These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockvilie MD 20857

NDA 20-338
MAY 31 199
Galderma Laboratories, Inc.
Attention: Ms. Christine E. Shank
Manager Regulatory Affairs
P.O. Box 331329
Fort Worth, Texas 76163

Dear Ms. Shank:

Please refer to your March 19, 1993, new drug application submitted under
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Ditferin (adapalene
solution), Solution, 0.1%.

We acknowledge receipt of your amendments and correspondence dated April 29,
May 6 and 21, June 9 and 22, July 1 and 20, August 12 ard 27, September 17

and 24 (two), October 29 (two), November 1 and 24, and December 3 and 10,

1993; January 10, 17, and 31, February 28, March 2 and 18, April 1, 4, and 26,
June 3 and 15, September 2, and November 10, 1994; January 11, February 21, -
March 21, May 1, and July 6, 1995; and May 30, 1996.

This new drug application provides for the topial treatment of acne vulgaris.

We have completed the review of this application, as amended, and have
concluded that adequate information has been presented to demonstrate that the
drug product is safe and effective for use as recommended in the draft labeling
submitted on May 30, 1996. Accordingly, the application is approved effective on
the date of this letter. ‘

The final printed labeling (FPL) must be identical to the May 30, 1996, draft
labeling. Marketing the product with FPL that is not identical to this draft labeling
may render the product misbranded and an unapproved new drug.

Piease submit 16 copies of the FPL as soon as it is available, in no case more than
30 days after it is printed. Please individually mount ten of the copies on heavy
weight-paper or similar material. For administrative purposes, this submission
should be designated “FINAL PRINTED LABELING for approved NDA 20-338."
Approval of this labeling by FDA is not required before it is used.

Should additional information relating to the safety and effectiveness of the drug
become available, revision of that labeling may be required.
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Please submit three copies of the introductory promotional material that you
propose to use for this product. Ali proposed materials should be submitted in
drait or mock-up farm, not final print. Please send one copy to the Division of
Dermatologic and Dental Drug Products, and two copies of both the promotional
material and the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising, and Communications
HFD-40

5600 Fishers Lane
Rockville, Maryland 20857

Please submit one market package of the drug product when it is available.

We remind you that you must comply with the requirements for an approved NDA
set forth under 21 CFR 314.80 and 314.81.

Should you have any questions concerning this pplication, please contact:

Mary Jean Kozma-Fornaro, RN, MSA
Project Manager

Telephone: (301) 827-2020

f_-‘

Sincerely yours,

ye— Buan)

James Bilstad, M.D.

Director

Office of Drug Evaluation |

Center for Drug Evaluation and Research
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cc:

Original NDA 20-338

HFD-540/Div File
HF-2/MedWatch(w/labeling)
HFI-20/Kupec({w/labeling)

HFD-2/CDER DEP DIR/MLumpkin(w/labeling)
DAL-DO

HFD-1C5(w/labeling)

HFD-102{w/labeling)

HFD-613(w/labeling)

HFD-80(w/labeling)

HFD-40/w/labeling)

HFD-735(w/labeling)

MFD-222/New Drug Chemistry Division Director
HFD-540/DIV DIR/Wilkin

HFD-540/DEP DIR/Katz

HFD-550/ACT DIV DIR/Chambers WW< f/'-“/ﬂc
HFD-520/Bostwick

HFD-520/CHEM/Timper
HFD-540/PHARM/Mainigi
HFD-520/MICRO/Dionne
HFD-713/BIOSTAT/Chakravarty
HFD-880/BIOPHARM/Dorantes
HFD-540/PROJ MGR/Fornaro

Concurrence:

HFD-540/PHARM TEAM LEADER/Jacobs
HFD-540/CHEM TEAM LEADER/DeCamp
HFD-540/SPMS/Cook

HFD-880/8I0PHARM TEAM LEADER/Pelsor
HFD-520/MICRO TEAM LEADER/Sheldon
HFD-713/DIR/Harkins

Fiie:a:\20338.AP

APPROVAL
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MAY 3 1 1996
May 30, 1996

NDA 20-338

GALDERMA LABORATORIES, INC. - Finsl Draft Labeling text for the physician
package insert for DIFFERIN™ (adapalene solution) Solution, 0.1%.

DIFFERIN™
(adapalene solution)
Solution, 0.1%

DESCRIPTION: DIFFERIN™ Solution, containing adapalene, is used for the topical
treatment of acne vulgaris. Each mL of DIFFERIN Solution contains adapalenc 0.1% (1 mg)
in a vehicle consisting of polyethylene glycol 400 and SD alcohol 40-B, 30% (wiv).

The chemical name of adapalene is 6-[3~(1-adamantyl)-4-methoxyphenyl]-2-naphthoic acid.
Adapalenc is a white to off-white powder which is soluble in tetrahydrofuran, sparingly
soluble in ethanol, and practically insoluble in water. The molecular formula is C2sH23O3 '

and moleccular weight is 412.52. Adapalenc is, represcnted by the following structural
formula:

CLINICAL PHARMACOLOGY: Adapalene is a chemically stable, retinoid-like
compound. Biochemical and pharmacological profile studies have demonstrated that
adapalene i1s a modulstor of cellular differentiation, keratinization, and inflammatory
processes all of which represent important features in the pathology of acne wvulgaris.
Mechanistically, adapalene binds to specific retinoic acid nuclear receptors but does not bind

to the cytosolic receptor protein. Although the exact mode of action of adapalene is
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unknown, it is suggested that topical adapalene may normalize the differentiation of follicular
epithelial cells resulting in decreased microcomedone formation.

Pharmacokinetics: Absorption of adapalenc through human skin is low. Only trace
amounts (< 0.25 ng/mL) of parent substance have been found in the plasma of acne paticnts
following chronic topical application of adapalene in controlled clinical trials. Excretion
appears to be primarily by the biliary route.

INDICATIONS AND USAGE: DIFFERIN Solution is indicated for the topical treatment
of acne vulgaris.

CONTRAINDICATIONS: DIFFERIN Solution should not be administered to individuals
who are hypersensitive to adapalene or any of the components in the vehicle solution.

WARNINGS: Use of DIFFERIN Solution should be discontinued if hypersensitivity to any
of the ingredients is noted. Patients with sunburnshould be advised not to use the product

until fully recovered.

PRECAUTIONS: General: If a reaction suggesting sensitivity or chemical irritation
occurs, use of the medication should be discontinued. Exposure to sunlight, including
sunlamps, should be minimized during the use of adapalene. Patients who normally
experience high levels of sun exposure, and those with inherent sensitivity to sun, should be
warned 1o exercise caution. Use of sunscreen products and protective clothing over treated
areas is recommended when exposure cannot be avoided. Weather extremes, such as wind or

cold, also may be imtating to patients under treatment with adapalene.

Avoid contact with the cyes, lips, angles of the nose, and mucous membranes. The product

should not be applied to cuts, abrasions, eczematous skin, or sunbumed skin.
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Certain cutancous signs and symptoms such as erythema, dryness, scaling, burning, or
pruritus may be experienced during treatment. These are most likely to occur during the first
two to four weeks and will usually lessen with continued use of the medication. Depeading
upon the severity of adversc cvents, patients should be instructed to reduce the frequency of
application or discontinue use.

Drug Interactions: As DIFFERIN Solution has the potential to produce local irritation in
some patients, concomitant use of cther potentially irritating topical products (medicated or
abrasive soaps and cleansers, soaps and cosmetics that have a strong drying effect, and
products with high concentrations of alcohol, astringents, spices, or lime) should be
approached with caution. Particular caution should be exercised in using preparations
containing sulfur, resorcinol, or salicylic acid in combination with DIFFERIN Solution. If
these preparations have been used, it is advisablec not to start therapy with DIFFERIN
Solution uatil the effects of such preparations in the skin have subsided.

Carcinogenesis, Mutagenesis, Impairment of Rertility: Carcinogenicity studics with
adapalene have been conducted in mice at topical doses of 0.3, 0.9, and 2.6 mg/kg/day and in
rats at oral doses of 0.15, 0.5, and 1.5 mg/kg/day, approximately 4-75 times the maximal
daily human topical dose. In the oral study, positive linear trends were observed in the
incidence of follicular cell adenomas and carcinomas in the thyroid glands of ferale rats, and
in the incidence of benign and malignant pheochromocytomas in the adrenal medullas of
male rats.

No photocarcinogenicity studies were conducted. Animal studics have shown an increased
tumongenic risk with the use of pharmacologically similar drugs (e.g., retinoids) when
exposed to UV irmadiation in the laboratory or to sunlight. Although the significance of these
studies to human usc is not clear, patients should be advised to avoid or minimize exposure

to either sunlight or artificial UV irradiation sources.
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In a series of in vivo and in vitro studics, adapalene did not exhibit mutagenic or genotoxic
activities. ‘

Pregnancy: Teratogenic effects. Pregnancy Category C. No teratogenic effects were seen in
rats at oral doses of adapalene 0.15 to 5.0 mg/kg/day, up to 120 times the maximal daily
human topical dose. Cutancous route teratology studies conducted in rats and rabbits at doses
of 0.6, 2.0, and 6.0 mg/kg/day, up to 150 times the maximal daily human topical dose
exhibited no fetotoxicity and only minimal increases in supernumerary ribs in rats. There are
no adequate and well-controlled studies in pregnant women. Adapalene should be used
during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers: 1t is not known whether this drug is excreted in human milk. Because

many drugs are excreted in human milk, caution should be excrcised when DIFFERIN
Solution is administered to & nursing woman.

Pediatric Use: Safety and effectiveness in pediatfic patients below the age of 12 have not
been established.

ADVERSE REACTIONS: Some adversc effects such as erythema, scaling, dryness,
pruritus, and burning will occur in 30-60% of patients. Pruritus or buming immediately after
application also occurs in approximately 30% of paticnts. The following additional adverse
expericnces were reported in approximately 1% or less of patients: skin irritation,
burning/stinging, crthema, sunburn, and acne flates. These are most commonly seen during
the first month of therapy and decrease in frequency and severity thercafter. All adverse
effects with use of DIFFERIN Solution during clinical trials were reversible upon
discontinuation of theiapy.

OVERDOSAGE: DI-FERIN Solution is intended for cutaneous use only. If the medication
is applied excessively, no more rapid or better results will be oblained and marked redness,

peeling, or discomfort may occur. The acute oral toxicity ot DIFFERIN Solution in mice and
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rats is greater than 10 mL/kg. Chronic ingestion of the drug may lead to the same side effects
as those associated with excessive oral intake of Vitamin A.

DOSAGE AND ADMINISTRATION: DIFFERIN Solution should be applied once z day

to affected areas after washing in the cvening before retiring. A thin film of the solution
should be applied, avoiding eyes, lips, and mucous membranes.

During the carly wecks of therapy, an apparent exacerbation of acne may occur. This is due
to the action of the medication on previously unscen lesions and should not be considered a

reason to discontinue therapy. Therapeutic results should be noticed after eight to twelve
weeks of treatment.

HOW SUPPLIED: DIFFERIN (adapalene solution) Solution, 0.1% is supplied in the
following sizes:

30 mL glass bottle with applicator - NDC 0299-5905-30
60 mL glass bottle with applicator - NDC 0289-5905-60
The applicator is designed so that the solution may be applied directly to the involved skin.

Storage: Storc at controlled room temperature 20°'- 25°C (68° - 77°F). Keep container
tightly closed and store upright.

CAUTION: Fcderal law prohibits dispensing without prescription.

Marketed by:
GALDERMA Laboratories, Inc.
Fort Worth, Texas 76133 USA

Mfd. by:

DPT Laboratories, Inc.

San Antonio, Texas 78215 USA
GALDERMA is a registered trademark

Revised: May 1996

bes



Physician Package Izsert

DIFFERIN™

(adapalene)

Solution, 0.1%

DESCRIPTION: DIFFERIN™ Solution, containing adapalene, is
used for the topical treatment of acne vulgaris. Each mL of
DIFFERIN Sclution contains adapalene 0.1% (1 mg) in a vehicle
consisting of polyethylerz glycol 400 and SD alcohol 40-B, 30%
(w/v) .

The chemical name of adapalene is 6-[3—(1-adamant§l)-4-
methoxyphenyl] -2-naphthoic acid. Adapalene is a white to off-
white powder which is soluble in tetrahydrofuran, sparingly
soluble in ethanol and practically insoluble in water. The
molecular formula is C,H,0, and molecular weight is 412.52.

Adapalene is represented by the following structural formula:
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CLINICAL PHARMACOLOGY: Adapalene is a chemically stable,
retinoid-like compound. Biochemical and pharmacological
profile studies have demonstrated that adapalene is a
modulator of cellular differentiation, keratinization and
inflammatory processes all of which represent important
features in the pathclogy of acne vulgaris. Mechanistically,
adapalene binds to specific retinoic acid nuclear receptors
but does not bind to the cytosolic receptor protein. Althcugh
the exact mode of action ¢of adapalene is unknown, current
evidence suggests that topical adapalene normalizes the
dir‘erentiation of follicular epithelial cells resulting in
decreased microcomedone formation. Studies in acne patients
provide clinical evidence that topical adapalene is effective
in reducing the noninflammatory acne lesions. In béth in
vive and iIin vitro assay models, adapalene exhibits anti-
inflammatory activity and studies in acne patients provide
clinical evidence that topical adapalene is alsoc effective in
reducing the inflammatory components of acne (i.e., papules

and pustules).

Pharmacokinetics: Absorption of adapalene through human skin
is low. No quantifiable levels (limit of quantification =
0.25 ng/mL, of parent substance have been found in the plasma
of acne patients following chronic topical application of
adapalene in controlled clinical trials. Excretion appears to

be primarily by the biliary route.
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INDICATIONS AND USAGE: DIFFERIN Solution is indicated for the

topical treatment of acne vulgaris.

CONTRAINDICATIONS: Use of the product should be discontinued

if hypersensitivity to any of the ingredients is noted.

PRECAUTIONS: Geperal: If a reaction suggesting sensitivity
or chemical irritation occurs, use of the medication should be
discontinued. Exposure to sunlight, including sunlamps,
should be minimized during the use of adapalene. Patients who
normally experience high levels of sun exposure; and those
with inherent sensitivity to sun, should be wa;ned to exercise
caution. Use of sunscreen products and protective clothing
over treated areas is recommended when exposure canﬁbt be

avoided. Weather extremes, such as wind or cold, also may be

irritating tc patients under treatment with adapalene.

Avoid contact with the eyes, lips, «ngles of the nose and
mucous membranes. The product should not be applied to cuts,

abrasiocns or eczematous skin.

Certain cutaneous signs and symptoms such as erythema,
dryness, scaling, burning or pruritus may be experienced
during treatment. These are most likely to occur during the
first two to four weeks and wi;l usually lessen as the skin

raccommodates® to this medication. Depending upon the
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severity of side effects, patients should be instructed to

reduce the frequency of application or discontinue use.

Drug Interactions: As DIFFERIN Sclution has the potential to
produce local irritation in some patients, concomitant use of
other potentially irritating topical products (medicated or
abrasive soaps and cleansers, soaps and cosmetics that Lave a
strong drying effect, and products with high concentrations of
alcohol, astringents, spices or lime) should be approached
with caution. Particular caution should be exercised in using
preparations containing sulfur, resorcinol or salicylic acid
in combination with DIFFERIN Solution. It is also advisable
to ‘"rest" a patient's skin until the effects of such
preparations subside before initiating therapy with DI;FERIN
Solution. A study conducted with DIFFERIN Solution, aowever,
has demonstrated that concurrent therapies eguch as
erythromycin topical solution 4%, clindamycin phosphate
topical solution 1% or benzoyl peroxide products in

concentrations up to 10% do not cause any additive irritant

effects.

Carcinogenesis, Mutagenesis, Impairment of Fertility:
Lifetime studies with adapalere have been completed in mice at
topical doses of 0.6, 2 and 6 mg/kg/day and in rats at oral
doses of 0.15, 0.5 and 1.5 mg/kg/day and demonstrated no

carcinogenic effect. Some animal studies have shown an
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increased tumorigenic risk with the use of related drugs ‘i.-,r_hen
combined with exposure to the ultraviolet (UV) light in
sunlight, or from other UV sources. Although the significance
of these studies to man is not clear, patients should avoid or
minimize exposure to sunlight. Adapalene is essentially
stable to oxygen and light and studies in animals and humans
have shown no phototoxic or photoallergic potential. Studies
to determine whether adapalene may accelerate the tumorigenic

effects of UV radiation have not been conducted.

In a series of in vivo and in vitro animal tests; adapalene
did not demonstrate twmutagenic or genotoxic activity.
Reproductive function and fertility studies were conducted in
rats administered oral doses of adapalene in amounts up'to 20
mg/kg/day. No effects of adapalene were found on the
reproductive performance or fertility of the F, males or
females. There were also no detectable effects on the growth,

development and subsequent reproductive function of the F,

cffspring.

Pregnancy: Teratogenic effects. Pregnancy Category C. Oral.
Adapalene, like all retinoids and Vitamin A, at high oral
doses (5 mg/kg or greater) corresponding to at least 125 to
500 times the expected maxiraum human daily dose (assuming a 50
kg adult applies 0.5 g to 2 g of 0.1% sclution topically) is

teratogenic in rats and rabbits. Topical. Teratology studies

5 of 9



performecd in rats and rabbits at cutaneocus doses from S50 to
200 times the human dose (assuming the human dcse to be 0.5 g
to 2.0 g of 0.1% solution per day) have shown no evidence of
effects on the fetus in utero in the rabbit, and only a
minimal increase in supernumerary ribs in rats, which are
considered to be of no toxicological, functiocnal or
teratological significance. There are no adequate and well-
controlled studies in pregnant women. Adapalene should be
used during pregnancy only if the potential benefit justifies

the potential risk to the fetus.

Nursing Mothers: It is not known whether this drug is
excreted in human milk. PBecause many drugs are excreted in
human milk, caution should be exercised when DIFFERIN Solution

is administered to a nursing woman.

Pediatric Use: Safety and effectiveness in children below the

age of 12 have not been established.

ADVERSE REACTIONS: In clinical trials with DIFFERIN Solution,
the total incidence of adverse reactions was 14.5% (83 reports
from 571 participants). The most frequent adverse reactions
reported were burning and stinging (3.7%); skin irritation
(2.4%), erythema (2.1%), dry skin (1.9%)}, sunburn (1.6%) and

pruritus {1.4%). Otr r adverse experiences which were

6 of 9



attributed to treatment but occurred less frequently (in less
than 1% of patients) were dermatitis, acne f£lare and one
instance of impetigo flare. Most of the reactions occurred
within two to four weeks of initiation of therapy and were
generally observed to resolve with continued use of the
product or temporary adjustment of the treatment schedule.
All adverse effects with use of DIFFERIN Solution during
clinical trials were reversible upon discontinuation of

therapy.

Some degree of side effects such as erythema, scaling,
dryness, pruritus and burning will occur in 30-60% of
patients. Pruritus or burning immediately after application
also occurs in approximately 30% of patients. These ar; most
commonly seen during the first month of therapy and decrease

in frequency and severity thereafter.

OVERDOSAGE: DIFFERIN Scolution is intended for cutaneous use
only. If the medication is applied excessively, no more rapid
or better results will be obtained and marked redness, peeling
or discomfort may occur. The acute oral toxicity of DIFFERIN
Solution in mice and rats is greater than 10 mL/kg. Chronic
ingestion of the drug may lead to the same side effects as

those associated with excessive oral intake of Vitamin A.
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DOSAGE AND ADMINISTRATION: DIFFERIN Solution should be
applied to the skin where acne lesions appear once a day
before retiring and after washing. A thin film of the
solution should be applied, avoiding eyes, lips and mucous

membranes.

During the early weeks of therapy, an apparent exacerbation of
acne may occur. This is due to the action of the medication
on previously unseen lesions and should not be considered a
reascn to discontinue therapy. Therapeutic results should be
noticed after two weeks with definite beneficial effects
evident after four weeks.

*

Patients shculd be advised to use non-comedogenic cosmetics.

HOW SUPPLIED: DIFFERIN (adapalene) Soclution is supplied in
the following sizes:
30 mL glass bottle with applicator - NDC 0299-5305-30
60 mL glass bottle with applicator - NDC 0299-5905-60
The applicator is designed so that the solution may be applied

directly to the involved skin.

Storage: Store at controlled room temperature 15°-30°C

(59°-86°F) . Keep container tightly closed and store upright.

8 of 9



CAUTION: Federal 1law prohibits

prescription.

Marketed by:

Galderma Laboratories, Inc.
Fort Worth, Texas 76133 USA

Mfd. by:

DPT Laboratories, Inc.
San antonio, Texas 78215 USA

GALDERMA is a registered trademark.

Revised: May 199
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30 mL BOTTLE LABEL
incipal Disp] 5 3
NDC 0299-5905-30
DIFFERIN™ Solution 0.1%
(adapalene)
Topical Solution
CAUTION: Federal law prohibits dispensing without prescription.
OWEN/GALDERMA (Logo)
30 mL
nforma
For External Use Only. Not For Ophthalmic Uses.
Store at contrclled room temperature 15°-30°C (59°=86°F).
Keep container tightly closed and store upright.
Usual dosage: Apply a thin film to affected areas once a day,
before retiring. See package insert for complete prescribing
information.
Each mL contains: adapalene 0.1% (1 mg) in a vehicle consisting of
polyethylene glycol 400 and SD alcohol 40~B, 30% (w/v).
Lot number and expiration date printed on bottem of bottle.
Marketed by:
OWEN/GALDERMA Laboratories, Ir.c.
Fort Worth, Texas 76134 USA
Mfd. by:
DPT Laboratories, Inc.
San Antonio, Texas 76215 USa

OWEN and GALDERMA are registered trademarks.

(part number and date code)
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incipal Displ P ]
NDC 0299-53805-30
DIFFERIN™ Solution 0.1%
(adapalene)
Topical Solution
CAUTION: Federal law prohibits dispensing without prescription.
OWEN/GALDERMA (Logo)
30 mL
ack ormation
For External Use Only. Not For Ophthalmic Use.
Store at controlled room temperature 15°-30°C (59°«86°F).
Keep container tightly closed and store upright.
Usual dosage: Apply a thin film to arffected areas once a day,
before retiring. See package insert for complete prescribing
information.
Each nL contains: adapalene 0.1% (1 mg) in a vehicle consisting of
polyethylene glycol 400 and SD alcohol 40-B, 30% (w/v).
Marketed by:
OWEN/GALDERMA Laboratories, Inc.
Fort Worth, Texas 76134 USA
Mfd. by:
DPT Laboratories, Inc.
San Antonio, Texas 76215 USA

(part number and date code)
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To install enclosed applicator:

1) Remove cap from bottle and discard.

2) Remove applicator from overwrap, position on bottle and press
firmly into place.

3) Seal firmly by tightening applicator cap.

Top_Tuck Flap

DIFFERIN™ Solution 0.1%
(adapalene)

Topical Solution

30 mL

Bottom Tuck Flap

Lot:

Expires:
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60 mL BOTTLE LABEL

incival Disp) : )
NDC 0299-5905-60
DIFFERIN™ 8olution 0.1%
(adapalene)
Topical Solution
CAUTION: Federal law prohibits dispensing without prescription.
OWEN/GALDERMA (Logo)
60 mL
Information Panel
For External Use Only. Not For Ophthalmic Use.
Store at controlled room temperature 15°=30°C (59°-86°F).
Keep container tightly closed and store upright.
Usual dosage: Apply a thin film to affected areas once a day,
before retiring. See package insert for complete prescribing
information.
Each mL contains: adapalene 0.1% (1 mg) in a vehicle consisting of
polyethylene glycol 400 and SD alcohol 40-B, 30% (w/v).
Lot number and expiration date printed on bottom of bottle.
Marketed by:
OWEN/GALDERMA Laboratories, Inc.
Fort Worth, Texas 76134 USA
Mfd. by:
DPT Laboratories, Inc.
San Antonio, Texas 76215 USA-
OWEN and GALDERMA are registered trademarks.

(part number and date code)
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Principal Displ p ]
NDC 0299-5905-60

DIFFERIN™ Sclution 0.1%

(adapalene)

Topical Solution

CAUTION: Federal law prohibits dispensing without prescription.
OWEN/GALDERMA (Logo)

60 mL

Back Information Panel

For External Use Only. Not For Ophthalmic Use.

Store at controlled room temperature 15°-3Q0°C (55°-86°F).

Keep container tightly closed and store upright.

Usual dosage: Apply a thin film to affected areas once a day,
before retiring. See package insert for complete prescribing
information.

Bach mL contains: adapalene 0.1% (1 mg) in a vehicle consisting of
polyethylene glycol 400 and SD alcohol 40-B, 30% (w/Vv).

Marketed by:

OWEN/GALDERMA Laboratories, Inc.

Fort Worth, Texas 76134 USA

Mfd. by:

DPT Laboratories, Inc.

San Antonio, Texas 76215 USA

(part number and date code)

4 0009



side Inf ¢i P ]

To install enclosed applicator:

1) Remove cap from bottle and discard.

2) Remove applicator from overwrap, position on bottle and press
firmly into place.

3) Seal firmly by tightening applicator cap.

Top Tuck Flap

DIFFERIN™ Solution 0.1%
(adapalene}

Topical Solution

60 mL

Bottom Tuck Flap

Lot:

Expires:
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Supervisory Medical Officer’s Review of NDA 20-338

NDA 20-338
Review completed: 7/ 5/94
Drug name:; Differin Solution, 0.1%
Generic pame: Adapalene solution
Sponsor; : Owen/Galderma Laboratories, Inc.

Fort Worth, TX 76115
Pharmacologic Category: “Retinoid-like"
Proposed Indication(s); Treatment of acne vulgaris
Related Reviews: Clinical Review dated 10/ 7/93

Clinical Addendum dated 3/30/94

The clinical review recommends potential approval from a clinical prospective while
identifying differences between studies in the efficacy rates of the test product.

Differences between studies in the safety profile (including adverse experiences) were
also noted.

’

L Skin Iritation Test M. Verschoore France

Reviewer’s Comments; Concur with primary review, the study was inadeguate to establish
the irritancy potential of 0.1% adapalene solution. Study needed
additional patients and a stucy arm with a reference product of
known low irritancy.

2, Seasitization Test M. Verschoore France

Reviewer’s Comments: Concur with primary review that this study demonstrated a low
degree of irritancy, however, there is disagreement concerning the
adequacy of the study 10 establish that it is not q sensitizer. The
study has only half the number of patients usually evaluated in a
sensitization study.

NDA 20-338 : Differin (adapalene solution), 0.1%



KR Phototoxjcity L. Duteil France

Reviewer’s Comments: No phototoxicity reactions were observed.

4.  Photoallergic Contact Sensitization L. Duteil France

Reviewer’s Comments: No reactions seen during the challenge phase.

S, Skin Irritation C. Raybaut France

Reviewer’s Comments: Concur with primary review that the study fails to establish the
~ irritancy potential because occlusion was not used on the test sites.

PC 86019 11 patients.
2 drop outs due to ADR (l-irritation, l-erythema, pruritus,
burning)

Other ADRs- Pruritus (5/9), Burning (4/9), Dry skin (1/9). Only one case of
burning and pruritus in the vehicle group.

PC 86013 10 patients.

ADRs- Dryness (9/10), erythema (6/10), burning (3/10), pruritus (2/10).
Only half as many reactions in the vehicle group.

PC 86012 10 patients.

ADRs- Dry skin (7/10), pruritus (7/10), erythema (6/10), burning (5/10).
No reactions in the vehicle group.

Reviewer’s Comments: The adverse experiences observed in the initial studies suggest a
significant irritancy potential and an unknown sensitization
potential. As noted in the primary clinical review, serious question
has been raised concerning the use of adapalene sol::tion for acne
on the back.

NDA 20-338 : Differin (adapalene solution), 0.1%



Efficacy: (Summary of Larger Studies)

e vamny e e p——— e —— it et ————————

STUDY | % Reduction at Endpoint ~ =~
L acpuens | Toimion [ Reina [ el
C-88-27 Nop-inflammatory iesions 33 | 1 2 B
Inflammatory lesions 6% 8%
Giobal Grade 34% 1%
9104- Novioflammatory lesions | 34% | | | 12%
CD271L-EV Inflammatory lesions 28% ' 28%
Global Grade 25% 13%
PH 87027 Non-inflammatory lesions | 66% 66%
Inflammatory lesions 50% 50%
Global Grade 50% 33%
. C-88-26 Non-inflammatory lesions | 55% 352%
Inflammatory lesions 46 % 45% |
Global Grade 24%
CR 88043 Non-inflammatory lesions
Inflammatory lesions
Global Grade

Reviewer’s Comments: The vehicle controlled studies showed significantly less effective
results than the aciive controlled studies. Of the vehicle controlled
studies, only one shows a statistically significant difference from
vehicle (and only in non-inflammatory lesions).

It is recommended that an additional vehicle controlled study be
performed. At the very least, the applicant should provide an
explanation for the discrepancies.

NDA 20-338 : Differin (adapalene solution), 0.1%




Recommendations

NDA 20-338, Differin (adapalene solution), 0.1% is not recommended for approval until
the following deficiencies are satisfactorily addressed by the applicant:

1. The vehicle controlled studies showed significantly less effective results
than the active controlled studies. An explanation for the discrepancies in
efficacy rates must be provided. It is recommended that this be addressed
by performing an additional vehicle controlled study.

2. The sensitization study did not inc..de enough patients to adequately
evaluate the potential for sensitization. It is recommended that an
additional sensitization study be performed in at least 200 patients.

3. The initial studies have raised concem over the use of adapalene solution
for acne on the back. A specific justification, including safety and
efficacy evaluations should be provided if this claim is to be retained.

4. The application does not contained any support for the treatment of
inflammatory lesions. Efficacy support is needed if this claim is to be
retained.

5. The initial studies showed high rates of erythema, dryness, burning and
pruritus. There is a discrepancy between these initial studies and the
reported rates of the phase 3 clinical trials. An explanation should be
provided. '

A final labeling review will be completed after the above deficiencies are addressed.

AN

Wiley A. Chambers, M.D.

Supervisory Medical Officer
cc:  HFD-540
HFD-340
Y / bt /s \
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HFD-540/PHARM/Mainigi
HFD-520/MO/Bostwick
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Date Review Initiated: August 16, 1993
Date Completed: Octobar 7, 1993

Clinisal Review of NDA 20-338
original submission

Sponsor: Owen/Ghlderna Laboratories, Inc.
P.0O. Box 6600
Fort Worth, TX 76115

Prug: Differin (adapalens) Solution, 0.1%.

Date of gubmissjion: March 19, 1993. Amendments dated May 6,
June 22, August 27, and Septamber 17, 19%3.

rormulation:
component quantity (w/wk)
Adapalens 0.1

Polyethylene glycol 400
SD Alcohol 40-B

Adapalene is a “retinoid-like" compound, with the following
chemical structure:

Indicatjon: Differin Solution is indicated for the topical
treatment of acne vulgaris.

Dosage and Administration: Following is the sponsor's proposed
Dosage and Administration section of the labeling:

“DOSAGE AND ADMINISTRATION: DIFFERIN Solution should be applied
to the affected areas of the face, chest and back once a day
before retiring and after washing. A thin film of the solution
should be applied, avoiding eyes, lips and mucous membranecs.

Clinical improvement is expected to be clearly evident after four
to eight weeks of treatment, with further improvement expected
with continuved use. Cutaneous safe’v of DIFFERIN Solution has
been demonstrated over a one-year period of treatmont.

With patients for whom it is necessary to temporarily discontinue
therapy or to reduce the f{requency of application, therapy may be




resumed or frequency of application increased if it is judged
that the patient is able to tolerate the treatment.

Patients should be advised to use non-comedogenic cosmetics.
Color cosmetics such as blushers and powders are acceptable,
however, make-up cosmetics should be water based only."

Packaging: The product is to be packaged in 30 mL and 60 mL
applicator-tipped bottles.

Microbiclogy Review: In his reviews dated May 4 and June 4,
1993, the reviewing microbiologist, Dr. Dionne, recommended that
the application be approved.

Chemistry Review: 1In his review dated May 5, 1993, the reviewing
chenmist, Mr. Timper, recommended that this application not be
approved because of deficiencies in stability, methods
validation, labeling and laboratory controls. A decision has not
yet been made on whether to accept the proposed trade name
(Differin).

Statistical Reviews: In the statistical veview dated November 2,
1993 by Dr. Chakravaty (addendum by Dr. Srinivasan), the
Biometrics staff found the application approvable in that the
active product is superior to the vehicle in the treatment of
non-lnflammatory and total lesions, and is equivalent to Retin-A
in all lesion types.

Other Reviews: The pharmacology and biopharmaceutics reviews are
not yet available.

Related Submissions; The studies presented in this NDA were
performed under IND fwen/Galderma recently submitted an

NDA for Differin (adapalene) Gel, 0.1% (NDA 20-380).

Background: Adapalene is a new chemical entity which has never
been approved in the U.S. or anywhere else in the world. Drug
development and pre-clinical studies were done by Galderma in
Valbonne, France. Phase 1 clinical studies were also done in
Europe, while Phase 2 and 3 clinical studies were done in both
Europe and the U.S.

Adapalene is a naphthoic acid derivative whose chemical structure
has elements of the retinoid structure. 1In addition to the
activities commonly seen in topically applied retinoids (cellular
turnover and comedolytic}, the sponsors state that adapalene has
demonstrated anti-inflammatory activity in animal models, which
would give it activity against both inflammatory (papules,
pustules) and non-inflammatory (comedones) acne lesions.

In assays for rotinojd-like activities in animalsg, adapalene
performed better than topically applied isotretinoin (Accutane)




and etretinate (Tegison), but not as well as tretinoin (Retin-a).
Animaj anti-inflammatory activity was superior to all three
reference retinoids.

Orally administered adapalene is teratogenic in rats and rabbits,
but topical doses 50-200 times the human dose demonstrated no
effects in rabbits and only an increase in supernumerary ribs in

rats.

The sponsor has submitted the following

Matexial Reviewed:
studies in support of the safety and efficacy of this product:

1.

Pharmacokinetics and bioavailakility (to be reviewed by
FDA's Biopharmaceutics starf).

Studies to assess tha irritation, sensitization,
phototoxicity and photoallergy potential of the drug
formulation.

A percutaneous abscrption study (also included in the
pharmacokinetics and bioavailability section noted
above).

Six vehicle-controlled studies as follows:

a. 30 male patients (Jablonska) - parallel
groups.

b. 110 patients of both sexes (Jones, Kantor,
Swineheart, Greenspan) - parallel groups.

c. 243 patients of both sexes (Ast, Cullen,
Dunlap, Hickman, Lucky, Potter, Rapaport,
Stoughton) - parallel groups.

d. 3 small bilateral paired-comparison studies
of 10 patients each.

A dose-ranging comparing 0.1% and 0.03% adapalene
solutions to 0.025% tretincin gel. 41 patients in
parallel groups.

Twe positive-controlled studies, as follows:

a. 297 patients of both sexes ~ 0.1% adapalene
v8. 0.025% tretinoin gel (Smith, Millikan,
Swinyer, Ellis, Katz, Berger, Chalker,
Leaderman) - parallel groups.

b. 245 patients of both sexes - 0.1% adapalene
vs. 0.025% tretinoin gel (Cunliffe, Jones,
MacDonald, Orfaros, Privat, Amblard,
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Brunetiere, Caputo, de la Brassine) -
parallel groups.

For convenience, the review of the clinical data will be
organized as follows:

A. Dermatotoxicity Studies (including the
percutaneous absorption study)

B. Vehicle Controlled Studies

C. Pogsitive Controlled Studies (including the -ose-
ranging study)

D. Safety Summary
E. Labeling Review

There will be an efficacy summary and conclusions at the end of
the review. It should be noted that the terms "lotion" and
"solution" are used interchangeably by the sponsor, and both
refer to the product which is proposed for marketing. Also,
“CD271" is the sponsor's code for adapalene.

. De i :

1. Study Title: Skin Irritation Test in Healthy Volunteers
Following Repeated Applications (21 Days) of Lotion CF 271/008
Containing Four Different Concentrations of CD271 (adapalene)
(0.01%, 0.03%, 0.1% and 0.3%) - Study Report PC 85013/2.

Investigator: M. Verschoore, M.D.

Galderma
Nice, France

Method: This was intended to be a test of four concentrations of
adapalene solution (0.01%, 0.03%, 0.1% and 0.3%) va. the vehicle
and the patch alone. However, the 0.3% strength precipitated
during the test and so the results for the three lower strengths
only were rcported.

Twenty-four healthy adults were tested (6 male, 18 female, aged
19-52 years). Approximately 100 microliters of each substance
were applied once daily, 6 days per week, for 3 weeks to test
sites on the forearm and held in place with occlusive dressings.
The patches were left in place 24 hours (48 hours on weekends)
and than replaced with fresh test materials. Two subjects did
not complete the study for reasons not related to drug
application. Reactions were scored 30 minutes after patch
removal (before the next patch was applied). All test
applications and observations were double-blind. Scoring was

4



done on a scale from 0 = no reaction to 4 = intense erythema,
edenma, etc.

The protocol also included measurement of trans-epidermal water
loss (TEWL) at each patch change.

i No patients demoristrated any edema during the test.
Very little erythema was noted with either the patch alone or the
vehicle plus patch. There were no scores above 1 for any test
subjects. However, by the 22nd day 13 of 22 patients exhibited a
1 score to the 0.1% product (59%) vs. 7/22 for the 0.03% strength
(32%) and 5/22 for the 0.01% strength (22%).

Comment: This study is inadequate to establish the irritancy
potential of 0.1% adapalene solution. While the irritancy seen
with all test preparations was mild, the 0.1% product was more
irritating than the other products tested.

In order to properly test the irritancy potential of 0.1%
adapalene, a similar study run in 100 patients, testing the
finished dosage form, vehicle, and a refe:'ence product of known
low irritancy (e.g. petrolatum) would be desirable. However, the
following study may substitute for this protocol.

2.  Studv Title: Sensitization Test of Various Concentrations of
CD 271 (adapalene) - Study Report PC 87031.

Investigator: M. Verschoore, M.D.

Galderma
Nice, France

Method: This was a test of the sensitization potential of
adapalene solution 0.1% and 0.03% as well as the same strengths
in two different gel vehicles (agqueous and alcoholic). The three
vehicles alone were also tested.

105 healthy adults (53 males, 52 female, aged 19-48) were entered
into the study. Five subjects failed to finish the study for
reasons not related to drug application. 50 microliters of each
test article was applied to predetermined test sites on the back
and covered with occlusive tape for 48 hours. At the end of the
48 hour period, a 15 minute rest period was given, followed by
observation for irr.tation. This procedure was repeated 3 times
weekly for 3 weeks (induction phase). The test cbserver was
blinded to the identity of the test material at each location.
After a 2 week rest period, an unspecified amount of each
formulation was applied at new test sjites on the back for 48
hours under occlusion. Reactions were scored 24, 48, and 72
hours later on a scale from 0 = no reaction to 4 = red erythema,
induration, vesicles, etc. (challenge phase).



Results: The results are presented for the 0.1% lotion, lotion
vehicle, 0.1% gels and the two gel vehicles only. The following
table represents the cumulative irritancy scores and cumulative
sensitization scores for all readings (that is, the numbers
represent the total scores seen for each product during the test
periods for all 100 test patients).

Gol vehichs *A*

0.1% gel "A*

Gl vekicle "B*

0.1% gol °B*

Comment: This study establishes that 0.1% adapalene lotion is
not a sensitizer when tested by a standard protccol. Further,
although the induction phase of the study was not performed
according to standard irritation protocols (the patches are
changed more often in an irritation study), the data does
indicate that the lotion is not likely to be an irritant when
tested by the standard protocol. Another irritation study is not
necessary.

: Assessment of the Phototoxicity of Antiacne
Lotion CF 271/008 (adapalene, 0.1%) and of its wvehicle CF 008 -
Study Report PH 87035.

Investigator: L. Duteil, Ph.D.
Hopital Pasteur

Nice, France

Method: This was a test of the phototoxicity potential of 0.1%
and 0.03% adapalene solution and the solution vehicle in 13
healthy adults (8 male, 5 female, aged 20-31 years). 50
microliters of each test material was applied to the lumbar area
of the spine (there was also an untreated control site). The
sites were then irradiated with a UVA dose of 20 Joules/cn?.
There were identical test sites on the other side of the spine
which were treated with test products and patched, but not
irradiated. The sites were examined 1, 24, 48, and 72 hours
post-irradiation for signs of skin toxicity on a scale from 0 =
no reaction to 4 = erythema, induration, vesicles, etc. The test
was run in double-blind fashion.

Resylts: No phototoxicity reactions were observed at any test
Sites.



compent: This study provides adequate evidence that adapalene
solution 0.1% possesses little potential to cause phototoxicity
reactions.

4., Studv Title: Assessment of the Photoallergic Contact
Sensitization Potential of CF 271/008 (adapalene, 0.1%) and of
its vehicle CF 008 - Study Report PH 87034

Investigator: L. Duteil, Ph.D.
Hopital Pasteur

Nice, France

Method: This was a test of the photoallergic potential of 0.1%
and 0.03% adapalene solution and the solution vehicle in 28
healthy adults (19 male, 9 female, aged 19-38 years). This test
consists of 3 phases: pre-test, induction and challenge. 1In the
pre-test phase, the MED (Minimum Erythemal Dcse) of each patient
is determined using a solar simulator.

The study was run in double-blind fashion. 1In the induction
phase, 50 microliters of each test article was zpplied twice
weekly to test areas on the lumbar area of the back. The test
sites were occluded for 24 hours, the patches removed, and the
sites exposed to 3 MED's of radiation. The sites were left open
for 48 hours (or 72 hours over a weekend). This cycle was
repeated twice weekly for 3 weeks.

Two weeks later, the subjects returned for challenge. The test
drugs were applied to new duplicate test sites. Tha sites were
occluded for 24 hours, and one set of the duplicate patches was
then uncovered. The uncovered sites were irradiated with 4
Joules/cm?> of UVA. The covered test sites were then uncovered
and the test sites evaluated 24, 48 and 72 hours after
irradiation for signs of photoallergy on a scale from 0= none to
4 = gevere.

Results: Most of the test subjects noted scores of 2 at all test
sites (including vehicle) during the induction phase. Thisc was
probably due to irradiation with 3 MED's of UVB. There were no
reactions at all seen during the challenge phase.

comment: This study provides adequate evidence that adapalene
solution 0.1% possesses little prtential to cause photocontact
allergenicity reactions.

5. Study Title: 21-Day Repeated Application Skin Irritation
Testing of 0.1% CD 271 (adapalene) Solution Applied in
Combination with Other Topical Anti-Acne Products - Study Report
CR 91108.

Investigator: C. Raybaut, M.D.



Hopital Pastsur
Nice, France

Method: This was a test of 0.1% adapalene solution vs. other
topical acne medications both alone and in combination. The
other products tested were Cutacnyl 10 Gel (10% benzoyl
peroxide), manufactured by Galderma in France; Eryfluid Solution
(4\ erythromycin), manufactured by in

and .
manufactured by

Twenty-five healthy adults were tested (7 male, 18 female, aged
20~47 years). Approximately 20 microliters of the test products
were applied to seven test sites on the upper back once daily 5
times per week for 3 weeks. The four test sites which received
single ingredients only had the applications made either in the
morning or evening. The three test sites whch combined 0.1%
adapalene with one of the other test materials received adapalene
in the evening and the other material in the morning.

No occlusion of the test materials was done. Assessment of
irritation was made in the morning, before test material
application, on a scale from 0 = no erythema to 4 = severe
erythema, edema, etc.

Results: The following test groups displayed no irritation ac
all: Dalacine T, Eryfluid and Eryfluid plus adapalene 0.1%. The
following test groups displayed minimal irritation (one or two
patients had low readings on one or two days of the test):
adapalene 0.1%, Dalacine T plus adapalene 0.1%, Cutacnyl 10. The
only test group which displayed any significant irritation was
the adapalene 0.1% plus Cutacnyl 10 (benzoyl peroxide) group. By
the last day of the study, 10 of the 25 patients had irritation
scores of 0.5 or 1.0.

Comment: This study is a hybrid which fails to establish (1) the
irritancy potential of the various products and combinations,
(because occlusion was not used on the test sites, which is
standard procedure for irritancy determinations); or (2), that it
is safe to use the products in combination clinically, because
acne products are used longer than the 3 week length of this
study, and they are used cn diseased, not normal skin.

6, Study Title: 1Investigation of the Pharmacokinetic and
Metabolic Profile of CD 271 (adapalene) Following a Single
Topical Application of “c-CD271 in a Lotion in Human Volunteers -
Study Report CIR/271/98001.

Investigator:




Method: This was a study of percutaneous absorption in 4 healthy
males, aged 21-25. 0.5 mL of a solution containing 0.1% of “c
labled adapalene was applied to their upper backs and left for 24
hours, protected by a non-occlusive gauze dressing. Blood
samples were collected after 24 hours, and urines and feces were
collected for 14 days. Tape stripping was performed at the
application site in an attempt to evaluate the amount of drug in
the stratum corneum.

; Very smzll amounts were recovered from the plasma of
the test subjects (one subject had no plasma levels). One
subject's adapalene levels ranged from ng/mL from
hour 12 through hour 72 after application. A second subject had
a level of 0.2 ng/mL at hour 12 and 0.1 ng/nL at hour 24. The
third subject had only one reading : 0.036 ng/mL at hour 96.

Virtually no drug was recovered in the urine and total amounts
excreted in the feces varied from 0.02% - 0.06% of the total dose
administered.

The amounts of drug recovered from the surface varied from 98.9%
to 89.4%.

This study will also be reviewed by our
Biopharmaceutics staff, and the comments delivered here should be
regarded as preliminary. Since the amount of radicactivity
unaccounted for ranged from roughly 1% to 10% of the applied
dose, it is difficult to draw any firm conclusions from the
results of the study. Assuming the study was competently
conducted, adapalene does not appear to be well absorbed through
normal healthy skin.

B. Vehicle controlled Studies

The sponsor has identified 3 of the 6 submitted vehicle
controlled studies as "pivotal". These include all three
parallel group studies. The three small bilateral paired
comparison studies will be reviewed first, followed by the three
pivotal parallel group studies.

1, Btudy Title: Clinical Study of the Efficacy of CD271 Lotion
0.1% Applied to Limited Areas in the Treatment of Polymorphous
Juvenile Acne - Study Report PC 8€019.

Investigator: J. Thivolet, M.D.
Hopital Eduard Herriot

Lyon, France

Kethod:



a. Study design: This was a single-center, observer-blinded
bilateral paired comparison study comparing the effectiveness and
safety of Adapalene Solution 0.1% and its vehicle.

b. Patient selection: Male patients suffering from dorsal
papulo-pustular acne vulgaris, with or without nodules or cysts,
were chosen, who had not used any topical anti-acne medication on
his back for at least a month.

c. Patient exclusions: These were patients with exclusively
comedonal acne, acne fulminans or acne conglobata; patients who
had used retinoic acid on their acne in the previous year; and
patients who had taken an antibiotic in the previous month.

d. Dosage and duration of treatment: Two 10x10 cm areas were
outlined on either side of the spine and treated with either the
active or vehicle preparation by a technician twice daily.
Therapy continued for 4 weeks, with evaluations done at 1, 2 and
4 weeks.

e. Effectiveness parameters: The clinical observer counted
lesions (comedones, papules, pustules, cysts) in each treatment
area and recorded an overall clinical evaluation on a scale from
0 (complete clearing) to 10 (worst acne) at each visit.

f. 8Safety evaluation: The patients were examined for erythema,
dry skin, pruritus and burning at each visit, and the reactions
graded on a scale from 0 = none to 3 = maximunm.

Resultis:

a. Evaluable patients: Eleven patients entered the study. Two
of these left the study early because of adverse reactions (see

the safety summary below). The other 9 patients completed the 4
week treatment period.

b. Demographics: All patients were males, aged 18-30 years
(mean = 24.5 years). Other demographic data are not given,
except that previous duration of disease was 18-150 months.

c. EBffectiveness:
i. Lesion counts: The sponsor has presented only

percentage reductions in lesion counts in the 9
patients who completed the study, as follows:

3 _Reduction
Lesion Types Adapalene Yehicle
Closed comedones 16.5% 9.1%
Open comedones 33.8% 1.3%
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Non-inflammatory lesions 37.0% 7.8%
Inflammatory lesions 54.9% 29.4%
(papules, pustules)

ii. Global evaluation: No summary of the results is
presented by the sponsor. The raw data indicate that
most patients' global evaluation did not change during
the 4 wveek itreatment period.

d. Safety: One patient left the study after 3 weeks because of
an "important® irritant reaction to the active product (not
graded). Ancther patient left the study before the last
evaluation because of a reaction to the active product (erythema
= 1, pruritus = 2, burning = 3).

Five subjects had adverse reactions to the uctive product and no
reaction to the vehicle. Two patients had resactions to both
active and vehicle. Reactions in the active group included
erythema in 5 subjects, pruritus (5), burning (4) and dry skin
(1) (some subjects had more than ona reaction). The adverse
events in the vehicle group were one each of burning and
pruritus.

Comment: Since this study is so small, no critical analysis of
the efficacy data wvas attempted. The sponsor does not contend
that efficacy is demonstrated. This study does indicate that the
active product was consjiderably more irritating than the vehicle.
Two of eleven patients left the study early because of adverse
events related to the active product.

2. 8tudy Title: Clinical study of the Safaty and Efficacy of a
Lotion Containing 0.1% CD 271 Used in the Treatment of Acne -
Study Report PH 86013.

Investigator: L. Juhlin, M.D.
University Hospital

Uppsala, Sweden

Method:

a. B8tudy design: This was a single-center double-blind
bilateral paired comparison study comparing the effectiveness and
safety of Adapalene Solution 0.1% and its vehicle.

b. Patient selection: Patients of either sex with
"polymorphous" juvenile acne of the tace, who had not used any
topical anti-acne medication for at least a month, or Accutane
for at least 6 months.

c. Patient exclusions: These were patients with exclusively
comedonal acne, acne fulminans or acne conglobata.
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d. Dosage and duration of treatment: This was an out-patient
study in which the patient made applications of the test products
to the left or right side of the face from drug containers
coded "left™ or " right". Ten drops of the proper product was
applied to one side of the face twice daily for 8 weeks. There
vere exaninations at weeks 1, 2, 4 and 8.

e. Effectivenesas parameters: The clinical cbserver counted
lesions (comedones, macules, papules, pustules, cysts) on each
side of the face and recorded an overall clinical evaluation on a
scale from O (complete clearing) to 10 (worst acne) at each
visit.

f. Safety evaluation: The patients were examined for erythema,
dry skin, pruritus and burning at each visit, and the reactions
graded on a scale from 0 = none to 3 = maximum.

Results;:

a. Evaluable patients: Ten patients entered and completed the
study.

b. Demographics: There were 9 male patients and 1 female
patient. Their ages ranged from 17-20 years. No other
deomographic information is available.

c. Effectiveness:

i. Lesion counts: The sponsor has presented percentage
reductions in lesion counts as follows:
3 Reduction
Lesion Type Adapalene VYehicle
Non-inflammatory 71% 38%
Inflammatory 82% 55%
Total Lesions 75% 68%
ii. Global evaluation: Again, no summary of these results

are presented. The raw data indicate that most global
evaluation grades were unchanged or one digit lower
{e.g.,7 to 6) at the end of the study.

d. Bafety: Five subjects had adverse reactions to the active
product but nonea to the vehicle. One subject had no adverse
‘reactions to either preparation. Reactions in the active group
included dryness in 9 subjects, erythema (6), pruritus (2) and
burning (3) (some subjects had more than one reaction). In the
vehicle group, the reactions were dryness (4), erythema (4), and
pruritus (1).
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Avain, no critical analysis has been performed on the
efficacy data since the study is so small and the sponsor does
not claim that the study demonstrates superiority of active over

vehicle. There were approximately twice as many adverse
reactions in the active group than in the vehicle group.

3, Btudy Title: Clinical Study of the Safety and Efficacy of CD
271 Lotion 0.1% in the treatment of Acne - Study Report PC 86012

Investigator: L. Juhlin, M.D.
University Hospital

Uppsala, Sweden

Method:

a. B8tudy design: This was a single-center observer-blinded
bilateral paired comparison study comparing the effectiveness and
safety of Adapalene Solution 0.1% and its vehicle.

b. Patient selection: Male patients suffering from dorsal
"polymorphous" juvenile acne were chosen who had not used any
topical anti-acne medication on his back for at least a month, or
had taken Accutane for at least 6 months.

c. Patient exclusions: These were patients with exclusively
comedonal acne, acne fulminans or acne conglobata.

d. Dosage and duration of treatment: Two 10 x 10 cm areas were
outlined on either side of the spine and treated with 10 drops of
either the active or vehicle preparation by a technician twice
daily. Therapy continued for 8 weeks, with evaluations done at
1,2, 4 and 8 weeks.

e. Bffectiveness parameters: The clinical observer counted
lesions (comedones, macules, papules, pustules, nodules and
cysts) in each treatment area and recorded an overall clinical
evaluation on a scala from 0 (complete clearing) to 10 (worst
acne) at each visit.

f. Safety evaluation: The patients were examined for erythema,

dry skin, pruritus and burning at each visit, and the reactions
graded on a scale from 0 = none to 3 = gevere.

Results:

a. Evaluable patients: Ten patients entered and completed the
study.

b. Demographics: All patients were male, aged 17-23 (mean = 19.6
years). No other demographic information is available.
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C. Effectivenesst The sponsor has not presented any summary
data except to state that there was no significant difference in

lesion reduction between the treatment groups. The sponsor
theorizes that initial lesion counts were too low to demonstrate
differences.

d. Safety: One patient experienced a vesiculobullous rezction on
the adapalene side on day 28 which subsided when treatment was
reduced to once daily, rather than twice daily. There were no
adverse reactions reported for the vehicle group. For the
adapalene group, the total numbers of reactions were dry skin
(7), pruritus (7), erythema (6) and burning (5) (some subjects
exhibited more than one reaction).

Comment: No independent evaluation of the efficacy data was
done. This study indicates that the active product caused many
more adverse reactions than did the vehicle. 7This corroborates
the results seen in study 1 above, and raises the question of
whether adapalene solution is suitable for use in acne on the
back. dihree of 21 patients (14%) who were treated for acne of
the back with adapalene in this study and in study 1. above
exhibited relatively severe adverse effects after using the drug
for a month or less.

: Controlled Safety and Efficacy Study of
CD271 Lotion 0.1% vs Vehicle in the Treatment of Acne - Study
Report PC 86030

Investigator: S. Jablonska, M.D.

Warsaw School of Medicine
Warsaw, Poland

Methoq:

a. Btudy design: This was a single-center, double-blind,
randomized, parallel group study comparing the effectiveness and
safety of Adapalene Solution 0.1% and the solution vehicle.

b. Patient selection: Male patients of at least 15 years of age
with a diagnosis of acne vulgaris who had total lesion counts of
at least 20 (presumably on the face, since this area only was
studied) and at least 10 inflammatory lesions were selected.

c. Patient exclusions: These were patients with exclusively
comedonal acne, acne fulminans or acne conglobata, as well as
those who had used any topical anti-acne treatment in the last
month or Accutane within the last 6 months.

d. Dosage and duration of treatment: The patients applied the
medications themselves. They were instructed to place 10 drops
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of the test prodict on a cotton pad twice daily and apply it to
acne lesions as needed. Treatment continued for 8 weeks, with
evaluations done at weeks 1, 2, 4 and 8.

e. Effactiveness parameters: The clinical observer counted
lesions (comedones, macules, papules, pustules, nodules and
cysts) at each treatment visit. The protocol also provides for u
general assessment of acne by the investigator, although no scale
for this assessment is given. In addition, the protocol provides
for recording the "opinions® of the investigator and the patients
concerning the therapy, but no scale is given.

f. safety evaluation: The patients were examined for erythenma,
dry skin, pruritus and burning at each visit, and the reacticns
graded on a scale from 0 = none to 3 = severe. Blood sampies
were taken from 10 of the 15 active group patients at the end of
the study and 1, 2 and 7 days later and analyzed for adapaiene
content.

Results:

a. Evaluable patients: Thirty subjects entered the study, 15 in
each group. One patient in the vehicle group left the study
because of an infection (pharyngeal abscess) not relatead to
treatment.

b. Demographics: The patients were all male, aged 15-26 years.
No other demographic information is available.

c. Effectivensss: Results are presented for the end of
treatment (8 weeks).

i. Comedones (non-inflammatory lesions)

Mean comedone counts and % reductjon

Treatment Mean at Baseline (n) Mean at & Weeks (n)
Adapalene 133 (15) 41 (15) (69%)
Vehicle 143 (15) 88 (14) (38%)

ii. Papules, pustules, nodules, cysts (inflammatory lesions)

Mean inflammatory lesion counts and % reduction

Treatoent Mean at Baseline (n) Mean at 8 Weeks (n)
Adapalene 44 (15) 22 (15) (65%)
Vehicle 61 (15) 48 (14) (21%)
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iii. Total lesions

Total lesion counts and 3 reduction
Ireatment — Mean at Baseline (n) Mean at 8 Weeks (n)
Adapalene 176 {15) 62 (15) (65%)
Vehicle 204 (15) 136 (14) (33%)

iv. Global assessment (physician and patient). No data is
presented concerning these variables.

d. Safety: Most patients displayed at least one adverse event
during the study (the majority of patients had more than one
reaction). The following table relates the number of patients
who had specific reactions for each treatment:

Adapalene Yehicle
Erythema 15 (100%) 6 (43%)
Dryness 15 (100%) 7 (50%)
Burning 14 (93%) 6 (43%)
Pruritus 12 (80%) 7 (50%)

There were also more intense reactions (grades 2 and 3) in the
adapalene group.

No adapalene was detected in the plasma of the patients sampled
(limit of method = 1 ng/mL)

Comment: This study may not be accepted as pivotal, primarily
because there was no meaningful physician global evaluation, and
only males were studied. While lesion counts are important, an
overall impression of symptomatology (erythema, scaling, etc.) is
necessary to confirm that the appearance of the patient has
actually improved. It is expected that a pivotal study will
include representatives of all patient groups the drug is
intended to treat (including females, in this case). Further,
there is an apparent imbalance in inflammatory lesions and total
lesions at baseline. The vehicle group had 16% more total lesions
and 39% more inflammatory lesions at study entrance.

All adapalene patients experienced some adverse events, and most
adapalene patients experienced all reactions which were
evaluated.

S. (pivotal) Study Title: Clinical Safety and Efficacy
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Comparison of Topical CD 271 Lotion 0.1% with CD 271 Lotion
Vehicle in Patients with Acne Vulgaris - Study Report C-88-27.

Investigators: E.L. Jones, M.D.
Hill Top Research, Inc.

Miamiville, OH

J.J. Kantor, M.D.
Research Testing lLabs
Little Neck, N.Y.
Subinvestigators:

A. Simon, Ph.D.

I. Weinstock, Ph.D.

J.M. Swineheart, M.D.
Denver, CO

A.H. Greenspan, M.D.
TKL, Inc.

Maywooed, N.J.
Subinvestigators:

M. Kahn, M.D.

R. Reardon, Ph.D.

Method:

a. 8tudy design: This was a multicenter, randomized, double-
blind, parallel-group comparison of the effectiveness and safety
of Adapalene Lotion 0.1% and its vehicle.

b. Patient selecion: Patients of both sexes, aged 12~30 years,
were enrolled. The patients were to have Grade 1 through 5§
facial acne on the Cunliffe scale (this is equivalent to Grade 2
or 3 acne on the more commonly used 4 - point scale, and is
generally defined as mild to moderate disease). All patients
were to have had at least 10 inflammatory and 20 noninflammatory
lesions on the face at study entrance. The female patients were
required to use adequate dirth control during and for one month
after the study, and agree to have a pregnancy test before and
during the study.

c. Patient exclusions: The following list of exclusions is
taken directly from the sponsor's submission:

" 1, Patients with:

a. Less than Grade 1 and greater than Grade 5 acna
vulgaris.

b. Less than 20 comedos and less than 10 inflammatory
lesions.
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c. Acne conglobata
d. Acne fulminans

e, Secondary acne (chlorine, drug induced acne, etc.)

f. Underlying diseases or other dermatological conditions
that require the use of interfering topical or systemic
therapy.

g. Known sensitivities to any of the study preparations.
h. Males with a mustache or beard.

i. Female patients taking birth control pills less than
three months before study.

2. Patients who have received:
a. Topical acne treatment within the past two weeks.

b. Systemic antibiotics within the past 4 weeks (excluding
penicillins).

c. Systemic retinoid treatment within the past six months.

d. Topical or systemic anti-inflammatory treatment within
the past four weeks.

3. Female patients of child bearing potential will submit to a
urine pregnancy test each visit. If pregnancy is determined
the patient will be terminated from the study. Written,
signed results will be sent to Alcon to be placed in the
patient's study file."

d. Dosage and duration of treatment: Applications were to be
made once daily to the face and other affected areas by the
patients (this was an outpatient study) for 12 weeks.

e. Effectiveness parameters: The patients were evaluated at
baseline and at 2, 4, 8 and 12 weeks.

i. Global evaluation: The patients' global response to
treatment was assessed by comparing the condition of
the patient to a series of representative photographs
of acne patients based on the Cunliffe scale of 0 to 7,
with 0 = no acne to 7 = most severe acne. The
following represents the relationship between the
commonly used four-point scale and the Cunliffe scale:

is



ii.

iii.

Four-point scale Cunliffe scale
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Lesion counts: Inflammatory (papules and pustules) and
non-inflammatory (open and closed comedones) lesions
were the primary efficacy variable and were counted at
each visit. Only facial lesions were counted, although
the global evaluation also included the chest, back,
etc. if these areas were involved. 1In order to
facilitate counts, the face was divided into quadrants
(forehead, cheeks, chin). Nodules and cysts were also
counted, when present, and included in the inflammatory
lesion counts.

Protocol extension: All sites were given the option of
continuing their patients on the active product for an
additional 9 months at the end of the study. The
primary purpose of this was to gather long term safety
data.

f. B8afety evaluation:

i.

ii.

Results:

Patients were examined for adverse reactions during the
course of the study.

Erythema. oilness, dryness, scaling, pruritus and
burning were evaluated on a scale from 0 = none to 3 =
severe.

a. Evaluable patients: There were 110 patients, 55 per
treatment, enrolled into the study. The following table
represents the number of patients enrolled by investigator:

No. Subijects Treated
Investigator Adapalene = Yehicle
Jones 15 15
Kantor 15 15
Swineheart 15 15
Greenspan 10 10
55 55

The protocol required that patients be required to complete at
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least 4 weeks of treatment to be evaluable for afficacy.
Thirteen patients left the study prior to 4 weeks and were thus
not evaluable for efficacy. Six were Adapalene patients and
seven were vehicle patients. Thus, ther¢ was a total of 97
evaluable efficacy patienti, 49 Adapalene and 48 vehicie. Alil
patients were evaluable for safety.

There were 7 patients (3 in the Adapalene group and 4 in the
vehicle group) who discontinued the study due to adverse
reactions. Please see the safety evaluation belcw for more
information on these patients.

There were seven additional patients (5 Adapalene, 2 venhicle) who
did not complete the study, even though they were evaluable for
efficacy. The following table presents the reasons tor
discontinuation by treatment group(these totals include the 13
who were not evaluable for efficacy and 7 who discontinued early,
but were evaluable):

Reason for Discontinuance Adapalene = Yehicle

Adverse event 3 4
Patient request 1 1
Interfering Therapy 0 1
Lost to follow-up z 3

11 9

Additionally, there were 13 patients (6 Adapalene, 7 vehicle) who
were protocol violations. These included 1 Adapalene patient
whese baseline noninflammatory lesion count was one (rather than
the minimum 20). The other 12 protocol violators tock oral
antibjiotics for 6 days or longer during the study.

In summary, it is not felt that the one lesion count violation in
the Adapalene group is critical to the interpretation of the
data. This patient remains in the data summaries. However, it
should be stated that the patients still in the data summaries
who are protocol violators by virtue of antibiotic ingestion may
have displayed improvement in their acne due to oral antibiotic,
rather than topical therapy. The sponsor was asked to reanaly:ze
the data to exclude the antibiotic ingestion group. Please see
the Addendum at the end of this review for the results of that
analysis.

b. Demographics: The demographics for the efficacy evaluable
patients are as follows:
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Sharacteristics Adapalene

No. of subjects 49

Sex Male 31
Fenale i8

Age (yr) -mean 19.5

Race
White 47
Black 2
Other 0

c. Rffectiveness:

48

27
21

19.2
46

1
h |

Because all patients did not report for every evaluation an

*Endpoint" presentation is included.

*Endpoint® is the last

valid visit for all evaluable patients.

Results are presented at the end of 12 weeks.

i. Physician global evauation. The data has been
presented by the sponsor in both the traditional 4
point scale and the Cunliffe (7 point) scale. The 4
point scale will be used here. The data has been
translated to the 4 point scale from the Cunliffe scale
by the sponsor.
Global Grade -~ nand ¥ of n
Heek —Ixeatpment g 1 2 3 N
0 Adapalene 0 0 47(96%) 2(4%) 49
Vehicle 0 0 43(92%) 4(8%) 48
12 Adapalene 0 31(71%) 13(29%) © 44
Vehicle 1(2%) 27(59%) 16(35%) 2(4%) 46
Endpoint Adapalene 0 32(65%) 17(35%) O 49
Vehicle 1(2%) 27(57%) 17(36%) 2(4%) 48
ii. Non-inflammatory lesions (open and closed comedones)
Mean lesion counts and % reduction
Week —Ireatment Mean N
0 Adapalene 53.6 49
Vehicle 49.2 48
12 Adapalene 33.8(37%) 44
Vehicle 31.9(35%) 46
Endpoint Adapalene 35.9(33%) 49
Vehicle 35.3(28%) 48
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iii. Inflammatory lesions (papules, pustules, nodules,
cysts) '
Mean lesion counts and % reduction
Week Ixeatment _Mean N
0 Adapalene 25.3 49
Vehicle 22.1 48
12 Adapalene 20.9(17%) 44
Vehicle 19.3(13%) 46
Endpoint Adapalene 23.7(6%) 49
Vehicle 20.3(8%) 48
iv. Total lesions (inflammatory and non-inflammatory)
Mean lesion counts and % reduction
Week Ireatpent Mean N
0 Adapalene 78.9 49
Vehicle 71.3 48
12 Adapalene 54.7(31%) 44
Vehicle 51.2(28%) 46
Endpoint Adapalene 59.6(24%) 19
Vehicle 55.6(22%) 48
V. Protocol extension: Only 17 patients elected to
continue to use the active medication after the 12-week
study period ended. There vere 10 patients from the
Adapalene group and 7 from the vehicle group. No
efficacy data is presented for these patients.
d. 8Safety:
i. Adverse reactions: There were 7 patients (3 in the

Adapalene group and 4 in the vehicle group) who
discontinued the study due to adverse reactions. The
reasons in the Adapalene group were srythema, skin
discomfort and pruritus. In the vehicle group, they
were pruritus, skin discomfort, skin irritation and a
case of otitis media in one patient which was probably
not related to therapy. The following table presents
the adverse reactlions vhich vere probably or possibly
related to drug therapy.



Nunber and 8 of adverse reactions

Eyent Vehicle
(N = §5) (N = 55)
N L } N . |
Erythema 5 (9.0) o
Discomfort Skin 5 (9.0) 2 (3.6)
Pruritus 3 (5.4) 2 (3.6)
Dry 8kin b (1.8) 0
Irritation Skin 0 1 (1.8)
Dermatitis b (1.8) 0
Excoriation [+] Py
Total 1% (27) 6 (11)
ii. Erythema, oiliness, dryness, scaling, pruritus,

burning: The percentages of patients in each group who
experienced increased, decreased, and unchanged
evaluations of each of these phenomena at the end of 12
weeks, as compared to bassline will be presented.

comment: This study fails to demonstrate the superiority of
Adapalene Solution 0.1% over its vehicle. By the sponsor's own
statistical analysis, none of the efficacy variables evaluated
denonstrated superiority of active over vehicle at p = 0.05 or
less. The sponsor states that about 20% of the Adapalene
patients achieved at least a 75% reduction in total lesion counts
as compared to about 5% of the vehicle patients. Thus, one could
make the case that for a select group of patients studied (about
15%), Adapalene provides a great benefit, although if the other
side of this statistic is considsred, it appears that the
majority of patients did as well (or better) on vehicle than the
active product. No separates analysis of these patients was



provided by the sponsor.

In any event, the standard for approval of acne products in this
Division is that the mean lesion count reduction must be
statistically superior in the active group over the total patient
populace, not a small subgroup. It would be necessary to do
further research to properly identify the subgroup most likely to
be helped if this were to be used as a basis for approving the
product. Otherwise, the great majority of patients would receive
no benefit from the product.

The FDA statistical review finds no difference between the groups
in physician global evaluation. She agrees with the sponsor's
lesion count analysis by subgroup.

About 27% of the Adapalene patients mxperienced adverse reactions
in the study, as opposed to 11% of the vehicle patients.

Further, when six separate signs and symptoms were separately
evaluated, the Adapalene patients experienced significantly
increased erythema and pruritus as compared toc vehicle at the end
of the study.

Clinical Safety and Efficacy
Evaluation of 0.1% CD 271 Lotion vs. CD 271 Lotion Vehicle -
Study Report 9104-CD271L~EV

Investigator; E. Ast, M.D.
Research Testing Labs., Inc.

Huntington Station, N.Y.

§.I. Cullen, M.D.
Gainesville, FL

F.E. Dunlap, M.D.
Argus Research, Inc.
Tucson, AZ

B- Potter' u. D.
Georgia Clinical Research Center, Inc.
Atlanta, GA

J. Hickman, M.D.
The Education and Research Foundation
Lynchburg, VA

A.W. Lucky, M.D.

Dermatology Research Associates, Inc.
Cincinnati, OH

M. Rappapert, M.D.
Calabasas, CA
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R. Stoughton, M.D.
UC -~ San Diego
La Jolla, CA

Method:

a. 8tudy Design: This wvas a multi-center, randomized, double-
blind, parallel-group comparison of the effectiveness and safety
of Adapalene Lotion 0.1% and its vehicle.

b. Patient Sslection: Patients of both sexes, aged 12-30 years,
were enrolled. The patients were to have Grade 1 through §
facial acne on the Cunliffe scale (this is equivalent to Grade 2
through 4 acne on the more commonly used 4 point scale, and is
generally defined as mild to moderate disease). All patients
were to have had at least 10 inflammatory and 30 noninflammatury
lesions on the face at study entrance. The female patients were
required to use adeguate birth control during and for 3 months
after the study, and agree to have a pregnancy test before and
during the study.

c. Patient exclusiona: The following list of exclusions is
taken diractly from the sponsor's submission:

"Patient:
1) had acne conglobata
ii) had acne fulminans
1ii) had secondary acne (chloracne, drug-induced
acne, etc.)

iv) had underlying disease or another
dermatological condition that required the
use of interfering topical or systemic
therapy

V) had known sensitivity to any of the study
preparations

vi) had a beard

vii) had started taking birth control pills less
than 3 months prior to entering the study or
had discontinued birth control pills less
than 6 months prior to entering the study
(ftemale patients of childbearing potential)

viii) was pregnant or lactating
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ix) refused to discontinue from sunbathing during
the study period.”®

d. Dosage and duration of treatament: Applications were to be
made once daily to the face and other affected areas by the
patients (this was an outpatient study) for 12 weeks. The
protocol permitted a switch to every other day dosing if
irritation became a problem.

e, Rffectiveness parsmeters and Safety parameters: The
effectiveness and safety parameters were the same as for study 5
above, except there was no provision in the protocol for
additional treatment at the end of the blinded portion of the
study.

Results;

a. Evaluable patients: There were 243 patients enrolled in the
study (121 adapalene, 122 vehicle). All patients were evaluable
for safety.

All patients who completed 4 weeks of therapy were considered to
be evaluable for efficacy. The following table presents the
number of patients per investigator who enrolled in the study, as
well as the number of patients who completed the entire 12 week
study and the number ¢f patients evaluable for efficacy (had at
least 4 weeks of therapy).



The table presents the reasons for discontinuation by treatment
group:

The patients who discontinued due to adverse events will be
discussed in the safety evaluation below.

There were 5 patients (3 Adapalene, 2 vehicle) who were protocol
violations because they had fewer than 30 noninflammatory lesions
at baseline and two patients who used conflicting oral
antibiotics (one in each group).
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These patients have been excluded from the efficacy data. There
were 3 additional Adapalene patients and 7 additional vehicle
patients who used antibiotics but who were not excluded from the
efficacy analysis (see the Addendum at the end of this review for
analysis of these patients).

b. Demographics: The demographics for the safety evaluable
patients (all patients entering the study) as are follows:

8 (57%) Q1%

52 (43%) 60 (49%)

17.8 13.4

97 Q1%) 100 (82%)

13 (11%) 16 (13%)

5(4%) 40%)

6(5%) 22%

c. Effectiveness: Results are presented at the end of 12 weeks.
Because all patients did not report for every evaluation, an
"Endpoint" presentation is included. "Endpoint® is the last
valid visit for all evaluable patients.

The reviewers have checked the line listings and are in agreenment
with the sponsor's representation of the data.

i. Physician global evaluation. The sponsor states that Dr.
Rappaport had "discrepancies" in his method of global assessment,
and so they have deleted his data from the summarized global
evaluations. Apparently Dr. Rappaport did not use the Cunliffe
scale in performing this evaluation.

The data has been transformed from the Cunliffe scores to the 4
point scale score.
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ii. Non-inflammatory j1egions (open and closed comedones)

1t is noted in this and the fo0llowing tables that the endpoint
patient totals are not the same as the evaluable patient totals.
This is because 2 adapalene patients and one vehicle patient had
endpoint visits which vere wynevaluable®, according to the
sponsor. In addition, 3 patients in each group did not have
1jesion counts at week 12. It js not felt that these missing
patients will affect the gtatistical outcomes of the study.



iid. Inflammatory lesions (papules and Pustules)

12.8 (29%)
14.0 09%)
12.9 1)
14.1 Qi)

iv. Total lesions (inflammatory and non-inflammatory)

Diewa
.
M3

51.503%)

69.5 (18%)

3.203%

71.7 (15%)

&nt: By the sponsor's statistical analysis, the
active product was statistically significantly Superior to
vehicle in reduction in total lesions (P = 0.017) and
noninflammatory lesions (P = 0.005) at week 12, and supericr in
global evaluation (P = 0.003). There was no significant
difference in inflammatory lesion reductions.

apparently significant treatment x investigator interaction by
the sponsor's analysis. This is best appreciated by the
following presentation of mean total lesion counts by
investigator.
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57 (+2%)

T2 (1%)

36 (-571%)

61(-77%)

56 (42%)

51 (-25%)

77 (+4%)

114 (+39%)

& (41%)

13 (-17%)

56 (-25%)

51¢%)

1 (45%)

30 (61%)

QD%

36 (-31%)

The sponsor's analysis indicates that the treatment x
investigator significance is caused by Dr. Hickman and/or Dr,
Ast. Dr. Hickman's patients experienced net increases in
lesions for both treatment groups. She also lost a relatively
high number of patients in the active group (only 13/21 were
evaluable). Dr. Ast found the vehicle to be more effective than
the active product.

Thus, of 8 investigators, there is one apparent cutlier in terms
of patient response (Dr. Hickman); one who found the vehicle to
be much better than the active (Dr. Ast); three who found the
active and vehicle to be roughly equivalent (Drs. Potter,
Rapaport, Stoughton); and three who found the active product to
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be much better than the vehicle (Drs.

is also noteworthy that Dr.

count in the vehicle group
have given his vehicle gro

The sponsor was asked by
remove (a) Dr. Hickman,

from the data base.
amendment dated September 17, 1993.
the data with all 8 inves
Hickman), 7 investigators

(without Hickman or ast)

(b) Dr. Ast and
The sponsor submitted this

Cullen, Dunlap, Lucky).
Ast had a much higher baseline lesion
than in the active group, which would

up more room to improve.

It

the revievers to reanalyze the data to
(c) both investigators
information in an
The following tables compare
tigators, 7 investigators (without
(without Ast) and 6 investigators

i. Non-inflammatory lesions (open and closed comedones)

64.0

45.3

640

6.

N.707T%) 34.6 (M4%) 37.9 (40%) 33.1 (1%)

Vehicle 355 (11%) 452 GO1%) 55.6 (13%) 4.1 31%)
Adapalone 403 (34 %) 37.0 40%) IO 359 4%)
j 57.6 (12%) 4.5 26%) 579 (10%) 418 25%)

Micen keaics cousts and % reduction

pustules)

32

Weak Treatmont Origimal Mos Mean loos Hicloass, Moan kas At lh:;bu Hickman
+
Adapeicme 18.0 18.7 4.6 194
Vehicie 9.5 20.0 19.6 2.2
Adapaicac 12.3 (29%) 13.2 (29%) 13.0 00%) 13.5 36%)
Vehicle 4.0 29%) 452r%) 13.827%) 14.1 Q0%
Endpoint Adepalene 12.9 23 %) 13.4 23%) 13.1 0%) 13.7 29%)
- 14.2 20 %) 14.3 26%) 13.3 30%) H5w)




iii. Total lesions (inflammatory and non-inflammatory)

hissn loes Ant
+ At

52.0 124

“ua . ne u.o

51.5 03%) 309 01%) 46.6 (44 %)
6.3 (18%) $.2Qa7%) 3.201%)

53203%) 52.9 Qo %) 49.6 (41 %)

T1.7(15%) 7.7 (14%) 62.3 (26%)

iv. Physician global evaluation
The mean global grades will be given to facilitate comparison.

Mican jeg- At Mean leas Ast +
Hickmmn

1.5 1.56 1.58

1.54 1.52 1.55 1.53

1.00 33%) 0.94 08 %) 1.0l O5%) 0.95 (40%)

1.24 (19%) 1.21 0%) 1.25 (19%) 1.1 Q1%

1.01 0I%) 0.97 Q6%) 1.03 34 %) 0.98 (6 %)

1.27 (1%%) 1.25 (14 %) 1.28 (17%) 1.25(13%)

Some comments are appropriate concerning the analysis:

a. Even though Dr. Ast found the vehicle to be more
effective than the active and his vehicle patients had
more lesions than his active patients, his total number
of patients was so small that his removal from the data
does not greatly influence the results. It should be
noted that the spunsor states in this amendment that
their new analysis indicates that only Dr. Ast creates
significant treatment by investigator interaction in
the data (that is, their position now is that Dr.
Hickman should remain in the analysis).

b. Removal of either Hickman or Ast or both does nnt

significantly affe.t the inflammatory lesion data or
mean global grade data.
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c. Removal of Dr. Hickman from the data does influence
non-inflammatory lesion count and total lesion count
results. The following table shows the changes in p-
value calculated by the sponsor at 12 weeks and
endpoint for non-inflammatory lesions and total
lesions:

Thus, if the sponsor's analysis is accepted, and Dr. Hickman is
left in the data, the active is superior to vehicle at both time
points for both variables. If Dr. Hickman is removed from the
data, the active is no longer superior to vehicle in total
lesions at endpoint.

Despite the above comments, the sponsor appears to have
established the superiority of active to vehicle in mild to
moderate facial acne with this study. This conclusion is
supported by the review of FDA's statisticians. They find that
(see addendum by Dr. Srinivasan) there is no reason to drop any
of the investigators from the analysis due to treatment by center
interaction.

When data from all centers is analyzed by FDA statisticians, they
find that Adapalene is better than vehicle in reduction of total
lesions and non-inflammatory lesions, but not better in reduction
of inflammatory lesions, at the end of the study. Further,
Adapalene is superior to vehicle in physician global evaluation.

It would be advisable to include a Clinical Studies section in
the labeling of this product. At a very rough approximation,
Adapalene therapy produces about 30-35% reduction in lesion
counts after 12 weeks of therapy vs. a 15-20% reduction by
vehicle.

d. Bafety:

i. Adverse Reactions: There were 12 patients (7 in the
Adapalene group, 5 in the vehicle group) who discontinued therapy
due to adverse events. Four of these (three vehicle, one
Adapalene) had reactions or events which were not considered to
be related to therapy. These included dyspnea, poison ivy,
pregnancy (in a vehicle patient) and malaise.
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Of the seven Adapalene patients who discontinued due to an
adverse event (7/121 = 6%), there were 2 cases of moderate to
severe skin irritation, one of moderate burning, 2 of moderate
dermatitis, one each of moderate dry skin and pruritus. The two
vehicle patients both experienced moderate skin irritation.

The following table presents the adverse reactions which were
probably or possibly related to drug therapy:

ii. Erythema, scaling, dryness, pruritus, burning: The
percentages of patients in each group who experienced increased,
decreased, and unchanged evaluations of each of these phenomena
at the end of 12 weeks, as compared to baseline will be

presented.

% of Paticats ot 12 wecks

Decrossed | Beme

7%

%

s



Six percent of the Adapalene patients who
entered the study discontinued because of an adverse event; and
14% of the Adapalene patients reported some type of reaction.
The most frequent reaction ssen was sunburn, which is often seen
in association with topical retinoid therapy. About one quarter
of the adapalene patients experienced increased facial erythema
as compared to baseline after 12 weeks of therapy.

C. Positive cControlled Studies: The sponsor has identified 3 of
the submitted active controlled studies as "pivotal", including
the dose-ranging study.

1. (pivotal) 8tudy Title: Bicenter Clinical Study of the Safety
and Efficacy of CD271 Lotions, 0.03% or 0.1% Compared with 0.025%
Tretinoin Gel - Study Report PH87027

Investigators: C. Beylot, M.D.
Hopital Haut - Leveque

Bordeaux, France

J. Meyndier, M.D.
HOpital Saint Charles
Montpellier, France

Method:

a. 8tudy Deaign: This was a two center, randomized, evaluator -
blind, parallel-group comparison of the effectiveness and safety
of Adapalene Lotion 0.1%, Adapalene lLotion 0.03% and Aberel
(tretinoin) Gel, 0.025%, wanufactured by It
is not clear what differences may exist between the product
and Retin-A Gel 0.025% which is approved in this country.

b. Patient Selection: Patients of both sexes, aged 13-30 years,
were enrolled. These patients were to have Grade 1 through 3
facial acne on the Cunliffe scale (this is mild to moderate
acne). The female patients were required to use adequate birth
control during the study and for one month after the end of the
study.

c. Patient Exclusions: Exclusions where those with acne
conglobata, acne fulminans, acne secondary to another disease,
and patients with underlying systemic disease.

d. Dosage and duration of treatment: Applications were to be
made once daily to the face by the patiaents (this was an
outpatient study) for 12 weeks. Amounts were to be a "pea-size"
portion of gel, or 15 drops of lotion.

e. Effectiveness Parameters: The patients were to be evaluated
at baseline and at 1, 2, 4, 8, and 12 weeks. The primary
effectiveness parameter measured was facial lesions (comedones,
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papules, pustules, nodules, cysts.) A glocbal evaluation was also
done on a scale from 0 to 3, but the definitions for the scores
are not given.

f. Safety BRvaluation:

i. Patients were examined for adverse reactions during the
course of the study.

ii. Erythema, scaling,pruritus, burning and skin dryness
were evaluated on a scale from 0 = none to 3 = gevere.

Results:

a. Evaluable Patients: There were 42 patients who entered the
study. One patient left the study voluntarily. She was on the
0.1% Adapalene product but did not feel that there was any
improvement in her condition. Four other patients failed to
complete any return visits, or only completed some. Therefore,
the investigators only considered 37 patients to be evaluable.
These were distributed as follows:

b. Demographics: The demographics for the evaluable patients
are as follows (all were Caucasian):

¢. Effectiveness: Results are gliven at the end of 12 weeks and
at endpoint (last valid patient viaeit).

i. Global grade: The sponsor has provided only mean acores

at each visit., No definition is provided for the numerical
scores.
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ii. Non-inflammatory lesions (open and closed conedones)

jii. Inflammatory lesions (papules, pustules, nodules,
cysts)
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iv. Total lesions (inflammatory and non-inflammatory)

Safety:

i. Adverse Reactions: No spontaneous reactions were
reportad during the course of the study.

ii. Erythema, scaling, pruritus, burning and skin dryness: The
sponsor has presented the data as the percentages of
patients in each group with the possible scores (0-3) at 12
veeks. N.D. signifies no data available.



% of Paionts & 12 Wasks

N.D. 0

1% “us

%

cormapept: This study may not be accepted as pivotal, primarily because the
number of patients in each test group is so small. The study suggests that
0.1% Adapalene is comparable in effect to 0.025% Tretinoin, although it is
not clear that the Tretinoin product used in the study is the same as the
one approved in the U.S.

2, (pivotal) 8Btudy Title: Clinical Safety and Efficacy Comparison of
Topical CD271 Lotion, 0.1% with Retin-A Gel in patients with Acne Vulgaris-
Study Report C-88-26.

Investigators: E.B. Smith, M.D.
U.T. Medical Branch

Galveston, TX

L.E. Millikan, M.D.
Tulane University Medical Center
New Orleans, LA

L.J. Swinyer. M.D.
Salt Lake City, UT

c.“. Elli.' MQD.

Univ. of Michigan
Ann Arbor, MI
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J.H. Katz, M.D.
Fridley, MN

R.S. Berger, M.D.
Hill Top Research, Inc.
East Brunswick, N.J.

D.K. Chalker, M.D.
Medical College of Georgia
Augusta, GA

J.S. Lederman, M.D.
Research Testing Laboratories, Inc.
Hackensack, N.J.

Method:

a. Study Design: This was a multicenter, double-blind, randomized,
parallel-group comparison of the safety and effectiveness of Adapalene
Lotion, 0.1% and Retin-A (tretinoin) Gel, 0.025% in acne vulgaris.

b. Patient Selection: The patient selection criteria were the same as for
Study B.5 (Study Report C-88-27) above.

c. Patient Exclusions: The patient exclusions were the same as for Study
~.5 (Study Report C-88-27) above.

. Dosage and duration of treatment: Applications were to be made once
daily to the face and other affected areas by the patients (this was an
outpatient study) for 12 wieks. The protocol provided for less fregquent
dosing, if necessary.

e. Effectiveness parametars: The effectiveness parameters were the same
as for Study B.5 (Study Report C-88-27) above.

f. Bafety Evaluation: The safety parameters evaluated were the same as
for Study B.S. (Study Report C-88-27) above, except that blood samples were
collected at 2 centers (Drs. Berger and Chalker) at baseline and study
completion to assess systemic absorption and possible toxicity of
adapalene.

Results:

a. Evaluable patients: There were 297 patients enrolled into the study
(149 Adapalene, 148 Retin-A). All patients were evaluable for safety.

All patients who completed at least 4 weeks of therapy were considered to
be evaluable for efficacy. The following table presents the number of
patients per investigator who were enrolled in the study is well as the
number of patients who completed the entire 12 week study and the number of
patients evaluable for efficacy ‘had at least four weeks of therapy).
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The patients who discontinued due to adverse events will be discussed in
the safety evaluation below.

There were seven Adapalene patients and five Retin-A patients who were
protocol violations because they did not have the minimum required number
of inflammatory or noninflammatory lesions for study entrance. The sponsor
has left these patients in the efficacy analysis. Review of the line
‘'stings indicates that this is acceptable in that the protocol deviations
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voughly balance in each group. It is not expected that these deviations
could influence the final outcome of the study.

There were eleven Adapalene patients and twelve Retin-A patients who were
protocol violations because they took oral antibiotics during the study.

Of these, four Adapalene and five Retin-A patients took the drugs at or
near the end of the study, which may have affected the most important
evaluations from the standpoint of efficacy. These patients have been left
in the efficacy analysis. The sponsor was asked to re-analyze the data to
omit patients who took oral antibiotics. See the Addendum at the end of
this review for the results of that analysis,

b. Demographics: The demographics for the efficacy evaluable patients are
as follows:

6 (51%)

60 (49%)

13,5

108 (33 %) 112 (32%)
41w 19 (14%)

1{1%) San)

c. Effectivenesa: Results are presented at the end of 12 weeks of therapy
and at "Endpoint®.

The reviewers have checked the line listings and are in agreement with the
sponsor's representation of the data.

i. Physicians global evaluation

The data has been transformed from the Cunliffe scores to the 4-
point scale scores.

2

118 6 %)
177 93 %)

34 (51%)

&3 30%)
62 (51%)
0 (51%)




iij. Non-inflammatory lesions (ope: and closed comedones)

5.1

21.3 (%)

1.7 35%)
5 (35%)
251 ¢02W)

Moan,

274

i1

14.7 (46%)

14.1 49%)

148 (6%

154 (43%)

iv.

Mcan

mn?

80.2

36.0 (54%)

7.8 (334%)

7.331W

40.5 (30%)

Bfficacy comment: There is no apparent difference between the two
pedications in effectiveness. It is interesting that the mean lesion
counts for both groups decreased Dby about 50% in this study, while in the
vehicle-controlled studies, the Adapalene lesion counts fall by 25% and 33%
when the product was used in gsimilar fashion.
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It is common to see greater improvement in the patients in positively
controlled dermatologic studies ‘“han in vehicle controlled studies. The
-~eason for this is not immediat«ly clear, unless the investigators expect

) see more improvement if they are aware that all patients are receiving
-n active medication. However, it is still difficult to see why lesion
counts, a completely objective parameter, should be influenced by
investigator expectation. From a clinical standpoint, cne would be much
happier with a product which causes a reduction of one-half in lesion count
as compared to one which causes a one-third reduction.

There was no obvious investigator x treatment interaction in this study.

Seventy-two patients volunteered for treatment with Adapalene Lotion up to
an additional nine months. Although the primary purpose of this extension
was safety rather than efficacy, the sponsor states that in general the
patients maintained a level status of improvement from the end of the
controlled study (3 months) to the end of the year.

d. Safety:

i. Adverse Reactions: There were 18 patients (12 in the Adapalene
group, 6 in the Retin-A group) who discontinued the study at some
peint. Three of these patients (2 Adapalene, 1 Retin-A) discontinued
during the protocol extension (open) part of the study. Since all
patients were on Adapalene during the open study the two dermatologic
reactions were due to Adapalene (one case of combined skin discomfort,
dry skin and erythema, and one of dryness). The other discontinuance
in the open part of the study was due to an unrelated infection.

Of the remaining fifteen discontinuances due to aiverse events, ten
were in the Adapalene group. Three of these were probably not related
to drug-"cold syndrome", herpes zoster and accidental injury. The
remaining reactions in the Adapalene group, probably or possibly
related to drug, were four cases of skin discomfort, erythema and dry
skin, two of acne flare, and one of pityriasis rosea. Of the five
discontinuances in the Retin-A group, one report of herpes zoster was
probably not related tc drug. The other four reactions in the Retin-A
group, probably or possibly related to drug, were three cases of acne
flare and one of skin discomfort, irritation and facial edema.

The following table presents the adverse reactions which were probably
or possibly related to drug therapy:
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ii. Dose alterations: During the course of the 12 week study, the
investigators found it necessary to lessen the frequency of
application in 21 Adapalene patients and 22 Retin-a patients because
of irritation, etc.

iii. Erythema, oiliness, scaling, dryness, burning, pruritus: The
percentages of patients in each group who experienced increased,
decreased, and unchanged evaluations of ecch of these phenomena at the
end of 12 weeks will be presented.

% of Patien:s ot 12 Weeks

Treasmost Decrassod Same
(11

0%

9%

46



S3fety Comment: Five percent of the Adapalene patients who entered the
study discontinued because of an adverse event possibly or probably related
.o therapy, compared to 3% in the Retin-A group. Twenty-one percent of the
Adapalene patients reported some type of reaction vs. 13.5% in the Retin-A
group. The most frequent reaction seen in association with Adapalene vas
skin discomfort. More patients experienced increased pruritus during
therapy on Adapalene (23%) than on Retin-A (9%).

No significant changes from baseline were found in the patients who had
blood samples drawn for absorption, blood chemistries, urinalysis, etc.

Clinical Safety and Efficacy Evaluation of 0.1%
CD 271 lLotion vs 0.025% Retin-A Gel - Study Report CR 88043

Investigators:

W.J. cunliffe, M.D.
The General Infirmary at Leeds
Leeds, Great Britian

D.H. Jones, M.D.
Raigmore Hospital
Inverness, Scotland

D.M. MacDonald, M.D.
Guy's Hospital
London, Great Britain

C.E. Orfanos, M.D.
Free University of Berlin
Berlin, Germany

Y. Privat, M.D.
Marseille, France

P. Amblard, M.D.
Hé6pital Nord
Grenoble, France

M. de la Brassine, M.D.
Liege, Belgium

R.A. Brunctiere, M.D.
Foundation Rothschild
Paris, France

R. Caputo, M.D.
Milan, Italy

G. Plewig, M.D.
Dusseldorf, Germany
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Methoq:

« Study design; This was a nulticentcr, randonized, douhle-blind,
parallel-group comparison of the effactiveness and safety of Adapalene
Lotion 0.1% and Retin-a (trctinoin) Gel, 0.025% in acne vugarisg,

b. Ppatient Selection: 7Tne pPatiert selection criteria were the same a4 for
8tudy B.s (Study Report C-88-27) above.

8. Patient @Xclusion: The patient &xclusions wag the same as for study
B.5 (Study Report C-88~-27) above,

2. BEvaluable patients; There were 245 patientsg enrolled in the study (126
Adapalene, 112 Retin-a) . All patiaents Were evaluab)e for safety.
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The following table presents the reasons for discontinuation by treatment

group:

Trostmant Pationts Pativais Putionts Gt Putissts Bvajuabls for Efficacy
Burolied Discoxtimsing Completed Sendy & Weak 12
Cwliffe Adegalens n ] n 1
Tretisos ] o n 21
Jones Adapalens 7 2 5 3
Tretincia 6 (] 6 5
MacDonald Adepalnns 17 1 16 L)
Tretincia 15 2 1 1
Plowig Adepalens 3 1 2 0
Tretisoin 2 2 o 0
Orfanos Adapalnc s 0 ] 7
Tretinoia s 0 3 ]
Privat Adapalons 0 2 13 14
Trotincia 2 2 1] 14
Amblard Adapalenc 10 1 9 7
Tretinoin 10 0 10 10
| Brunctier Adapaiens 9 2 7 6
Tretincia 7 0 7 6
Caputo Adapalens ra 0 n n
Tretinoin n 2 21 19
: do la Brassine Adepakone 7 3 4 1
Tretinoin 6 2 ] 3
Toul Adepalene 126 12 14 o
Tretssoin 119 9 110 9
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The patjentg who discontinued due to adverge évents wilj be discusgeg in
the safety evaluation below.

Protocoil violations roughly balance in each group the Sponsor hag left the
bPatients ip the efficacy data bage, This jig 4cCeptable,

b. Dcnoqrnphia-z The demographics for all Patientg who entered the
are ag follows:

. Bttcctivono-l:
at “Endpoint".

Score (whether it is tn ) o T the 4 point 8Cale is not
Specified) at each The difficulty with thig Presentatjon
is that j 088 not give an imp ession of th distribution Of scores

distribution of etfectiveness (e.g., One treatment 9roup hag more
People at either eng ©f the data 8bread than does the Other treatment
9roup, even though the mean data indicateg the treatmentg are
similar). It jig Preferred that at leasgt one data presantation for any
Study refject the Outcomes of the individya) Patients, rather than the
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ii.

“.3

6.3

1.7 (MW

20.7 (%)

nyms)
203 (0%)

Mo

333

3.2

13.3 (60%)

12.6 (69%)
13.6 62 %)

12.2 (66%)
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iv. Total lesions (inflammatory and non-inflammatory)

There is no apparent difference between the two
medications in effectiveness. Once again, the decrease in mean lesion
counts is measurably greater than in the pivotal vehicle-controlled study,
and is in fact greater than the decrease seen in a virtually identical
positiva-controlled study performed in this country. Very roughly, the
decrease\in mean total lesion counts in the vehicle-controlled study for
Adapalen;\was 30%, while this value was 50% in the U.S. positive-control
study and 70% in the European positive-control study. There were more
lesions at biseline in the European positive-contrcl study. There were
more no obvigsa\treatment x investigator interactions in the study.

-This study may be.accepted as supportive, principally because the physician
giobal evaluation lL.as not been presented in a manner which allows analysis
of the score frequencies. This data could be obtained, but it is
unnecessary because the U.S, positive-control study (C-88-26) is
acceptable as a pivotal study.

d. Bafety:

i. Adverse reactions: There were seven Adapalene patients and ¢wo
Retin-A patients who discontinued the study because of "gkin
intolerance"”, which was not further described, with the following
exceptions: one Adapalsne and one Retin-A patient Laad
wirritation dermatitis®. No other spontanecus adverse events are
reported, which is unusual in studies of this type.

ii. Erythema, dryness, scaling, pruritus, burning, ociliness: The
sponsor has prasented the data as percentages of patients in each
group with the possible scores (0-3) at 12 weeks. N.D. signifies
no data avajilable.
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Approximately 6% of the Adapalene patients who entered the
study discontinued because of an adverse event, compared to 2% in the
Retin-A group. No other adverse reactions wvere reported during the study,
which is highly unusual. More Retin-A patients had no pruritus and
ciliness at the end of therapy than did Adapalene patients.

D. Bafety BumBArY? The total number of acne patients exposed to
Adapalene Solution during clinical development was 571. An additional 199
healthy volunteers were exposed to the drug during Phase I testing. There
were no adverse events attributable to drug therapy reported as a result of
the Phase I trials.

I. The sponsor specifically gathered data concerning skin symptoms
which are commonly associated with retinoid therapy. Since these
reactions were not spontanecusly reported, and it is common
practice to report only spontaneous reactions in the ADVERSE
REACTIONS saeaction of the labeling, it is felt that the dats for
the effects specifically included in the protocols (srythema,
oiliness, etc.) should not be included in the spontaneous repo:rts
of adverse reactions in the lz2beling, but rather in the CLINICAL
STUDIES section. The following summary outlines the relevant
findings for the reactions which wvere part of the safety data
information gathered per the protocols:
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II.

In the small vehicle-controlled study performed by Dr.
Jablonska, (Study Report PC-86030), nearly all patients on
the active product were found to have erythema, dryness,
burning or pruritus at some time during the study vs. about
half the vehicle patients.

In the smaller multicenter vehicle-controlled study (Study
Report C-88-27), about one-third of the Adapalene patients
experienced increased erythema, dryness and pruritus at 12
weeks as compared to basaline. Dryness vas increased in the
vehicle group in a manner similar to that experienced by the
active group, but the active group experienced more
increased erythema (36% vs. 15%) and pruritus (27% vs. 11%)
than did the vehicle group.

In the larger multicenter vehicle-controlled study (Study
Report 9104-CD271L-EV), about one-fifth of the active group
experienced increased erythema and scaling at 12 weeks as
compared to baseline, and for both symptoms the active group
reported this more often than the vehicle group (erythema
23% vs. 11% and scaling 17% vs. 2%).

In the domestic positive control multicenter study (Study
Report C-88-26), about half of both groups reported
increased scaling and dryness at 12 weeks as compared to
baseline. The only paramater in which the groups displayed
= difference was pruritus, which was increased more often at
12 weeks in the Adapalene group than in the Retin-A group
(23% va. 9%).

In the European positive control multicenter study (Study
Report CR 88043), the only differences seen were in pruritus
(78% of Retin-A pa’’"e*r 's. 60% 0of Adapalene patiants had
no pruritus at 12 w: ~; . olliness (62% of Retin-A
patients vs. 45% of Ad:7:.ene patients had no oiliness at 12
weeks) .

In Phase 2 and 3 trials, a total of 184 patients were exposed to
Adapalene Solution in European trials and a total of 325 patients
were exposed to the drug in U.S. trials. The rates of
spontaneous reactions in the U.S. and European studies were quite
different, and they will be reported separately.

In the European studies, there were '/, = 4% adverse reactions
reported as associated with Adapalene Solution, 3/, = 2% adverse
reactions reported as associated with Retin-A, and no adverse
reactions reported in 31 vehicle patients. The reactions
reported for Adapalene in the European trials were as follows:
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In the U.S. trials, there were %/, = 20% adverse events reported
as possibly or probably reslated to Adapalene solution.
Comparable rates for the vehicle were '/, = 6% and for Retin-a,
%/ a4 = 13.5%. The reactions reported for Adapalene in the U.S.
trials were:

III. On August 27, 1993, the sponsor subumitted the 4 month safety
update for the NDA. No new patients have been exposed to
Adapalene Solution, but clinical development studies are
continuing on new cream and gel formulations. The adverse events
seen with the new formulations are similar to those seen with the
solution, and are somewhat lower in frequency.

Comment: These results indicate that Adapalene Solution has the potential
to produce cutaneous reactions of the type and frequency often seen in
connection with topical retinoid therapy. It seems reasonable to include
suggestions in the labeling to use sunscreens in conjunction with the
product, such as is done with Retin-A.

Preliminary review of the pharmacokinetic and animal toxicology data
indicate that Adapalene ig poorly absorbed through human skin and is not a
potent teratogen in animals when applied topically. Nevertheless, these
impressions must be corrcborated by \he proper FDA reviewers.

It is noted +hat ali clinical studies required the female test subjects to
have negative pregnancy tests prior to study entrance, and to use positive
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birth centrol during the study and for some time after the study ended.
unless additional data concerning the teratogenic potential of Adapalene is

.scovered, it is not felt that the female users of the drug must follow
these precautions.

BE. Labsling Review: The labeling submitted by the sponsor requires
extensive revision. Rather than discuss the individual items in questioa,

a draft label will be presented which represents the preferred language.

(TRADE NAME) Solution, 0.1%
(adapalene solution)

FOR TOPICAL DERMATOLOGIC USE ONLY -
NOT FOR OPHTHALMIC, ORAL OR INTRAVAGINAL USE.

DESCRIPTION: (TRADE NAME) Solution, 0.1% contains adapalene, a synthetic
ret.noid-like compound. (TRADE NAME) Solution contains adapalene 0.1%

(1 mg) in a vehicle consisting of polyethylene glycol 400 and SD alcohol
40-B, 30% (w/Vv).

The chemical name of adapalene is 6-[3-(l-adamantyl)-4-methoxyphenyl]-2-
naphthoic acid. It is a white to off-white powder which is soluble in
“etrahydrofuran, sparingly soluble in ethanol and practically insoluble in

iter. The molecular formula is C,H,,0, and molecular weight is 412.52.
~dapalene is represented by the following structural formula:

Q
i
:l\o
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CLINICAL PHARMACOLOGY: Adapalene is a chemically stable, retinoid-like
compound. Biochemical and pharmacological animal profile studies have
demonstrated that adapalene is a modulator of cellular differentiation,
keratinization and certain inflammatory process. Mechanistically,
adapalene binds to specific retinoid acid nuclear receptors but, urnlike
tretinoin, doec not bind to the cytosolic receptor protein. Although the
exact mode of action of adapalene is unknown, current evidence suggests
that topical adapalene normalizes the differentiation of fcllicular
epithelial cells resulting in decreased microcomedone formation. In both
in vivo and in vitro assay models, adapalene inhibits the chemotactic




‘Airectional) and chemokinetic (random} responses of human
lymorphonuclear leukocytes; it also inhibits the metabolism of
.achidonic acid, by lipoxidation, to inflammatory mediators.

PEARMACOKINETICS: Absorption of adapalene through human skin is low; in
clinical trials measurable plasma levels were not detected following
chronic topical application. Excretion appears to be primarily by tle
biliary route.

INDICATIONS AND USAGE: (TRADE NAME) Solution is indicated for the topical
treatment of mild to moderate acne vulgaris.

CONTRAINDICATIONS: (TRADE NAME) Solution, 0.1% is contraindicated in
individuals who have known or suspected hypersensitivity to adapalene or
any of its other ingredients.

PRECAUTIONS: (Gensral): If a reaction suggesting sensitivity or excess
irritation occurs, use of the medication should be discontinued and
appropriate therapy instituted.

(TRADE NAME) Solution is for external use only. Avoid contact with eyes,
lips, angles of the nose, mucous membranes and open wounds. Certain
cutaneous signs and symptoms such as erythema, dryness, scaling, burning or
pruritus can be expected with the use of (TRADE NAME) Solution. -If the
degree cf the side effect warrants, patientu should be directed to
discontinue use temporarily, or discontinue u..e altogether.

Exposure to sunlight, including sunlamps, sho..’ be minimized duxring the
use of (TRADE NAME) Solution, and patients with sunburn should be advised
not to use the product until fully recovered. Use of sunscreen products
and protective clothing over treated areas is recommended when exposure
cannot be avoided.

Information for Patienta: The patient should be instructed to:

1. Use the drug as directed by the physician and avoic contact with
the eyes, nose, mouth or mucous membranes.

2. Limit exposure to sunlight as much as possible. Use of sunscreen
products and protective clothing over treated areas is
recommended. Artificizl sunlamps should not be used while
undergoing therapy with (TRADE NAME) Solution.

3. Inform the physician if the area of application shows signs of
increased irritation or possible sensitization (redness, dryness,
scaling, burning or itching).

4. Avoid the use of other medications on the treatment area unless
directed by the physician. Non-comedogenic cosmetics should be
used. Color cosmetics such as blushes and powders are
acceptable, but they should be water-based.
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5. No studies have been conducted in humans t~ agtablish the safety
with (TRADE NAME) Solution in pregnant women. 1If a patient is
pregnant, thinks she is pregnant, or is nursing a baby, the
physician should be consulted before using this medication.

prug Interactions: Potential interactions between (TRADE NAME) Solution
and other drugs have not been systematically evaluated. However,
concomitant topical medication, medicated or abrasive soaps and cleansers,
soaps and cosmetics that have a strong drying effect, and products with
high concentrations of alcohol or astringents should be used with caution,
as they may produce additive irritant effects.

Carcinogenesis, Nutagenesis, Impairment of Pertility: Lifetime studies
with adapalene have been completed in mice at topical doses of 0.6, 2 and 6
mg/kg/day and in rats at oral doses of 0.15, 0.5 and 1.5 mg/kg/day and
demonstrated no carcinogenic effect. Animal studies have shown an
increased tumorigenic risk with the use of related drugs (e.g., tretinoin)
when combined with exposure to the ultraviolet (UV) light in sunlight, or
from cther UV sources. Studies to determine whether adapalene may
accelerate the tumorigenic effects of UV radiation have not been conducted.
In a series of in vivo and in vitro animal tests, adapalene did not
demonstrate mutagenic or genotoxic activity. Reproductive function and
fertility studies were conducted in rats administered oral doses of
adapalene in amounts up to 20 mg/kg/day. No effects of adapalene were
found on the reproductive performance or fertility of the F, males or
“emales. There were also no detectable effects on the growth, development
ad subsequent reproductive function of the F, offspring.

Preguancy: Teratogenic effects. Pregnancy Category C. Oral. Adapalene
administered orally at high doses has been shown to be teratogenic in rats
and rabbits. Topical. Teratology studies performed in rats and rabbits at
cutaneous doses from 50 to 200 times the human dose (assuming the human
dose to be 500 mg to 2000 mg of 0.1% solution per day) have shown no clear
evidence of effects on the fetus in utero in the rabbit, and only a minimal
increase in supernumerary ribs in rats. There are no adegquate and well-
controlled studies in pregnant women. Adapalene shou.ld be used during
pregnancy only if the potential benefit justifies the potential risk to the
Ietus.

Nursing Mothers: It is not known whether this drug is excreted in human
milk. Because many drugs are excreted in human milk, caution should be
exercised when (TRADE NAME) Sclution is administered to a nursing mother.

Pediatric Use: Safety and effectiveness in children below the age of 12
have riot been established.

ADVEREE REACTIONS:
U.S., ¢Clinical Trials: In controlled clinical trials performed in the

Unijted Scates with (TRADE NAME) Solution, the total incidence of adverse
events possibly or probably related to treatment was 20% (65 reports from



325 participants). The most frequent reactions reported were skin
iscomfort (burning and stinging) in 5.5% of patients, erythema (3.€%), dry
£in (2.5%), sunburn (2.5%), pruritus (2%), dermatitis (1%), skin

irritation (1%), and acne flare and miliaria in less than 1% of patients.

OVERDOSAGE: Acute overdosage with topical application of adapalene is
unlikely due to the limited absorption of topically applied drug and would
not be expected to lead to a life threatening situation. The acute oral
toxicity of (TRADE NAME) Solution in mice and rats is greater than 10
mL/kg. In the event the product is accidentally ingested, an appropriate
method of castric emptying should be considered.

DOSAGE AND ADMINISTRATION: DIFFERIN Solution should be applied to the
affected areas of the face, chest and back once a day before retiring and
after washing. A thin film of the solution should be applied, avoiding
eyes, lips and mucous membranes.

If the medication is applied excessively, no more rapid or better results
will be obtained and adverse reactions may occur.

More than eight weeks of therapy may be required before definite beneficial
effects are seen.

With patients for whom it is necessary to temporarily discontinue therapy,
therapy may he resumed if it is judged that the patient is able to tolerate
“he treatment.

4OW SUPPLIED: (TRADE NAME) Solution (adapalene) is supplied in the
following sizes:

30 mL glass bottle with applicator - NDC 0299-5905-30
60 mL glass bottle with applicator - NDC 0299-5905-60

The applicator is designed so that the solution may be applied directly to
the involved skin.

Storage; Store at controlled room temperature 15°-30°C (59°-86°F). Keep
container tightly closed and store upright.

CLINICAL BTUDIES: ‘he vehicle-controlled clinical study compared (TRADE
NAME) Solution to its vehicle for twelve weeks in patients with =mild to
moderate acne vulgarie. There were 104 evaluable patients in the (TRADE
NAME) group and 113 in the vehicle group in this multicenter study. At the
end of twelve weeks of therapy, the following results were seen:

i. Physician global evaluation: The global evaluation was made on a
scale from 0 = no disease to 4 = worst disease One of the centers in
the study is not included in this preseatation. There were no grades
of 0 or 4 in the study. The numbers 1, 2, and 3 represent mild to
moderate acne.




ii.

653

nIMNW

353 Q3%)

Mean lcoicm counds sad % reduction

Treatexoont Mean (%)

(TRADE 1.0
NAME)

Vehicle 19.5

(TRADE 12.8 (W)
NAME)

Vehicle 14.0 9%)




iv. BErythama, scaling, pruritus, dryness, burning:

CAUTION: Federal law prohibits dispensing without prescription.
Marketed by:

Oven/Galderma Laboratories, Inc.
Fort Worth, Texas 76134 USA

Mfd. by:

DPT Laboratories, Inc.
San Antonio, Texas 78215 USA

o This application should be made
approvable from a clinical standpoint. The following comments appiy:

1. A satisfactory pharmacology review is necessary prior to
approval. Specifically, the "Carcinogenesis, Mutagenesis,
Impairment of Fertility" and "Pregnancy" subsections of the
labeling should be reviewed by the pharmacologist for accuracy.

2. A satisfactory biopharmaceutics review is necessary prior to
approval. Specifically, the sponsor's assertions that the drug
is poorly absorbhed through the skin should be verified, and the
PHARMACOKINETICS section of the labeling should be reviewed by
the biopharmaceutics reviewer for accuracy.

3. A satisfactory chemistry review is also necessary.
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ADDENDUM TO CLINICAL REVIEW APR || 19%

NDA 20-338 DATE OF REVIEW: March 30, 1959%

APPLICANTS

DRUG:

Owen/Galderma Laboratories, Inc.
P.O. Box 6600
Fort Worth, TX 76115

Differin (adapalene) Solution, 0.1%

DATE OF SUBMISSION: The original NDA was submitted March 19,
1993. The amendments reviewed here are dated January 31 and
February 28, 1994. :

BACKGROUND: Please see the clinical review of the original
submission dated August 16, 1993. This review is intended to:
(a) update the status of the reviews by other disciplines, (b)
review the safety update of February 28, 1994, and (c) make
additional data presentations requested by the Acting Division

Director,

HFD-520, in her secondary review of the application.

MATERIAL REVIEWED:
1. Reviews by other disciplines:

a)

b)

Chemigtry: 1In his review dated November 8, 1993, the
chemist, Mr. Timper noted that the application is not
approvable due to deficiencies in environmental
assessment, methods validation, and establishment
inspections.

: In her review dated October 1, 1993,
the reviewer, Dr. Dorantes, found that the application
is approvable with labeling changes. The proposed
package insert in the original clinical review should
therefore be revised, i.e., the Pharmacokinetics
subsection of the CLINICAL PHARMACOLOGY section should
read as follows:

"Pharmacokinetics: The absorption of adapalene through
human skin is low. Data from clinical trials where the
systemic abscrption of adapalene was monitored in acne
patients after multiple topical applications of (TRADE
NAME) Solution, 0.1% do not show any measurable plasma
levels of adapalene at a detection limit of 1 ng/mL.

In a study conducted in four male volunteers, a single
application of 0.5 mL of a solution containing 0.1%
¥/C-adapalene did not result in any aneasurable
adapalene plasma levels, However, some traces of
radioactivity were found in the feces of each subject,

. cnan



NDA 20-338 | Page 2

mainly between the third and sixth day following drug
administration. The amount measured accounted for
0.02-0.06% of the administered dose of adapalene.

In vitro studies revealed that more than 99% of
adapalene was bound in human whole blood. About 26%
was bound to erythrocytes with lipoprotein and human
serum albumin accounting for the majority of plasma
binding."

c) Pharmacoleogqgy: This is not yet available. Comment is
required from the pharmacologist concerning the
Carcinogenesis, Mutagenesis, Impairment of Fertility
and Pregnancy subsections of the labeling.

Safety Update: The applicant indicates that there is no new
information to report concerning Adapalene Solution, 0.1%.
The applicant is presently investigating or has submitted
NDA's for three additional adapalene formulations, i.e.,
0.1% & 0.3% gels and a 0.1% cream. Cumulative irritation
studies indicate that the 0.3% gel is slightly irritating.
In large-scale clinical trials with the cream and gels, the
adverse reactions seen were similar to those seen with the
solution, and the incidence of these reactions was slightly
less than for the solution.

t : As a result of her secondary
review of the original clinical data for Adapalene Solution,
Dr. Gavrilovich requested that the results for studies 9104-
CD271L-EV and C-88-26 be represented, excluding all patients
who took antibiotics at any point during the study, since
these patients were protocol viclators.

The following tables compare the results in lesion counts
with and without patients who took antibiotics.

S8TUDY 910-CD271L-EV:

Non=inflammatory Lesions
(opan & closed comadonas)

Mean lesjo n

Original Without Users of

_Data Antibjotics

Week Treatment Mean N Mean N
0 Adapalene 6l1.5 104 61.8 100
Vehicle 65.3 113 66.0 106
12 Adapalene 38.7 (37%) 95 39.4 (36%) 92
Vehicle 55.5 (15%) 105 S56.5 (14%) 98
Endpoint Adapalene 40.3 (34%) 102 41.0 (34%) 99

Vehicle 57.6 (12%) 112 S8.7 (11%) 105




NDA 20-338 Page 3

Inflammatory Lesions
(papulea & pustules)

Original Without Users of

Data Antibjotics

Week Ireatment Mean N Mean N
0 Adapalene 18.0 104 18.1 100
Vehicle 19.5 113 19.8 106
12 Adapalene 12.8 (27%) 95 13.0 (28%) 92
Vehicle 14.0 (29%) 105 14.1 (29%) 98
Endpoint Adapalene 12.9 (28%) 102 13.1 (28%) 99
Vehicle 14.1 (28%) 112 14.3 (28%) 105

Total Lesions
(inflammatery & non-inflammatory)

Original Without Users of

Data Antibiotics

Week Treatment __ Mean N Mean N
(0] Adapalene 79.5 104 79.9 100
Vehicle 84.8 113 85.8 106
12 Adapalene 5%.5 (35%) 95 52.4 (34%) 92
Vehicle 69.5 (18%) 105 70.6 (17%) 98
Endpoint Adapalene 53.2 (33%) 102 54.1 (32%) 99
Vehicle 71.7 (15%) 112 73.0 (15%) 105

S8TUDY C-88-26

Non-inflammatory Lesions
{open & closed comedones)

Mean les

Original Without Users of

—.Data Antibiotics

Week Ireatment Mean N Mean N
0 Adapalene 50.3 123 44.2 113
Retin-A 2.1 136 44.8 125
12 Adapalene 21.3 (58%) 111 17.8 (60%) 102
Retin-A 23.7 (55%) 126 19.4 (57%) 115

Endpoint Adapalene 22.5 (55%) 123 18.7 (58%) 113
Retin-a 25.1 (52%) 136 20.3 (55%) 125



NDA 20~-338 Page 4
Inflammatory Lesions
{(papules & pustules)

Original Without Users of

_Data Antibiotics

Heek Mean N _Mean N
0 Adapalene 27.4 123 25.3 113
Retin=-A 28.1 136 25.0 125
12 Adapalene 14.7 (46%) 111 12.5 (51%) 102
Retin-A 14.8 (49%) 126 12.4 (52%) 115
Endpoint Adapalene 14.8 (46%) 123 12.9 (49%) 113
Retin-A 15.4 (45%) 136 13.1 (50%) 125

Total Lesions
(inflammatory & non-inflammatory)

Original Without Users of

Rata Antibiotics

Week Ireatmen - Mean N Mean N
0 Adapalena 77.7 123 69.5 113
Retin-A 80.2 136 70.8 125
12 Adapalene 36.0 (54%) 111 30.3 (57%) 102
Retin-A 37.8 (53%) 126 31.8 (55%) 115
Endpoint Adapalene 37.3 (52%) 123 31.6 (55%) 113
Retin-A 40.5 (50%) 136 33.4 (53%) 125

comment: Exclusion of patients who took oral antibjiotics during
the course of the two large pivotal studies does not affect the

conclusions drawn in the original review.
CONCLUSIONS AND RECOMMENDATIONS:

This application may be made approvable from a clinical
standpoint. Revised draft labeling should be made available t
the sponsor which includes the revisions noted in the original
clinical review and in section 1(b) above.

Satisfactory chemistry and pharmacology reviews are necessary

prior to approval of this NDA.

David C. Bostwick
Clinical Reviewer

S'ee St sy el Rewvew
=L ez

Wiley A. Chambers, M.D.
Supervisory Medical Officer

Wotsd

w/“m‘
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cc: NDA 20-338

HFD-540

HFD-540/5C50/couk O
HFD-540/SCH/DeCamp
HFD-520/CH/Timper
HFD-540/PH/Mainigi
HFD-520/MO/Bostwick
HFD-540/SMO/Chanbers g
HFD-S§0/DIR/Cavrdlovian- (V! IUA
HFD-713/STAT/Daphne
HFD-426/BIOPH/Dorantes

HF0 SHO- TOOM9 S
FT/5/6/94/SMChilds

Page 5



Clinical Team Leader Review of NDA 20-338

NDA 20-338
Review #2

Drug name:
Generic name:

Background:

There is an inconsistency between the

data in conjunction with the statis
appropriate analysis for these trials is the ©

team.

Review #2

Review completed:  4/12/96

Differin Solution, 0.1%
Adapalene solution

Owen/Galderma Laboratories, Inc.
Fort Worth, TX 76113

Retinoid

Treatment of acne vulgaris

Clinical Review dated 10/ 7/93
Clinical Addendum dated 3/30/94
Supervisory MOR dated 7/ 5/94
Statistical Review dated 117 9/93

NDA 20-338 : Differin (adapalene solution), 0.1%

results as reported in the clinical review and the
statistical review. The difference is related to the method of analysis performed. The
Supervisory MOR dated 7/5/94 was based on the original MOR. After re-review of that
tical review, a determination was made that the more
ne performed by the FDA statistical review
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Non-inflammatory lesions

C-88-26
5
[ =
Q2
w® 06
S5t
o 04k il Adapalene
% 0.3 p  Retin-A
g o2/ . 1 7
Y >75% 51-75% 26-50% <26% p=.128
% change from baseline
N _
| Inflammatory lesions
C-88-26
o
c
Q l
T 06
S5t
S g4l @l Adapalene
% 03 F Bl Retin-A
g 02 = - 7
S 01 _ - 1 -
S >75% 51-75% 26-50% <26% p=.646
L % change from baseline
[
| Global Evaluation
| C-88-26
5
= 1
a 06 ¢
S04} mm Adapalene
Q .
g 02 L El Retin-A
1]
S gl - - e
S Clear Grade1 Grade2 Grade3 p=.714
% change from baseline




Efficacy: (See Statistical Review)

lesions

C-88-27 Noo-inflammatory | 9/12/11/12 3/15/12/16

Week 12
Lesions- >75% / 51-75% 1 26-50% / £25%
Clear/Grade 1/Grade 2/Grade 3

Adapalene Retin-A | Vehicle

Inflammatory
lesions

12/11/12/9 7/17/10/12

Global Grade

0/31/13/0 1/27/16/2 | -

9104- Non-inflammatory | 13/29/20/33 8/23/20/54
CD271L- lesions .
EV Inflammatory 18/26/21/30 15/25/23/42 { .177
N lesions
l_ Global Grade 0/36/45/0

lesions

Inflammatory
lesions

18/46/21/26 | 23/40/37/26

Global Grade

Reviewer’s Coinments:

En
|
0/24/62/5 { .005
Non-inflammatory | 36/28/28/19 | 22/46/32/26 .
El
[
!

0/63/56/1 0/61/63/2

The vehicle controlled studies showed a statistically significant
effect of Adapalene over vehicle in non-inflammatory lesions in two
studies and global effect in one study.

In addition, there was no statistically significant difference from
Retin-A.

NDA 20-338 : Differin (adapalene solution), 0.1%



| Adverse Event Vehicle Results
(N=223)

| Skin discomfort 2 Adapalene > Vehicle
i (burning and Adapalene = Retin-A
stinging)

i Skin irritation Adapalene > Vehicle

Adapalene = Retin-A

Adapalene > Vehicle
Adapalene = Retin-A

Adapalene > Vehicle
Adapalene = Retin-A

Adapalene = Vehicle
Adapalene = Retin-A

Reviewer’s Comments:
Adapalene treated patients had an equivalent percentage of events compared to Retin-A
and significantly more evenis than vehicle.

NDA 20-338 : Differin (adapalene solution), 0.1%




Labeling:

Reviewer’s Comments: The applicant’s latest version of proposed labeling is presemed
below. Recommended additions are identified by $ha

recommended deletions are identified by a-single-strikeous "‘m

DIFFERII\T"'

Soluuon 0 1%

DESCRIPTION: DIFFERIN™ Solution, containing adapalene, is used for the topical
treatment of acne vulgaris. Each mL of DIFFERIN Solution contains adapalene 0.1%
(1 mg) in a vehicle consisting of polyethylene glycol, SD alcohol 40-B, 30% (w/v).

The chemical name of adapalene is 6-[3-(1-adamantyl)-4-methoxyphenyl]-2-naphthoic
acid. Adapalene is a white to off-white powder which is soluble in tetrzhydrofuran,
sparingly soluble in ethanol and practically insoluble in water. The molecular formula
is C,sH;O; and molecular weight is 412.52. Adapalene is represented by the following
structural formula:

[structure]

CLINICAL PHARMACOLOGY: Adapalene is a chemically stable, retinoid-like
compound. Biochemical and pharmacological profile studies have demonstrated that
adapalene is a modulator of cellular differentiation, keratinization and inflammatory
processes all of which represent important features in the pathology of acne vulgaris.
Mechanistically, adapalene binds to specific retinoic acid nuclear receptors but does not
bind to the cytosolic receptor protein. Altho act mode of action of adapalene
is unknown, . nggested

normalizes the differentiation of folhcular ‘epithelial cells resulting in decreased
microcomedone formation. Studies in acne patients provide clinical evidence that topical
adapalene is effective in reducing the noninflammatory acne lesions.

Pharmacokinetics: Absorption of adapalene through human skin is low.
Onl -
parent substance have been found in the plasma of acn

application of adapalene in controlled clinical trials. Excretion appears io be primarily
by the biliary route.

NDA 20-338 : Differin (adapalene solution), 0.1%
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INDICATIONS AND USAGE: DIFFERIN Solution is indicated for the topical
treatment of acne vulgaris.

CONTRAINDICATIONS:

o0 SRt ot ied Aol

PRECAUTIONS: General: If a reaction suggesting sensitivity or chemical irritation
occurs, use of the medication should be discontinued. Exposure to sunlight, including
sunlamps, should be minimized during the use of adapalene. Patients who normally
experience high levels of sun exposure, and those with inherent sensitivity to sun, should
be warned to exercise caution. Use of sunscreen products and protective clothing over
treated areas is recommended when exposure cannot be avoided. Weather extremes,
such as wind or cold, also may be irritating to patients under treatment with adapalene.

Avoid contact with the eyes, lips, angles of the nose and mucous membranes The
product should not be applied to cuts, abrasions, er eczematous 5k ‘

Certain cutaneous signs and symptoms such as erythema, dryness, scaling, buming or
pruritus may be experienced during treatment. These are most likely to occur dunng the
first two to four weeks and will usually lessen
continued use of the medication. Depending upon the seventy of snde effects, pauents

Drug Interactions: As DIFFERIN Solution has the potential to produce local irritation
in some patients, concomitant use of other potentially irritating topical products
(medicated or abrasive soaps and cleansers, soaps and cosmetics that have a strong
drying effect, and products with high concentrations of alcohol, astringents, spices or
lime) should be approached with caution. Particular caution should be exercised in using
preparations containing inol icylic acxd in combination wi
DIFFERIN Solution. If: i have béen psed,: 1 advisable n
rapy with DIEFERIN Soloion until the effecs of such,prei

NDA 20-338 : Differin (adapalene solution), 0.1%



Carcinogenesis, Mutagenesis, Impairment of Fertility:

Pregnancy: Teratogenic effects. Pregnancy Category C.

Pty o0 g ~. .w\-.-. TR

are nd"adequate and wcll-controlled studies in pregnant women. Adapalcne should be

NDA 20-338 : Differin (adapalene solution), 0.1%



7
used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers: 1t is not known whether this drug is excreted in human miik.
Because many drugs are excreted in human milk, caution should be exercised when
DIFFERIN Solution is administered to a nursing woman.

Pediatric Use: Safety and effectiveness in
12 have not been established.

OVERDOSAGE: DIFFERIN Solution is intended for cutaneous use only. If the
medication is applied excessively, no more rapid or better results will be obtained and
marked redness, peeling or discomfort may occur. ‘The acute oral toxicity of DIFFERIN
Solution in mice and rats is greater than 10 mL/kg. Chronic ingestion of the drug may
lead to the same side effects as those associated with excessive oral intake of Vitamin A.

NDA 20-338 : Differin (adapalene solution), 0.1%



setii A thin film of the solution should"bc applied,
avo:dmg eyes, lips and mucous membranes.

During the early wecks of therapy, an apparent exacerbation of acne may occur. This
is due to the action of the medication on previously unseen lesions and should not be
considered a reason to discontinue therapy. Therapeutic results should be nouced after

o 4;;|E oodoaciios

Patients should be advised to use non-comedogenic cosmetics.
HOW SUPPLIED: DIFFERIN (adapalenc) Solution is supplied in the following sizes:

30 mL glass bottle with applicator - NDC 0299-5505-30
60 mL glass bottle with applicator - NDC 0299-5905-60

The applicator is designed so that the solution may be applied directly to the involved
skin.

Storage: Store at controlled room temperature 15°-30°C (59°-86°F). Keep container
tightly closed and store upright.

CAUTION: Federal law prohibits dispensing without prescription.
Marketed by:

Galderma Laboratories, Inc.

Fort Worth, Texas 76133 USA

Mid. by:

DPT Laboratories, Inc.
San Antonio, Texas 78215 USA

GALDERMA is a registered trademark.

Revised: ) 1996

NDA 20-338 : Differin (adapalene solution), 0.1%
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DIFFERIN™ (adapalene solution)
Solution, 0.1%

DESCRIPTION: DIFFERIN™ Solution, containing adapalene, is used for the topical
treatment of acne vulgaris. Each mL of DIFFERIN Solution contains adapalene 0.1%
(1 mg) in a vehicle consisting of polyethylene glycol, SD alcohol 40-B, 30% (w/v).

The chemical name of adapalene is 6-[3-(1-adamantyl)-4-methoxyphenyl]-2-naphthoic
acid. Adapalene is a white to off-white powder which is soluble in tetrahydrofuran,
sparingly soluble in ethanol and practically insoluble in water. The molecular formula
is C;yH»O, and molecular weight is 412.52. Adapalene is represented by the following
structural formula:

[structure]

CLINICAL PHARMACOLOGY: Adapalene is a chemically stable, retinoid-like
compound. Biochemical and pharmacological profile studies have demonstrated that
adapalene is a modulator of cellular differentiation, keratinization and inflammatory
processes all of which represent important features in the pathology of acne vulgaris.
Mechanistically, adapalene binds to specific retinoic acid nuclear receptors but does not
hind to the cytosolic receptor protein. Although the exaci mode of action of adapalene
is unknown, it is suggested that topical adapalene may normalize the differentiation of
follicular epithelial cells resulting in decreased microcomedone formation. Studies in
acne patients provide clinical evidence that topical adapalene is effective in reducing the
noninflammatory acne lesions.

Pharmacokinetics: Absorption of adapalene through human skin is low. Only trace
amounts (<0.25ng/mL) of parent substance have been found in the plasma of acne
patients following chronic topical application of adapalene in controlled clinical trials.
Excretion appears to be primarily by the biliary route.

INDICATIONS AND USAGE: DIFFERIN Solution is indicated for the topical
treatment of acne vulgaris.

CONTRAINDICATIONS: DIFFERIN Solution should not be administered to
individuals who are hypersensitive to adapalene or any of the components in the vehicle
solution.

WARNINGS: Use of DIFFERIN Solution should be discontinued if hypersensitivity to
any of the ingredients is noted. Patients with sunbumn should be advised not to use the
product until fully recovered.

NDA 20-338 : Differin (adapalene solution), 0.1%
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PRECAUTIONS: Genreral: If a reaction suggesting sensitivity or chemical irritation
occurs, use of the medication should be discontinued. Exposure to sunlight, including
sunlamps, should be minimized during the use of adapalene. Patients who normally
experience high levels of sun exposure, and those with inherent sensitivity to sun, should
be wamed to exercise caution. Use of sunscreen products and protective clothing over
treated areas is recommended when exposure cannot be avoided. Weather extremes,
such as wind or cold, also may be irritating to patients under treatment with adapalene.

Avoid contact with the eyes, lips, angles of the nose and mucous membranes. The
product should not be applied to cuts, abrasions, eczematous skin, or sunbumed skin.

Certain cutaneous signs and symptoms such as erythema, dryness, scaling, burning or
pruritus may be experienced during treatment. These are most likely to occur during the
first two to four weeks and will usually lessen with continued use of the medication.
Depending upon the severity of side effects, patients should be instructed io reduce the
frequency of application or discontinue use.

Drug Interactions: As DIFFERIN Solution has the potential to produce local irritation
in some patients, concomitant use of other potentially irritating topical products
(medicated or abrasive soaps and cleansers, soaps and cosmetics that have a strong
drying effect, and products with high concentrations of alcohol, astringents, spices or
lime) should be approached with caution. Particular caution should be exervised in using
preparations containing suifur, resorcinol or salicylic acid in combination with
DIFFERIN Solution. If these preparations have been used, it is advisable not to start
therapy with DIFFERIN Solution until the effects of such preparations on the skin have
subsided. ‘)

Carcinogenesis, Mutagenesis, Impairment of Fertility. Carcinogenicity studies with
adapalene have been conducted in mice at topical doses of 0.4, 3, and 10 mg/m%/day (a
topical dose in humans is 3 mg/m?/day), and in rats at oral doses of 0.15, 0.5, and 1.5
mg/kg/day (0.9, 3, and 9 mg/m?/day). These studies have revealed that the drug was
tumorigenic in both species. In the oral studies, positive linear trends were observed in
the incidence of follicular cell adenomas and carcinomas in the thyroid glands of female
rats, and in the incidence of benign and malignant pheochromocytomas in the adrenal
megdullas of male rats. In the dermal study, a positive linear trend was observed in the
incidence of splenic hemangiosarcomas and hemangiomas. No photocarcinogenicity
studies were conducted. However, animals studies have shown an increised tumorigenic
risk with the use of similar drugs (e.g., tretinoin) when exposed to UV light in the
laboratory or in the sunlight. Patients should avoid or minimize exposure to sunlight.
In a series of in vivo and in vitro studies, adapalene did not demonstrate mutagenic or
genotoxic activities.

NDA 20-338 : Differin (adapalene solution), 0.1%
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Pregnancy: Teratogenic effects. Pregnancy Category C. No teratogenic effects were
seen in rats at oral doses of adapalene 0.15-15 mg/kg/day (0.9-90 mg/m*/day), up to 30
times the maximal daily human topical dose (ing/m’/day). Dermal teratology studies
conducted in rats and rabbits at 4-8 times (mg/m?/day) the human dose exhibited no
fetotoxicity in rabbits and only minimal increases in supernumerary ribs in rats. There
are no adequate and well-controlled studies in pregnant women. Adapalene should be
used during pregnancy only if the potential benefit justifies the potential risk to the fetus.

Nursing Mothers: 1t is not known whether this drug is excreted in human milk.
Because many drugs are excreted in human milk, caution should be exercised when
DIFFERIN Solution is administered to a nursing woman.

Pediatric Use: Safety and effectiveness in pediatric patients below the age of 12 have
not been established.

ADVERSE REACTIONS

Some degree of adverse effects such as erythema, scaling, dryness, pruritus and buming
will occur in 30-60% of patients. Pruritus or burning imrnediately after application also
occurs in approximately 30% of patients. The following additional adverse experiences
were reported in approximately 1% or less of patients: skin irritation, buming/stinging,
sunburn and acne flares. These are most commonly seen during the first month of
therapy and decrease in frequency and severity thereafter. All adverse effects with use
of DIFFERIN Solution during clinical trials were reversible upon discontinuation of
therapy.

OVERDOSAGE: DIFFERIN Solution is intended for cutaneous use only. If the
medication is applied excessively, no more rapid or better results will be obtained and
marked redness, peeling or discomfort may occur. The acute oral toxicity of DIFFERIN
Solution in mice and rats is greater than 10 mL/kg. Chronic ingestion of the drug may
lead to the same side effects as those associated with excessive oral intake of Vitamin A.

DOSAGE AND ADMINISTRATION: DIFFERIN Solution should be applied once a
day to affected areas after washing in the evening before retiring. A thin film of the
solution should be applied, avoiding eyes, lips and mucous membranes.

During the zarly weeks of therapy, an apparent exacerbation of acne may occur. This
is due to the action of the medication on previously unseen lesions and should not be
considered a reason to discontinue therapy. Therapeutic results should be noticed after
cight to twelve weeks of treatment.

Patients should be advised to use non-comedogenic cosmetics.

NDA 20-338 : Differin (adapalene solution), 0.1%
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HOW SUPPLIED: DIFFERIN (adapalene) Solution is supplied in the following sizes:

30 mL glass bottle with applicator - NDC 0299-5905-30
60 mL glass bottle with applicator - NDC ¢299-5905-60

The applicator is designed so that the solution may be applied directly to the involved
skin,

Storage: Store at controlled room temperature 15°-30°C (59°-86°F). Keep container
tightly closed and store upright.

CAUTION: Federal law prohibits dispensing without prescription.
Marketed by:

Galderma Laboratories, Inc.

Fort Worth, Texas 76133 USA

Mfd. by:

DPT Laboratories, Inc.
San Antonio, Texas 78215 USA

GALDERMA is a registered trademark.

Revised: 1996

NDA 20-338 : Differin (adapalene solution), 0.1%
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Recommendations

NDA 20-338, Differin (adapalene solution), U.1% is recommended for approval with
labeling revisions as identified in this review.,

4“//4 - (Al w0
iley A. Chambers, M.D.
Clinical Team Leader

cc:  HFD-540
o Wﬁ

HFD-540/PM/Kozma-Fomaro
HFD-520/CHEM/Timper
HFD-540/PHARM/Mainigi
HFD-540/MO/Toombs
HFD-550/ActgDivDir/Chambers
HFD-713/STAT/Srinivasan  *,

NDA 20-338 : Differin (adapalene solution), 0.1%



Clinical Team Leader Review of NDA 20-338 MAY 31 199€

Review #3
NDA 20-338 Submission dated: 5/30/96
Review #3 Review completed:  5/31/96
Drug name: Differin Solution, 0.1%
Generic name: Adapalene solution
Sponsor: Owen/Galderma Laboratories, Inc.

¥ort Worth, TX 76115

Pharmacologic Cat : Retinoid

Proposed Indication(s): Treatment of acne vulgaris

Related Reviews: Clinical Review dated 10/ 7/93
Clinical Addendum dated 3/30/94
Supervisory MOR dated 7/ 5/94
Statistical Review dated 11/ 9/93
Clinical Team Leader review dated 4112/96

Background:
There is an inconsistency between the results as reported in the clinical review and the

statistical review. The difference is related to the method of analysis performed. The
Supervisory MOR dated 7/5/94 was based on the original MOR. After re-review of that
data in conjunction with the statistical review, a determination was made that the more
appropriate analysis for these trials is the one performed by the FDA statistical review
team.

NDA 20-338 : Differin (adapalene solution), 0.1%



Efficacy; (See Statistical Review)

C-88-27 Non-inflammatory | 9/12/11/12 3/15/12/16

lesions

Week 12 ! p Value ]
Lesions- >75% / 51-715% / 26-50% / <25%

Global- Clear/Grade 1/Grads 2/Grade 3 '
Adapalene Retin-A Vehicle +

:nqammawry 12/11/12/9 7/17/10/12 I .265
cEI0ns
Global Grade 0/31/13/0 1/27/16/2 ‘L 415
5104- Non-inflammatory | 13/29/20/33 8/23/20/54 | 020
CD:? 1 L“ lesions :
EV Inflammatory 18/26/21/30 15/25/23/42 177
lesions
Global Grade 0/24/62/5 008
C-88-26 Non-inflammatory | 36/28/28/19 | 22/46/32/26 128
lesions
Inflammatory 18/46/21/26 | 23/40/37/26 646
lesions

Global Grade

e — R Y

Reviewer’s Comments:

~J

o
B
S

0/63/56/1 0/61/63/2

The vehicle controlled studies showed a statistically significan:
effect of Adapalene over vehicle in non-inflammatory lesions in two
studies and global effect in one study.

In addition, there was no statistically significant difference from
Retun-A.

NDA 20-338 : Differin (adapalene solution), 0.1%




Adverse Event | Adapalene Vehicle
(N=571) | (N=281) | (N=223)

Skin discomfort | 21 4 2 Adapalene > Vehicle
(burning and Adapalene = Retin-A
stinging)

Skin irritation Adapalene > Vehicle
Adapalene = Retin-A

Erythema Adapalene > Vehicle
Adapalene = Retin-A

Dry skin Adapalene > Vehicle
Adapalene = Retin-A

Pruritus Adapalene = Vehicle
Adapalene = Retin-A

Reviewer’s Comments:
Adapalene treated patients had an equivalent percentage of events compared 10 Retin-A
and significantly more events than vehicle.

NDA 20-338 : Diiferin (adapalene solution), 0.1%
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Reviewer’s Comments: The applicant’s latest version of proposed laveling IS presenred

below. Recommended additions are identified by shadin
recommended deletions are identified by singlte-strikeout-tine-

DIFFERIN™
(adapalene solution)
Solution, 0.1%

DESCRIPTION: DIFFERIN™ Solution, containing adapalene, is used for the topical
treatment of acne vulgaris. Each mL of DIFFERIN Solution contains adapalene 0.1%
(1 mg) in a vehicie consisting of polyethylene glycol, SD alcohol 40-B, 30% (w/v).

The chemical name of adapalene is 6-[3-(1-adamantyl)-4-methoxyphenyl]-2-naphthoic
acid. Adapalene is a white to off-white powder which is soluble in tetrahydrofuran,
sparingly soluble in ethanol and practically insoluble in water. The molecular formula
is C,3H,40, and molecular weight is 412.52. Adapalene is represented by the following
structural formula:

[structure)

CLINICAL PHARMACOLOGY: Adapalene is a chemically stable, retinoid-like
compound. Biochemical and pharmacological profile studies have demonstrated that
adapalene is a modulator of cellular differentiation, keratinization, and inflammatory
processes all of which represent important features in the pathology of acne vulgaris.
Mechanistically, adapalene binds to specific retinoic acid nuclear receptors but does not
bind to the cytosolic receptor protein. Although the exact mode of action of adapalene
is unknown, it is suggested that topical adapalene may normalize the differentiation of
follicular epithelial cells resulting in decreased microcomedone formation.

Pharmacokinetics: Absorption of adapalene through human skin is low. Only trace
amounts (<0.25ng/mL) of parent substance have been found in the plasma of acne
patients following chronic topical application of adapalene in controlled clinical trials.
Excretion appears to be primarily by the biliary route.

NDA 20-338 : Differin (adapalene solution), 0.1%
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INDICATIONS AND USAGE: DIFFERIN Solution is indicated for the topical
treatment of acne vulgaris.

CONTRAINDICATIONS: DIFFERIN Solution should not be administered to
individuals who are hypersensitive to adapalene or any of the components in the vehicle
solution.

WARNINGS: Jse of DIFFERIN Solution should be discontinued if hypersensitivity to
any of the ingredients is noted. Patients with sunburn should be advised not to use the
product until fully recovered.

PRECAUTIONS: General: If a reaction suggesting sensitivity or chemical irritation
occurs, use of the medication should be discontinued. Exposure to sunlight, including
sunlamps, should be minimized during the use of adapalene. Patients who normally
experience high levels of sun exposure, and those with inherent sensitivity to sun, should
be warned to exercise caution. Use of sunscreen products and protective clothing over
treated areas is recommended when exposure cannot be avoided. Weather extremes,
such as wind or cold, also may be irritating to patients under treatment with adapalene.

Avoid contact with the eyes, lips, angles of the nose and mucous membranes. The
product should not be applied to cuts, abrasions, eczematous skin, or sunburned skin.

Certain cutaneous signs and symptoms such as erythema, dryness, scaling, burning or
pruritus may be experienced during treatment. These are most likely to occur during the
first two to four weeks and will usually lessen with continued use of the medication.
Depending upon the severity of adverse events, patients should be instructed to reduce
the frequency of application or discontinue use.

Drug Interactions: As DIFFERIN Solution has the potential to produce local irritation
in some patients, concomitant use of other potentially irritating topical products
(medicated or abrasive soaps and cleansers, soaps and cosmetics that have a strong
drying effect, and products with high concentrations of alcohol, astringents, spices or
lime) should be approached with caution. Particular caution should be exercised in using
preparations containing sulfur, resorcinol or salicylic acid in combination with
DIFFERIN Solution. If these preparations have been used, it is advisable not to start
therapy with DIFFERIN Solution until the effects of such preparations in the skin have
subsided.

NDA 20-338 : Differin (adapalene solution), 0.1%
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Carcinogenesis, Mutagenesis, Impairment of Fertility:  Carcinogenicity studies with
adapalene have been conducted in mice at topical doses of 0.3, 0.9, and 2.6 mg/kg/day
and in rats at oral doses of 0.15, 0.5, and 1.5 mg/kg/day, approximately 4-75 times the
maximal daily human topical dose. In the oral study, positive linear trends were
observed in the incidence of follicular cell adenomas and carcinomas in the thyroid
glands of female rats, and in the incidence of benign and malignant pheochromocytomas
in the adrenal medullas of male rats.

No photocarcinogenicity studies were conducted. Animals studies have shown an
increased tumorigenic risk with the use of pharmacologically similar drugs (e.g.,
retinoids) when exposed to UV irradiation in the laboratory or to sunlight. Although the
significance of these studies to human use is not clear, patients should be advised to
avoid or minimize exposure to sunlight or artificial UV irradiation sources.

In a series of in vivo and in vitro studies, adapalene did not exhibit mutagenic or
genotoxic activities.

Pregnancy: Teratogenic effects. Pregnancy Category C. No teratogenic effects were
seen in rats at oral doses of adapalene 0.15 to 5 mg/kg/day, up to 120 times the maximal
daily human topical dose. Cutaneous route teratology studies conducted in rats and
rabbits at doses of 0.6, 2.0, and 6.0 mg/kg/day, up to 150 times the maximal daily
human topical dose exhibited no fetotoxicity and only minimal increases in
supernumerary ribs in rats. There are no adequate and well-controlled studies in pregnant
women. Adapalene should be used during pregnancy only if the potential benefit justifies
the potential risk to the fetus.

Nursing Mothers: It is not known whether this drug is excreted in human milk.
Because many drugs are excreted in human milk, caution should be exercised when
DIFFERIN Solution is administered to a nursing woman.

Pediatric Use: Safety and effectiveness in pediatric patients below the age of 12 have
not been established.

ADVERSE REACTIONS: Some adverse effects such as erythema, scaling, dryness,
pruritus, and burning will occur in 30-60% of patients. Pruritus or burning immediately
after application also occurs in approximately 30% of patients. The following additional
adverse experiences were reported in approximately 1% or less of patients: skin
irritation, burning/stinging, erythema, sunburn, and acne flares. These are most
commonly seen during the first month of therapy and decrease in frequency and severity
thereafter. All adverse effects with use of DIFFERIN Solution during clinical trials were
reversible upon discontinuation of therapy.

NDA 20-338 : Differin (adapalene solution), 0.1%
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OVERDOSAGE: DIFFERIN Solution is intended for cutaneous use only. If the
medication is applied excessively, no more rapid or better results will be obtained and
marked redness, peeling or discomfort may occur. The acute oral toxicity of DIFFERIN
Solution in mice and rats is greater than 10 mL/kg. Chronic ingestion of the drug may
lead to the same side effects as those associated with excessive oral intake of Vitamin A.

DOSAGE AND ADMINISTRATION: DIFFERIN Solution should be applied once a
day to affected areas after washing in the evening before retiring. A thin film of the
solution should be applied, avoiding eyes, lips and mucous membranes.

During the early weeks of therapy, an apparent exacerbation of acne may occur. This
is due to the action of the medication on previously unseen lesions and should not be

considered a reason to discontinue therapy. Therapeutic results should be noticed after
eight to twelve weeks of treatment.

HOW SUPPLIED: DIFFERIN (adapalene solution) Solution is supplied in the following
sizes:

30 mL glass bottie with applicator - NDC 0299-5905-30
60 mL glass bottle with applicator - NDC 0299-5905-60

The applicator is designed so that the solution may be applied directly to the involved
skin.

Storage: Store at controlled room temperature 20°-25°C (68°-77°F). Keep container
tightly closed and store upright.

CAUTION: Federal law prohibits dispensing without prescription.
Marketed by:

Galderma Laboratories, Inc.

Fort Worth, Texas 76133 USA

Mfd. by:

DPT Laboratories, Inc.
S$an Antonio, Texas 78215 USA

GALDERMA is a registered trademark.

Revised: May 1996

NDA 20-338 : Differin (adapalene solution), 0.1%



Recommendations

NDA 20-338, Differin (adapalene solution), 0.1% is recommended for approval with the
labeling submitted May 30, 1996.

%J%ZMZ:

Wiley A. Chambers, M.D.
Clinical Team Leader

cc: HFD-540
HFD-340 5 (3 [av
HFD-540/PM/Kozma-Fornaro
HFD-520/CHEM/Timper
HFD-540/PHARM/Mainigi
HFD-540/MO/Toombs
HFD-550/ActgDivDir/Chambers
HFD-713/STAT/Srinivasan

NDA 20-338 : Differin (adapalene solution), 0.i%



Clinical Team Leader Review of NDA 20-380

NDA 20-380
Review #4

Drug name:
Generic name:;

Related Reviews:

Background:

MAT S i Lo

Review #4
Submission dates: 5/16/96 and 5/30/96
Review completed:  5/31/96

Differin Gel, 0.1%
Adapalene gel

Owen/Galderma Laboratories, Inc.
Fort Worth, TX 76115

Retinoid

Treatment of acne vulgaris

Clinical Review dated 4/ 5/94
Supervisory MOR dated 7726094
Supervisory MOR dated 11/ 994,
Biopharmaceutics Review dated 3/ 7194
Statistical Review dated 4/21/94
Team Leader MOR dated 4/12/9

There is an inconsistency between the results as reported in the clinical review and the
statistical review. The difference is related to the method of analysis performed. The
Supervisory MOR dated 7/5/94 was based on the original MOR. After re-raview of that
data in conjunction with the statistical review, a determination was mads that the more
appropriate analysis for these trials is the one performed by the FDA statistical review

team.

NDA 20-380 : Differin (adapalene gel), 0.1%



Efficacy; (See Statistical Review)
L

Non-inflammatory lesions

| Week 12 % Reduction from baseline
Adapalene 0.1% | Retin-A 0.025%

9105- Non-inflammatory lesions

Inflammatory lesions

CD271G-
EV

Inflammatory lesions

Global Grade

Non-inflammatory lesions

Inflammatory lesions

Global Grade

Non-inflammatory lesions

Inflammatory lesions

I CR 89-32 Non-inflammatory lesions

Global Grade

Reviewer’s Comments:

mmmw lesions

The vehicle controlled studies showed a significant effect of
Adapalene over vehicle in non-inflammatory lesions in both studies
(marginally in one) and a significant effect in the global evaluation
in one study.

In the comparison studies to Retin-A 0.025%, the effects were

-clinically equivalent in each group.

NDA 20-380 : Differin (adapalene gel), 0.1%



Labeling:

L

Reviewer’s Comments: The applicant’s latest version of proposed labeling is presented
below. Recommended additions are identified by shi;

recommended deletions are identified by single-strikeoui-tine-

DIFFERIN™
(adapalene gel)
Gel, 0.1%

DESCRIPTION: DIFFERIN™ Gel, containing adapalene, is used for the topical
treatment of acne vulgaris. Each gram of DIFFERIN Gel contains adapalene 0.1% (1
mg) in a vehicle consisting of propylene glycol, carbomer 940, poloxamer 182, edetate
disodium, methylparaben, sodium hydroxide, and purified water. May contain
hydrochloric acid to adjust pH.

The chemical name of adapalene is 6-[3-(1-adamantyl)-4-methoxyphenyl]-2-naphthoic
acid. Adapalene is a white to off-white powder which is soluble in tetrahydrofuran,
sparingly soluble in ethanol and practically insoluble in water. The molecular formula
is C;4H,,0; and molecular weight is 412.52. Adapalene is represented by the following
structural formula: '

[structure]}

CLINICAL PHARMACOLOGY: Adapalenc is a chemically stable, retinoid-like
compound. Biochemical and pharmacological profilc studies have demonstrated that
adapalene is a modulator of cellular differentiation, keratinization, and inflammatory
processes all of which represent important features in the pathology of acne vulgaris.
Mechanistically, adapalene binds to specific retinoic acid nuclear receptors but does not
bind to the cytosolic receptor protein. Although the exact mode of action of adapalene
is unknown, it is suggested that topical adapalene may normalize the differentiation of
follicular epithelial cells resulting in decreased microcomedone formation.

Pharmacokinetics: Absorption of adapalene through human skin is low. Only trace
amounts (<0.25ng/mL) of parent substance have been found in the plasma of acne
patients following chronic topical application of adapalene in controlled clinical trials.
Excretion appears to be primarily by the biliary route.

NDA 20-380 : Ditferin (adapalene gel), 0.1%
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INDICATIONS AND USAGE: DIFFERIN Gel is indicated for the topical treatment
of acne vulf¥ris,

CONTRAINDICATIONS: DIFFERIN Gel shouki not be administered to individuals
who are hypersensitive to adapalene or any of the components in the vehicle gel.

WARNINGS: Use of DIFFERIN Gel should be discontinued if hypersensitivity to any
of the irgredients is noted. Patients with sunburn should be advised not to use the
product unti! fully recovered.

PRECAUTIONS: General: If a reaction suggesting sensitivity or chemical irritation
occurs, use of the medication should be discontimed. Exposure to sunlight, including
sunlamps, should be minimized during the use of adapalene. Patients who normally
experience high levels of sun exposure, and those with inherent sensitivity to sun, should
be warned to exercise caution. Use of sunscreen products and protective clothing over
treated arcas is recommended when exposure cannot be avoided. Weather extremes,
such as wind or coid, also may be irritating to patients under treatment with adapalene.

Avoid contact with the eyes, lips, angles of the nose and mucous membranes. The
product should not be applied to cuts, abrasions, eczematous skin, or sunburned skin.

Certain cutaneous signs and symptoms such as erythema, dryness, scaling, burning or
pruritus may be experienced during treatment.”, These are most likely to occur during the
first two to four weeks and will usually lessen with continued use of the medication.
Depending upon the severity of adverse events, patients should be instructed to reduce
the frequency of application or discontinue use.

Drug Interactions: As DIFFERIN Gel has the potential to produce local irritation in
some patients, concomitant use of other potentially irritating topical products (medicated
or abrasive soaps and cleansers, soaps and cosmetics that have a strong drying effect, and
products with high concentrations of alcohol, astringents, spices or lime) should be
approached with caution. Particular caution should be exercised in using preparations
containing sulfur, resorcinol or salicylic acid in combination with DIFFERIN Gel. If
these preparations have been used, it is advisable not to start therapy with DIFFERIN
Gel until the effects of such preparations in the skin have subsided.

NDA 20-380 : Differin (adapalene gel), 0.1%
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Carcinogenesis, Mutagenesis, Impairment of Fertility: Carcinogenicity studies with
adapalene h¥¥e been conducted in mice at topical doses of 0.3, 0.9, and 2.6 mg/kg/day
and in rats at oral doses of 0.15, 0.5, and 1.5 mg/kg/day, approximately 4-75 times the
maximal daily human topical dose. In the oral study, positive linear trends were
observed in the incidence of follicular cell adenomas and carcinomas in the thyroid
glands of female rats, and in the incidence of benign and ms!ignant pheochromocytomas
in the adrenal medullas of male rats.

No photoca:cinogenicity studies were conducted. Animals studies have shown an
increased tumorigenic risk with the use of pharmacologically similar drugs (e.g.,
retinoids) when exposed to UV irradiation in the laboratory or to sunlight. Although the
significance of these studies to human use is not clear, patients should be advised to
avoid or minimize exposure to sunlight or artificial UV irradiation sources.

In a series of in vivo and in vitro studies, adapalene did not exhibit mutagenic or
genotoxic  activities.

Pregnancy: Teratogenic effects. Pregnancy Category C. No teratogenic effects were
seen in rats at oral doses of adapalene 0.15 to 5 mg/kg/day, up to 120 times the maximal
daily human topical dose. Cutaneous route teratology studies conducted in rats and
rabbits at doses of 0.6, 2.0, and 6.0 mg/kg/day, up to 150 times the maximal dal-
human topical dose exhibited no fetotoxicity and only minimal increases ir:
supernumerary ribs in rats. There are no adequate and well-controlled studies in pregnant’
women. Adapalene should be used during pregnancy only if the potential benefit justifies
the potential risk to the fetus. ‘

Nursing Mothers: 1t is not known whether this drug is excreted in human milk.
Because many drugs are excreted in human milk, caution should be exercised when
DIFFERIN Gel is administered to a nursing woman.

Pediatric Use: Safety and effectivencss in pediatric patients below the age of 12 have
not been established.

ADVERSE REACTIONS: Some adverse effects such as erythema, scaling, dryness,
pruritus, and burning will occur in 10-40% of patients. Pruritus or burning immediately
after application also occurs in approximately 20% of patients. The following additional
ad''erse experiences were reported in approximately 1% or less of patients: skin
irritation, burning/stinging, erythema, sunburn, and acne flares. These are most
comraonly seen during the first month of therapy and decrease in frequency and severity
therzafter. All adverse effects with use of DIFFERIN Gel during clinical triais were
reversible upon discontinuation of therapy.

NDA 20-380 : Ditferin (adapalene gel), 0.1%
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OVERDOSAGE: DIFFERIN Gel is intended for cutaneous use only. If the medication
is applied emeessively, no more rapid or better results will be obtained and marked
redness, peeling or discomfort may occur. The acute oral toxicity of DIFFERIN Gei in
mice and rats is greater than 10 mi/kg. Chronic ingestion of the drug may lead to the
same side effects as those associated with excessive oral intake of Vitamin A.

DOSAGE AND ADMINISTRATION: DIFFERIN Gel should be applied once a day
to affected areas after washing in the evening before retiring. A thin film of the gei
should be applied, avoiding eyes, lips and mucous membranes.

During the early weeks of therapy, an apparent exacerbation of acne may occur. This
is due to the action of the medication on previously unseen lesions and should not be
considered a reason to discontinue therapy. Therapeutic results should be noticed after
eight to twelve weeks of treatment.

HOW SUPPLIED: DIFFERIN (adapalene gel} Gel 0.1% is supplied in the following
sizes:
15 g laminate tube - NDC 0299-5910-15
45 2 laminate tube - NDC 0299-5910-45
Storage: Store at controlled room temperature 20°-25°C (68°-77°F).
CAUTION: Federal law prohibits dispensing without prescription.
Marketed by: r
Galderma Laboratories, Inc.
Fort Worth, Texas 76133 USA
Mfd. by:
DPT Laboratories, Inc.
San Antonio, Texas 78215 USA
GALDERMA is a registered trademark.

Revised: May 1996

. .

NDA 20-380 : Differin (adapalene gel), 0.1%



Recommendations ﬂK
20-3%0
NDA 26-338, Differin (adapalene gel), 0.1% is recommended for approval with labeling
submitted on May 30, 1996.

/%f%'/é{”ﬂ

Wiley A. Chombers, M.D.

Clinical Tear Leader
cc:  HED-540
HFD-340 b

HFD-540/PM/Kozma-Fornaro 5[ [Ab
HFD-540/CHEM/DeCamp

HFD-540/PHARM/Mainigi

HED-540/MO/Toombs

HFD-520/CLIN REV/Bostwick

HFD-550/ ActgDivDir/Chambers

HFD-713/STAT/Chakravarty

NDA 20-380 : Differin (adapalene gel), 0.1%
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A. INTRODUCTION
An NDA on adapalene solution was submitted to the FDA in March of 1993.
Although the NDA was specific for adapalene solution, there are a total of three
dosage forms of adapalene being evaluated (solution, gel and cream). Each
formulation has been studied under a separate IND. This four month safety update
for NDA 20-338 includes information on the three dosage forms of adapalene. The
table below outlines the status of submissions and numbers of humans exposed to

each formulation.

, NUMBER EXPOSED
Dosage Form Status Healthy Volunteers Acne Patients
Solution, 0.1% NDA submitted 199 571
(20-338)
New Clinical Experience  None None
Aqueous Gel, 0.1% NDA submitted 271 661
(20-380)
New Clinical Experience 74 86
Cream, 0.1% Clinical trials 25 175 (U.S)
completed- resuits 139 (European)
being analyzed.
NDA targeted for 1994.

TOTAL: 569 1632 = 2201

20f 12




Since the filing of NDA 20-338, no humans have been exposed to adapalene solution.
Exposure to adapalene, however, has increased due ‘o the studies conducted with the aqueous
gel and cream formulations. The labeling for adapalene solution has not been altered or
revised by this increase in human exposure. In fact, adverse events are less frequent with

both the aqueous gel and cream dosage forms (refer to Table 1).

3of 12



B. UPDATE OF PRECLINICAL INFORMATION

1.

Adapalene Solution
There have been no new preclinical toxicology studies performed on adapalene

solution since the filing of NDA 20-338.

Adapalene Gel
There have been no new preclinical toxicology studies on adapalene aqueous gel

since the filing of NDA 20-380.

Adapalene Cream
There have been no new preclinical toxicology studies performed on

adapalene cream since the filing of IND

C.  UPDATE OF CLINICAL INFORMATION:

1.

Adapalene Solution
There have been no new clinical (Phase I or II) trials performed on

adapalene solution since the filing of NDA 20-338.

Adapalene Gel
Four pharmacology studies in healthy volunteers and one clinical trial in acne patients

have been completed since the filing of NDA 20-380 for adapalene gel. Refer to

Table 2 for an overview of these studies.
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The pharmacology studies revealed no new infonmation about adapalene. There was
no evidence of cumulative irritation when used in conjunction with other anti-acne
products, and no phototoxicity or photoallergy potential. The Phase II clinical trial
(CR92142) in acne patients has been completed and the data is being analyzed.

There were no serious treatment related medical events reported.

A human pharmacokinetic study was conducted with the aqueous gel formulation
which provides relevant data on absorption and excretion of adapalene from topical
application. The percutaneous absorption study (CR90103) showed that under
conditions resembling maximum exposure to adapalene gel 0.1% in the therapy of
acne, (2g/day) absorption did occur as confirmed by the low quantities of parent
substance eliminated in the feces, but that this was not, in general, associated with
detectable levels of circulating adapalene. A summary of this study is attached.

The complete report can be found in adapalene gel NDA 20-380.

Adapalene Cream
Two clinical trials have been completed on the adapalene cream 0.1% dosage form

since the filing of NDA 20-338. Once again, the safety profile and product labeling

of adapalene solution is not affected.

A total of 175 patients were studied in the U.S. and 139 patients were studied in
Europe. Both of the clinical trials were similar in design with the exception of the
concurrent control.  The U.S. study incorporated a vehicle controlled design
(adapalene cream 0.1% vs. vehicle) and the European study was a reference-

controlled trial (adapalene cream 0.1% vs. Retin-A Cream 0.05%).
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Although the medical events were similar in intensity and duration during both of
the multi-clinic trials, the incidence rates were less with the cream formulation than

those reported with the adapalene solution.

None of the patients were discontinued due to a serious treatment related event.

LITERATURE UPDATE
There have been no new published rcports concerning adapalene (solution, gel or

cream.)

CONCLUSION

A total of 2201 healthy volunteers and acne patients have been exposed to adapalene in a
solution, gel or cream dosage form. There have been no serious treatment related medical
events reported in any of these studies. The medical events reported for the three dosage
forms of adapalene were similar in type, intensity and duration, but slightly less ir frequency
for the gel and cream forms than for the solution. This may be attributed to the alcoholic
content in the solution vehicle. No new information has been collected which would affect

the safety profile or the product labeling for adapalene solution 0.1%.

TABLES AND ATTACHMENTS
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TABLE 2
OVERVIEW OF STUDIES WITH ADAPALENE GEL
WHICH WERE COMPLETED SINCE SUBMISSION OF NDA 20-380

Treatmeni |

Description Treatment(s) Duration |

CR 92144 Cumulative Skin | Combination of Adapalene
' Irritation gel with each of the
following: benzoyl peroxide,
clindamycin phosphate or
erythromycin

| Cr 92140 Cumulative Skin | Adapalene gel
[rritation Adapalene gel (different
preservative)

CR 92143 Phototoxicity Adapalene gel
' Potential Tretinoin gel
Isotretinoin gel
Adapalene gel vehicle

CR 92141 Photo-irritation Adapalene gel
Potential Tretinoin gel

| CR 92142 Safety and Adapalene gel
| 1icacy (acne Isotretinoin gel
patients)

*Exposed to Adapalene Gel
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ATTACHMENT 1
STUDY CR90103 SUMMARY REPORT

9 of 12



g NL‘.% scg_é_/-‘ay AT DA 49102 /2%
DriM. CHOORE D. CARON

Study Investigaror E.xp:nmcma:or Trial Manager

>
P B 11702 33, @‘Jﬁl IR

P. BUCHAN Pr. ].P.ORTONNE
Monitor C.P.C.A.D. Director

0 0 N :

1.C. CARON/C. DAUTHIER / C. VERRIER

DISTRIBUTION :

ORIGINAL : . Archives

COPIES: . Archives (+ 1 suppl.)
. To the persons above (M. VERSCHOORE. D. CARON. P. BUCEAN.

1.p. ORTONNE)
. Sponsor CIRD GALDERMA : L.P. BILLOT (abstract only)

Page 10 of 12



REPORT N°*CR 90103

SUMMARX

This study was designed to investigate the pharmacokinetic behaviour of adapalene under
conditions resembling as closely as possible the maximum exposure likely to be encountered
in the teamment of acne. The sudy was conducted in six Caucasian subjects with acneic
lesions, three males { nos 1, 3 & 4 ) aged 27 w0 33 years, weighing 70 to0 90 kg and three
females ( nos 2. 5 & 6) aged 24 1o 36 years, weighing 50 w 53 kg. The test armcle, an
aqueous gel suspension containing 0.1 % adapalene, was applied at a wmrget dose of 2 g
formulation (=2 mg adapalene ) each marning from day 1 to day 14 to the face, shoulders and
chest (corresponding to an ares of approximately 1000 cm?) by the subjects themselves under
supervision.

Blood samples were taken prior to the first application, at 12-hour jntervals on days 2,3,4,5,
14 & 15 and once daily on days 1, 8, 11, 17, 21 & 28. Urine samples were collected over 24-
hour intervals just prior to, and throughout the tmeatment period. Faccal samples were
collected over 24-hour intervals just prior to, throughout treatment, and for a further 14 days
following treamment. Samples of stratum comeum were obuined by serially swipping fifieen
dmes with adhesive tape three different zones of 5.7 cm2 on the shoulders at 24 hours, 7 &
14daysaftzrthelanﬁnﬁnisnﬁonoftestuﬁclc.Suipsofmnmcomcumukenfroma
non-treated zone of the back served as controls. The adapalens content of all samples was
measured using an HPLC method with fluorescence detection. All samples except the stratum
comeum stippings were subjected to enzymatic hydroiysis prior to analysis so that total

(free plus conjugated ) adzpalene levels could be measured.

As a result of facial curaneous reactions, subjects 1, § & 6 discontinued applicaton of the test
article to the face (subject | on days &, 9 and 14, subject 5 from day 9 to 12, and subject 6
from day 9 to 13). However, the daily target dose was maintined by applying the totl dose
t0 the chest and shoulders where the test article was well-tolerated. Subjects 2, 3 & 4
continued application to the face throughout the wearment period.

The levels of adapalene in the tape-stripped samples of sgamum corneum taken 24 hours after
the last application ranged from 31 to 371 ng.cm™2 ( mean 186 +/- 142 ng.cm-2 ) whereas no
quandifiable levels ( g 25 ng per pool of five smips ) were found in samples taken a1 7 & 14
days after the last applicadon. -
Plasma levels of adapalene were helow the limit of detection ( 0.15 ng. mL"! ) in all samples
with the exception of a value of 0.38 ng.mL"! in subject 2 on day 3 and wrace levels (0.15 -
0.25 ng.mL"! ) in subject 2 on day 14 and subject 5 on day 2.

The levels of adapalene in urine were below the limit of detecton { 0.02 ng.mL-1 ) in all
sampies with the exception of values of 0.08 & 0.06 ng.mL"1 found in day 11/12 samples of
subjects 2 & § respectively and wace levels ( 0.02 - 0.05 ng.mL - ) in the day 2/3 sample

from subject 5 and the day 8/9 sample from subject 6.
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REPORT N* CR 90103

Adapalene was first detected in day 2/3 faecal samples and was present in all but four of the
subsequent faccal samples collected during the meament period. The faccal levels of
adapalene declined after stopping meamment with the last detectable levels ( 2 4 ng.g-! of dry
facces ) being recorded in the day 19/20 samples. Within-subject variagons in the daily
elimination of adapalenc were observed which was not surprising in view of irregularity in
timing and degrec of defaccaron. However, pronounced differences berween individuals
couid clearly be discerned, with the cumulative quantities of adapalene measured in faccal
samples collected during and after weatment ranging from 0.89 to 15.40 pg ( mean 6.77 +/-
6.18 pg ).The faecal elimination rate of adapalene reached a maximum of about 2 pg per day
in the two subjects, 3 & 4, with the highest cumulative elimination. A positive correlaton was
observed between the adapalene content and the weight of faccal samples collected from day
2 10 the end of the Teaument period both on a berween-subject and within-subject basis. A
possible explanarion for this observation is that a greater faccal weight may be associated
with a more efficient intestinal mansit which interrupts the enterohepasic circuladon of
adapaiene, thus reducing further metabolism.

These results show that under conditions resembling maximum exposure {0 adapalene gel in
the therapy of acne absorption did occur as confirmed by the low quanttes of parent
substance eliminated in the faeces, but that this was not, in general, associated with detectable
levels of circulating adapalene. However, as no account is taken of the potental metabolic
ransformarion of adapalene, the faccal levels of parent substance cannot be used to estimate

its absolute absorption.
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1.

2.

3.

4.

6.

PATENT AND EXCLUSIVITY INFORMATION

Active Ingredient: ADAPALENE

Strength: 0.1% (1 mg/mL)

Trade Name: DIFFERIN™

Dosage Form, Route of Administration: Topical Solution
Applicant Firm Name: Owen/Galderma Laboratories, Inc.
Exclusivity: The applicant requests 5 years exclusivity for

the drug product subseguent to approval of this new drug
application.

Applicable Patent Expiration Patent
—~—Number(s) —Date Beolder
4,717,720 January S, 2005 c¢.I.R.1.°

Brie: description of each patent which claims the Arug:

4,717,720 - claims the compound 6-{3~-(l1-adamantyl)-4-
methoxyphenyl]-2-naphthoic acid, ADAPALENE,
and its wuse in effective amounts in
pharmaceutical compositions sujitable for
internal, topical, parenteral or ocular
administration.




GENERIC DRUG ENFORCEMENT ACT OF 1992

CERTIPICATION STATPMENT

In accordance with the requirements of the Generic Drug Enforcement
Act of 1992, and pursuant to the July 27, 1992 letter from Jane E.
Henney, M.D., FDA Deputy Commissioner for Operations, the applicant
makes the following statement in connection with this New Drug
Application for DIFFERIN™ (Adapalene) Topical Solutieon, 0.1%

This is to certify that, to the best of our knowledge, the
applicant, Owen/Galderma Laboratories, Inc., did not and will not
use in any capacity the services of any person debarred under
subsections (a) or (b) [Section 306 (a) or (b})] in connection with

this New Drug Application.

J.QMMJ/@ (992, AP . L

(Date) (Signature)

Christine E. Shank
Manager, Regulatory Affairs
Owen/Galderma Laboratories, Inc.



EXCLUSIVITY SUMMARY for NDA # 90338 SUPPL #

Trade Name [JlrF@Qﬂ

Generic Name adwpam soluton

Applicant Name ‘_O_’\OJL!QFML mFp-_DY ()
Approval Date St iQaR

PART X EXCLUSIV E (0] EDED?

1.

An exclusivity determination will be made for all original
applications, but only for certain supplements. Complete
Parts II and I1I of this Exclusivity Summary only if you

answer "yes" to one or more of the following questions about
the submission.

a)

b)

c)

Is it an original NDA?

YES /__v/ NO /__/

Is it an effectiveness supplement?

+

’ YES /__/ NO /_ ot
If yes, what type? (SEl, SE2, etc.)

Did it require the review of clinical data other than to
support a safety claim cor change in labeling related to

safety? (If it required review only of bioavailability
or bioequivalence data, answer "no."}

YES /_ef Mo/

If your answer is "no" because you believe the study is
a biocavailability study and, therefore, not eligible for
exclusivity, EXPLAIN why it is a biocavailability study,
including your reasons for disagreeing with any arguments

made by the applicant that the study was not simply a
bicavailability study.

If it is a supplement requiring the review of clinical
data but it is not an effectiveness supplement, describe

the change or claim that is supported by the clinical
data:

Form OGD-011347 Revised 8/7/95; edited 8/8/9%5
cc: Original NDA Division File HFD-85 Mary Ann Holovac



d) Did the applicanc request exclusivity?

YES /__'ﬁ‘ NO /___ /

If the answer to (d) is “yes," how many years of
exclusivity did the applicant request?
S Year s

IF YOU HAVE ANSWERED "NO®™ TO ALL OF THE ABOVE QUESTIONS, GO
DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8.

2. Has a product with the samz active ingredient (s), dosage form,
strength, route of administration, and dosing schedule
previously been approved by FDA for the same use?

YES /__ / NO /_ &7
If yes, NDA # Drug Name ___

IF THE ANSWER TO QUESTION 2 fS “YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8.

3. 1Is this drug product or indication a DESI upgrade?

YES /__/ NO / _//

JF THE ANSWER TQ QUESTION 3 IS ®"YES," GO DIRECTLY TO THE SIGNATURE
BLOCKS ON PAGE 8 (even if a study was required for the upgrade).

Page 2



containing the same active moiety as the drug
under consideratjion? Answer "yes" if the active moiety
{including other esterified forms, saltg, complexes, chelateg
or clathrates) hag been previously approved, but thig
particular form of the active moiety, €.g., this particular
ester or salt (including salts with hydrogen or coordination
bonding) or other non-covalent derivative (such as a complex,
chelate, or clathrate) has not been approved. Answer "no* if
the compound requires metabolic conversion (other than
deesterification of an esterified form of the drug) to produce
an already approved active moiety.

YES /__ / NO / _‘ﬁ

If "yes," identify the approved drug product (g) containing the
active moiety, and, if known, the NDA #(s).

NDA #

NDA #

NDA #

Combination product. ‘/ﬁ'

If the product contains more than one active moiety (as
defined in Ppart II, #1), has FDA pPreviously approved an
application under section 505 containing any one of the active
moieties in the drug product? If, for example, the
combination containg one never-before-approved active moiety
and one Previously approved active moiety, answer "vyes." (An
active moiety that ig marketed under an OTC monograph, but
that was never approved under an WDA, ig considered not

-
]

YES /__ / NO /__ /

If "yes," identify the approved drug product (s) containing the
active moiety, and, if known, the NDA #(s).

NDA #

NDA #

NDA #

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS *NO,*" GO DIRECTLY
TO THE SIGNATURE BLOCKS ON PAGE 8. IF "YES.,*" GO To PART IIIX.
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Investigation #2

YES /___/ Explain

NO / / Explain

!
!
L
!
!
!
!
!

(c) Notwithstanding an answer of “yes" to (a) or (b), are
there other reasons to believe that the applicant should

not be credited with having

"conducted or sponsored" the

| study? (Purchased studies may not be used as the basis
| for exclusivity. However, if all rights to the drug are
purchased (not just studies on the drug), the applicant
may be considered to have sponsored or conducted the
studies sponsored or conducted by its predecessor in

interest.)

YES /___/ NO /__ /

If yes, explain:

—

Ty o M%V/W“
rities e [Aaqeck ﬂ?ém/ﬂm

X 9a X

Signatlu/e of Division Director

cc: Original NDA Division File

Page 8
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Date

5‘/» /ﬂ

Date

HFD-85 Mary Ann Holovac



PEDIATRIC PAGE

{Mfuummmdcﬂhqw:l

LT [Vt [pupep

4 -
WOA[PLA # __Q 03 —i Supplement # _ Circle one: SE1 SE2 SE3 $E4 SES SE6 M
, . “)
Kl 540 Trade (generic) name/dosage form: D!({%l [OCE(;&[M! soly bm) Actio a, @“
Wm ) o 0["
Applicant Mﬂ% > Therapeutic Class _&mmo(_

Indication(s) previausly epproved y
Pediatric labeling of approved indication(s) is adequate inadequate ____

Indication in this application O LR My / < a/U )

(Far supplements, answer the following questions i relation to the proposed indication.)

_‘ﬁ. PEDIATRIC LABEUNG IS ADEQUATE. Appropriate information has been submitted in this or previgys
applications and has beey adequately summarized in the labeling ta it 2atisfactory fabefing for alf pediatric
%

subgroups, Fun:her_ilinnn?tion is not required. — PN} aﬂo /raend ap -"l%
2 ¥ : /uf :

deer soif 3¢ 1P fn use (1
EDIATRIC ST\DIES ARE NEEDED. Thele is potential fdr use in children, and fufther information is required 1o ‘
permit adeguate labeling for this use.

- a. A new dasing formation is needed, and applican: i.as agreed to provide the appropriate fermulation.

b The applicant hag committed 1o dning such studies as will be required.
—— (1) Studies are ongoing,
—— {2} Protoco's were submitted and approved.
—— {3) Protocals were submitted and are under review,
— &)U na protacal has been submitted, explain the status of discussians on the back of this form.

—_¢C If the sponsor is not willing to do pediatric studies, attach copies of FOA's written request that such
studies be done and of the sponsor’s written respanse to that request.

__ 3 PEDIATRIC STUDES ARE NOT NEEDED, The drugfbiologic product has fittle Potential for use in children,
Explain, on the back of this form, why pediatric studies are not fneaded. ‘

-~ 4 EXPLAIN. if none of the abave apply, explain, as Necessary, on the back of this form

EXPLAIN, AS NECESSARY, AKY OF THE FOREGOING ITEMS 0N THE BACK OF THIS FORM.

Signature of Prepar

1)
cc: Orig Nﬁjtb# 0 338
HF IDiv File

NDA/PLA Action Package
LAIF0-510/6Troendje (plus, for COER APs and AEs, copy of action letter and labeling)







Rivision of Anti-Infective Crug Products, HFD-520

NDA: 20-338 (Original submission dated 3-29-1993)
Drug: Differfﬁ“‘Solution. 0.1% (Adapalene Topical Solution)
Sponsor: Owen/Galderma Laboratories, Inc.
6201 South Freeway
P.O Box 6600 Fort Worth, Tx. 76115
817-293~-0450
Number of volumes: 68 (sixty-eight)
Date CDER Received: 3-29-1993
Date Assigned: 7-27-1993
Date Review Started: 9-8-1993
Date 1st Draft Completed: 12/28/93
Date Review Accepted by supo:vi-orﬂ/l‘;'lf'f‘tu-f«. -
Dosage and Route of Administration: Topical solution, 0.1% (1mg/mlL)
Catagory: Naphthoic acid class anti-acne agent

Indication: Treatment of acne vulgaris

Review Objectives: To evaluate the preclinical safety of the
proposed drug to get approval for marketing in the United States.

Chemical Names: 6-{3-(1l-Adamantyl)-4-methoxyphenyl)~-2-
naphthoic acid

Oother Names: Adapalene (USAN); Code names - CD 271; Alg2866




Index Of studies
BIODISPOSITION

—

1. Extended ADME study in rats.
2. Tissue distribution in rats.

3. Drug release following a single topical application of three
formulations in man.

4. Metabolic profile in man after topical application.

5. Plasma kinetics in dog, rat, and rabbit.

6. Interspecies metabolic studies in hepatocyte culture.

7. In vitro liberation penetration in human dermatomized skin.
8. Plasma protein binding.

Toxicokineti

9. Six-week cutaneocus toxicity study in rabbit.

10. Three-month percutanecus toxicity study in rabbit.
11. Six month dermal toxicity study in rabbit.

12. Twenty-six weeks oral (gavage) toxicity study in rat.
13. Thirteen-week dietary toxicity study in rat.

14. Thirteen-week dietary toxicity study in rat followed by a four
week recovery period.

15. Four-week oral toxicity study in dog.

Q - ‘I -—

16. Oral oncogenicity/chronic toxicity study in rats (I).
17. Oral oncoécnicity/chronic toxicity study in rats (II).
18. Topicil oncogenicity study in mice.

Note: A number of animal studies supporting the preclinical safety of this drug
were reviewed under INDS
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Test substance: Uc-CcD-271, specific activity 192.7 uCi/100 ug,
radiochemical purity 97%.

Solvent: $ NacCl solution.

Animals received intravenous dcses of 0.5mg/100 gbw CD 271 (2.5

mL/100g bw) via the tail vein. Three rats/sex were marked for

separate collection of urine and feces. These samples were

collected at 0-6, 6-24, 24-48, 48-72, 72-96,96-120, 120-144, and
144-168 hours post dose. After collection of blood samples, rats
were sacrificed and the following tissues/body (fluids were
collected:

Adrenals Ovaries/testes
Gastro~intestinal tract and contents Plasma

Kidney Perirenal fat

Liver Spleen, subcutaneous fat
Mammary tissue . Uterus

Remaining carcass
The amount of radicactivity was determined in all samples of urine,
feces, cage wash, tissues and body fluids.

At 312 hours post-dose feces and urine samples (312-336h) were
collected from another group of 3 rats/sex. After that rats were
sacrificed and tissues/body fluids collected as before.

The same procedure was repeated at 648 and 1320 post-dose hours
with second and third sets of 3 rats/sex.

Results/conclusions

The radioactivity widely distributed in the body was mainly
excreted in the feces (M= 91.5%, F = 87.3% of the administered
dose) at 168 hour. Only traces (>1%) were excreted in the urine.
At 14 hours post-dose, the amount of radicactivity in the feces
was reduced to 0.01% of the administered dose.

At 168 hour, the total radioactivity in tissues and carcasses
accounted for a_mean average of 3.6 in males and 4.1% in females.
The distribution in tissues was as follows:

Radicactivity (ng equiv. gV
Tissye ° Male Ierale
Adrenals 362 371
Liver 165 242
Spleen 232 226
Qovaries - 403

The amount of radiocactivity in other tissues was significantly
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higher than the detection limit. Mean plasma concentrations at 168
hour ranged from 405 ng equiv. ML' in both the sexes. The
remaining carcass accounted for 1.5-1.9% of the administered dose.
Tissue radiocactivity decreased at a very slow rate. At 56 days
after dosing, adrenals and ovaries retained significant amounts
(289 in males and 346 ng equiv. g' in females in adrenal; 306 ng
equiv. g' in ovaries) of radiocactivity. At this point,
approximately 1.5% of the administered dose remained in the body.

2. Commentary on the Tissue Distribution and Elimination Results
After I.V. Administration of "C-CD271 in the Rat in Study

Numbers 139705 and 150907 (PB/MCV/92-158; July 1992',
Facility:
Study Obiective/Design

Two studies reviewed here investigated the tissue distribution and
elimination of i.v. administered radioactivity to Sprague-Dawley
rats. The first study in male rats revealed accountable amount of
radioactivity present in the tissues at 7 days post-dose. The™
second study conducted at the same dose lavel (500 ug/100gbw) in SD
rats of both sexes investigated the tissue levels at extended time
ievels, with sampling time points ranging from 7 to 56 days after
dosing. In both studies a common sampling point of 7 days was
retained. Two studies were conducted at an interval of 18 months.
Two lots (B and C) of “C-CD 271 were used; the radiochemical purity
ranged from 96.5 to 98 percent. The body weights in both studies
ranged from 214-253g. Other procedures were essentjally similar to
study #1 above.

Results/Conclusions

On day 7 in male rats, the tissue levels of total radioactivity in
the second study were always higher than in the first study. "The
extent to which the tissue levels differed was not consistent, but
varied depending on the tissue involved". It was inferred that the
differences in ®issue distribution resulted form some essential but
unknown differsnces batween the two studies.

Table 1 Léyels of Tissue Radioactivity (ng equiv/g or nlL)
. Following a Single I.V. Dose (500 ug/i00 gbw) of {'c}-CD
271 to Male Kats.

Tissue gtudy Nusber 1 Study Numberx 2 Insrease Factor
(n=5) (n=3)

Liver 13 168 1)

Kidney 6 20 3

Spleen 22 232 11

Adrenals 183 362 2

GI tract 2 12 6



Sub cut. Fat k 13 4
Testas 4 27 7
Plasma 0.3 S 17

3 Liberation of CD 271 Following a Single Topical Application of
3 Formulations: CF 271/008A, CF 271/172A, CF 271/184 in Human
Volunteers (DC/JF/91-141; 1987-1989).

Facility:

Study Obiective/Desi

In this study the amounts of CD 271 liiberated following the
applications (50 ul/7.5cm’) of three formulations all containing
0.1% CD 271, were compared.

Test Formulations:

1. CF271/008A (Lotion)
2. CF271/127A (Gel)
3. CF271/184A (Gel)

Volunteers: 12 persons between 20-42 years age.

3 Test formulations were applied on the backs for
one and 24 hours.

Procedures;: After removal of excess drug, the extracts from ten
successive strippings of the stratum corsneum were
assayed by HPLC.

Results

At one hour post application, the amount of adapalene fouid in the
strippings was highest for formulations CF271/184 A (an aqueous gel
suspension) and CF 271/172A ( an alcoholic gel suspension). The
amounts found in both cases accounted for 14% of the dose applied.
For CF271/008X  (an alcoholic 1lotion) The amount found was
approximately 3 times (4% of the dose applied) lower. At 24 hours,
the amounts were as follows:
. CF271/184A = 12%
CF271/172 A = 8%
CF271/008 A = 0.4%

4. Investigation of the Pharmacokinetic and Metabolic Profile of
CD 271 Following a Single Topical Application of 'C-CD 271 in
a Lotion in Human Volunteers (DC/JF/91-142; 1989-1990)

Facility: -



uad v

In this study, the radioactivity in biological fluids following a
single topical application of 0.5 mL of lotion containing 0.1% “¢-
CD 271, (CF 271/008A) was determined in 4 male volunteers. Because
of very lo« amounts of radioactivity recovered, the bharmacokinetic
parameters and metabolic profile data were not collected.

gample Collection: Blood samples were collected at

3,6,,12,24,36,48,72,96, and 144 hours and on days 10 and 14 post
application.

IRA Project #139705 Intravenous administration of [“C)-CD 271
to male rats (0.5 and 0.05 mg/100q)

IRA Project # 139841 Intravenous administration of (“C)- cD
271 to male rabbits (0.05 mg/100q).

A HPLC method with fluorescence detection for the analysis of ¢D™
271 in plasma was standardized using dog plasma samples spiked with
CD 271., The detection limit was established at 0.5mg/100 ul and
the limit of reliable determination was considered as 1 ng/100 uL

Results Following the intravenous administration a bi-exponential
pattern for CD 271 was obtained in three species. However, after
the oral administration in dog, a tri-exponential profile was
observed. The values for various pharmacokinetic data (i.v. dose)
were as follows:

BATS e 1}
(Two dose) (one dose)
0.05 mg=04and 74 b 14 and 19.20
05gu09ed 130

44 . 19
134

0.41
0.6

0.1l
0.740

Urine (24 hour pooled) and feces were collected for a period of 14
days. Gauage dressing, gloves and other articles used for
administration and removal of excess lotion were also used to
determine total radiocactivity.




Results About 94% of the administered radicactivity was found in
the excess removed frem the surface after 24~ hours of application.
Cnly traces -©of radioactivity were found in the feces of each
subject between day 3 and 6. It amounted to about 0.02-0.06% of the
administered dose. Some trace amounts were also found in the plasma
of 2/4 subjects, however, no significant amount of radiocactivity
was found in the urine. It was inferred that under the study
conditions, absorption was very low.

5. Plasma Kinetics of CD 271 in the Dog, Rat and Rabbit
(PB/MCV/92~-136; 1989~-1992) '

Facility:
.v / -

In these studies the levels of unmetabolized drugs in the plasma
were determined by HPLC method. These plasma samples were retained
from radiolabeled studies conducted using intravenous or oral
administration of ("C) - CD 271 in three species (IRA Project Nos._ .
139710, 139705, and 139841). ,

IRA Project # 139710 - Intravenous and oral administration of (Hc)-
€D 271 to male dogs (0.5mg/and 10mg/100g, respectively).

After the oral administration, the tri-exponential pattern in dog
plasma provided the following pharmacokinetic data.

T1l/2 for absorption phase = 1.4h
Tl/2 for distribution phase = 2,2h
T1/2 for elimination phase = 17.3h
Apparent Vd/F = 42.6h. Kg*

Clt/F = 1.7 L. h*

AUC = 5.9 ug.h mL’

Cral bicavailability F= 0.044

6. Interspecies Metabolic Study of CD =271 in Hepatocyte Culture
(CF/JF/92-688; 1991-92).

Facility:

In this study cultured hepatocytes prepared from male and female
rats (241-243g), mice (34-40g), rabbits (3.0-3.1 Kg), human (M=64
years; F=55 years), and male dog (13.5 Kg), were incubated with
various concentrations of ’H-CD 271 for various time lengths. The
incubated media and in some cases cellular extracts were analyzed
for metabolic profiles by HPLC methods. In a few cases
intracellular radicactivity was also determined. A number of drug
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metabolizing enzymes (phenacetin deethylase, mephenytoin
hydroxylase, dextromethorphan demethylase, nitrosoldimethylamine
demethylase, and nifedipin oxidase) were determined in microsomal
preparations ——prepared from human 1liver biopsies. Six enzyme
activities (phenacetin deethylase, ethoxyresorufin deethylase,
pentoxyresorufin decalkylase, pareacetamol
glucuronylsulfotransferase, and procainamide N-acetyl-transferase)
were determined in 24-hour human hepatocyte cultures.

Results/Conclusions

Under the assay conditions, drug did not affect the celi
morphology. All enzyme activities were within the normal range,
except for the mephenytoin hydroxylase activity which was under
Table 1. METABOLISM OF °’H=-CD271 (SMETABOLIZED) BY CULTURED
HEPATOCYTES®

INCUBATION RATS MALE DOG

MICE RABBIT

19.98e

.08 9;.98 91.98 91.58

96.99

Incupation media contained 10'M °H-CD271
Time of incubaticn 2 hours #=*Time of incubation & hours.

the detection limit in human male. Within 48 hours, almost all the
parent drug was metabolized in all the species (Table 1). Taking
into account the initial rate of appearance of metabolites in
culture media, humans, female rat and mouse were graded as fast
metabolisers; both sexes of rabbit exhibited intermediate
activities; male rat and mouse were slow metabolisers; and male dog
did not metabolize CD=-271 till late.

when compared te the culture madium, a high level (17-20 times) of
intracellular radioactivity was found in the hepatocytes of all
species. The greatest cellular accumulation was observed in male
mouse and lowest in human hepatocytes. The major metabolites
detecteq in” culture media of all species were M7, M2 and MO/M1,
however, in humans and male dog M6 was more prominent than M7. On
the other hand, heratocytes retained parent compound, Mé and M7 for
much longer period in their intracellular compartments. ACross the
species metabolic pattern was similar and no new metabolites were
observed in human hepatocytes.
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7. Comparison of the In Vitro Liberation-Penetration of ¢cD 271
from Three 0.1% Formulations on Human Dermatotomized Skin
(DCa/JF/82-020; June - December 1991).

Facility: Galderma, Valbonue Cedex, France

Study Design

This study was conducted on human dermatotemized skin samples (250
um) obtained from 6 donors. The receptor fluid contained a
surfactant. A flow rate/cell with volume ratio egual to 1, was
employed during the 15 hours study period.

Formulations Tested:

A. Lotion 'C-524416/R10 (Specific activity, 182.3 uci/g) ¢D 271
concentaraion: 0.10%

B. Gel "C-524635/R12 (Specific activity, 196.6 uCi/g) ¢cp 271
concentration: 0.11%

e

c. Cream '‘C-524827/R11 (Specific activity, 191.8 uCi/g) CD 271

concentration: 0.11%

In each case, 20ul of formulation was applied to 2 cm? of skin.
Twelve cells were used for each formulation.

Results At the end of the experiment, only traces of
radioactivity were detected in the receptor fluid. However, the
amount of drug penetrated the skin (dermis and epidermis) was
significantly (p<0.05) greater with the gel formulation (6.7+ 4.9%)
than with the cream (1.8+0.9%) or the lotion (1.840.9). Although,
no difference was observed in two formulations in the total amount
of drug in the skin, the proportion of drug in the dermis compared
to the epidermis was observed to be higher (3-4 times; p<0.05) for
the lotion than for the cream.

8. Investigation of CD271-Plasma Protein Binding by An
Erythrocyte Portioning Method (DC/JF/91-143).
Facility:

ﬂiggx_nigign In this study, a biological dialysis system

invelving protein solutions and erythrocytes was used.
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Test system Erythrocytes, and plasma were separated from blood
samples collected from human volunteers.
Human Proteins: Human serum albumin, al-acid glycoprotein,

gamma=-globulins, lipoproteins-VLDL, LDL, and
HDL fractions. Stock solutions of these
proteins were prepared in phosphate buffer PH
7.4.

2H-CD271: Solution (1.6x10%dpm/10ul) was prepared in absolute
ethanol.

Binding Assay

It is assumed that the free drug in the plasma is in equilibrium
with that in the erythrocytes. A ul aliquot of ’H-CD 271 was
added to nL of erythrocyte suspension % hematocrit, uL of
erythrotets + uL of solution) in protein solution. Samples
were incubated at °C for hour, and after centrifugation,
aliquots of supernatant were counted for radiocactivity. The
binding to various proteins and erythrocytes were calculated. -

Results Data indicated that in whole blood 26% of CD271 was bound
to erythrocytes and the total binding in plasma and blood was
greater than 99.3%. The binding constants (L.g!) for various
proteins were as follows: human serum albumin-1.28; a-acid
glyccprotein-23.6; gamma globulins-0.083, lipoprateins VLDL, =-1.2;
LDL 14.7, and HDL-13.5.

It was inferred that the extensive blood and plasma binding of drug
was primarily due to lipoprotein serum albumin binding, and taking
into account the molar concentrations of CD 271 and these proteins,
it was unlikely that the drug could be displaced from its binding
site in the blood by a competing drug or endogenous substrate.
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TOXICOKINETIC MONITORING STUDIES

Note: In most.cases only abstracts were provided.

Dermal Studies

9. Six week Cutaneous Toxicity Study with CD 271 Formulated at
0.1 and 0.3% in An Aqueous Gel and 0.3% in a Lotion in the
Rabbit. Pharmacokinetic summary (TX 0481/MD89017; 1988-89).

Facility:

Study Design/Procedures

In this 6- weeks toxicity study, male and female NZW rabbits (2.1-
3.0Kg) received daily epidermal applications (2 mL/100g bw) of 0.3%
(W/W) aqueous adapalene gel or lotion on 10% of the shaved body
surface on the mid-dorsal region. Blocd samples were collected 0.5
and 6 hours post-dose on days 2,14, and 28 of treatment and at™ °
several time points up to three days after the final application on
day 42. Two rabbits/sex were used in this study.

Results

No significant differences in plasma adapalene concentration were
observed at any time point of blood collection Letween the days of
treatment and between the two sexes. In addition, similar drug
concentrations (24-89 ng/0.1 nl) were observed for the two
formulations from days 14 to 42 of treatment. Plasma drug levels
decreased slowly after treatment and were still quantifiable at 3
days post-dose.

10. €D 271 Agueous Gel Suspension: 13-week (3 months) Percutaneous
Toxicity Study in the Rabbit. Pharmacokinetic Summary (89 CID
034/0385, 1988~90)

Facility:

Study Design/Procequres

Animals? Male and Female N2ZW Rabbits (2.6-3.7Kg); 2F+2M/group

Test substance: Aqueous gel suspension and lotion (0.03,
0.1,0.3% w/w).

Dose Level: 0.6,2, and 2.6 mg/100g body weight (2mL/100 gbwt.)

Frequency: Daily.
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Respective applications were made on 10-15% of the total body area
(15x15cm) between the pectoral and pelvic girdles. Blood samples
were collected predose and 6 hours post-dose on days 2, 16, 28, and
42 of treatment and at several time points up to seven days after
the last application on day 90.

Results No differences due to sex or formulation were observed in
pPlasma drug levels. The plasma drug concentration did not relate
to any time point of sample collection. 1In all groups, the plasma
drug level was lower on day 2 of treatment than any other day of
the treatment. Drug concentration declined slowly after the last
application with apparent half -lives ranging from 3-6 days.

1l. CD 271: Twentysix-week Dermal Studys in the Albino Rabbit.
Pharmacokinetic Summary (CDF-46/A; 1989~-90).

Facility:

ud es [ )

Animals: Male and female NZW rabbits (2.4-3.2Kg); S5F+5M/group -—
Test substance: Aqueous gel suspension (0.03, 0.1, 0.3% w/w) :

Dose level: Daily

Dermal applications of test gels were made to 10% of the shaved
body surface fcr 26 weeks followed by an 8 week recovery period.
Blood samples for determination of plasma drug concentration were
drawn after the final dose in week 26 and at the end of the
recovery period.

Results

The maximum plasma drug concentrations at three dose levels after
26 weeks of treatment ranged from 9.7 to 21.9 for males and 9.4 to
39.8 ng/100 uL for females. No drug was detected in the untreated
controls. Plasma drug concentrations from 1 to 6 ng/mL were
considered as trace levels.

ORAL STUDIES"

12. CD 271: Toxicity to Rats by Repeated Oral Administration for
26 Weeks with Interim Kill after 13 weeks. Pharmacokinetic
Sutmary (PB/JF/91~-130; 1g87-1989).

Facilities:

b -



14

Study Design

Animals: Male (Average wt. 190g) and female (Average wt.l46g).
Crl: CD (SD) BR rats; SF+5M/group.

Test Substance: 0,0.03,0.3, and 3.0 mg/mL CD 271 in 0.5% (W/V)

Na Carboxymethylcellulose (5 mL/Kg).
Route: Gavage
Frequency: Daily

Dose Levels: 0,0.15,1.5 and 15mg/kg/day

Results Plasma drug 1levels at different time points were as
follows:
Time | Concentration (ng/mL)
Male FEMALE
HRs -
HRS

WEEKS hrs)
WEEKS hrs)
WEEKS - hrs)

*Controls received drug dose by mistake.

No consistent sex differences in drug plasma levels were detected
and no drug accumulation was observed in the plasma at any dose
level.

13. CD 271: Toxicity Study by Dietary Administration to CD Rats
for 13 Weeks (PB/JF/91-128;1985~-1989).

Facility:

Study Desiqn/PrScedures

Animals: Male (173-239g) and female (130-190g) CD rats;

5/sex/group
Test substance: 0,5,10 and 20,mg/kg/day CD 271 in powdered
diet.

Sample Collection: Blood samples for determination of drug

concentrations were drawn at 10, 18,24 hours in weeks 1,6, and 13,
however, no blood samples were available from high-dose groups in
week 13 due to moribund sacrifices on humane grounds.
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Results Cmax (mg/mL) for each time point (10, 18,24 hr) at three
dose levels ranged from 31 to 48, from 33 to 52 and from
44 to 63 in males. The corresponding values in females
were 29-45, 312-58, and 51-96, respectively. It was
inferred that plasma drug levels at any 24 hour period
were dose~related, but the relationship was not strictly
linear.

14. CD 271: Toxicity Study Dietary Administration to CD Rats for
13 Weeks Followed by a Four Week Reversibility Period
(PB/JF/91-129; 1988~-1989).

Facility:
Study Design/Procedures

Animals: Male (159-2213g) and female (135-18449g) CD rats;
S/rats/sex/group.

Teat substance
0, 0.15 and 0.15 mg/Kg/day CD 271 in powdered diet. -—

Blood samples for determination of plasma drug concentration were
drawn at 10, 18, and 24 hours in weeks 1, 6, 13 and after 4 weeks
of recovery period.

Results Plasma drug levels did not significantly vary with the
sampling time but approximately doubled between weeks 1
and 13. Drug levels (range) at different time points
were as follows:

Time concentration Range (ng/mbL)
Male Female
LD HD LD HD
Week
Week

No drug was, detected in plasma samples after 4 weeks of recovery
period. «.Mean plasma concentrations were linear in dose related
fashion.

15 CD 271: Oral Dose Range Preliminary Toxicity Study in Dogs by

Repeated Oral Administration for 4 Weeks. Pharmacokinetic
Summary (PB/JF/91-139; 1987-1988).

Facility:
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Study Design: In this exploratory study, male (8.0-9.4kg) and
female (7.4~8.3Kg) beagle dogs (2/sex/dose group) received daily
doses of 10, 30, and 100 mg/Kg CD 271 in gelatine capsules for 4
weeks. Blood samples were drawn at one hour predose and 3 hours
post-dose on day 1,15 and 28. Additional samples were collected
from high-dose females at 0.5, 1,2,4,6 and 24 hours post-dose on
day 28. High dose males were sacrificed for humane reasons before
study termination.

Results: Peak drug plasma levels were observed at 3 hours post-
dose, however, no significant differences were observed between
different days of sampling. No differences in plasma drug levels
of males and females were observed.

ONCOGENICITY

16. CD 271: Combined Oncogenicity and Toxicity Study by Dietary
Administration to CD Rats for 104 Weeks: Chronic Toxicity
Phase (MD/92069; April 1989-0Oct 1990)

Facilities: Animal Work.
Aralytical Work:

A. Material And Methods

1. Test compound and Diets.

The test compound , CD 271, batch number P059304 was described as
a white powder containing $ of active ingredient. The
individual diets were prepared each week by homogenizing the test
compound with the basal rodent diet (Laboratory Animal Diet No. 2).
Samples to test homogeneity of CD 271 in the diets were drawn in
weeks 1,2,3,4,6,13 and at 13 weeks interval, thereafter. The
nominal concentration of test substance in each diet was determined
in weeks 1, 2, 3,4, 6,13, 16, 26, 33, 39, 46, 52, 59, 65 70, and
78. Dietary stability of CD 271 was not determined. However, in
separate experiments, shelf-life of CD 271 was tested and found to
be stable for long term use in the diet.

2. Test Animals: Five To six weeks old male and female CD rats
welghing 128 to 272g were used in this study.

-

B.  Study Design

1. Animal Assignment:Animals were assigned randonmly to the
following test groups:
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Q]'__Q.__!!_'_llJ!_ll.I'l!.‘_Ll!!I.l!_‘l_lttﬂ_l_ll_"‘I'Illi_!._!Q'll.l.I_ﬂ_.l_!L!_lith

lest Rose In Maipn Study Satellite Study
Group _  Diet(ppm) 78 weeks 52 weeks+

1. Control 0.00 20 20 1¢ 10

2. Low-Dose (LD} 0.15 20 20 10 10

3 MID-Dose (MD) 0©.50 20 20 10 10

4 High-Dose (HD) 1.50 20 20 10 10

* Control rats were majintained for 104 weeks as veterinary
controls.

2. Dose-Range Finding Studjes and Duration of Treatment

Initially, two 13 week (oral) dose-range finding 3tudies were
conducted. 1In the firat study, dosages of 5,10, or 20 mg/kg/day
were used. Some severe biochemical and morphological changes were
observed. It included skeletal abnormalities and excessive
osteoclastic and osteoblastic activities indicating active bone
remodeling, a familiar phenomenon in rats treated with retinoids.. .
Apparently, none of the dosage was considered suitable for long
term administration. '

In the second study, oral do ‘es of 0.15 or 0.5 mg/kg/day produced
changes in some hematological and biochemical parameters including
decreased packed cell volume, Hb concentration, erythrocyte counts
and increased plasma 1lavels of alkaline phosphatase and
triglycerides. Presumably, these changes are also well associated
with retinoids treatment. It was decided to use two tested doses
and a dose of 1.5 mg/kg/day (i.e, 10 times the lowest dose) for
long-term feeding study.

Drug treated rats in the satellite group used solely for
investigations on drug absorption and bleood chamistry, were fed for
52 weeks. However, control rats of this group were maintained for
104 weeks as veterinary control. Rats in the main study group were
treated for 78 weeks..

The dietary concentrations for adapalene were adjusted weekly for
the first 14 weeks of study and biweekly thereafter to maintain the
nominal dossg values.

Rats were examined daily for signs of toxicity, morbidity and
mortality. More detailed examinations including palpation were
conducted every week. Animals judged to be in
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were sacrificed. A blood sample was collected prior to each
sacrifice.

2. [Feod Congumption and Body Weights

Body weights were determined weekly during the first 14 weeks
of treatment and biweekly thereafter. Food consumption was
recorded weekly throughout the treatment period. Food
conversion efficiency was determined weekly for the first 14
weeks.

3. ophthalmoscopy

Indirect ophthalmoscopic examinations were performed on all
animals prior to study initiation, and on rats from groups 1
and 4 in weeks 10, 23, 37, 50 and 76.

4. Hematology And Blood chemistry

Fasting blood samples were drawn from all rats after treatment
for 10, 23, 37,50, and 76 weeks. Blood sawples obtained from
males of groups 3 and 4 vere clotted. Similarly, samples .
obtained after 76 weeks from females of group 2 were clotted.
Fasting blood samples were also obtained after 77 weeks from
females of groups 1 and 2. Blood samples were used to examine

10 major hematologic and 15 blood chemistry parameters.

S. Urxinalysis

Fasting (overnight) urine samples were collected from rats in
the main study groups after weeks 11, 24, 37, 50 and 76.
Samples were used to evaluate 11 parameters.

6. Absorption

On day 6 and weeks 6, 13,26,39 and 52, blood samples were
arawn from all animals of satellite phase. In week 78, blood
sanvles were also drawn from all survivors of main study.
Plasiha samples were analyzed for drug levels.

7. mw

All survivoers, animals killed jin extremig and found dead
during the study were subjected to complete necropsy

examination. Major organs (13) were weighed.

8. Histopathelogy

Thirtyeight tissues/organs from groups 1 and 4 of tha main
study were subjected to microscopic examinations. In groups
2 and 3, only adrenals, bone, kidneys, liver, splaen and
testes ware examined. In addition, tissues judged abnormal
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during necropsy examination were also examined.

REPORTED RESULTS

“linical sj | Mortali

No treatment related intergroup differences were observed.
The survival rate in week 79 ranged from 15% (HD-females) to
45% {(LD-males).

Food consumption and Body Weights

No treatment related intergroup differences were observed.
Food conversion efficiency was similar in all groups, and
dietary analyses showed that drug levels nearly matched the
nominal values.

Qphthalmoscopy

No drug related changes were observed.
Hematology and Blood Chemistry -

At the end of study, packed cell volumes, Hb concentrations
and RBC counts in HD males in the main study were
significantly (11-13% at p< 0.05 to 0.001) lower than the
control. In addition; the prothrombin times in HD males were
generally shorter than those of controls.

In general, plasma activity of alkaline phosphatase, levels of
glucose and triglycerides were significantly increased in
high-dose rats. The total plasma protein concentration in all
drug treated males were lower than contreols throughout the
study periocd. Electrophoretic profiles revealed that these
changes were due to low albumin concentrations. The
activities of alanine and aspartate amino trasferases were low
in all drug treated rats.

Urinalysig No treatment related effects were cbserved.

The plasma drug concentrations were
increased in a dose related fashion.

Grdss Pathology and Organ Weights Absolute and relative liver
(19%) .and adrenal weights (19, 119%) were increased in the
high~-dcse males. Reportedly, changes in adrenal weights were
associated with malignant pheochromocytoma. No other drug
related macroscopic changes were observed.

Compared to controls, an increased incidence of
benign and malignant pheochromocytoma of adrenals was cbserved
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in the male rats (table 1). Other lesions in the adrenals
such as focal nodular hyperplasia (males) and cortical
hemorrhagic degeneration (females) indicated that adrenal
glands were the primary target of toxicity.

Table 1 sSummary of Histopatholical Observations in Rats

Diversified, but statistically significant microscopic lesions in
other organs were sporadically distributed and therefore, were not
considered treatment related.

17. CD 271: Combined Oncogenicity and Toxicity Study by Dietary
Administration to CD Rats for 104 Weeks: Oncogenicity Phase
(MD/92070/1989-1991.

Facilities:
Drug Lot: P053%03

A. MATERIALS AND METHODS
LWM

The individual test diets (0,0.15,0.5, and 1.5mg/Kg) were
preparéed the same way as in study #16. Diet samples drawn from
the top, middle, and bottom of the mixing vessel in weeks 1,
2, 3, 4, 13 and at 13 veeks intervals thereafter wvere analyzed
for hemogeneity and drug levels. The drug concentrations in
the diets were adjusted weekly for the first 14 weeks of
treatment and biweekly thereafter.

2. Test Aninals

Five to six weeks old male and female CD rats weighing 124 to
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281g were used in this study.

B. Study Design

1. Animal Assignment
For oncogenicity phase of the study, animals were assigned
randomly into contrel, 0.15, 0.5 and 1.5 ppm/day groups. Each
group contained 60 rats/sex. In addition, 10 rats/sex/group
were maintained in the satellite phase of the study.

2. DRuration of Treatment
Rats in the oncogenicity phase were fed at least for 104
weeks. Control rats from the satellite group were also
maintained for 104 weeks.

C. Observations/Determinations
Except for a few minor changes, rest of the examinations and
determinations were similar to study #16. Fasting blood. .
samples for hematclogy and serum chemistry were collected.
after 101 weeks of treatment. For drug absorption part of the
study, blood samples were drawn from all survivors after 103
weeks of treatment. No urine samples were collected.

Reported Results

1. Clinical Observaticons and Mortality
No unusual signs of toxicity were observed. The mortality in
week 104 ranged from 73% (MD females) to 85% (MD males).

2. Food consumption and Body Wejghts
No intergroup differences were observed. Food conversion
efficiency was similar in all groups, and dietary analyses
indicated that drug levels were close to the nominal values.

3. ophthalmoscopy

No drug-related changes were observed.
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In males receiving (.5
mg/Kg/day CD 271, the values of packed cell volume (-12%), Hb
concentration (-12%) an RBC counts (-11%) were significantly
(p<0.05y lower than the contrels. In addition, a few randomly
distributed but statistically significant changes were not
considered drug related.

The activities of plasma alanine and aspartate
aminotransferase were decreased (15-57%, P< 0.05) in all drug
treated male groups; in females alanine aminotransferase (29-
52%, p< 0.001) activity was declined. Plasma glucose
concentration was significantly increased (16-21%; p<0.05) in
drug treated males, no changes were observed in females.
Plasma triglcyride concentrations were significantly high (67~
68%, p< 0.01) in mid~-and high-dose males. No dose related
trend was observed in any of the changes in hematological or
blood chemistry parameters.

Plasma Drug Level

The mean group plasma drug concentrations (males 1-9, 18,22

and females 10,19,26 ng/mL) after 103 weeks of treatment were
dose related.

CIosco w

Enlarged adrenal glands were observed in all the drug treated
groups of both sexes. Absolute adrenal weights in males (36,23
and 36) and females (197 113 and 14%) were significantly
increased. The corresponding relative weights were 15, 21,31%
and 240, 105, and 8%, respectively. The absolute (-44%) and
relative (-35%) weights for ovaries were decreased in the low
dose females, however, weights were increased in mid (132 and
144%) and high dose females (126, and 108%).

Histopathology A number of drug related histopathological
chaiiges were observed in rats found dead during the

L
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Table 1. Summary of Neoplastic Lesions in Rats Found Dead, Killed _In extremig,
or Sacrificed After 104 Weeks of Treatment.
MALES FEMALES
ORGANS/LESIONS CONT. LD MD HD CONT. LD MD HD
Adrenal medulla L + R 80 [} &0 40 60 o0 ¢ o>
Malignant pheoshromocylomna 5 3 0 3 H | 2 3
Beuiga pheochromecytoma 7 9 10 18 6 3 6 3
Liver «@ &0 « &0 60 &0 60 .
Hepaocellular sarcinona 1 ) H 3 0 1 0 H
Pancreas &0 5 &0 bk 39 0 &0 o
Uslet cell carcinoma 1 4 4 4 Q 1 1 0
Islet cell adenoma 2 4 2 $ | i | 2
Exocrine cell adenoms 0 ) \ ) ) ) ) ')
Biiary &« - « -] 38 bi 0 %
Carcipomna 0 (V] 1 | 0 1 Q 0
Graoular cell wmor ¢ l 0 Y 0 0 0 0
Adenoma 30 28 4 28 40 ! a5 45
roidy (L + R 56 (1) 59 51 ) » 80 60
Follicular cell carcinoma 0 2 2 0 0 0 | 1
Follicular cell adenoma 2 1 1] | 0 1 (1} 4
Parafollicular Cell carcnoma l 2 2 k] 1 0 k) 0
Parafollicular cell sdenoms 5 H L1 0 2 4 5 4
A poctic tumoe §0 50 ® [ 60 60 20 %0
Mooocytc leukemis 1 2 2 4 0o 2 1 0
Malignant lymphoma 1 1 1 Q0 0 0 1 0
d—
Histocyue sarcoma 0 0 v} 2 Q 1] 1 Q
Skip k] 22 20 k] i 3 a1 al
- .
Sarcoma . 4 4 k] 3 1 1 2 )
Papilloma - k) 3 2 3 1 0 1 0
Keratoscanthoma 2 4 3 6 0 0 0 0
3 ? 2 4 1] 0 0 ]
Fibroma
4 b 0 4 1 1 4 k)
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a. Number of organs exatuned arc undeslined.

study, sacrificed in extremis, or after 104 weeks of treatment
(tables 1 and 2). The high-dose males exhibited a significant (p<
0.05) incidence of benign pheochromocytoma of the adrenals. The
combined numbers of benign and malignant pheochromocytomas and
pancreatic islet cell tumors in drug-treated males indicated a
higher incidence. A high incidence of carcinomas and adenomas of
thyroids was observed in drug treated females (Table 1).

significant drug related non-neoplastic changes included adrenal
medullary hyperplasia in both sexes, and centriacinar hepatocytic
fatty vacuolation and extramedullary

Table 2 Summary of Non-neoplastic Lesions in Rats Found Dead,
Killed in extremis or Sacrificed after 104 Weeks of Treatment.

QRGAN/LIAISONS MALES EEMALES
Adrenal conex (L+R) 60 Y] -] 0 &0 (-] 80 o0
Corucal fally vacuolalion 17 11 10 10 2 2 ] 3
Corucal hemorrhagic
degenenation 3 ] ? 5 ¥ 46 42 41
Focal contical hyperaophy 3 3 3 o ) 0 0 0 l
Focal contical hyperplasia
2 2 2 2 0 2 t 2 ‘
Adrenal medulty (L +R) a0 &0 0 ., [\ 40 0 60
Focal medully y ? 12 9 13 4 3 5 11
hyperpiasia
Brain ®© 50 % -] ® 2 ® 0
Depression duc w calarged 6 ] 12 7 12 2 3] 17
prtuitary
l 0 ] 1 1 0 3 0
Hemorrhage
Liver -8 - % & 80 - 0 &0
Centriacinar hepstocytic ? 8 n 3 30 M » 44
fagy vacuolauon .
1 : . 12 ) 3 2 . }
Periacmal patocytc '
fagy vacunlauol '
3 5 k] 4 5 4 10 7 ‘
Foxi of leucocytes witltin
Cnusods
Hempmesia (
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Stomach
Glandular region

Fibrous of lamina propria

-+

Keratinized region
Ulcer (3)

Hyperkeratous and
acanthosia

Chronic inflammauoa

Temes (L +R)
Degenerstion of tubular

gemunal epithelium

Tubular mineralization

Anerius with hyaline
degeuncrabon

Thvroids (1 +R)
Focal parsfollicular cell

Muluceniric parafolliculas
ceil hyperplasia

Urinary biadder

Transitional cell
hyperplasia

Uterys

Foual hyperplasia of
endometrial stroxna

Vascuiar mimeralization

of organs nned AfC upk

hemopoiesis in females. When compared to controls, a high
incidence of periacinar hepatocytic fatty vacuolation was observed
in male rats. High incidence of chronic inflammation (stomach),
tubular mineralization (testes), and transitional cell hyperplasia
(urinary bladder) were observed in males. High dose females
indicated a higher incidence of uterine dilation.

18. CD 2717 Aqueous Gel Suspension: Oncogenicity Study by Topical
Application to CD-1 Mice for their Life Span (MD/92071; 1989~
1991) -

Facilities:

A. MATERIALS AND METHODS

1. Animals: Five to six weeks old CD-1 male and female (lv-



34g) mice.

2. Test substangce Lot numbers and concentrations tested:

1. 0.0% CD 271 524. 635/2P/F2

2. 0.03% CD 271 524.687/F1

3. C.1%CD 271 S524. 635/2/F3

4. 0.3% CD 271 524, 697/1/F2

B. STUDY DESIGN

1. Anima) Assignment and Drug treatment
Fifty mice of each sex per dose group received topical
applications of CD 271 aqueous gel suspension on the clipped
dorsum at concentrations of 0.03, 0.1 or 0.3% (W/W) at a dose
volume of 2 mL/Kg corresponding to dosages of 0.6, 2.0, or 6.0
mg/Kg/application. First control group received the vehicle
gel alone at-the same fregquency as the drug treated group.
The second (negative) control group was simply clipped and._ .
received no gel applications,

2. Duratjon of Treatment
For the first 19 weeks of the study, test substance/vehicle
were applied seven times a week. However, because of severity
of dermal lesions at the application sites, the frequency of
gel application was reduced to 5 times/week. For the same
reason, frequency of application was further reduced to 3
times/week from week 63 onwards. High dose males and females
received treatment for 98 and 101 weeks, respectively. Other
groups were treated for 104 weeks.
Additional satellite groups containing 20 mice/sex/group were
treated for 52 weeks and thon sacrificed. These animals were
used solely for blood chemistry ar3 to investigate absorption.

C. QRSERVATIONS/DETERMINATIONS

1. Dermal Recactjons and Clinical Signs

26

Mice were examined daily for signs of toxicity, morbidity, and
mortality. More detailed examinations including palpation
were conducted weekly. Application sites were examined for
dermal lesions (irritancy) 24 hours after the first
application each week. Erythema was graded on a 5-point scale
from absent to severe. Exfoliation, fissuring and scabbing
were recorded as present/absent. Animal was recorded as being
overactive if it was hard to remove the mouse from the cage.

Mice judged to be in extremis were kiiled.
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2'
Body weights were determined weekly during the first 14 weeks
of treatment and biweekly thereafter. Food consumption was
recorded weekly throughout the treatment period.

3.

Blood Samples drawn from 10 mice/sex/group during week 95 were
used to determine packed cell velume (PCV), Hb concentration,
erythrocyte, total and differential leucocyte and platelet
counts. Samples for determination of plasma alkaline
phosphatase were collected from 4 mice/sex of the satellite
groups after 4, 11, 24, 37 and 50 weeks, and from 5 mice/sex
of oncogenicity groups 2~5 in week 91 of treatment.

4 Plasma Drug Levels

Blood Samples for determination of plasma drug levels were
collected from 4 mice/sex of the satellite groups in weeks
6,13,26,39 and 52, and from S5 mice/sex of groups 2-5 of
oncogenicity phase.

S. Gross Pathology and Organ Wejghts - .

All mice in oncogenicity phase were subjected to detailed
necropsy examination, and 8 major organs were removed and
weighed.

6. Histopathology

Nineteen organs/tissues obtained from all mice of groups 2 and
5 and all mice found dead or sacrificed moribund in groups 3
and 4 were subjected to histopathologic examination.

REPORTED RISULTS

1.

Drug and dose-related signs of skin irritancy were observed in
all mice administered CD 271 agueous gel. The intensity of
lesions particularly in the early and later parts of the
study, was more severe in females. Erythema was first
observed in week 3 in 63% of drug treated mice. The number of
mice with erythema increased with an increase in the treatment
period_ and by week 18 all drug treated mice were affected.
Minimal signs of irritanty were occasionally observed in
controls.

After reduced frequency of application in week 20, the
severity of erythema in all drug treated mice declined until
week 49 for males and week 37 for females. Subsegusntly, the
severity of lesions began to increase in all groups. An
incidence of moderate to severe erythema was observed in high
dose mice during weeks 58 to 62.
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Following a further reduction in frequency of applications
during week €3, the severity of lesions again declined in all
drug treated mice. In the low dose males, the number of mice
affected with erythema was also reduced. Lesions were graded
from very slight to well~-defined.

A majority of animals receiving CD 271 exhibited exfoliation
throughout the treatment period. Fissuring was seen
occasionally. Scabbing was observed in mid-and high-dose mice
from week 12 onwards. Similarly, skin thickening was observed
throughout the study period in drug treated mice.

Overactivity broadly correlated with irritancy was rarely
observed after the second reduction in frequency of
application.

Skin abrasions including ulcerative lesions around the margins
of application sites were first observed in week 11 in CD 271
mice. However, despite the reductions 1in frequency of
application, abrasions continued to develop. The incidence of
abrasions was also dose dependent.

Palpable Svellings

The palpable swellings exhibited a dose-dependent increase in
number with a decrease mean onset time of appearance. The
multiplicity (i.e, number of mice bearing the swellings) of
such masses was significantly (p<0.05 to p <0.01) high in mid-
and high-dose animals. These subcutaneous swellings were
frequently found in the groin region, particularly during the
first-half of the study. 1In many cases a partial regression
was observed, a proportion appeared as enlarged lymph nodes at
necropsy and malignant lymphomas, sinus histiocytosis or
parafollicular hyperplasia at histopathological examination.

Mortality

Because of 3everity of abrasions and ulcerations particularly
in high-dose males, a good number of affected mice were
sacrificed~on humane grounds (Table 1)



The survival rates at the end of the study period were as follows:
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Body Weights and Food Consumption

No statistically significant intergroup differences were
observed. The efficiency of food utilization (i.e, food
convresion ratios) in drug treated rice was similar to vehicle
control during the first 14 weeks of the study. =

Hematology and Blood Chemistry

Hematological parameters exhibiting significant (p< 0.05 to
0.01) differences included decreased (14-18%) platelet counts
in mid-and high~dose males and increased (41.%) lymphocytes in
high dose males. No intergroup differences in blood chemistry
were observed.

Blasra Drug Levels

At week 28, the mean plasma drug concentrations in low-and
mid-dose males were 36.0 and 117.8 mg/mL, respectively. No
samples in high-dose males were available for analysis. No
detectable plasma levels were found in low-dose females.
(detection limit 2mg/mL). Samples from mid-and high dose mice
contained_ 86.2 and 180.4 wg/mL CD 271, respectively.
Reportedly, mean plasma levels exhibited no clear trend with
time during the study despite having altered the frequency of
dosing.

Gross Pathology and Organ Weights

Drug related macroscopic lesions were mainly restricted to the
skin (Table 1) The intensity of lesions was more severe in the
high dose group of both sexes.




30

TABLE 1 SUMMARY OF DERMAL LESIONS IN MICE FQUND
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Histopatholeqy

In histopathological examinations of two male control groups,
enly vehicle control group was examined. Also in females,
only a limited number of tissue/organs in the negative control
group were subjected to histopathological examination. This
made it impossible to elucidate the tumor promotional effect
(if any) of vehicle. In fact, in many instances, the lesions
in the vehicle control groups were similar to or higher than
the drug treated groups. Although no dose related trend was
observed, the number of males bearing tumors was much higher
in the drug treated groups (Table 2). Thus, when compared with
the vehicle control group, the incidence of neoplasms was 250,
125, and 50% higher in the low-, mid-and high-dose males. The
incidence was much lower in females. Whereas the incidence of
pulmonary tumors was similar in the male groups, in females
incidence was much high (53%) in the vehicle control group.
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Once again, non-neoplastic dermal lesions were more prevalent
in males, and the incidence in the vehicle control group was
minimal, indicating that lesions were drug related (Table 3).
The number and intensity of majority of lesions was dose
related. The incidence of acanthosis in drug treated mice was
almost hundred percent. This incidence was also very high
(22-24%) in the untreated skin indicating application of drug
through pavws etc. The lesions of adrenal cortex (focal,
hyperplasia and hypertrophy) were much more prevalent in the
males. Chronic inflammation of the liver was very high (34~
44%) in control and drug treated groups, and was only 6% in
the negative control group in females,

TABLE 2 Summary of Neoplastic Lesions in Mice found dead, Killed jn
extremis, and Sacrificed at Study Termination.
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ORGAN/LESIONS * ? 3 4 s 1 2 ) 4 3 ;
Adreng)l Contex (L +R) 0 50 49 b)) 4 4 80 4 30 0 1
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dren edyl + 0 0 0 0 0 [ g 0 1 1 0 1
Beagn
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Lover 0 3 '] Y b by b . ® ot
Hepauxellular carcinoma 0 2 9 4 3 0 0 1 0 0 !
Hemangosarcoma 0 2 ) 2 2 | ] 2 1 | {
Hepatocellular sdenoms 0 0 0 ? 1 0 H 2 0 0 :
Hemangioma 0 o 2 | 0 | 0 0 | 0
Luoms 9 8 | a ] » % u 5 ® ¥ )
Pulmonary carcinoma 0 ' 5 7 4 4 5 2 3 0
Pulmonary adencma ] o ) b} ) 2 s 7 4 0 ? 1
Remopoietss Tumon o 50 L] 50 50 0 50 0 50 L))
Hemangiossscoma 0 7 ) 10 L] 9 L} 11 9 10 i
|
dplesn o ¢ 4 50 L 50 50 % 50 50 5 |
Hemagiourcoms 0 0 | 1 1 0 0 ' | ? L
i — —
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i
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Table 3. Summary of Non-neoplastic Lesions in Mice Found Dead,
Sacrificed Moribund and Killed at Stud 'rermnaion.
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The draft for labeling must be corrected to include the actual
doses administered, not the nominal values described in the
protocol. In addition, the text should reflect the actual
preclinical findings. Because of severe drug and dose-related
dermal reactions, the topical oncogenicity study in mice was
compromised. The frequency of application was reduced from seven
(18% of the study time) to five (42%) to three (40%) times per
week. Thus, the doses administered during the last part of the
study were approximately 1/3 of the nominal values.

The modified draft should read as fcollows: Lifetime studies with
adapalene have been completed in mice at topical doses of 0.4, 3
and 10 mg/m’/day (a topical dose in humans is 3.0 mg/m?}/day) and in
rats at oral doses of 0.9, 3 and 9 mg/m?/day. Oncogenicity studies
revealed that drug was tumorigenic in Dboth species. No
photocarcinogenicity studies were conducted. However, animal
studies have an increased tumorigenic risk with the use of related
drugs (e.g., tretinoin) when exposed to UV light in the laboratory

or in the sunlight. 1In a series of in vivo and jin vitro studies,
adapalene did not exhibit mutagenic or genotoxic activities.
Pregnancy:

Teratogenic Effects. Pregnancy Category C. Adapalene administered
orally up to 100 and 240 times (mg/r?!/day) of the human dose has
been shown to be teratogenic in rats and rabbits, Dermal
teratology studies conducted in rats and rabbits at 4-8 times
(mg/m?/day) the human dose exhibited no phototoxicity in rabbits,
and only minimal increase in supernumerary ribs in rats. There are
no adeguate and well controlled studies in pregnant women.
Adapalene should be used during pregnancy only if the potential
benefit justifies the potential risk to the fetus.
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BicJdispo3ition and long-term studies clearly indicated that adrenal
glands were the primary target of adapalene toxicity in both sexes
of animals, In an intravenous tissue distribution rat study,
except for ovaries, the highest amount of radiocactivity was found
in the adrenals. Though the amount of radiocactivity found in the
tissues and carcass accounted for only 3.4% of the administered
dos2, the tissue radioactivity decreased at a very slow rate, and
56 days after dosing, adrenals and ovaries still retained
significant amounts of radiocactivity. In rabbit subchronic and
chronic dermal studies, essentially non-linear plasma drug levels
remained fairly stable throughout the treatment period, and
elimination into bile was limited and slow.

Irrespective of the fact that adrenals were the primary target for
binding (biodisposition studies) and tumorigenesis no attempt was
made to asses the function of the glands by determining the blood
cortisol and levels of cortisocl and its metabolites in the urine.

Two oral (rats) and one dermal (mice) oncogenicity studies were
conducted. In the first oral study, 15 and 25% incidence of
malignant and benign pheochromocytoma of adrenal medulla were
observed in the high dose males. The conmbined incidence for
pheochromoecytoma (benign + malignant} in the same group was 30% of“ -
the contrel.

In the second oral oncogenity study, the combined incidence of
pheochromocytoma in male groups was as follows:

control, 15%

low-dose, 29%

mid-dose, 17%

high-dose, 35%

In addition, the incidence of isl:¢ . =*': ~arcinoma of pancreas was
2% in the control group and 7% i1 .ru: oi the drug treated male
groups. The combined incidence of p»  reatic tumors (islet cell
adenoma and carcinoma) was 5% in cont.:-ol, 16% in low-dose, 10% in
mid-dose and 15% in high-dcse groups, respectively.

The dermal oncogenicity study was badly compromised. In this
stucy, mice at all dose levels were extremely intolerant of
adapalene. In a futile attempt to rescue the study, the frequency
of drug application was arbitrarily reduced from 7 to 5 to 3 times
per week. The nominal dose levels mentioned in the protocol were
applied only for the first 19 weeks or for 18% of the total
treatment period. Thereafter, the reduced levels were administered
for 42 and.40% of the treatnent period, respectively. During the
last phase (40% of the treatment period), mice received only about
1/3 of the nominal dose levels. Irrespective of such drastic
changes in the protocol, the intensity and severity of derwmal
abrasions and ulcerations particularly in the high dose males led
to an in extremis sacrifice of a substantial number of mice.

Drug and dose dependent dermal lesions (acanthosis, hyperkeratosis,
scabs, ulce ' involved 50 to 905 mice of both sexes.

Histopathol...;ic exarinations for neoplastic and non-neoplastic
lesions in males id not include any tissues/organs from the
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the female negative control group. Such data make it impossible to
assess the promotional effect(s) of vehicle on tumorigenesis. It
must be mentioned that in many cases frequency of dermal lesions in
the vehicle group was similar to drug treated groups.

In rat orcogenicity studies, neoplastic and nonneoplastic lesions
were observed at the lowest dose tested, hardly leaving any margin
of safety. In the dermal study, a statistically significant
(P<2.0174) incidence of hepatocellular carcinoma was observed in
low-dose males. At this dose level, margin of safety is 0.15 times
of the clinical dose.

Also in the female spleen, a significant pogitjve linear trend in
combined incidence of hemangiosarcoma and hemangioma was observed.
There is no other long term dermal study available to judge if only
mouse skin is hypersensitive to adapalene, and therefore much more
drug was transfered to the systemic circulation. 1In the current
study it seems each drug level acted as a non-toleratled dose.

In absence of any data on chronic use in humans, these observations
are alarming.

Tumor data of all oncogenicity studies require an extensive
statistical analysis to reach to a definite conclusion. However,
the study authors have frankly admitted that adapalene was
carcinogenic/tumorigenic in both oral studies. This reviewer
strongly feels that drug was also tumorigenic in the dermal study.
Based on the tumor data of two oral studies, the study authors have
reached to the following conclusions. - -

1. "These neoplastic changes are considered to have no relevance
to the topical use of €D 271 in humans in <clinical
conditions". and

2. “In conclusion, the observation of an increased incidence of
pheochromocytomas, initially observed in male rats after and
interim 78 week sacrifice and subsequently confirmed after the
terminal 104-week sacrifice is not an unexpected finding.
poth isotretinoin and retinol acetate have shown similar
changes. Pheochromocytoma is an idiosyncratic occurrence in
male rats that has been observed in chronic toxicity studies
with a number a different types of drugs. It was not seen in
the mouse oncogenicity study, and it is not relevant to ran
where the occurrence is rare."

In reaching to such conclusions, the study authors have completely
ignored the incidence of tumors other than pheochromocytomas.
Reportcedly, adapalene was nonmutagenic and nongenotoxic in animal
stidies. But it probably was oncogenic in two rodent species. Why
then epig@2netic mechanism (peroxisome proliferation) was not
evaluated? It must be mentioned that a significant incidence of
hepatocelluylar carcinoma was observed in the topical oncogenicity
study.
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RECOMMENDATIONS

1) Tumor data were evaluated by Dr. Daphne Lin, Mathematical
Statistician. A summary of her findings is quoted below. Her
review is enclosed.

"Tn the 78-week rat chronic toxicity phase, results of %fumor data
analyses showed that there was a significant positjve linear trend
in adreral benign and malignant pheochromocytomas (p = 0.0003) in
male rats. Noted that there are only 20 animals per sex/group in
this study. The results of tumor data analyses of 104-week rat
oncogenicity study showed that there were significant posjtive
linear trends in thyroids follicular cell adenoma and carcinoma
combined (p = 0.0049) in female rats and in adrenal benign and
malignant pheochromocytomas (p = 0.0051) in male rats. There were
marginally significant pogitive 1linear trends in H'poietic
histiocytic sarcoma (p = 0.0696) and in H'poietic monocytic
leukaemia (p = 0.0696) in male rats. Similar results were found
when the tumor data of both rat studies were combined.

Ir the mouse study, results of the tumor data analyses showed that
there was a significant positive linear trend in the spleen
hemangiosarcoma and hemangioma (p = 0.0372) in female mice when
vehicle control, 1low, medium, and high dose groups were
considered." ‘

W

As it stands, from preclinical view peoint this drug can not be
aporcved. However, if Review Dermatologist feels comfortable with
the available c¢linical data and his own experience then the
approval of this drug for human use should rest with him.

2.) In case this drug is approved, the sponsor should be advised to
correct the preclinical portion of the labeling. It must include
actual data and facts mentioned under labeling in this review.

R
Kumar D. Mainigi, Ph.D. DA
Toxicologist

CC: Orig. NDA 20-338
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NDA 20-338 SUBMISSION DATE: March 19, 1993

DIFFERIN™
Adapalene Topical Solution
OWEN/Galderma Laboratories, Inc.

Post Office Box 6600

Fort Worth, Texas 76115 REVIEWER: Angelica Dorantes, Ph.D.
TYPE OF SUBMISSION: New Molecular Entity Code 1S
L SYNOPSIS:

The sponsor has submitted NDA 20-338 which was filed on March 9, 1993 for Differin™
(Adapalene Topical Solution). The proposed drug product contains adapalene 0.1% w/v
(1 mg/ml} in an alcoholic solution and is indicated for topical application in the treatment of
acne vulgaris. Differin™ solution should be applied to the aifected areas of the face,
chest, and back once a day before retiring and after washing. A thin film of the solution

should be applied, avoiding eyes, lips, and mucous membranes.

Nine studies were conducted to evaluate the in vitro, biopharmaceutic, and pharmacckinetic
characternistics of adapalene. These studies include; three in vitro (PK 91007, PK 91005, and
TILL/0402), two biopharmaceutic (CIR 89001 and PC 86020), and four clinical trials (vc 86012.
PC 86013, PC 86030, and CR 88043). Specifically, studies PK 91007, PK 91005, and
TILL/90402 were conducted to assess the interspecies hepatic metabolism, liberation-
cutaneous penetration, and blood/plasma protein binding. Studies CIR 89001 and PC
86020 were performed to investigate the pharmacokinetics, metabolic profile, and liberation
of adapalene after single topical application of this drug. Studies PC 86012, PC 86013,
PC 86030, and CR 88043 represent feur controlled clinical studies where the plasma levels
of adapalene were monitored dunng the clinical trials to assess the systemic absorption of

this drug after multiple topical applications.




The results from the biopharmaceutic and clinical studies indicate that no quantifiable levels
of parent drug were found in the plasma of human patients following single or chronic
application of 0.1% adapalene solution (detection limit of 1 ng/ml). However, after cutaneous
application of 0.1% 14C-adapalene solution some traces of radioactivity (0.02-0.06%) were
found in the faeces of the human patients, showing that a fraction of adapalene can be

absorbed after topical administration to the skin.

Overall, the results from these studies indicate that the systemic absorption of adapalene

after topical administration is very low.

IL. RECOMMENDATION:

The Division of Biopharmaceutics has reviewed NDA 20-338 which was filed on March
19, 1993 for Differin™ Solution. Based on the information submitted under in vitro (PK
91007, PK 51005, and TILL/90402), biopharmaceutic (PC 86020 and CIR 89001), and clinical studies
(PC 86012, PC 86013, PC 86030, and CR 88043), the Division of Biopharmaceutics considers that
the sponsor has provided sufficient in vitro/in vivo data to support the product's approval,

and this submission is acceptable.

Regarding the proposed package insert, it is also acceptable, provided the addition of new
information and the changes that are proposed are incorporated into the Pharmacokinetics
part of the Clinjcal Pharmacology section of the labeling. The sponsor should re-submit

the package insert for review when all changes have been incorporated,

Please convey the Recommendation as appropriate, and Package Insert Comments (pages 13

and 14) !0 the sponsor.

NOTE: auachments I to VI are being retained in the Division of Biopharmaceutics and may be obtained under request.
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IIIL. ORGANIZATION OF REVIEW

For reasons of clarity, this review will be organized as follows; First background
information will be given, followed by drug formulation information.  Then, an overall
summary for the in vitro, pharmacokinetic, and clinical studies will be presented and the

individual studies wiil be examined, and finally the package insert will be addressed.

IV. BACKGROUND
Adapalene is a chemically stable, retinoid-like compound. Adapalene is a potent modulator

of cellular differentiation, keratinization, and inflammatory processes all of which represent
impo:tant features in the pathology of acne vulgaris.  Although the exact mode of action of
adapalene 1s unknown, current evidence suggests that topical adapalene normalizes the

differentiation of follicular epithelial cells resulting in decreased microcomedone formation.




Adapalene structural formula is as follows;

ADAPALENE

MF: C28 Hag O3 MW: 412.52

Y. DRUG FORMULATION

The proposed drug product contains adapalene 0.1% w/w (Img/g) in an alcoholic solution
dosage form for use topically in the treatment of acne vulgaris. The following is the
quantitative composition of the proposed commercial formulation of adapalene solution:

Formulation I.D. No.: 50194
ingredient per gram Rexrcent (w/w%)
Adapalene 1 mg %
Polyethylene Glycol 400, NF g 3
SD Alcohel 40-B, anhydrous#* gram %

(Specific Gravity of finished dosage form =

*SD Alcohol 40-B, anhydrous, is a specially
denatured alcohol supplied by the
The formula for
SD Alcohol 40-B, anhydrous, contains the
following ingredients:

Alcohol - gallons
Tert-Butyl Alcohol - gallon



Table | presents a drug formulation development sumiuary for biopharmaceutic studies PC
86020, CIR/89001, and PK 91005. Attachment I includes the quantitative compositions, lot
numbers, and report locations for all the lots of the investigational formulations of adapalene
solution that were used in pharmacokinetic studies, clinical pharmacology studies, and clinical
trials.

TABLE 1

DRUG FORMULATION DEVELOPMENT SUMMARY TABLE

Lot Number Dosage Form
Study Number (Code Number) and Strength Batch Size
PC 86020 524416/F5 (83) 0.1% adapalene solution kg
(DC/IFi91/141)
524635/2/F1 (G2) 0.1% adapalene aqueous kg
gel
524645/F1 (G4) 0.1% adapalene alcoholic kg
gel
CIR/271/89001 C-271/008A/F1 (S3) | 0.1% adapalene solution g
(DC/IF191-142) (radioactive)
PK 91005 “C-524416/R10 0.1% adapalene solution g
(DCa/JF/92-020) (radicactive)
(in vitro)
4C-524635/R12 0.1% adapalene aqueous [
gel (radioactive)
14C.524827/R11 0.1% adapalene cream '8
(radioactive)

VL. IN VIVO ANALYTICAL METHODS

A summary of the analytical methods used in the quantitation of adapalene in studies PC
86012, PC 86013, PC 86030, CR 88043, PC 86020, and CIR/89001 is presented in Table 3
(page 9). The validation information for the high performance liquid chromatography

(HPLC) method(s) using fluorescence detection is presented in Attachment 1.



VIL. SUMMARY OF [N VITRO, BIOPHARMACEUTIC AND CLINICAL STUDIES

Table 2 list the in vitro, biopharmaceutic, and clinical studies included in the pharmacokinetic
section of this NDA. These studies are summarized in Tables 4 t0 6 (pages 10 w© 12).
Specifically, studies PK 91007, PK 91005, and TILL/90402 represent three in vitro studies
conducted to assess the interspecies hepatic metabolism, liberation/cutaneous penetration, and
blood/plasma protein binding.  Studies CIR/89001 and PC 86020 represent two
biopharmaceutic studies conducted to investigate the pharmacokinetics, metabolic profile, and
liberation of adapalenc after single topical application. Swdies PC 86012, PC 86013, PC
86030, and CR 88043 represent four controlled clinical studies were the plasma levels of
adapalene were monitored during the trials.

TABLE 2

Study Class Place | Study Number Type of Study
—————————————————————————————————————————————— qrﬂ-—-———-———-———-——-——————-—-——-——-
In Vitro France X 91007 Interspecies hepatic metabolism
In Vitro France K 91005 liberation/cutaneous penetration
In Vitro France TILL/S0402 Blood and plasma protein binding
Biopharm France CIR/8900! PK & metabolism/single dose
Biopbarm France PC 86020 Liberation/single dose
Clinical Sweden PC 86012 Tolerance/Efficacy
{Adapalene sol 0.1% vs. vehicle)
Clinical Sweden PC 86013 Safety/Efficacy
(Adapalene sol 0.1% vs. vehicle)
Clinical Poland PC 86030 Safety/Efficacy
(Adapalene sol 0.1% vs. vehicle)
Clinical Europe/multicenter CR 88043 Safety/Etficacy
(England. Gerraany. (Adapalene sol 0.1% vs. treuncoin
France, laly, & Belgum) gel 0.025%)
IN-VITRO STUDIES
I{n Vigro Hepatocyte Metabolism Swdy No. PK 91007 (CF/IF2-080) ; In vitro metabolism

studies were performed by incubating 3H-adapalene with cultured hepatocytes of different
species including man.  The metabolism of adapalene by human hepatocytes was relatively
rapid with almost no intact adapalene remaining in the medium after 24 hours under the chosen



conditions of culture. The major metabolite fractions found in the medium of the human
hepatocyte culture corresponded to fractions MO/M1, M2, M6 and M7 of in vivo animal studies
on the basis of retention times under specific chromatographic conditions.  Although
quantitative and qualitative differences in metabolite profiles were observed between the
hepatocytes from the various species, metabolite profiles from human hepatocytes produced no
previously unknown metabolite fractions and bore similarities to those of rat and dog (see
Attachment III),

In Yitre Blood and Plasma Protein Binding Swdy No. TILL/90402 (DC/IF/91-143); In

vitro studies revealed that more than 99% of adapalene was bound in human whole blood.
About 26% was bound to erythrocytes with lipoprotein and human serum albumin accounting
for the majority of plasma binding (see Atachment 01).

Liberation/Penetration Swudy No. PK 91005 (DCa/JFr92-020); A study was performed on
human dermatomized skin, using a receptor fluid containing a surfactant and with an hourly
flow rate/cell volume ratio equal to 1 during 15 hours. The two cm? skin surface was covered
with 20 pl of formulation.  Six different donors were used to compare the three formulations
with twelve cells per formulation.  After a 15 hr penetration, negligible radioactivity was
detected in the receptor fluid. However, the quantity of radioactivity penetrated in the skin
(dermis + epidermis) was significantly (p>0.05) higher with the gel formulation (6.7 £ 4.9%)
than with the cream (1.8 £ 0.9%). See details of this study in Attachment IIL

Application swdy No. CIR/271/89001 (DC/IFMI-142) ; A study was performed in four male
volunteers following a single topical non-occlusive but protected application of 0.5 ml of a
solution containing 0.1% 14C-adapalene to an area of 250 cm? on the upper back. Due to the
extremely low quantities of radioactivity recovered, the original objectives of this study were
restricted to simply measuring radioactivity in the biological sample collected.
Pharmacokinetic parameters and metabolic profile data could not be generated.

An average 94% of the amount of the radioactivity applied was found in the excess removed
trom the surface 24 hours after application. Some traces of radioactivity were found in the
faeces of each subject mainly between the third and the sixth day following the administration.



The amount measured accounted for about 0.02-0.06% of the administered dose.  Some
traces of radioactivity were also found in the plasma samples of two subjects but no significant
radioactivity was found in the urine samples. The results show that under the conditions
employed, absorption was 0.97-10.63% based on the proportion of the dose recovered from
the skin surface or 0.02-0.06% based on faecal recovery. The discrepancy between these two
methods of estimating the quantity absorbed might be attributable to an underestimation of the
amounts non-absorbed due to technical problems of recovering all surface excess, although the
possibility also exists of retention in the body during the period of observation and
underestimation of the excretion (sce Atachment IV).

Liberation of Adapalene in the Stratum Corneum In Vivo Swudy No. PC 86020

(DCIFRI-141) ; A study was performed in order to compare the liberation of adapalene following
application of an aqueous gel, alcoholic gel, or alcoholic lotion formulations containing 0.1%
adapalene to healthy human volunteers. The three formulations were applied at a dose of 50
lto 7.5 cm? on the backs of twelve vclunteers for periods of 1 and 24 hr.  After removal of
the excess, the drug was extracted from ten successive stripping of the stratum corneum and
assayed by HPLC.  After an application period of one hour, the quantity of adapalene found
in the stripping was highest for the aqueous gel suspension and the alcoholic gel suspension
(14% of the dose applicd for both formulations).  For the alcoholic lotion, the quantity found was
approximately three times lower (4% of the dose applied).

After application penods of 24 hr, the quantities found in the strippings were lower for all three
preparations, despite the presence of excess until just prior to the stripping procedure, namely
12%, 8%, and 0.4% of the dose applied for the aqueous gel, the alcoholic gel and the alcoholic
lotion, respectively (see Auachment IV).

CLINICAL CONTROLLED STUDIES
Adapalene Detection in Plasma Samples During Clinical Trials swdies PC 86012,

PC 86013, PC 86030, and CR 88043, Four controlled clinical wrials were performed with
adapalene solution 0.1% to evaluate in addition of safety and efficacy, the systemic absorption
of adapalene after multiple topical application of Difterin™ solution 0.1%. The results from
these studies indicate that adapalene was not detected in the plasma samples of 29 acne patients
treated with adapalene solution 0.1%. Limits of detection for adapalene of the HPLC assay
methods were between ng/ml (see Avachment V).
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Y. OVERALI COMMENTS:
1. The analytical methods used in the in vivo studies for the assay of adapalene in plasma are
acceptabie.

2. The in virro studies included in the Pharmacokinetics Section of this submission help to
understand 1) that interspecies variation exists in the metabolic pathway of adapalene (based on the
in vitro metabolism of adapalenc using cultured hepatocytes of different species including man), 1) that adapalcnc
binds 99% to human whole blood (about 26% to erythrocytes), and iii) that the percentage of
adapale::e penetration through human skin is formulation dependent (gel>creamssoiution).
However, data on the metabolism and distribution of adapalene in vivo was not provided. The
sponsor states that this lack of in vivo human data is due to technical limitations.

3. The overall results from the biopharmaceutic and clinical studies included in this NDA indicate
that i) a fraction of adapalene was absorbed after single topical administration of 0.1% solution of
radiolabeled-adapalene (some traces of radioactivity were found in the feces, but no quantifiable levels in the
plasma samples), 11} pharmacokinetic parameters and metabolic profiles could not be generated due
to the extremely low detected quantities of adapalene, iii) liberation of adapalene in the stratum
comeum (in vive ) is formulation dependent (aqueous gel>alcoholic gel>solution), and iv) adapalene
was not detected in the plasma samples of acne patients following chronic administration (detection
limit of 1 ng/ml).

NOTE: The sponsor rounded the fraction absorbed to 5% for safety considerations.

IX. PROPOSED PACKAGE INSERT

LABELING COMMENTS:(The proposed Package Insert is included in Attachment VI)

1. It 1s recommended that the labeling statement " Absorption of adapalene through human skin is low; in
clinical trials measurable plasma levels were not detected following chronic topical application.”, included in the
Clinical Pharmacology section of the proposed package insert, be modified as follows;

“The absorption of adapalene through human skin is low. Data from clinical trials where
the systemic absorption of adapalene was monitored in acne patients after multiple topical
application of 0.1% Differin™ Solution, do mot show any measurable plasma levels of
adapalene at a detection limit of 1 ng/ml."

13
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2. It is recommended to include in the Pharmacokinetic section of the package insert the
information obtained in Study No. CIR/271/89001 (Pbarmacokinetic and Metabolic Profile of Adapalene
after Single Topical Application);

"In a study conducted in four male volunteers following a single topical appiication of 0.5
ml of a solution containing 0.1% I‘C-adapakne did not result in any measurable adapalene
plasma levels. However, some traces of radioactivity were found in the feces of each
subject mainly between the third and sixth day following the administration. The amount
measured accounted for about 0.02-0.06% of the adapalene's administered dose".

3. It is recommended to include in the Pharmacokinetic section of the package insert the
information obtained in Study No. TILL/90402 (Blood and Piasma Proteir Binding);

“In vitro studies reveled that more than 99% of adapalene was bound in humen whoie blood.
About 26% was bound to erythrocytes with lipoprotein and human serum albumin

accounting for the majority of plasma binding'.

4. The labeling statement “Excretion appears to be primarily by the biliary route”, included in the Clinical
Pharmacology section of the proposed package insert should be deleted.

3. Regarding the information included in page 2 0008 of the annotated pachage insert, the doses
for the animal:human comparisons are not clear for the discussion of pregnancy effects. The
"Pregnancy” part of the Precautions Section of the labeling should be modified as appropriate to
clearly indicate the dose comparisons between animal and human data (doses/kg/day used in the animal

studies that are equivalent to the expected human daily doses).

CONCLUSION:

For the proposed package insert for Differin™ Solution, it is acceptable, provided the changes
that are proposed are incorporated into the Pharmacokinetic part of the Clinical Pharmacology
section of the package insert.

: ')a Lw@ S92
Angelica Dorantes, Ph.D.
Pharmacokinetic Evaluation Branch

RD Initialed by Frank Pelsor, Pharm. D.

FT Initialed by Frank Pelsor, Pharm. D. o K aﬁw 4[30143

Biopharm Day (9/16/3 Collins, Ludden, Hepp, Pelsor, Dorantes)
cc: NDA 20-338, HFD-340 (Visbwanathan), HFD 510, HFD426 (Fleischer, Pelsor, & Dorantes),Drug, Chron, and HFD-19 (FOI).
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statistical Review and Evaluation

NDA#: 20-338
Applicant: Owen Galderma Laborai.ries Inc., Fort Worth, TX 76115

Name of Drugs: Difterdxf Solution 0.1% (Adapelene Topical
Solution)

Documents Reviewed: Volumes 2.1, 2.45 - 2.61, Appendices I, II
and 1II, Amendments dated May 21, 1993 and

June 1, 1993.

Indicatien: Acne Vulgaris
Medical Input: Dr. David Bostwick, HFD-520

A. JINTRODUCTION

The sponsor submitted results to establish efficacy and safety
profile of a Differin, 0.1% Adapalene topical solution for
treatment of facial acne.

Reports of six controlled clinical trials were submitted by the
sponsor, of which three were conducted in U.S and are considered
as pivotal studies for efficacy analyses. These three pivotal
studies were multi-center, double blinded, randomized, parallel
group efficacy trials on patients having acne vulgaris.

Protocols C-88-27 and 9104-CD271-EV were vehicle controlled
trials, whereas Protocol C-88-26 was an active-control trial with
0.025% Retin-A ge)l as comparitor. All three protocols were
conducted on a dosing regimen of once a day application for 12
weeks, the Week 12 evaluation serving as the clinical endpoint.

Baseline Consistency:

Table 1. Baseline Consistency for demographic variables

Protocoi C-88-27

Criteria Protocol C-88-26

Protocol 9104-
CD271L-EV

[ Age p = 0.488" p = 0.783 p = 0.365'
| Gender p = 0.771" p = 0.483 p = 0.369"
Race p = 0.134° p = 0.967 p = 0.629'

Baseline disease severity p = 0.201

udes all patients

p = 0.853

p=0511

It is noted that iinmre are no significant differences between
treatment arms with respect to age, gender, race or disease
severity at baseline. The p-values are obtained from Cochran-



Mantel-Haenszel test or from Chi-square, as appropriate.

In-depth analysis on comparative rates for enrollment, cure,
losses and disease severity on a per center basis is addressed in
an amendment to this review by Dr. Srinivasan. This is especially
helpful in the light of some treatment by center interactions
noted in the primary efficacy analyses.

B. EFFICACY EVALUATION

The primary efficacy variables are percent change in total, non-
inflammatory and inflammatory lesion counts from baseline and
investigator's global assessment scores.

In the sponsor's proposed label (volume 2.1, page 2-0005), they
claim that “studies in acne patients provide clinical evidence
that topical adapelene is effective in reducing the non-
inflammatory acne lesions". They also claim that “studies in
human patients provide clinical evidence that topical adapalene
is effective in reducing the inflammatory components of acne".

At every visit, investigators assigned a "FDA" grade for global

severity assessment of facial acne. This was calculated based on
patient's cunliffe grade as follows:

curliffe garade FDA dgrade

0.25 - 0.75 I
1.00 - 2.00 Il
3.00 - 5.00 III
6.00 - 10.0 Iv

In protocol C-88-26, the sponsor used a non-parametric median
test for comparing lesion count (open, closed, papules, pustules,
nodules, cysts). Comparison of medians is felt not to be
adequately informative about the disease resolution and is not
reported as a primary analysis. In the same protocol, a
transformation was used on the total, non-inflammatory and
inflammatory lesion counts, for analysis of covariance.

The transformed lesion count = (square root of lesion counts) X
mean (square root of lesion counts).

Sponsor claims that this adjusts for skewness in the data, but in
reality, this makes detection of any underlying difference in
treatment arms harder. No attempt or prevision was made to
convert results back to original measurement scales. It was also
not considered as a part of the primary analysis.

Change from baseline in actual lesion counts is considered in
this review for each of the three pivotal studies.

The analyses presented here are based on the sponsor's database.



Rrotocol 9104-CD271L-EV:

Table 2 summarizes change in lesion count from baseline in
Protocol 9104-CD271L-EV,.

Table 2: Percent change from baseline lesion counts
(Protocol 9104-CD271L-EV)

Total lesion Non-Inflasmstory Lesion Inflammatory lesion

vehi p-val pite vehi p-val 1| Diff wehi p-val

| Week 2 > 75X 1 3 3 7 2
| 51-75% 6 | 0.067 3 8 | o0.05 13 16 0.976
26-50% 24 30 20 17 27
< 25% 7 56 11 0 6

> T5X% 2 4 & ] S
51-75% 16 . 13 15 . 16 22
26-50X 39 kb 28 29 3
«= 25% 63 42 &% 50 53

> T5% 6 . 9 7 | e 15
51-75% 20 3 16 |o. 31 19
26-50% 21 33 23 18 22
<= 25% 5¢ 26 $9 3% 49

> 75X 8 13 8 e 15
51-75% 12 | 20 23 . 26 2
26-50% 2 20 20 21 a3
<s 25% 55 33 $4 30 42

Table 2 shows that a statistically significant difference is
detected from Week 8 on between Differin and its vehicle in
reduction of both total and non-inflammatory lesion counts. It is
to be noted that when compared to its vehicle, Differin fails to
establish a statistically superior therapeutic profile for
inflammatory lesions.

Global assessment analysis for protocol 9104-CD271L-EV is
summarized in Table 3:

Table 3: Investigatbr‘s Global Assessment Analysis
(Protocol 9104-CD271L-EV)

Differin grades vehicle grades
Total t I Totast I i

86 15 95

89 28 9?7

94

81
: The p-values are r Co: -Mantel-Hasnszal scores controlling for invesugators.

This shows that from Week 8, Dicferin is statistically superior




to its vehicle (p-~value < 0.05). The findings corroborate table 2.
Results of this study fail to support the sponsor's proposed claim
of effectiveness in treatment of inflammatory and non-inflammatory
lesions.
otoco)l C~-88-26:

We now consider Protocol C-88-26, an active control study of
Differin 0.1% Lotion against 0.025% Retin-A gel. Table 4
summarizes the change from baseline in lesion counts.

Table 4: Percent change from baseline lesion count
(Protocol C-88-26)

Total lesion Non-Inflammatory lesion Inflammatory Lesion

Dift fetin-A p-val Diff Retin-A p-val | Diff Retin-A p-val

Week 2 > 75X 1 ] 2 é 3 5
51-75% 12 1 0.694 17 13 0.223 12 12 0.510
26°50% 38 41 41 30 34 35
<z 2%% k4 82 &2 85 Al
TOTAL 134 134

> 5% & 14
51-75% 26 . 19
256-50% 46 39
<= 25% 59 63
TOTAL 135

> 75% 12 16
51-75X% &4 48
26-50% 39 26
<= 25% 32 37
TOTAL 127

> 5% 15 2

51-75% 56 . &b

26-50% 32

<= 25X 26
126

Table 4 shows that for all observation points, Differin 0.1% Lotion
and Retin-Z 0.025% gel are therapeutically equivalent

( p-value > 0.05) in reducing total, non-inflammatory and
inflammatcry lesion counts. It is to be noted that there is sonme
variability in number of evaluable patients over visits.

Investigator's global assessment corroborates therapeutic
equivalence of Differin .1% Lotion with Retin-A 0.025% gel. The
results are presented in the Table 5:



Table 5: Investigator's Global Assessment Analysis
(Protocol C-~88-26)

Ditfetin grades Retin-A grades
1 ] ] Total 1 1l n

13 103 133 18

30 a8 136 29

40 70 128 44

53 58 128 -2

Note: The p-valuss sre based on Cochran-Mantel-Hasnszei scores controlling for investigators.

Table 5 indicates that Differin is tharapeutically equivalent to
Retin-A with respect to investigator's global assessment analysis
at every visit, including the clinical endpoint at Week 12. The
investigator's impression of whether acne improved by week 12 is
reported to have a p-value of 0.854, which corroborates the
findings (volume 2.58, page 8-4937).

Protocol C-88-27:

Protocol C-88-27 is a vehicle-controlled trial. Table 6 summarizes
percent change from baseline for total, non-inflammatory and
inflammatory lesion counts.

Table 6: Percent change from baseline lesion count

inflammatory lesion

Non-Inflammatory lesion

_p-val Ditf vehi p-val | Ditt veh i p-vel

Week 2 > 75X 0 1
51-75% 6 3 0.481 10 6 1.000 ¢ 5 0.280
26-50% 10 12 5 13 15 10
<s 25% 33 33 3% 29 24 30

TOTAL 49 &9

Week & > 75X 2 1 2 2 3 3
$1-75% 9 1" 0.250 1n 12 0.153 T 13 0.616
26-50% 7 14 . S 14 15 1

< 25% 3 21 k)| 19 24 20
TOTAL 49 49

Week B8 > 75% 4 ; F 4 3 &
51-79X 10 10 0.59% 13 10 0.945 14 13 0.435
26-50% 11 14 é 1 9 7

<x 25% 21 21 a3 21 138 22
TOTAL 1] 46 &4 46 &4 46

Week 12 > 75X 8 e 9 3 12 7
51-75% 14 18 0.046 12 15 0.038° 3| 7 0.265
26-50% 1 12 12 10
<a 25% 12 16 9

T0TAL A 4 | | 4 4 | 4
Table 6 shows that for all visits except Week 12, Differin 0.1%
Lotion fails to establish therapeutic superiority over vehicle ( p-
value > 0.05) in reducing total, non-inflammatory and inflammatory
lesion counts. At Week 12, which is the clinical endpoint, Differin




is superior to vehicle in reduction of total and non-inflammatory
lesions and eguivalent to vehicle in reduction of inflammatory
lesions.

Protocol C€-88-27 4is analyzed in Table 7 with respect to
investigator's global assessment score.

Table 7: Investigator's Global Assessment Analysis
Protocol C-88-27

Difterin grades vehicle grades
Total clear | n w Total cles:r | noa

49 9 40 47 - 13 3

49 15 46 -- 21 24

44 45 20 22

44 - 48 27 18
anszel scores controliing fof tnvestigators.

Table 7 indicates that Differin fails to establish a therapeutic
superiority to its vehicle with respect to investigator's global
assessment analysis at every visit, including the clinical endpoint
at Week 12. The investigator's impression of whether acne improved
by week 12 is reported to have a p-value of 0.198, which
corroborates the findings (volume 2.47, page 8-0748).

It is to be pointed out that for the Protocol C-88-27, the sponsor
noted in volume 2.1, page 2-0243, paragraph 2 that "the pooled data
showed both adapelene 0.1% solution and vehicle were minimally
effective though not statistically significant in reducing acne
lesions when overall changes in lesion counts and global ratings
were analyzed". In the efficacy summary in volume 2.1, page 2-0271
the sponsor reiterated that for percent change in lesion counts
from baseline to Week 12 evaluation visit "shows numerical
differences in favor of adapelene solution but statistical
significance was not achieved when analysis of covariance was
performed".

Analysis of secondary variables is not attempted since Differin
fails to establish an uniformly superior therapeutic profile over
its vehicle.

Longitudinal data analysis is not attempted since no serial
correlation is believed to be present in the primary efficacy
variables.

B. SAFETY EVALUATION

An integrated safety analysis is provided here. This includes
pivotal studies C-88-27, 9104-CD271-EV and C-88-26 conducted in
U.S., studies PC-86-030, PH-87-027 and CR-88-043 conducted in
Europe; supportive studies PC-86-019, PC-86-013 and PC-86-012 and
open label extensions to pivotal studies C-88-27 and C-88=27.



Table 8 and 9 summarize the adverse clinical reactions reported
that are related or possibly related to the test drug. There were
no adverse laboratory reaction reported. Dermatologic events are
analyzed first, followed by non-dermatologic events.

Any adverse reaction that has 1% or higher incidence rate in the
expcsed population is reported in this analysis.

Table 8: Summary of Adverse Dermatologic Events

Adverse Di{fferin Retin-A Differin 95X Confidencs Interval

| Effect (Ns5T1) gel vehicle n.n, (95X €.1.) p.P, ;
(N=2B1) {N=223) [
| skin 21 4 2 pifferin vs Retin-A;
| discomfort sn.am ¢ -.0008, .0459) 34 1n ;
i (burning and ;
| stinging) Difterin ve vehicte: ;
r s, 270 € 0049, .0507) 4y oon
| skin % s t | pifterin vs Retin-a;
irritation " ( ‘.0159' -0293) 2%. 1%

pifferin vs vehicle:
piv g & <0136, .0531) 44 oan

s & -.0040, .0318) 2% 0%

pifferin vs vehicle:
531 27y ¢ 0061, .0533) 28 ox

Ory skin 11 2 Q Rifferin vy Retin-A;
s 2m C =.0054, .0297) 1%, 0.7%

pitferin vy vehicle:
sn 2z ( 0048, .0336) ,u on

Pruritus .} 1 3 pifferin v Retin-A;

|
|
Erythema 12 2 0 Ditferin vs Retin-A;
i
, s2v 2 C -.0040, .0249) o o3n

pifterin vs vehicle;
[ o o (-.0206, .0216) \y a0

This shows that Differin is statistically equivalent to Retin-A gel
with respect to incidence of skin irritation and discomfort,
erythema, pruritus and dry skin., It has significantly higher
incidence rate than its vehicle with respect to each of these
symptoms except pruritus.

Table 9 discusses the non-dermatologic adverse events having 1% or
higher incidence rate in the exposed population.



Table 9: BSummary of Adverse Non-dermatologic Events

Il Adverse Differin Retin-A Differin 95X Confidence [ntervsl
i Effect (Ne571) gel vehicl» n,n (95X C.1.) p,P,
i (N=281) (N=223)

i Cold syndrome 24 8 3 pifferin vg Retin-A;
snam C =.0145, (0416) ,y 24

ri : i
"’\J_}_ﬂ ( -0031. .05‘0)_‘4&“

| Headache Rifferin vs Retin-A;
sr.am § -.0026, .0339) oy o7

pifferin vs vehicle:
SN, I ( ‘.0988, -.0170) 2% .t

pifferin vs Retin-A;
sr.am € -0 128, L0179) oy o4

ifferin vehicle;
s71 2 ¢ -.0308, .0121)

Pharyngitis Differin vs Retin-A;
sn 2 ( -.0246, .0170)

Difterin vs vehicle:
871 2n { -.0066, .0256)

Rhinitis Pifferin vs Retin-A:
sn. 200 C -.0108, .0211) 4 o7s

Qifferin vs vehicle:
w1, 2m -.0079, .0224) 1w 04%

Dysmencrrhea Difterin vs Retin-A:
71, M ‘ '-0053, 0022?) %, 0.3%

Differin vg vehicle:

Significant difference in incidence rates are gbserved only between
Differin and its vehicle with respect to cold syndrome.
Significantly lower incidence rates are observed for headache in
Differin over its vehicle. with respect to cold and flu syndrome,
pharyngitis, rhinitis or dysmenorrhea, there is no statistically
significant difference between the treatment arms.

Whether these are clinically meaningful or not needs to be assessed
by the medical officer,

C. CONCLUSIONS (Which May be Conveved to the Sponsor)

Of the two vehicle-controlled studies (protocols 9104-CD271L-EV and
C-88-27), Differin is therapeutically superior to its vehicle in
protocol 9104-CD271L-EV and statistically equivalent to its vahicle
in protocol C-88-27 with respect to percent reduction of total and
non-inflammatory 1lesion count from baseline at Week 12 visit
(tables 2 and 6). It fails to establish a statistically superior
therapeutic profile with respect to percent reduction cf
inflammatory lesion counts from baseline at Week 12 visit (tables




2 and 6) in both vehicle-controlled studies. Neither of the vehicle
control trials support the sponsor's proposed label claims of
effectiveness in treatment of inflammatory and non-inflammatory
lesions ( tables 2 and 6).

Differin fails to establish a statistically superior therapeutic
profile to vehicle in investigator's global assessment scores
except in Protocol 9104~CD271L-EV at Week 8 and 12 visits (tables
3, 5 and 7).

Differin is statistically equivalent to Retin-A gel in reduction of
total. non-inflammatory and inflammatory lesions (protocol C-88-26,
table 4).

This corroborates the sponsor's findings.

Differin is statistically equivalent to Retin-A gel with respect to
incidence of skin irritation and discomfort, erythema, pruritus and
dry skin. It has significantly higher incidence rate than its
vehicle with respect to each of these symptoms except pruritus
(tables 8 and 9).

These trials fail to support the sponsor's efficacy claims as
stated in their proposed label.

Hoka Chaknavart, 152953
Alaka G. Chakravarty¢ Ph.D.
Biomedical Statistician, Group 7
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Concur: R;a‘l Harkins, Ph.D. / ﬂ/z 7/7}

Satya D. Dubey, Ph.D. A%,/,Afta
cc:

Orig. NDA 20-338

HFD=-520

HFD-520/Ms. Rosemary Cook
HFD-520/Dr. Gavrilovich

HFD-520/Dr. Bostwick

HFD-713/Dr. Dubey [File: DRU 1.3.2)
HFD-713/Dr. Harkins

HFD=-713/Dr. Chakravarty

HFD-344/Dr. Lisock

Chron.

This review contains 9 pagss.
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NDA#: 20-338
Applicant: Owen Galderma Laboratories inc., Fort Worth, TX, 76115
Name of Drug: Differin™ Solution 0.1% (Adapalene Topical Solution)

Documents Reviewed: Additional analyses submitted by the company for the Study 9104-
CD271L-EV

Indication: Acne Vulgaris
Medical Input: David Bostwick, HFD-520

1. Introdyction; The clinical reviewer, Mr. David Bostwick requested the company to do
further analyses of the Study 9104-CD271L-EV without Dr. Hickman’s data. Tahe 1 is
extracted from the sponsor’s analysis of square root of total lesion counts at Week 12 and
£nd-Point for patients evaluable for efficacy. In the original statistical review and
evaluation cf Differin, it was noted that use of the square root transformation did not
impact the conclusions derived from these data. The sponsor’s proposed label claims that
Adapalena is effective for treatment of both inflammatory and non-inflammatory lesions.

oo 1

Protocol §104-CD271-L-EV
Ethicacy aveiusuon of 0.1% CD271 Lation Versus CD27 1 Louon Vehicle

Ansivem of squere root of tatal leson courts st Wesk 12 and End-Point
inclutug enly paterts eveiuable ter efficecy

NICD 27 1L (Mean/Std)’ NIVEHICLEMsan/Stdi’ P(TRT X INV)

#5{61.6/30.1)

106I80.6/50.4)

0.0201

102(63.3/44 1)

MATVL.TAT 0l

0.0382

B347.8/37.00

S4160.7/46. 8

H60.4/40.4)

92103.3/48.2)

05160.9/40.7}

B8i80.2/84 8|

82162.0/48.0|

10371.756.9)

73140.0/30.7}

77180.2/41.4}

To49.0/46.8)

03182.3/48.2)

* (Mearvtd] of the Nervinflammatery Laman Courvs




The results of the sponsor’s statistical analyses in Table 1, without Dr. Hickman’s data,
revealed similar results to the analysis in the original submission. Adapalene was
statistically better than Vehicle at Week 12 (p=0.0380) and marginally statistically
significant at End-Point (p=0.0853). Howaever, the treatment by investigator interaction
remained statistically significant at both visits (Week 12, p=0.0050; End-Point,
p=0.0127) with Dr. Hickman’s data removed. Figure 1 contains a plot of each
investigator at End-Point and it indicates that Dr. Ast’s data is the cause of the significant
treatment by investigator interaction. An analysis without Dr. Ast’s data revealed that the
significant interaction was removed (Week 12, p=0.2000; Endpoint, p=0.3344) and that
the treatment effect showed that Adapalene was statistically better than Vehicle at Week
12 (p=0.0010) and End-Point (p=0.0023). The analysis with both Dr. Hickman'’s and Dr.
Ast’s data removed revealed that the significant interaction was removed (Week 12,
p=0.0772; End-Point, p=0.1809) and the Adapalene was statistically better than Vehicle
at Week 12 (p=0.0017) and End-Point {(p=0.0058).

Table 2 is extracted from the sponsor’s analysis of square root of non-inflammatory lesion
counts at Week 12 and End-Point for patients evaluable for efficacy.

Teble 2

Pretocol 0104-CD271L-EV
Etheacy evaivauion of 0.1% CD27 1 Lotion Vermmw CD271 Lotion Veluch
Ansiyss of sguare root of nernnflammatory leson courts at Wesk 12 and End-Point
inciudes enly paterts evalusble for alficecy

NICD27 1L HMaarVSd)’ NIVEMICLE)MerrvStd) © PITRAT X INV}

96(38.7/30.71

106/86.5/43.3)

102140.1/38.7)

112167.9/83.9)

B3(34.6/27.3}

86i48.2/40.81

HIT.CEY

2148 6/43.0)

86137 .9/31.7)

286 8810

92179.8/38.1)

10067.9/82.4)

73133.4/122.8)

17144.1/30.1)

719(36.9/38.7)

0147.9/40.2}

Sisarvind) of the Tetal Lamon Counts

Table 2 shows that Adapalene was statitically better than Vehicle at Week 12 and End-
Point with all investigators inciuded (p <0.0090), with Dr.Hickman removad (p<0.0317),
with Dr. Ast removed (p<0.002), and with Dr. Hickman and Dr. Ast removed
{(p<0.0009). The statistically significant treatment by investigator interaction was non-



significant when Or. Ast was removed and remained significant when oily Dr. Hickman
was removed.

The sponsor’s analyses of inflammatory Lesions showed that Adapaiene was not
statistically better than Vehicle at Week 12 or End-Point for any model considered
{(p>0.05). For Cuniiffe global assessment, Adapalene was statistically better than Vehicle
at Week 12 and End-Point for all models considered {p <.0.05).

2. Conclysions: The sponsor’s supplemental analyses of the Study 9104-CD-271L-EV
provide evidence to support the sponsor’s claim that Adapalene Topical Solution (Differin™
Solution 0.19%) is statistically better {Tables 1 and 2) than Vehicle in the treatment of
Acne Vulgaris for non-inflammatory but, not for inflammatory lesions.

The reviewer found that the demographic variables, loss rates by investigator, total lesion
counts, non-inflammatory lasion cocunts and inflammatory lesion counts at baseline for the
individual investigators exhibit no imbalance across the investigators and hence the
statistical analyses done by the sponsor after dropping the investigators, Dr. Ast and Dr.
Hickman, is not justifiable.

The sponsor’s proposed label states Adapalene Solution is effective for treatment of both
non-inflammatory and inflammatory lesions. However, the supplemental analyses of the
- Study 9104-CD-271L-EV fail to be support the sponsor’s claim.

N e =

R.Srinivasan, Ph.D.

9 Mathematical Statistician (Biomedical)
, V4
Concur: Or. Rafph Harkins )/ 9/9 %

Dr. Satya Dubey &’
J

J1-9-97%

cc:
Orig. NDA 20-338/Améndment
HFD-520

~MFD-520/Ms. Rosemary Cook
HFD-520/Dr. Gavrilovich
HFD-520/Dr. Bostwick
HFD-713/Dr. Dubey [File DRU 1.3.2]
RFD-713/Dr. Harkins
HED-713/Dr. Srinivasan
HFD-344/Dr. Lisook
Chron.

This amendment contains 4 pages.
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NEMORANDUNM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH

e: July 12, 1994

From; Alaka G. Chakravarty, Ph.D.
Biomedical Statistician,
SERB (HFD-713)

Subject; NDA 20-338 ( Differin 1% Solution )

Te: Ms. Rosemary Cook,
Acting Supervisory CSO, HFD-540

I reviewed the consult request you sent on 6-3-94 regarding
labelling and package insert of Differin 1% solution.

In the ADVERSE REACTIONS section of the package insert, the
frequent adverse reactions (occuring in more than 1% of the exposed
population) and their respective percentage of occurrence agree
with Table 8 of my statistical evaluation of safety dated Nov 2,
1993.

The proposed labelling is acceptable from a statistical
perspective.

Hako, F|i2f9y

Alaka G. Chakravarty, Ph.D.

Chron.

HFD-540/ Dr. Wilkin

HFD-520/ Mr. Bostwick

HFD-520/ Dr. Chakravarty

HFD-713/ Dr. Harkins

HFD-713/ Dr. Dubey [File: DRU 1.3.1)
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[y
NDA #: 20-338 Date: AR 15 1994
Applicant: Owen/Galderma Laboratories, Inc.
Name of Drug: Adapalene Topical Solution (Differin Solution 0.1%)

Documents Reviewed:

1. NDA submission volume 2.8 to 2.10, "Study Report MD/92069
(Toxicity phase) 78-week chronic toxicity study by dietary
administration of CD 271 to CD rats.", Report Date: April 13,
1992.

2. NDA submission volume 2.17 to 2.24, "Study Reporxt MD/92071
CD 271: Aqueous Gel Suspension: oncogenicity study by topical
application to CD-1 mice for their life span.", Report Date:
March 30, 1992.

3. NDA submission volume 2.25 to 2.30, "Study Report MD/92070
CD 271: Combined oncogenicity and toxicity study by dietary
administration to CD rats for 104 weeks: oncogenicity phase.",
Report Date: April 13, 1952,

4. NDA Special Submission, Date of Document, March 10, 1994, Data

Diskettes for two animal tumorigenicity studies and one
toxicity study.

I. Background

Two animal carcinogenicity studies (one in rats and one in mice) and
one 78-week rat toxicity study were included in this NDA submission.
The purpose of these study was to assess the toxicity and
oncogenicity of the test material, CD 271 (Adapalene Topical
Solution), when given by dietary administration to Charles River CD
rats and by topical application to Charles River mice for 78 to 104
weeks. Dr. Kumar D. Mainigi, HFD-520, who is the reviewing
pharmacologist of this NDA has requested the Division of Biometrics
to perform the statistical review and evaluation of these three
studies. The data submitted on computer floppy diskettes were used
in the reviewer's independent analyses.

TI. Rat d

II. a. Desidn

CD 271 active ingredient was tested at

in a combined onceogenicity and toxicity studies by dietary
administration to CD rats for 104 weeks. The in-life chronic
toxicity phase of this study was conducted from April 1989 to October
1930. The oncogenicity phase of this study was conducted from April




1989 to April 1991.

In the 78-week chronic toxicity phase, groups c¢f 20 male and 20
female CD rats received CD 271 continuously via the diet at doses of
0.15, 0.5 or 1.5 mg/kg/day. A similarly constituted contrecl group
received untreated diet. An additional ten male and ten female rats
were assigned to each group in a satellite study, solely for proof of
abscrption and blood chemistry investigations. 1In the 104-week
oncogenicity phase, groups of 60 male and 60 female CD rats received
CD 271 continuously via the diet at dosages of 0.15, 0.5 or 1.5
mg/kg/day. A similarly constituted control group received untreated

diet.

The following table lists three design phases with the animal
identity numbers:

onc nicit e:
Group Treatment Dosage Animal Numbers
(mg/kg/day) Male Femaie
1 Control 0
2 Ch 271 0.15
3 CD 271 0.50
4 CD 271 1.50
Toxicity Phase:
Group Treatment __Dosage Animal Numbers
(mg/kg/day)} Male Female
1 Control 0
2 CDh 271 0.15
3 CD 271 0.50
4 Ch 271 1.50
Satellite Phase:
Group Treatment Dosage Animal Numbers
(mg/kg/day) Male Female
1 Control 0

2 CDh 271 .15
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The animals were inspected at least twice daily for evidence of
reaction to treatment or ill-health. A more detailed weekly
examination, which included palpation, was performed on each animal.
Food consumptions were recorded for each week throughout the
treatment period. Body weights were recorded weekly tcxr the first 14
weeks of treatment, once fortnightly thereafter and before necropsy.
All animals killed and any found dead were subjected to a detailed
necropsy. For animals on oncogenicity phase, selected tissues were
examined microscopically from all rats. For animals on toxicity
phase, microscopic examination was performed as follows: (1) selected
tissues were examined for all rats of groups 1 and 4 sacrificed on
completion of the scheduled treatment period and for all rats killed
or dying during the study, (2) adrenal, bone, kidneys, liver, spleen
and testes from all animals of groups 2 and 3, (3) tissues reported
at macroscopic examination as being abnormal were examined for all
rats.

II. b. Sponsor's Analyses on 104-week Oncogenicity Phase

Inter-group 4differences in mortality were analyzed by Cox's
proportional hazards model (Cox, D.R., "Regression Models and life-
tables", J.R. Stat. Soc. B, 34, 187-220, 1972) and Tarone's partiticn
of the chi-square statistic into linear trend on dose and deviatiocn

from linearity (Tarone, R.E., "Tests for Trend in life table
analysis®", Biometrika, 62, 678-682, 1975). These tests are two-

tailed, although the results of a one-tailed trend test are also
quoted. Adjusted mortality rates have been estimated using Kaplan-
Meier or Product Limit estimations ("Nonparametric estimation from

incomplete observations", Journal of the American Statistical
Association, 53, 457-481, 1958). These rates are adjusted to account

for animals which were censored and therefore whose week of death is
unknown. Two analyses were performed. In one analysis, humane kills
were taken as censored observations, while in the other analysis they
were taken as uncensored. Statis.ical analysis of mortality revealed
no significant inter-group differences or trends for either sex.
Tables 1-4 and Figures 1-4 listed the above results.

Fisher's Exact probability test was applied as a two-tailed test,
where appropriate, to the distribution of macroscopic or microscopic
(non-neoplastic) pathological entities. For the distribution of
neoplastic microscopic pathological entities, a one-tailed test was
applied to apparent increases in incidence with treatment.

The test results showed that there was a statistically significant
higher incidence of L:"ign pheochromocytoma in the adrenal medulla of
males which received 1.5 mg/kg/day when compared with the control
group. There was no evidence of any effect on the incidence of
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malignant pheochromocytomas. The apparently higher incidence of
focal hyperplasia among high dose females did not achieve statistical
significance. There was no effect on tumor incidence in females.
Table 5 listed the incidences of pheochromocytoma among male CD rats
from 104-week oncogenicity studies conducted at

1986 and 1987. The sponsor indicated that the higher incidence of
pheochromocytoma in male rats treated at 1.5 mg/kg/day than in the
controls was not unexpected as rats treated with retinoids, namely
retinol acetate and isoretinoin, also known as accutane and 13-cis
retinoic acid, have shown similar changes. It is believed that the
change may relate to a disturbance of calcium metabolism. It 1s not,
hcwever, considered to provide evidence that CD 271 is a risk to man.

Although the incidences of islet cell tumors of the pancreas were
higher in all treated male groups, compared with the controls,
statistical significance was not achieved. Table 6 listed the
historical contrecl data and the incidences of pancreatic islet cell
tumors in male rats.

When benign and malignant follicular cell tumors of the thyroids were
combined, their incidence was significantly higher in females which
received 1.5 mg/kg/day than in the controls. Table 7 listed the
historical control data and the incidences of follicular cell tumors
in female rats. The sponsor claimed that this statistical
significance was probably due to the unusual zero incidence in the
controls. This zero incidence of thyroid follicular cell tumors was
only observed in one of the six control studies in the historical
control data. The incidence of this tumor in high dose females (8%)
was within the range previously observed (0% - 12%).

Based on the above test results, the sponsor concluded that "dietary
administration of CD 271 to male CD rats at a dosage of 1.5 mg/kg/day
for two years resulted in a higher incidence, relative to the
controls, of benign pheochromccytoma of the adrenal medulla. This
finding was not unexpected as it has been observed in previous
studies on other compounds with retinoid-like activity in the rat.

It is not considered to be of significance to man."

I1. ¢c. Sponsor's Analyses on 78-week Toxicity Phase

In this study, no statistical analysis was performed on survival
data. Table 8 listed the cumulative mortality for each group and sex
of this study. Based on these data, the sponsor stated that the
group distribution of deaths was considered to be unaffected by
treatment.

Similar to the 104-week oncogenicity phase, Fisher's Exact
probability test was applied to the tumor data. The results showed
that the incidences of benign and malignant pheochromocytomas of the
adrenal in males were significant higher in high dose group than in
the control group for animals sacrificed after 78 weeks of treatment,
When all animals were considered together, the higher incidences of
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benign and malignant pheochromocytomas of the adrenal in high dose
males were no longer statistically significant. The incidence of
adrenal medullary hyperplasia was also higher among male animals
receiving the highest dosage than among the controls, but statistical
significance was not achieved. There were no inter-group differences
with respect to proliferative lesions of the adrenal for females.
The sponsor mentioned that as it was uncommon for

to conduct 78-week chronic toxicity studies in the CD rat,
and that no directly relevant historical contreol data was available.
The sponsor compared the data from this study with historical control
data from six 104-week oncogenicity studies (see Table 5), and
claimed that the incidences ¢f benign pheochromocytoma among control
male (10%) were towards the lower end of the range observed for
contreols in the previcus 104-week studies (8-22%).

Based on the above test results, the sponsor concluded that "the
treatment of rats with CD 271 at a dosage of 0.15, 0.5 or 1.5
mg/kg/day for 78 weeks resulted in a number of treatment-related
changes. The only neoplastic change was in the adrenal medulla of
males which had received 1.5 mg/kg/day. Other changes observed
included alterations in the cellular and chemical composition of the
blood of males and females. All of the changes are similar to those
observed in previous studies on other retinoids in the rat."

I1.4. Reviewer's Analvses and Comments on 104-week Oncogenicity Phase

The Cox test and the generalized Wilcoxon test described in the paper
of Thomas, Breslow, and Gart ("Trend and Homogeneity Analyses of
Proportions and Life Table Data", Computers and Biomedical Research,
10, 373-381, 1977) were used to test for heterogeneity in survival
distributions. The p-values of the Cox test were 0.2031 and 0.4478
for males and females, respectively. Hence, there was no
statistically significant difference (at 0.05 level) in the survival
distribution in both sexes. A similar conclusion was obtained in the
generalized Wilcoxon test. The p-values were 0.1258 and 0.2659 for
males and females, respectively.

The intercurrent mortality rates for both male and female rats (see
Table 9) were tested for linear trend according to the death rate
method described in the paper of Peto et al. ("Guidelines for Simple,
Sensitive Significance Tests for Carcinogenic Effects in Long-Term
Animal Experiments", In Long-Term d _Short- m ni ssa for
Carcinogens: A Critical Appraisal, International Agency for Research
on Cancer Mcnographs, Annex to Supplement 2, World Health
Organization, 311-426, 1980). The time intervals used in this method
are 0-50, 51-80, and 81-104 weeks. The actual dose levels 0, 0.15,
0.5, and 1.5 mg/kg/day were the scores assigned to the contrcl, low,
medium, and high dose groups, respectively. The results of the
analyses showed that there was no significant (at 0.05 level) linear
trend in the intercurrent mortality rate in either female (p =
0.3667) or male rats (p = 0.4869). Noted that the above analyses
were based on the data from the sponsor's submitted diskettes. The
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data of humane kills animals were treated as uncensored observations.

The methods described in Peto et al. (1980) and the methods of age-
adjusted exact permutation trend test were used to test the linear
trend in the tumor data. The results of the above analyses showed
that there was a significant (at 0.05 level) positive linear trend in
thyroids follicular cell tumor (p = 0.0049) in female rats. Noted
that the sponsor combine both thyroids follicular cell adenoma and
carcinoma tegether in the submitted diskettes. There was a
significant (at 0.05 level) pesitive linear trend in adrenal benign
and malignant pheochromocytomas (p = 0.0051) in male rats. There
were marginally significant pogjitive linear trends in H'poietic
histiocytic sarcoma (p = 0.0696) and in H'poietic monocytic leukaemia
(p = 0.0696) in male rats. The incidence rates of the above tumor
types are given in Tables 10 to 13.

As mentioned previously, not all tissues of all animals were examined
microscopically, the sponsor listed the tumor incidences and number
of animals evalua:ed for each tumor types {see Appendix I). Due to
the constraint of the format of the data sent by the sponsor, the
above analyses are assumed that all of animals are examined
microscopically for selected tumor/organ types. For example, there
are 60, 59, 60, and 60 female rats were examined microscopically for
thyroids in control, low, medium, and high dose groups. However, the
reviewer assumed that there are 60 females for each group were
examined microscopically for thyroids.

Il.e. Reviewer's analyses and Comments on 78-week Toxicity Phase

The Cox test and the generalized Wilcoxon test described in the paper
of Thomas, Breslow, and Gart (1877) were used to test for
heterogeneity in survival distributions. The p-values of the Cox
test were 0.314 and 0.7147 for males and females, respectively.
Hence, there was no statistically significant difference (at 0.05
level) in the survival distribution in both sexes. A similar
conclusion was obtained in the generalized Wilcoxon test. The p-
values were 0.2947 and 0.7333 for males and females, respectively.

The intercurrent mortality rates for both male and female rats (see
Table 14} were tested for linear trend according to the death rate
method described in the paper of Peto et al. (1980). The time
intervals used in this method are 0-50 and 51-78 weeks. The actual
dose levels 0, 0.15, 0.5, and 1.5 mg/kg/day were the scores assigned
to the control, low, medium, and high dose groups, respectively. The
results of the analyses showed that there was no significant (at 0.05
level) linear trend in the intercurrent mortality rate in either
female (p = 0.1%914) cr male rats (p = 0.2055).

The methods descrired in Peto et al. (1980) and the methods of age-
adjusted exact permutation trend test were used to test the linear
trend in the tumor data. The results of the above analyses showec
that there was a significant (at 0.05 level) positive linear trend 1in
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adrenal benign and malignant pheochromocytomas (p = 0.0003) in male
rats. The incidence rates of this tumor are given in Tables 15.
Noted that there are only 20 animals per sex/group in this study.

I11.£f. Reviewer's Analyses and Comments on Combiped 104-week
: —= | 78 week Toxici T

The reviewer alsc analyzed the combined survival and tumor data of
oncogenicity and toxicity studies.

The intercurrent mortality rates for both male and female rats (see
Table 16) were tested for linear trend according to the death race
method described in the paper of Peto et al. (1980). The time
intervals used in this method are 0-50, 51-78, 79, and 80-104 weeks.
The actual dose levels 9, 0.15, 0.5, and 1.5 mg/kg/day were the
scores assigned tc the control, low, medium, and high dose groups,
respectively. The results of the analyses showed that there was no
significant {at 0.05 level) linear trend in the intercurrent
mortality rate in either female (p = 0.3151) or male rats (p =
0.497).

Tumor data analyses showed that there was a significant (at 0.05
level) pgositive linear trend in thyroids follicular cell adenoma and
carcinoma (p = .0017) in female rats. There was a significant (at
0.05 level) positive linear trend in adrenal benign and malignant
pheochromocytomas (p < 0.0001) in male rats. There were marginally
significant positjive linear trends in H'poietic histiocytic sarcoma
(p = 0.0605) and in H'poietic monocytic leukaemia (p = 0.0853) in
male rats. The incidence rates of the above tumor types are given in
Tables 17 to 20.

III. The Mous tud

III. a. Dgsign

In this study, groups of 50 male and 50 female CD-1 mice received CD
271 aqueous gel suspension, by topical application to the clipped
dorsum, at dose levels of 0, 0.03, 0.1, and 0.3% w/w at a volume
dosage of 2 mL/kg bodyweight corresponding to 0, 0.6, 2.0, and 6.0
mg/kg/administration respectively. A similarly constituted reference
group received the vehicle gel alone at the same frequency as the
treated groups. A further similarly constituted group received no
treatment and w-s clipped only. For the first 19 weeks of treatment,
the aqueous gel formulations were applied seven times a week.
However, on account of the severity of signs observed at the
applicaticn site of animals treated with CD 271 agueous gel, the
frequency of application was reduced to five times a week. For
similar reascons the frequency of application was further reduced to
three occasions each week from week €3. For males and females of the
high dosage group treatment continued for 98 and 101 weeks
respectively. The remaining groups were trezted for 104 weeks. An
additicnal 20 male and 20 female mice were assigned to each group
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receiving CD 271 aqueous gel and to the group receiving tne vehicle
alone to act as a satellite study, solely for blood chemistry and
proof of absorption investigations. The last of these animals was
sacrificed after the completion of 52 weeks of treatment. This study
was conducted between 1989 to 1991 and was reported in

report number 91/CID037/0644. Necropsy was completed on
December 19, 1990 for males receiving 0.3% CD 271 agueous gel,
January 9, 1991 for females receiving 0.3% CD z71 aqueous gel and
February 4, 19591 for all other animals.

The animals were inspected at least twice daily for evidence of
reaction to treatment or ill-health. A more detailed weekly
examination, which included palpation, was performed on each animal.
Food consumptions were recorded for each week throughout the
treatment period. Body weights were recorded weekly for the first 14
weeks of treatment, once fortnightly thereafter and before necropsy.
All animals killed and any found dead were subjected to a detailed
necropsy. Microscopic examination was performed on selected tissues
from all mice of vehicle control (group 2) and high dose groups and
from all mice of low and medium dose groups killed or dying during
the treatment period. Selected tissues were examined for all female
untreated control group {(group 1). Tissue reported at macroscopic
examination as being abnormal were examined for all mice except
untreated control group (group 1).

ITII. b. Sponsor's Analyses

The sponsor indicated that all statistical analyses were performed
against the vehicle control group (group 2). Similar to the rats
study, the Cox's proportional hazards model and Tarone's partition of
the Chi-square statistic were applied to the mortality data. Adjusted
mortality rates have been estimated using Kaplan-Meier or Product
Limit estimations. These rates are adjusted to account £5r animals
which were censored and therefore vhose week of death is unknown.

Two analyses were performed. The first analysis takes humane kills
as censored observations, while the second treats them as uncensored.
The following table showed the numbers of animals killed on humane
grounds due to severe dorsal abrasions.

Males Females
Groups 1 2 3 4 5 1 2 3 4 5
Level (% w/w) 0 0 0.03 0.1 0.3 Q 0 0.03 0.1 0.3
# of animals 2 1 5 5 20 2 0 1 6 6

T T M T R e e e m m e s s e E R R e R R T M R R MR A e S e e W TR T ER R MR AE EE MR e e e o Er B R M e M W WL M e e = o dm Gm e

The results showed that when the humane kills were treated as
uncensored observations, Cox's test was statistically significant for
males. This indicated the presence of differential mortality. 1In
males, Tarone's test indicated the presence of a positive trend of
mortality with dosage, also pairwise comparisons between the control
group and intermediate and high dosage groups were statistically
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significant. However, analysis treating the animals killed on humane
grounds as censored observations, indicating no significant
differences between the groups. The difference between the two
analyses was, therefore, clearly a consequence of the inter-group
variations in the number of animals killed on humane grounds. For
females, a similar positive trend was observed. The pairwise
comparison between the high dosage group and control group was
statistically significant. Tables 21-24 and Figures 5-8 listed the
above results.

Fisher's Exact probability test was applied to the tumor data
analysis. The results showed that the incidences of vascular
endothelial tumors (hemangioma or hemangiosarccma) regardless of
their primary tissue are significantly (p < 0.05) higher among high
dose females than the vehicle control females. The sponsor compared
the tumor incidences of this study with those of another 104 weeks
CD-1 mouse study with two control groups (see Table 25). The results
showed that the incidences of vascular endothelial tumors in high
dose females (14%) was similar to those seen in the controls in the
previou.: study (10% to 13%).

For the non-neoplastic findings, there is a statistically significant
changes in the skin and spleen in high dose animals (see Tables 26
and 27). However, the observed skin irritancy was not associated
with any neoplastic change. The sponsor indicated that the single
papilloma at the application site on a medium dose female could nct
confidently be ascribed to treatment with CD 271 aqueocus gel.

Based on the above tegt results, the sponsor concluded that "the
topical application of CD 271 agueous gel to CD-1 mice for their
life-span did not demonstrate any oncodenic potential.®

IITI.c. Reviewer's analyseg and Comments

The Cox test and the ceneralized Wilcoxon test described in the paper
of Thomas et al. (1977) were used to test for heterogeneity in
survival distributions of two controls, lcw, medium, and high dose
groups. The p-values of the Cox test were 0.0064 and 0.1764 for
males and females, respectively. Hence, there was no statistically
significant difference (at 0.05 level) in the survival distribution
in female mice. However, there was a statistically significant
difference (at 0.05 level) in the survival distribution in male mice.
A similar conclusion was obtained in the generalized Wilcoxon test.
The p-values were 0.0013 and 0.1482 for males and females,
respectively. The negative control group survival was compared with
the vehicle control group survival. The test results showed that
there was no significant difference in survival between two control
groups in both sexes.

The intercurrent mortality rates for both male and female mice (see
Table 28) were tested for linear trend according to the death rate
method described in the paper of Peto et al. (1980). The time
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iitervals used 0-50, 51-80, and 81-104 weeks for controls, low, and
medium dose groups; 0-50, 51-80, 81-98 weeks for male high dose
groups; and 0-50, 51-80, 81-101 weeks for female high dose groups.
Since there were two control groups in this study, three separate
sets of analyses were applied to these data sets. In the first set
of analyses (called Cl), the data of negative control, low, medium,
and high dose groups were used. In the second set of analyses
(called C2), the data of vehicle control, low, medium, and high dose
groups were used. In the third set of analyses (called C1+C2), the
data of both controls, low, medium, and high dose groups were used.
The actual dose levels 0, 0, 0.6, 2, and 6 mg/kg/administration were
the scores assigned to the controls, low, medium, and high dose
groups, respectively. The results of the analyses showed that there
were significant (at 0.05 level) linear trends in the intercurrent
mortality rate in both female (Cl: p = 0.0299, C2: p = 0.0285, Cl+C2:
p = 0.0173) and male mice (Cl: P = 0.0027, C2: P = 0.0038, Cl+C2: P =
0.0005}.

The methods described in Peto et al. (1980) and the methods of age-
adjusted exact permutation trend test were used to test the linear
trend in the tumor data. Similar to the analyses of mortality data,
three sets (Cl, C2, and Cl1+C2) of analyses were performed on the
tumor data. The results of the above analyses showed that there was
a significant (at 0.05 level) positive linear trend in the spleen
hemangiosarcoma and hemangioma in female mice (Cl: P = 0.0%62, C2: P
= 0.0372, C1+C2: P = 0.0405). The incidence rates of this tumor are
given in Table 29.

As mentioned previously, not all tissues of all animals were examined
microscopically. Appendix II listed the tumor incidences and number
cf animals evaluated for each tumor type.

The reviewer also applied age-unadjusted (data constraint) exact
permutation trend test to the incidence data of vascular endothelial
tumors (hemangioma or hemangiosarcoma) regardless of their primary
tissue in female mice. The results showed that there was a
significant (at 0.05 level) positive .inear trend in the vascular
endothelial tumors {(hemangioma or hemangiosarcoma) regardless of
theilr primary tissue in female mice (Cl: P = 0.2072, C2: P = 0.0242,
Cl+C2: P = 0.0663). However, the prevalence rate of vascular
endothelial tumors (hemangioma or hemangiosarcoma) in the concurrent
contreol group in female mice is greater than one percent. They are
considered as common tumors in this strain of mice. For a common
tumor, we consider a positive linear trend not to occur by chance of
variation only if the p-value is smaller than 0.01. Therefore, we do
net regard the positive linear trend in vascular endothelial tumors
(hemangioma or hemangiosarcoma) in female mice as statistically
significant. The incidence rates of this tumor are given in Table
25.

IV. Summary
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IV. a. The Rat Study - 104 weeks Oncogenjcity Phase

The oncogenic potential of adapalene topical solution was evaluated
in this rat study. The test material was administered via the diet
continuously to the groups of 60 male and 60 female CD rats at dosage
levels of 0.15, 0.5 or 1.5 mg/kg/day for 104 weeks. A similarly
constituted control group received untreated diet.

The Cox and the generalized Wilcoxon methods were used to test the
heterogeneity in survival distribution. The test results revealed
that there was no statistically significant difference (at 0.05
level) in the survival distribution in both sexes.

The statistical methods given in the paper of Peto et al. (1980) and
an exact permutation trend test were used to test the positive linear
trend in intercurrent mortality and incidental tumor rates. Applying
the above methods to the data on sponsor's computer diskettes, the
results of the analyses showed that there was no significant (at 0.05
level)} linear trend in the intercurrent mortality rate 1in either
female (p = 0.3667) or male rats (p = 0.4869}. Noted that the data
in sponsor's submitted diskettes include humane kills animals treated
as uncensored observations.

Results of tumor data analyses showed that there was a significant
{(at 0.05 level) positive linear trend in thyroids follicular cell
adenoma and carcinoma combined (p =0.0049) in female rats and in
adrenal benign and malignant pheochromocytomas (p = 0.0051) in male
rats. There were marginally significant pgsitive linear trends in
H'poietic histiocytic sarcoma (p = 0.0696) and in H'poietic monocytic
leukaemia (p = 0.0696) in male rats.

As mentioned previously, not all tissues of all animals were examined
microscopically. Due to the constraint of the format of data sent by
the sponsor, the above analyses are assumed that all of animals are
examined for selected tumor/organ types. For example, there are 60,
59, 60, and 60 female rats were examined micrcscopically for thyroids
in contreol, low, medium, and high dose groups. However, the reviewer
assumed thau there are 60 females for each group were examined
microscopically for thyroids.

IV. b. The Rat Study - 78 weeks Toxicity Phase

In the 78-week chronic toxicity phase, groups of 20 male and 20
female CD rats received CD 271 continuously via the diet at doses of
0.15, 0.5 or 1.5 mg/kg/day. A similarly constituted control group
received untreated diet. An additional ten male and ten female rats
were assigned to each group in a satellite study, solely for proof of
absorption and blood chemistry investigations.

The Cox and the generalized Wilcoxon methods were used to test the
heterogeneity in survival distribution. The test results revealed
that there was no statistically significant difference {(at 0.05
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level) in the survival distribution in both sexes.

The statistical methods given in the paper of Peto et al. (1980) and
an exact permutation trend test were used to test the positive linear
trend in intercurrent mortality and incidental tumor rates. Applying
the above methods to the data on sponsor's computer diskettes, the
results of the analyses showed that there was no significant (at 0.05
level) linear trend in the intercurrent mortality rate in either
female (p = 0.1314) or male rats (p = 0.2055).

Results of tumor data analyses showed that there was a significant
(at 0.05 level) positive linear trend in adrenal benign and malignant
pheochromocytomas (p = 0.0003) in male rats. Noted that there are
only 20 animals per sex/group in this study.

IV.c. The Rat Study - Combined 104 weeks Oncogenicity and 78 weeks
Toxicity Phases

The reviewer also evaluated the combined survival and tumor data of
oncogenicity and toxicity studies.

The intercurrent mortality rates for both male and female rats were
tested for linear trend according to the death rate method described
in the paper of Peto et al. (1980). The results of the analyses
showed that there was no significant (at 0.05 level) linear trend in
the intercurrent mortality rate in either female (p = 0.3151) or male
rats (p = 0.497).

Tumor data analyses showed that there were significant (at 0.0S
level) positive linear trends in thyroids follicular cell adenoma and
carcinoma (p = .0017) in female rats and in adrenal benign and
malignant pheochromocytomas (p < 0.0001) in male rats. There were
marginally significant positive linear trends in H'poiletic
histiocytic sarcoma (p = 0.0605) and in H'poietic monocytic leukaemia
(p = 0.0853) in male rats.

IV. d. The Mouse gtudy

In this study, groups of 50 male and 50 female CD-1 mice received CD
271 agueous gel suspension, by topical application to the clipped
dorsum, at dose levels of 0, 0.03, 0.1, and 0.3% w/w at a volume
dosage of 2 mL/kg bodyweight corresponding to 0, 0.6, 2.0, and 6.0
mg/kg/administration respectively. A similarly constituted refeience
group received the vehicle gel alone at the same frequency as the
treated groups. A further similarly constituted group received no
treatment and was clipped only. For the first 1% weeks of treatment,
the aqueous gel formulations were applied seven times a week.
However, on account of the severity of signs observed at the
application site of animals treated with CD 271 aqueous gel, the
frequency of application was reduced to five times a week. For
similar reasons the frequency of application was further reduced to
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three occasions each week from week 63. For males and females of the
high dosage group treatment continued for 98 and 101 weeks
respectively. The remaining groups were treated for 104 weeks.

The Cox and the generalized Wilcoxon methods were used to test the
heterogeneity in survival distribution. The test results revealed
that there was no statistically significant difference (at 0.05
level) in the survival distribution in female mice. However, there
was a statistically significant difference {(at 0.05 level) in the
survival distribution in male mice. The nregative control group
survival was compared with the vehicle control group survival. The
test results showed that there was no significant difference in
survival between two control groups in both sexes.

The statistical methods given in the paper of Peto = al. (1980) and
an exact permutation trend test were used to test the positive linear
trend in intercurrent mortality and incidental tumor rates. Since
there were two control groups in this study, three separate sets of
analyses were applied to these data sets. In the first set of
analyses {(called Cl), the data of negative control, low, medium, and
high dose groups were used. In the second set of analyses (called
C2), the data of vehicle contreol, low, medium, and high dose groups
were used. In the third set of analyses (called C1+C2}, the data of
both controls, low, medium, and high dose groups were used. Applying
the above methods to the data on sponsor's computer diskettes, the
results of the analyses showed that there were significant (at 0.05
level} linear trends in the intercurrent mortality rate in both
female (Cl: p = 0.0299, C2: p = 0.0285, Cl+C2: p = 0.0173) and male
mice (Cl: P = 0.0027, C2: P = 0.0038, Cl+C2: P = 0.0005).

Results of the tumor data analyses showed that there was a
significant (at 0.05 level) positive linear trend in the spleen
hemangiosarcoma and hemangioma in female mice (Cl: P = 0.0962, C2: P
= 0.0372, Cl+C2: P = 0.0405). The reviewer also applied age-
unadjusted (data constraint) exact permutation trend test to the
incidence data of vascular endothelial tumors (hemangioma or
hemangiosarcoma) regardless of their primary tissue in female mice.
The incidences are 6/50, 1/50, 3/50, 6/50, and 7/50 for negative
control, vehicle control, low, medium, and high dose groups. The
results showed that there was a significant (at 0.05 level) positive
linear trend in the vascular endothelial tumors (hemangioma or
hemangiosarcoma) regardless of their primary tissue in female mice
{Cl: P = 0.2072, C2: P = 00,0242, C1+C2: P = 0.0663). However, the
prevalence rate of vascular endothelial tumors (hemangioma or
hemangicsarcoma) in the concurrent contrcl group in female mice 1is
greater than one percent. They are considered as common tumors in
this strain of mice. For a common tumor, we consider a positive
linear trend not to occur by chance of variation only if the p-value
is smaller than 0.01. Therefore, we do not regard the positive
linear trend in vascular endothelial tumors (hemangioma or
hemangiosarcoma) in female mice as statistically significant.
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ophe L

Daphne Lin, Ph.D.
Mathematical Statistician
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Karl K. Lin, Ph.D., Group Leader, SARB

Original NDA 20-338

HFD-520/Dr. Lumpkin

HFD-520/Dr. Mainigi

HFD-520/Ms. Cook

HFD-710/Chron

HFD-715/Dr. Karl Lin

HFD-715/Dr. Daphne Lin

HFD-715/Chron (SARB)

HFD-502/Dr. Taylor

HFD-715/DRU 2.1.1, Adapalene, Owen/Galderma Lab.
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Table 5

Incidences (%) of phasochromocytoma among male CD rats from 104-week

oncogenicity studies conducted at 1986 and 1987
Study reference - Benign Malignant Number
numbers phaeochromocytoma  phasochromocytoma examined
(DKO43’ 4(8) 0{0}) S0
CDRO43!? 6{12) 0{0) 50
CORO44 11(22) 0({0) 49
CDRO6O 4(8) 2(4) 50
CDRO61! 12(24) 3(6) 50
CDRO6]? , 12{24) 3(6) 50
This study:
Group
1 7(12) 2(3) 60
Py 9(15) 3(5) 60
3 10(17) 0(0) 60
4 18%(30) 3(5) 60

* Historical control studies were selected to ensure that the
conditions of animal husbandry were similar to those used for
this study.

' and ' are used to identify control groups for studies with
two such groups.

a4 Significantly different from controls, P < 0.05

Table 6

Incidences (%) of tumours of pancreatic fslet cells among male CD rats
from 104-week oncogenicity studies conducted at
1986 and 1987.

Study reference Isiet cell Islet cell  Jslet cell Number
numbers adenoma carcinoma tumour examined
CORO43! 5(10) 0{0) 5(10) 50
CDRO43! 2(4) 0{0) 2(4) 50
CDRO44 5(10) 1{2) 6(12) 50
CDRO&O 4(8) 1{2) 5(10) 50
CDROG1! 3(6) 3(6) 6{12) 50
COROS]?* 8(16) 2(4) 10{20) 50

This study:
Group
1 2(3) 1(2) 3(S) 60
2 4(7) 4(7) 8(14) 59
3 2(3) 4(7) 6(10) 60
4 5(8) 4(7) 9(15) 59

* Historical control studies were selected to ensure that the
conditions of animal husbandry were similar to those used for
this study

'‘and ' are used to identify control groups for studies with
two such groups



Table 7

Incidence (X) of follicular cell tumours of the thyroid among female
CO rats from 104-week oncogenicity studies conducted at
1985 and 1987

Study reference Follicular Follicular Follicular Number

numbers cell adenoma cel) carcinoma cell tumour examined
CDRO43! 0(0) 0(0) 0(0) 50
CDRO43! 2(4) ¢(0) 2(4) 50
CDRO&4 1(2) 0(0) 1{2) 50
CDROGO 2(4) 2(4) 4(8) 49
CDROS]! 2(4) 5{(10) 6(12). 50
CDRD61* 1(2) 1(2) 2(4) 50
This study
group
1 0(0} 0(0) 6{0) 60
2 1(2) 0(0) 1{2) 59
3 0(0) 1(2) 1{2) 60
4 4(7) 1{2) 53(g) 60

* Historical control studies were selected to ansure that the

conditions of animal husbandry were similar to those used for
this study

' and ! are used to identify control groups for studies with
two such groups

4 Significantly different from controls, P < 0.05
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Table 8 (continued)

TABLE | - continued
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Table 9
Oncogenicity Study
Intercurrent Mortality Rates

Male Rats
Weeks  cContxol _Low Medium High
S D % S D % g D 1 S D %
0-50 60 5 8.33 60 2 3.33 60 4 6.66 60 1 1.66
51-80 85 11 20 58 16 27.6 56 22 39.3 59 13 22
81-104 44 29 65.9 42 27 64.3 34 25 73.5 46 34 73.9
Term. 15 15 9 12

Female Rats

Weeks Control _Low Medium High

S__D ¥ S D % S D % S D _ %
0-50 60 2 3.33 60 2 3.33 60 1 1.66 60 2 3.33
51-80 58 22 37.9 58 12 20.7 59 14 23.7 58 16 27.6
81-104 36 25 €9.4 46 35 76 45 29 64.4 42 30 71.4
Term. .11 11 16 12

Notes: S: Number of animals starting during the period
D: Deaths
¥: Percent of death during the period



Table 10
Tumor Incidence Rates
Female Rats, Thyroids Follicular Cell Tumors

Weekg  _cControl Low Medium High

_T N T N _T N T N
0-50 U 2 0 2 0 1 0 2
51-80 0 22 c 12 0 14 0 16
81-104 0 25 0 35 1 29 4 30
terminal O 11 1 11 0 16 1 12

Total 060 1l 60 I > 60
p-value = 0.0049
Table 11

Tumor Incidence Rates
Male Rats, Adrenal Benign and Malignant Pheochromocytomas

Weeks Control Low Medium Higl

T N T N T N T N
0-50 0 5 0 2 0 4 4 1
51-80 1 11 2 16 2 22 3 13
81-104 7 28 4 27 6 25 13 34
terminal 1 15 6 15 2 9 ) 12

Total $ 60 12 6¢ 10 60 21 60
p-value = 0.0051

Notes: T: Number of necropsies with the above tumor.
N: Number of necropsies.



Table 12
Tumor Incidence Rates
Male Rats, H'poietic Monocytic Leukaemia

Weeks _ Control Low Medium High
T N T N T N T N
0-50 1 5 0 2 0 4 1 1
S1-80 o 11 0 16 1 22 0 13
81-104 o 29 2 27 1 25 3 34
terminal 0 15 0 15 0 9 0 12

Total 1 60 2 60 2 60 4 60
p-value = 0.069%6

Table 13
Tumor Incidence Rates
Male Rats, H'poietic Histiocytic Sarcoma

Weeks Control Low Medium High
T N T N T N T N
0-50 o 5 o 2 0 4 o 1
51-80 o 11 0 16 0 22 0o 13
81-104 0 29 0 27 0 25 1 34
terminal 0 15 0 15 0o 9 112

Total C__ 60 Q &0 060 2 60
p-value = 0.06396

Notes: T: Number of necropsies with the above tumor.
N: Number of necropsies.



Table 14

Toxicity Study
Intercurrent Mortality Rates

Male Rats
Weeks contxol _Low Medium High
S D % S D % S D ¥ S D L3
0-50 20 Q 0 20 1 5 20 1 S
51-78 20 9 45 19 5 26.3 18 7 36.
Term. 16 14 12
Female Rats
Weeks Control _Low Medjium High
S __D S D ¥ S D__ % S D %
0-50 20 1 S 20 0 0 20 1 5
§1-78 19 26.3 19 3 15.7 20 4 20 19 2 10.
Term. 14 16 17

Notes: S: Number of animals starting during the period

D: Deaths

%: Percent of death during the period



Table 15
Tumor Incidence Rates
Male Rats, Adrenal Benign and Malignant Pheocihiromocytomas

Weeks Control Low Medium High

T N T N T N T N
0-50 0 0 0 0 0 1 0 1
51-78 0 4 0 9 1l S 1 7
terminal 2 16 0 11 2 14 7 12

Iotal 2 20 0 20 320 g <0

p-value = 0.0003

Notes: T: Number of necropsies with the above tumor.
N: Number ¢of necropsies.




Table 16
Oncogenicity and Toxicity Studies
Intercurrent Mortality Rates

Male Rats
Weeks Control Low Medium High
S D % S D__% s D % S__D %
0-50 80 5 6.25 80 2 2.5 80 5 6.25 80 2 2.5
51-78 75 14 18.6 78 21 26.2 75 23 30.6 78 18 23.0
79-79 61 16 26.2 57 11 19.3 52 14 26.9 60 12 20
80-104 45 30 6.66 46 31 67.4 38 29 76.3 48 36 75
Term. 15 15 9 12
Female Rats
Weeks _Control Low Medium High
S D % S D % S D % S D %
0-50 80 3 3.75 80 3 3.75 80 11.25 80 3 3.75
51-78 77 25 32.4 77 12 15.6 79 16 20.2 77 15 19.4
79-79 52 14 26.9 €5 16 24.6 63 16 25.4 6z 17 27.4
80-104 38 27 71.0 45 38 77.5 47 31 65.9 45 33 73.3
Term. 11 11 16 12

Notes: S: Number of animals starting during the period

D: Deaths
%: Percent of death during the period



Table 17
Tumor Incidernice Rates
Female Rats, Thyroids Follicular Cell Tumors

Weeks = Contyol low Medium High

T N T N T N T N
0-50 0 3 0 3 0 1 0 3
51-78 0 25 C 12 0 16 0 15
79-79 0 14 C 16 4] 16 1l 17
80-104 0 27 0 38 1 31 4 33
terminal @ 11 1 11 0 16 1 12
Total 0__ 80 1__ 80 1 80 6 80

p-value = 0.0017

Table 1§
Tumor Incidence Rates
Male Rats, Adrenal Benign and Malignant Pheochromocytomas

Weeks Control Low _ Medium High
T N T N T N T N
0-50 C s v 2 0 5 0 2
51-78 1 14 1l 21 3 23 2 18
79-73 2 16 0 11 2 14 7 12
80-104 7 30 5 31 € 29 15 36
terminal 1 15 6 15 2 9 5 12

Total 11 80 12 80 13 __ 80 29 80
p-value < 0.0001

Notes: T: Number of necropsies with the above tumor.
N: Number of necropsies.



Table 19
Tumcr Incidence Rates
Male Rats, H'poietic Histiccytic Sarcoma

Weeks Control Low Medium High

T N T N T N T N
0-50 0 5 0 2 0 S 0 2
51-78 1 14 0 21 1 23 0 18
79-79 0 16 0 11 0 14 1 12
80-104 0 30 0 31 0 29 1l 36
terminal O 15 0 15 0 9 2 12
Total 1 80 0__ 80 1 80 380

p-value = 0.0605

Table 20
Tumor Incidence Rates
Male Rats, H'poietic Monocytic Leukaemia

Weeks Control _Low Medium High_

T N T N T N T N
0-50 1l 5 0 2 1 5 1 2
51-78 0 14 0 21 1l 23 0 18
79-79 0 16 0 11 0 14 0 12
80-104 0 20 p 31 1 29 3 36
terminal O 15 0 15 0 9 0 12
Total 1 80 _2 80 3 80 4 80

p-value = (0.0853

Notes: T: Number of necropsies with the above tumor.
N: Number of necropsies.
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Table 25

Incidence (%) of vascular endothelial tumours among female CD-]1 mice from
104 weeks oncogenicity studies

Study reference .........This study

number*
, CDM032 Female
Group A B 1 2 3 4 5
Level (% w/w) 0 0 0.03 0.1 0.3
Vascular endotheial
tumours (10} 7(13) 6(12),.1(2) 3(6) 6(12) 73(14)

Number of animals examined 52 52 50 50 50 50 50

* Historical control data were selected to ensure that the conditions
of animal husbandry were similar to those used for this study
a  Significantly different from controls, P < 0.05

4 Selected tissues only (liver, ovaries, skin, spleen, uterus, uterine
cervix)

A and B are used to identify control groups for studies with two such
groups .
Table 26

Group distribution of microscopic findings in treated skin

Males Females
Group 2 3 4 5 2 3 4 5
Level (% w/w) 0 0.03 0.1 0.3 0 0.03 0.! 0.3

Skin treated x 4 Number examined 50 50 50 S0 S0 SO S0 S0

- Acanthosis 4 50C 49C 48C¢ 3 50¢ 50¢ 50¢
- Hyperkeratosis 1 26€ 38€ 44C¢ o 31 44C 43¢
- Scab{s) 3 23C 3.C 38 0 24¢ 23¢ 3C
- Ulcer(s) 17 14 24¢ 1 1 6 1pb
- Diffuse subcutaneous inflammation

collagen deposition 0 27¢ 37C 43° ¢ 38° 43¢ 4¢
- Increased superficial follicles 0 1 1 gt o 0 3 78
- Atrophy of glandular and/or

follicular structures 1 120 19¢ 26¢ o 3 gb ¢

a Significantly different from vehirie controls, P < 0.05
b Significantly different from vehicle controls, P < 0.0l
¢ Significantly different from vehicle controls, P < 0.00}

Table 27

Group distribution and severity of acanthosis in treated skin
Males Females
Group 2 3 4 5 2 3 4 5
Level (% w/w) 0 0.03 0.1 0.3 0 0.03 0.1 0.3

Skin treated x 4 Number examined 80 S50 50 50 S50 50 50 SO

ASaEEZ?;;? 0 | 1 0 1 1 1 0
- slight 4 18 8 5 2 21 10 Z
- moderate 0 30 39 36 0 28 33 38
- marked 0 1 1 7 0 0 6 10



Table 28
Intercurrent Mortality Rates
Male Mice

W .. Cont. Veh. : Low Medium High
S_ D% S D % S D % S D ¥ S D %
0-50 50 2 4 50 6 12 S0 8 16 S0 8 16 S0 14 28

51-80 48 7 14.5 44 B 18.2 42 9 21.4 42 11 26.2 36 14 38.8

81-104 41 17 41.4 36 9 25 33 11 33.3 31 16 51.6 22 6 27.2

/81-98
Term. 24 27 22 15 16
Female Mice
Weeks Neg. Cont. Veh. Cont. Low Medium High
S D % S D % S D & S D & s D %
0-5¢0 50 3 6 50 7 14 50 2 4 S0 5 10 S0 7 14

51-8C 47 9 19.1 43 € 13.5 48 8 16.6 45 17 37.7 42 11 25.6

81-104 38 16 42.1 37 13 35.1 40 19 47.5 28 9 32.2 32 17 53.1
/81-101
Term. 22. 24 21 19 15

Notes: S: Number of animals starting during the period
D: Deaths
%: Percent of death during the period



Table 29

Tumor Incidence Rates

Female Mice, Spleen Hemangiosarcoma and Hemangioma
Weeks Neg. Control Veh. Control Low _Medium High
T N Y N T N T N N
0-50 0 3 0 7 0 2 0 5 7
51-80 0 S 0 6 0 8 0 17 11
81-104/ 1 16 0 13 0 195 1 9 17
81-101
terminal © 22 0 24 1 21 0 19 15
Total 1 20 0 50 ! 20 1 20 20
Cl: p-value = 0.0962
C2: p-value = 0.0372
Cl1+C2: p-value = 0.0405

Notes:

T: Number of necropsies with the

N: Number of necropsies.

above tumor.
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NAME OF ACTIVE INGREDENTIN: ADAPALENE

REJOXT DATE: 1} 22 APRIL 1992 -2) 13 APRIL 1982
REFOKT JANERR: 1) MDI92070 - 2) 91:CTDOS 311021
STUDY FERICD (YRAXS: /985 1998-1991

ONCOGENIC/CARCINOGENIC POTENTIAL | o ocoas@mano
TUMOUR DATA voune i ™
APDIVDUMNMNO:___
FREQUENCY ACCORDENG TO DOER AND SEX )
NUMBER OF TUMOURS [N ALL ANDMALY WIGCH WERE EVALUATID | (1) (2) (2 (4)
(WTTHOUT CONSIDERATION OF THE CAUSES AND AELEVANCD CONTROL (co271) (ch271) (cD27:)
WOMETRICAL EVALUATION: Yes(+} wol ] ™ r ™ r ™ r v r
NUMBER OF ANTLIALS EVALUATED & o 0 “w 1Y 6 60 é
ORGaAN DENTIFICATION OF THI TLAMOUR
ADRENAL
CORTEX CORTICAL ADENOMA 2 [ 0 ! ¢ 0 0 ¢
ADRENAL
MEDULLA | MALIGNANT PHAEOCHROMOCYTOMA 2 ! 3 ! 0 2 E) 3
BENIGN PHAEOCHROMOCYTOMA 7 é ’ 3 10| 6 | e | 3
BRAUY NUMBER EVALUATED IF LESS THAN 60 ) ‘
MALIGNANT GRANULAR CELL TUMOUR 3 ! ! 0 o | o J 0
MALIGNANT ASTROCYTOM A 0 ¢ 0 ] i 0 ¢ ]
coLow NUMBER EVALUATED IF LESS THAN 60 5 39 |
CARCINOMA 0 o ] ¢ 1 | 0 ) 0
Lo NUMBER EYALUATED IF LESS THAN 60 5 ) | o
DENUM CARCINOMA ¢ y o ¢ [ ! ] ]
JEJUNUM | NUMBER EVALUATED IF LESS THAN é0 sp | | | s
CARCINOMA ¢ 0 0 ’ 0 ) ! ¢
LEIOMYOSARCOMA ) ’ 0 ’ | ’ ] )
LIVER MEPATOCELLULAR CARCINOMA 1 ’ 3 i ! ’ 7 j
HEPATOCELLULAR ADENOMA 0 [} ’ ’ 0 ! 0 ]
MAMMARY | NUMBER EVALUATED IF LESS THAN 60 58 1 1Y)
TISSUE FIBRGADENOMA ’ ’ ’ 1 0 ! ’ )
CAUDAL
MES NUMBER EVALUATED IF LESS THAN 40 s 5
LYMPH MAEMANGIOAIA ¢ ] ) 0 0 ¢ ! ¢
NODES
OVARIES GRANULOSA-THECA CELL CARCINOMA Na | o | Na | @ | ma] & | wa | 0
*p < 0.05, N/A - Not Applicable, Page 2 of 5
MES - MESENTERIC
- CIRD TONIT A
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NAME OF TOIEMED pro0iCT: DIFFERIN GEL

PAGE NUMBER

MAME OF ACTIVE INGRIDENT'S: ADAPALENE

REFOKTDATL: [} 22 APRIL 1992 « 2 13 APRIL 1992
REPOXT NUMBER: [) MDIS2070 - 2 91/CIDOS2I1021
STUDY FERICD (YEARN): 1989 [990-199]

ONCOGENIC/CARCINOGENIC POTENTIAL [ M0 o Tosocnemanian
TUMCUR DATA vane. pacx: ™
ARDROUM N :
PREQUINCY ACCORDIAG TO DOEE AND SIX (o)
NUMBER OF TUMOURS IN ALL ANIMALS WHICH WERE EVALUATED (1 (2) 3 t4)
CRTTROUT CONSIOERATION OF TIE CAUSES AMD RILEVANCE CONTROL {CD271) {CD221) (CDi?1)
SMOMTTRICAL EVALUATION: (e} noi ] 7 r M r Y] r M r
NUMDIR OF ANTMALS EVALUATED 40 6 & &0 ' 7 0 1
ORGAN IDENTIFICATION OF THE TUMOUR
PANCREAS NUMBER EVALUATED IF LESS THAN 60 K1 1 L] ]
ISLET CELL CARCINOMA y) [ 4 1 4 ¥ 4 [
ISLET CELL ADENOMA 2 1 4 1 2 1 E 2
EXOCRINE CELL ADENOMA o 9 ) [ 1 ’ [ a
PARA- NUMBEREVALUATED IF LESS THAN 60 D 5 31 £ #4 34 5 L1 32
THYROIDS | ADENGMA 7 F 4 2 k) 2 2 o
PITUITARY NUMBEREVALUATED IF LESS THAN 60 39 3
CARCINQMA 0 [ ¢ 1 1 ¢ 1 0
MALIGNANT GRANULAR CELL TUMOUR 0 s 1 ¢ [ [ [ g
i ADENQMA 20 < 25 43 a4 45 25 435
PROSTATE NUMBEREVALUATED IF LESS THAN 60 Nid NIA Ni4 5 NIA
ADENOCARCINOMA ) Nis ¢ NIA 1 Nia [ NiA
RECTUM | NUMBER EVALUATED IF LESS THAN 60 5
LEIOMYOSARCOMA ¢ 0 1 ? ? 2 [} &

SEMINAL ADENOCARCINOMA

9 NiA ] NiA ’ NiA )

NiA

YESICLES
SKELETAL SARCOMA o 0 ’ 1 s s 9 0
MUSCLE
TESTES BENIGN INTERSTITIAL CELL TUMOUR 2 NIA 2 NiA 2 Ni4 P4 NiA
THYMUS NUMBER EVALUATED IF LESS THAN 40 5 35 51 57 37 i 7 33
ADENGCARCINOMA OF THYROGLOSSAL DUCT e 4 ’ e 4 ’ ! ’
¢

THYOVWA

= P < (.05, N/A - Not Appiicable

Page Jol5
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NAME OF FOEReD rooucT: DIFFERIN GEL
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PAGE NUMBER

MAME OF ACTIVE NGATDAENTIS: ADAP: LENE

KEFORTOATE: 1) 22 APRIL 1992 - 2 13 APRIL 1992
RETORT WUNSKR: 1) MDII2278 - 2) 911CIDeS3i1021

STUDY YEROD (YEARD: [ 929 1990-1991

ONCOGENIC/CARCINOGENIC POTENTIAL | T on TococMminan
TUMOUR DATA e race: ™
N
PREQUENCY ACCORDING TO DOKE AND SEX W)
VUMBER OF TUMOURS L ¢ ALL AMMALS WIGCH WERE EVALUATID £y i2i (1} (4
(WITHOUT CONSIDARATION OF THE CAUSES AND RILEVANCE CONTROL (CD271) {CD271) (cn2rr)
BMOMETRICAL EVALUATION: Vis{e] TR N r ™ r ™ r ™ ’
NUMBER OF ANDMALS EVALUATED “° @ & () 7 () & o
ORGAN IDOTIICATION OF THE TUMOUR
THYROIDS | NUMBER EVALUATED IF LESS THAN 64 5 2| 59 7
FOLLICULAR CELL CARCINOMA ¢ ’ 2 ] 2 1 ’ r
FOLLICULAR CELL ADENOMA 2 ¢ ] f [ ¢ i ‘
PARAFOLLICULAR CELL CARCINOMA i 1 2 ¢ 2 3 J r
PARAFOLLICULAR CELL ADENOMA s 2 ] 4 s s [ ‘
URINARY NUMBER EVALUATED IF LESS THAN 60 59
BLADDER | TRANSITIONAL CELL PAPILLOMA ] [ ’ ! ? ’ ! ’
UTERUS NUMBER EVALUATED IF LESS THAN 60 NIA NiA NIA NiA | 359
ADENOCARCINOM A NA | e | N 0 | ~Ma| 2 | M4 !
FIBROMA Na | & | Nu ¢ ‘Ml 1 | Na) e
VAGINA NUMBEREVALUATED IF LESS THAN 60 NIA NIA NIA NiA } 52
SQUAMOUS PAPILLOMA NIA i NiA 0 | Na| o Y Na| o
ABDOMEN | NUMBEREVALUATED IF LESS THAN 60 : ¢ 0 ¢ [ ¢ ’ 1 ’
SARCOMA I | Na | Mma | Na ¢ | Na 1 ] NaA
EYERIGNT | NUMBEREVALUATED IF LESS THAN 6 ‘ ¢ 2 2 s ‘ ‘ 1
SCHWANNOMA i ’ ’ ’ ’ ’ ’ ’
Foor NUMBER EVALUATED IF LESS THAN 60 s ) 2 2 4 3 ‘ k]
SARCOMA 1 [ 0 ’ ’ ’ i 0
PAPILLOMA ] ¢ (] ’ [} ’ 1 ']
MAEM. MONOCYTIC LEUKAEMIA I ¢ 2 2 2 ! ‘ ’
OPOIETIC | MALIGNANT LYMPHOMA I (] ! ’ 3 ! ¢ ¢
TUMOUR | HISTIOCYTIC SARCOMA ’ ’ ’ ] ? 2 2 [
* p<0.05, N/A - Not Applicable Page 4 of5
QD TOX017
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MAME OF FOGRAD ronucT: DIFFERIN GEL

PEE ARG At ER) u LRIy,

PAGE

NAME OF ACTIVE DIGRSDANTIS: ADAPALENE

ROKTOATK: 1) 22 APRIL 1992 - 2) 13 APRIL 5992
ROORT VAGER: 1) ML. 02078 - 2) 91)CIDOS3I102)

STUDY MNIGD (YEARD: [ 989 1990-1 991

o

ONCOGENIC/CARCINOGENIC FOTENTIAL | oo Tosocammanon
TUMOUR DATA Vo — ™
FREQUENCY ACCORDING TO DOET AND SEX ()
NUMBER OF TUMOURS IN ALL ANDMALS WICCH WERE EVALUATED (1) (2) (3 (4)
INTTHOUT CONTDERATION OF THE CALEES AND RELEVANCD CONTROL (CDar:) {CD271} (CD271}
MOASTRICAL IVALUATION: s(«+] Mol } Y] r M r ™ r Y] r
NUMBER OF ANIMALS EVALUATID i @ L ([ ' (7 & ([
ongAN IDONTIFICATION OF THE TUMOUR
MAMAMARY | NUMBER EVALUATED IF LESS THAN 60 7 o | < s 5 2 “
TISSUE CARCINOMA ’ Fl ) ’ 4 NIA 9 b 4
OTHER FIBROADENOMA s rF k) a4 | Na| . 2 4
MISCELL- NUMBER EVALUATED IF LESS THAN 40 [ 1 ! ’ ¢ ’ ¢ ’
ANEQUS CHORDOMA Nia ] ) Nia NiA NIA NiA NIA
MUSCULO . | NUMBEREVALUATED IF LESS THAN 60 3 o ] [ ] ¢ rJ ¢
SKELETAL | OSTEOSARCOMA B | NiA s Nia 8 NiA | NIA | NiA
SALIVARY NUMBER EVALUATED IF LESS THAN 60 ¢ ’ [ 1 [ e 8 ¢
GLAND MALIGNANT CARCINOMA NIA | NIA | Nia ! NIA | NiA | NiA | N4
OTHER
SKIN NUMBER EVALUATED IF LESS THAN é0 k /) L7 M i5 20 L ) b1 5!
OTNER SARCOMA 4 1 4 1 J 3 ) s
CARCINOMA e s 1 2 ¢ [ ! [
MYOEPITRELIOMA ? ] ’ ’ [ s Fi ¢
TIYMBAL'S GLAND CARCINOMA e [ ’ s 4 s ’ !
PAPILLOMA B} 1 J ’ 2 | J ’
KERATOACANTHOMA 2 ’ 4 e 7 ’ § ’
BENIGN BASAL CELL TUMOUR [ e 4 ¢ i e I ¢
SEBACEOUS ADENOMA I 9 ! ’ ] [ ¢ #
LIPOMA I ) 7 s 2 1 4 [
FIBROMA 4 f) L) ] ’ 4 4 3
Tasl NUMBER EVALUATED IF LESS THAN 60 ¥ f ¥ I ! 1 2 I
PAPILLOMA ! 4 d [ ¢ 4 ' ¢
*p < 0.05, N/A - Not Applicable Page Sof 5
CIWD TOX0I? A

5 072889
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*p< 0.03.

N/A Not Appticable

weccoenr: APPENDIX II (8 pades)
GALDERMA REFERENCE TO
NAME OF FOQSED PROOUCT. DIFFERIN GEL !
PAGE NUMBER
NAME OF ACTIVE INGREDENTW): ADAPALENE AEFORTDATE: Aprdl 22 1992 March 3, 1992
REFORT MMGR: MD/92071 21ICIDOI710644
STUDY POGO0 (YEARS: J 989 - 1990 - 1991 -
ONCOGENIC/CARCINOGENIC POTENTIAL | " oaw Topocamimon
voLIME: PAGE: 3
TUMOUR DATA
ADDENDUM NO ;
FXEQUENCY ACCORDING TO DOSE AND SEX ()
NUMBER OF TUMOURS (N ALL ANTMALS WHICH WERE EVALUATED @ (4] “ s)
WITHOUT CONSDERATION OF THE CAUSES AND RELEVANCE VEHICLE CD271 CD271 cpbzr1
Consrol AQUEOUS | AQUEOUS | AQUEOUS
_GEL SEL GEL
NOMETRICAL EVALUATION: vis[+! vo() M - M F M r v r
NUMBER OF ANIMALS EVALUATED 0| 0| 50| 50| 50| 50| 50 | 0
ORGAN MENTIFICATION OF THE TUMOUR
ADRENAL . | NUMBER EVALUATED IF LESS THAN 50 @ | 4 47
CORTEX CORTICAL ADENOMA I ! 2 0 2 0 2 7
SPINDLE CELL TUMOR (BENIGN) 0 1 0 1 ! 0 0 0
ADRENAL - | NUMBER EVALUATED IF LESS THAN 50 o “ | o Vi
MEDULLA | PHAEOCHROMOCYTOMA ¢ 0 2 i ) ! 0 0
KIDNEYS NUMBER EVALUATED IF LESS THAN 50
RENAL CARCINOMA 0 0 0 0 1 ¢ 0 0
HAEMANGIOSARCOMA 1 0 0 0 ¢ 0 0 0
Lrven HEPATOCELLULAR CARCINOMA 2 0 o I 5 0 J ¢
| HEPATOCELLULAR ADENOMA 2 0 I 2 2 ] ! 0
HAEMANGIOSARCOMA 2 1 1 2 2 ! 2 !
HAEMANGIOMA 0 ¢ 2 0 ! ! ¢ 0
LUNGS NUMDER EVALUATED IF LESS THAN 50 2| | | 3
PULMONARY CARCINOMA : 5 5 2 7 3 ‘ 0
PULMONARY ADENGMA ] 7 3 4 é ¢ 2 2
CESOPHA- | NUMBER EVALUATED IF LESS THAN 50 o | 2] 2| 3| u
GUS SQUAMOUS CELL PAPILLOMA 0 0 0 ¢ 0 ) ! 0
OVARIES | NUMBER EVALUATED IF LESS THAN 30 NIA NA| @ | NA| o | Na
GRANULOSA-THECA CELL CARCINOMA NA| @ | NA] t | NA| o | NA| I
ADENOMA NA | 4 | Na| 1 | N o | ma| 2
HAEMANGIOSARCOMA Na|l o0 L wa| o | Nal o | a2
LUTEOMA mal o [ Ma| @ [ NAa| o | Na] 0
PARA- NUMBER EVALUATED IF LESS THAN 50 2| | s} | B| | @ |
THYROIDS | ADENOMA 0 0 ¢ ] 0 ) ? !
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NAME OF COMPANY:
GALDERMA REFERENCETO
NAME OF FOBGED ProouCT: DIFFERIN GEL /
PAGE NUMABER
NAME OF ACTIVE INGRIDIENTIR): ADAPALENE REIGRTRATE: Aprid 22 1992 March 3 1992
RLFORT NUMEER: MD/92071 2ICIDO3I7I0644
STUDY FERIOD (YEARS: /989 - 1990 - 1991
ONCOGENIC/CARCINOGENIC POTENTIAL | " o ToRocMBmAToxn
vouna: PAGE: ™
TUMOUR DATA
ADOENDUM NO
FREQUINCY ACCORDING TO DOSE AND SEX )
NUMBER OF TUMOURS DN ALL ANDMALS WHICH WERE EVALUATED 2 A4 )
(WITHOUT CONSIDERATION OF THE CAUSES AND RELEVANCD VEHICLE cp271 cp27! €p27!
Congol AQUEOUS AQUEOUS AQUEOUS
GEL GEL Gl
NOMETMCAL EVALUATION: s (+) No( | M F M F v r M H
NUMBER OF ANIMALS EVALUATED 30 50 30 0 50 30 50 s
ORGAN DENTIFICATION OF THE TUMOUR
PANCREAS NUMBER EVALUATED IF LESS THAN 50 22 28 36 i
ISLET CELL ADENOMA ! [ g g [ [ ¢ ¢
PITUITARY | NUMBER EVALUATED IF LESS THAN 50 o 49 @ |2 3| 0| o
ADENOMA 0 ¢ [ 1 q i ¢ 0
PROSTATE | NUMBER EVALUATED IF LESS THAN 34 o | Na) 272 | Na)l 32 ] N Nia
ADENOCARCINOMA 0o | NaA] 0 | N4 0 | ~ia !
SKIN - NUMBER EVALUATED IF LESS THAN 56
TREATED | SARCOMA ! 0 0 I 0 0 0
7 PAPILLOMA ¢ ¢ 0 ¢ ¢ ! ? 0
SPLEEN NUMBEREVALUATED IF LESS THAN 50 49 49
HAEMANGIOSARCOMA ) ) 1 ! I ! I 2
HAEMANGIOMA 0 0 0 ¢ 0 ¢ ! !
SUBMAN.- | NUMBEREVALUATED IF LESS THAN 50 w | 22 » | u
SALIVARY. | CARCINOCMA a g o 2 & g o o
GLAND U
TESTES INTERSTITIAL CELL TUMGOR IBENIGN) 1 NIA F] Nia ! NI 2 NI
THYMUS NUMBER EVALUATED IF LESS THAN 30 «a | @) 22| 2| 22 J0)| 4 | &
THYPOGLOSSAL DUCT CARCINOMA F] 1 0 ] 0 2 ] ¢
THYMOMA ¢ 0 0 0 2 ) 0 0
UTERINE - | NUMBER EVALUATED IF LESS THAN 50 NIA NA | 29 | Na | 28 | Ma | <
CERVIX LEIOMYOMA NIA 0 | Na 0 { NaAl o | N4 !
LEIOMYOSARCOMA NIA ¢ | Na i Nal o L ma ¢
UTERUS NUMBER EVALUATED IF LESS THAN 50 NIA NA | o | N4 NiA
LEIOMYOSARCOMA Nia 2 | Mal 2 | Nal 2 | N4
=5 <0.05. N/A Not Appiicable. 1L Lefr SR 354




NAME OF COMPANY: ’ SUMMARL 1An: Tamemmm—————
GALDERMA REFERENCETO
NAME OF FOISHED ProOUCT: DIFFERIN GEL !
PAGE NUMBER
MAME OF ACTIVE NGAILONTS: ADAPALENE KEFOXT DATE: Apnil 22, 1992 March X 1992
EyORT MAGER: MD#207] 31ICIDJI7I0644
STUDY PERIOD (YEARD: /80 - 1990 - 199!
ONCOGENIC/CARCINOGENIC POTENTIAL | *©rmamoeocmmesion
VOLIAE: PAGE: T
TUMOUR DATA
ADOENDUM NO :
FREQUENCY ACCORDING TO DOSE AND SEX i}
NUMBER OF TUMOURS IN ALL ANIMALS WHICH WERE EVALUATID )
CONTROL
(WITHOUT CONSIDERATION OF TI0E CAUSES AND RELEVANCD (CLIPPED
ONLY)
BIOMETRICAL EVALUATION: 5[+ Nof ) M r ™ r "] r M
NUMDER GF ANTMALS EVALUATED g 50
ORGAN IDENTTICATION OF THE TUMOUR
PANCREAS NUMBER EVALUATED IF LESS THAN 50 NIA 4 1
ISLET CELL ADENOMA NA | @
PIIUITARY | NUMBER EVALUATED IF LESS THAN 50 NIA 2
ADENOMA Na | 2
PROSTATE | NUMBER EVALUATED IF LESS THAN 50 NIA | NIA
ADENOCARCINOMA Nia NiA
SKIN - NUMBER EVALUATED IF LESS THAN 50 NIA 2
TREATED | SARCOMA NIA ¢
PAPILLOMA NiA g
SPLEEN NUMBER EVALUATED IF LESS THAN 50 NIA
HAEMANGIOSARCOMA NIA !
HAEMANGIOMA NA | 0
SUBMAN.. | NUMBER EVALUATED IF LESS THAN 50 NIA I}
SALIVARY- | CARCINOMA NIA 1
GLAND L)
TESTES INTERSTITIAL CELL TUMOR (BENIGN) Nid | Nia
THYMUS NUMBER EVALUATED IF LESS THAN 50 NIA §
THYPOGLOSSAL DUCT CARCINOMA NIA i
THYMOMA Nia i
UTERINE - | NUMBER EVALUATED IF LESS THAN 50 NIA
CERVIX LEIOMYOMA NIA 0
LEIOMYOSARCOMA NIA 0
UTERUS NUMBER EVALUATED IF LESS THAN 50 NiA | 0
LEIOMYOSARCOMA NIA 4

= p < 0.05. N/A Not Applicable, (L) Left

et 8:]-OR

CIRD TONIOIT A




NAME OF COMPANY: .
GALDERMA REFERENCETO
NAME OF FINISMED PRooucT: DUFFERIN GEL /
PAGE NUMRBER
NAME OF ACTIVE NGREDENTIS: ADAPALENE AZIORT DATE: Apnid 22, 1992 March 3 1992
REroRT MAGER: MD/92071 21ICIDOI7IOS 4
STUDY FEXICO (YEARS): I989 - 1990 - 1991
ONCOGENIC/CARCINOGENIC POTENTIAL | (T oToronmimnan
VOLLME: PAGEL: ™o
TUMOUR DATA
FREQUENCY ACCORDING TO DOSE AND SEX W)
NUMSER OF TUMOLTRS IN ALL ANTMALS WHICH WERE EVALUATZD @) & “@ (5)
WITHOUT CONSIDERATION OF THE CAUSES AND RELEVANCR 'VEHICLE o271 €n271 cD27!
Cansro! AQUEOUS | AQUEOUS | AQUEOUS
GEL GEL GEL
BOMETRICAL EVALUATION: ves(+] no[ ) M F M T F M r M r
NUMSER OF ANIMALS EVALUATED 0| s0 | 50| s0| 50| 0| 50 | 30
ORGAN DEXNTICATION OF THE TUMOUR
UTERUS NUMBER EVALUATED IF LESS THAN 50 Nia NA | o | na NIA
ENDOMETRIAL SARCOMA Na | 1+ | ma| o | Na| o | a1
ADENOCARCINOM A Na| o | Nal 1 | Na|l 1 | NA] @
HAEMANGIOSARCOMA Nat oo | nmal| e | na) 1 | Nl
HAEMANGIOMA Nal o | ~a| o | nma| 1 | Nl g
LEIOMYOMA Nal o {wma| 1 [ Na| o [ Na]| 0
ABDOMEN | NUMBER EVALUATED IF LESS THAN 50 0 2 0 1 0 ¢ o | ¢
SARCOMA Nat 1 VNl o | NMal ma| N | 1

HAEMO- MALIGNANT LYMPHOMA ? s ] T TR s | w0
POIETIC - | HISTIOCYTIC SARCOMA 1 5 0 ! 2 ‘ ) !
TUMOUR | GRANULOCYTIC LEUKAEMIA 0 ) 0 0 0 ! 0 ¢

HARD- NUMBER EVALUATED IF LESS THAN 50 20| 20| 20| 26| 10| 23| | &
ERIAN - ADENOMA J 0 2 J 2 ¢ ¢ y
GLAND (L)

HARD- NUMBER EVALUATED IF LESS THAN 50 20| 29| 20| 26 s | u | a
ERIAN - CARCINOMA 0 i 0 0 0 ’ ]
GLAND (R | ADENOMA ! i 2 0 ! ! 0 /

MAMMARY | NUMBER EVALUATED IF LESS THAN 50 ! I 2 3 P) 2 0 !
OTHER ADENOCARCINOMA 0 ;I (Na] ¢ | Na)| 2 | Ma| g

MUSCULO - | NUMBER EVALUATED IF LESS THAN 50 ! 2 0 ! ! 0 0 i
SKELETAL | OSTEOSARCOMA ! i | M| o 0 | ma | nal o

SARCOMA 0 " o | na | wal o

SKIN - NUMBER EVALUATED IF LESS THAN 350 ’ 2 6] e} 24| 20| 2| 22
OTHER SARCOMA ! 1 0 0 ! 0 0 ]

[ = p<0.05. N/A Not Applicaple. (L) Lef. (R} Right 8

nEm e




NAME OF COMPANY: ShMbMAR L 'AA-I':&-I'. VW it Aemi )
GALDERMA RAFERENCE TO
NAME OF TINISHED POOUCT: DIFFERIN GEL. /
PAGE NUMBER
NAME OF ACTIVE INGREDENTIS: ADAPALENE SLIOXT DATL: April 21, 1992 March 3 1332
REPOKT NUMEER; MD/92071 IHCIDO37I0644
STUDY MIMOOD (YEARD: J 98 - 1990 - 193]
ONCOGENIC/CARCINOGENIC POTENTIAL | Mmoo cocmammarion
VOLLME: PAGE: ™
TUMOUR DATA
APPENDUM NO
FREQUENCY ACCORDING TO DOEE AND SEX )
NUMBER OF TUMOURS IN ALL ANGUALS WIOCH WIRE EVALUATED mg;m
(WTTHOUT CONSIDERATION OF THE CAUSES AND RELEVANCEH (CLIPPED
ONLY)
BIOMETIICAL EVALUATION: vis[+] wo{ ) Y] y v v ™ r M
NUMBER OF ANTMALS EVALUATED e L7
ORCAN IENTIFICATION OF THE TUMOUR
UTERUS NUMBER EVALUATED IF LESS THAN 50 NI
ENDOMETRIAL SARCOMA NiA ¥4
ADENOCARCINOMA NIA 0
HAEMANGIOSARCOMA NIA 1
HAEMANGIOMA NIA 1
LEIOMYOHA NIA o
ABDOMEN | NUMBER EVALUATED IF LESS THAN 50 NiA 0
' SARCOMA NIA | A
HAEMO- MALIGNANT LYAPHOMA VIA ’
POIETIC - HISTIOCYTIC SARCOMA NIA J
TUMOUR GRANULOCYTIC LEUKAEMIA NIA ]
HARD- NUMBER EVALUATED IF LESS THAN 50 NiA ]
ERIAN - ADENOMA NIA o
GLAND (L)
HARD- NUMBER EVALUATED IF LESS THAN 50 NIA !
ERIAN - CARCINOMA NIA 0
GLAND (R} | ADENOMA NiA o
MAMMARY | NUMBER EVALUATED IF LESS THAN 30 NIA J
OTHER ADENOCARCINOMA NIA J
MUSCULO - | NUMBER EVALUATED IF LESS THAN 50 Nir F)
SKELETAL | OSTEOSARCOMA NIA Nik
SARCOMA NIA | NIA
SKIN - NUMBER EVALUATED IF LES3 THAN 50 NIA | a1
OTHER SARCOMA NIA 4
= p.< 0.05. - Noanimals evaluated. (L) Left,  (R) Right M

CIRD TONIOIT 1



‘ LTV ¥ ¥V, W RN .
NAME OF COMPANY: -
GALDERMA REFERENCE TO
NAME OF FOBMED ProoucT: DIFFERIN GEL !
PAGE NUMBER
NAME OF ACTIVE INGRIDENTIS: ADAPALENE REFORTDATE: Agwil 22 1992 March 1 1992
REPORT MAGER: MD/9207] 2ICTDO3210644
TTUDY FERICD (YEARD: J 29 - 199€ - 193]
EFERAING TO DOCUMENTATION
ONCOGENIC/CARCINOGENIC POTENTIAL
VOLING: PAGE: ™
TUMOUR DATA
ADDENDUM NO :
FREDUENCY ACCORDING TO DOEE AND SEX )
NUMBER OF TUMOURS [N ALL ANTMALS WHICK WERE EVALUATED & (2l ey o
VEHICLE cn2rt CD271 CcD271
(WITHOUT CONSIDERATION OF THE CAUSES AND RLEVANCE
Consrol AQUEOUS AQUEOUS AQUEOUS
_GEL_ GEL GEL
MOMETRICAL EVALLATION: vis(+| nof ) M F M F M r ) F
NUMBER OF ANTMALS EVALUATED 30 5 50 0] s 50 30 L)
ORGAN DENTTICATION OF THE TUMOUR
SKIN - NUMBER EVALUATED IF LESS THAN 50 s 12 ¥l 14 24 20 12 22
OTHER MAEMANGIOSARCOMA 2 F ] (/] (] F ! [ ] ’
PAPILLOMA (] F] ] ] 2 ! F ] ’
BASAL CELL TUMOQUR (BENIGN} o 2 F ] 0 N J [ ' {
TAIL NUMBER EVALUATED IF LESS THAN 50 4 I 2 (] 0 ] 3 i
SARCOMA ¢ ] 1 NIA | NIA 0 [ ] [
J’oﬁy;&j bb

= 4 < 0.05. N/A Not Applicable




ONCOGENIC/CARCINOGENIC POTENTIAL

TUMOUR DATA

! SUMMARY TABLE O AT AMIRGGY . )
NKAME OF COMPANY:
GALDERMA REFERENCE TO
NAME OF FoasED reooCt: DIFFERIN GEL !
PAGE NUMBER
NAME OF ACTIVE INGRENENT(S: ADAPALENE AEFORTDATE: Aprsi 32 1992 March 2, 1992
MOOXT MUMGER: MD/92071 21ICIDO3710644

STUDY FERIQD (YEARD: /9 - 1990 - 1991

‘ XEFERRING TO DOCUMENTATION

NUMBER OF TUMOURS [N ALL ANDMALS WHICH WERE EVALUATED

CONTROL
(WTTHOUT CONSIDERATION OF THE CAUSES AND AELEVANCD (CLIPPED
ONLY)
ROAETRICAL EVALUATION: ves(+] nof } ™ r ™ ™ r M r
NUMBER OF ANTMALS TVALUATED F 50
ORGAN DEATIFICATION OF THE TUMOUR
SKIN - NUMBER EVALUATED IF LESS THAN 50 NA | 21 {
OTHER HAEMANGIOSARCOMA NIA 1
PAPILLOMA NiA 2
BASAL CELL TUMOUR (BENIGN) NIA o
TAIL NUMBER EVALUATED IF LESS THAN 350 NIA 0
SARCOMA NA | Nia

= 5 <0.05. N/A Not Applicabie

T Ll il



In the 78-week rat chronic toxicity phase, results of tumor data
analyses showed that there was a significant positjve linear trend 1in
adrenal benign and malignant pheochromocytomas (p = 0.0003) in male
rats. Noted that there are only 20 animals per sex/group in this
study. The results of tumor data analyses of 104-week rat
oncogenicity study showed that there were significant pogitive linear
trends in thyroids follicular cell adenoma and carcinoma combined (p
= 0.0049) in female rats and in adrenal benign and malignant
pheochromocytomas (p = 0.0051) in male rats. There were marginally
significant positive linear trends in H'poietic histiocytic sarcoma
(p = 0.0696) and in H'poietic monocytic leukaemia (p = 0.0696) in
male rats. Similar results were found when the tumor data of both

rat studies were combined.

In the mouse study, results of the tumor data analyses showed that
there was a significant positive linear trend in the spleen
hemangicsarcoma and hemangioma (p = 0.0372) in female mice when
vehicle ontrol, low, medium, and high dose groups were considered.
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DIVISION OF ANTI-INFECTIVE DRUG PRODUCTS
Review of Chemistry, Hanufacturing, and Controls
201-3354 DRATE REVIEWED: 5-5-92
REVIEW #;: 3 REVIEWER: J. Timpe:

NDA_ &

SUBMISSION. TYPE:

vriginal NDA submission
DQQUMENT_DAIE: CDER_DATE:

4
4

2/17/93; the arplicant
Pre—-NDA submission cont
manutacturing, and contr
The submission
SAS29/93) is recogni

OUn December 14, 1992 (CDER
rrovided the

|-

s

2

= e ioa
P

- =

=

=

e

~~

aining the
ols section or
dated 3/19-63 (CDER

zed as the complete submiesion.
ASSIGNED DATE Pre-subni

: - - . -
£3.3n: .

-
——d LSS

NAME_&_ADDBESS"QE_ARRLIQANI;

Dwen Gzliderna Latorarorie;:, I
ATTH: Chr.sti e 5. Shanx
farAager, Regulatory Aifaive - . i
st Miice Lox Baoo - ' .
ort Worth. Texas 75115 e : 4
Bi7) 551-851i8 ) .

FAX 317 763-5862 _ -
CONTACT -

ATIN: Christine E. Shank po
Managerp, Regulatory Affairs

i81i7) 551-8516

FAX (217) 763-58573

D

e

DRUG_RRODUCT _NAME

Eroprietary: Oifferin Solution, O.1%
Establiished: Adapalene
LCogde 8- Cl 271 Topical: ALO2HBA

PHARMACQLOGICAL. CATEG ORYZINDICATION:

+3

reatment of acne vulgaris
ROSAGE _FORM: Tupical Solution SIRENGTHS: o«

3% O 1meombl)
RQUTEEDE_ADHINISIRAIIQH; Topical

Rx/QTC: Rx



NDA 20-338 )

page 2

Chemist s Review # 1 May 5, 1993

wwmm_wm

MOLECULAR WEIGHT :

IND

IND

IND

Adapalene
CAS—106885-40—9; code names: CD 271; ALQOZ866

Molecular Formula: C2aH280a

Molecular Weight: 412.5%
Chemical Name-

(1) 6-[3—(l-Adamantyl)—4-methoxyphenyl]-2-naphthoic
acid

OH

OOG

H,C



NDA 20-338 page 3
Chemist s Review # 1 May 5, 1993

RELATED DOCUMENTS:
DMF
DMF
DMF
DMF
DMF

DMF

DMF

DMF
DMF

DMF

CONSULTS: Environmental Assessment

Method validation required;

Type 1-§ drug;

Review chemist to participate in the inspection;
Letter authorization for the active drug substance
to review DMF dated 9-3-9z, received 10-
1-92, referencing Owen Galderma Inc., 6201 South
Freeway, Fort Worth, Texas, provided by '



NDA 20-338 page 4
Chemnist '« Feview 8 1 May 5., 1993

CONCLUSIONS & RECOMMENDATIONS:

[y

(o]

amcomnrend nonapproval at the current time.
Datficiencies are cited or operations pertaining to
review zoctions are not completed in the tollowing:
Stabiiity declaration. method validation is incompiete,
environmental assessment consult is incompiste,
inspection is incomplete, the labeling requires
revision, laboratory controls.

YES NQ
DBAFT LETTER x
BLER

Tia 513

J. Tipper

Org. NDA 20-338

BED-220,Divieion File .
HFD~52./Decamp/SUPVCHEN «)l U 9 ('3
HFD-520 /Tinper/CHEM 5/5/93
HED-8520/Kand /MO

HEFL-520 /Browder, PHARM
HED-%20,/Sheldon/MICRD
HFD-520/Cook/CS 4
HFD-102/CKumkumnian (81 oniy)

HFC-130-JAllen lekV13
!
e



DIVISION OF ANTI-INFECTIVE DRUG PRODUCTS

Review of Chemigtry, Manufacturing, and Controls
NDA #; 20-338 DATE REVIEWED: 7-6-93

Date of this memo: 5/31/94

recarding: REVIEW #: 2 REVIEWER: J. Timper

Owen/Galderma Laboratories, Inc.
ATTN: Christine E. Shank
Manager, Regulatory Affairs
Post Office Box 6600

Fort Worth, Texas 76115

(817) 551-8516

FAX 817 763-5863

DRUG PRODUCT NAME
Proprietary: Differin Solution, 0.1%

Adapalene

Established:
Code #: CD 271 Topical; ALQ02866

Org. NDA 20-338

v, 5137

J. Tafar

HFD-520/Division File L’\& L/{) ‘ny
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DIVISION OF ANTI-INFECTIVE DRUG PRODUCTS

Review of Chemistry, Manufacturing, and Controls

NDA #: 20-338 RATE REVIEWED: 9-7-93
REVIEN #: 3 REVIEWER: J. Timper
SUBMISSION TYPE:

The review #2, completed 7/6/93, was based on the
product specific inspection at DPT Laboratories, San
Antonio, Texas; the inspection results was presented to
the firm at the time the inspection was completed,
7/2/93, by Mr. Joel Martinez and this reviewer. The
FDA 483 cited the failure of that firm, manufacturer of
the drug product, to meet satisfactory controls with
regard to chemistry and manufacturing. (See “"REMARKS®
below for 3ummary statement quoted from the Form FDA
481(e) -CG, the recommendation for non-approval of NDA.)

The formal recommendation for non-approval, Form FDA
481(e)-CG, siguned by the supervisory inspector of the
San Antonio resident post, Mr. John W. Davis, Jr. was
issued dated 7/20/93.

The response to the FDA 483 was submitted to the file
dated 8/12/93, received 8/16/93. 7This submizsgion is

DOCUMENT DATE; CDER DATE:

On December 14, 1992 {CDER 12/17/93) the applicant
provided the Pre-NDA submission containing the
chemistry, manufacturing, and controls section of the
NDA. The submission dated 3/19/93 (CDER 3/2%/93) i~
recognized as the complete submission.

The respense to the FDA 483 was submitted to the file
dated 8/12/93, received 8/16/93. This gubmiggion is
the subject of this review

ASSIGNED DATE 8/17/93



NDR 20-338 page 2
Chemist’s Review # 3 September 7, 1993

NAME & ADDRESS OF APPLICANT:

Owen/Galderma Laboratories, Inc.
ATTN: Christine E. Shank
Manager, Regulatory Affairs

Post Office Box 6600

Fort Worth, Texas 76115

(817) 551-8516

FAX 817 763-5863

CONTACT:
ATTN: Christine E. Shank
Manager, Regulatory Affairs
(817) 551-8516
FAX (817) 763-5863
DRUG PRODUCT NAME
Proprietary: Differin Solution, 0.1%
Establjshed: Adapalene

Code #: CD 271 Topical; ALQO2866

PEARMACOLOGICAL CATEGORY/INDICATION:

Treatment of acne vulgaris
DOSAGE FQRM: Topical Solution STRENGTHS: 0.1% (img/mL)
ROUTE OF ADMINISTRATION: Topical Rx/OTC;: Rx

11 ¥ MOL F
MOLECULAR WEIGHT:
Adapalene

CAS-106685-40-9; code names: CD 271; ALQ02866

Molzcular Formula: C,,H,,0,
Mulecular Weight: 412.52
Chemical Name:

(1) 6-[3-(1-Adamantyl) -4-methoxyphenyl] -2-naphthoic
acid



NDA 20-338 page 3

Chemist'’s Review # 3 September 7, 1993
SUPPORTING DOCUMENTS:
IND . . Owen/Galderma Laboratories, Inc.

CD 271 Toéiéai Solution (adapalene}

IND . . . . . . Owen/Galderma Laboratories, Inc.
CD 271 Topical Gel (adapalene)

IND . . . . . . Owen/Galderma Laboratories, Inc.
CD 271 Topical Cream (adapalene)

RELATED DOCUMENTS:

DMF

DMF :

DMF DPT Laboratories Inc.,
San Antonio, TX

DMF

DMF

DMF

DMF

DMF
DMF

DMF




NDA 20-338 page 4
Chemist’s Review # 3 “eoptember 7, 1993

CONSULTS ;
Environmental Assessment: Icadequate

The current status of the Environnantal Assessment for
the Topical Gel, NDA 20-338 is inadeguate. In a status
report by Dr. Su Tso it was stated that the firm must
address:

The environmental release and pollution controls
exercised at the manufacturing facility and other
issues as outlined in a telephonic conversation
dated 7/23/93 with the firm.

The issues have not been addressed at this time.

REMARKS;

The contract firm which will have responsibility for
manufacturing the drug prcduct has not felt that it was
their responsibility to validate the certificate of
analysis of the drug substance. They do not have
impurity standards on hand to perform the analysis for
chromatographic purity. The methods for testing druy
substance and drug product have been changed in their
text and numbering by DPT over that which was provided
in the NDA submission. Other comments are found below.



NDA 20-338 page 5
Chemist’s Review # 3 September 7, 1993

", ,.Present inspection was conducted per
inspection request from HFD-324 (Investigations
and Compliance Branch), dated 5/21/93, in
connection with FDA’s review of NDA 20-338, DAL-DO
Assignment #930573.

“Significant inspectional observations included:
the bulk drug substance supplier’s certificate of
analysis has not been validated by this firm; THF
analysis is not included in this firm's drug
substance specifications; the chromatograp.iic
purity analysis of the bulk drug substance does
not report the amount of each impurity or total
amount of impurities; lack of impurity standards;
improper calculation of resolution factors; no
data to validate the absorptivities of single
impurities at 270 nm; falilure to evaluate the
drug product stability test method to show it is
stability indicating; humidity conditions are not
controlled or monitored in the stability storage
area; dissolution of the active drug substance in
the drug product formulation mixing step has not
been properly validated; and lack of
determination of conditions for completeness and
uniformity of solution in the dissolution of
Adapalene.

"Samples 93-666-759/797 were collect=d during this
inspection for method validation/verification.

The sponsor has been asked to re-submit a
methodology package (in triplicate) which reflects
the methods in the NIA.

"At the close of the inspection, and FDA-483 was
issued to and discussed with management. A
written response was promised. A copy of the FDA-
483 was sent to the most responsible person, who
was not present during the close-out/

"Recommend ncon-approval of NDA."




NDA 20-338 page 6
Chemist’s Review # 3 September 7, 1993

CONCLUSIONS & RECOMMENDATIONS:

Recommend nonapproval at the current tims.

Deficiencies are cited or operations pertaining to
review sections are not completed (See review #1);
further, the additional comments in the current review
are warranted based on the on site inspection of DPT
Laboratories, the contract manufacturer of the drug
product. The inspection failed to meet reguirements to
adequately manufacture and control for the processes
pertaining to this drug product at DPT Laboratories,
San Antonio, TX. See sections: Raw Materials,
Laboratory Controls, Stability, Container/Closure,
Environmental Assessment, Manufacturing, and Method
Validation. The sabsequent submission of information
in response to the FDA- 483 has not adequately addressed
the items. Comments regarding the submission is
contained in the following review in the appropriate
sections just cited.

J. Tlmp

Org. NDA 20-338

HFD-520/Division File
HFD-520/DeCamp/SUPVCHEM '\/ /g
HFD-520/Timper/CHEM

HFD-520/Bostwick /MO

HFD-520/Browder/PHARM ,
HFD-520/Sheldon/MICRO /é/
HFD-520/Cook/CSO e
HFD-102/CKumkumian [#1 only] e !
HFC-130/JAllen
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DIVISION OF7 ANTI-INFECTIVE DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

BDA #; 20-338 CHEM.REVIEW #;: 4 REVIEW DATE: 8-Nov-93
SUBMISSION/IYPE DROCUMENT DATE CDER DATE COMPLETED DATE

ORIGINAL 3-19-93 3-26-93 5-5-93
BC 7-1-93 7-2-93 7-6-93
BC 8-12-93 8-16-92 9-30-93
acC 10-29-93 ii-1-93 11-8-93

NAME & ADDRESS OF APPLICANT:

Owen/Galderma Laboratories, Inc.

ATTN: Christine E. Shank

Manager, Regulatory Affairs _ i
Post Office Box 6600

Fort Worth, Texas 76115

(B17) 551-8516

FAX 817 763-5862 T

ATTN: Christine E. Shank
Manager, Regulatory Affairs
(817) S551-8516¢

FAX (817) 763-5863

DRUG PRODUCT NAME
Proprietary: Differin Solution, 0.1%
Estaplished: Adapalene
Code #: CD 271 Topical; ALC2866
PHARMACOLOGICAL CATEGORY/INDICATION:
Treatment of acne vulgaris
DOSAGE FORM: Topical Sclution STRENGTES: 0.1% (1lmg,\.l)

ROUTE OF ADMINISTRATION: Topical
Rx/OTC;: Rx



NDA 20-338
Galderma Labo;atories, Inc.

page 2

Adapalene
CAS5-106685-40-9; code names: CD 271; ALO2866

Molecular Formula: C,H,,0,
Molecular Weight: 412.52
Chemical Name:

6-[3-(l-Adamantyl)-4—methoxypheny1]-2-
naphthoic acid

SUPPORTING DOCUMENTS:

IND Owen/Galderma Laboratories, Inc.
CD 271 Topical Solution (adapalene)

IND Owen/Galderma Laboratories, Inc.
CD 271 Topical Gel (adapalene)

IND Owen/Galderma Laboratories, Inc.
CD 271 Topical Cream (adapalene)

RELATED DOCUMENTS (if applicable):

DMF

DMF

DMF DPT Laboratories Inc.,
San Antonio, TX

DMF

DMF

DMF

DMF




N

NDA 20-338
Galderma Labcratories, Inc.

apa) : 1 Solut] 1% 118/

page 3

DMF
DMF

DMF

CONSULTS ;
Environmental Assessment: Inadequate

The current status of the Environmental Assessment for
the Topical Gel, NDA 20-338 is inadequate. In a status
report it was stated that the firm must address:

The environmental release and pollution controls
exercised at the manufacturing facility and other
issues as ocutlined in a telephonic conversation
dated 7/23/93 with the firm,

The issues have not been addressed at this time.
REMARKS /COMMENTS :

The review #2, completed 7/6/93, was based on the
product specific inspection at DPT Laboratories, San
Antonio, Texas; the inspection results was presented to the
fixm at the time the inspection was completed, 7/2/93, by
Mr. Joel Martinez and this reviewer. The FDA 483 cited the
failure of that firm, manufacturer of the drug product, to
meet satisfactory controls with regard to chemistry and
manufacturing. (See below for summary statement quoted from

the Form FDA 481 (e)-CG, the recommendation for non-approval
of NDA.)

The formal recommendation for non-approval, Form FLDA
481(e) -CG, signed by the supervisory inspector of the San-...

Antonio resident post, Mr. John W. Davis, Jr., was issued.
dated 7/20/93.




NDA 20-3238 page 4
Galderma Labo;atories, Inc.

Adapalene Topical Solution, 0,1%; 11/8/93

The response to the FDA 483 was submitted to the file
dated 8/12/93, received 8/16/93. This submission was
inadequate and addressed in review #3. A sequel to that
submission is the subject of this review; the observations
of this review will be communicated to the inspector in the
San Antonio resident post to address the requirement of the
follow-up inspection to address the FDA 483. The proposed
drug product, adapalene solution 0.1%, will be manufactured
by: DPT Laboratories, Inc., 307 E. Josephine Street, $an
Antonio, Texas 78215. DPT Laboratories, Inc. currently
provides manufacturing, control and distribution services to
Owen/Galderma Laboratories, Inc. under contract agreement.

The following is a direct quote, regarding NDA 20-318,
from the Form FDA 481 (e)-CG, signed by the supervisory
inspector of the San Antonio resident post, Mr. John W.
Pavis, Jr. and issued dated 7/20/93: *...Present inspection
was conducted per inspection request fiom HFD-324
(Investigations and Compliance Branch), dated 5/21/93, in
connection with FDA's review of NDA 20-338, DAL-DO
Assignment #930573.

"Significant ingpectional cbservations included: the
bulk drug substance supplier’s certificate of analysis has
not been validated by this firm; TEF analysis is not
included in this firm’s drug substance specifications; the
chromatographic purity analysis of the bulk drug substance
does not report the amount of each impurity or total amount
of impurities; lack of impurity standards; improper
calculation of resolution factors; no data to validate the
absorptivities of single impurities at 270 nm; failure to
evaluate the drug product stability test method to show it
is stability indicating; humidity conditions are not
controlled or monitcocred in the stability storage area;
dissolution of the active drug substance in the drug product
formulation mixing step has not been properly validated;
and lack of determination of conditions for completeness and
uniformity of solution in the dissolution of Adapalene.

"Samples 93-666-759/797 were collected during this
inspection for method validation/verification. The sponsor
has been asked to re-submit a methodology package . (in
triplicate) which reflects the methods in the NDA. At the
close of the inspection, and FDA-483 was issued to and
discussed with management. A written response was promised.
A copy of the FDA-483 was sent to the most responsible
person, who was not present during the close-out. Recommend
non-approval of NDA."




NDA 20-338 page S5
Galderma Laboratories, Inc.
. o !

CONCLUSIONS & RECOMMENDATIONS:
The application is not approvable.

Specific items which are not approvable are
identified under the following headings: Environmental
Assessment, Methods Validation, and Establishment
Inspections.

NTf~ J1€-53

J. Timper, Review Chemist

Cc: Org. NDA 20-338
bbb/ Rivisionile 5 7
HFD-520,/DeCamp/SUPVCHEM [} I/
HFD-520/Timper/CHEM 11/8/93
HFD-520/Bostwick/MO /
HFD-520/0Osterberg/PHARM J 1,//}’f/
HFD-520/Sheldon/MICRO /{Z‘ .
HFD-520/Cook/CSO ’
HFD-102/CKumkumian ([#1 only]
HFC-130/JAllen



DIVISION OF TOPICAL DRUGS
Review of Chemistry, Manufacturing, and Controls

KDA #; 20-338 CHEM.REVIEW #3 S  REVIEW DATE: 5-9-94
SUBMISSION/TXPE ROCUMENT DATIE CDER DAIE COMPLETED DATE

ORIGINAL 3-19-93 3-26=-91 5«5=923
BC 7-1-93 7-2-93 7=6-913
BC 8-12~93 8=-16-93 ‘ 9-30-9)
AC 10-29-93 11-1-93 11-8-93
Currsnt review:

BC 4=1=94 4=5-94 5=-9=-04
BL 4-4-94 4=-5-94 S=9=94
BC 4=-26-%4 4~28=94 S$S«93=-94
NAME & ADDRESS OF APPLICANT:

Owven/Galderma Laboratories, Inc.
ATTN: Christine E. Shank
Manager, Regulatory Affairs
Post Office Brx 6600

Fort Worth, Ti..as 76115

(817) 551-8510

FAY 817 763~-5803

ATTN: Christine E. Shank
Manager, Regulatory Affairs
(817) 551-8516

FAX (817) 763-5863

DRUG PRODUCT NAME

Froprietary;: Differin Solution, 0.1%
Established: Adapalene

Code #: CD 271 Topical; AL02866
PHARMACOLOGICAL CATEGORY/INDICATION:

Treatment of acne vulgaris
DOSAGE FORM: Topical Solution STRENGTHS: 0.1% (1mg/mL)

RUUTE OF ADMINISTRATION: Topical
RX/0TC: Rx



MDA 20-338; Chemistry Reviewv #35, 5/9/9%4 page 2
galdeurna _Laboratories., Adapalene Topical Solution, 0.1%:

Adapalene
CAS-106685-40~9; code names: CD 271; ALO2866

Molecular Formula: C,H,0,
Molecular Weight: 412.52
Chemical Name:

6~-(3-(1-Adamantyl)-4-methoxyphenyl]-2-
naphthoic aciad

RAUPRORTING DOCUMENTO:
IND Owen/Galderma Laboratories, Inc.
CD 271 Topical Solution (adapalene)
IND Owen/Galderma Laboratories, Inc.
CD 271 Topical Gel (adapalene)
IND Oven/Galderma lLaboratories, Inc.

CD 271 Topical Cream (adapalene)

DMP DPT Lakoratories Inc.,
San Antonio, TX

EEZX BE EZ

NDA 20-380 Adapalene Topical Gel; line extension of
the current NDA 20-338




NDA 20~-338; Chemistry Reviaw #5, 5/9/9%4 page 3
galderna Laborxatories, Adapalene Topical solution., 0.1%:

CONSULTO: REMARKD/COMMENTO:

ACCEPTABLE: The consult regarding the environmental
assessnent to Dr. Phillip Vincent completed and found
acceptable on 12/27/93;

EW: VALIDATION AND
REVISION of the DMF for the drug
substance, is forthcoming and will be reviewed.

The application is not approvable.

Specific items which are not approvable are identified
under the following headings: Methods Validation and
Establishment Inspections.

S \“\ﬁ

J. Timper, Review Chenmist

cc: Org. NDA 20-338
HFD~540/Division File }
HFD~540/DeCamp /SUPVCHEM j ¥ ??
HFD~540/Timper/CHEM 5/
HFD-540,Bostwick/MO
HFD~540/0sterberqg/PHARM
HFD~540/Sheldon/MICRO
HFD-540/Cook/CSO
HFD~-102/CKumkumian (#1 only)
HFC=130/JAllen

WR< 7/7/'}1
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DIVISION OF TOPICAL DRUGS

Review of Chemistry, Manufacturing, and Controls

NDA #: 20-338 CHEM.REVIEW #: 6  REVIEW DATE: 5-23-94

SUBMISSION/TYPE  DOCUMENT DATE CDER DATE
ORIGINAL 3-19-93 3-26-93
BC 7-1-93 7-2-93

BC 8-~12-93 B-16-93
AC 10-29-93 11-1-93
BC 4-1-94 4-5-94

BL 4-4~94 4-5-94

BC 4-26-94 4-28-54

COMPLETED DATE

5-5-93
7-6-93
9-30-93
11-8-93
5-9-94
5-9-94
5-9-94

Method validation completion: 4/29/94; acceptable.
Comments to the firm to modify the methods package is

attached to this review.

AME AD F H

Owen/Galderma Laboratories, Inc.
ATTN: Christine E. Shank
Manager, Regulatory Affairs
Post Office Box 6600

Fort Worth, Texas 76115

(817) 551-851¢

FAX 817 763-5863

CONTACT ;
ATTN: Christine E. Shank
Manager, Regulatory Affairs
(817) 551-8516
FAX (817) 763-5863

DRUG _PRODUCT NAME
Proprietary: Differin Solution, 0.1%
Es 13 ; Adapalene
Code #: CD 271 Topical; AL02866
PHARMACOLOGI A RY ICATION:

Treatment of acne vulgaris

DOSAGE FORM: Topical Solution STRENGTHS: 0.1% (1lmg/mL)

ROUTE OF ADMINISTRATION: Topical
Rx/OTC: Rx



Adapalene
CAS~-106685-40~9; code names: CD 271; ALQ2866

Molecular Formula: C,H,O,
Molecular Weight: 412.52
Chemical Name:

6-[3-(1-Adamantyl) -4-methoxyphenyl] -2-
naphthoic acid

RT i

IND Owen/Galderma Laboratories, Inc.
CDh 271 Topical Solution (adapalene)

IND Owen/Galderma Laboratories, Inc.
CD 271 Topical Gel (adapalene)

IND Owen/Galderma Laboratories, Inc.
CD 271 Topical Cream (adapalene)

RELATED DO if 11 le) :
DMF

DMF

DMF DPT Laboratories Inc.,
San Antonio, TX
DMF

DMF

DMF

DMF

DMF
DMF
DMF

NDA 20-380 Adapalene Tcpical Gel; line extension of
the current NDA 20-338



ccC:

The application is not approvable.

Specific items which are not acceptable yet are the
Establishment Inspections. Please note comments fxrom
the Method Validation evaluation, although determined
as acceptable, are requested to be forwarded to the
firm at this time.

‘yﬁk Y l'z? [9F

J. Timper, Review Chemist

Org. NDA 20-338

HFD-540/Division File . ‘
HFD- 540/DeCamp/SUPVCHEM fv\)k ] ‘M
HFD-540/Timper/CHEM 5/23)94
HFD-540/Bostwick/MO
HFD-540/0Osterberg/PHARM
HFD-540/Sheldon/MICRO
HFD-540/Cook/CS0O

HFD-102/CKumkumian (#1 only]
HFC-130/JAllen

Whe  fv/aq



DIVISION OF TOPICAL DRUGS
Review of Chemistry, Manufacturing, and Controls

NpA #: 20-338 CHEM.REVIEW #; 7 REVIEW DATE: 5-31-94
SUBMISSION/TYPE  DOCUMENT DATE CDER DATE COMPLETED DATE
ORIGINAL 3-19-93 3-26-93 5-5-93

BC 7-1-93 7-2-93 7-6-93

BC 8-12-93 8-16-93 9-30-93

AC 10-29-93 11-1-93 11-8-93

BC 4-1-94 4-5-94 5-9-94

BL 4-4-94 4-5-94 5-9-94

BC 4-26-94 4-28-94 5-9-94

Method validation completion was 4/29/94; acceptable.
Comments to the firm tc modify the methods package was
addressed in review #6.

The last document noted in the above list, dated 4-26-
94, was reviewed in review #5 and it addressed the

response by to the foreign inspection; the
aspects noted in that review are acceptable for an
approvable letter with gualifications noted undex
conclugions/recommendationg of thig review.

In addition, the FDA document, from HFD-322, regarding
NDAs 20-338/380 (DMF dated 5/19/94 is submitted

to the file and summarized in the section Drug
Substance in the body of this review. This document is
attached to this review.

In addjtion, the FDA document which is the report
regarding re-inspection of DPT Laboratories,
manufacturer of the drug product, dated 4/15/94, 1is
summarized in the section below Drug Product. This
document is attached to this review.

In addition, the FDA document which is the letter to
from
Richard R. Klug, Director, International Twchnical
Operations Branch, regarding the inspection failure of
This letter is dated 5/9/94. This letter is
summarized in the section below Drug Substance. This
document is attached to this review.



NDA

Owen/Galderma Laboratories, Inc.
ATTN: Christine E. Shank
Manager, Regulatoxy Affairs
pPost Office Box 6600

Fort Worth, Texas 76115

(817) £51-8516

FAX 817 763-5863

ATTN: Christine E. Shank
Manager, Regulatory Affairs
(817) 551-8516

FAX (B17) 763-5863

DRUG PRODUCT NAME
Proprietaxy: Differin Sclution, 0.1%
Establighed: Adapalene
Code #;: CD 271 Topical; AL02866
PHARMACOL Y/ I 3

Treatment of acne vulgaris

DOSASE FORM: Topical Solution STRENGTHS: 0.1% (img/mL)
ROUTE OF ADMINISTRATION: Topical Rx/OTC: Rx
EMICAL T MOLE
OLE p g 3
Adapalene

CAS-106685-40-9; code names: CD 271; AL02866

Molecular Formula: C,H,0,

Molecular Weight: 412.52

Chemical Name:
6-[3-(1-Adamantyl)-4ﬂmethoxyphenyl]-2-naphthoic acid

SUPPORTING DOCUMENTS:

IND Owen/Galderma Laboratories, Inc.
cD 271 Topical Solution {adapalene)

IND Owen/Galderma Laboratories, Inc.
cD 271 Topical Gel (adapalene)

IND Owen/Galderma laboratories, Inc.

cD 271 Topical Cream (adapalene)



NDA 20-338; Chemistry Review #7, 5/31/94 page 3

b —

R D H
DMF
DMF
DMF DPT Laboratories Inc.,
San Antonio, TX
DMF

DMF

DMF '

DMF

DMF
DMF
DMF

NDA 20-380 Adapalene Topical Gel; line extension of the
current NDA 20-338

CONSULTS: REMARKS/COMMENTS: n/a



CcC:

The NDA 20-338 is approvable with the following three
qualifications:

1. the effort to identify the impurity be continued
(see review to DNMF comments to the holder,
2. the DMF . for drug substance adapalene

synthesis, will be updated to include validation of
the synthetic process and deficiencies to the
inspection are satisfied;

3. satisfactory inspection results for sites for
manufacturing of the drug product and drug substance.

N A 5209¢

J. Timper, Review Chemist

Org. NDA 20-338
HFD-540/Division File ; .
HFD-540/DeCamp/SUPVCHEM MY
HFD-540/Timper/CHEM 5/31/94
HFD-540/Bostwick/MO
HFD-540/0Osterberqg/PHARM
HFD-540/Sheldon/MICRO
HFD-540/Cook/CSO
HFD-102/CKumkumian {#1 only]
HFC-130/JAllen

ha(

q'I

‘)/9/ 9 Ve



Reviev of Chemistry, Manufacturing, and Controls

BDA #; 20~338 CHEM.REVIEW #: 9 REVIEW DATE: 5-18-95

EUBMIBSION/TYPE

ORIGINAL
BC
BC
AC
BC
BL
BC
BC
Current review:

BC

NAME & ADDRESS OF APPLICANT:

Owen/Galderma Laboratories, Inc.
Christine E. Shank

ATTN:

DOCUMENT DATE CDER_DATE

3-19-93
7=1-93
8-12-93
10-29-93
4-1-94
4-4-94
4-26-94
6~15-94

5/1/95

3-26-93
7-2-93
8-16-93
11-1-93
4-5-94
4-5-94
4-28-94
6-16-94

$/3/9S

Manager, Requlatory Affairs

Post Office Box 6600
Fort Worth, Texas

(817) 551-8516

FAX 817

ONTACT:

ATTN: Christine E.
Manager, Regulator

763-5863

(817) 551-8516

FAX (817) 763-5863

DRUG PRODUCT NAME
Proprietary;
Code #:

Treatment of acne vulgaris

DOSAGE FORM: Topical Solution;
ROUTE OF ADMINISTRATION: Topical;

Differin Solution, 0.1%
Adapalene
CD 271 Topical; AL02866

76115

Shank
Yy Affairs

STRENGTEHS
Rx/0OTC: Rx

COKPLETED DATE

5~5-93
7-6-93
9-30-93
11-8-93
5-9-94
5-9-94
5-9-94
8-25-94

5/18/95

0.1% (1mg/mL)



NDA 20-338 page 2

. Adapalene

CAS-106685-40-9; code names: CD 271; AL02866 -

Molecular Formula:

Molecular Weight: 412.52

Chemical Name:
6-£3-(1-Adamanty1)-4-methoxypheny1]-z-naphthoic
acid

SUPPORTING DOCUMENTS:
IND Owen/Galderma Laboratories, Inc.
CD 271 Topical Solution (adapalene)
IND Owen/Galderma Laboratories, Inc.
CD 271 Topical Gel (adapalene)
IND Owen/Galderma Laboratories, Inc.
CD 271 Topical Cream (adapalene)

!

DMF DPT Laboratories Inc.,
San Antonio, TX

R EE BE K Z

NDA 20~-380 Adapalene Topical Gel; line extension of
the current NDA 20-358



NDA 20-338 page 3

Salderma laboratories, Adapalene Topical Bolution, 0.2%
CONSULTS:

REMARKS /COMMENTE:
Current update and validation documentation was
reviewed in DMF on 5/12/95 and found acceptable.
This DMF is the DMF for the drug substance
adapalene. The EER was found acceptable on 3/20/95 and
an update request is made at the time of this review in
the case that time expires on this approval.

CONCLUSIONG & RECOMMENDATIONS:

The NDA 20-~338 is acoeptable for approval pertaining to
cheaistry, manufacturing and controls.

895

JTw !

J. Timper, Review Chemist

ijq,/ »Mk/{/ at

Org. NDA 20-338
HFD-540/Division File *$ gb
HFD-540/DeCamp/SUPVCHEM l}
HFD-540/Timper/CHEM 1/18/9
HFD-540/Bostwick/MO
HFD-540/0sterberqg/PHARM
HFD~-540/Sheldon/MICRO
HFD-540/G86k/CSO FU

8|

HFC~130/JAllen



MEMORANDTUM DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service
Food and Drug Administration
Center for Drug ERvaluation & Research

Date: June 8, 1993

To: .Murray M. Lumpkin, M.D.
- "Digector, DAIDP, HFD-520

From: Wilson H. De Camp, Ph.D.
Supervisory Chemist, HFD-520

Subject: NDA 20-338, trade name consult

Please note the attached addendum to Jim’s review. I fully
agree that this cannot be said to be a "common substance", since
it is a new molecular entity.

If the Division decision is to disallow the trade name, it

should be on the basis of either of the other objections (i.e.,
confusion with "dipivefrin" or the implication thq&\the drug is

idgu 1 K

cc: Orig: NDA 20-338
HFD-102/Kumkumian
HFD-601/Johnson
HFD-520
HFD-520/Rand
HFD-520/Browder
HFD-521/Coock
HFD-520/Sheldon
HFD-520/Timper
init. by SUPVCHEM
wd:6/8/93
n20338.nam



MEMORANDUM

DEPARIMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESKARCH

DATE : 7 June, 1993
TO Attachment to the Review to the file 20-338
FROM : J. Timper, Review Chemist
Division ot Anti-infective Drug Products
HFD-520
SUBJECT : NDA 20-338; Differin (adapalene) Solution,

0.1%: topical drug product, new drug entity

The consult with respect to the name "Differin’ was
evaluated as unacceptable. The point made in the
congult was that "...the drug is a common substance the
limitations of which are readily recognized..."

The evaluation was not completely correct due to the
fact that this is a 1S product, not marketed in other
countries at this time.

Sincerely,

\f(‘f/l/\é-???

J. \Timper, 6/7/93




Consult #221 (HFD-520)
Differin Adapalene Topical Solution 0.1%

A review revealed one name which looks or sounds like the
proposed name: Dipivefrin. Dipivefrin is the established name
for an anti-glaucoma agent which is available as a 0.1%
ophthalmic solution. We believe the similarity in name, strength
and dosage form to be of such consequence that the proposed name
is misleading as described in 21 CFR 201.10(c) (5).

Furthermore, we find the proposed name puffery in nature since it
alludes to the product making a "difference" and having unique
effectiveness when in fact the drug is a common substance the
limitations of which are readily recognized.

The Committee finds the proposed name unacceptable as described
by 21 CFR 201.10(c) (3} and (5).

CDER Labeling and Nomenclature Committee

Sm , Chair g-[,‘lﬁ}

LN
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MEMORANDUM DEPARTMENT OF HEALTH & HUMAN SERVICES
Public Health Service

Food and Drug Administration

Center for Drug Evaluation and Research
Divigion of Drug Analysis

1114 Market Street, Room 1002

St. Louis, MO 63101

Tel (314) 539-2168

FAX Tel (314) 539-2113

Date: April 29, 19%4
From: Henry D. Drew, Ph.D., Chief, Drug Monitoring Braich {(HFH-300)

Subject: Evaluation of NDA - MVP for Adapalene Drug Sviscance and Differin
Topical Solution (NDA: 20-338) submitted by Owen/Galderma Labora-
tories, Inc., Fort Worth, TX

To: James M. Timper, Jr., NDE Review Chemist (HFD-520)

The evaluation of the Adapalene drug substance and Differin Topical Solution
NDA - MVP has been completed and all methods are acceptable for quality
control and regulatory purposes with modification. Please refer to spacific
comments from the evaluating chemist, Richard E. Kolinski, presented on the

attached memorandum and worksheets.

As per program requirements, we are forwarding the original worksheets. We
shall retain tha xeserve sample for 90-days befors disposal of remaining
samplae. If you feel that the reserve sample should be held longer, please

contact DDA.
%;323;;%r/ /{é¢/é¢7
2 e~

Henry D. Drew, Ph.D.
Chief, Drug Monitoring Branch

Ff‘e Qo323

a—




Wil 6

Division of Anti-Infective Drug Products (HFD-520)
Microbiology and Drug Control Review Notes #1

NDA # 20-338 , DATE COMPLETED: May 4, 1893
APPLICANT: Owen/Galderma Laboratories, Inc.

6201 South Freeway

P.O. Box 6600

Fort Worth, Texas 76115

Ms. Christine Shank
Manager, Regulatory Affairs
(€17)551-8516

CHEM/THER. TYPE: 1S

SUBMISSION REV SWED: Original NDA dated March 19, 1993
AMENDMENT DA ED: April 29, 1993
PROVIDING FOR: Microbial Limit Assay procedure

PRODUCT NAMES(S):

Proprietary: DIFFERIN
Non-Proprietary/USAN: adapalene
Chemical: 6-[3-(1-adamantyl}-4-methoxyphenyl]-2-naphthoic acid

STRUCTURAL FORMULA:

Empirical Formula C,gH5503
MOL. WT. = 412.52
DOSAGE FORM and STRENGTHS: 0.1% Sterile ophthalmic solution
ROUTE OF ADMINISTRATION: Topical

PHARMACOLOGICAL CATEGORY: Retinoid



NDA 20-2338 ADAPALENE TOPICAL SOLUTION PAGE 2

RELATED DOCUMENTS: IND adapalene topical solution; IND
adapalene topical gel; IND adapalene topical cream.

INITIAL SUBMISSION:
Received by CDER: March 26, 1993
Received by Reviewer: April 14, 1993
Review Completed: May 4, 1993

AMENDMENT: Dated April 29, 1993

REMARKS: This drug is not an anti-infective product, therefore, there is no
microbiology section. Most of the sections in our normal microbiology
review are, tl:erefore, not applicable.

CUNCLUSIONS:

FROM THE MICROBIOLOGY AND MICROBIOLOGICAL CONTROLS
VIEWPQINTS THIS PRODUCT IS APPROVABLE. THE APPLICANT SHOULD,
HOWEVER, SUBMIT DATA TO SHOW THAT PREPARATORY TESTING HAS
BEEN PERFORMED TO SHCOW THE VALIDITY OF THE MICROBIAL LIMITS
TESTS DONE ON THE PRODUCT. THIS TESTING IS DESCRIBED IN THE
USP MICROBIAL LIMITS TESTS <61>.

Peter A. Dionne
Microbiologist, HFD-520

cc: Orig. NDA # 20-338

HFD-502

HFD-520 Concurrence Only:
HFD-520/Micro/Dionne HFD-520/DepDir/LGavrilovich
HFD-520/MO/Boswick HFD-520/SMicro/ASheldon
HFD-520/Chem/Timper B+[aclar , /5193

HFD-520/CS0/Cook L A



MEMORANDUM

DEPARTMENT OF HEALTE AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE
TO

FROM

SUBJECT

8 December, 1993

Owen/Galderma Laboratories, Inc.
ATTN: Christine E. Shank
Manager, Regulatory Affairs
Post Office Box 6600

Fort Worth, Texas 76115

(817) 551-8516

James Timper, Chemist,
Division of Anti-infective Drug Products
HFD-520; 301-44-6714, (FAX 443-5803)

1.) Environmental assessment
2.) Related substance standards for Adapalene

I want to inquire if you can provide any information on
the above two items that pertain to NDA 20-338,
Differin (adapalene) Solution, 0.1%.

Have the related substances been obtained from
the manufacturer of the drug substance on an FDA
inspection or should the related substances be acquired
now at DPT Laboratory, San Antonio, that were not
available for the inspector at the DPT Laboratory
during that product specific inspection? At this time
I am asking for this information from the foreign
inspection branch of FDA and hopefully this problem
will be quickly resolved.

Also, I’'ve included the environmental assessment
comments requested by Dr. Tso. Have these been
addressed at this point?

Adapalene for use in commercial product production
is manufactured by

DMF The

facilities and organization of are described in

the DMF
sinceg%u-w | -3 4%

CC: RCook James Timper




MEMORANDUM DEPARTMENT OF HEALTH & HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION & RESEARCH

Division of Drug Analysis
St. Louis, MO 63101
Tel FTS (314) 539-2011
FAX Tel FTS (314) 539-2113

DATE : April 28, 1994

. f . ’ 7
Richard E. Kolinski, Chemist Bt sl & Tilimob
Drug Monitoring Branch (HFH-300)

FROM

SUBJECT: NDA 20-338, ADAPALENE BULK and DIFFERIN (Adapalene)
TOPICAL SOLUTION, 0.1% (w/v)

TO : J. Timper, Review Chemist
Division of Anti-infective Jrug o?ggf (HFD-520)
gy,
THROUGH: Harry D. Coffman, Suger¢isor,fLaboratofy)A
Division of Drug Analysis ( -300)

The bulk drug substance, Adapalene, meets the specifications
described in this NDA-MVP. The bulk drug appears to be a pure
substance.

The drug dosage form, Adapalene Topical Solution 0.1%, meets the
specifications described in this NDA-MVP.

The following comments refer to both NDA-MVP volumes. Item 4a is
Volume 1 and Item 4b is Volume 2. The applicant is Galderma
Laboratories (Fort Worth, TX). The bulk drug manufacturer is

The topical solution manufacturer is DPT
Laboratories (San Antonio, TX).

After review of the following ccmments and the corrections
indicated, the methods evaluated should be suitable for gquality
control and regulatory purposes.

JT,(Review Chemist)
DA
BHDC
REK

/f; o PR Ty = VLa Ve




Memorandum of a Telephone Conversation
Date: July <23, 1993

NDA: 20-338

Between: Christine Shank

And

Regulatory Affair Manager
Owen Galderma

(817) 263~2676

Fax (817) 263-2667

Su C. Tso, Ph.D.
H¥D 520

(301) 443-4300

fax (301) 443-5803

Subject: Additional Information on Envirconmental Assessment

S R S I R I I I e S S I SR R S T A SR A R R A S B A S A B S O A S S R R SR O S T I E e

I called Christine Shank to provide me with the

following information on environmental assessment.

1.

2.
3.

4.

Toxicity data or LDy of LCy for the kulk drug substance
adapalene

MSDS sheet for adapalene
Draft label (package insert) for the drug product DIFFERIN

Estimation of environmental release based production volume
and control exercised should be provided. Describe how and
where the wastes stream are disposed of. List environmental
permits (Air, wastewater, and solid wastes) for the
production of finished dosage form at the domestic

. manufacturing facility.

For foreign wanufacture, provide a Certificate of
Environmental Compliance from the foreign government
authority (with specificity to the manufacturing of drug
substance and/or drug product).

I suggested to her a revised EA with all the above

information included should be submitted. The EA should not
contain confidential information. All confidential information
should be submitted as appendix.

I promised the firm that I would fax my telephone requests

to her on Monday.

Call me if you have any question.



MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES

PUBLIC HEALTH BERVICE
DATE: x; 28, 1993

FOOD AND DRUG ADMINISTRATICN
CENTER FOR DRUG EVALUATION AND RESEARCH
»
FROM: Phillip Vincent, Ph. D. L L
Environmental Assessment Officer HFD-102
Su C. Tso, Ph. D.
Environmental Staff <;:¢ /

SBUBJECT: Environmental Concerns-- NDA 20-338,
Differin (appalene) Topical Solution, 0.1%

TO: R. Cook, HFD-520
Owen Galderma

e

The environmental assessment for DIFFERIN has been carefully
reviewed. Please transmit the following to the firm and copy HFD

102:

The Center has made a preliminary review of your environmental
assessment for NDA 20-338, Differin (appalene) Topical Solution,
0.1% and notes several deficiencies which require your attention.

It is a common and incorrect assumption that, because a product or
part of a product is located in a foreign country, no environmental
review of that aspect of the application is required. Under NEPA,
Executive Order 12114 "Environmental Effects Abroad of Major
Federal Actions", and 21 CFR 25.50, the requirement for evaluati.n
of the impact of agency actions on the global commons and on

foreign countries is established.

The preferred method for addressing item 6 of the EA format is to
provide the information reqguested, substituting the requirements of
*the foreign country where the manufacturing will occur for Federal,
State and local emissions requirements. Sometimes applicants have
found that it is more convenient to obtain a letter or letters from
the appropriate offices(s) of the foreign government stating that
the manufacture of the product(s) that is the subject of the
application has been evaluated by that government and that it meets
their requirements for emissions and occupational controls.
Provided that the letter(s) has some specificity about the drug
product that would be manufactured under the NDA and the
governments's requirements, such a letter can be used in lieu of
the information requested in section 6 of the EA format.




For your application, it is governed by 21 CFR 25.31a(b)(3). The
approval of NDA's for human drugs and approval of licenses for
biological products, when the drugs or bioclegical products are
intended for the prevention, treatment, or diagnosis of a rare
disease or for a similarly infrequent use; for ophthalmic or
topical application; or for local or general anesthesia; the
following information is required for the items specified:

(i) Format item 6. For the site(s) of production: 1list the
substances expected to be emitted; state the controls exercised;
include a citation of, and statement of compliance with, applicable
emissions requirements (including occupational) at the Federal,
State, and local level; and discuss the effect the approval will
have upon compliance with current emissions requirements at the
production site(s). Estimate the maximum yearly market volume of
the drug product to aid in determining whether approval of the
application could result in potentially significant environmental
introductions from use of the product.

If the manufacturing facility is located in a foreign country,
you might supmit a Certificate of Environmental Compliance from the
foreign government authority (with specificity to the manufacturing
of drug substance and/or drug product) in lieu of the information
reguired in item 6 of the EA format.

Please resubmit a complete Environmental Assessment to support your
application. The EA should be a single document from the applicant
for review by the Environmental Assessment Officer. The document
should not be annotated "confidential" or with other proprietary
statement. All confidential information/data should be provided in
the Appendix.

CC: Original NDA 20-338, Document Room HFD-520
EA File 20-338
Reviewer file HFD-520/Tso
HFD-520/WHDeCamp
Reader File HFD-102/Vincent
Supervisory CSO HFD-520/Cook



NDA 20-338

Christine sShank

Manager, Regulatcry Affairs

Galderma Laboratories, Inc. FEB 24 1994
Suite 300

3000 Alta Mesa Blvd.

P.O. Box 331329

Fort Worth, TX 76163

Dear Ms. Shank:

We acknowledge receipt on January 11 and February 1, 1994, of
your amendments dated January 10 and 31, 1994 respectively, to
your new drug application (NDA) for adapalene topical solution,
091%.

We ccnsider these submission to be major amendments received by
the Agency within three months of the user fee due date.
Therefore, the user fee clock is extended three months. The new
user fee due date is June 24, 1994,

Should you have any gquestions concerning this application, please
contact Ms. Maria Rossana R. Cook, Project Manager, at 301-443-
0257.

Sincerely yours,

Murray M. Lumpklz M.D.

Director

Division of Anti-Infective Drug Products
Office of Drug Evaluation 1II

Center -for Drug Evaluation and Research

cC:

Orig NDA 20-338 Concurrences:

HFD-520

HFD-520/ACTG DIV DIR/Gavrilovich HFD-520/MO SUPV/Chambers t’m(z/‘r/w
HFD~520/MO/Bostwick pwp 1.8 4t HFD-520/CHEM SUPV/De Camp":
HFD-520/PHARM/Mainigi ~y
HFD~520/PHARM SUPV/Osterberg LY
HFD-~520/CHEM/Timper
HFD=-520/MICRO/Diconne

HFD-520/MICRO SUPV/Sheldon

HFD-426 /BIOPHARM/Dorantes

HFD-426 /BIOPHARM SUPV/Pelsor
HFD=-713/STAT/Chakravarty
HFD-713/STAT SUPV/Harkins d
HFD-521/PROJ MGR/Cook - 7/;//@/
REVIEW EXTENSION ’







ENVI

RONMENTAL ASSESSMENT
AND

FINDING OF NO SIGNIFICANT IMPACT

FOR

Differin

(adapalene topical solution)

0.1%

NDA 20-338

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH



FINDING OF NO SBIGNIFICANT IMPACT
NDA 20-338

Galderma Laboratories, Inc. has submitted an environmental
assessment to support a new drug application dated March 13,
19533 . The application was submitted in pursuant to sectioa 502
of the Food, Drug, and Cosmetic Act for DIFFERIN (adapalene),

0.1% Solution.

The Food and Drug Administration, Center for Drug
Evaluation and Research has carefully considered all the
potential environmental impact of this action and has concluded
that this action will not have a significant effect on the
quality of the human environment and that an environmental impact
statement therefore will not be prepared.

In support of their application, the firm has prepared a
environmental assessment according to 25.31a(b) (3) which
evaluates the environmental impacts of the manufacture and use of
the drug products. The Center for Drug Evaluation and Research
has concluded that the product can be manufactured and used
without any expected adverse environmental effects. Precautions
taken at the sites of manufacture of the finished products are
expected to minimize occupational exposures and environmental
release. The amount of residues of the drug substance and its
major metabolites entering the environment as a result of
adninistering the drug to humans are insignificant, they will

have negligible impact in e environment.
P>, /01/’2,&3

Prepared by Su C. Tso, Ph.D. Date
Environmental staff

(et =24 en

Phillip G. Vincent, Ph.D Date
Env.ronmental Assessment Officer

U 8 o feled

Charles S. Kumkumian, Ph.D Date
Assistant Director of Chemistry

ce: Original: NDA 20-338 ---- HFD-520/3Timper -
HFD-520/S8CTso HFD-102/PVincent
HFD-520/Cook FONSI file: NDA 20-338




ORIGINAL

4
March 19, 1993
6201 South Freeway
PO. Box 6600
Food and Drug Administration Fort Werth, Texas 76115

Division of Anti-Infective Drug Products (HFD-520)  (617)2983-0450
Center for Drug Evaluation and Research
ATTENTION: Central Document Rcom
Park Building, Room 214

12420 Parklawn Drive

Rockville, Maryiand 20852

RE: NDA 20-338
DIFFERIN™ SOLUTION, 0.1%
(Adapalene Topical Solution)
riginal Application mission

Dear Sir or Madam:

The applicant, Owen/Galderma Laboratories, Inc., is pleased to submit herewith a New
Drug Application for DIFFERIN™ SOLUTION, 0.1%. This application is submitted pursuant
to Section 505 (b) of the Federa! Food, Drug, and Cosmetic Act and in accordance with
the procedures and requirements established in Part 314 of Title 21 of the Code of
Federa! Regulations.

The proposed new drug product is a topical solution dosage form of the new chemical
entity, adapalene (USAN), indicated for the treatment of acne vulgaris. The drug product
has been the subject of clinical investigations in the Urited States under IND

since 1988. The approved product will be made available to patients only by prescription
from a licensed physician.

Pre-NDA Submission

On December 14, 1992 the appiicant submitted the Chemistry, Manufacturing and
Controls Data section of this New Drug Application pursuant to the provisions of 21CFR
314.50(d}{1){iv). Accordingly, this submission of the remaining sections of the
application completes the requirements for a full application. The full application index
in volume 2.1 identifies the information provided in the presubmission. A copy of the
December 14, 1992 presubmission letter is attached for reference.

Qrganizational Relationships and Affiliations
For clarification of the relationships of the companies involved with the development of
the drug, we offer the following brief explanation. Owen/Galderma Laboratories, Inc.,
Fort Worth, Texas, the sponsor of this application, and

, the developer of the
drug substance, are organizations existing under the joint ownership of Nestlé S.A.and
L'Oréal. Owen/Galderma Laboratories, Inc. and Alcon Laboratoties, inc. are affiliate
companies through the ownership interest of Nestlé S.A. (Alconis a wholly owned




subsidiary of Nestié). DPT Laboratories, Inc., San Antonio, Texas (formerly known as
Dermatological Products of Texas, Inc.) is independently owned and operated by
Dorman-Feik AcqQuisitions Corp. Owen/Galderma contracts with DPT Laboratories, Inc.
for the production, control and distribution of finished (marketed) drug products and for
production and control of drug products under investigational development. The
collaborative participation by these companies in the conduct of preclinical and clinical
studies and in drug and formulation development is reflected in this application.

Drug Development Overview

Drug developrment and preclinical studies were conducted or sponsored by
Galderma, Valbonne, France. Initial safety and efficacy testing (phase 1 and 2 studies)
in human volunteers and acne patients was also conducted by (Galderma in Europe.
Subsequent phase 2 and 3 clinical investigations have been conducted both in the United
States under IND and in Europe. 1n addition to the topical soiution dosage form
described in this application, the drug is being investigated in aqueous gel and cream
dosage forms under INDs respectively. The reviewers will note that
supportive, comparative and primary studies (preclinical and clinical) employing in
particular the aqueous gel dosage form are included in this submission. A separate and
complete New Drug Application for DIFFERIN™ Gel, 0.1% is currently being assembled
for filing which will contribute materially to the overall efficacy profile of the drug and
corroborate the safety of its intended use.

Dosage Form

The dosage form described in this application is an alcohol base formuiation containing
the drug substance, adapalene, in solution. Reviewers are advised that in all instances
where reference is made to a "lotion" dosage form, the term "lotion" is the European
expression used to describe the solution dosage form. In preparing this document for U.S
filing, overall summaries and discussions make reference 10 the drug product as a solution
as defined in the United States Pharmacopeia. QOriginal reports, however, retain the
“lotion™ expression,

FDA Meetings and Correspondence

The meetings and correspondence with the Food and Drug Administration which
significantly influenced the development of this application are briefly described as
follows:

o On September 19, 1989, Dr. Browder, Mr. Davitt and Dr. Osterberg of FDA met
with sponsor representatives 1o discuss the nonclinical studies planned for submission
in support of an NDA. A satisfactory agreement was reached by the participants on the
list of required pharmacology and toxicology studies with the exception of the conduct
of a study to assess photocarcinogenicity potential. The sponsar expressed severa!
reasons why a photocarcinogenicity study should not be a requirement for formulated
adapalene (CD 271} and in follow-up correspondence of Qctober 27, 1989 agreed to
labeling precautions as a means of addressing the matter. In a letter from Dr. Murray
Lumpkin dated Aprit 27, 1990, the agency concurred that the sponsor must provide
precautionary labeling clearly stating that there have been positive findings relating to
photocarcinogenicity for retinoids and related compounds. If the sponsor did not,



however, elect 10 do precautionary labeling, then studies would be required. Preparatory
to the submission of this NDA, the sponsor, in a letter dated December 3, 1991,
reaffirmed the commitment to include a statement in the labeling. The reviewer wii! find
that the PRECAUTIONS section of the draft labeling for the drug product contains
wording which closely follows the statement suggested in Dr. Lumpkin’s April 27, 1990
letter.

. The second meeting was a Pre-NDA meeting that took place on November 7, 1990
which included Drs. Lumpkin, Burlington, Evans, Rand, Harkins and Ms. Cook of FDA and
sponsor representatives. The focus of this meeting was to review the available clinical
data from both U.S. and European studies and to assess the completeness of the clinical
evidence of safety and efficacy towards making a determination of fileability of an NDA
for the drug product. Based on several comments and concerns expressed by agency
participants with regard to the one completed vehicle-controlled study, the sponsor
elected to conduct an additional vehicle-controlled study (No. 9104-CD271L-EV) which
was initiated in March, 1991 and completed in August, 1991. The submission of this
application is based on the November 7, 1990 meeting discussions and the completion
of the subsequent clinical study.

. October 19, 1992 correspondence to IND addressed the matter of
submitting "line listings"” for patients enrolied in pivotal clinical studies. The format of the
computer generated listings provided in this application closely follow the
recommendations and suggestions made by agency personnel.

Contact Person

Due to diverse location of key scientific and technical personnel within the organizations
responsible for the contents of this application, it is requested that any questions or
comments regarding this submission should be directed to the person named as follows:

Ms. Christine Shank (Mail Code OP)
Manager, Regulatory Affairs
Owen/Galderma Laboratories, Inc.
P.O. Box 6600

Fort Worth, Texas 76115

Teiephone: (817)551-8516
Fax: {817)763-5863

Contents of the Application
The New Drug Application for DIFFERIN™ SOLUTION, 0.1% consists of the foi.owing:

PRE-NDA SUBMISSION OF CHEMISTRY, MANUFACTURING, AND CONTROLS
DATA VCLUMES 1.1 - 1.2 - Submitted December 14, 1992.

FULL NEW DRUG APPLICATION - VOLUMES 2.1 - 2.68 - Submitted March 19,
1993.



VOLUME 2.1
Cover Letter
Form 356h and | etters of Authorization
Generic Drug Enforcement Act Certification
Applicable Patents {ITEM 13}
Reviewer’s Guide to the Application
ITEM 1. APPLICATION INDEX
ITEM 2. SUMMARY
ITEM 4.c. LABELING
VOLUMES 2.2 - 2.42
ITEM 5. NONCLINICAL PHARMACOLOGY
and TOXICOLOGY SECTION
VOLUMES 2.43 - 2.44
ITEM 6. HUMAN PHARMACOKINETICS
and BIOAVAILABILITY
SECTION
VOLUMES 2.45 - 2.61
ITEM 8. CLINICAL AND STATISTICAL
DATA SECTION
VOLUMES 2.62 -2.66
ITEM 11. CASE REPORT TABULATICNS
VOLUMES 2.67 - 2.68
iTEM 12. CASE REPORT FORMS

The applicant extends its sincere appreciation to the agency staff and reviewers for their
time spent in review and consideration of this application. We will be delighted to assist

if there are any questions.

Sincere regards,

G%w;wo;fwé

Christine E. Shank

DESK COPY VOLUME 2.1: Ms. Rosemary Cook

Division of Anti-Infective Drug Products
HFD-520, Room 12B-0%

cc:  Mr. Stephen W. Clark
President, OWEN/GALDERMA Laboratories, Inc.

CES/letter
CFCigarm



APPLICANT COMMENTE AND REASONS
FOR ADDITIONAL CHANGES IN LABELING

CLINICAL PHARMACOLOGY

Clinical studies with Adapalene Solution and Gel 0.1% provide evidence of its activity
in reducing both inflammatory and noninflammatory acne lesions. Additionally, animal
and in vitro assays have also demonstrated the anti-inflammatory activity of
adapalene.

The proposed text in this section of the labeling can be verified in the Summary
Section of the applications:

NDA 20-338
Volume 2.1 pages 2 0018 - 2 0029
pages 2 0067 - 2 0070
pages 2 0271 - 2 0276
NDA 20-380
Volume 1.1 pages 2 0017 - 2 0027 .
pages 2 0077 - 2 0079
pages 2 0292 - 2 0297
Pharmacokinetics
Quantifiable leve!s (limit of quantification = ng/mL) of adapalene have not been
found in the plasma of acrie patients in clinical trials. Only trace amounts of
adapalene were deteciad (aetection limits = ng/mL) in plasma of a few

of the acne patients piascribed adapalene gel 0.1%. Thus the modified text
accurately reflects the findinngs for both the solution and gel dosage forms.

Reference is made to the Summary Section of the applications:

NDA 20-338

Volume 2.1 pages 2 0208 - 2 Q214
NDA 20-380

Volume 1.1 pages 2 0212 - 2 0218
CONTRAINDICATIONS

Although there was no evidence of contact allergic reactions to adapalenc solution or
gel during tha safety or efficacy studies, the applicant acknowledges that the
proposed statement is reasonable for a topical drug product as certain individuais can
be hypersensitive to vehicle components. The proposed statement, however, clean
does not warrant a WARNING ciassification.



Reference is made to the Sumimnary Section of the applications:

NDA 20-338

Volume 2.1 pages 2 0278 - 2 0292
NDA 20-380 _

Volume 1.1 pages 2 0297 - 2 0308

PRECAUTIONS: General:

The second sentence of the first paragraph has been abbreviated because while we
agree with the advice to minimize exposure to sunlight and etc. there is no evidence
that patients with sunburn will be more susceptible to sunlight as a result of uging the

drug.

Reference is made to the Summary Section of the applications:

NDA 20-338
Volume 2.1 pages 2 0235 - 2 0237
pages 2 0278 - 2 0292
NDA 20-380 .
Volume 1.1 pages 2 0246 - 2 0248

pages 2 0297 - 2 0308

The second paragraph has been axpanded to caution patients against application of
the procduct to cuts, abrasions or eczematicus skin which is consistent with our earlier
proposal as well as labeled cautions for other topical retinoids.

Drug Interactions:

The applicant re-proposes to add the information from the adapalene study with other
concurrent acne therapies (last sentence of the section}. We believe this is useful
information for the prescribing physician.

Reference is made to the Summary Section of the application:

NDA 20-338
Volurne 2.1 pages 2 0237 - 2 0238

Carcinogenesis, Mutagenesis, Impairment of Fertility:
We have modified the section placing related statements in proper sequence. The
chemical and photochemical stability characteristics of adapalene are cited as relevant

since it is known that other marketed topical retinoids are very labile molecules in the
presence of oxygen and light.

Reference is macis to the Summary Section of the applications:



NDA 20-338

Volume 2.1 pages 2 0035 - 2 0037
page 2 0126
page 2 Q223
pages 2 0235 - 2 0237
NDA 20-380
Volume 1.1 pages 2 0031 - 2 0033
page 2 0131
page 2 0234
pages 2 0246 - 2 0248
Pregnancy:

The applicant has re-proposed Pregnancy Category C labeling as appropriate for
topical administration of this drug. This is consistent with the current labeling fo
topical retinoids and for other topical drugs such as corticosteroids. Reference is
made to the findings from the reproduction studies with adapalene for verification of
the description of the animal studies. Dosages have been correlated to adult human
daily topical application for both Ora/ and Topical/ routes.

NDA 20-338 )
Volume 2.1 pages 2 0130 - 2 0149

NDA 20-380
Volume 1.1 pages 2 0136 - 2 0152

ADVERSE REACTIONS:

The recommended model for presentation of adverse reactions has been adopted for
both the solution and gel. The incidence of events includes "related” and "possibly
related" effects from the medical events tables in the Summary Section of the
applications.

NDA 20-338

Voiume 2.1 page 2 0303
NDA 20-380

Volume 1.1 page 2 0238

DOSAGE AND ADMINISTRATION:

The applicant proposed to state, in the second paragraph, that "Therapeutic results
should be noticed after two weeks with definite beneficial effects evident after four
weeks". A table summarizing the clinical improvement parameters (total lesions,
inflammatory lesions and noninflammatory lesions) from clinical studies with the
solution and gel is attached for verification of the accuracy of the statement.
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GALDERMAL DUPLICATE e,

s 'h..‘w‘.:
N

Food and Drug Administration ’: -
Division of Topical Drug Products (HFD-540)

Center for Drug Evaluation and Research

Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
DRAFT LABELING - Revised May 1994

NDA 20-380/Amerdment
Adapalene Topical Gel, 0.1%
DRAFT LABELING - Revised May 1994

Dear Sir or Madam;

Reference is made to the "Draft” physician insert labeling for Adapalene Topical
Gel, 0.1% (NDA 20-380) provided to us via FAX on 5/20/94. As we were advised
by Ms. Resemary Cook to use this draft as a model for the solution dosage form
covered under NDA 20-338, we are enclosing our re-drafts of labeling for both
dosage forms with this submission. Reviewers will note that the text we propose
is the same for both products except as differences in dosage form dictate in the
sections for DESCRIPTION, ADVERSE REACTIONS and HOW SUPPLIED.

Since the 5/20/94 FDA draft was based only on recommendations from the
medical/clinical review of NDA 20-380 and the biopharmaceutic and pharmacology
reviews have not been considered, we have basically retained our original proposals
for the sections relating to these other reviews. We have however adopted many
of the review recommendations for the PRECAUTIONS section which suggest
labeling for topical retinoids as a class. Also, where specific animal and/or human
studies have demonstrated differences in the action or activity of the drug from
other topical retinoids, the text has been modified to accurately reflect the
differences.

Our most notable exception to the draft regards the recommendation for Pregnancy
Category X. We have re-drafted this section to again propose Category C Labeling
and have accurately represented the findings from the relevant animal studies.
Based on the available data, we submit that our proposed labeling clearly meets the
criteria for Pregnancy Category C Labeling.

GALDEAMA LABORATORIES., iNC.
SUITE 300, 3000 ALTA MESA BLVD., P.C. BOX 331329, FORT WORTH, TX 78163 (817} 263-2600



On the following pages are the applicant’s comments and reasons for revisions
which differ from the FDA draft recommendations. Please note that references, as
applicable, are made to information in the Summary Sections of the applications in
support of and documentation for the proposed revisions.

An Archival Copy is provided for sach application. Review Copies are also enclosed
for each review discipline.

We appreciate the agency’s consideration of these amendments.
Sincere regards,

Christine Shank
Manager Regulatory Affairs

Archival Copy
Review Copies (5)

DESK COPY: Ms. Rosemary Cook
{diskette included)
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GALDERMA pé

PATENT INFORMATION AMENDMENT - July 6, 1993

NDA 20338
DIFFERIN™ (adapalent) Topical Solution, 0.1%

21CTR 314.5) Submission of Patest Information
(Federel Register, October 3, 1994)

The applicant, Galderna Laboratories, inc., subnuts the following information for each patent that claims
mmm,mmmm.nmudmdmmumwmmm
of section 314.53. This submission amends the information provided in the original application to reflect

Pursuant to section 314.53 (c) (1) the applicant submits:

@

(i)

(isi)

(iv)

U.S. Patent No. 4,717,720
Patent Expiration Date: April 10, 2006

Type of Patent. U.S. Patent No. 4,717,720

claims the compound 6-{3-(1-adamanty})-4-methoxyphenyl]-2-naphthoic

acid, ADAPALENE, and its usc in effective amounts in pharmaceutical
"  able far towical admuinigtrat

Name of Patent Owner:

The U.S. agent for the patent owner is:

mmmmm..namwnnm
dﬁnshuinminthU.S.a!OOOMuM&BM.FmWoah,Tm
76133.

Pumumwacuonn&ﬁ(c)m(i)tbmliﬂm(hmmlmmbmitsth:foﬂowmg

declaration:

The undersigned declares that Patemt No. 4,717,720 covers the formulation,
mmwmmdmdnmmﬂ(mnwsdmo.m
mmummummmmwumm

95
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vaee wmmmvn twwi. YEVER 1TIR MG 6 . set hiby 141 vamk o HT 40N HAL-Dedd



GALDERMAE]  guel ™ e

August 27, 1993

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research
Attention: Document Control Room 12B-30
5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment

Adapalene qulﬂa_w 0.1%

(J—Month Safety Update

Dear Sir or Madam:

Please find enclosed the 4-Month Safety Update to NDA 20-338 submitted pursuant
to 21 CFR 314.50 (d) (5) (vi) {b). The report is comprehensive for all dosage forms
of adapalene and includes information from all U.S. and foreign studies.

If there are any questions please contact me at {817)263-2676
Sincere regards,

”
v ! S . =/
(I
Christine Shank
Enclosures: Archival Copy
Clinical Review Copy

Extra Copy

DESK COPY: Ms. Rosemary Cook
HFD 520, Room 12B-05

CES/sam

GALDERMA LABORATORIES. INC.

SUITE 202 2000 ALTA MESABLVD © 0 30N 3I15322 “ORT'WCRTW, TX Tgis3 BI17 783-253C
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February 28, 1994

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research

Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
Safety Update

Dear Sir or Madam:

Pursuant to a recent request from Ms. Rosemary Cook, FDA Project Manager, please
find enclosed a Safety Update report. This report is comprehensive for all dosage forms
of adapalene and includes information from all U.S. and foreign studies. Information
is also provided on the status of worldwide marketing applications. To date the drug,
adapalene, in any dosage form has not been commercially distributed in any country.

Sinccre regards,

Christine Shank
Manager, Regulatory Affairs
Telephone: (817)263-2676

Enclosure:  Archival Copy
Clinical Review Copy

Extra Copy

DESK COPY: Ms. Rosemary Cook
HFD-520, Room 12B-05

SALDEAMA LABCRATITIZ: NS

- -- - camm L —ma = s agae *ew mgpe
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" GALDERMA®

September 2, 1994

Mr. Jim Timper

FDA/CDER

Division of Topical Drug Products (HFD-540) -
Attention: Document Control Room 12B-30
5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338
Adapalene Topical Solution, 0.1%
Methods Validation Package

Dear Mr. Timper:

Reference is made to our telephone conversation on September 1, 1994 regarding

methods validation for Adapalene drug substance, Adapalene Topical Solution and
Adapalene Topical Gel to be conducted by the '

As agreed, I contacted ~ We were able to
establish that Mr. Hanus has a copy of the current Methods Validation Package for
Adapalene Gel (June 16, 1994 Amendment to NDA 20-380), but does not have a current

package for Adapalene Solution.

In order to accommodate Mr. Hanus' immediate neads and for ease of reference, 1
have compiled a Methods Validation Psckage for Adapalene Solution from the past
amendments to NDA 20-338. For reference please note as follows the amendments
relative to the methods revisions:

Test —Procedure ' ~Amendment Date
Appearance/Clarity, 80.1931.2SMA.4009 11/24/93

Color and Odor

TLC ID Test for 73.4545.00 11/24/93
Adapalene

ID and HPLC 73.4553.01 6/15/94

Assay for Adapalene

Alcohol [D Teat A 73.4539.00 11/24/93

GALDEAMA LASORATORIES. iINC.
SUITE 300. J000 ALTA MISL BLVD.. PA.O.BOX 331129, POAT WORTK, TX 78183 (317) 363-2800



" GALDERMA @

Test _Procedure _Amendment Date
Alcohol ID and 73.4552.00 11/24/93
Asssy by GC

As regards the tests, specifications and methods for Adapalene Drug Substance,
they are identical whether for material used in production of Adapalene Topical Solution
or Adapalene Topical Gel. A statement to this effect is provided in the Drug Substance
section of the Methods Validation Package being provided to Mr. Hanus and enclosed
herewith.

For the sake of consistency and completeness I am submitting identical packages
to the NDA and the

Please contact me if you have any questions.

Sincere regards,

. Christine Shank
Manager, Regulatory Affairs
Telephone (817)263-2676

FAX (817)263-2667

COPY: Mr. Jim Hanus
Dallas District Office
3032 Bryan Street
Dallas, Texas 75204




April 29, 1993

Food and Drug Administration

i : !~ - A
Cvwenr/sALDERML
6201 South Freeway

. PO. Box 6600
l: Fort Worth, Texas 76115

-,

—_ t
Division of Anti-Infective DrUg\Producw'(éIFDéZO) (817) 203-0450
Center for Drug Evaluation and Research
Attention: Document Control Room 128B-30
5600 Fishers Lane
Rockville, Maryland 20857

RE: NDA 20-338
DIFFERIN Solution, 0.1%
(Adapalene Topical Solution)

Dear Sir or Madam:

Referance is made to a request by telephone on April 26, 1993 from Mr. Peter
Dionne, FDA Microbiologist.

Please find enclosed the following information in respaonse to Mr. Dionne’s request:

Microbial Limit Assay - Procedure No.: 80.1933.2MLA.1001

The enclosed procedure i the method which the drug product
manufacturer, DPT Laboratories, Inc., uses to determine microbiclogical
quality of finished products. This procedure was used for testing the eight
(8) stability lots from the validation batches produced at DPT Laboratories,
Inc.. This procedure conforms with USP test requirements and will be used
for routine finished product release testing of DIFFERIN Solution, 0.1%.

Microbiology Laboratory Reports - the enclosed reports provide actual
results from the initial Microbial Limit Assay tests preformed on the eight
(8) stability lots from the validation batches produced at DPT Laboratories,

Inc.. Please note on each report there are references which correspondto .

sections 3.2.2 and 3.2.3 of procedure no. 80.1933.2MLA.1001. These
sections describe how the samples were prepared prior to testing.

ligatign hes - initial laboratory reports

FBGF FBGF-1 10mL
FBGF-2 30mL
FBGF-3 60mL
FBGG FBGG-1 10mL
FBGG-2 30mL
FBGG-3 60mL
FBGH FBGH-1 10mL
FBGH-3 60mL
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NDA 20-338

DIFFERIN Sciution, 0.1% -
(Adapailene Topical Solution)

Response to Special Request

We sincerely hope you find the information satisfactory. Please let us know if you
have any further questions in this regard.

Christine E. Shank

Manager, Regulatory Affairs

Sincerely,

Desk Copy: Mr. Peter Dionne
HFD-520, Room 12B-17

Ms. Rosemary Cook
HFD-520, Room 12B-05%

CES/pc
Enclosures
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May 6, 1993

Food and Orug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaiuation and Research
Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338
DIFFERIN Soiution, 0.1%
(Ad=palene Topical Solution)

Resgznse to Special Pequest
Dear Sir or Madam:

Reference is made to a telephone call from Ms. Rosemary Cook, FDA Project
Coordinator, on Friday, April 30, 1993. Ms. Cook discussed with me a list of
administrative items needed to complete the initial application filing review process.

Please find, as follows, our understanding of the issues and our response to each:

1. "Provide a statement that the Integrated Summary of Safety incluces all
data fror U.S. (domestic) sources/studies. Include a statement to the
effect that there are no additional data to report from foreign sources, as
the drug product is not currently marketed in any country outside the U.S..
Advise as to the status of U.S. studies and the ciosing date for preparation
of the integrated summary."”

The applicant submits, herewith, a signed statement regarding status of
studies and reports of all safety data for Adapalene Solution both from
foreign and domestic sources. In effect, the "closing date” for preparation
of the Integrated Suminary of Safety was June 1992 following finalization
of the report for the last U.S. Clinical Study (8104-CD271L-EV).
ATTACHMENT A

2. "Provide a list of ali manufacturing facilities and include the site address.
Identify the function of each facility and advise as to inspection
readiness.”



- — e —pm e . e o ae = s e emmem e s e h—a—m—-

e ————

DERMA

pPage 2

NDA 20-338

DIFFERIN Solution, 0.1%
(Adapalene Topical Solution)
Response to Special Request

Please find enclosed the requested faciiities information and a statement
of inspection readiness. ATTACHMENT B

This information aiso responds, in full, to Mr. Timper’s request dated April
20, 1993 (received via FAX).

3. "Provide evidence that the drug product is a solution.”

The applicant makes reference to the USP definitions for "Solutions™ and
"Topical Solutions” which serve to describe the dosage form of adapalene
covered in this NDA. It was out of consideration of the USP
pharmaceutical dosage form definitions that the solution designation was
found applicable in lieu of using the European "Lotion” terminoiogy. This,
of course, was explained in our March 19, 1993 cover letter to the
application.

Adapalene Solution, 0.1% is a dosage form where the drug substance,
adapalene, is dissolved in a mixture of two mutually miscible solvents,
Polyethylene Glycol 400 (a polyol) and Alcohol. The solubility of
adapalene in Polyethylene Glycol 400 is mg/g and in Alcohol is
mg/g, which provides a solubility in the vehicle of mg/g. Since the
concentration of the finished dosage form is 1 mg/g, the adapalene is
completely dissolved in the vehicle. The data provided for seventeen
stability lots show that the product is a clear, homogeneous liquid with no
evidence of precipitation. The first two stability lots did exhibit suspended
particles but these were no longer observed after a 4 fitter was
employed in the final filtration step. Although the particles were not
identified it was evident they were not particles of drug substance since
filtration did not alter the concentration of active ingredient. It is thus the
applicant’s conclusion that the drug product is a solution by USP
definition.

4. "Provide a statement that all Pharmacology/Toxicology studies have been
performed using acceptable/state-of-the-art protocols which aiso address
agency animal welfare concerns.”

Please find, enclosed, a signed statement which addresses GLP

compliance and animal welfare concerns. ATTACHMENT C

This matter was discussed between Dr. Browder, FDA, and Dr. Hensby,
Galderma.
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Page 3

NDA 20-338

DIFFERIN Solution, 0.1%
{Adapalene Topical Solution)
Response to Special Request

5. "Provide SAS Data Tapes.”

The applicant encloses two 3.5" diskettes with Ms. Rosemary Cook'’s
“Desk Copy" for submission to the statistical reviewer.

One diskette contains the "Merged Data Sets” and the other contains the
*Raw Data Listings” for the six pivotal clinical studies. Please refer to

ATTACHMENT D.

6. "Submit an integrated table which lists all the investigational formulations,
reference products and the proposed commercial formulation with
corresponding clinical and biopharrnaceutic studies which employed the
formulations.”

Please find with ATTACHMENT E four tables which summarize the product
formulations both qualitatively and quantitatively. Please note it is the
applicant’s scientific and technical opinion that there are no significant or
practical differences in the solution vehicle (base) formulations and that
only the active ingredient strengths vary for dose assessment.

7. Ms. Cook also made some observations regarding expressions of human
dose muitiples in the labeling which will be taken up for discussion at a
later date.

We would aiso like to draw your attention to the company name and logo change.
While we have implemented use of the revised letterhead, | am awaiting official
certification documents from our legal department before submitting a format
announcement amendment. | expect to provide this change notification information
within the next thirty days.

| would like to express my appreciation for Ms. Cook’s help with this filing review and
to all other reviewers who have assisted us with clarification of specific requests.

Sincerely,

ChpsstzShond

Christine E. Shank
Manager, Regulatory Affairs

DESK COPY: Ms. Rosemary Cook
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May 21, 1993

PR Q. TS,

Food and Drug Administration

Division of Anti-infective Drug Products (HFD-520)
Center for Drug Evaluation and Research
Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockviile, Maryland 20857

-

RE: NDA 20-338/Amendment
DIFFERIN Soiution, 0.1%
{Adapalene Topical Solution)
R n ial R - istical and Microbiol

Dear Sir or Madam:

' Reference is made to two telephone calls from Ms. Rosemary Cook, FDA Project
Coordinator, on May 11 and 12, 1983. This amendment responds to the requests as
follows:

Statistical Reviewer Request

1) Please find enclosed a location index and listings of important variables to
assist in the use and review of the SAS datasets previously submitted.

2)  We are in the process of obtaining the SAS programs and original SAS
datasets from the three different organizations Galderma, Alcon
Laboratories and involved in generating the datasets. These
files will be sent as soon as possibie.

Microbigl Reviewer R -Microbial Limit T

Please find enclosed a technical report (No. 064:33410:0688) which describes the
Micrabiological preparatory testing conducted with samples of Adapalene Topical
Solution, 0.1%. The testing demonstrates that the drug product will not inhibit the
muiltiplication, under Microbiai Limit Test conditions, of microorganisms that may be
present. Test results for the pilot production batches (FBGF,FBGG and FBGH) were
previously provided in the April 29, 1993 amendment.



Food and Drug Administration
May 21, 1993
Page 2

If either reviewer has any questions about the information provided, please give me
a call.

Sincerely

Christine Shank
Manager, Regulatory Affairs
Telephone (817)551-8516

CES/sam
Enclosure

DESK COPY: Ms. Rosemary Cook
HFD-520, Room 12B-05
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Food and Drug Administration

Division of Anti-infective Drug Products (HFD-520)
Center for Drug Evaluation and Research
Attention: Document Contre! Room 12B-30

5600 Fishers Lane

Rockville, Maryiand 20857

RE: NDA 20-338/Amendment
DIFFERIN Solution, 0.1%

{Adapalene Topical Solution)
Response 10 Specia! Reguest - Statistical and Chemistry

Dear Sir or Madam:

Reference is made to two requests received via telephone calls from Ms. Rosemary
Cook, FDA Project Coordinator.

. May 11, 1993 - Reguest for SAS programs used in the clinical safety and
efficacy analyses.

. June 7, 1993 - Request to provide a copy of the Chemistry, Manufacturing
and Controls Section of the NDA to the San Antonio Resident Inspection
['ost with regard to inspection of the DPT Laboratories, Inc. manufacturing

and controt facilities.

Please find enclosed the following information in response to the two requests.

. Statistical Reqguest - The applicant submits herewith a listing of the SAS
programs that were used 10 generate the safety and efficacy data and @
diskette of the programs. The diskette has been provided to Ms. Rosemary
Cook for transmittal to the statistical reviewer. This submission fulfills the
second part of the request made on May 11, 1993. Our submission of
May 21, 1993 responded 10 the reviewer’s request for a location index and

listing of key variables.

Chemistry Request - The applicant has sent to Mr. Joel Martinez, FDA San
Antonio Resident Inspection Post, a complete copy of Volumes 1.1, 1.2
and 1.3 and all reiated Amendments on Chemistry, Manufacturing and
Controls. Please find enciosed for reference a copy of our letter of

transmittal.
GALDERMA LABCRATCRIES. INC.

=% 30X 334203% CRTOWORTH, TX 76163 +817) 063-1600

SLITE 220, ISCCALTS NMEDA vt



NDA 20-338/Amendment

DIFFERIN Solution, 0.1%

{Adapalene Topical Solution)

Response to Special Request - Statistical and Chemistry

Page 2

We hope you find the information satisfactory and complete. Please contact me if
there are any questions.

Sincerely,

G@mh

Christine Shank

Manager, Regulatory Affairs
Telephone : (817) 551-8516
FAX: (817) 763-5863

DESK COPY: Ms. Rosemary Cook
HFD-520, Room 12B-05
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June 22, 1993 L -l
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Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research
Attention: Document Control Room 128B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
R n ial R - Clinical

Dear Sir or Madam:

Please find enclosed a copy of our correspondence to Dr. Antoine El Hage, Clinical
Investigations Branch {HFD-344), which responds to his request of June 11, 1893.

The enclosed documents are submitted to update the file. Whiie the information is
not new, it has been formatted to respond to Dr. El Hage’s special request.

Sincerely

Christhiz s
Christine E. Shank
Manager, Regulatory Aftairs

DESK COPY: Ms. Rosemary Cook
HFD-520, Room 12B-05%

CES/sam
Enclosures

SaLDERNA LABCRATDRIES. INC
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Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research
Attention: Document Control Room 12B-30
5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
R hemistr view mmen

Dear Sir or Madam:

Reference is made to 3 FAX from Ms. Rosemary Cook, Project Manager, dated June
14, 1993. The message consisted of two elements:

1) Transmitial of three Chemistry Review comments; and,

2) Notification that the Center for Drug Evaluation and Research
Labeling and Nomenciature Committee has judged the proposed
tradename "DIFFERIN" to be unacceptable.

Please find as follows our responses to all items and issues relative to the faxed
message.

As regards the tradename issue, we acknowledge the agency’s objections and will
take the matter under further consideration. Qur determination in this regard will be
communicated at a later date. In the meantime, all communications will simply refer
to the product as Adapalene Topical Solution, 0.1%.

Subsequent to receipt of the three Chemistry Review items, | spoke with Mr. Jim
Timper, FDA Review Chemist, about the labeling issues raised in the third comment
of the FAX. While it remains unclear exactly what Mr. Timper would prefer, we offer
our best interpretation of the requirements and regulations. It is also our position that
if the agency wants to specify the exact wording for these two labeling issues we
would be happy to comply.

GALTEPMA LABCRATCRIES. iNC.

SUITS 130 00 ALTS MESZ 3,00 2T 3IX I8 GORTWORTR TA 76162 BT J63-080C
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Please find attached our response to the three Chemistry Review items.

Please contact mae if there are any questions about these responses.

Sincere regards,

Christine Shank
Manager, Regulatory Affairs

Tetephone (817) 551-8516
FAX (817) 763-5863

Desk Copy: Ms. Rosemary Cook
HFD-520, Room 12B-05

CES\tb
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April 1, 1994

Jonathan Wilkin, M.D.

Food and Drug Administration

Division of Topical Drug Products (HFD-540) \
Center for Drug Evaluation and Research N
Attention: Document Control Room 12B-30

$600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%

CMC Review - Re-inspection of Drug Product Manuf{acturer

(J
o
1}
-
¢ )
.f:-i
N
AV
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'NDA 20-380/Amendment

( Adapulene Topical Gar 6:4%

CMC Review - Pre-approval Inspection of Drug Product Manufacturer
" Dear Dr, Wilkan:

Reference is made to the pending Adapalene Topical Solution and Gel New Drug Applications
20-338 and 20-380 respectively.

With specific regard to the Chemistry, Manufacturing and Controls Review of the applications,
this amendment advises the reviewer that an inspection of DPT Laboratories, Inc., the
manufacturer of the drug products, was conducted February 22 - March 11, 1994 and concluded
on March 16 in a wrap-up meeting between the FDA inspectors and DPT, Inc. management.
At the March 16 meeting a Form FDA 483 summary of inspectional observations was issued to
the firm.

During the inspectiofr we, Galderma Laboratories, Inc., were notified by DPT, Inc. that the
FDA had been given instructions to cover a variety of agency interests:

. re-inspection for NDA 20-338, adapalene solution
pre-approval inspection for NDA 20-380, adapalene gel

. comprehensive cGMP inspection

. other applications not sponsored L'y Galderma

GALDERMA LABOAATORIES. INC.
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NDA 20-338 - NDA 20-380/Amendments
- April 4, 1994
Page 2

t  Asaresult, the Form FDA 483 covered all aspects of the inspection. Only those observations
. related specifically to the adapalene applications were provided to Galderma. On March 29,
1994, DPT, Inc. formally submitted a respouse to all of the Form FDA 483 observations. Thus
you will find enclosed for reference:

a copy of the 483 observations on adapalene only; and,

DPT Laboratories, Inc. March 29, 1994 response submission. (Please note s ¢
DPT, Inc. provided us a "purged” copy to protect proprietary information.)

It is our understanding that the inspection report and recommendations will be made avaiiable
to the chemistry reviewer. If we can, however, be of any assistance with questions or concemns
please contact us.

Field Copy Certification: "A Field Copy of this amendment, in its entirety, is provided to the
FDA Dallas District Office which is the home office for the applicant and the drug product
manufacturer, DPT Laboratories, Inc., San Antonio, Texas."

Sincere regards,
) 5/ < ;A/ {
Christine Shank

Manager, Regulatory Affairs
Telephone: (817)263-2676
FAX: (817)263-2667

FIELD COPY: Dallas District Office DESK COPY: Ms. Rosemary Cook
. 3032 Bryan Sireet HFD-540, Room 12B-05
' Dallas, Texas 75204
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ORIGINAL &L

Ms. Rosemary Cook™

FDA/CDER

Division of Topical Drug Products (HFD-540)
Attention: Document Control Room 12B-30
§600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
DRAFT LABELING

NDA 20-380/Amendment
Adapalene Topical Gel, 0.1%
DRAFT LABELING

Dear Rosemary:

Reference is made to our meeting on March 23, 1994, As you requested, please find inclosed

. current DRAFT LABELING for the subject drug products. A 3.5 diskette with text in
WORDPERFECT §.1 is also provided for your use. The diskette contains text identical to the
*hard copy® which consists of the following:

! NDA 20-338 Adapalene Topical Solution, 0.1%

Primary and secondary package labeling
‘ Physician Package Insert
i
}
l

NDA 20-380 Adapalene Topical Gel, 0.1%
Primary and secondary package labeling
Physician Package Insert

U An archival copy of this submission has been sent to each of the pending application files. The
; ucmwmeswnminmmumseuofhbelingformfmmdreview.

" Please contact me if you have any questions.

: Sincere regards,

' Chrisd o Shnid
Christine Shank

Manager, Regulatory Affairs
Telephone; (817)263-2676
FAX: (817)263-2667

Archival Copy with three (3) extra sets of labeling
DESK COPY: Ms. Rosemary Cook (HFD-540)

GALDERMA LABQRATQRIES, INC.
Sz 13% 2300 ALTA MESA 8LVD. P.0. 20X 331329. FORT WORTH.TX 76163 (817 283-3800

-
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Aprit 26, 1934 N [\\‘_ B
Jonathan Wilkin, M.D. OR\ G\

Food and Drug Administration

Division of Topical Drug Products (HFD-54Q)
Center for Drug Evaluation and Research
Attention: Document Control Room 12B-30
5600 Fishers Lane

Rockville, Maryiand 20857

k

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
CMC Review - Drug Substance Manufacturer Inspection

NDA 20-380/Amendment
Adapalene Topical Gel, 0.1%
CMC Review - Drug Substance Manufacturer Inspectio. .

Dear Dr. Wilkin:

Reference is made to the pre-approval inspection of the bulk drug substance manufacturer
for adapalene in relation tc the Chemistry, Manufacturing and Controls Review of NDA 20-
338 for Adapalene Topical Solution, 0.1% and NDA 20-380 for Adapalene Topical Gel,
0.1%.

The inspection was conducted by Mr. Eric Thostesen, FDA international and Technical
Operations Branch, on January 24 - 25, 1994 at the facilities

At the conclusion of the inspection, the firm was issued a Form FDA-
483.

This amendment to the pending applications serves as notification to the chemistry
reviewer that has submitted a comprehensive response to each of the
inspectional observations. The response and corrective action plan was forwarded to the
FDA International and Technical Operations Branch on April 11, 1994. Enclosed for
reference is a complete copy of the submission.

With this amendment the applicant, Galderma Laboratories, Inc., has provided all data and
information currently requested or required for completing the chemistry, manufacturing
and controls review of these pending applications. If however there are any additional
questions or concerns, we would appreciate the opportunity to speak directly with the
reviewer in order to effect resolutions as quickly as possible.

Snncere regards . DESK COPY: Ms. Rosemary Cook

~ 0/ C__ i HFD'540, Room 128‘05
Wj&dﬂ/c.) (Correspondence Only)
Chnstme

Manager Regulatory Atfairs
Telephone (817) 263-2676

GALDERAMA LABORATORIES, INC
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June 15, 1994

Food and Drug Administration

Division of Topical Drug Products (HFD-540)
Center for Drug Evaluation and Research
Anention: Document Control Room 12B-30
5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338
Adapalene Topical Solution, 0.1 %
CMC Amendment

Dear Sir or Madam:

Reference is made to our pending New Drug Application for Adapalene Topical Solution, 0.1%.
As the "User Fee" anniversary date, june 24, 1994, is rapidly approaching, we are making
every effort to ensure that complete responses are provided to all issues and requests. With this
amendinent we are responding to the remaining two requests. relating to the Chemistry,
Manufacturing and Controls review of the application.

A copy of the May 30, 1994 response made by Finorga SA, the drug substance
manufacturer, to the FDA International and Technical Operations Branch letter
dated May 9, 1994 is provided. The Finorga SA response should effectively
clarify the issues and confirm compliance of the manufacturer.

A complete response is provided to the FDA Testing Laboratory comments and
requests received by FAX on May 24, 1994. The sponsor acknowledges the
agency comment that while the methods will not be revalidated for NDA 20-338,
a resubmission of the methods validation package for NDA 20-380 is necessary.
A separate submission will of course be sent to NDA 20-380.

We believe the information provided herein is complete and that it satisfactorily addresses ail
issues and comments. If, however, the reviewer has any questions please contact us as we
would like to resolve matters as efficiently as possible.

GALDERMA LABCRATQRIES. INC.

SUITT 200 3200 ALTAMESABL/C . B 0. 30X 331276 FOUT.WORTH, TX 76163 877! 253-2600
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NDA 20-338 Adapalene Topical Soiution, 0.1%
June 15, 1994
Page 2

Field Copy Certification: "A Field copy of this amendment, in its entirety, is provided to the
FDA Dallas District Office which is the home office for the applicant and the drug product
manufacturer, DPT Laboratories, Inc., San Antonio, Texas."

Sincere regards,
y . < '
Christine Shank

Manager, Regulatory Affairs
Telephone: (817)263-2676

: DESK COPY: Ms. Rosemary Cook,
HFD-540
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" November 10, 1994

Mr. Jim Timper

FDA/CDER

Division of Topical Drug Products (HFD-540)
ATTENTION: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE. NDA 20-338 / Amendment
Adapalene Topical Solution, 0.1%
NDA 20-380 / Amendment
Adapalene Topical Gel, 0.1%

Dear Mr. Timper:

This amendment to our two pending New Drug Applications for Adapal:ne Topical Solution
and Gel provides additional information on Adapalene drug substance.

Identification of a Synthetic Impurity of Adapalene

The sponsor submits herein a technical report [No. 3203} which summarizes the {aboratory
evaluations relative to identification of Impurity This previously unidentified impurity was
observed in four of the batches of Adapalene which were used in preclinical, clinical and
drug product stability studies. The report provides a proposed chemical structure for and
concludes that it is a hydroxylated derivative of Adapalene (CD271). PR

‘The Purity by HPLC specification for Adapalene drug substance remains: LD “
Y o .
No single identified impurity % JU11.81995,
No singfe unidentified impurity % o Ny
Total impurities % ., D520 &

g an SF
Response to September 29-30, 1994 FDA Form 483 Inspection Observations

Please find enclosed a copy of the response to the Form 483 inspection observations submitted
by the drug substance manufacturer, to the FDA International and Technical Operations
Branch (HFC-134) on October 27, 1294. This document is complete for all observations made on the
Form 483 as a result of the agency’s follow-up inspection of operations on September 29-
30, 1994.

We, the sponsor and . believe that the responses to both the January 24-25, 1994
inspection and this follow-up inspection satisfactorily resolve the GMP compliance concerns for
manufacture and contro! of the drug substance.

GALDERMA LABCRATCRIES. 1%:6.

SCTEIZ0 ITCCALTAMESABLYE 0.0 30X 2231328, SORT WOATH, T 76163 18171 263-2600
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_ Field Copy Certification: A field copy of this amendment, in its entirety, is provided to the FDA
> Dallas District Office which is the home office for the applicant. This certification is made pursuant to
21 CFR 314.60 (c) of the regulations.

Thank you for your time and consideration of this additional information.

Sincere regards,

ChrsshicdShad
Christine Shank

Manager, Regulatory Affairs
Telephone (817)263-2676

Fax (817)263-26€7

DESK COPY: Mr. Jim Timper
HFD-520, Room 12B-30

(complete copy)

FAX COPY: Ms. Rosemary Cook
HFD-540
(letter only)
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January 11, 1995
Ms. Rosemary Cook
A/CDER peuicy .
gli)vision of Topical Drug Products (HFD-540) =" <vl5 COMPLETED
5600 Fishers Lane
Rockville, Maryland 20857 CSO ACTION.
RE: NDA 20-380 O LETTER O NAJ
Status updafe o
Dear Rosemary: CSO | N'T’ALS DATE

Thank you for calling yesterday. 1 have assembled copies of the cover letters dating from the
first of June 1994 to present for the amendments to each of the adapalene applications. Also
find as follows a brief description of each amendment.

Adapalene Topical Solution, 0.1% NDA 20-338

June 3, 1994 - Revised draft labeling amendment
This was a redraft in response to FDA review comments dated 5/20/94.

June 15, 1994 - CMC amendment
. response to the FDA International and Technical Operations Branch
lenter dated 5/9/94.
¢ Response to FDA Testing Laboratory comments dated 5/24/94 regarding test
procedures and methods validation.

September 2, 1994 - Methods Validation Package
At the request of the a current methods validation

package was assembled and sent to the laboratory.

November 10, 1994 - CMC amendment
e Technical report provided on identification of previously unknown impurity

in the drug substance.
e Copy of responses to Form 483 items from September 29-30
reinspection. E

1 AR
\,-n‘\ J "")

EaR . Y
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Adapalene Topical Gel, 0.1% NDA 20-380

June 3, 1994 - Revised draft labeling amendment
This was a redraft in response to FDA review comments dated 5/20/94.

June 16, 1994 - CMC amendment
. . response to the FDA International and Technical Operations Branch
letter dated 5/9/94.

e Response to FDA Testing Laboratory comments dated 5/24/94 regarding test
procedures and methods validation.

November 10, 1994 - CMC amendment
¢ Technical report provided on identification of previously unknown impurity
in the drug substance.
o Copy of responses to Form 483 items from September 29-30
reinspection.

As we also discussed, I have been working with Jim Timper to resolve the CMC concerns
relating to these two applications. I believe our most significant and frustrating problem is
ascertaining what the International and Technical Operations Branch is doing with the
information they have on the drug substance manufacturer. There have already been
two inspections (the latest reinspection was done on September 29-30, 1994) and neither Jim
Timper nor I have been abie to find out what action will be taken next. has submitted
responses to all Form 483 items and have made all requested commitments.

I hope you find this information helpful. I look forward to hearing from you soon on the
status/progress of these applications.

Thank you again for checking into this matter.

Sincere regards,

g , f éf ,
(‘prw > m/d
Christine Shank
Manager, Regulatory Affairs

Telephone (817) 263-2676
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February 21, 1995 /
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Ms. Rosemary Cook

Food and Drug Administration

Division of Topical Drug Products (HFD-340)
Center for Drug Evaluation and Research
Anention: Document Control Room 12B-30
5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338
Adapalene Topical Solution, 0.1%

NDA 20-380
Adapalene Topical Gel, 0.1%

Information Amendment

Dear Rosemary,

As a follow-up to the information I sent you on January 12, 1995, I thought you might also be
interested in the worldwide approvals and marketing initiatives for Adapalene Topical Gel and
Solution. We are very pleased to have approvals in several key European countries that are
strategic to the company’s marketing initiatives for the finished dosage forms of this new chemical
entity. Our most recent approvals were received from the Canadian Health Protection Branch on
January 24, 1995 after 19 months and 14 months review for the solution and gel applications
respectively. A listing of the approvals by country is provided as follows:

Adapalene Topical Solution, 0.1%

Application/
Country Irade Name Autharization No, Approval Date
Canada DIFFERIN 9427-G0588-25 January 24, 1995
France = DIFFERIN NL 18 083 July 3, 1992

335 238-9 30 ml) r

335 239-5 (60 ml)
Germany DIFFERIN Zul Nr. 27599.00.00  July 29, 1993
Ireland DIFFERIN PA 590/6/1 October 19, 1993
United Kingdom DIFFERIN PL 10590/0014 December 5, 1954

GALDERMA LABORATORIES. INC.
SUITE 300, 3000 ALTA MESA 8LVD., #.0. 80X 331329, FORT WORTH, TX 76163 {817) 263-2600
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Adapalene Topical Gel, 0.1%
Application/

Country Irade Name Authorization No, Approval Date
' Canada DIFFERIN 9427-G0558-26 January 24, 1995
France DIFFERIN NL 19410 September 26, 1994
| 337 8874 (30g)
| Ireland DIFFERIN PA 590/6/2 November 14, 1994

You may recall that the French and Irish labeling for DIFFERIN (adapalene) Topical Solution,
0.1% was submitted to NDA 20-338 in an amendment dated January 17, 1994. 1 am enclosing
with this amendment the recently approved Canadian Product Monograph which covers both the
solution and gel dosage forms of adapalene for your review and reference.

To date, neither finished dosage form has been introduced commercially in any couniry. Asa
tribute to the research and development of the drug substance by our R&D facility in France, the
initial commercial launch of DIFFERIN (adapalenc) Topical Gel, 0.1% will begin in France in
early fall of this year.

We hope you will find this information useful in your continued efforts to evaluate our pending
drug product applications We are of course most anxious to hear from you on the progress of
these reviews. Please be advised that archival copies of this amendment have been submitted to
each application file along with four extra review copies.

Sincere regards,

Christine Shank
Manager, Regulatory Affairs
Telephone: (817) 263-2676
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March 21, 1995

Ms. Rosemary Cook

Food and Drug Administration

Division of Topical Drug Products (HFD-540)
Center for Drug Evaluation and Research
Attention: Document Control Room 12B-30
5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338
A opical Solution, 0.1%

NDA 20-380
Adapalene Topical Gel, 0.1%

CMC Review - Inspection Status
Dear Rosemary:

Pursuant to our telephone conversation last Friday, March 17, 1 have confirmed
that Finorga S.A. was contacted by the FDA Intermational and Technical Operations
Branch (ITOB) in early February requesting dates for a “general” inspection of the facility
in mid-March. responded via FAX confirming March 13, 14 and 15 as
possible dates. The firm also inquired if the request for reinspection was related to
adapalene drug substance. A second call from FDA/ITOB confirmed that the reinspection
request was related to adapzalene. then advised that the process validation for
adapalene would not be complete in time for the planned mid-March inspection. In a third
call 1o . . from FDA/ITOB, it was communicated that the reinspection would be
planned after validation was completed.

I would like to comment that while we understand that full validation of the
production process is not required for approval, it appears from the previous two
inspections (January 24 - 25, 1994 and September 29 - 30, 1994) that the inspectors expect
validation to be complete and have on each occasion cited the lack of process validation for
commercial batches as Form 483 observations. It is this concern that dictates
postponement of yet again another reinspection until the firm believes the validation to be
complete and satisfactory.

Please also be advised that Mr. Jim Timper telephoned me several times yesterday
in an attempt to help sort out the reinspection issues and concerns. He confirmed that
FDA/ITOB does indeed intend to reinspect the operations relative to adapalene

GALDEAMA LABORATORIES. INC.
SUITE 300, 3000 ALTA MESA 8LVD.. P.O. BOX 331329. FORT WORTH, TX 76163 (817} 263-2600
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raw material production. He spoke with personne! in ITOB, Ms. Nancy Haggard and Mr.
GaryScabom.mdhasrequcstedmmectwithﬂrinspecwrpﬁormthismimpecﬁon. As
the inspector assigned this time is again different from the two previous inspectors, we feel
it is essential that Mr. Timper’s meeting request be hopored.

On the last call, Mr. Timper had me speak with Mr. Seaborn regarding scheduling
for the reinspection. It was suggested that the week of May 22 would be a good time for

the inspector. Iadvised that based on my knowledge of validation plans that that
time might be acceptable but that Mr. Seaborn should contact to make appropriate
arrangements.

I would like to hear from you how this timing and reinspection fits in with the
overall agency activities regarding these NDAs. Do you have a new “user fee” date or
some such target date for completing your activities? Please give me a call.

Sincere regards,

st SorShoncd

Christine Shank

Manager, Regulatory Affairs
Telephone: (817) 263-2676
Facsimile: (817) 263-2667

Copies: Archival NDA 20-338 and NDA 20-380
Ms. Rosemary Cook (HFD-540) Fax
Mr. Jim Timper (HFD-520) Fax
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May 1, 1995

Food and Drug Administration

Division of Topical Drug Products (HFD-540)
Center for Drug Evaluation and Research
Attenuion: Document Control Room 12B-30
5600 Fishers Lane

Rockviile, Maryland 20857

RE: NDA 20-338
Adapalene Topical Solution, 0.1%
Chemistry, Manufacturing and Controls Amendment

Dear Sir or Madame:

Reference is made to a telephone conference call with Ms. Rosemary Cook and Mr.
Jim Timper, FDA representatives, and Mr. Raymon McElhaney and Ms. Christine Shank,
sponsor representatives, on April 21, 1995. K

Bosed on our understanding of the issues discussed, the following items are
provided to correct all outstanding deficiencies regarding chemistry, manufacturing and
controls for the Jrug substance, adapalene, and the drug product, DIFFERIN (adapalene)
Topical Solution, 0.1 %.

¢ Withdrawali of rep;ocessing provisions for the bulk drug product. Batch
adjustment provision: proposed for minor adjustments only in the concentrations
of the two miscible solvents.

¢ Adapalene drug substance process validation report from

¢ Additional minor proposal to omit external frosting of the glass bottles in the
drug product to permit application of adhesive labels.

Please note that the sponsor is able to provide a copy of the process
validation report for Adapalene drug substance. In a letter to the FDA Drug Master File
Staff dated April 24, 1995, advised that a revised DMEF for

adapalene has been submitted in addition to the process validation report. As the sponsor
was not given a copy of the revised DMF, we can only request incorporation of this
information in support of the NDA as previously authorized by To the best of
our knowledge (per contacts with by Galderma the revised DMF
incorporates all the relevant changes that resulted from responses to the FDA Form 483
inspection observations (NDA Amendments dated April 26, 1994; June 15, 1994 and
November 10, 1994).

GALDERMA LABORATORIES, INC.

SUITE 300, 3000 ALTA MESA BLVD.. P.O. BOX 331329, FORT WORTH, TX TE163 (817 263-2600
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Manager, Regulatory Affairs
Telephone: (817) 263-2676
Facsimile: (817) 263-2667

product manu:facturer, DPT Laboratories, Inc., San Antonio, Texas. This certification is
made pursuant to 21 CFR 314.60(c) of the regulations. .

p

Christine Shank, Manager Regulatory Affairs

cc: Archival
Review
Ms. Rosemary Cook (faxed copy of cover letter only)
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Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research

Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338
Adapalene Topical Solution, 0.1%
Authorization Letter

Dear Sir or Madam:

Reference is made to a request by Dr. Karl Lin (HFD-715) for submission of electronic data
from the carcinogenicity studies provided in NDA 20-338.

Due to the urgency of the request and the overseas location, England, of the Laboratory
responsible for the original data, we believe that submission of the electronic data can be
expedited if sent directly to Dr. Lin’s attention. The sponsor, Galderma Laboratories, Inc., of

NDA 20-338 therefore confers authorization to , to
communicate directly with Dr. Karl Lin and submit the requested electronic data on behalf of
the sponsor. In turn will provide to the sponsor a complete copy of all

correspondence with Dr. Lin for formal submission to the NDA file.
We appreciate the agency's cooperation in regards to this matter.

Sincere regards,

_— I Ve

5 _2,2(..5 ft/ac«:/ j/,a:ué'_/
Chnstine Shank
Manager, Regulatory Affairs
Telephone: (817)263-2676

cC: Mr. Frank W. Ross FAX Copy: Ms. Rosemary Cook
Head, Toxicology Operations HFD-520, Room 12B-05
Pharmaco::[L.SR
Eye
Suffolk IP23 7PX
SNGLAND
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Food and Drug Administration \ N
Division of Topica! Drug Products (HFD-540) -
Center for Drug Evaluation and Research NEY Qh \
Attention: Document Control Room 12B-30 R L &5
5600 Fishers Lane )
Rockville, Maryland 20857 S
RE: NDA 20-338/Amendment o

Adapalene Topical Solution, 0.1%

PRE-Clinical/Statistical Review

Dear Sir or Madam:

Reference is made to a request via telephone call from Ms. Rosemary Cook, FDA Project
Manager, in late February 1994, for submission of the pathology (tumor) data, in electronic
format, from the two rodent carcinogenicity studies submitted in NDA 20-338.

Pursuant to the request, the contract laboratory that conducted the studies, ,
prepared the electronic data files and submitted the diskettes and supporting documentation
directly to Dr. Karl Lin (HFD-715) on March 10, 1994. Thus, this submission to the file is
formal notification of the transfer of the electronic data to the statistical reviewer and submission
of the supporting documentation.

Since we have been unable to determine any specifics with regard to the pre-clinical review and
since there is some question on our part about requirements for additional data, we con only
assume that this submission fulfills the current request as we understand it.

We sincerely hope the data and documentation provided will prove useful and satisfactory.

Sincere regards,
-/ . /
- ! ol —
/v / /
Chnistine Shank
Manager, Regulatory Affairs

Enclosures: Archival Copy DESK COPY: Ms. Rosemary Cook
Pharm/Tox Review Cop; HFD-£40
Extra Copy (cover letter only)

GALDERMA LABORATORIES. INC
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August 12, 1983

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research
Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Taopical Soiution, 0 1%
hemistr n in n n

10 Formi FDA 483 | §Qgg1|gnal stgrva; ions

Dear Sir or Madam:

Reference is made to the FDA inspection, conducted June 28 through July 2, 1993,
of the DPT Laboratories, Inc., San Antonio, Texas manufacturing and quality controi
facitities and operations. The inspection was specifically related to production and
control of the drug product, Adapalene Topical Solution, 0.1%, covered under pending
NDA 20-338. At the conclusion of the inspection, a notice of inspectional
observations (Form FDA 483) was issued to DPT Laboratories, Inc. This amendment
thus provides a copy of the official response prepared by DPT Laboratories, In¢. to
each of the Form FDA 483 observations. Please be advised that Galderma
Laboratories, Inc. provided assistance 10 DPT. Inc. in assessment of the procedural
and technical issues.

TA_TEENA LABCRATIRIES, N
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Based on our understanding of the inspection observations and the DPT, Inc.
responses, it is our conclusion that DPT Laboratories, Inc. has provided sufficient
do:sumentation and evidence of their ability to manufacture and control the finished
drug product in accordance with the methods and procedures described in the pending
NDA and in compliance with all applicable good manufacturing practices regulations.
In the event the chemistry reviewer has any questions regarding the technical aspects
of the methods and procedures proposed in the NDA, the sponsor will be happy to

assist.

Sincere regards,

! " )~ e i !
AN S
Christine Shank

Manager, Regulatory Affairs
Telephone 817/263-2676

DESK COPY (correspondence only}:
Ms. Rosemary Cook
HFD-520, Room 12B-05

Wilson H. DeCamp, Ph.D
HFD-520, Room 12B-10
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September 17, 1993 ' l

David Bostwick

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research
Attention: Document Control Room 12B-30
5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%

Dear Mr. Bostwick:

Reference is made to our telephone conversations on September 14 and 16. Please
find enclosed our responses to each of the questions as discussed. | think you will
find everything in order, but please give me a call if you have any further questions
ar comments.

Also, | am in receipt of your FAX today with the statistical format from Dr. Harkins.
We will contact Ralph directly if we have any questions in this regard.

Sincerely

Voisho Sl

Christine E. Shank
Manager, Regulatory Affairs
Telephone (817)263-2676
FAX (817)263-2667

DESK COPIES: Mr. David Bostwick
HFD-520, Room 12B-4%

Ms. Rosemary Cook
1IFD-520, Room 128-05

GALDERMA LABCRATCRIES. iNC,
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CERTIFIED MAIL P 378 566 801
Return Receipt Requested

September 24, 1993

Food and Drug Administration

Division of Anti-Infective Drug Products {HFD-52()
Center for Drug Evaluation and Research
Attention: Document Control Room 12B8-30

5600 Fishers Lane

Rackville, Maryland 20857

RE: NDA 20-338!Amendment
Adapalene Topical Solution, 0.1%
Clinical and Statistics

Dear Sir or Madam:

Copies are provided.

>lease contact me if there are any questions regarding this submission.

dincere regards,

7 ! ’
R e

fé.’%w%:-wjfa&»dé)

-hristine £. Shank

danager, Regulatory Affairs

elephone (81 71263-2676
'ESK COPY: Ms. Rosemary Cook
HFD-520. Room 12B-05

ES/sm
closure

GALDERMA LABORATCRIES, INC.
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CERTIFIED MAIL # P 378 566 857
Return Receipt Requested

September 24, 1993

Food and Drug Administration
Division of Anti-Infective Drug Products {HFD-520)

Center for Drug Evaiuation and Research
Attention: Document Control Room 12B-30
5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338
- Adapalene Topical Solution, 0.1%

M

NDA 20-380
Adapalene Topicai Gel, 0.1%

Dear Sir or Madam:

We acknowledge receipt on September 20, 1993, of a FAX from Ms. Rosemary Cook,
FDA Project Manager, containing Chemistry Review comments relative to NDA
20-338. We further acknowledge that, in principle, some of the comments can also
be considered relevant to NDA 20-380.

The applicant has reviewed these comments with management and personnel at DPT
Laboratories, Inc., and agree that a full response can be submitted by October 29,
1993. We appreciate the opportunity to contact the reviewer, Mr. Timper, for
clarification and/or assistance in understanding the cocmments as necessary.

Sincere regards,

-~

Chpisbunss Sl

Christine £. Shank
Manager, Regulatory Affairs

DESK COPY: Ms. Rosemary Cook
HFD-520, Room 12B-05

GALDERMA LABURATOQORIES. INC.

§UiTE 300, 3000 ALTA MESA BLVD., P.O.BCX331329. FORT WORTH, TX 76163 (817} 263-26C0
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October 29, 1993
Food and Drug Administration T
Division of Anti-Infective Drug Products (HFD-520) SR
Center for Drug Evaluation and Research i | s \\
Attention: Document Control Room 12B-30 B \
5600 Fishers Lane A .
Rockville, Maryland 20857 ‘\— B .
I“‘- "A - :“'- ~m ~ '._."
RE: NDA 20-338/Amendment NG
Adapalene Topical Solution, 0.1% MR

Chemistry, Manufacturing and Controls Data
Dear Sir:

Reference is made to a FAX dated September 20, 1993, from Ms. Rosemary Cook,
FDA Project Manager, which itemized ten (10) review comments regarding the
chemistry, manufacturing and controls for Adapalene Topical Solution, 0.1% and the
drug substance, Adapalene.

Please find enclosed a complete response ta each of the review comments with the
exception of Comment 1. As | discussed with Ms. Rosemary Cook on October 22,
we were unexpectedly delayed in our efforts to complete methods validation for the
Chromatographic Purity and THF assay procedures by the October 29 commitment
date. Thus, the laboratory reports for Adapalene drug substance lots being analyzed
by DPT Laboratories are incomplete for theses two tests at this time. | have advised
Ms. Cook in a FAX dated October 27, that we anticipate a submission of these
missing elements on or before November 24, 1993.

Please also note that when we make the November submission, we will resubmit a
complete and comprehensive Methods Validation Package {in triplicate} for all
regulatory procedures used for control of the drug substance and drug product. In
this submission you will find in Volume 2 of 2, copies of the new and
revised/corrected procedures from the responses. Two extra copies of Volume 2 of
2 are provided for your use as needed.

TALZIRMA LAE2RATISEE NC



October 29, 1993
page 2, Food and Drug Administration

| hope you will find the information and data provided herein complete and
satisfactory. We are, of course, pursuing completion of the methods validation for the
two assays for submission at the earliest opportunity. Please give me a call if you
should have any questions about the information in this submission or if you need to

discuss any concerns of issues.

Sincere regérds.

L ;I/‘-) - !! - - }.
(LY s her
Christine E. Shank

Manager, Regulatory Affairs
Telephone: (817)263-2676
FAX: (817)263-2667

-cc: Ms. Rosemary Cook
HFD-520, Room 12B-05
(correspondence only)

Dallas District Office
3032 Bryan Street
Dallas, Texas 75204
(Vclumes 1 and 2)

CES/sm
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Food and Drug Administration
Division of Anti-infective Drug Products (HFD-520;
Center for Drug Evalyation and Research
Attention: Document Control Room

5600 Fishers Lane

Rockuviile, Maryland 20857

RE: NDA 20-338
Adapalene Topical Solution, 0.19%

Dear Sir or Madam:

Please find enclosed additional statistical information which was requested by Dy,
Srinivasan earlier this week. Included with the degk Copy of this Submission is a
diskette Containing SAS cade, which hag been forwardeqd directly to Dr. Srinivasan,

Please contact me if you have any questions f€garding this Submission.

Sincerely,

Regulator Affairs Associate
Telephone: {817) 263-2679

DESK COPY: Or. Srinivasan
HFD-713, raom 15845

GALDERMA LABQRATORIES. INC.
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November 24, 1993

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research

Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
Chemistry, Maoufacturing and Controls Data

Dear Sir:

Reference is made to a FAX dated September 20, 1993 from Ms. Rosemary Cook, FDA Project
Manager, which itemized ten review comments regarding the chemistry, manufacturing and
controls for Adapalene Topical Solution, 0.1% and the drug substance, Adapalene. Reference
is also made to our amendment submission dated October 29, 1993 which provided compiete
responses to each of the review comments with the exception of Comment 1.

Pursuant to our October 29, 1993 commitment, this amendment provides the following
documentation:

1. Revised analytical procedures and associated methods validation documentation for
assay of residual tetrahydrofuran and chromatographic purity for adapalene drug
substance.

.rJ

Completed analytical reports for three lots of drug substance. The analyses conducted
by DPT Laboratories, Inc. using the specified regulatory methods, confirm the drug
substance manufacturer’s certificates of analysis and demonstrate DPT’s

ability to perform all the regulatory tests.

3. DPT Laboratories, Inc. procedures for assay and ID of alcohol and adapalene in the
finished drug product.

4. Comprehensive Methods Validation Package for all tests, specifications, analytical
methods and validation reports, as required, for control of the drug substance and

finished drug product.

i 3faNA LABCRATIRIES NG
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November 24, 1993
NDA 20-338/Amendment
Page 2

The applicant submits that with this amendment and the Octoter 29, 1993 amendment, all
elements of the reviewer’s comments have been fully and completel ;' addressed. We, of course,
will be grateful for the opportunity to discuss any matters of concern or question.

Also pursuant to 21 CFR 314.70 (a) and 314.71 (b) as amended by Final Rule published in the
Eederal Register September 8, 1993, the applicant makes the following certification:

A Field Copy of this amendment, in its entirety, is provided to the FDA Dallas District
Office which is the home office for the applicant and the drug product manufacturer,
DPT Laboratories, Inc., San Antonio, Texas.

Sincere regards,
Christine Shank
Manager, Regulatory Affairs

Telephone (817)263-2676
FAX (817)263-2667

cc:  Ms. Rosemary Cook
HFD-520, Room 12B-05
(correspondence only)

Dallas District Office
3032 Bryan Street
Dallas, Texas 75204
(Volumes 1 and 2)

CES/sm
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December 3, 1993

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research

Attention: Document Control Room 12B-30

5600 Fishers {ane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
Environmental Assessment

Dear Sir or Madam:

Reference is made o a telephone conversation with Dr. Su C. Tso on July 23, 1993 regarding
additional information on Environmental Assessment (EA) for Adapalene drug substance and
Adapalene Topical Solution, 0.1% drug product.

Please find enclosed a complete resubmission of the EA which conforms with 21 CFR 25.31a
(bM3). The applicant has limited the EA document to non-proprictary data and information
which will permit public disclosure upon approval of the pending application, All proprietary
and confidential information and materials specifically requested by the reviewer have been
placed in the Appendix of the EA.

Please advise if we can be of further assistance in this regard.

Sincerely,
%JM
Chnistine Shank

Manager, Regulatory Affairs

Telephone(817)263-2676
FAX (817)263-2667

DESK COPY: Ms. Rosemary Cook
HFD-520. Room 12B-05
{correspondence only)

Su C. Tso, Ph.D.
Environmental Statf, HFD-520
Room {2B-10
(complete copy)
1ALSEIMA 2ETRL T TRIRS D
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December 10, 1993

James Timper, Chemist { D
FDA/CDER L '
Division of Anti-Infective Drug Products (HFD-520) TR iy
Attention: Document Control Room 12B-30 RSO \){"m |
5600 Fishers Lane i S N\

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
Chemistry, Manufacturing and Controls

Dear Mr. Timper:

Reference is made to your FAX dated December 8, 1993. Please find as follows our response

10 your two questions.

l. A resubmission of Environmental Assessment was provided on December 3,
1993. The EA and accompanying appendix included all infarmation requested by
Dr. Tso in her July 23, 1993 memorandum. The Docurient Control Room

should be in receipt of the submission by this date.

2. In response to your second inquiry, arrangements have been
Laboratories, Inc. to provide 0 the inspectors.

made for DPT
if requested,

samples of three of the impurity compounds listed on page 3 0022,

Volume 1.1 of the NDA:

Impurity (only a few milligrams available)

Impunty

Impurity .
Impurity is of unknown structure and is unavailable, to our knowledge,
either from or DPT Laboratories, Inc. Since refinement of the drug
substance manufacturing process by Impunty is no longer a
potentiat impunty. Impurity _ which was also ot unknown structure, has not
been detected in any of the industrial batches and was detected only in one very
early development batch manufactured by 1 have enclosed copies of

the "Impurity Profile™ and Baich Analyses” summaries from the NDA for

reference.

GALIEAMA CABSRATCRIES INTL



December 10, 1993 \
NDA 20-338/Amendment

Page 2

Thank you for your Faxed inquiries. I hope you will find these responses satisfactory. If you
have any further questions, please do 10t hesitate to contact me.

Sincere regards,
it Shancd
Christine Shank

Manager, Regulatory Affairs
FAX (817)263-2667
Telephone (817)263-2676

Field Copy: Dallas District Office
3032 Bryan Street
Dallas, Texas 75204

Centification: "A Field Copy of this amendmen. in its entirety, is provided to the FDA
Dallas District Office which is the ho. . - .. - *he applicant and the drug product
manufacturer, DPT Laboratories, Inc., S.1 A~ :aio, Texas”

FAX: Ms. Rosemary Cook
HFD-520, Room 12B-05
(correspondence only)

CES/sm
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January 10, 1994

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research

Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
Additional Information on Environmental Assessment

Dear Sir or Madam:

Please find enclosed for the file, additional information on Environmental Assessment for NDA
20-338 requested by Dr. Su C. Tso.

Sincere regards,

Christine Shank
Manager, Regulatory Affairs

CES/s:n
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January 10, 1994

TO:

FROM:

Dear Dr. Tso:

Reference is made to cur telephone conversation just prior to the Christmas holidays regarding
permits cited for DP1 Laboratories, Inc. in the December 3, 1993 Environmental Assessment

Su C. Tso, Ph.D.

Division of Anti-Infective Drug Products (HFD-520)
Telephone (301)443-4300

FAX (301)443-5803

Ms. Christine Shank
Regulatory Affairs
Galderma Laboratories, Inc.
Telephone (817)263-2676
FAX (817)263-2667

NDA 20-338
Adapalene Topical Solution, 0.1%
Additional Information on Environmental Assessment

for NDA 20-338.

I contacted the DPT Laboratories, Inc. person responsible for permits and licenses and have
received a more comprehensive description of each permit with expiration dates indicated as
applicable. Please find with this transmission a copy of the information I received. I hope you

will find this additional information satisfactory.

A formal submission is being sent to the NDA file.

Sincere regards,

- 4
(Funcs

S rd

Christine Shank
Manager, Regulatory Affairs

CES/sm

VIA FAX
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January 17, 1994

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research .
Attention: Document Control Room 12B-30 ;
5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
Foreign Labeling and Facilities Inspection

Dear Sir or Madam:

As requested by Ms. Rosemary Cook, FDA Project Manager, please find enclosed an Archival
Copy and three extra review copies (unbound) of the approved foreign labeling for Differin
(Adapalene) Topical Solutior;, 0.1%. The two countries in which the drug product has received
final approval are:

FRANCE
Application Number: NL 18 083
Marketing Authorization No.: 335 238-9 (30mL)
335 239-5 (60mL)

Date of Approval: July 3, 1992
IRELAND

Product Authorization No.: PA 590/6/1

Date of Approval: October 19, 1993

To date, the drug product has not been introduced commercially in any foreign country.

The applicant has also received information with regard to FDA inspections of the manufacturing
facilities. It is our understanding that the Field Investigations Branch has made arrangements
with the drug substance manufacturer, , for
inspection on January 24-25, 1994. Additionally, re-inspection of the drug product
manufacturer, DPT Laboratones, Inc., San Antcnio, Texas, was scheduled for the week of
January 10. We can only assume there was an unavoidable delay for the inspector and that the
inspection will be rescheduled at the earliest opportunity.

Sincere regards,

s !

ViR -
Christine Shank DESK COPY: Ms. Rosemary Cook
Manager. Regulatory Affairs HFD-520, Room 12B-05

Telepkone (817)263-2676
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PRE-NDA Submission of Chemistry
Manufacturing and Controls Data

VCLUME 1.2 - Drug Product Description
Environmental Assessment

VOLUME 1.3 - Samples and Methods Validation

Proposed labeling for the drug product {ITEM 4.c.) will be submitted with th2
remaining sections of the application. In addition to compiete Archival and Review
copies, the applicant has provided two duplicate sets of the SAMPLES and METHODS
VALIDATION Sections. (ITEMS 4.a. and 4.b.) for the FDA analytical iaboratories. The
sarnples identified in this section will be made available upon request.

We appreciate the opportunity to initiate the review process for this application. Itis
requested that any guestions or comments regarding this submission should initially
be directed to my attention. | will then be able to place the reviewer in contact with
the appropriate technical personnel for further discussion.

Sincerely yours,

Brisloios S

Christine E. Shank
Manager, Regulatory Affairs
Telephone: (817)551-8516
FAX: (817)763-5863

cc: Desk Copy (Cover Letter)
Ms. Maureen Dillon-Parker
HFD-520, Room 12B-05

Mr. Stephen W. Clark
President, OWEN/GALDERMA Laboratories, Inc.

CES/sam
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January 31, 1994

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research

Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
Clinical Data Presentation Request

Dear Sir or Madam:

Reference is made to a telephone conversation with Mr. David Bostwick on January 28, 1994.
Pursuant to the discussion, please find enclosed, data tables for the U.S. Clinical studies
9104-CD271L-EV, C-88-27 and C-88-26 which present efficacy endpoint values excluding all
patients taking oral antibiotics. The data tables provide, for comparison, the original report
values and the adjusted values.

Reference is also made to a telephone call from Ms. Rosemary Cook on January 26, requesting
a Safety Update. We are in the process of putting together a comprehensive report which I hope
to submit bv the end of this week

We hope you find this information satisfactory. If we can be of any further help in this regard,
please contact me.

Sincerely,

Christine Shank

Manager, Regulatory Affairs
Telephone: (817)263-2676
FAX: (817)263-2667

Desk Copy: Ms. Rosemary Cook
HFD-520, Room 12B-05

Mir. David Bostwick
HFD-520, Room 12B-45

GALDERMA (" RORATORIES, INC.

SUITE 300, 3000 ALTAMESABLVD . PO BUX 331225 FORT WORTH, TX 76163 (817 763-2600



July 6, 1995

Central Document Room

£

NDA QRIG Arerineecry

Center for Drug Evaluation and Research

Food and Drug Administration
12420 Parklawn Drive
Rockville, Maryland 20857

RE: NDA 20-338 / Amendment
DIFFERIN™ (adapalene) Topical Solution, 0.1%

Patent Information

NDA 20-380 / Amendment
DIFFERIN™ (adapalene) Topical Gel, 0.1%

Patent Information

Dear Sir or Madam:

H

GALDERMAp

The applicant submits herewith amended informatioh since submission of the
original applications with regard to the patent which claims the drug, adapalene, and its

method of use.

This submission reflects the extended patent term for U.S. Patent No. 4,717,720
uader the Uruguay Round Agreements Act as well as the information required from
applicants under'21 CFR 314.53 published in the Federal Register October 3, 1994.

Manager, Regul

copies: Archival

CMC Review

egulatory Affairs
Telephone: (817) 263-2676
Facsimile: (817) 253-2667

Ms. Rosemary Cook (via FAX) HFD-540

PO 80K 3)i32Y -

FORT WORTH, TEIAY Teisd-i]y U3

GALDERMA LABOMATORIES Vm{

o GEL T Le)-1800 -

WAL (#0173 143-2442
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June 3, 1994

Food and Drug Admjnistration

Division of Topical Drug Products {HFD-540) DESK COPY
Center for Drug Evaluation and Research ’? CERMUSQ Qoo

Attention: Document Control Room 12B8-30
5600 Fishers Lane
Rockville, Maryland 20857

RE: NDA 20-338/Amendment
Adapalene Topical Solution, 0.1%
DRAFT LABELING - Revised May 1994

NDA 20-380/Amendment
Adapaiene Topical Gel, 0.1%
DRAFT LABELING - Revised May 1994

Dear Sir or Madam:

Reference is made to the "Craft" physician insert labeling for Adapalene Topical
Gel, 0.1% (NDA 20-380) provided to us via FAX on 5/20/94. As we were advised
by Ms. Rosemary Cook to use this draft as a mode! for the solution dosage form
covered under NDA 20-338, we are enclosing our re-drafts of labeling for both
dosage forms with this submission. Reviewers will note that the text we propose
is the same for both products except as differences in dosage form dictate in the
sections for DESCRIPTION, ADVERSE REACTIONS and HOW SUPPLIED.

Since the 5/20/94 FDA draft was based only on recommendations from the
medical/clinical review of NDA 20-380 and the biopharmaceutic and pharmacolcgy
reviews have not been considered, we have basically retained our original proposals
for the sections relating to these other reviews. We have however adopted many
of the review recommendations for the PRECAUTIONS section which suggest
labeling for topical retinoids as a class. Also, where specific animal and/or human
studies have demonstrated differences in the action or activity of the drug from
other topical retinoids, the text has been modified tc accurately reflect the
differences.

Our most notable exception to the draft regards the recommendation for Pregnancy
Category X. We have re-drafted this section to ayain propose Category C Labeling
and have accurately represented the findings from the relevant animal studies.
Based on the available data, we submit that our proposed labeling clearly meets the
criteria for Pregnancy Category C Labeling.

GALDEAMA LABORATORIES, INC.

SUITE 300. 3000 ALTA MESA BLVD.. PO. BOX 331329 FORT WORTH, TX 76163 (817! 263-2600



On the following pages are the applicant’s comments and reasons for revisions
which differ from the FDA draft recommendations. Please note that references, as
applicable, are made to information in the Summary Sections of the applications in
support of and docymentation for the proposed revisions.

An Archival Copy is provided for each application. Review Copies are also enclosed
for each review discipline.

Woe appreciate the agency’s consideration of these amendments.
Sincere regards,

Christine Shank
Manager Regulatory Affairs

Archival Copy
Review Copies (5)

DESK COPY: Ms. Rosemary Cook
(diskette included)
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July 15, 1993 Vv

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research
ATTENTION: Central Document Room

Park Building, Room 214

12420 Parkiawn Drive

Rockville, Maryland 20852

RE: ADAPALENE TOPICAL GEL, 0.1%
Original New D Application Submissi

Dear Sir or Madam:

The applicant, Galderma Laboratories, Inc., is pleased to submit herewith a New Drug
Application for Adapalene Topical Gel, 0.1%. This application is submitted pursuant to
Saction 505 (b) of the Federal Food, Drug. and Cosmetic Act and in accordance with the
procedures and requirements established in Part 314 of Title 21 of the Code of Federal
Regulations.

The proposed new drug product is a topical gel dosage form of the new chemical entity,
adapalene (USAN), indicated for the treatment of acne vulgaris. The drug product has
been the subject of clinical investigations in the United States under IND since
1989. The approved product will be made available to patients only by prescription from
a licensed physician.

Organizational Relationships and Affillations

For clarification of the relationships of the companies involved with the development of
the drug, we offer the following brief explanation. Galderma Laboratories, Inc., iformerly
known as Owgn/Galderma Laboratories, Inc.) Fort Worth, Texas, the sponsor of this
application, and ) Galderma,
Vstkonne, France, the developer of the drug, are organizations existing under the joint
cwnership of Nestlé S.A. and L'Oréal. Galderma Laboratories, Inc. and Alcon
Laboratories, Inc. are affiliate companies through the ownership interest of Nestié
S.A. (Alcon is a wholly owned subsidiary of Nestlé). DPT Laboratories, Inc., San
Antonio, Texas (formerly kriown as Dermatological Products of Texas, Inc.) is
independently owned and operated by Dorman-Feik Acquisitions Corp. Galderma
Laboratories, Inc. contracts with DPT Laboratories, Inc. for the production, cor.trol and
distribution of finished {marketed) drug products and for production and control of drug
products under investigational deveiopment. The collaborative participation by these
companies in the conduct of preclinical and clinical studies and in drug and formulation
development is reflected in this application.



Page 2 of 5

L J

l'

Drug Development Overview

Drug development and preclinical studies were conducted or sponsored by
Galderma, Valbonne, France. Initial safety and efficacy testing {phase 1 and 2 studies)
in human volunteers and acne patients was also conducted by Gaiderma in Europe.
Subsequent phase 2 and 3 clinical investigations have been conducted in the United
States under IND and in Europe. In addition to the topical gel dosage form
described in this application, the drug has been investigated in solution and cream dosage
forms under INDs respectively. A New Drug Application (NDA 20-
338) for Adapalene Topical Solution, 0.1% was submitted on March 19, 1993 and is
currently undergoing review in the Division of Anti-infective Drug Products.

Dossge Form
The dosage form described in this application is a aqueous gel formulation containing the
drug substance, adapalene, in suspension.

Special Features and Elaments of the Application

. A Reviewer's Guide to the Application is provided in the introductory part of
Volume 1.1 (page xvi) which describes the crganizational and structural features
of the document,

. Many of the administrative elernents initially requested following submission of
Adapalene Solution NDA 20-338, have been incorporated in this document.
Reviewers will find such itams as:

a) Formulation Summary and Tabulated Summary of Formulations used
in Biopharmaceutic and Clinical Studies (Volume 1.1, pages 2 0053,
2 0222 and 2 0309).

b) List of Manufacturers and Status of Inspection Readiness (Volume
1.1, page 2 0062).

c) Certification of Compliance with GLP Requiraments and Animal
Waelfare Concerns (Volume 1.1, page 2 00685).

d) > Status of Clinical Studies and Compliance with Informed Consent and
IRB/Ethical Committee Reviaw Requirements {(Volume 1.1, page 2
0242).

All of these elements are listed in the Application and relevant Section Indices.

o A Certification is provided following this cover letter which establishes Galderma

Laboratories, Inc. as the legal adopted name of the sponsor.
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o A complete resubmission of all nonclinical pharmacology and toxicology studies
provided in NDA 20-338 for Adapalene Topical Solution, 0.1%, is made since
many of the studias inciuded the topical gel dosage form. Additional studies and
reports for Adapalene Topical Gel &re highlighted in the Section Index in a
distinctive magenta color. The introduction to the nonclinical pharmacology and
toxicology section provides a concise overview of the additional studies.

FDA Meetings and Correspondence

The meetings and correspondence with the Food and Drug Administration which
significantly influenced the development of this application are briefly described as
follows:

. On September 19, 1989, Dr. Browder, Mr. Davitt and Dr. Osterberg of FOA ‘met
with sponsor representatives to discuss the rionclinical studies planned for submission
in support of an NDA. A satisfactory agreement was reached by the participants on the
list of required pharmacology and toxicology studies with the exception of the conduct
of a study to assess photocarcinogenicity potential. The sponsor expressed several
reasons why a photocarcinogenicity study should not be a requirement for formulated
adapalene (C[) 271) and in follow-up correspondence of October 27, 1989 agreed to
labeling precautions as a means of addressing the matter. In a letter from Dr. Murray
Lumpkin dated April 27, 1990, the agency concurfed that the sponsor must provide
precautionary labeling clearly stating that there have been positive findings relating to
photocarcinogenicity for retinoids and related compounds. If the sponsor did not,

howaever, elcct to do precautionary labeling, then studies would be required. Preparatory
to the submission of the NDA for Adapalene Topical Solution, 0.1%, the sponsor, in 8
letter dated December 3, 1991, reaffirmed the commitment to include a statement in the
labeling. The reviewer will find that the PRECAUTIONS section of the draft labeling for
the gel drug product contains wording which closely follows the statement suggested in
Dr. Lumpkin’s April 27, 1980 letter.

] The secongd meeting was a Pre-NDA meeting that took place on November 7. 1980
which included Drs. Lumpkin, Burlington, Evans, Rand, Harkins and Ms. Cook of FDA and
sponsor representatives. The focus of this meeting was to review the available clinical
data Groenboth WS and European studies and to assess the compieteness of the clinical
evidence ur safety and efficacy towards making a determination of fileability of an NDA
for the drug product. Based on several comments and concerns exprassed by agency
participants with regard to the one completed vehicle-controlled study, the sponsor
alected to conduct an additional vehicle-controlied study which was initiated in March,
1891 and completed in August, 1991. The submission of this application is based on
the November 7, 1990 meeting discussions and the complation of the subsequsent clinical
study.
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. October 19, 1992 correspondence to IND _ addressed the matter of
submitting “line listings” for patients enrolled in pivotal clinical studies. The format of the
computer generated listings provided in this application closely follow the
recommendations and suggestions made by agency personnel.

Contact Person

Due to diverse location of key scientific and technical personnel within the organizations
responsible for the contents of this application, it is requested that any questions or
comments regarding this submission should be directed to the person named as follows:

Ms. Christine Shank
Manager, Regulatory Affairs
Galderma Laboratories, Inc.
P.0. Box 331329

Fort Worth, Taxas 76163

Telephone: {817)263-2676
Fax: (817)2€3-2672

Contents of the Application
The New Drug Application for Adapalene Topical Gel, 0.1% consists of the following:

VOLUME 1.1
Cover Letter
Form 356h
Letters of Authorization
Generic Drug Enforcement Act Cerrification
Applicable Patents (ITEM 13)
Reviewer’s Guide to the Application
ITEM 1. APPLICATION INDEX
ITEM 2. SUMMARY
- - DRAFT LABELING
VOLUMES 1.2-1.3
ITEM 3. CHEMISTRY, MANUFACTURING AND "
CONTROLS SECTION

. ——— T

VOLUME 1.4
ITEM 4.a. SAMPLES
ITEM 4.b. METHODS VALIDATION
VOLUMES 1.5 - 1.46
ITEM 5. NONCLINICAL PHARMACOLOGY
AND TOXICOLOGY SECTION
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VOLUMES 1.47 - 1.48
ITEM 6. HUMAN PHARMACOKINETICS
AND BIOAVAILABILITY SECTION
VOLUMES 1.49 - 1.78
ITEM 8. CLINICAL AND STATISTICAL
DATA SECTION

VOLUMES 1.79 -1.86
ITEM 11,  CASE REPORT TABULATIONS

VOLUMES 1.87
ITEM 12. CASE REPORT FORMS

The applicant extends its sincere appreciation to the agency staff and reviewers for their
time spent in review and consideration of thi» application. We wiil be delighted to assist
with any questions or requests for additional information.

Sincere regards,

(Chriskic £ Snnd

Christine €. Shank
Manager, Regulatory Affairs

DESK COPY VOLUME 1.1: Ms. Rosemary Cook
(2 copies) Division of Anti-Infective Drug Products
HFD-520, Room 12B-05

cc: Mr. Stephen W. Clark
President, GALDERMA Lzboratories, Inc.

CES/etter
CES/sam
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GALDERMA

December 15, 1993

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research

Attention: Document Control Room 12B-30

5400 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-380/Amendment
Adapalene Topical Gel, 0.1%
4-Month Safety Update

Dear Sir or Madam:
| The sponsor submits herewith the 4-Month Safety Update to NDA 20-380 pursuant to 21 C: R
314.50 (d) (5) (vi) (b). The report is comprehensive for all dosage forms of adapalene and
includes information from all U.S. and foreign studies.

If there are any questions, please contact me at (817)263-2676.

Sincere regards,
| )
/ ’ ~ .
Christine Skank

Manager, Regulatory Affairs

DESK COPY: Ms. Rosemary Cook
HFD-520, Room, 12B-05
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A. INTRODUCTION
An NDA on adapalene gel was submitted to the FDA in July of 1993. Although the
NDA w:s- specific for adapalene gel, there are a total of three dosage forms of
adapalene being evaluated (gel, solution and cream). Each formulation has been
studied under a separate IND. This four-month safety update for NDA 20-380
includes information on the three dosage forms of adapalene. The table below

outlines the status of subinissions and numbers of humans exposcd to each

formulation,
NUMBER EXPFPOSED
Dgosage Form Status Healthy Volunteers Acne Patients
Aqueous Gel, 0.1% NDA submitted 271 661
and 0.3% (20-380)
New Clinical Experience 105 86
Solution, 0.1% NDA submitted 199 571
(20-338)
New Clinical Experience None None
Cream, 0.1% Clinical trials 25 175 (U.S.)
- completed - NDA 139 (European)
targeted for 1994,
TOTAL: 600 1632 = 2232

Since the filing of NDA 20-380, 191 additional humans have been exposed to adapalene gel.

Exposure to adapalene has also increased due to the studies conducted with the cream

L\GEL\SAFEUPDANDA 30f9



formulation. The labeling for adapalene gel has not been altered or revised as a result of this
additional human exposure. In fact, adverse events are less frequent with the aqueous gel

&
as compared to the solution dosage form (refer to Table 1).

B. UPDATE OF PRECLINICAL INFORMATION
1. Adapalene Gel

There have been ho'new preclinical toxicology studies on adapalene aqueous gel

since the filing of NDA 20-380.

2. Adapalene Solution
There have been no new preclinical toxicology studies performed on adapalene

solution since the filing of NDA 20-338.

3. Adapalene Cream
There have been no new preclinical toxicology studies performed on

adapalene cream since the filing of IND

C.  UPDATE OF CLINICAL INFORMATION:
1. Adapalene Gel
" Five pharmacology studies, one systemic evaluation in healthy volunteers, and one
clinical trial in acne patients have been completed since the filing of NDA 20-380 for

adapalene gel. The safety profile and product labeling for adapalere were not

L\GEL\SAFEUPDA NDA 40of 9
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~-affected by this additional exposure. Refer to Table 2 for an overview of these

studies.
=

The pharmacology studies revealed no new information about adapalene. In three
(CR92144, CR92140 and CR92143) of the five studies, there was no evidence of
cumulative irritation when used in conjunction with other anti-acne products and no
phototoxicity potential. The higher (0.3%) concentration of adapalenc was slightly
irritating in one of the cumulative irritation studies (2017). Adapalene gel did not
induce or modify the skin's reaction io irradiation as shown in study CR92141. And
lastly, the ongoing systemic study (2005) has proceeded with no serious treatment-

related medical eveats being reported.

The Phase II clinicai trial (CR92142) in acne patienis has been completed and the
data is being analyzed. There were no serious treatment related medical events

reported.

Adapalene Solution
There have been no new clinical (Phase I or II) trials performed on adapalene

solution since the filing of NDA 20-338.

- - e

Adapalene Cream
Two clinical trials have been completed on the adapalene cream 0.1% dosage form

since the filing of NDA 20-380. Once again, the safety profile and product labeling

of adapalene solution has not been affected.

S5of9



‘A total of 175 patients were exposed to adapalene cream in the U.S. and 139 patients
were exposed in Europe. Both of the clinical trials were similar in design with the
e;;ption of the concurrent control.  The U.S. study incorporated a vehicle
controiled design (adapalene cream 0.1% vs. vehicle) and the European study was

a reference-controlled trial (adapalene cream 0.1% vs. Retin-A Cream 0.05%).

The incidence rates of medical events were less with the cream formulation than
those reportec with the adapalene solution and similar to those reported for adapalene
gel. However, the medical events were similar in intensity and duration during both
of the cream multi-clinic trials. None of the patients were discontinued due to a
serious treatment-related event.
D. UPDATE OF WORLDWIDE MARKETING APPLICATIONS
Foreign marketing applications for DIFFERIN™ (Adapalene) Topical Solution, 0.1% have
been approved in France and Ireland. To date the drug, in any dosage form, has not beea
marketed in any country outside the U.S. The sponsor will submit approved foreign labeling
in an amendment to NDA 20-338 for Adapalene Topical Solution, 0.1% hopefully in January

1994 as we are awaiting certified translation of the French labeling,

E. LITERATURE UPDATE

There hAve been rio new published reports concerning adapalene (gel, solution, or cream.)

F. CONCI.USION
A total of 2232 healthy volunteers and acne patients have been exposed to adapalene in a gel,

solution or cream dosage form. There have been no serious treatment related medical oveats

IGELSAFEUPDA.NDA 60f 9



reported in any of these studies. The medical events reported for the three dosage forms of
adapalene were similar in type, intensity and duration, but slightly less in frequency for the
gel and :mm forms than for the solution. This may be attributed to the alcoholic content
in the solution vehicle. The new information collected from this additional human exposure

did not affect the safety profile or the product labeling for adapalene gel 0.1%.

G.  TABLES AND ATTACHMENTS

1\GEL\SAFEUPDA.NDA Tof &
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TABLE 2

OVERVIEW OF STUDIES WITH ADAPALENE GEL
(COMPLETED SINCE THE FILING OF NDA 20-380)

No. of
StudyNe. | Description Treatment(s) Sublects | Duration.
CR92144 Cumulative Skin | Combination of Adapalene gel 25 3 weeks
Irritation with each of the following:
benzoyl peroxide, clindamycin
phosphate or erythromycin
‘ CR92140 Cumulative Skin | Adapalene gel 25 3 weeks
Irmitation Adapalene gol (differont
preservative)
CR92143 Phototoxicity Adapalene gel 12 1 day
Potential Tretinoin gel
Isotretinoin gel
Adapalene gel vehicle
CR92141 Photo-irritation Adapalene gel 12 15 days
Potential Tretinoin gel
CG.03.SPR.2005 | Systemic Adapalene gel 6 7 days
Evaluation of
adapalene in the
stratum corneum
| CG.03.SPR.2017 | Cumulative Skin | Adapalene gel, 0.3% 25 3 weeks
| Irritation Adapaiene gel vehicle
CR92142 Safety and Adapalene gel
l Efficacy (acne Isotretinoin gel 86 12 weeks
‘ patients)
[
L

*Exposed to Adapalene Gel 0.1% unless otherwise indicated under Trearment(s).

LWGEL\SAFEUPDA NDA
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. DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0001

PUBLIC HEALTH SERVICE Expiration Date;, November 30, 1990
FOOD AND DRUG ADMINISTRATION See OMB Statement on Page 3
> APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE FOR FDA USE ONLY
OR AN ANTIBIOTIC DRUG FOR HUMAN USE DATE RECEIVED DATEFILED

(Title 21, Code of Federal Regulations, 314)

DIVISION ASSIGNED | NDAJANDA NO ASS

NOTE: No application may be filed uniess a completed appiication torm has been received (21 CFR Part 314).

NAME OF APPLICANT DATE OF SUBMISSION
March 19, 1993

atories, Inc,
OWEN/Galderma Laborato ? TELEPHONE NO {inciude Area Code)

ADDRESS {Number, Street, City, State and Zip Code) (817)551-8516
NEW DRUG OR ANTIBIOTIC APPLICATION
Post Qffice Box 6600 NUMBER (it previously issued)
Fort Worth, Texas 76115 20-338
DRUG PRODUCT

ESTABLISHED NAME (e.g., USPIUSAN) PROPRIETARY NAME {If any)
ADAPALENE {USAN) DIFFERIN™

CODE NAME (if any) CHEMICAL NAME
Cb 271 6-[3-(l-adamantyl)-4-methoxyphenyl]-
ALD28B66 2-naphthuic acid

DOSAGE FORM ROUTE OF ADMINISTRATION STRENGTH(S)
Solution Topical to the skin. 0.1%

(lmg/ml)

rROPOSED INDICATIONS FOR USE

DIFFERINY Solution 0.1% (adapalene) is indicated for topical treatment of
acne vulgaris.

LIST NUMBERS OF ALL INVESTiGATIONAL NEW DRUG APPLICATIONS (27 CFR Part 312), NEW DRUG OR ANTIBIQTIC APPLICATIONS (21 CFR Part
314), AND DRUG MASTERFILES (21CFR 314 420) REFERRED TO IN THIS APPLICATION.

INFORMATION ON APPLICATION

TYPE QF APPLICATION (Check one)

M TS SUBMISSION IS A FULL APPLICATION (27 CFR 314 50) 3 THISSUBMISSION 1S AN ABBREVIATED APPLICATION (ANDA) (21 CFR 314 55)

FOANAKDA DENTIFY THE APPROVED DRUG PRODUCT THAT 1S THE BASIS FOR THE SUBMISSION

NAME GF DRUG HOLDER OF APPROVED APPLICATION

i

STATUS OF APPLICATION (Check one)

L PRESUBMISSION (7 ANAMENDMENT TO A PENDING APPLICATION ] SUPPLEMENTAL APPLICATION
X ORIGINAL APPLICATION ] RESUBMISSION

PROPOSED MARKETING STATUS (Check one)

3 areiICATION FOR & PRESCIRTION DRUG PRODUCT (Ra) (J APPLICATION FOR AN OVER - THE COUNTER PRODUCT (OTC)




"pre-NDA Submission of Chemistry, Manufacturing, and Controls Data"

) DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0001
PUBLIC HEALTH SERVICE Expiratron Date, November 30, 1990 .
FOOD AND DRUG ADMINISTRATION See OMA Statement on Page 3.
APPLICATION TO MARKET A NEW DRUG FOR HUMAN USE FOR FOA USE ONLY
OR AN ANTIBIOTIC DRUG FOR HUMAN USE DATE RECEIVED DATE FILED
\ (Title 21, Code of Federal Regulations, 314)
| DIVISION ASSIGNED | NDAZANDA NGO ASS.
- NOTE: Noapplcation may be Tiled unless a comoleted appiication form has been roceived (21 CFR Part 314).
NAME QF APPLICANT DATE OF SUBMISSION
OWEN/GALDERMA LABORATORIES, INC. December 14, 1992
TELEPHONE NO. (Indiude Area Cooe)
ADORESS (Number, Street, City, State and 2ip Code) (817)551-8516
Post Office Box 6600 NEW DRUG OR ANTIBIOTIC APPLIZATION

?Ort Uotth . Tm’ 761 15 NUMBER (" ptewously Iﬂued)

DRUG PRODUCT
ESTABLISHED NAME (e.g., USP/USAN) PROPRIETARY NAME (/f any)
ADAPALENE (USAN) DIFFERIN ™
CODE NAME (If any) CHEMICAL NAME
Ch 271 6-{3-(l~-adamantyl)-4-methoxyphenyl]-
ALO2B66 2=Naphthojc acid
DOSAGE FORM ROUTE OF ADMINISTRATION { STRENGTH(S)
0 - lz
Solution Topical to the skin (mg/al)

PROPOSED INDICATIONS FOR USE
DEFFERIN™ Solution 0.1% (adapalene) is indicated for topical application
in the treatment of acne vulgaris.

LIST NUMBERS OF ALL INVESTIGATIONAL NEW DRUG APPLICATIONS (21 CFR Part 312), NEW DRUG OR ANTIBIOTIC APPLICATIONS (21 CFR Part
314). AND DRUG MASTERFILES (27CFR 314 420) REFERRED TO IN THIS APPLICATION:

INFORMATYION ON APPLICATION

TYPE OF APPLICATION (Check one)

N THIS SUBMISSION 1S A FULL APPLICATION (21 CFR 314 50} [ THIS SUBMISSION I5 AN ABBREVIATED APPLICATION (ANDA} {21 CFR 314 55)

IF AN ANDA IDENTHFY THE APPROVED DRUG PRODUCT THAT IS THE BASIS FOR THE SUBMISSION

NAME OF DRUG HOLDER OF APPROVED APPLICATION

STATUS OF APPLICATION (Check onej

PRESUBMISSION D AN EﬁENDMENT TO APEMNDING APPLICATION D SUPPLEMENTAL APPLICATION
(] ORIGINAL APPLICATION RESUBMISSION

PROPOSED MAKKETING STATUS (Check 0ne)

.‘"l G APPLICAT!ON FOR A PRESCRIPTION DRUG PRQDUCT (Rx) D APPLICATION FQR AN OVER . THE . COUNTER PRODUCT (OTO)

FORM FDA 356h (7:90) Page :




CONTENTS OF APPLICATION

This application contains the following items: (Check all that apply)

X |1. index (Section Index to ITEMS 3, 4.a and 4.b)

2. Summary (21 CFR 314.50 (c)}

Sl

X 13. Chemistry, manufacturing, and control section (21 CFR 314.50 (d) (1))

X |4. a. Samples{21 CFR 314.5J (e) (1)) (Submit only upon FDA's request)

X b. Methods Validation Package (2! CFR 314.50 (e) (2) (i)

¢. Labeling (21 CFR 314.50 (e) (2) (ii))

i. draft labeling (4 copies)

ii. final printed labeling (12 copies)

S. Nonclinical pharmacology and toxicology section (21 CFR 314.50 (d) (2))

6. Human pharmacokinetics and bioavaiiability section (21 CFR 314.50 (d) (3})

7. Microbioiogy section {21 CFR 314.50{(d) (4))

8. Clinical data section (21 CFR 314.50(d} (5))

9. Safety update report (21 CFR 314.5Q (d} (5) (vt} (b))

10. Statistical section (21 CFR 314.50 (d) (6))

11. Case report tabulations (21 CFR 314.50 (f) (1))

12. Case reports forms (21 CFR 314,50 (f) (1))

X | 13. Patentinformation on any patent which claims the drug (21 U.5.C. 355 (b) or (¢))

14. A patent certification with respect to any patent which claims the drug (21 U.5.C. 355 (b) (2) or (j) (2) (A)}

15. OTHER (Specify)

X Generic Drug Enforcement Act Certification

| agree t0 update this application with new safety information about the drug that may reasonably atfect the statement of contramndications,
watmings, precaytions. or adverse reactuons in the dratt labehng | agree to submit these safety update reports as follows: (1) 4 months attar
the initial submission, (2) tollowing receipt of an approvable letter and (3) at other umes as requested by FDA  If this application s approved, t
agree to comptly with ail laws ang reguiations that apoly to approved apphcations, including the following:

Good manufacturing practice regulatians :n 21 CFR 210 and 211,

Labenng regulationsin 21 CFR J01.

'n the case of a prescription drug product, prescription drug advertising regulations in 21 CFR 202,

Regulations on making changes in application in 21 CFR314.70, 314 71, and 314 72,
. Regulationson reportsin 21 CFR314 B0 and 314 81
. Local, state and Federal environmental impact laws.
It this application applies to a drug procuct that FDA has proposed for scheduling under the controlled substances Act| agree not to market the
praduct untl the Drug Enforcement Acministration makes a final scheduling decision

S bW

NAME OF RESPONSIBLE OFFICIAL OR AGENT SIGNATURE OF RESFONSIBLE QFFICIAL OR AGENT DATE
Christine E. Shank :Z . ié : 5%2 é ) 12/14/92
Manager, Regulatory Affairs _

ADDRESS (Street, City. State. Zip Code) T TTELEPHONE NO ({include Area Code)
Post Office Box 6600 (817)551-8516
Fort Worth, Texas 76115 |

L(_V_VARNING; A willfully false statement is a cniminal offense. U.S C. Title 18, Sec.1001))

FC™ Page 2



Public reporting burden for this collection of information is estimated to average 20 minutes per response, inciuding
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and
" completing reviewing the coilection of information. Send comments regarding this burden estimate or any other
aspect of this coilection of information, including suggestions for reducing this burden to:

Reports Clearance Officer, PHS and to: Office of Management and Budget

. Hubert H. Humphrey Building, Room 721-8 Paperwork Reduction Project (0910-0001)
200 independence Avenue, S.W. Washington, DC 20503

Washington, DC 20201

Attn: PRA

FORM EDA 31560 (7790} LS. GOVERNMENT PRINTING JFFIZE (990 - T51-200 Page 2
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March 16, 1995 N

L. Ross Pierce, M.D.

Clinical Investigations Branch

Division of Scientific Investigations, HFD-344
Food and Drug Administration

7520 Standish Place

Rockville, Maryland 20855

RE: NDA 20-380
DIFFERIN™ (adapalene) Topical Gel, 0.1%

Dear Dr. Pierce:

Reference is made to your fax dated March 14, 1995 requesting information to assist in the
audit of pivotal studies conducted with Differin™ (adapalene) Topical Gel, 0.1%.

Per your request please find enclosed the three items you highlighted as urgent (items 3,8
and 9 from your 15 item list). Additionally you will find a list and table of the studies
(your item 2) which were identified as meeting the criteria of “adequate and well-
controlled” and therefore considered “pivotal” by the applicant. It is unknown to us which
studies were considered “pivotal” by the medical reviewer as the medical review has not
been communicated to us.

It is anticipated that the information for the remaining 11 items will be sent to you by the
end of next week.

Please contact me if you have any questions.

Sincere regards,

Christine Shank

Manager, Regulatory Affairs
Telephone: (817) 263-2676

Facsimile: (817) 263-2667

copies: Archival (1) to NDA 20-380
- Desk Copy (1) to Dr. Pierce (HFD-344)
- Cover Letter Only - Faxed to Ms. R. Cook (HFD-540)

GALDERAMA LABORATORIES, INC.
SUITE 300, 3000 ALTA MESA BLVD., P.O. BOX 331328, FORT WORTH, TX 76163 (817) 363-2600
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April 4, 1988 ~

ORIGINAL  wowscarses
NC.

L. Ross Pierce, M.D.

Clinical Investigations Branch

Division of Scientific Investigations (HFD-344)
Food and Drug Administration

7520 Standish Place

Rockville, Maryland 20855

RE: NDA 20-380
DIFFERIN™ (adapalene) Topical Gel, 0.1%

Dear Dr. Pierce:

Reference is made to your fax dated March 14, 1995 requesting information to
assist in the audit of pivotal studies conducted with Differin™ (adapalene) Topical Gel,
0.1%. Reference is also made to our submission of March 16, 1995 which provided you
responses to lictas 2,3,8 and 9 from your 15 item list. -

Please find enclosed three volumes (plus an extra copy of Items 4 and 5) which
contain responses to the remaining items you requested. All materials, except where
noted, are copied from the NDA for Differin Topical Gel.

I have forwarded a copy of the “new™ information to the NDA file. Previously
submitted documents have not been duplicated but are incorporated by reference to the
NDA page numbers.

Please advise if I can be of further assistance.

Sincerely,

< )

Christine Shank

Manager, Regulatory Affairs
Telephone: (817) 263-2676
Facsimile: (817) 263-2667

cc: Archival - New documents only (HFD-540)
Desk Copy - Dr. Pierce (HFD-344) 3 volumes
Cover Letter Only - faxed to Ms. R. Cook (HFD-540)

GALDERMA LABORATORIES. INGC.
SUITE 232, 3000 ALTA MESA BLVD., P.0O.BOX 331328, FORT WORTH, TX 76185 (817) 263-2600
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DESK COPY
CERTIFIED MAIL # P 378 566 857
Return Receipt Requested

September 24, 1993

Food and Drug Administration

Division of Anti-infective Drug Products (HFD-520)
Center for Drug Evaluation and Research
Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-33§&
Adapalene Topical Solution, 0.1%

NDA 20-380
Adzpalene Topical Gel, 0.1%

Dear Sir or Madam:

We acknowiedge receipt on September 20, 1993, of a FAX from Ms. Rosemary Cook,
FDA Project Manager, containing Chemistry Review comments relative to NDA
20-338. We further acknowledge that, in principle, some of the comments can also
be considered relevant to NDA 20-38C.

The applicant has reviewed these comments with imanagement and personnei at DPT
Laboratories, inc., and agree that a full response can be submitted by October 29,
1993. We appreciate the opportunity to contact the reviewer, Mr. Timper, for
clarification and/or assistance in understanding the comments as necessary.

Sincere regards,

:"D{/’) , ;l . E!{; /

Christine E. Shank
Manager, Reguiatory Affairs

DESK COPY: Ms. Rosemary Cook
HFD-520, Room 12B-05

GALDERMA LABQRATQRIES, INC.
SUITE 30C. 3000 ALTA MESA BLVD., P.O.BOX 331329, FORT WORTH. TX 76163 B17) 263-2600
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CERTIFIED MAIL # P 378 566 858 DESK COPY

Return Receipt Requested

September 24, 1993 v

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research
Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-380/Amendment
Adapalene Topical Gel, 0.1%

Dear Sir or Madam:

Reference is made to a telephone call on September 17, 1993, from Ms. Rosemary
Cook, FDA Project Manager, regarding inspection readiness of the facilities designated
for manufacture of the proposed drug product, Adapalene Topical Gel, 0.1%.

Ms. Cook was advised that tne applicant was unaware of any outstanding
manufacturing or controls issues, and that the DPT Laboratories, Inc. facilities were
considered fully operational and ready for inspection.

Sincere regards,
Wonisth \ﬂa,w/
CFYUsbne >

Christine E. Shank
Manager, Regulatory Afiairs

DESK COPY: Ms. Rosemary Cook
HFD-520, Room 12B-05

GALDERMA LABCRATORIES. INC.

SUITE 320 2200 ALTA MESA BLVD. ®C 32% 231320, FORTAWORTH. TX 76163 (917 I33.780C
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December 17, 1993

Food and Drug Administration

Division of Anti-Infective Drug Products (HFD-520)
Center for Drug Evaluation and Research

Attention: Document Control Room 12B-30

5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-380/Amendment
Adapalene Topical Gel, 0.1%
Chemistry, Manufacturing and Controls

Dear Mr. Timper:

We arc pleased to submit, herewith, an amendment to the NDA for Adapalene Topical Gel,
0.1% which addresses the raw material controls issues raised during the Adapalene Solution
(NDA-338) pre-approval inspection at DPT Laboratories, Inc.

Volume 1 of this amendment describes the changes made in analytical procedures used by DPT
Laboratories, Inc. for control of the drug substance and finished drug product. Please note we
are incorporating, by reference, all relevant information on the drug substance from the October
29, 1993 and November 24, 1993 amendments to NDA 20-338. I hope this is satisfactory.

Volume 2 contains a complete and comprehensive resubmission of the SAMPLES and
METHODS VALIDATION Package. The amended document incorporates all revisions
described in Volume 1 and thus is representative of the controls currently used by DPT
Laboratories, Inc. Two extra copies of Volume 2 are provided for submission to the FDA
Analytical Laboratories.

This amendment estaly]ishes that all procedures, as presented, will be used by DPT Laboratories,
Inc. for control of the drug substance and finished drug product.

Pursuant to 21 CFR 314.70 () and 314.71 (b) as amended by Final Rule published in the
Federal Register September 8, 1993, the applicant makes the following certification:

GALDERMA LABORATORIES, INC,
SUITE 300, 3000 ALTA MESA BLVD., P.O.BOX 331329, FORT WORTH, TX 76163 (817) 263-2600
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December 17, 1993
NDA 20-380/Amendment

2
Page -

A Field Copy of this amemdment, in its entirety, is provided to the FDA Dallas District Office,
which is the home office for the applicant and the drug product manufacturer, DPT Laboratories,
Inc., San Antonio, Texas.

Sincere regards,

Christine Shank

Manager, Regulatory Affairs
Telephone (817)263-2676
FAX (817)263-2667

DESK COPY: Ms. Rosemary Cook
HFD-520, Room 12B-05

(correspondence only)



RE: NDA 20-380/Amendment
Adapalene Topical Ge, 0.1%

Statistical Datg
Dear Dr, wilkin:
Reference is made tp 3 Tequest on March 7 (via telephone) from Dr, Srinivasan
(HFD-713) for SAS datasets of Specific paraineters from clinica) Studies submitted in
NDA 20-3380.

Please find enclosed the Tequested statisticaj tables, A complete Desk Copy and two
diskettes have been sent directly to Dr, Srinji-asap,

Sincere regards,

i St
Christi

DESK Copy: R. Srinivasan, pp.p.
HFD-713, Room 15B45 (includes 3 diskettes)

Ms. Rosemary Coo)
HFD-540, Room 12B-0s

GALDERMA LABORATORIES. ING.
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May 1, 9?-5 b

Food and Brug Administration

Division of Topical Drug Products (HFD-540)
Center for Drug Evaluation and Research
Auention: Document Control Room 12B-30
5600 Fishers Lane

Rockville, Maryland 20857

RE: NDA 20-380
Adapalepe Topical Gel, 0.1%
Chemistry, Manufacturing and Controls Amendment

Dear Sir or Madame:

Reference is made to a telephone conference call with Ms. Rosemary Cook and Mr. .
Jim Timper, FDA representatives, and Mr. Raymon McElhaney and Ms. Christine Shank,
Sponsor representatives, on April 21, 1995.

Basedonourunderstamlingoftheissucsdiscussed,thcfouowingitemsam
provided to correct all outstarding deficiencies regarding chemistry, manufacturing and
controls for the drug substance, adapalene, and the drug product, DIFFERIN (adapalene)
Topical Gel, 0.1%.

1. Addition of finished drug product test and specification for Viscosity.

2. Addition of finished drug product test and specification for Identity of adapalene
by TLC.

3. Withdrawal of reprocessing provisions for the bulk drug product. A batch
adjustment provision is retained which is a minor provision for addition of
purified water to compensate for high values of adapalene and/or
methylparaben.

4. Request for tentative 3 year (36 months) expiration dating based on rea] time
room temperature data from stability studies conducted on the three validation
batches produced at DPT Laboratories, Inc.

5. Adapalene drug substance process validation report from

Please note that the sponsor is able to provide a copy of the process
validation report for Adapalene drug substance. In a letter to the FDA Drug Master File
Staff dated April 24, 1995, Finorga advised tha: a revised DMF for

GALDEAMA LABORATORIES, INC,
SUITE 300, 3000 ALTA MESA BLVD., P.O. 80X 331328, FORT WORTH, TX 76153 (817) 2632800
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adapalene has been submitted in addition to the process validation report. As the sponsor

§¢ was not given a copy of the revised DMF, we can only request incorporation of this

@ information in support of the NDA as previously authorized by To the best of
B~ cur knowdedge (per contacts with by Galderma the revised DMF

" incorporates ail the relevant changes that resulted from responses to the FDA Form 483

inspection observations (NDA Amendments dated April 26, 1954; June 16, 1994 and

November 10, 1994).
We sincerely appreciate Mr. Timper’s advice, supportive concern and assistance
towards a satisfactory resoluticn of the CMC issues. Please contact me if there arc any

questions.

Sincere regards,

ikt

Christine Shank

Manager, Regulatory Affairs
Telephone: (817) 263-2676
Facsimile: (817) 263-2667

Field Copy Certification: A field copy of this amendment, in its entirety, is provided to
the FDA Dallas District Office which is the home office for the applicant and the drug
product manufacturer, DPT Laboratories, Inc., San Antonio, Texas. This certification is
made pursuant to 21 CFR 314.60(c) of the regulations.

)

Christine Shank, Manager Regulatory Affairs

cc: Archival
Review
Ms. Rosemary Cook (faxed copy of cover Jetter only)




