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COST CONSIDERATIONS

Advisory Committee Meeting for Pharmaceutical Science
September 23, 1999.

My name is Leon Shargel, Ph.D. and I am the Vice President and Technical Director
of the National Association of Pharmaceutical Manufacturers, NAPM. I have a B.S.
in Pharmacy from the University of Maryland and Ph.D. in Pharmacology from the
George Washington University Medical Center. I have authored or co-authored
many papers in biopharmaceutics and pharmacokinetics including a leading
textbook, now in its 4th edition that is required reading in many colleges of
pharmacy.

NAPM is the international trade organization representing manufacturers,
distributors and repackagers of generic multisource prescription drugs, OTC drugs,
dietary supplements and veterinary drugs. The organization prides itself in serving
the needs of its members and has been heavily involved in legislative, legal,
regulatory and technical issues concerning the generic pharmaceutical industry.

On behalf of NAPM and its members, including our generic drug product
manufacturers and contract research organizations (CROs), I would like to discuss
the FDA proposed recommendations for performing individual bioequivalence
studies. Specifically, I will consider the clinical significance, ethical concerns and
cost considerations for performing these studies.
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INDIVIDUAL BIOEQUIVALENCE - CLINICAL SIGNIFICANCE, ETHICAL AND
COST CONSIDERATIONS

Clinical Significance

Fundamental to this discussion is whether switchability is a clinically significant
problem with which we need to be concerned.

We certainly agree with the FDA position that “the prescriber and patient should be
assured that the newly administered drug product will yield comparable safety and
efficacy to that of the product for which it is being substituted.” However, we do not
agree with FDA that the use of replicate studies and the determination of individual
or population bioequivalence is needed or desirable for the determination of
bioequivalence.

On January 28, 1998 Dr. Stuart L. Nightingale, Associate Commissioner for Health
Affairs wrote a letter to health practitioners that was prompted by concerns about
the interchangeability of certain products characterized as narrow therapeutic index
(NTI) drug products (Attachment 1). This ‘Dear Colleague’ letter concluded that:

e Additional clinical tests or examinations by the health care provider are not
needed when a generic drug product is substituted for the brand name product.

» Special precautions are not needed when a formulation and/or a manufacturing
change occurs for a drug product, provided that the change is approved according
to applicable laws and regulations by the FDA.

e As noted in the “Orange Book,” in the judgement of the FDA, products
evaluated as therapeutically equivalent can be expected to have equivalent
clinical effect whether the product is brand name or generic drug product.

It is not necessary for the health provider to approach any one therapeutic class
of drug products differently from any other class when there has been a
determination of therapeutic equivalence by FDA for the drug products under
consideration.

Additionally, Dr. Nightingale wrote that, “ To date, there are no documented
examples of a generic product manufactured to meet its approved specifications that
could not be used interchangeably with the corresponding brand name drug.”
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More recently, Eric Ormsby of the Health Protection Branch Canada gave a
presentation at the AAPS/FDA Workshop on Individual Bioequivalence: Realities
and Implementation, Montreal, Canada, 8/30-9/1/99 in which he reported that 2,500
products on the Canadian market were approved using the AB standards. Mr.
Ormsby stated in a slide, “Is post-marketing surveillance really so insensitive that
clinically important problems can’t be detected?” Thus, Mr. Ormsby indicated that
the Canadian Health Protection Branch has not observed any clinical safety
problems due to switchability.

Therefore, we feel that the determinination of therapeutic equivalence by the
current FDA review and approval process for an Abbreviated New Drug
Application (ANDA) and for scale-up and post approval changes (SUPAC) is
working and that generic substitution of AB rated drug products is safe and
efficacious.

What then is the driving force for performing individual bioequivalence studies?
Certainly the determination of subject-by-formulation and within subject variability
might be useful to know. However, should this information be required for all
bioequivalence studies? We think not.

To date, approximately 50 data sets from bioequivalence studies have been
statistically analyzed for subject-by-formulation interactions. It is apparent from the
IBE Workshop in Montreal and at other meetings (e.g., AAPS Annual Meeting in
Boston, November, 1996), that experts disagree considerably as to the clinical
significance and interpretation of a subject-by-formulation interaction. It is our
opinion that if a subject-by-formulation interaction is a safety or efficacy problem,
the scientific literature would be replete with clinical studies or at least case reports
showing this problem.

Ethical Concerns

A fundamental caveat in performing clinical research is “Do No Harm.” The
Declaration of Helsinki, 1989 (Attachment 2) discusses 12 Basic Principles that
should be considered when performing research on human subjects. I would like to
mention three of these basic principles:

#1 “Biomedical research involving human subjects must conform to generally
accepted scientific principles and should be based on adequately performed
laboratory and animal experimentation and a thorough knowledge of the
scientific literature.” -

At this time, we do not have scientific literature that indicates that switchability is a
safety or efficacy problem.



NAPM Comments on Individual Bioequivalence p-4
September 23, 1999

#2 “The design and performance of each experimental procedure involving human
subjects should be clearly formulated in an experimental protocol which should
be transmitted for consideration, comment and guidance to a specifically
appointed committee independent of the investigator and the sponsor, provided
that this independent committee is in conformity with the laws and regulations
of the country in which the research experiment is performed.”

With noted exceptions listed in the draft guidance, FDA recommends that all
bioequivalence studies be designed as replicate studies and that the applicant may
use average population statistics as the basis for establishing bioequivalence. Data
from the replicate design will be given to the FDA for further statistical analysis.

It is my understanding that FDA is requesting this information from these replicate
studies to further assess the need for and application of the proposed individual
individual bioequivalence criterion. We feel that extra data sets from human
subjects should not be obtained without a peer reviewed protocol describing how
the data is to be analyzed and a risk/benefit assessment.

#4 “ Biomedical research involving human subjects cannot legitimately be carried
out unless the importance of the objective is in proportion to the inherent risk to
the subject.”

A four-way crossover replicate design has a greater inherent risk to the subjects and
double the drug exposure compared to a two-way crossover study. Chances for an
adverse drug event are increased proportionately. Moreover, more blood samples
are drawn per subject and that may increase the trauma to the subject and risk of
damage to the blood vessels.

Cost Considerations:

We feel that an additional financial cost to the pharmaceutical industry is
inconsequential if this additional cost burden provides for the marketing of safer
and more efficacious drug products. To date, we are not convinced that the added
expense and burden to the pharmaceutical industry is justified. The proposal for
performing replicate design bioequivalence studies increases the cost to both the
finished dosage form manufacturers and to the contract research organizations
(CROs).

.-
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The cost to the finished dosage form manufacturers is based on two aspects. First,
the cost for doing a replicate design study is higher compared to a two-way crossover
study. Using three drug classes, warfarin, indapamide and diltiazem, we surveyed
several CROs to provide cost estimates (Attachment 3). Each CRO had experience in
performing replicate design studies and was given the same experimental design
with an appropriate number of subjects that would provide the statistical power
needed for generic drug product approval using average bioequivalence. In all cases,
the cost for the performing the replicate design study is greater.

Second, the longer time for completing a replicate design study is an added cost to
the finish dosage form manufacturers due to the longer time to complete an ANDA
application resulting in a longer time before market approval.

Replicate design bioequivalence studies are also an increased burden to the CROs.
Some of the problems discussed by our CRO members include:

Recruitment problems
More drop outs are predicted for a 4-way vs 2-way crossover design.
Participants need to be remunerated more for four dose periods.

Participants may be used less frequently due to greater blood volume or
longer washout periods. This results in (1) having a smaller subject
population pool from which to recruit, (2) using more naive volunteers in
the study, or (3) promoting professional volunteers who participate due
perhaps to unemployment elsewhere.

Institutional Review Board (IRB)

IRB approval for replicate studies may be a problem based on ethical and
risk/benefit considerations

Drug monitoring

More drug monitoring for adverse events is needed (e.g., a replicate design for
diltiazem will need more electrocardiogram monitoring.)

-n

Increased clinical capacity

In order to maintain the same number of studies, CROs will have to double
their clinical capacity and double the number of available beds.
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Longer delays in placing the study in the queue.

According to one CRO, studies might be delayed from 6-12 months. For those
drug products in the R & D pipeline, this would result in a longer exclusivity
period for the innovator drug product.

Summary:

1. Switchability does not appear to be a clinically significant safety or efficacy
problem.

2. The ethics (risk/benefit) for performing replicate design clinical studies for most
drugs to assess bioequivalence must be carefully considered.

3. Replicate design clinical studies places an additional burden to the industry

4. Even though product approval is based on average bioequvalence criteria, the
extra study data obtained from replicate studies may be used indiscriminately by
consumer groups, state formulary commission, and others to determine if the
product has a subject-by-formulation interaction and whether the product passes
IBE criteria .

Recommendations:

We recommend that a appropriately designed replicate clinical studies be performed
to examine the switchability issue. The objectives statistical design and data
analysis should be available for peer review. The funding of these studies should
not be an additional burden to the pharmaceutical industry. One possible
suggestion for funding, may be through the Product quality Research Initiative
(PQRI).

I thank you for the opportunity to discuss our comments. I hope that these
‘comments are clear and welcome any questions that you may have.

.
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D Food and Drug Administration
Rockville MD 20857

January 238, 1998

Dear Colleague:

As you may be aware, certain individuals and groups have
appeared recently before state legislatures, state boards of
pharmacy, and drug utilization review committees, to express
concerns about the interchangeability of certain products they
Characterize as narrow therapeutic index (NTI) drug products. A
particular concern being raised by them is whether the safety and
efficacy profile of these products could change if a switch were
made from a brand-name product to an FDi-designated
Cherapeutically equivalent generic product. FDA wishes to
comment on the issue of interchanging any brand-name drug with a
- therapeutically equivalent generic drug and requests that you

inform your association's members of this information.

For both brand-name and generic drugs, FDA works with '
pharmaceutical companies to assure that all drugs marketed in the
U.S. meet specifications for identity, strength, quality, purity
and potency. In approving a generic drug product, the FDA
requires many rigorous tests and procedures to assure that the
generic drug is interchangeable with the brand-name drug under
all approved indications and conditions of use. For these
reasons, FDA approved product labeling does not recommend that
any additional tests need to be performed by the health care
provider when a switch occurs from a brand-name drug product to a
generic equivalent drug product, from a generic equivalent to a
brand-name product drug, or from one generic product to another
when both are deemed equivalent to a brand-name drug product.
Brand-name drug products and therapeutically equivalent generic
drug products are identified in the FDA publication, “Approved
Drug Products with Therapeutic Equivalence Evaluations,”
frequently called the “Orange Book."

In addition to tests performed prior to market entry, FDA
regularly assesses the quality of products in the marketplace and
thoroughly researches and evaluates reports of alleged drug
product inequivalence. To date, there are no documented examples
©of a generic product manufactiired to meet its approved
specifications that could not be used interchangeably with the
corresponding brand-name drug. Questions have been raised in the
past, as well, regarding brand name and generic products about
which there could be concern that quality failures might
represent a public safety hazard. FDA has performed post-
marketing testing on many of these drugs to assess their quality.
In one instance, more than 400 samples of 24 marketed brand-name
and generic dru¢ products were tested and found to meet the



established standards of purity and quality. Because patients
may pay closer attention to their symptoms when the substitution
of one drug product for another occurs, an increase in symptoms
may be reported at that time, and anecdotal reports of decreased
efficacy or increased toxicity may result. Upon investigation by
FDA, no problems attributed to substitution of one approved drug
product for another has occurred.

FDA works with both brand-name and generic drug product
manufacturers after a drug product is in the marketplace to
assure its quality. For example, brand-name and generic drug
product manufacturers may want to change the drug formulation,
site of manufacture, or manufacturing process after the drug is
in the marketplace. These types of changes can be put in place
only after the drug manufacturer provides the FDA with sufficient
evidence that the drug identity, strength, quality, purity and
potency will not change.

There are products in which small changes in the dose and/or
blood concentration could potentially result in clinically
important changes in drug efficacy or safety. Usually, these
drugs require frequent adjustments in the dose of the drug and
careful patient monitoring irrespective of whether the drug is a
brand or generic drug product. These drugs may sometimes be
described in FDA approved drug labeling as narrow therapeutic
range drugs.

FDA may recommend to the manufacturers additional tests for
approval of both brand-name and generic products, depending on
the complexity of a drug substance or drug product and also
depending on whether small changes in the dose and/or blood
concentration could result in changes in drug efficacy or safety.
It may also require additional tests for certain post-approval
changes in manufacturing. The agency's recommendation tc the
manufacturer for these additional tests is designed to give the
practitioner and patient additional assurance of product quality
and interchangeability. These additional requirements should not
be construed to mean that additional clinical scrutiny is
necessary when interchange occurs. If anything, the additional
tests required of pharmaceutical manufacturers are designed to
reduce, not increase, concerns on the part of patients and
practitioners.

Based on FDA's determination” of therapeutic equivalence between
generic and innovator drug products, the FDA concludes that:

. Additional clinical tests or examinations by the health care
provider are not needed when a generic drug product is
substituted for the brand-name product.
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Special precautions are pnot needed when a formulation and/or
a manufacturing change occurs for a drug product provided
that the change 1is approved according to applicable laws and

regulations by the FDA.

As noted in the “Orange Book,” in the judgment of the FDA,
products evaluated as therapeutically equivalent can be
expected to have equivalent clinical effect whether the
product is brand name or generic drug product.

It is pot necessary for the health care provider to approach
any one therapeutic class of drug products differently from
any other class, when there has been a determination of
therapeutic equivalence by FDA for the drug products under

consideration.

In considering drug product selection decisions, FDA acknowledges
and supports the importance of good communication between the
patient and the health care provider, particularly with regard to
medications that require frequent monitoring of performance. We
hope this information is useful to health care providers when
making decisions regarding drug product selection.

We thank you for seeing that this information reaches the members
of your organization. '

Sincerely,

] X Ft

Stuart L. Nightingale, M.D.
Associate Commissioner
for Health Affairs
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Annex 1

WORLD MEDICAL ASSOCIATION DECLARATION
OF HELSINKI

Recommendations guiding physicians
in biomedical research involving human subjects

Adopted by the 18th World Medical Assembly
Helsinki, Finland, June 1964

and amended by the
29th World Medical Assembly
Tokyo, Japan, October 1975
35th World Medical Assembly
Venice, Italy, October 1983
and the
41st World Medical Assembly
Hong Kong, September 1989

INTRODUCTION

It is the mission of the physician to safeguard the health of the people.
His or her knowledge and conscience are dedicated to the fulfillment of
this mission.

The Declaration of Geneva of the World Medical Association binds
the physician with the words, “The health of my patient will be my first
consideration,” and the International Code of Medical Ethics declares
that, ““A physician shall act only in the patient’s interest when providing
medical care which might have the effect of weakening the physical and
mental condition of the patient.”

The purpose of biomedical research involving human subjects must
be to improve diagnostic, therapeutic and prophylactic procedures and
the understanding of the aetiology and pathogenesis of disease.

In current medical practice most diagnostic, therapeutic or
prophylactic procedures involve hazards. This applies especially to
biomedical research.

Medical progress is based on research which ultimately must rest in
part on experimentation involving human subjects.

In the field of biomedical research a fundamental distinction must be
recognized between medical research in which the aim is essentially
diagnostic or therapeutic for a patient, and medical research, the
essential object of which is purely scientific and without implying direct
diagnostic or therapeutic value to the person subjected to the research.

Special caution must be exercised in the conduct of research which
may affect the environment, and the welfare of animals used for research
must be respected.

AT



Because it is essential that the results of laboratory experiments be
applied to human beings to further scientific knowledge and to help
suffering humanity, the World Medical Association has prepared the
following recommendations as a guide to every physician in biomedical
research involving human subjects. They should be kept under review in
the future. It must be stressed that the standards as drafted are only a
guide to physicians all over the world. Physicians are not relieved from
criminal, civil and ethical responsibilities under the laws of their own

countries.

I. BASIC PRINCIPLES

1.

Biomedical research involving human subjects must conform to
generally accepted scientific principles and should be based on
adequately performed laboratory and animal experimentation
and a thorough knowledge of the scientific literature.

The design and perfg@rmance of each experimental procedure
involving human subjects should be clearly formulated in an
experimental protocol which should be transmitted for con-
sideration. comment and guidance to a specially appointed
committee independent of the investigator and the sponsor,
provided that this independent committee is in conformity with
the laws and regulations of the country in which the research
experiment is performed.

Biomedical research involving human subjects should be
conducted only by scientifically qualified persons and under the
supervision of a clinically competent medical person. The
responsibility for the human subject must always rest with a
medically qualified person and never rest on the subject of the
research, even though the subject has given his or her consent.
Biomedical research involving human subjects cannot legiti-
mately be carried out unless the importance of the objective is in
proportion to the inherent risk to the subject.

Every biomedical research project involving human subjects
should be preceded by careful assessment of predictable risks in
comparison with foreseeable benefits to the subject or to others.
Concern for the interests of the subject must always prevail over
the interests of science and society.

The right of the research subject to safeguard his or her integrity
must always be respected. Every precaution should be taken to
respect the privacy of the subject and to minimize the impact of
the study on the subject’s physical and mental integrity and on the
personality of the subject.

Physicians should abstain from engaging in research projects
involving Muman subjects unless they are satisfied that the
hazards involved are believed to be predictable. Physicians

an
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1.

should cease any investigation if the hazards are found to
outweigh the potential benefits.

In publication of the results of his or her research, the physician is
obliged to preserve the accuracy of the results. Reports of
experimentation not in accordance with the principles laid down
in this Declaration should not be accepted for publication.

In any research on human beings, each potential subject must be
adequately informed of the aims, methods, anticipated benefits
and potential hazards of the study and the discomfort it may
entail. He or she should be informed that he or she is at liberty to
abstain from participation in the study and that he or she is free to
withdraw his or her consent to participation at any time. The
physician should then obtain the subject’s freely-given informed
consent. preferably in writing. :

When obtaining informed consent for the research project the
physician should be particularly cautious if the subject is In a
dependent relationship to him or her or may consent under
duress. In that case the informed consent should be obtained by a
physician who is not engaged in the investigation and who is
completely independent of this official relationship.

In case of legal incompetence. informed consent should be
obtained from the legal guardian in accordance with national
legislation. Where physical or mental incapacity makes it
impossible to obtain informed consent, or when the subject is a
minor. permission from the responsible relative replaces that of
the subject in accordance with national legislation.

Whenever the minor child is in fact able to give a consent, the
minor’s consent must be obtained in addition to the consent of the
minor’s legal guardian.

The research protocol should always contain a statement of the
ethical considerations involved and should indicate that the
principles enunciated in the present Declaration are complied

with.

. MEDICAL RESEARCH COMBINED WITH PROFESSIONAL CARE

(Clinical research)

1.

In the treatment of the sick person, the physician must be free to
use a new diagnostic and therapeutic measure, if in his or her
judgement it offers hope of saving life, reestablishing health or
alleviating suffering.

The poteiitial benefits, hazards and discomfort of a new method
should be weighed against the advantages of the best current
diagnostic and therapeutic methods.

In any medical study, every patient —including those of a control
group, if any — should be assured of the best proven diagnostic
and therapeutic method.

49
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5.

The refusal of the patient to participate in a study must never
interfere with the physician-patient relationship.

If the physician considers it essential not to obtain informed
consent, the specific reasons for this proposal should be stated in
the experimental protocol for transmission to the independent
committee (I, 2).

The physician can combine medical research with professional
care, the objective being the acquisition of new medical
knowledge, only to the extent that medical research is justified
by its potential diagnostic or therapeutic value for the patient.

IIl. NON-THERAPEUTIC BIOMEDICAL RESEARCH INVOLVING

HUMAN SUBJECTS
(Non-clinical biomedical research)

l.

In the purely scientific application of medical research carried out
on a human being, it is the duty of the physician to remain the
protector of the life and health of that person on whom
biomedical research is being carried out.

The subjects should be volunteers — either healthy persons or
patients for whom the experimental design is not related to the
patient’s illness. '

3. The investigator or the investigating team should discontinue the

research if in his/her or their judgement it may, if continued, be

harmful to the individual.
In research on man, the interest of science and society should

never take precedence over considerations related to the
wellbeing of the subject.

SN
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September 16, 1999

Leon Shargel, Ph.D.
National Association of Pharmaceutical Manufacturers

320 Old Country Road
Garden City, NY 11530-1752
VIA FAX (516) 741-3696

Dear Leon:

Enclosed please find sample budgets for the six abstracts which were previously sent to
you.

Drug Name 2-way 4-way
Warfarin $111,267.00 $318,056.00
Indapamide $ 99,304.00 $214,353.00
Diltiazem $154,115.00 $334,682.00

If you require further information or have any questions, please do not hesitate to contact
us.

Cordially,



Test Product:
Reference Product:
Dosing:

Study Overview:

Study Participants:

Screening requirements:

Sample Collection:

Subject Safety:

Analytical Method:

Study Template No. 01

Warfarin
COUMADIN®2 mg Tablet by Dupont Pharma
I x 2 mg tablets

Randomized, single-dose, two-way crossover design under
fasting conditions

Young, healthy males (18-45 year old inclusive) N =24
Confinement: Approximately 10 hours prior to until 24 hours after

dose administration.

General: Routine medical history, medication history, physical
examination, and electrocardiogram, no history of clinically
significant gastrointestinal disease

Screening Evaluations: CBC with differential, chemistry panel (9),
urinalysis, screens for HIV antibody, hepatitis B surface antigen, and
drugs of abuse

Check-in Evaluation: Drug abuse screen

Exit Evaluations: Physical examination and clinical laboratory
measurements which will include CBC with differential & chemistry

Blood = 21 samples per subject per period

Routine clinical monitoring which includes, blood pressure and heart
rate measurements prior to dosing and after dosing as determined by
the investigator(s); Blood glucose will be monitored prior to dose
administration and after dosing as determined by the investigator(s).

HPLC
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Test Product:

Reference Product:

Dosing:

Study Overview:

Study Participants:

Screening requirements:

Sample Collection:

Subject Safety:

Analytical Method:
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Study Template No. 02

Indapamide

LOZOL® 2.5 mg Tablets by Rhone-Poulenc
Rorer Pharmaceuticals, Inc.

1x2.5mg

Randomized, single-dose, two-way crossaver design under
fasting conditions

Young, healthy males (18-45 year old inclusive) N =26
Confinement: Approximately 10 hours prior to until 24 hours after
dose administration. :

General: Routine medical history, medication history, physical
examination, and electrocardiogram, no history of clinically
significant gastrointestinal disease

Screening Evaluations: CBC with differential, chemistry panel (9),
urinalysis, screens for HIV antibody, hepatitis B surface antigen, and
drugs of abuse

Check-in Evaluation: Drug abuse screen

Exit Evaluations: Physical examination and clinical laboratory
measurements which will include CBC with differential & chemistry

Blood = 19 samples per subject per period

Routine clinical monitoring which includes, blood pressure and heart
rate measurements prior to dosing and after dosing as determined by
the investigator(s); Blood glucose will be monitored prior to dose
administration and after dosing as determined by the investigator(s).

“m,
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Test Product:

Reference Product:

Dosing:

Study Overview:

Study Participants:

Screening requirements:

Sample Collection:

Subject Safety:

Analytical Method:

Study Template No. 03

Diltiazem XR

DILACOR XR® (diltiazem HC1) Extended Release Capsules,
RHONE-POULENC RORER, COLLEGEVILE, PA

1 x 240 mg

Randomized, two-way crossover design under fasting
conditions

Young, healthy males (18-45 year old inclusive) N =32
Confinement: Approximately 10 hours prior to until 36 hours after
dose administration.

General: Routine medical history, medication history, physical
examination, and electrocardiogram, no history of clinically
significant gastrointestinal disease

Screening Evaluations: CBC with differential, chemistry panel (9),
urinalysis, screens for HIV antibody, hepatitis B surface antigen, and
drugs of abuse

Check-in Evaluation: Drub abuse screen

Exit Evaluations: Physical examination and clinical laboratory
measurements which will include CBC with differential & chemistry

Blood = 16 samples per subject per period

Routine clinical monitoring which includes, blood pressure and heart
rate measurements prior to dosing and after dosing at 3, S, 7, 9, and
11 hours and as determined by the investigator(s); ECG will be
monitored prior to dose administration and after dosing at 4, 6, 8, 10
hours and as determined by the investigator(s).

-,
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Test Product:
Reference Product:
Dosing:

Study Overview:

Study Participants:

Screening requirements:

Sample Collection:

Subject Safety:

Analytical Method:

Study Template No. 04

Warfarin
COUMADIN®2 mg Tablet by Dupont Pharma
1 x 2 mg tablets

Randomized, single-dose, four period crossover replicate design
under fasting conditions

Healthy males & femnales (18-35 years & 45-65 years old inclusively)
N=36

Confinement: Approximately 10 hours prior to until 24 hours after
dose administration.

Washout: At Jeast 28 days

General: Routine medical history, medication history, physical
examination, and electrocardiogram, no history of clinically
significant gastrointestinal disease

Screening Evaluations: CBC with differential, chemistry panel (9),
urinalysis, screens for HIV antibody, hepatitis B surface antigen, and
drugs of abuse

Check-in Evaluation: Drug abuse screen

Exit Evaluations: Physical examination and clinical Jaboratory
measurements which will include CBC with differential & chemistry

Blood = 21 samples per subject per period

Routine clinical monitoring which includes, blood pressure and heart
rate measurements prior to dosing and after dosing as determined by
the investigator(s); Blood glucose will be monitored prior to dose
administration and after dosing as determined by the investigator(s).

HPLC



Test Product:

Reference Product:

Dosing:

Study Overvicw:

Study Participants:

Screening requirements:

Sample Collection:

Subject Safety:

Analytical Method:

Study Template No. 05

Indapamide

LOZOL® 2.5 mg Tablets by Rhone-Poulenc
Rorer Pharmaceuticals, Inc.

Ix25mg

Randomized, single-dose, four period crossover replicate design
under fasting conditions

Healthy males & females (18-35 years & 45-65 years old inclusive)
N =36

Confinement: Approximately 10 hours prior to until 24 hours after
dose administration.

Washout: At Jeast 7 days

General: Routine medical history, medication history, physical
examination, and electrocardiogram, no history of clinically
significant gastrointestinal disease

Screening Evaluations: CBC with differential, chemistry panel (9),
urinalysis, screens for HIV antibody, hepatitis B surface antigen, and
drugs of abuse

Check-in Evaluation: Drug abuse screen

Exit Evaluations: Physical examination and clinical laboratory
measurements which will include CBC with differential & chemistry

Blood = 21 samples per subject per period

Routine clinical monitoring which includes, blood pressure and heart
rate measurements prior to dosing and after dosing as determined by
the investigator(s); Blood glucose will be monitored prior to dose
administration and after dosing as determined by the investigator(s).

HPLC



Test Product:

Reference Product:

Dosing:

Study Overview:

Study Participants:

Screening requirements:

Sample Collection:

Subject Safety:

Analytical Method:

Study Template No. 06

Diltiazem XR

DILACOR XR® (diltiazem HCI) Extended Release Capsules,
RHONE-POULENC RORER, COLLEGEVILE, PA

1 x 240 mg

Randomized, four period crossover replicate design under
fasting conditions

Healthy males & females (18-35 years & 45-65 years old inclusively)
N=48

Confinement: Approximately 10 hours prior to until 36 hours after
dose administration.

Washout Period: At least 7 days

General: Routine medical history, medication history, physical
examination, and electrocardiogram, no history of clinically
significant gastrointestinal disease

Screening Evaluations: CBC with differential, chemistry panel (9),
urinalysis, screens for HIV antibody, hepatitis B surface antigen, and
drugs of abuse

Check-in Evaluation: Drug abuse screen

Exit Evalnations: Physical examination and clinical laboratory
measurements which will include CBC with differential & chemistry

Blood = 16 samples per subject per period

:I'-.md—nvm-l"

Routine clinical monitoring which includes, blood pressure and heart
rate measurements prior to dosing and after dosing at 3, S, 7, 9, and
11 hours and as determined by the investigator(s); ECG will be
monitored-prior to dose administration and after dosing at 4, 6, 8, 10
hours and as determined by the investigator(s).

HPLC
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LEON SHARGEL, Ph.D., R.Ph.
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Graduate Student Advisorl
Ph.D. Dissertations

Ramachandra R. Thirucote, Ph.D.

Development and Characterization of a Transdermal Drug Delivery System Utilizing an
Ultraviolet Curing Polymer Matrix, Massachussetts College of Pharmacy & Allied Health
Sciences, 1992

Vinod S. Chungi, Ph.D.
The Effect of Riboflavin on the Pharmacokinetics of AZO Compounds in the Rat, Massachussetts
College of Pharmacy & Allied Health Sciences, 1988

Philip J. Breen, Ph.D.
Effect of Azathioprine and 6-Mercaptopurine on Hepatic Metabolism in Rats: In vivo/In vitro
Correlation, Massachussetts College of Pharmacy & Allied Health Sciences, 1987

Sompong Panichpol, Ph.D.
A Study of the Effect of Dimethyl Sulfoxide on Phenylbutazone Pharmacokinetics in Rabbits,
Massachussetts College of Pharmacy & Allied Health Sciences, 1983

M.S. Theses

Patricia A. Lilagan, M.S.
Biopharmaceutics and Pharmacokinetics of a Novel Controlled Release Dosage Form of
Acetaniinophen, Massachussetts College of Pharmacy & Allied Health Sciences, 1991

Laura Labarquilla, M.S.
Freeze-Drying of Emulsions in the Presence of Cryoprotectants, Massachussetts College of
Pharmacy & Allied Health Sciences, 1990

Ming-Chia Huang, M.S.
Dissolution and Bioavailability of Nicotinic Acid from Controlled Release Dosage Forms,
Massachussetts College of Pharmacy & Allied Health Sciences, 1987

Manju Biswas, M.S.
A Study of the Effect of Nicotinic Acid on Hepatic Mixed Function Oxidase in Rats,
Massachussetts College of Pharmacy & Allied Health Sciences, 1987

Tsong-Mei Tsai, M.S.
Effect of Oxandrolone on the Elimination of Theophylline, Massachussetts College of Pharmacy
& Allied Health Sciences, 1983

Jerry Masnyj, M.S.
Effect of Stannous Fluoride on Hepatic Mixed Function Oxidase Activities in Rats, College of
Pharmacy & Allied Health Professions, Northeastern University, 1981

Andrea H. Scheife, M.S.
Stability of Intravenous Nitroglycerin, College of Pharmacy & Allied Health Professions,
Northeastern University, 1981

10nly those students for whom I was the major professor are listed.



	Attachment 1
	Attachment 2
	Attachment 3
	Resume

