests. :

The Panel recognizes that there may
be honest disagreement among scien-
tists as to the most appropriate design
of. a protocol for many of the tests
required to provide the data on which
a final determination of category can
reasonably be made. In this event, con-
ferences with expert consultants and
with representatives of the Food and
Drug Administration are recommended.
The Panel also recognizes that they have
recommended studies in areas and with
specified details for which precedents
are not common.

GUIDELINE FOR SAFETY AND EFFICACY
TESTING OF OTC TOPICAL ANTIMICROBIALS

Preparations applied to the skin for
the purpose of reducing microbial counts
or to effect control of infection may be
applied to limited areas or to entire
body surfaces. The following points are
suggested as guidelines for the safety and
effectiveness evaluation of topically ap-
plied chemicals. Since some products
containing an antimicrobial agent(s)
may be employed only over a limited
surface area and/or for a limited time,
all of the specific tests in the guidelines
list (as well as others) may not be re-
quired.

Since topical products frequently have
a considerable placebo effect, there must

anjo~
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be some demonstration that the formu-
lated product is better than the vehicle
alone. Testing of the complete formula-
tion for effectiveness and safety will be
required to judge the importance of the
vehicle in the release of the active ingre-
dient as well as the influence of formu-
lation on aspects of effectiveness and
safety.

A. Safety. (Tests below to be per-
formed on suitable animals and then on
humans when applicable, appropriate
and ethically feasible.)

1. Topical (skin). Determine:

a. Primary irritation potential following
acute and subacute exposure. Special atten-
tion devoted to eyes, mucous membranes,
and genitalia.

b. Allergic contact dermatitis potential
following acute and subacute exposure.

¢. Photosensitivity potential (phototoxic
and photoallergenic). Tests to be conducted
in appropriate age bracket in men and
women and in sufficient numbers to deter-
mine safety.

d. Effect on wound healing.

e. Effect on skin pigmentation.

f. Effect on total skin flora to insure no
detrimental over-growth of & particular bac-
terial or fungal species.

g. Substantivity or accumulation in or on
the skin., )

Note: The above tests should be performed
using the chemical in pure form and in the
final complete formulation to judge the efect
of vehicle in the release of active ingre-
dient(s).

2. Systemic. Determine:

a. The adequacy of or development of
chemical analysis and /or bioassay techniques
for the detection of the chemical and meta-
bolites in biological tissues and secretions is
essential.

b. Degrée of absorption (blood level)
through intact and abraded (damaged, dis-
eased) skin and mucous membrane after
acute and subchronic exposure and where ap-
propriate, chronic exposure. If the product is
an aerosol, adequate inhalation studies
should be conducted.

¢. The target organ(s) for toxicity effects
via oral, topical and/or parenteral routes. Re-
1ate toxicity to blood levels of chemical agent.
Determine the “no-effect” and “effect” level
in the same species and same study.

d. The LD, highest dose killing no animals
and lowest dose killing all the test animals
by oral and topical routes, if possible.

e. Tissue distribution, metabolic rates,
metabolic fate, and rate and routes of excre-
tion,

f. Teratogenic, mutagenic,
and reproductive effects.

carcinogenic,

Note: The above tests should be performed
using the chemical in pure form and in the
final complete formulation to judge the effect
of vehicle in the release of the active ingredi-
ent(s).

B. Effectiveness. The Panel has estab-
lished by its definition of a skin antisep-
tic that only this product category re-
quires controlled clinical studies to estab-
lish efficacy. The Panel accepts that in
the definition and/or historical use of
other product categories, the reduction
of the normal flora, both transient and
resident, has been sufficiently supported
as an added benefit in all other products
where antimicrobials are included in the
formulation.

In the context of all of the definitions
the concept that the products must be
safe and non-irritating is expressed.
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Testing of the irrifation of topically ap-
plied products can be performed by ac-
cepted procedures.

Since product categories which did not
exist previously have been defined by the
Panel, there will be a need to develop
adequate testing procedures in some of
these new areas. There is particularly
need to develop in vivo procedures for
the newly defined products. The guide-
lines which follow are designed as an
outline of suggested procedures which
the Panel feels will characterize an anti-
microbial product or ingredient. Cer-
tainly, the Panel recognizes that changes
and additions will need to be made as
newer techniques become accepted.

1. In vitro. a. Develop techniques for
adequate neutralization of the chemical
agent, before testing its antimicrobial®
spectrum. Insure that the neutralizer is
not toxic to the test organisms.

b. Determine the antimicrobial spec-
trum of the chemical(s) alone and in its
final formulation. Use both standard
cultures and recently isolated strains of
each species. Cultures representing nor-
mal skin flora and skin pathogens should
be selected.

The following outline has been pre-
pared to serve as a basic guide for the in
vitro characterization of the activity of
an antimicrobial ingredient:

¢. Determine the minimal inhibitory
concentration (MIC) under standard
conditions against standard organisms
with known phenol coefficients and sus-
ceptibilities fo other antimicrobial
chemicals. i

A series of recently isolated mesophilic
strains including members of the normal
flora and cutaneous pathogens (100 iso-
lates) should be selected. Representatives
of the following groups should be in-
cluded.

NoTE: Special media and/or environmental
conditions may be required:

1. Staphylococci-5 groups.

2. Micrococei. .

3. Pyogenic Streptococci (Groups A, C, D
should be included.)

4. Diphtheroids-Lipophilic, Non-Lipophilic,
Anaerobic (Propionibacterium).

5. Gram negative enteric bacilli:

1. Escherichia, Enterobacter, Klebsiella,
Proteus, and Serratia should be included.

i, Pseudomonas aeruginosa and Pseudo-
monas species.

6. Neisseria species.

7. Aerobic Spore-Formers.

8. Atypical mycobacteria—fast growing
strains,

9. Fungi—Yeast-like species. Pityrosporum
ovale, Pityrosporum orbiculare, Candida albi-
cans, Candida paerapsilosis, and Torulopsis
glabrata.

10. Selected Filamentous Dermatophytic
species.

11. Viruses—hydrophilic, lipophilic.

d. Determine possible development of
resistance to the chemical. Sublethal
levels of the active ingredient(s) can be
incorporated into the culture medium for
an extended series of exposures. Use
standard methods to -determine the
emergence of resistance,

e. Phenol coefficient

=“Antimicrobial” is defined as antibacterial,
antiviral, antifungal and antiprotozoal.
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Use standard procedure with and with-
out a specific neutralizer, If none is
available, use 10 percent serum. Second
subcultures, to determine the viability of
the strain, should be made.

f. Other tests for antimicrobial effec-
tiveness—data substantiating antimicro-
bial action by standard procedures, such
as the Sykes-Kelsey procedure, and
others where applicable, should be used.
It would be advisable to include in the
in vitro test a chemical(s) with recog-
nized antimicrobial activity, for purposes
of comparison.

2. In vivo.

a. Appropriate tests approximating use
conditions for the clinical evaluation of
each label claim of the formulated prod-
uct should be carried out. Some of these
tests have been described.

1. Quantitative and qualitative estimation
of the skin flora, both transient and resident.

2. Glove juice procedure.

3, Cade handwashing test.

4. Quinn handwashing test.

5. Skin-stripping or cup-scrubbing tech-
nigques should be used,

b. Feasible methods of sampling mi-
crobial communities in several different
areas of the body, such as axilla, groin,
feet and hands, are necessary so that the
ecological effects of use of the product

“can be determined. This should include
records, not only of alteration in total
numbers, but of qualitative changes
(such as dominance of a different type
or change in antimicrobial resistance)
in the residual cutaneous populations.

¢. Determine the minimal concentra-
tion of the chemical necessary to produce
the results named in the Iabel claim(s).

Details of some of the specific tests
referred to in the Guidelines can be
found in Ref. 1 through 4.
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PRINCIPLES OF CLINICAL EFFECTIVENESS
STUDIES

In general, the Panel recommends thab
the principles specified in 21 CFR 130.12
(a) () (i1 be included as essential for
adequate and well controlled clinical
Investigations. The reader is also referred
to additional clinical testing guidelines
(Ref. 1). The following specific recom-
mendations are made to emphasize their
importance in conducting clinical trials
for products in this class.

A precise statement of the research
goals and objectives; definitions of the
disease state to be studied. Examples: To
determine if “X” product reduces the
incidence of superficial skin infections
(specify type) if applied (specify how),
to reduce morbidity or cure “Y” disease.

Since the Panel is aware of the diffi-
culty in conducting this research, it
might be preferable to conduct such
studies in a controlled laboratory setting
rather than awaiting the spontaneous
occurrence of disease.

The allocation of the subjects to
treated and control groups so that bias
in assignment is avoided (randomization
or other suitable method). Demonstra-
tion of comparability of control group
(analysis by age, sex, previous medical
history, etc.).

Because of the considerable “placebo
effect” of topical medication, several
principles should be incorporated, when-
ever possible, in clinical trials of topically
applied formulations. .

a. Control groups should receive treat-
ment of either inert vehicles of “next-
best” therapy, identical in appearance,
odor and consistency as the test medica-
tion;

k. A double-blind procedure should be
employed to minimize bias in reporting
of results.

Precise criteria for inclusion or exclu-
sion from study (clinical judgment; other
diseases; social class, ete.). Verification
of diagnosis of disease to be treated.

Definition of outcome response vari-
ables (mprovement: How measured?
cure: How determined?). Are these ob-
Jjective or subjective measures?

Study design: Is it blinded? Large
enough sample to detect a difference?
Cross-over, etc.? The rationale for the
design.

Completeness of the study (how are
missing data, dropouts, ete., treated).

Data summarization and statistical
analyses. Are the appropriate tests of
significance used? Are tables clear and
properly labeled? Are conclusions justi-
fied by the data?

Basic principles applicable to clinical
studies in general and references used in
the development of these guidelines can
be found in Ref. 2 through 4.

REFERENCES

(1) “Guidelines for Clinical Testing of
Toplcal Anti-infective Drugs” developed by
the Food and Drug Administration and the
Pharmaceutical Manufacturers Assoclation
is Included in OTC Volume 020186, Copies
are available from the Freedom of Informa-
tlon Officer, Food and Drug Administration,
Bureau of Drugs, 5600 Fishers Lane, Rock-
ville, Maryland 20852,

(2) Burdette, W. J. and E. A, Gehan,
“Planning and Analysis of Clinical Studies,”
Charles C. Thomas, Springfield, 1970.

(3) Hill, A. B, “Statistical Methods in
Clinical and Preventive Medicine,” E, and S.
Livingstone, London, 1962.

(4) Witts, L. J., “Medical Surveys and Clini-
cal Trials,” 2nd Ed., Oxford University Press,
New York, 1964.

SPECIFIC PROTOCOLS RECOMMENDED
BY THE PANEL

In the course of its deliberations, the
Panel has made certain suggestions and
recommended the development of spe-
cific protocols. Some of these comments
and protocols follow.

1. Determination of skin flora (Other
than on the hands). The development of
sampling techniques in recent years now
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permits a more accurate defermination
of the microbial flora of various parts
of the body surface.

Of the techniques which have been de-
veloped, Updegraff (Ref. 1) has de-
scribed a reliable procedure for the de-
termination of qualitative changes in the
microbial skin flora. This technique con-
sists of skin stripping of microorganisms
using cellophane tape. The skin can be
stripped in consecutive layers followed
by culturing and identification of orga-
nisms removed by consecutive strippings.

Williamson (Ref. 2) and Pachtman,
et al. (Ref. 3) have described cup proce-
dures utilizing a scrubbing solution
placed in the cup which is attached to
the skin. Some means of.agitation of the
lquid for more efficient removal is used.

The use of one or more of these tech-
niques allows the determination of the
number of microorganisms per square
cm. It will also allow the determination
of the type of organisms residing on
various areas of the skin as well as the
assessment of the effect of the long-term
use of antimicrobials on the normal
flora.

A potential benefit from the presence
of the normal diphtheroid population of
the skin has been a point of speculation.
There are indications (Ref. 4) that these
organisms may discourage. the develop-
ment of cutaneous infection by patho-
gens. If changes and shifts in population
occur after the repeated use of anti-
microbial-containing products, then it
musé at least be known that the changes
are occurring. .

In actual practice, the volar aspect of
the forearm and the small of the back
have been selected as areas for study
of the flora because of ease of sampling
and greater uniformity in type of flora.
It is suggested that individuals with a
high microbial skin count be selected as
subjects for studies in which there is to
be a determination of change in the
number of microorganisms in any given
area of the body surface. Such indi-
viduals will reasonably show changes in
various elements of the flora more easily
than those with low carriage or in those
who lack certain types of organisms.

In studies where quantitative changes
are determined, the investigator should
consider the fact that the count data
should be evaluated with appropriate
statistical procedures and models to
deal with high variability.
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2. Isolation of gram mnegative and
other'organisms from the skin. Gram-
negative bacteria do not occur as resi-
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dents of the skin of all individuals, and

when present may be found -only as
small localized populations. They occur
most frequently in moist areas such as
the axilla, the peri-anal region and the
toe-webs. It has however been shown by
Taplin (Ref. 1), and Amonette and Ros-
enberg (Ref. 2) that the repeated use of
preparations containing antimicrobial
substances may lead to a change in the
composition of the cutaneous commu-
nity so that gram negative species, or
even yeasts may become dominant. This
may have very serious consequences as
cutaneous or even systemic infections
may develop. It is therefore insufficient
to study only the effects of long-term
repeated use of an antimicrobial prod-
uct on the total numbers of micro-
organisms on the skin., It is essential to
know to what extent reduction of num-
bers is selective, and to study the com-
position of the residual skin population.
Special attention should be given to de-
termining whether repeated use of the
product leads to a relative increase of
gram negative bacteria or yeasts in the
total population.

The Panel suggests the use of the fol-
lowing procedures as a means of facili-
tating such studies.

A. A preliminary investigation of
groups of individuals should be made so
that carriers of gram negative organisms
can be identified. To find these carriers,
samples should be taken from the fore-
head, axilla, groin and toe-webs as well
as from hands and back. The groups of
subjects selected for the testing of the
preparation should include the gram
negative carriers previously identified.

B. Sampling technigues which can
provide reasonably reproducible results
should be employed. These have been
listed in the general guidelines. The
sample taken from the skin should be
sufficiently large to permit the quantita-
tive inoculation of several different .solid
media.

C. The following types of media should
be inoculated with a measured volume
of the sample:

1. A nonselective medium such as blood-
agar or TSA (Trypticase Soy Agar).

2. Selective media appropriate for the iso-
lation of microorganisms of special impor.
tance as skin inhabitants:

a. EMB (Eosin-Methylene Blue) or Mac-
Conkey Agar for coliform organisms.

b. Irgasan (Triclosan)-—containing agar
for Pseudomonas species.

118' Staphylococcus isolation agar, e.g., Staph

d. Crystal Violet-Blood Agar for beta-
haemolytic streptococci.

e. DTM (Dermatophyte Test Medium) for
Candida and dermatophytes described by
Taplin et al. (Ref. 3) and Rebell and Tap-
lin (Ref. 4).

D. While quantitative estimates of the
different types of organisms composing
the cutaneous populations may be ob-
tained from these primary cultures, it
may be necessary to study individual
isolates in much further detail before
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they can be identified and the implica-
tion of their presence assessed.

The Panel is fully aware of the diffi-
culties involved in the examination and
jdentification of microorganisms living
on the human skin. It would welcome the
development of new sampling tech-
niques and media especially selective for
cutaneous microbial strains. Elabora-
tion and improvement of the methods
currently used in investigation of cu-
taneous ecology is urgently required.
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3. Effectiveness testing of a surgical
nand scrub (glove juice test). Panel
members working with Food and Drug
Administration personnel and other
microbiologists. (Ref. 6 and 9) recom-
mended the following which is required
by the Food and Drug Administration.
The test described must be performed to
support the efficacy of a product labeled
as a surgical hand scrub.

Introduction. The determination of the
microbial counts found in the accumu-
lated fluid in the surgeon’s gloves has
been suggested in the literature as a
method for the determination of the ef-
ficacy of surgical scrub products. The
use of routine hand-washing procedures
derived from the Price Test described
in 1938 (Ref. 1) have their place but the
results of these tests are easily manipu-
lated by changes in the routine, timing,
and recovery procedures. The develop-
ment of improved sampling (sampling
solution) procedures and recovery tech-
niques (neutralizers) by Williamson
(Ref. 2), Ulrich (Ref. 3) and Engley and
Dey (Ref. 4) has greatly improved the
reliability of skin sampling data. An ef-
fectiveness test which more - closely
simulates the actual procedures carried
out by the surgeon is desirable and nec-
essary.

This protocol is meant to be a guide-
line for performing tests to support
claims of effectiveness as a surgical hand
scrub. It will undoubtedly be modified
with experience. '

Criteria for subject selection. 1. Mixed
male and female. Race should be re-
corded.

2. Adults.

3. Subjects will vary greatly in the
aumber of microorganisms carried on
the skin. Subjects with a high hand count
as measured by sampling with the glove
juice procedure should be used for the
test. Counts should be in the range from
1.5 10° to 4 10¥ per hand.
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4. Medication. Subject receiving anti-
biotics or taking oral contraceptives
should be excluded from the test.

5. Thirty (30) subjects per test.

Pre-test period. 2 weeks.

The subjects for this test should not
use any products containing antimicro-
bials for at least 2 weeks prior to the test.
This restriction includes antimicrobial
antiperspirants and deodorants, sham-
poos, creams, lotions, soaps, or powders.
Subjects receiving antibiotic therapy or
taking oral contraceptives should be dis-
qualified. .

Subjects should be issued rubber gloves
to be worn during their daily routine
when they come in contact with deter-
gents, acids, bases or sglvents.

Gloves for test. Gloves should be
washed with sterile distilled water be-
fore use and applied wet. Gloves which
are pre-powdered should be carefully
washed free of powder as many of these
powders contain antimicrobials.

Baseline period and sampling., The
baseline period should be one week fol-
lowing the two weeks of the pre-test
veriod. The baseline counts should begin
on day one of the baseline period. This
Initial count is a screen to determine
eligibility.

The day one count is also one count
to be Included for the mean baseline
count. The counting procedure should be
performed on day seven and also on
either day three or five for a total of
three estimations of the baseline count.

The baseline counts should be per-
formed using exactly the same sampling
and recovery techniques used for the test
products under the -testing procedure.
This information will also be used to pro-
vide evidence to assess the assumption
that the right and left hand gave com-
parable results.

Both hands should be sampled for the
baseline count. Subjects should not wash
prior to the counting procedure on the
day of the test. -

Baseline procedure is as follows: Hands
Including 24 of the forearm are washed
for 30 seconds with Camay soap and
sterile distilled water at 35-40° C. The
excess water is shaken from the hands
and the gloves are donned with the
hands wet. Sampling solution (see Ap-
pendix) Is added to the gloves (volume
of sampling solution should remain con-
stant for all tests). The glove is held
closed at the wrist by the subject while
an attendant massages the hand for one
minute. A measured volume is withdrawn
for the count.

TESTING PROCEDURE

Scerubbing procedure. The scrubbing
procedure should be exactly as directed
on the label of the product belng tested,
including the use of nail cleaner and/or
a brush If indicated. The hand and 24
of the forearm should be scrubbed.

Sampling technique and times. After
the scrub is performed, loose-fitting sur-
geon’s or examining gloves are donned.
Leave the hands wet by shaking off excess
water when the gloves are donned. Imme-
diately, the designated control hand is
sampled for the one minute count as fol-

PROPOSED RULES

lows: Sampling solution containing buf-
fer and surfactant is added to the glove,
the hand is massaged for one minute, and
a measured sample removed for plat-
ing. The volume of the sampling solution
added to the glove should be kept con-
stant for all tests. The fluid should be
shaken vigorously prior to dilution or cul-
turing. If diluent is used, neutralizer
should be added to dilution blanks.

The glove is {o remain on the other
hand for the duration of the time of the
test. It is suggested that ai least 1, 2, 3,
4, 5, and 6 hours post scrub should be
tested. .

The times for which a glove remains
on one of the hands after scrub should

‘be allocated by random selection among

the subjects in groups of five. This pro~
cedure is performed on day one and day
two of the test period. The procedure
should be repeated on day five after
scrubbing with the product according
to directions two additional times on day
two and three times per day on day
three and four at one-hour intervals. One
scrub should be performed on day five
and the gloves allowed to remain on the
left hand for 1, 2, 3, 4, 5, or 6 hours.

The number of subjects used for the -

test should be 30 with randomization
into six groups (n=five per group) cor-
responding to one hour, two hours, three
hours, four hours, five hours and six
hours. The allocation of subjects to
groups remains constant after initlal
randomization.

Recovery media. A medium contain-
ing a neutralizer specific for the anti-
microbial being tested must be used.
Media which have been used in the past
include: ILetheen and Trypticase Soy
Agar with Tween 80 and serum added.

'The neutralizing system used for anti-
microbial agents must be tested, and
the data from the tests submitted, to
show that the system is adequate. The
neutralizer should not be toxic to cells
and must be effective in neutralizing the
specific chemical. This data must be
submitted.

The cultures should be incubated at
30£2° C. for 48-72 hours. If culturing
for specific organisms, such as fungi or
anaerobes, is undertaken, appropriate
culturing procedures should be insti-
tuted.

Duplicate plates have been routinely
used for plating in the past. Because of
the inherent variability in counts and the
presence of clumps of cells from skin
sampling, it is suggested that at least
triplicate plating be used. A larger num-
ber may be required, depending on the
variability. The counts should be re-
ported as count per hand.

There are variations of this procedure
in use. For instance, instead of sampling
directly from the glove, the glove is re-
moved, turned inside out into stripping
fluid, and the hand rinsed with sampling
solution as well. If variations of this test
are to be used, the protocol should be
checked with Food and Drug Adminis-
tration personnel first.

Data handling—design—statistical as~
pects. It is assumed that there are no
right versus left hand differences in

microbial count. It is known that mi-
crobial handedness (a difference in count
between hands) exists; however, there
is apparently no relationship to whether
the subject is left or right handed. The
possible difference in count should be
compensated for with the initial random
allocation of subjects.

This will be tested using the baseline
eount to validate assumptions about the

influence of handedness. It is necessary, -

therefore, to keep data for the left and
right hand distinct.

The assignment of hands is as follows:

1. Right hand at 1 minute as observa-
tion of reduction from baseline (right
hand baseline) on all subjects (30 sub-
jects).

The objective of the design will be to
test as follows:

a. Test the logy, reduction from base-
line 1 minute after secrubbing with fast-
acting broad spectrum antimicrobials.

b. Test the initial log, reduction from
baseline one minute after scrubbing with
a substantative antimicrobial.

c. Test the logw reduction from base-
line 1 minute after scrubbing following
3 days with three consecutive scrubs per
day performed at one-hour intervals.

STATISTICAL ASPECTS

a. A test of the assumption that the
agent produces a given log. reduction,
such as 1-log., 2-108w,, or 3-logwn, reduc-
tion will be made using the data from
the one minufe result from the right
hand compared to the average baseline
(right hand baseline), A method like a
baired t-test could be used.

b. Left hand at a time designated by
random assignment to one of six time
periods (five subjects In each of six
groups) will be compared to left hand
baseline,

The objective here will be to charac-
terize the trend (in microbial growth)
with time up to six hours. It is desirable
that the count, over six hours, with fast-
acting, broad-spectrum antimicrobials
not exceed the baseline., I is expected
that the count will not exceed baseline

in six hours in the testing of substan- -

tive antimicrobials.
ANALYSIS

The analyses will be performed first
on each replication. There is replication
of the entire test on day two and on
day five after three consecutive washes
at hourly intervals oh day three, four,
and five. Use the original group assign-
ments of subjects observed for the same
time periods as determined by random
allocation.

Tests of trends may be done using
either an orthogonal procedure or some
suitable regression method. A combined
analysis using the results of the three
replications is possible using an appro-
priate analysis of variance technique. For
example; an analysis of variance on
the total set of experimental results
using the model described on page 519
(“Statistical Principles in Experimental
Design,” B. J. Winer, McGraw-Hill Book
Company, 1961) where hours correspond
to factor A and replications correspond to
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factor B. Baseline could be introduced

as a covariant. Tests of frends using the

orthogonal procedures will be employed.
APPENDIX

1. Sampling solution. (Williamson, Ref. 2).

Triton X-100-—0.1 percent in 0.076 M
phosphate buffer.

pPH—T7.9.

2. Sampling fluid. (Peterson, Ref. 6 and
9).
)Pota,ssium phosphate (monobasic)—04 g.
Sodium phosphate (dibasic)—10.1g.
Triton X-100—1.8 g.

Distilled water—1 liter.
Final pH==7.8.

The Glove Juice Test is required to
show the effectiveness of a product to
be labeled for use as a surgical hand
scrub. Other handwashing procedures
should also be performed if there are
indications for personiel handwashing.
The two preferred procedures are the
Cade and the Quinn handwashing pro-
cedures. The details of these tests are
published in the literature. Following
are some comments about these pro-
cedures are offered.

4, Effectiveness testing of handwash-
ing products—a. Comments applicable to
all handwashing testing procedures. 'The
numbers of micro-organisms present be-
fore and after scrubbing with various
formulations have been enumerated and
reported in the literature over the years.
One thing which has not been reported is
the identity of the micro-organisms re-
moved and those which remain. 'The
spectrum of micro-organisms against

which any one of the antimicrobial .

agents acts is variable.

The effect of the prolonged use of such
rroducts on the normal human skin flora
is essential information for all antimicro-
kials designed for repeated use.

There are indications that replacement
populations may indeed occur if certain
micro-organisms are removed or sup-
pressed (Ref. 7 and 8). In addition it is
becoming evident that the normal flora
of the skin may protect against skin in-
fections.

The comments concerning the use of
multiple plates in the culturing proce-
dures as well as the evaluation of specific
neutralizers for use in the testing of anti-
microbial agents apply to all in vivo
testing.

b. Cade handwashing procedure. This
test has been described by Cade (Ref.
5) and is an adaptation of the Price
(1938) handwashing test.

This procedure has been widely used
to estimate effectiveness. It has also been
widely adapted.

It has been the practice to use 6-10
subjects for basin tests. The count data
are utilized to compare the mean base-
line count with the count after use of
the test product. The comparison is most
often made as “percent reduction”. This
has bheen the criteria of effectiveness,
frequently without further analysis.

If one considers the inherent varia-

tion, the number of subjects is not at all-

adequate. Other, more sophisticated
analysis, such as analysis of covariance
and hypothesis testing of whether the re-
duction meets an established criterion, is
required, rather than simple and possibly
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misleading percent reduction. Subjects
must refrain from the use of all products
containing antimicrobials for two weeks
prior to the test. The period for estab-
lishment of the baseline count for sub-
jects in the test should be at least two
weeks. Sampling for baseline counts
should be toward the end of the baseline
control period and should be done at
least three times. Subjects taking anti-
biotics or oral contraceptives should be
disqualified.

A non-antimicrobial soap should be
used for washing when microbial counts
are to be done.

c. Quinn “split-use test. This test has
been described as a modification of the
Cade Test (Quinn, 1954). 'The primary
difference is that one hand is used as
the control for the test hand instead of
using an established baseline count as the
control.

The comments made previously con-
cerning the number of subjects in the
test apply here.

The comments concerning subjects
also apply. There is normally no baseline
count established. Subjects should re-
frain from the use of products contain-
ing antimicrobials for at least two weeks
prior to the test (pre-test period) since
many ingredients are substantive. The
Panel recommends the establishment of
a baseline count during the week follow-
ing the pre-test period as a good addition
to this testing procedure.

d. Testing health-care personnel hand-
washing product. Since the result ex-
pected from the use of this type of prod-
uct is the reduction of the transient flora
acquired as a result of patient care or

as a part of hospital routine, the testing

must involve the artificial contamination
of the hands and forearms. This proce-
dure can be executed by dipping the
hands into a liquid culture with at least
10° organisms per ml. and allowing one
minute before proceeding. The artificial
contamination of the hands may also be
produced by handling heavily contamin-~
ated materials to simulate actual prac-
tice.

The product under test should be used
according to the directions on the label.
Since these products are designed to be
used with multiple replication, the ef-
fectiveness testing procedure of hand
contamination and washing followed by
evaluation of the count of the contam-
inating organisms should be done at least
25 times in succession. Some period of
time should be allowed between repeats.
Evaluation of the count on the hands
can be done approximately every 5
washes.

In order to reliably carry out this test,
a marker strain of a microorganism
should be selected for use which is not
part of the normal flora and which may
be easily identified on culture plates. Two
organisms Irequently selected for this
purpose are Serratia marcescens (pig-
mented strain) and Bacillus subtilis var.
niger (strain globigii), Detrich isolate—
ATCC 93172,
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5. Effectiveness testing of a palient
pre-operative skin preparaiion. The his-
torical use and basic effectiveness re-
quirements are presented under the gen-
eral discussion of efficacy of pre-operative
skin preparations. The reader is referred
to the definition and discussion of the
product.

There are no established protoeols for
the testing of this category of products.
From the defined use of the product, the
antimicrobial as well as the formulated
product, should be tested for basic in
vitro data to establish its broad-spectrum
activity. (See Guidelines).

The in vivo efficacy testing procedures
should utilize the skin sampling proce-
dures in the Guidelines and in the dis-
cussion of efficacy. Since any given area
of skin surface can be tested, the control
area can be the same location on the
other half of the same subject (bilateral
paired comparison).

Since the definition states that rapid

‘activity is required, the time for testing

activity should be 30 minutes maximum.

The baseline count on the control area
matching the test area should.be estah-
lished using cup-scrubbing, tape strip-
ping techniques or other appropriate
sampling techniques. The same proce-
dure should be used for skin area treated
with the active produet. The test must be
done using an adequate population and
with sampling from skin areas on var-
ious parts of the body and certainly, in-
cluding the genital areas.

It is essential that the sample from the
skin be properly neutralized to inactivate
active chemical carried over from the
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skin. The neutralizer used must be tested
for toxicity to cells and for efficacy as
a neutralizer. The sample as well as the
culture conditions must be adequate to
determine the range of organisms which
can be isolated from the skin. (See
Guidelines for suggested media) . A mini-
mum of three-log reduction will be re-
quired to establish efficacy for a product
labeled as a pre-operative skin prepara~
tion.

6. Testing of a skin wound cleanser.
This product category has been estab-
lished and defined by this Panel. The
reader is referred to the definition and
discussion of product category. Inherent
in the definition is the concept of cleans-
ing and removal of foreign material.

Absence of delay in wound healing must
be established for a product in this
category. ’

The Panel recognizes that the festing
of delay in wound healing, particularly
in human subjeets, 1s difficult.

Animal models have been used with
artificially contaminated wounds by
some investigators (Ref, 1, 2 and 3). See
Efficacy Discussion and Yodophor State-
ment.

There 1s a need for the development
of procedures to determine whether topi-
cal products applied to minor skin
wounds would delay bealing in human
subjects. Until adequate human testing
procedures are available, data from ani-
mal models will be required to support
safety of a product to be labeled as a
skin wound cleanser.
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7. Effectiveness testing of a skin wound
protectant. The reader Is referred to the
definition and discussion of a skin wound
protectant. From the definition, a skin
wound protectant must act as a physical
barrier. The testing of barrier materials
can be done with a model system and
fluorescent particle challenge to the sys-
tem with subsequent detection of the
challenge particles on the other side of
the barrier. A model for this challenge
will have to be developed.

The second aspect of this definition to
be tested 1s the lack of promotion of the
growth of microorganisms. This charac~
teristic can be tested first in an animal
model system in which a wound is arti-
ficially produced in the animal skin. The
extent of the microbial growth in such a
system may be tested with various levels
of microbial contamination added to the
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wounds. The growth or reduction of
growth could be followed by appropriate
skin sampling techniques performed in
a time series after application of the test
product. The growth may also be assessed
by using an inoculum lower than the
minimum infective dose of a pathogen
for the animal followed by determination
of infections in the treated animals.

Animal tests should be followed .with
human testing. At the current level of
development of technigues, artificial con-
tamination in humans cannot be recom~
mended. However, a standard wound,
such as that-produced by a skin punch
biopsy, may be used to test whether the
product to be labeled as a skin wound
protectant promotes microbial growth in
a minor wound. Another approach in the
production of an artificial injury for
human testing which might be used is the
repetitive skin stripping technique of
Marples (Ref. 1). This procedure uses the
repeated removal of skin layers with
cellophane tape until the glistening layer
Is exposed. This minjor injury can rea-
sonably be used for these testing pur-
poses but would simulate only very minor
wounds. Skin graft donor sites might
also be used.

With any model selected for testing,
particular attention should be given to
testing the growth of anaerobic micro-
organisms where an occlusive system 1is
used. It 1s expected that up-to-date
techniques for the isolation and growth
of anaerobes would be employed.
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Therefore, pursuant to provisions of
the Federal Food, Drug, and Cosmetic
Act (secs. 201, 502, 505, 701, 52 Stat.
1040-42 as amended, 1055-56 as amended
by 70 Stat. 919 and 72 Stat. 948; 21 U.S.C.
321, 352, 355, 371) and the Administra~
tive Procedure Act (secs. 4, 5, 10, 60 Stat.
238 and 243 as amended; 5 U.S.C. 553,
554, 702, 703, 704) and under authority
delegated to him (21 CFR 2.120), the
Commissioner of Food and Drugs pro-
poses that Subchapter D be amended,
pursuant to the recommendations of the

. Advisory Review Panel on Over-the-

Counter Topical Antimicrobial Drugs, by
adding a new Part 333, effective 6 months
after publication of the final monograph
in the FEDERAL REGISTER, t0 read as fol-
lows:

PART 333—TOPICAL ANTIMICROBIAL
PRODUCTS FOR OVER-THE-COUNTER
HUMAN USE

Subpart A—General Provisions

Sec.

333.1 Scope.

833.8 Definltlons.

Subpart B—Active Ingredients

333.30 Patient pre-operative ekin prepara-
tion.

8kin wound cleanser.

Subpart C—Testing Procedures
Preservative testing.

333.40

833.60

Subpart D—Labeling
Sec.
333.70
333.75
333.80

Antimicrobial soap.

Health~care personnel handwash.

Patient pre-operative skin prepara-
tion.

Skin antiseptic.

Skin wound cleanser.

Skin wound protectant.

Surgical hand scrub.

333.85
333.90
333.95
333.99

AuTHORITY: Federal Food, Drug, and Cos-
metic Act (secs. 201, 502, 05, 701, 52 Stat.
1040-42 as amended, 10556-56 as amended by
72 Stat, 919 and 72 Stat. 948; (21 U.S.C. 321,
8b2, 855, 371), and Administrative Procedure
Act (secs. 4, 5, 10, 60 Stat. 238 and 243, as
amended; 5 U.8.C. 553, 554, 702, 703, 704).

Subpart A—General Provisions
§ 333.1 Scope.

An over-the-counter antimicrobial
product in a form suitable for topical use
is generally recognized as safe and effec-
tive arid is not misbranded if it meets
each of the following conditions and
each of the general conditions estab-
Iished in § 330.1 of this chapter.

§ 333.3 Definitions.

For topical preparations when applied
at acceptable use concentrations (the
dilution recommended for use as distin-
guished from marketed concentrates) as
used in this part:

(a) Antimicrobial soap. A soap con-
taining an active ingredient with in vitro
and in vivo activity against skin micro-
organisms. )

(b) Health-care personnel handwash.
A safe, nonirritating preparation de-
signed for frequent use which reduces
the number of transient microorganisms
on intact skin to an initial baseline level
after adequate washing, rinsing, and dry-
ing. If the preparation contains an anti-
microbial agent, it should be broad-
spectrum, fast-acting, and if possible,
persistent.

(¢) Patient pre-operative skin prepa-
ration. A safe, fast-acting, broad-
spectrum antimicrobial-containing prep-
aration which significantly reduces the
number of micro-organisms on intact
skin.

(d) Skin antiseplic. A safe, non-
irritating, antimicrobial - containing
preparation which prevents overt skin
infection. Claims stating or implying an
effect against micro-organisms must be
supported by controlled human studies
which demonstrate prevention of infec-
tion.

(e) Skin wound cleanser. A safe, non-
irritating, liquid preparation (or product
to be used with water) which assists in
the removal of foreign material from
small superficial wounds and does not
delay wound healing.

£) Skin wound protectani. A safe,
non-irritating preparation applied to
small cleansed wounds which provides a
protective (physical and/or chemical)
barrier and neither delays healing nor
favors the growth of micro-organisms.

(g) Surgical hand scrub. A safe,
non-irritating antimicrobial-containing
preparation which significantly reduces
the number of micro-organisms on the
intact skin. A surgical hand scrub should
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be broad-spectrum, fast-acting, and per-
sistent.

Subpart B—Active Ingredients

§ 333.30 Patient pre-operative skin prep-
aration.

(a) Active ingredient. The active in-
gredient of the product consists of the
following within the maximum dosage
limit established:

(1) Tincture of iodine. Todine tincture
contains not less than 1.8 grams and not
more than 2.2 grams of iodine (I), and
not less than 2.1 grams and not more
than 2.6 grams of sodium iodide (NaI) in
each 100 ml. of 44-50 percent ethyl alco-
hol or an appropriate denatured alcohol.

§ 333.40 Skin wound cleanser.

(a) Active ingredients. The active in-
gredients of the product consists of one
or more of the following within any max-
imum dosage limit established:

(1) Quaternary ammonium containing
active ingredients. Quaternary ammo-
nium compounds (as Benzalkonium chlo-
ride, Benzethonium chloride and Methyl-
benzethonium chloride) limited to a use
concentration not greater than 1/750.
All preservative systems included in any
such formulation must be tested accord-
ing to the procedure described in The
United States Pharmacopeia XVIII
(page 846).

(2) Hezxylresorcinol. Hexylresorcinol
limited to a use concentration not greater
than 1/1000.

Subpart C—Testing Procedures
§333.60 Preservative testing.

All antimicrobial ingredients used
singly or as part of a preservative sys-
tem for a topical product identified in
§ 333.3 shall be tested to establish the
minimum effective preservative con-
centration for each product formula-
tion. Determine the minimum effective
pbreservative concentration according to
the procedures described in the United
States Pharmacopeia XVIII (page 845).
The resulting data shall be submitted to
the Food and Drug Administration for
approval prior to use.

Subpart D—Labeling
§ 333.70 Antimicrobial soap.

The labeling of the product may con-
tain any phrase In the definition of an
antimicrobial soap established in § 333.3
(a). Labeling may also include the
phrase(s) : “Antimicrobial soap”, “anti-
bacterial soap”, “reduces odor”, “deodor-
ant soap”.

§ 333.75 Health-care personnel hand-

wash.

The labeling of the product may con-
tain any phrase in the definition of a
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health-care personnel handwash estab-
lished in § 333.3(b). Labeling may also
include the phrase(s): “Decreases bac-
teria on the skin”, “reduces risk and/or
chance of cross-infection”, “recom-
mended for repeated use”.

§ 333.80 Patient pre-operative skin prep-
aration.

(a) Indications. The labeling of the
product may contain any phrase in the
definition of a patient pre-operative skin
preparation established in § 333.3(c).
Labeling may also include the phrase(s) :
“kills microorganisms”, “reduces the
number of microorganisms in the
treated area”, “broadspectrum” (if such

applies) .

(b) Warnings. The labeling of the
product contains the following warnings:

(1) “May delay healing or irritate
broken skin”. ;

(2) “Do not bandage”,

(¢) Directions for use. The labeling of
the product contains the statement, “Ap-
ply to (paint) the operative site prior to
surgery and remove immediately upon
drying after application with 70 per-
cent alcohol, or use as directed by a
physician”.

§ 333.85 Skin antiseptic.

(a) Indications. The labeling of the
produect may contain any phrase in the
definition of a skin antiseptic established
in § 333.3(d). Labeling may also include
the phrase(s) : “Prevents skin infection”,
“controls infection”, “degerming”, “kills
germs”, “bacteriostatic”, “bactericidal”,
“reduces the risk of infection and eross-
infection”, “mircobiocidal”, “first-aid
product”.

(b) Directions for use. The labeling
of the product shall contain the state-
ment, “Apply to affected area”, and con-
tain the recommended dosage for use,
time interval (if any) and method by
which the product shall be used to pre-
vent overt skin infection for those par-
ticular organisms for which the product
Is generally recognized as safe and
effective,

§ 333.90 Skin wound cleanser.

(a) Indications. The labeling of the
product may contain any phrase in the
definition of a skin wound cleanser estab-
lished in § 333.3(e). Labeling may also
Include the phrase(s): “To clean super-
ficial wounds”, “wash superficial (small)
wounds”, “ald in removal of foreign
materials such as dirt and debris”, “first-
aid product”.

(b) Warnings. The labeling for Quater-
nary ammonium contalning products
contains the following warnings:
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(1) For products marketed as concen-
trates: (1) “Caution: May cause eye ir-
ritation or eye damage unless diluted.”
(i) Dilute before each use to avoid
spoilage.

(2) “Use of solution with occlusive

,dressing is not advisable”.

(¢) Directions for use. The labeling of
the product shall contain the statement,
“Apply to affected area”, and the recom-
mended dosage for use and method by
which the product shall be used to
cleanse a small wound without further
damage to the injured area.

§ 333.95 Skin wound protectant.

(a) Indications. The labeling of the
product may contain any phrase in the
definition of a skin wound protectant
established in § 333.3(f) of this chapter.
Labeling may also include the phrase(s) :
“Protects against contamination”, “pro-
tectant”, “protects wounds”, “first-aid
product”.

(b) Warnings. The labeling of the
broduct shall contain the following
warnings:

(1) “Should not be used for large or
deep wounds.”

(2) “Should not be used for more than
(time certain) days except upon advice
and supervision of a physician.”

(¢) Directions for use. The labeling of
the product shall contain the statement,
“cleanse wound thoroughly before ap-
plying”, and contain the recommended
dosage and the method by which the
product should be used.

§ 333.99 Surgical hand scrub.

The Ilabeling of the product may
contain any phrase in the definition
of a surgical hand scrub established in
§ 333.3(g).

Interested persons are invited to sub-
mit their comments in writing (prefer-
ably in quintuplicate) regarding. this
proposal on or before November 12, 1974.
Such comments should be addressed to
the Office of the Hearing Clerk, Food

and Drug Administration, Room 4-65,
5600 Fishers Lane, Rockville, MD 20852,
and may be accompanied by a memoran-~
dum or brief in support thereof. Addi-
tional comments replying to any com-
ments so filed may also be submitted on
or before December 12, 1974. Received
comments may be seen in the above office
during working hours, Monday through
Friday.

Dated: September 6, 1974,

A. M. ScummrT,
Commissioner of Food and Drugs.
[FR Doc.74-21055 Filed 9-12-74;8:45 am)
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