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ANDA 75-182
FEB 24 2000

Mylan Technologies, Inc.
Attention: Flizabeth Ash
110 Lake Street

st. Albans, VT 05478

Dear Madam:

This is in reference to your abbreviated new drug application
dated August 6, 1997, submitted pursuant to Section 505(3) of
the Federal Food, Drug, and Cosmetic Act, for Estradiol
Transdermal System, 0.1 mg/day, (Once-a-Week Formulation).

Reference is also made to your amendments dated February 24,
March 12, May 28, and October 28, 1998; and April 14, July 26,
September 3, and October 27, 1999,

. We have completed the review of this abbreviated application
and have concluded that the drug is safe and effective for use
as recommended in the submitted labeling. Accordingly, the

. application is approved. The Division of Bioequivalence has
determined your Estradiol Transdermal System, 0.1 mg/day, to
be bicequivalent and, therefore, therapeutically equivalent to
the listed drug (Climara® Transdermal System, 0.1 mg/day of
Berlex Laboratories, Inc.) . : :

The dissolution testing should be incorperated into your
manufacturing controls and stability program. The "interim"
dissolution test and tolerances are:

The dissolution testing should be conducted in 500 mL
of 0.3% sodium lauryl sulfate in 0.005 N NaHzPOq4, pH
5.5, at 32° C using USP 23 apparatus 3 {(paddle over
disk) at 100 rpm. These percentages of the labeled
amount of estradiol in the dosage form should be
released within the following time periods:



The "interim"” dissolution test and tolerances should be
finalized by submitting dissolution data for the first three
production size batches in a supplemental application. The
supplemental application should be submitted under Section
505(j5) of the Act as a “Changes Being Effected (CBE-0)”
supplement when there are no revisions to the interim
specifications or when the final specifications are tighter than
the interim specifications. In all other instances the
supplement should be submitted under gection 505 (3) of the Act
as a prior approval supplement.

We note that the 1isted drug {RLD) referenced in your
application, Climara Transdermal System of Berlex
Laboratories, 1is subject to a period of patent protection
which expires on June 29, 2010, (U.S. rpatent No. 5,223,261).
Your application contains a patent certification under Section
505(j)(2)(A)(vii)(IV) of the Act stating that your
manufacture, use, sale, offer for sale, or importation of this
drug product will not infringe on this patent, OrI that the
patent 1is invalid or unenforceable. Section 505(j)(5)(B)(iii)
of the Act provides that approval of an abbreviated
application shall be made effective jmmediately, unless an
infringement action is brought against you before the
expiration of forty-five days from the receipt date of the
notice provided under paragraph (2} (B) {i) . You have notified
FDA that Mylan Technologies, Inc. (Mylan) has complied with
the requirements of Section 505(j)(2)(B) of the Act and that
no action for patent infringement was brought against Mylan
within the statutory forty-five day period.

Under Section 506 (A) of the Act, certain changes in the
conditions described in this abbreviated application require
an approved supplemental application before the change may be
made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81 and 314.98. The
office of Generic Drugs should be advised of any change in the
marketing status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional coOpY that you intend to use in your
initial advertising or promotional campaigns. Please submit
all proposed materials in draft or mock-up form, not final
print. Submit both copies together with a copy of the
proposed or final printed labeling to the Division of Drug



=

Marketing, Advertising, and Communications (HFD-40) . Please
do not use Form FD-2253 (Transmittal of Advertisements and
promotional Labeling for Drugs for Human Use) for this initial
submission.

We call your attention to 21 CFR 314.81(b) (3) which requires
that materials for any subsequent advertising or promotional
campaign be submitted to our Division of Drug Marketing,
Advertising, and Communications (HFD-40) with a completed Form

FD-2253 at the time of the;r initial use.

Sinqgrely yours,

S/ !

Jané?'Woodcock, M.D.
Director
Center for Drug Evaluation and Research
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Prosaora cansitive acrylc adhesive, copolymer lcam, polyesler fim, Usual Dosage: See patient instructions for application.
mumuwmmwmmmw Apply immediately upon removal from pouch.

and carbon black pigment.) : o
"_‘" Do not siore unpouched. Stors af 15°-30°C (59°-86°F). ' Each system is intended to be wom for 7 days.

' PHARMAGEUTICALS ING. ; -
4 MYLAN ING Keep this and all drugs out of the reach of children.
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}-.1!.". Face prints PMS 306 Blue. PMS 354 Green, and Biack. Back prints Black.
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ATTACHMENT 2

MEDICAL OFFICER REVIEW
May 7, 1999

ANDA 75-182
75-233

Drug Product: Estradiol Transdermal System, 0.1 mg/day and 0.05 mg/day
Sponsor: Bertek Inc.

Reference Listed Drug: Climara Estradiol Transdermal System (Berlex, Inc.)

Regulatory History

In correspondence dated February 24, 1998, the Office of Generic Drugs recommended that Mylan/Bertek conduct a
21-day cumulative irritation study on this product. This was the usual requirement for ransdermal products and was
particularly important because the Bertek product contains a greater amount of propylene glycol (21%) than was
present in other transdermal products. Bertek sent an amendment to their original application on May 28, 1998. This
amendment included two studies: a primary dermal irritation study (test vs. reference for a singie application) and a
repeat insult study (test vs. placebo for 21 days with subsequent evaluation for contact sensitization). These studies
were found to establish similar patterns of adhesion of the test and reference products and acceptable contact
sensitization for the test product. The requirement for cumulative skin irritation comparing test vs. reference was not
addressed adequately, however. The sponsor was in touch with the Office of Generic Drugs to discuss this in April
1999, They had completed a 21-day skin irritarion study that compared test vs. reference, and they wanted to know
if it would be necessary to submit it. It was agreed that they would submit it for review to complete the requirements
for skin irritation studies. '

Title

A 21-Day Evaluation of Cumulative Skin Irritation Potentia! in Humans for a 0.05 mg/day Estradiol Transdermal
Patch

CRO: Hilltop Research, Inc.
Study Objective

To evaluate the cumulative irritation potential of Estradiol Transdermal Systems, manufactured by Bertek, Inc.,
relative to that of the reference product, Climara (Beriex, [nc.) following repetitive topical application over a 21-day
period.

Study Design

This was a blinded (to scorer) study comparing the skin irritation of three test articles:
1. Estradiol Transdermal System 0.05 mg/day
2. Climara Transdermal System 0.05 mg/day
3. Estradiol Transdermal System placebo

The transdermal patches were applied for 7 days each fora total of 3 consecutive applications. Scoring for irritation
was done prior to re-application of a new patch and after removal of the last patch. Any site reaching maximum
irritation (score of 3 or greater) was not re-patched but it continued to be scored until the end of the study. The study
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enrollment was set to have 25 “completers” - subjects who satisfied all entry criteria and completed all required
visits. Patients who withdrew were not replaced.

Inclusion and Exclusion Criteria

Inclusion Criteria

L.
2.

Females, 18 years of age or older.
Absence of menses for one year for post-menopausal subjects, or at least 6 weeks for oophorectomized subjects.

For oophorectomized subjects, an operative report documenting bilateral cophorectomy and a surgical
pathology report documenting the absence of malignant disease must be available for review.

Signed informed consent. A

Minor deviations in normal medicat history, physical examination and clinical laboratory results, considered to
be clinically insignificant by the Investigator/Sub-Investigator and the Mylan monitor will be permitted.
Baseline 17-beta-estradiol plasma serum level </= 20 pg/ml.

Baseline FSH serum levels > 40 miU/ml.

Exclusion Criteria

—

1L

12,
13.
14.
15.
16.
17.
18.
18,
20.

Male; premenopausal, perimenopausal or pregnant, lactating females.

History of any significant chronic disease or medical condition which, in the Investigator’s judgement, makes
the subject ineligible or piaces the subject at undue risk as determined by 2 presmdy medical evaluation
performed within 14 days of the initial dose of sudy medication:

Physical examination

Breast examination

Pelvic examination consistent with hypoestrogenism

Mammogram ~ if not done in the last 12 months

Papanicolaou smear — if not done in the last 12 months

Clinical laboratory evaluation (chemistry/hematology/urinalysis)

12-lead EXG

mmemopooe

Active clinically significant skin diseases which may contraindicate participation, including eczema, psoriasis
and atopic dermatitis.
Any acute illness or surgery within the past four weeks.
Participation in a patch test for irritation or sensitization within the last 30 days.
Topical drugs used at patch site.
Damaged skin in or around test sites which in¢lude sunbumn, uneven. skin tones, tattoos, scars or other
disfiguration of the test site.
Allergy or hypersensitivity to any of the components of the transdermal system (i.e., adhesive dressings,
medical tape, band-aids), estradiol or other hormonal products.
History of drug and‘or alcohol abuse.
Subjects who have received an investigational drug within the last 30 days of the initiation of this study or who
are currently participating in or plan to enter a clinical study.
Use of any systemic antibiotic, estrogens, or hormone within a minimum of 4 weeks prior to the initial dose of
study medication. _
Unwillingness or inability to sign consent.
Known or suspected breast cancer.
Known or suspected estrogen-dependent neoplasia.
Active thrombophlebitis or thromboembolic disorders.
Any undiagnosed vaginal bleeding.
Insulin-dependent diabetes.
Asthma that requires prescribed medication. :
Immunelogical disorders such as HIV positive, AIDS and systemic lupus erythematosus.
Use of any prescribed anti-inflammatory drug, immunosuppressive drugs or prescription or non prescription
antihistamine medication (steroid nose drops and/or eye drops are permitted) within 14 days of dosing and
24 o



throughout the study. Any over-the-counter pain medication that is ingested in quantities exceeding label
instructions within 14-days of dosing and throughout the study.

Study Conduct

Sixty-six individuals were screened. A medical history, physical examination, and laboratory testing was completed
and subjects’ eligibility was determined according to the inclusion/exclusion criteria listed above. Thirty subjects
were enrolled in the study and 29 complered the study. Transdermal patches were applied to the abdomen at the
same site for the duration of the study unless the maximum allowable irritation limit was reached (a score of Jor

greater or a letter grade of F, G, or H).

The primary measurement was the evaluation of irritation using a validated scoring system. Skin evaluations were
conducted 30 minutes after removal of the first, second, and third patch by trained blinded scorers. Scoring was done
by trained individuals. The protocol states that all attempts would be made to have a single individual do all the
scoring but the final report does not specify if this was the case or not. The scorer was blinded to the meatment
assignments and all prior scores. The following scaie was used to quantify irritation:

0 = No evidence of irritation
| = Minimal erythema, barely perceptible
2 = Definite erythema, readily visible; or minimal edema; oOT
minimal papular response
3 = Erythema and papules
4 = Definite edema
5 = Erythema, edema and papules
6 = Vesicular eruption
7 = Strong reaction spreading beyond the test site

Effects on the superficial layers of the skin were scored as follows:

A = Slight glazed appearance

B = Marked glazing

C = Glazing with peeling and gracking

F = Glazing with fissures

G = Film of dried serous exudate covering all or portion of patch site
H = Small petechial erosions vnd/or scabs

Several maximum limits were defined for these scores. When a numerical score of 3,4, 5, 6, or 7 was reached or any
aumerical score was appended with the letter grade of F, G, or H, no further applications of test material were made.
However, this site continued to be scored to the end of the 21-day sudy period. In this situation, a score of 3 was
entered for all scores through the remainder of the study. The letter grades were converted to numerical scores as
follows: A=0,B=1,C =2, and F, G, and H = 3. These numerical equivalents were considered additive to the
pumerical score (¢.g., 2C = 2 + 2 = 4). They were added in the calculation of the total irritancy score for the entire
cohort. The upper limit individual score selected was 3. All scores were calculated and those above this were entered
as 3 in order to maintain the focus on evaluation of m:ld irritation expected for these products. Statistical analysis
was carried out on the total irritation for each test day and overall, ranked within each subject, and analyzed using
the Friedman rank sum method. The hypotheses for this test were as follows:

Ho: The rank sums of the three test articles are identical.

Ho: At least two of the rank sums differ.
Fisher's LSD test was performed if significant differences (p</=0.05) were observed with the Friedman rank sum
test.

Concomitant medications and adverse: events were recorded at each visit. The Investigator determined the severity
and relatedness of adverse events to the test material.



Study Results

All primary data was provided by the Applicant and reviewed by the Medical Officer in tandem with review of the
mean and cumulative data presented by the Applicant. _

Thirty subjects were enrolled and patched berween July 7, 1998 and July 28, 1998. One subject withdrew from the
study because they were “going cut town”. There were 11 protocol violations. In 4 subjects the patch contact time of
8 patches at one application was reduced to 15, 36, 49, 76, and 167 hours. This involved 2 Estradiol, 3 Climara, and
3 placebo patches. Three subjects had laboratory values that were slightly out of the range specified in the Inclusion
criteria (FSH level of 39.1 instead of >40 m[U/ml, FSH level of 38.3 instead of >40 mIU/ml|, and Estradiol level of
21 instead of </= 20 pg/ml). In three subjects patches were reapplied after being “lost”. This occurred on Day 2(1)
and Day 4 (2), patches were reapplied within 11 to 18 hours, and all three patches applied per subject were involved.
One subject was erroneously patched using the incorrect randomization scheme.

Deniographics

Twenty-six subjects (87%) were Caucasian and four were African-American (13%). The age distribution of the
Caucasian subjects was 45 to 81 and the African-American subjects ranged in age from 52 to 74 years old.

Concomitant Medications

Twenty subjects who had not had a hysterectomy were also treated with Provera 10 mg following the final patch to
minimize the risks of unopposed estradiol administration. In additian, 7 subjects took concomitant medications for
hypertension, biood thinning, reduction of cholesterol, arthritis pain (Advil), yeast infection, kidney infection and
associated pain, and headache. None of these medications were fcrbidden by the study protocol.

Adverse Events

“Thirteen subjects experienced 27 events involving {8 different adverse zvents. Of these, 8 events in 9 subjects were
determined to have a Possible, Probabie, or Highly Probable relationship to the study drug. Only one of these events
was a local reaction to the transdermal patch and/or its active drug product. These events are presented in the Table

below.

Table |
Adverse events with a Possible, Probable, or Highly Probable refationship to the study drug.
# of subjects Mild | Moderate Severe | # of occurrences
Highly Probable
Itching on site B ] 0 ] 0 |
 Probable
Breast Tenderness 2 1 1 0 2
Breast Soreness 3 2 2 0 4
| Soreness in Nipples 3 1 3 0 4
Possible # of subjects Mild | Moderate | Severe | #of occurrences
Moodiness 1 0 0 | i
Headache 1 0 1 0 1
Cramping (intermittent) 1 0 1 0 l
Cramping 1 1 0 0 1

Mean Irritation Scores

The mean scores for each evaluatior, day were calculated. Cumulative irritation was noted for all the patch types
characterized as minimal to definite erythema. The mean scores are summarized in the table below (Table IT).
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Table I
Mean lrritation Scores

[Test Article Day 8 (n=29) Day 15 (n=28) Day 22 (1=29) Overall (n=28)
Estradiol 0.793 0.964 1.172 2.857
Climara 0.862 0.321 1.000 2.750
Placebo 0.621 0.643 0.966 2214
p-vaiues 0.1935 0.0121 0.2050 0.0222
Significant LSD None Estradiol vs. None Estradiol vs.
comparisons placebo placebo

The Estradiol transdermal system was significantly more irritating overall and at Day 15 than its placebo indicating
that the active drug product contributed to the irvitation. The mean scores did not differ on Day 22 and the scores for
Estradiol and Climara were similar at all evaluations. Letter scores were assigned to one subject in each group:
glazing and fissures, Estradiol and Placebo patches and papules, Climara patch.

Total Cumulative Irritation

Total cumulative irritation was similar for the two active patches and a little less in the placebo patch group. These
figures were adjusted because of differences in sample size in each group at each visit to a base of 10 subjects.
These results are similar to overall cumulative irritation and are displayed in Table IIL

_ Table III
Cumnulative Irritation Scores
Cumulatjve [rritation Base 10 Cumulative Irmitation
Estradiol 87 30
Climara 77 27
Placebo 65 22

The distribution of scores at each evaluation day is shown in Tabie IV below. The majority of the scores for all
groups were 1+. One-third of subjects in the placebo group had with scores of 0 throughout the application period.

: Table IV
Proportion of subjects with individual scores of 0, 1+, 2+, and 3+ at each evaluation time
Score ﬁ Day 8 — Day 15 — Day22
E C P | E | C P E C P
0 8 9 13 3 7 i3 2 5 13
1 19 16 14 23 20 14 21 20 21
(2 2 3 2 3 0 2 6 3 3
3 0 1 0 0 1 0 0 1 0

E — Estradiol C - Climara P - Placebo

0 = No evidence of irritation
1 = Minimal erythema, barely perceptible

Definite erythema, readily visible; or minimal edema; or minimal

papular response
3 = Erythema and papules
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Only three subjects required patch site changes because of irritation: Day 8, Climara, score 3+; Day 15, Estradiol,
score 2F (glazing and fissures); Day 15, Placebo, score 2F (glazing and fissures).

Conclusion

There was no significant difference in the mean or cumulative irTitation scores of the Bertek Estradiol transdermal
patch and the Climara patch. The Estradiol paich was found to be more irritating than its placebo patch at the Day 15
evaluation and overall. One subject experienced moderate itching on one occasion at the site of the Climara patch.
There were no other patch site adverse events reported.

In combination with the studies reviewed previously that found simitar patterns of adhesion of the test and reference
products and acceptabie contact sensitization for the test product, this study confirms that the test and reference
products are similar in their skin irritation potential.

Mary M. Fanning, M.D., Ph.D.
Associate Director of Medical Affairs
Office of Generic Drugs
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CHEMIST's REVIEW #5 {Courier New 12)

ANDA 75-182
ANDA 75-233

APPLICANT, Name/Address/Telephone/Fax:

Mylan Technologies, Inc. (formerly Bertek, Inc.)
Attention: Elizabeth Ash

110 Lake Street

st. Albans, VT 05478

=802 527-7792/fax 802 527-0486

LEGAL BasIs FOR ANDA SUBMISSION: 505(37)

Supplement: n/a

PROPRIETARY NAME: none

Non-PROPRIETARY NAME: Estradiol Transdermal System (TDS)

Innovator's Product Name: Climara® Estradiol Transdermal
System (Berlex Labs)

Supplement Provides For: n/a

AMENDMENTS & Other DATES.

FIRM:

08-06-97 Orig. application (75-182)

10-21-97 Orig. application (75-233)

07-26-99 Mincr amendment

07-29-99 new correspondance

EDA:

06-07-99 labeling review (sat.)

06-15-99 BIOEQUIVALENCY status sat. (Located in vol. 5.1)
09-02-99 telacon between Ms Ash and Drs. Rudman & Trimmer.
09-03-99 tel amendment

PHARMACOLOGICAL CATEGORY: treatment of moderate to severe
vasomotor symptoms associated with menopause, treatment of
vulval & vaginal atrophy, treatment of hypoestrogenism,
treatment of abnormal uterine bleeding.

Rx or OTC: Rx
RELATED ANDA's: none
DOSAGE Form: transdermal patches
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POTENCY: g © 75-182 0.1 mg/day

75-233 0.05 "
CHEMICAL Name: Estradiol
Records & Reports: n/a

COMMENTS .

»

General Comments:

General LOQIINSew

Not a USP drug product but is a USP drug substance.
MV sat. EER sat. Bio sat. CMC sat. DMF adequate.

CONCLUSIONS & RECOMMENDATIONS:

For approval

Reviewer/Branch Chief:
Robert Ww. Trimmer, Ph.D.

BrancH IV, Div. oF CHEMISTRY I, 0OGD TeaM LEADER
Date Started: pg-25-99
Date Completed: 08-26-99
revised: 09-08-99

pavinder §. Gill, Ph.D.
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Statistical Report: Estradiol Patches 0.1 mgiday (31 cm?); Office of
Generic Drugs: ANDA 75-182, Mylan Pharmaceuticals Inc. (manufactured

by Bertek, Inc.)

OGD reviewer: Lin Whei Chuang, Ph.D.

In this trial, 32 fasted healthy post-menopausal female volunteers were dosed in an open-label
randomized single-application, three-period, 4 sequence, fwo-way Crossover bicequivalence
wear study to evaluate the relative bioavailability of estradiol 0.1 mg/day Mylan patches

. manufactured by Bertek to Climara® 0.1 mg/day patches manufactured by Berlex. An

additional goal was to compare the adhesion and acute iritation of the two products. The
patches were wom for 7 days (168 hours). The washout period between treatments was 2
weeks. All 32 treated subjects successfully completed the study.

Stud gign and Model:
Open-abel, randomized, single-application, crossover bioequivalence study.

Experimental Treatment:
Reference: A = Climara® Estradioi Transdermal System - 25 cm” (Beriex)

Test: B = Mylan Estradiol Transdermal Systems - 31cm?

Experimental Design: three Periods, four Sequences
Sequence 1: ABA {7 subjects;
Sequence 2: BAB {8 subjects)
Sequence 3: BAA (8 subjects)
Sequence 4: ABB (9 subjects)

Subjects entered the study in three separate Groups: Group A (subjecis 1-11) received
treatment in weeks 1, 4 and 7, Group B (subjects 12-17}in weeks 2, 5 and 8; and Group C
(subjects 18-34) in weeks 3, 8 and 9. One subject (#1 5) was unable to arrive for the first
treatment, for reasons unrelated to the study, and was given a different number, #33, and
enrolled in Group C. Subject #25 was discontinued due to abnormal laboratory vatues prior t0
first treatment.

Skin irmitation was evaluated after patch removal, and patch adhesion was assessed at 8 time
points during each period. '



Plasma concentrations of estradiol and its metabolites, estrone and estrone sulfate, were
evaluated. The plasma concerftrations were adjusted by the Sponsor by subtracting out the
average of the baseline concentrations (at times 48, -24, 0 hours). The following primary
pharmacokinetic parameters derived from the adjusted plasma concentration-time curves were
statistically analyzed to assess bioequivalence of the two products:

jauct = log(auct)
laucinf = log({aucinf)
lcmax = log(cmax)

in addition, tyz, tmax and kel were evaluated, in the original units, and on the log scale
because of marked positive skewness indicating non-normality on the original scaie of
measurement.

Basic model for biceguivalence asgessment .
For a given primary endpoint, for example, iauct, in the absence of carryover, the following

statistical model was used: Let Yum bea measurement of this endpoint for subject k in
sequence j in week / at which time treatment m was received; then

where

and

y =  meanresponse
=  sequence effect
sp = subject effect (nested within sequerice)
a = weekeffect
tn = treatment effect
rSam=  Subject * treatment interaction
€um =  random ervor

The variabie “week” was used instead of the usual “period” to account for the staggered entry -
of the 3 groups.



$AS® code
The following SAS® code was used to cany out a mixed modet analysis with random subject

and subject*treatment interaction and all other effects assumed fixed.

proc mixed;

classes seq subj week trt;
model y = seq week trt;
random subj(seq) subjtrt(seq);
ismeans trt/cl pdiff aipha=0.1;
run; '

The assumed covariance structure is block diagonal with a random effect for each subject, that
is, subject-by-treatment was modeied. This comesponds 10 the assumption that the random
effects covariance matrix G is block diagonal and the random error covariance matrix R is

simple diagonal.

Carryover.
The OGD guidance document: Conjugated Estrogens Tablets in vivo Bioeguivalence and in

vitro Drug Release (8/1881) indicated that tests for bias due 10 carryover should be cartied out.
if such tests were significant at the 0.10 jevel in prefiminary analyses, then the estimated
treatment difference was adjusted for bias due to carryover in the final statistical model.

Carryover due to first-order residual effects was modeied as a categorical variable, with values
*0* for period 1, and *1" or “2" for periods 2 and 3, acca‘dlngasmeamnnltreatmentisAorB.
respectively. For this design, after the basic model is fitted, there is only one degree of freedom
for this variable, and in the analysis, a continuous variable, FOC (first-order caryover), was
used, with vaiue 0.5 if the previous treatment was A, -0.5 If the previous treatment was B, and
0 if period=1. | :

Carryover due to h'eatrnent-by-reeidual effects was modeled as a categoricai variable, calied
CARRY, with values “0" for period 1, *11" if the curent and previous treaiments are A, “22'is
the cument and previous treatments are B, "2 if the current treatment is B and the previous
one A, and 21 if the current treatment is A and the previous one B. After adjusting for the
other factors in the basic model, CARRY has 3 degrees of freedom. The one degree-of-
freedom component corresponding o possible bias in the estimated treatment effect due to the
presence of treatmgnt-by-rﬁidu&l carryover was modeled by the continuous variable, called



TRC Qreatment-by-l_'eﬂdual carryover). TRC takes the value 0 if CARRY="C", -0.125 if
CARRY="11", 0.125it CARRY;-"'ZZ'. 0.5 if CARRY="12" and -0.5 if CARRY="21".

In preliminary screening, first-order and treatment-by-residual effects were explored by addition
of the relevant factors to the pasic model. If FOC was significant, at the 0.10 fevel, then the
adjusted estimate of the treatment difference was obtained from this model, 1.e., the basic
model plus FOC. If TRC was significant at the 0.1 level, with CARRY In the maodel, then the
adjusted estimate of the treatment difference was obtained from this model, that is, basic
model plus CARRY. Thisis in accord with the customary OGD practice.

finition ) le
Bioequivalence of compounds is concluded if each of the 80% confidence intervals for the
ratios (T/R) of each of the endpoints lies entirely in the interval (0.80, 1.25).

Results
There were complete measurements, i.e. 96, for lauct and icmax for estradiol, estrone and

estrone sulfate. However, only 71/96 measurements were available for lauci for estraciiol, 5706
for lauci for estrone, and 56/96 for lauci for estrone sulfate. The {non-missing) tauci's were
closely similar to the corresponding lauct's. This suggests that any substantial differences
petween the lauct and lauci results might be a consequence of missing data..

1. Estradiol

There was no evidence of first-order residual or residuat-by-treatment carryover, for lauct,

jauci, or lcmax. Table 1 gives the resulits for auct, auci, and cmax. All analyses were carmied out
on the log scale, and the least squares means and confidence limits transformed back to the
original scale of measurement.

Table 1.

Endpoit  Model MeanRef. MeanTest DOF Ratio 80%C 80% Cl
Test/Rel Lower Uppert

auct basic - 157505 170158 31 1.0803 1.0135 1.1517

auci besic  15202.0 18795.8 20 1.1048 1.0290 1.1863

cmex basic 1722 182.8 a1 0.9451 0.8784 1.0168

The bicequivalence standard is met for auct, auct, and cmax.



Tabie 2 gives least squares méars and 90% confidence intervals for the test-reference
differences from analyses of tmax, t4 and kel on the original scaie, together with the (back-
transformed) least squares means and 90% confidence intervals for the test/reference ratios
from analyses on the log scale, i.e. of itmax, Kiz and Ikel. All analyses were done using the

basic model.
Table 2.
Endpoint voosl _ MeanRel. MesnTest DDF  Differsnce  80%Ci 90% C!
and Ratio Lower Upper
TestRet. o
max (ofig)  basic 229459  3rse21 3 8.4482 1.9549 “::375
1.
tmax (log) 201467 254508 31 1.2633 1.0773 3
te (ofig-) basic 87385 67521 20  -1.9874 47344 0.7506
Rrz (10G) 8.5208 48195 20 07391 0.5480 0.8963
kel (orig.) basic  0.1344 0.1833 20  0.0580 0.0091 0.1088
1.8249
kel (iog) © 0.1083 0.1438 20 13531 1.0032

Trmax and kel are substantially greater for the test than the reference products (and ty2 being
proportional to 1/kel is mueh less), and the bioequivalence standard is not met for tmax, kel or

tiz.

2. Estrone

There was no evidence of first-order residual or r&ddual-by-treatmeni carryover, for lauct,
lauci, or icmax. Table 3 gives the resuits for auct, audi, and cmax. All analyses were carried out
on the log scale, and the means and confidence limits tra_nsfonned back to the origin scale of

measurement.
Table 3.
Endpoint _ Model  MeanRef.  MeanTest  DODF Ratio 20%C| 90% C!
‘ TestRef  Lower Upper
auct basic  B336.3 7968.2 31 0.6558 0.8850 1.0312
auci basic  8979.0 9380.1 20 1.0448 0.9345 1.1875

cmax basic 725 68.2 3" 0.9408 0.8837 1.0248

T



The bioequivalence standard i'é. met for auct, auci, and cmax.

Table 4 gives least squares means and 90% confidence intervals for the test-reference
differences from analyses of tmax, 1,z and kel on the original scale, together with the (back-
transformed) least squares means and 90% confidence intervats for the testireference ratios
from analyses on the log scale, i.e. of ltmax, ity and lkel. All analyses were done using the
basic model. ' o

Tabie 4.

Endpoint Mods  MeanRef. MeanTest ODF  Difference  90%Cl 90% Cl

' and Ratio  Lower Upper
Test/Ref

gmax (orig) . basic  47.6620 843514 31 106994 8.0320 25.3858

tmax (iog) 430158 572943 3 13319 1.1148 1.5017

tiz (orig.) basic 143782 139101 14 04681 86832 5.7520

tuz (10g) 119732 101909 14 08519 0.5757 1.2808

kel (orig.) basic  0.0895 0.0914 14 00219 0.0134 0.0572

kel (log) 0.0579 0.0880 14 11743 07938 = 1.7378

Tmax and ke! are substantially greater for the test than the reference products (and tyz is much
less), and the bioequivalence standard is not met for tmax, kel or ta.

3. Estrone sulfate .

There was no evidence of a first-order residual carryover effect for lauct, lauci, or lcmax, or
treatment-by-residual camryover for lauci. However, for lauct and lcmax, the estimate of the
bias due to treatment-by-residual carryover, TRC, was significant (p-value = 0.0047 and
0.0281, respeciively) with CARRY in the model, and thus the estimated treatment difference
was obtained from the basic modei plus CARRY to adjust for this bias. On & technical note, in
both instances, the 3 degrees of freedom of CARRY could be.separated as one due to TRC,
another due to FOC (both significant), and a third unimportant component which was far from
significance. Tabie 5 gives the results for auct, audi, and cmax. All analyses were carried out
on the log scale, and the means and confidence limits transformed back to the original scale of
measurement. ’



_Table 6.

Endpoint  Model " MeanRef. MesnTest DD Reto 80%C) 0% C!
F  TestRel Lower Upper

N — Upper.
suct basic + CARRY 1308230 1750840 %0 1.2588 1.0818 1.4683
auci busic 731213 1703101 15 09838 0.8428 1.1482
cmax basic + CARRY 128138 153408 30 11072 0.0062 1.4388

The bioequivalence standard is met for auci, but not for auct or cmax.

Table 6 gives least squares means and 80% confidence intervals for the test-reference
differences from analyses of tmax, 11z and kel on the qriginal scale, together with the (back-
transformed) least squares means and 90% confidence intervals for the testreference ratios
from analyses on the log scale, i.e. of itmax, tyz and Ikel. All analyses were done using the
basic modet.

Table 8.
" Endpoint odel  MeanRef. MesnTest DDF  Diffecence  80%CI . 90% Cli
and Ratio Lower Upper
——— - T“"R‘ e wnam e
trax (oflg)  basic 476520 843si4 O eooo4 8o 25
tmax {1og) 30158 572943 31 13319 1.1148 1.5917
tiz (oFig.) basic 143782 139101 15 -0.4881 eess2 >0
tuz (0g) (19732 101989 15 08519 0.5757 1.2608
kel (orig.) basic  0.0605 0.0914 15 00210 o014 057
kel (1og) 0.0579 0.08280 15 11743 0.7908 1.7376

Tmax and kel are substantiaily greater for the test than the reference products (and tyz is much
less), and the bioequivalence standard is not met for tmax, kel or L.



Adhesion and hritability
The following table gives, for thie 8 time periods examined, the number of patches out of 96 (47
on A, 49 on B) which were not pesfectly (100%) attached.
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Thetast;:-oducﬁisnotquiteasmﬁadastherefemmpmdud& but the difference in the
proportion perfectly attached is not significant (Fisher's exact test p-value = 0.258).

The following table shows the irvitation scores (0 = no problem, 0.5 = slight redness, 1=
arythema, 2 = erythema and elevation) at three time points for the two products.

Treatment O 05 1 2
time=0 A 31 12 4 0
B 23 19 5 2

time=30mins. A a8 10 1 0
B 31 15 1 2
time=60mins. A 41 5 10
B 33 8 3 0

The test product B appears slight!y more imritating than the reference product A. Using Fisher's
exact test to compare the treatments in terms of score 0 versus score > 0, treatment B was
significantly more irrating than £, at time O (p-value = 0.047) but not at 30 minutes and 80
minutes (p-values 0.115 and 0.135, respectively).

Comments on the Company’s Analyses

The Sponsor assessed bioequivalence using SAS® PROC GLM with the following terms in the
model: sequence, subject(sequence), treatment, and period. Our analysis using SAS® PROC
MIXED is similar (ignoring carryover and group) to that using SAS® PROC GLM with the
following terms in the modeal: sequence, subject(sequerce), treatment, period, and the
treatment*subject interaction. Since the subject-by-treatment interaction forms the basis for the
estimated standard error of the estimate of the mean treatment difference, we consider the
model used by the Sponsor to be inappropriate. In addition, the Sponsor did not take into
account possible group differences. Nor did they explain how the first order camryover effect
(RESID1) was defined.



Conclusion

The analyses of the data from this study support the bioequivalence of the test and reference
treatments for the three endpoints auct, auci, and cmax for the componernts estradiol and
estrone. Bioequivalence is not supported for estrone sulfate, since the 80% confidence
intesvals for the ratio of the test/reference means for auct and cmax fail to fall wlihin the
interval (0.80, 1.25). The bicequivalence standard was not met for tmax, kel, or 1,2, for any of
the three components. The iritation score dichotomized as "no problem” versus “some
probiem” for the test product was significantly greater than that of the reference product at
patch removal, but not at 30 minutes or 60 minutes later.

M@,/&'—M

Stella G. Machado, Ph.D.
" Mathematical Statistician
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 BERTEX

APR |4 1999

Otfice of Generic Drugs. CDER, FDA
Douglas L. Sporn, Director
Document Control Room
Metro Park North |l
7500 Standish Place, Room 150
Rockville, MD 20855-2773
BIOEQUIVALENCE AMENDMENT
{Submission of Additionsa! Skin lrritation Study)

RE: ESTRADIOL TRANSDERMAL SYSTEM, 0.1MG/DAY - ANDA 75-182
ESTRADIOL TRANSDERMAL SYSTEM, 0.05MG/DAY - ANDA 75-233

Dear Mr. Sporn:

Reference is made to the Abbreviated New Drug Applications identified above, which are currently
under review and to an April 13, 1999, telephone conversation which took place between Dr. Mary
Fanning of your Office and Dr. John O’Donneli of Mylan regarding the skin irritation studies that
were submitted to the Agency on May 28, 1998. Asa result of this telephone conversation
Bertek wishes to amend these applications with the enclosed report of an additional skin irritation
study entitied, "A 2 1-Day Evaluation of Cumulative Skin Irritation Potential in Humans for a
0.05mg/day Estradiol Transdermal Patch” (ESTR-9842). This study was designed to evaluate the
cumulative irritation potential of Bertek’'s Estradiol Transdermal System relative 10 that of the
reference product, Climara® (Berlex, Inc.) following repetitive topical application over a 21-day

period. The design of this study follows the recommendations provided in the Agency's
correspondence dated February 24, 1998.

The enclosed study report demonstrates that there were no significant differences in the irritation
resulting from treatment with the Bertek Estradiol Transdermal System and Climara®. This data
confirms the conclusion reached from the two irritation studies, primary dermal irritation and the
repeat insult study, submitted in the May 28, 1998, amendment. The data from the three skin
‘rritation studies demonstrates that Bertek’s Estradiol Transdermal System is equally safe with the

innovator product, showing no potential of being more irritating than the innovator product.

Bertek Inc. is a fully owned subsidiary of Mylan Laboratories, Inc. and the referenced product will
be marketed under the Mylan Pharmaceuticals label. For this reason the product is referred to as
Bertek’s patch and as Mylan’s patch interchangeably throughout the study report. This study
report is being submitted in duplicate to ANDA 75-182 only, and is incorporated by reference in
ANDA 75-233. Should you require additional information or have any questions regarding this
amendment, please contact the undersigned at {802) 527-7792 or via facsimile at (802) 527-0466.

Sincerely,

L h I  FZCEVED
Lamont Fulton -

Manager of Regulatory Affairs A3 1 5 0)
. . o e

v

ftir
PR e I u -

Conerub Looe s

enclosures '
BERTEX. INC. 110 LAKE STREET. 5T. ALBANS, VT 05478, 802-527-7792, FAX B02-527-0486, TELEX 1) 710-991.8483

G:\PROJECT\ANDA\ESTHADIOL-TRANSDEHMAL\BIO-AMENDMENT—SKIN-IHRITAT!ON—STUDY-O41 399.wpd



Estradiol Bertek, Inc.

Transdermal System, st. Albans, VT
ANDA #75-182 (0.1 mg/day)

ANDA #75-233 (0.05 mg/day) submission Date:
Reviewer @ Lin-Whei Chuang October 28, 1998

Review of an Amendment to a Bicequivalence Study

The biocequivalence study conducted on the 0.1 mg/day strength
submitted on 8/6/97 under ANDA #75-182 was reviewed within the
Division of Bioegquivalence and by the mathematical statistician
of oMR staff. 1t was found to be incomplete due toO 7
deficiencies (see review of 7/10/98 and 6/5/98) .

As noted in the review of 6/8/98 by the QMR staff, using SAS
PROC MIXED model with carryover effects, the data of non-
conjugated estradiol and non-conjugated estrone supported
bicequivalence between the test and reference drugs. However,
using the same SAS model, biocequivalence was not supported by
the estrone sulfate data since the 90% confidence intervals for
LNAUCT and LNCMAX fail to fall within the acceptable range.

The firm’'s response to these deficiencies are reviewed below.
Response tO deficiencies 1-3 are also reviewed by the expert
mathematical statistician of QMR staff (Attachment 1} .

g1. Please conduct statistical analysis (with and without
carryover effects) on the total estrone data; because the
method of calculation from which the concentration of
estrone sulfate was derived, i.e. subtracting free estrone
concentration from total estrone concentration, involved
two sets (total estrone and of free estrone) of intra-
subject variabilities.

Firm’g Response:
a. Total estrone data are presented in Figure 1 and Tables 1-2.



.y

Page(s) e

Conta&éﬁTrade Secret,

Comméi@ial/Confidential'

-

" Information and are not.

releasable.

fpns | = dota



TAL ESTRONE

TABLE 1: MEAN PLASMA CONCENTRATIONS OF TO
TIME TEST MEAN | SD REF. MEAN | SD ]Tesrlgff;j
]
TIME HR

.48 14.28 41.13 7.14 24.89 2.00
-24 7.22 15.03 8.14 24.56 0.89
0 18.47 39.63 16.22 30.90 1.14
6 255.02 182.58| 277.80 272.63 0.92
12 536.15 286.19| 551.00 271.00 0.97
18 673.16 389.80| 730.5% ar7.40 0.92
24 979.33 571.40] 1120.22 691.72 0.87
48 1261.36 766.14| 1346.62 807.01 0.94
72 . 1260.24 876.13] 1256.81 | 823.76 1.00
96 1155.39 §15.15| 1088.46 761.25 1.08
120 975.40 718,70 1003.086 767.80 0.97
144 806.28 541.83| 808.16 648.37 1.00
168 678.08 495.32] 694.72 496.03 0.98
1689 ' 638.67 475.83| 659.90 480.77 0.97
170 610.45 448.55| 639.35 411.45 0.95
178 508,29 401.11]  553.44 438.08 0.92
182 293.54 279.97|  358.37 311.22 0.82
190 187.54 | 186.77) 240.76 258,53 0.78
200 137.46 146.92] 216.45 278.61 0.64
—J

TABLE 2: ARITHMETIC MEANS OF PK PARAMETERS CF TOTAL ESTRONE

(__ TEST MEAN ] o |REF. MEAN D TESTIREFiA}
PARAMETER ' !

AUCI 200348.39 |128746.40{177610.10 89296.17 1.13

AUCT 173187.54 |108649.06(178859.74 |116764.78 0.97

CMAX 1492.42 gs52.76| 1538.94 891.29 0.97

KE 0.09 0.11 0.07 0.08 1.22
LAUCT 11.114803 0.61(11.954830 0.55 1.07a
LAUCT 11,883914 0.61|11.924549 0.60 0.96a
LCMAX 7.146000 0.56| 7.205984 0.52 0.94a

THALF 16.34 21.11 15.16 8.75 1.08

TMAX 72.45 40.31 62.30 29.46 1.18

a = RATIO OF GEOMETRIC MEANS

b.

.0766.

ANOVA was conducted on the above data u
model with and without ca
effect for the factor of

level of 0.05 was found by the
factor for LNAUCL was 0
obtained by the firm wit

firm.

rryover effect.
wtreatment*residual 17
The p value of this
Following are results

h various SAS models.

sing SAS PROC GLM

No significant

at alpha



TAR T STATISTICAL ANALISIS OF TOTAL ESTRONE - USING SAS PROC GLM
WITHE TULL CARRYOVER | WITH RESIDUAL 1 ONLY T
TEST REF . 90% CI | TEST REF. 0% CI | TEST REF. 50% C1
LSM LSM LSM LSM LSM LSM
AUCT 166381 | 177481 | 0.84- | 176790 | 175057 | 0.91- 175738 | 176163 | 0.90-
1.08 1.11 1.09
AUCT 153397 | 186995 | 0.85- | 193820 | 183948 | 0.89- 194955 | 183613 | 0.93-
1.21 1.21 1.21
CMAX 1465.9 | 15633.5 [ 0.83- 1526.9 | 1503.0 | 0.90- 1513.0 | 1617.5 | 0.88B-
1.08 1.14 .1.10
[ LNAUGCT | 11.88 11,52 0.88- 11.90 11.90 0.92- 11,50 11.51 0.92-
1.04 1.09 1.07
TLNAUCI | 12.05 11.9% 0.91- 12.03 11,96 0.93- 127063 11.956 0.94-
1.23 1.22 1.21
INCMAX | 7.15 T.21 0.84- | 7.16 7.19 0.58- 7.16 7.19 0.89-
1.04 1.08 1.06

Reviewer’s Comments:

a.

The firm’s calculation of PK parameters has been c¢onfirmed
by the reviewer.

Statistical analysis with carryover effect have been
reviewed by the OMR staff (see attached review of 4/20/99).
It was concluded that, gin SAS R MIX model and
wi ut _carryvove ffects, the 90% confidence intervals for
all pivotal parameters . fall within 80-125% for total
estrone. However, if the statistical model (PROC MIXED)
including carryover effects is used, the 90% confidence
intervals of all pivotal parameters fail to fall within 80-
125% by a wide marsin for total estrone.

Using the estrorne sulfate data you submitted , the 90%
confidence intervals of LNAUCT and LNCmax of estrone
sulfate (108-146% and 100-144%, respectively), calculated
by the statistician of the Agency using SAS mixed model
with carryover due to treatment-by-residual effect in the
model, are outside the acceptable limits of 80-125%.

Two types of carryover were estimated, first-order residual
effects and treatment-by-residual effects. It was
concluded that data you submitted supported the
biocequivalenc= of the test and reference treatments for the
components estradiol and estrone, but the bicequivalence of
estrone sulfate was not supported. This was due to the
significant treatment-by-residual carryover on the LNAUCT
and LNCmax of estrone sulfate (p = 0.0047 and 0.0281
respectively) and resulted in above mentioned out-of-limit
90% confidence intervals.



Firm’s Regponse:
a. The data was re-analyzed by the firm using SAS mixed model

with carryover effect in the model. The firm, however, was
unable to replicate the results obtained by the Agency
statistician.

b. In addition, the study samples were re-analyzed for estrone

sulfate using specific
An

e s » mr i e w4 I AL wALLL DL VELLL .

the mass of the unlabelled standards.

The results of pre- dnd_during-sﬂudy validation are
presented below in Table 4:

Table 4: RIA Validation for Estrone Sulfate

Paramster Pre-Scudy During-Study

Sensitivicy/LoQ (pg/ml) 40 (1.25/RIA tube) 40 (1.25/RIA tube)

quality control conc. {pg/mL) 100, 700, 4200 128, 1359, 3383

(Lo, Med, Hi)

Linear Range (pg/mL) 20-4900 (apiked piasma 1.25-80 per RIA
samples) tube

Linearity R° > 0.99706 R- 2 0.99720

{based on curves of
1.25-80 per RIA tube)

5



Intra-run Precision (%CV) 2.0 - 7.3 N/A
Intra-run Accuracy (¥Actual) 96.5 - 108 N/A
Inter-run Precision (¥CV} 2.5 - 14.4 3.53-12.41

Inter-run Accuracy (%CV)

2.0 - 104.2

95.5 - 105.4

Selectivity

cross-reaction <i¥

N/A

Stability (%}

a) Plasma Sample @ Room Hi Lo
Temp. l01.0 82.6
for 48 hours
Hi ey N/A
k) Plasma Sample after 5 101.8 1103.9
freeze-thaw cycles
Hi Lo
¢) Plasma Sample at -15°C 91.4 86.9
for 24 months
Percent Recovery of internal | Hi Med Lo Loo N/A
standard in the QCs & LOQ §9.2 64.5 8.5 58.3

Estrone sulfate data obtained from the above analysis

c.
are presented below in Tables 5-6 and Figure 2.
TABLE 5: MEAN PLASMA CONCENTRATIONS OF ESTRONE SULFATE
1
TEST MEAN sD REF. MEAN sD | TEST/REF.
|

TIME HA
-48 15.54 47.23 12.01 28.46 1.28
-24 16.22 33.680 14.58 25.85 1.1
0 25.62 40.82 25.46 46.39 1.01
6 311.57 235.33 267.71 211,14 1.16
12 671.80 440.28 623.23 316.68 1.08
18 806.76 499.15 841,79 441.50 0.98
24 1167.00 640.19 1267.57 727.54 0.92
48 1478.16 804.79 1561.53 957.10 0.95
72 . 1439.76 927.52 1447 .11 845,97 0.99
96 1269.20 905.50 1196.23 841,14 1.06
120 1123.41 825.83 1080.91 785.84 1.03
144 958.82 805.96 885.70 620.60 1.08
168 800,76 565.22 794.57 514.47 1.01
169 810.65 672.76 777.68 505.82 1.04
170 725.88 513.82 738.94 488. 3 0.98
176 639.94 ' 508.53 713.74 554,00 0.90
182 350.99 345.74 ) 382.47 318.01 0.92

|




TABLE 6: ARITHMETIC MEANS OF PK PARAMETERS OF ESTRONR SULFATE

TEST MEAN sD REF. MEAN J S0 ) TESTIREFiAJ
PARAMETER
AUCI 2168186.33 |132267.65 |220744.01 113849.59 0.98
AUCT 201019.62 [114189.93 (201621.44 116517.683 1.00
CMAX 1805.71 585.49 1818.40 937.42 0.99
KE 0.07 0.04 0.08 0.06 0.88
LAUCT 12.078305 0.89 [12.181532 0.58 0.92a
LAUCT 12.047281 0.80 |[12.060282 0.58 0.99a
LCMAX 7.352030 0.568 | 7.385454 0.51 0.87a
THALF 12.59 5.68 13.84 8.64 0.91
TMAX 73.12 44.82 61.28 34.80 1.19

Il J

a = RATIOS OF GEOMETRIC MEANS
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d. ANOVA of the above data was conducted by the firm using PROC
GLM with carryover effect (“*residual 1” and
*treatment*residual 1” were both included in the model).

The p value of the factor ™“treatment*residual 1” was 0.0089
for LNAUCL and 0.0825 for LNCMAX. Results obtained by the
firm with carryover effect in its SAS model indicate 90%
intervals of all 3 pivotal PK parameters are within the
acceptable range of 80-125%.

[TABLE 7: STATISTICAL ANALYSIS OF BSTRONE SULFATE USING PROC GLXN
WITH CARRYOVER EPFECT
PARAMETER TEST LSM REF. LSM 90%Y CI
"ATCT 193689.37 204480.30 0.854 ~ 1.040 )
AUCT 190642.97 203853.60 0.822 - 1.0468
CMAX 1745.04 1877.06 0.822 - 1.037
LNADGCT 12.03 12.08 0.878 - 1.043
LNAUCT 12.00 1303 0.852 - 1.123
LNGMAX 7. 34 7.42 0.827 - 1.036

Reviewer’s Comments:

a. The analytical method conducted by the firm using specific
sulfatase and o measure plasma concentration of estrone
sulfate is acceptable.

b. The firm’s calculation of PK parameters was confirmed by the
reviewer.

c. Statistical analysis with carryover effect have been
reviewed by the QMF staff in comments 1-3 of the attached
review of 4/20/99. The Agency’s conclusion is different
from the firm’'s results in Table 7. It was concluded by the
agency that, using SAS PROC MIXED and without carrvover
effects, the 90% confidence intervals of all pivotal
parameters fall within 80-125% for estrone sulfate.

However, if the statistical model (PROC MIXED) including
carryover effects is used, the 3%0% confidence intervals of
all pivotal parameters fail to fall within 80-125% by a wide
margin for estrone sulfate.

#3. For the assay of total estrone, please address the issue of
glucuronide conjugate, and if it was included in the total
estrone or estrone sulfate you reported.

Firm’s Responsge: .
The firm indicates that the total estrone reported in the

original submission did include the glucuronide and sulfate
conjugates; and the estrone sulfate reported in the original
9 .



submission was a combination of estrone sulfate and estrone
beta-glucurcnide.

In addition, the study samples were re-analyzed for estrone

sulfate wusing specific )
Results of this re-analysis were reviewed and commented in

deficiency #2 (see reviewer’'s comments a-c of #2).

Reviewer’'s Comment:

The firm’s response is adequate.

#4. For the assay of estrone sulfate, please clarify if
standards and QC samples were prepared by spiking plasma
samples with free =strone or with estrone sulfate.

The preferred method to prepare standards and QC samples
for the analysis of estrone sulfate would be to spike

plasma with

Firm’s Responge: .
Free estrone was used in the original assay to prepare both

standards and QC samples. This practice was supported by the
fact that the assay was validated to show complete hydrolysis of
the estrone conjugates to free estrone.

However, the new assay method conducted for the re-analysis of
estrone sulfate did use estrone sulfate to prepare the standard
curve and QC samples; and tritiated estrone sulfate (2,4,6,7,-3H
estrone sulfated was used as internal standard.

Reviewer’s Comment:

The firm’s explanation is acceptable.

#5.

Firm’s Responge;:

mesmwis awm woBLLy  Sulliatase activity {20-40 units/mg) and very
little glucuronidase activity (<3 units/mg).

10 : .



Reviewer’s Comment:
The firm’s explanation is acceptable.

#6. Please report whether estrone or estrone sulfate was used
in the recovery and stability studies during analytical
method validation for total estrone.

Firm’s Response:

Estrone sulfate was used in both the recovery and stability
studies. It was also used in the new 2thod conducted for
report submitted in this amendment. '

Reviewer'’s Comment:
The firm’s explanation is acceptable.

#7. Please sgubmit adeguate stability data for total estrone
since the maximum number of days for samples storage during
the analysis of total estrone was reported to be 153 days,
yet the stability of frozen samples was documented for only

106 days.

Firm’s Responses:
a. Frozen stability (109.1%) of estrone sulfated in human

plasma was extended to 174 days (ending 7/29/97, about €
months after the study).

b. In addition, £frozen stability (86.9-91.4%) of 24 months
(ending 2/3/98, about 25 months after the study) was
documented, which is longer than maximal possible time
period of 604 days for analysis by which
was conducted during 7/29-8/21/98.

Reviewer’s Comment:
The stability data submitted by the firm is acceptable.

Overall Comments:

1. The firm has satisfactorily addressed all the deficiencies
except when the statistical model (PROC MIXED) jneluding
garryover effects is used, the 90% confidence intervals of
all pivotal parameters fail to fall within 80-125% by a wide
margin for estrone sulfate and total estrone.

1



However, as commented in earlier review of 6/10/98, at this
peint in time, .the Division is not enforcing testing for
carryover in the statistical model.

Using the correct statistical model and without carrvover
effects, the 90% confidence interval falls within the
acceptable range of 80-125% for LNAUCT, LNAUCI and LNCMAX of
all 4 analytes: non-conjugated estradiocl, non-conjugated
estrone, estrone sulfate, and total estrone.

In addition, the firm has conducted “A 21-day Evaluation of

Cumulative Skin Irritation Potential In Humans for a 0.05
mg/day Estradiol Transdermal Patch”. It was reviewed by the
medical officer (see Attachment '2), and concluded the test
and reference products are similar in their skin irritation

potential.

The comparative formulations show proporticnality between the
0.1 mg/day strength and 0.05 mg/day strength for the active
and inactive ingredients in both test and reference drugs.

Recommendations:

1.

The single-dose, fasted bioequivalence study conducted by
Bertek. Inc. on its estradiol transdermal system, 0.1
mg/day, lot #26C001L, comparing it to Climara® transdermal
system, lot #P50169, has been found acceptable by the
Division of Biocequivalence. The firm’s estradiol
transdermal system, 0.1 mg/day is deemed biocequivalent to
Climara® transdermal system, 0.1 mg/day, when administered
under fasting conditions.

The dissolution testing conducted by Bertek, Inc. on its
Estradiol transdermal system, 0.05 mg/day and 0.1 mg/day,
lot #26C001L & #26D011D, respectively, comparing them to
Climara® transdermal system, 0.1 mg/day and 0.05 mg/day,
respectively, has been found acceptable by the Division of
Biocequivalence, The dissolution testing should be
incorporated into the firm's manufacturing controls and
stability program and conducted in 500 mL of 0.3% sodium
lauryl sulfate in 0.005 N NaH,PO,, pH 5.5, at 32° C using
USP 23 apparatus 5 (paddle over disk) at 100 rpm. The test
products should meet the following specifications: '

12



3. Waiver of the in vive bicequivalence testing requirements
for Bertek's estradiol transdermal system, 0.05 mg/day, is
granted per 21 CFR 320.24(b) (6). The firm’s estradiol
transdermal system, 0.05 mg/day is deemed bicequivalent to
Climara® transdermal system, 0.05 mg/day.

/S 5

Lin-Whei Chuang
Division of Bioequivalence/S/
Review Branch I

r

RD INITIALLED YHUANG | ‘ /2 /99
FT INITIALLED YHUANG ,L ~ \

Concur | ‘ /S/ pate: &/75/25

Director, Division of Bioegquivalence
Dale Conner, Pharm. D.
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ATTACHEMENT 1

Statistical Review: ANDA 75-182, Estradiol Transdermal System, 0.1 mg/day, Bertek, Inc.

Material reviewed: 1. One red-colored volume of ANDA 75-182, volume 5.1.
6. Original statistical review of ANDA 75-182, dated June 17, 1998, by Stella G. Machado, Ph.D., QMR staff,

HFD-705.
Data for my analyses were provided on diskette in data files included with volume 5.1.

Stelia G. Machado, Ph.D. carried out the original statistical review, dated June 17, 1998, of this bicequivalence
study. Lin Whei Chuang, Ph.D. is the Division of Bioequivalence reviewer for this submission.

The issues in this review involve the sponsor’s response to points made by the agency in correspondence dated July
15, 1998. Of the seven deficiencies listed in that correspondence, the first three will be the subject of this statistical

review. These deficiencies, plus the sponsor’s responses are as follows:

FDA DEFICIENCY 1:  Please conduct statistical analysis (with and without carryover effects) on the total
estrone data; because the method of calculation from which the concentration of estrone sulfate was derived, i.e.
subtracting free estrone concentration from total estrone concentration, involved two sets (total estrone and of free
estrone) of intra-subject variabilities.

BERTEK RESPONSE 1: The presentation of data and pharmacokinetic analysis for baseline subtracted total
estrone (with a non-specific sulfatase incubation) can be found in Attachment 1A. The mean concentration versus
time profiles are illustrated graphically in Attachment 1A, Section C. Mean plasma profiles are similar berween
Bertek estradiol transdermal system and Climara® (Berlex) estradiol transdermal system.

Attachment 1B provides statistical analysis and 90% confidence intervals using the mode! with and without
carryover effects in the model on the baseline subtracted total estrone. For the model with residual 1 and
treatment*residual 1 in the model, the 90% confidence intervals are 838% to 104%, 91% to 124%, and 84% to 104%
for LNAUCL, LNAUCI, and LNCPEAK, respectively. For the mode! without residual 1 and treatment*residual 1
in the model, the 90% confidence intervals are 92% to 107%, 96% to 121%, and 89% to 106% for LNAUCL,
LNAUCI, and LNCPEAK, respectively.

The 90% confidence intervals calculated for all of the above-mentioned LN transformed pharmacokinetic
parameters for baseline subtracted total estrone are within the bicequivalence limits of 80% to 125%.

FDA DEFICIENCY 2:  Using the estrone sulfate data you submitted, the 90% confidence intervals of LNAUCT
and LNCmax of estrone sulfate (108%-146% and 100%-144%, respectively), calculated by the statistician of the
Agency using SAS mixed model with carryover due to treatment-by-residual effect in the model, are outside the
acceptable limits of 80-125%.

BERTEK RESPONSE 2: Attachment 2A presents Bertek's statistical re-analysis, using SAS mixed model with
carryover due to treatment-by-residual effect in the model as requested by the FDA reviewer, on the original
baseline subtracted estrone sulfate data submitted in the original ANDA 75-182. The results indicate the treatment-
by-residual carryover are not significant (p=0.0704 and 0.2510 for LNAUCL, and LNCPEAK, respectively). The
90% confidence intervals for LNAUCL, LNAUCI and LNCPEAK are 88% to 104%, 90% to 108%, and 84% to
105%, respectively. The confidence intervals are within bioequivalence limits of 80% to 125%. Bertek was unable
to replicate the results obtained by the Agency statistician. Bertek is available to discuss the differences in the results
with the Agency.

For the above-mentioned data, the samples were assayed from March 24, 1997 to May 30, 1997 at the
Pharmakinetics Laboratory of Mylan Pharmaceuticals, Inc. The method developed for the analysis of plasma
estradiol, estrone, and total estrone was performed using a

For the analysis of total estrone, plasma samples were incubated with a non-specific sulfatase enzyme
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(Sigma Cat# S 9751) before being measured for estrone concenua:ibn. Thus, the total estrone may contain some
estrone B-glucuronide in addition to free estrone and estrone sulfate. Likewise, the estrone sulfate defined in the
original submission contained estrone B-glucuronide and estrone sulfate.

In this Amendment, we also include the most recent data using a method for estrone
sulfate assayed at fhe samples were assayed from July 29,

1998 to August 21, 1998, For the analysis of estrone sulfate, a specific sulfatase (Sigma Cat# S 9754) was used.
Attachment 3A contains the analytical report for the estrone sulfate using the chment 3B
contains, the validation report for the

The presentation of data and pharmacokinetic analysis for baseline subtracted estrone sulfate can be found in
Attachment 2B. The mean concentration versus time profiles are illustrated graphicaily in Artachment 2B, Section
C. Mean plasma profiles are similar between Bertek estradiol transdermal system and Climara® (Berlex) estradiol

transdermal system.

Attachment 2C provides statistical analysis and 90% confidence intervals using the model with carryover due to
treatment-by-residual effect in the model. The 90% confidence intervals for LNAUCL, LNAUCI, and LNCPEAK
are 88% to 104%, 86% to 112%, and 83% to 104%, respectively.

Overall, no matter if we use the estrone sulfate data submitted in the original ANDA or the estrone sulfate currently

assayed, the results indicate the 30% confidence intervals are similar for the above-mentioned LN transformed
pharmacokinetic parameters and the 90% confidence intervals are within bioequivalence limits of 80% to 125%.

FDA DEFICIENCY 3:  For the assay of total estrone, please address the issue of glucuronide conjugate, and if it
was included in the total ¢strone or estrone sulfate you reported.

BERTEK RESPONSE 3: The assay for the original submission conducted was validated for Total Estrone, which
includes the glucuronide conjugates. As it pertains to the Assay Method used for the original submission, Total
Estrone is defined as a combination of free estrone, estrone sulfate and estrone g-glucuronide. The Estrone Sulfate
reported in the originai submission was a combination of estrone sulfate and estrone 8-glucuronide.

However, in the analysis by the assay was specific for estrone sulfate only. Please reference
Attachment 3B, the validation report from for results from cross reactivity experiments
demonstrating the specific analysis for 2strone sulfate.

The other four deficiencies relate to technical aspects of the assay method, and are not addressed here.

Study Design

The experimental design for this bioequivalence (BE) study was a two-treatment, four-sequence, three-period
replicated-crossover design. 32 subjects (out of 34 subjects enrolled) completed the BE study.

The two treatments studied were:
Test Product (treatment B) - Mylan Estradiol Transdermal System — 31 cm2
Reference Product (treatment A) - Climara® Estradiol Transdermal System — 25 cm2 (Berlex)
The study was conducted in three groups of subjects. The experimental design and subject numbers for those
subjects who completed the study are as follows:

week,
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group 2, sequence 1:. 12
group 2, sequence 2: 14 17
group 2, sequence 3 16
group 2, sequence 4: 13

group 3, sequence 1: 20 22 29 33
group 3, sequence 2: 21 26 30

group 3, sequence 3: 19 23 27 32
group 3, sequence 4: 18 24 28 35 34

Since the participation in the study by three groups of subjects overlaps in time, the possibility of Group-by-
Treatment interaction (i.e. that the ditTerence between the treatments depends in a systematic way on which group is
considered) does not seem to be a reasonable concern.

Three PK parameters (AUCI, AUCinf, and Cpeak) were analyzed. All PK parameters were statistically analyzed
after log-transformation. These log-transformed parameters are designated as LAUCL=In(AUCI),
LAUCINF=In(AUCinf), and LCPEAK=In(Cpezk).

Statistical Models

The statistical model assumed initially for the analyses was:

[The subscripts “T” and “R” in these cases refer to the Test product and Reference product, respectively.]
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Statistical analyses using this model were carried out using SAS PROC MIXED (SAS version 6.12). For analyses
without carryover effects, the SAS statements used for LAUCL and LCPEAK were:

where <y> is the particular response (LAUCL, LCPEAK) being analyzed. These SAS statements allow for possible
subject-by-treatment interaction and also allow the within-subject variances of T and R to differ.

In the case of LAUCINF, the dramatic number of missing observations (42 out of 96 observations were missing for
estrone sulfate, 37 out of 96 observations were missing for total estrone) made it essentially impossible to estimate
all of the parameters of this statistical model. For this reason, the following SAS statements were used to analyze
LAUCINF

]

For analyses including carryover effects, additional terms were added to the CLASS and MODEL statements in the
PROC MIXED runs to model the carryover effects. Only first-order carryover effects were considered. However,
the possibility of Direct-by-Carryover interactioni.e. the possibility that carryover effects depended both on the
preceding treatment and on the treatment being preceded) was considered in modeling the carryover effects.

Summary of Findings from Dr. Machado’s Original Review

Dr. Machado found no evidence of bias in the treatment difference estimate due to carryover effects in her anatysis
of Estrone (i.e. Free Estrone) and of Estradiol. The 90% confidence intervals she obtained in those cases all fell
within the limits of 80% to 125% for al! three PK parameters (LAUCL, LAUCINF, and LCPEAK).

In the case of Estrone Sulfate, Dr. Machado found statistical evidence (p <0.10) of possible bias due to carryover
effects for LAUCL and LCPEAK. The 90% confidence intervals she obtained for LAUCL and LCPEAK using a2
mode! that included carryover effects fell outside of the limits of 80% to 125%. These confidence intervals for
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Estrone Sulfate were 108.16% to 146.43% for LAUCL and 99.62% to 143.88% for LCPEAK. The 90% confidence
interval for LAUCINF using a mode] that did not include carryover effects fell within the limits of 80% to 125%.

These results for Estrone Sulfate have been rendered moot by the reassay of the plasma samples for estrone sulfate
in response to FDA DEFICIENCY 3.

Dr. Machado was not asked to carry out an analysis of Total Estrone.

Comments on the Sponsor’s Statistical Model and Analyses

There were a number of deficiencies in the statistical mode! used by the sponsor for their PROC MIXED analyses of
the original Estrone Sulfate data and their PROC GLM analyses of the reassayed Estrone Sulfate and Total Estrone

data:

7. The sponsor failed to include any factors in their model to allow for subject-by-treatment interaction. The
variation due to the subject-by-treatment interaction random effect forms the basis for the estimated standard
error of the estimated treatment difference in a replicated-treatment crossover study.

8. The sponsor’s model does not allow the possibility that the period effects might be different in the three
different groups of subjects. The three periods of the study fell in different weeks for the three groups.

9. For analyses with carryover effects, the sponsor has attempted to model the carryover effects by including a
CLASS variable called “RESID1” which captures the simple first-order carryover effects, and by also including
TREAT*RESIDI in their model. This is a valid way of doing the analysis with carryover if it is done correctly.
However, the sponsor has not done it correctly.

The variable RESID| appears to have the following definition:

RESID1 = 1 if the preceding treatment was A
=- -1 if the preceding treatment was B
= 0 if the observation is in the first period

It is necessary to define this third level, level “0”, for RESID1 when using SAS, since each observation must have a
level of the RESIDI variable. Since by definition there is no carryover effect in period 1, this “0” level of RESIDI
is an indicator of period 1. The situation becomes more complicated when we include an interaction with the
RESIDI1 variable. Including TREAT*RESIDI in the model causes SAS to define the following levels of
TREAT*RESID1:

TREAT RESID1 TREAT*RESID!1

A 0 A0
A 1 Al
A -1 A=l
B 0 B0
B I Bl
B -1 B-1

Since there is no carryover effect in period 1, the “A 0" level of TREAT*RESIDI u)ust an indicator for treatiment
A in period 1, and the “B 0” level of TREAT*RESID1 is just an indicator for treatment B in period 1. On the other
hand, the levels “A 17, A -17,“B 1", and “B 1™ are true indicators of treatment-specific carryover effects.

The goal of the analysis is to obtain an unbiased estimate of the difference between the treatment means. In
particular, the estimate should be unbiased by carryover effects. Thus, the coefficients for levels of the carryover
effect variables that represent true carryover effects should all be zero. The sponsor appears to have used an
ESTIMATE statement of the form:
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ESTIMATE ‘B VS A’ TREAT -1 1/cl alpha=0.1;

in their SAS PROC MIXED code, and a similar statement in their PROC GLM code, in order to obtain their
estimate and confidence interval for the difference between the treatment means (the sponsor did not actually regort
their SAS code in this submission, but I was able to reproduce their analysis using the above ESTIMATE
statement). Unfortunately, they did not specify coefficients for the levels of TREAT*RESID1, which is an
interaction factor that “contains” TREAT (in the jargon of SAS). The SAS algorithm thus chose default coefficients
for the levels of TREAT*RESID]1 in order to obtain an estimable comparison, and unfortunateiy these default
coefficients are not the appropriate ones for the objective of the analysis. The default coefficients for
TREAT*RESIDI chosen by the SAS algorithm may be obtained by specifying the E option in the ESTIMATE
statement. In the following table, I give the coefficients on thelevels of TREAT, RESIDI1, and TREAT*RESID1
that produce the sponsor’s estimates, as well as the correct coefficients for obtaining an unbiased estimate of the

treatment mean difference:

coefficients
used by the correct
Effect level sponsor coefficients

TREAT A -1 -1
B 1 1

RESIDI

— O

0
0
0

(== )

—

-1/3 -
-1/3
-1/3
1/3
1/3
1/3

TREAT*RESIDI

| -—-OL-—»O
[ =N e~ )

www >

The non-zero coefficients on the “A 0” and “B 0" levels of TREAT*RESID! in the “correct coefficients” column
are necessary to make the comparison estimable. Because these levels of TREAT*RESIDI do not reflect carryover
effects (because by definition there are no carryover effects in the first period of the study), they do not bias the

treatment comparison.

An estimate using the correct coefficients could have been obtained by using an ESTIMATE statement of the form:
ESTIMATE ‘B VS A’ TREAT -1 1 TREAT*RESIDI ~1 00 1 0 0/cl alpha=0.1;

This assumes that the sort order of the levels of TREAT*RESID1 is A 0,A 1,A-1,B0,B 1, and B -1, which in
turn depends on the order in which the CLASS variables are listed in the CLASS statement. ‘

The fact that the sponsor’s approach resulted in inappropriate coefficients for the levels of TREAT*RESID! is the
most important reason why the sponsor “was unable to replicate the results obtained by the Agency statistician”.

10. In the sponsor’s “BERTEK RESPONSE 2", referring to their PROC MIXED analysis of the original estrone
sulfate data, they state “The results indicate the treatment-by-residual carryover are not significant (p = 0.0704
and 0.2510 for LNAUCL, and LNCPEAK, respectively).” Itis our standard practice when testing for carryover
to use a level of significance of _= 0.10, rather then the more usual _ = 0.05, for purposes of deciding whether
the carryover effects do or do not need to be included in the statistical model to be used for the final inference.
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Under this criterion, the sponsor’s result of p = 0.0704 is statistically significant. Also, due to the deficiencies
in the sponsor’s statistical mode}, as described in 1. and 2. above, the p-value for TREAT*RESID! they
obtained is questionable, and in fact would have been lower if a more appropriate statistical model had been

used.

Our Analyses without Carryover Effects

We have carried cut analyses of the reassayed estrone sulfate and total estrone data using the statistical models
described above without carryover effects. The resulting 90% confidence intervals (in percentages) for the ratio of
test product geometric mean response over reference product geometric mean response are:

Estrone Total

Sulfate Estrone
LAUCL 94.24%, 110.02%  90.92%, 107.52%
LCPEAK 90.65%,110.37% 87.49%, 107.52%
LAUCINF 24.62%,111.83% 89.11%, 123.90%

In all cases, these 90% confidence intervals fall within the usual limits of 30% to 125%.

Our Analyses with Carryover Effects

We have carried out analyses of the reassayed estrone sulfate and total estrone data using the statistical modeis
described above with the addition of carryover effects. The possibility of carryover effects in this study is a
legitimate concern given the fact that it involves an endogenous substance.

If a treatment administered in a crossover study has an effect on the response to a treatment administered at a later
period of the study, this is called a carryover effect. In bioequivalence studies, we have generally assumed that we
only need to worry about first-order carryover effects — i.e. effects that a treatment has on the response to a treatment
administered in the next period. However, we do need to consider the possibility that the carryover effect depends
not only on the preceding treatment but also on the treatment being preceded. This is cailed Direct-by-Carryover

interaction.

If these carryover effects are not all equal, then the estimate of the difference between the average response to T and
the average response to R that we would obtain with no carryover effects in themodel may be biased. It is possible
to estimate this bias and test the hypothesis that the bias is zero. The p-values for the test of this bias are as follows:

p-values for bias

Estrone Total

Sulfate Estrone
LAUCL 0.0007 1 0.0032
LCPEAK 0.0233 0.0170
LAUCINF 0.0044 0.1596

For technical reasons, I have also carried out the test for bias with an additional factor, SEQ*TREAT interaction,
included in the model. The p-values for the test of bias with this model are as follows:
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p-values for bias

Estrone Total

Suifate Estrone
LAUCL 0.0011 0.0071
LCPEAK 0.0170 0.0289

LAUCINF 0.0116 0.0445

In the analysis of bioequivalence studies where the possibility of unequal carryover needs to be considered, it has
been the practice to test for bias due to carryover effects and to drop carryover effects from the statistical model if
the p-value for such bias is greater than 0.10. If the p-value for bias is less than or equal 10 0.10, carryover effects
are retained in the statistical model used to make the final inference. In the above tables, the p-value for bias is less
than 0.10 (indeed, it is less than 0.05) in all cases but one: LAUCINF for Total Estrone in the model without
SEQ*TREAT. Thus, from a statistical point of view, we cannot justify dropping carryover effects from the model,
with the possible exception of Total Estrone LAUCINF.

I have calculated the 90% confidence intervals resulting from analyses using a statistical model that includes
carryover effects. These 90% confidence intervals are:

Estrone Total

Sulfate Estrone
LAUCL 119.47% , 163.69% 108.38% , 144.95%
LCPEAK 105.64% , 160.38% 99 91% , 142.11%
LAUCINF 116.86% , 203.79% 96.46% , 184.17%

As may be seen, none of these 90% confidence intervals fall within the limits of 80% to 125%. 1 have also tried a
number of alternate carryover models, and the conclusion is always the same: with carryover effects in the model,
the 90% confidence intervals fail to fall within the limits of 80% to 125% by a wide margin, in all cases.

Summary

11. If a statistical model without carryover effects is used, the 50% confidence intervals for the ratio of the average
response for treatment B (the Test product) over the average response for treatment A (the Reference product)
fail within the usual bioequivalence limits of 80% to 125% for ail three PK parameters (AUCI, Cpeak, and
AUCin®), for both Estrone Sulfate und Total Estrone, as submitted by the sponsor after reassay of the plasma
samples.

12, If a statistical model including carryover effects is used, the 90% confidence intervals fail to fall within the
usua) bioequivalence limits of 80% to 125% by a wide margin, for all three PK parameters (AUC!, Cpeak, and
AUCinf) for both Estrone Sulfate and Total Estrore.

13. Potential bias due to carryover effects was statistically significant (p considerably less than 0.10) for all three
PK parameters in the case of Estrone Sulfate and for LAUCL and LCPEAK in the case of Total Estrone. The
test was ambiguous in the case of Total Estrone LAUCINF.

14. Because Estrone is an endogenous substance, Estrone Sulfate and Total Estrone do not meet the usual criteria
that would lead us to discount the possibility of carryover effects. It is clear that this study does not meet the
usual bioequivatence criteria for Estrone Sulfate or Total Estrone unless the possibility of carryover effects may
be discounted. :

15. Results for Estrone (i.e. Free Estrone) and Estradiol were reported in Dr. Machado’s original Statistical Review.
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Donald J. Schuirmann |
Expert Mathematical Statistician
Quantitative Methods & Research staff

Concur: Steila Green Machado, Ph.D.
Director, Quantitative Methods & Research staff



BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA:75-182 (0.1 mg/day) APPLICANT: Bertek, Inc.
75-233 (0.05 mg/day)

DRUC PRODUCT: Estradiol Transdermal System

The Division of Bioequivalence has completed its review and has
no further questions at this time.

The following dissolution testing will need to be incorporated
into your stability and quality control programs:

The dissolution testing should be conducted in 500 mL of 0.3%
sodium lauryl sulfate in 0.005 N NaH;POs, pH 5.5, at 32° C using
Usp 23 apparatus 5 (paddle over disk) at 100 rpm. The test
products should meet the following specifications:

Please note that the bioequivalency comments provided in this
communication are preliminary. These comments are subject to
revision after review of the entire application, upon
consideration of the chemistry, manufacturing and controls,
microbiology, labeling, or other scientific or regulatory
issues. DPlease be advised that these reviews may result in the
need for additional biocequivalency information and/or studies,
or may result in a conclusion that the proposed formulation is

not approvable.

Sincerely yours,
Vel

JS/.

Dale P. Conner, Pharm. D.

Director

Division of Biocequivalence

Office of Generic Drugs

Center for Drug Evaluation and Research



BIOEQUIVALENCY DEFICIENCIES

ANDA: 75-182 APPLICANT: Bertek, Inc.
DRUG PRODUCT: Estradiol Transdermal System, 0.1 mg/day

The Division of Bioeguivalence has completed its review of your
submission(s) acknowledged on the cover sheet. The following
deficiencies have been identified:

1. Your product contains a greater amount of propylene glycol
compared to any other transdermal product. The
pharmacology/toxicology reviewer in the Division of
Dermatologic and Dental Products noted that this could lead to
greater irritation and a three week skin irritation study has
been recommended.

2. The recommended study design for skin irritation studies
measures cumulative irritation over a 3 week period of
repeated application. The cumulative irritation design allows
for maximal irritation to occur during the study in order to
detect differences and determine the maximum potential for
irritation.

3. This product is worn for a full week during regular use. A
repeated application would therefore be a total of three
patches applied consecutively for 1 week each. Conversely,
daily application over a three week period with daily
observations would also be an acceptable design.

Sincerely yours,

,/SZV /V’V'—\

Dale P. Conner, Pharm. D.

Director, Division of Bicequivalence
Office of Generic Drugs

center for Drug Evaluation and Research



BIOEQUIVALENCY DEFICIENCIES

ANDA: 75-182 APPLICANT: Bertek, Inc.

DRUG PRODUCT: Estradiol Transdermal System, 0.1 mg/day

The Division of Bioequivalence has completed its review of your
submission(s) acknowledged on the cover sheet. The following
deficiencies have been identified:

1.

Your product contains a greater amount of propylene glycol

compared to any other transdermal product. The
pharmacology/toxicology reviewer in the Division of
Dermatologic and Dental Products noted that this could lead to
greater irritation and a three week skin irritation study has
been recommended.

The recommended study design for skin irritation studies
measures cumulative irritation over a 3 week period of
repeated application. The cumulative irritation design allows
for maximal irritation to occur during the study in order to
detect differences and determine the maximum potential for
irritation.

This product is worn for a full week during regular use. A
repeated application would therefore be a total of three
patches applied consecutively for 1 week each. Conversely,
daily application over a three week period with daily
observations would also be an acceptable design.

Sincerely yours,

_ -
/S/ C
Dale P. Conner, Pharm. D.
Director, Division of Bioequivalence

Office of Generic Drugs
Center for Drug Evaluation and Research
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BIOEQUIVALENCE DEFICIENCIES
ANDA: 75-182 APPLICANT: Bertek, Inc.

DRUG PRODUCT: Estradiol Transdermal System

The Division of Bicequivalence has completed its review of your

submission acknowledged on the cover sheet. The following
deficiencies have been identified:

1. pPlease conduct statistical analysis (with and without
carryover effects) on the total estrone data; because the
method of calculation from which the concentration of

estrone sulfate was derived, i.e. subtracting free estrone
concentration from total estrone concentration, involved two

sets (total estrone and of free estrone) of intra-subject
variabilities.

2. Using the estrone sulfate data you submitted , the 90%

confidence intervals of LNAUCT and LNCmax of estrone sulfate

(108-146% and 100-144%, respectively), calculated by the
statistician of the Agency using SAS mixed model with

carryover due to treatment-by-residual effect in the model,

are outside the acceptable limits of 80-125%. °

Two types of carryover were estimated, first-order residual
effects and treatment-by-residual effects. It was concluded
that data you submitted supported the bioequivalence of the
test and reference treatments for the components estradiol
and estrone, but the biocequivalence of estrone sulfate was
not supported. This was due to the significant treatment-

by-residual carryover on the LNAUCT and LNCmax of estrone

sulfate (p = 0.0047 and 0.0281 respectively) and resulted in

above mentioned out-of-limit 90% confidence intervals.

3. For the assay of total estrone, please address the issue of
glucuronide conjugate, and if it was included in the total

estrone or estrone sulfate you reported.

4. For the assay of estrone sulfate, please clarify if
standards and QC samples were prepared by spiking plasma
samples with free estrone or with estrone sulfate.

The preferred method to prepare standards and QC samples for

the analysis of estrone sulfate would be to spike plasma
with sulfate ester.

5. Please define the enzymatic activities of aryl sulfatase,

which was used to hydrolyze the plasma sample with internal
standard to indicated if they include the



) :/

activity of gluguronidase.

6. Please report whether estrone or estrone sulfate was used in
the recovery and stability studies during analytical method
validation for total estrone. ‘

7. . Please submit adeguate stability data for total estrone
since the maximum number of days for samples storage during
the analysis of tctal estrone was reported to be 153 days,
yet the stability of frozen samples was documented for only
106 days.

Tn addition, the multiple-dose study stated as ‘required' in the
Agency’s letter of 5/27/98 is no longer required.

Sincerely yours,

/sl -

Dale P. Conner, Pharm.D.

Director, Division of Bioequivalence
Office of Generic Drugs

Cen-er for Drug Evaluation and Research
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Estradiol o Bertek, Inc.
Transdermal System, St. Albans, VT
ANDA #75-182 (0.1 mg/day)
ANDA #75-233 (0.05 mg/day)
Reviewer : Lin-Whei Chuang Submission Date:
August 6, 1997 (#75-182)

October 21, 1997 (#75-233)
BACKGROUND
Estradiol, a naturally occurring hormone, is prescribed as
replacement therapy for the women with estrogen-deficiency

condition. Menopause (surgical or natural) is a major reason of
this condition causing hot flushes, sleep disturbance and excessive

sweating. Since orally administered estradiol is rapidly
metabolized by the liver, estradiol transdermal delivery system was
devised to circumvent the problem. Therapy is generally started

with the application of low strength patch on the lower abdomen.
A patch is in place for 84 hours { 2 patches/week) and the cyclic
regimen consist of the application of patches for 3 weeks followed
by 1 week without patches. Estrogens have been reported to
increase the 'risk of endometrial c¢arcinoma. In prolonged
treatment, the patients should be monitored periodically. Cyclical
treatment with low level of estradiol appears to be less risky.

The estradiol patch is found to be more effective than the oral
dosage forms. To obtain identical mean plasma estradiol levels,
oral dose will have to be 20 times that of a dose in a patch. A
single-application study with 14 post ~-menopausal women using
Estraderm®, 0.05 mg/day and 0.1 mg/day, showed an increase in
plasma estradiol levels within four hour cf the application and
maintained the increased estradiol levels of 32 and 67 pg/mL over
the baseline, respectively, for the duration of the application.
At the same time, estrone serum concentration averaged only 9 and
27 pg/mL above baseline, respectively. It took about 24 hours
to return to the baseline serum estradiol level after the removal
of the patch. Estimated daiiy urinary output of estradiol
conjugates also increased 5-10 times during dosing, and returned
to normal in 2 days.



In a 3-week-multiple applications study with 14 post menopausal
women, in which 0.0S:mg estradiol patch was applied twice/week,
the mean steady-state plasma estradiol and estrone levels
increased by 30 pg/mL and 12 pg/mL, respectively. Urinary
estradiol conjugate levels returned to the baseline within 3 days
after the removal of the last (éth) patch in that study.

There are three reference listed TDS products on the market in
this strength (0.1 mg/24 hr), Berlex’'s Climara® (NDA #20375),
Cciba‘s Estraderm® patch (NDA # 19081), and Ciba Geigy's Vivelle®
(NDA #20323). The firm is using Climara® (7-Day patch) in its
study as the RLD.

. . val i

The protocol of this study was dated 10/30/96 and was approved by
Clinical and Pharmacologic Regearch IRB on 12/5/96. The
objective of the study was primarily to compare the relative
biocavailability and secondly to compare the wearability

(adhesion) and acute irritation of the test product to Climara®
of Berlex Laboratories following a single application, under
fasting conditions, in healthy , non-smoking, post-mencpausal
female subjects. ’

The clinical study was conducted at Clinical and Pharmacologic

during 12/26/96-2/16/97 ({(group A, subjects #1-11), 1/5-2/26/97
(group B, subjects #12-17}, and 1/9-3/2/97 (group C, subjects
#18-34). The analytical study was conducted at the

- -

during 4/1-5/30/97.

The design of the study was a single-dose, 2-treatment, 3-period,
4-sequence crossover under fasting conditions in 33 female
subjects. They were 30-64 years old, weighed within 15% of their
ideal weight, and were judged healthy based on pre-study medical
evaluation (physical examination, laboratory evaluation and ECG)
performed within 14 days of the jnitial dose of study medication.
They did not have history of significant chronic diseases,
hepatitis or drug/alcohol abuse. Subjects were excluded from the
study if they had excessive blood donation within 28 days, used
of any medication within 14 days, consumed vitamins, alcohol,
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caffeine- or xanthine-containing products within 2 days,
participated in other drug study within 30 days, prior to the
initial dose of study medication, or failed to meet baseline
level for FSH and/or 17-p-estradiol.

All volunteers read and signed the informed consent form and

randomly assigned to 1 of the following 4 sequences:

were
Sequence Subjects
ARB 4,7,10,13,18,24,28,31,34
ABA 1,5,12,20,22,25,29,33
BAA 3,8,9,16,19,23,27,32
BAB 2,6,11,14,17,21,26,30

After an overnight fast} in the morning of 12/28/96,.1/7/97, and

1/11/97 for group A, B, and C respectively, each subject received
one of the following treatments according to her assigned
seguence: '

Subje
until

Treatment A - Reference Drug: Climara® Transdermal Systems -
single application of 0.1
mg/day, on the lower abdomen
for 7-day wear, under fasting
conditions, Berlex lot #P501623
(7.8 mg/25 cm?), expired in
8/97, potency 99.8%.

Treatment B - Test Drug: Estradiol Transdermal Systems -
single application of 0.1 mg/day,
on the lower abdomen for 7-day
wear, under fasting conditions,
Mylan lot #26CO01lL (manufactured by
Bertek, 3.88 mg in 31 cm?/42 cm?
double disk). Biostudy lot - 384
m? (equivalent to qnits of
31 cm?), manufactured in 9/96,
potency 102.2%.

cts were confined at the clinical site from 11 hours before
24 hours after the system application. Standard meals

began to be provided 5 hours after system application. The
patches were removed at 168 hours post-application.
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Blood samples were collected at -48, -24, 0, 6, 12, 18, 24, 48,

72, 96, 120, 144, 168 hours (7 days) and after patch removal at

169, 170, 176, 182, 190 and 200 hours. Plasma samples were
stored at -70°C at the clinical site until shipped for analysis.

After a 2-week washout period from the time of patch-removal,
again after an overnight fast, in the morning of 1/18/97,
1/28/97, and 2/1/97, for group A, B, and C respectively, subjects
received treatment for period 2. Similarly, .in the morning of
2/8/97, 2/18/97, and 2/22/97, for group A, B, and C respectively,
subjects received treatment for period 3.

Skin irritation was evaluated at 0.5 and 1 hour after patch
removal; and again at 3 hours and continued at 12 hours intervals

if necessary.

Patch adhesion was evaluated at 6, 12, 24, 48, 72, 96, 120 and
144 hours.

Plasma samples were assayed for free estradiol, free estrone and
estrone sulfate.

ANOVA was performed on AUCL, AUCI, Cmax of baseline-adjusted
estradiol, estrone and estrone sulfate using PROC GLM. Group and
sequence interactions were tested before combining all 3 groups.
The full ANOVA model contained terms for sequences, subjects
within sequences, treatments, periods and carry-over. When carry-
over was not significant, the reduced ANOVA model did not contain
the terms of carry-over. :

The apparent dose for each subject was computed from the
following equations:

Apparent Dose = Initial Patch Potency - Residual Amount
Residual amount = Residual Patch Potency + Skin Wipe

Analytical Method -- Not for Release through FOI:



total estrone.
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The pre-study validation data for estradiol and free estrone are

presented below in Table 1:

Table 1: Pre-Study Validation ~- Estradiol and Free Estrons

Paramatar Estradiol Free Estrons
Sensitivity/LOQ (pg/mL) 5 5

Quality Control Conc.(pg/mL) (Lo, Med, Hi} 10, 50, 250 15, 100, 150
Linear Range (pg/mL) 5-750 5-750
Intra-run Precision (%CV) 6.6-10.4 4.1-6.9
Intra-run Accuracy (%¥Actual) 96.0-100.9 96.7-103.3
Inter-run Precision (%CV) 5.3-7.4 6.1-9.7
Inter-run Accuracy (%CV) 96.8-99.2 98.0-101.3

Selectivity

no interferences

no interferences

Stability (%)

a) Plasma Sample @ Room Temp. for 4 Hr*

b) Processed samples @ Room Temp. for
$6 Hr~

¢) Plasma Sample after 2 Freeze-Thaw
Cycles .
d) Plasma Sample frozen for 179 day

101.7
100.0

Hi Lo
94.4 92.3

107.4 113.0

107.7
101.7

Hi Lo
98.4 95.0

110.4 104.0




Percent Recovery™

94 .7 103.2

* concentrations were not specified

During the analysis of the study samples, 35 standard curves each
for estradiol and free estrone were conducted, each with

duplicates of the 3 levels of QC samples.

The during-study

validation for estradiocl and free estrone are presented below in

Table 2:

Table 2: During-Study Validation

-- Estradiol and Frea Estrone

Parameter Estradiol Free Eatrone
Sensitivity/LOQ {pg/mL) 5 5

Quality Control Conc.{pg/mL) {Lo, Med, Hi) 10, 50, 250 10, 100, 250
Correlation Coefficient 20.9808 20.9793
Linear Range ({(pg/mL} 5-750 5-750
.pPrecision (3CV) for Standards 3.5-7.7 3.6-7.0
Precision (%CV) for QC Samples 7.2-9.8 7.8-9.3
Accuracy {3Actual) for standards 9E.7-100.9 97.0-101.89
Accuracy (¥Actual) for QC Samples 96.2-99.7 96.4-97.8

For the assay of total estrone (free estrone + estrone sulfate),

2 standard curve ranges were used.

batches used high range

curves,

of the analytical batches used low range curves f
The pre-study validation data for total estrone is presented

below in Table 3:

The first 5 analytical
and the rest

~g/ul) .

Table 3: Pre-Study Validation

-- Total Estrone (Free Estrone + Estrone Sulfats)

Parameter High Range Low Range
Sensitivity/LOQ (pg/mL) 200 50

Quality Control Conc.{ng/mL) (Lo, Med, Eil) 750, 5000, 25000 100, 750, 5000
Linear Range (pg/mL) 200-40000 50-8000
Intra-run Precision ({(¥%CV) 6.7-8.5- 2.7-5.5
Intra-run Accuracy (%Actual) 98.3-98.9 94.4-99.1




Inter-run Precision (¥Cv)

4.2-8.4

4.9%9-6.6

Inter-run Accuracy (¥CV)

97.4-104.8

35.3-98.8

Selectivity

no interferences

no interferences

Stability (%)

a) Plasma Sample @ Room Temp. for 4 Hr 97.3+
b) Processed samples @ Room Temp. for 95.8%*
96 Hr
c) Plasma Sample after 3 Freeze-Thaw
Cycles 92.1 (at 5000 pg/mL of estrone
d} Plasma Sample frozen for 106 days sulfate)
101.1 (at 4679.8 pg/mL)
Percent Recovery™ 4000 pa/mL 100 pg/mL
94.0 8.2

* = concentrations were not specified

During the analysis of the study samples, 33 standard curves ( 5
of high range and 28 of low range) were conducted for the assay

of total estrone, each with duplicates of
The during-study validation for estradiol and free

samples,

eéstrone are presented below in Table 4 -

the 3 levels of QC

Table 4: During-Study Validation -- Total Eatrone (Free Estrone + Estrone Sulfata)
Parameter High Range Low Range
Sensitivity/LOQ (pg/mL) 200 50
Quality Control Conc. (ng/mL) {Lo, Med, Hi) 750, 5000, 25000 100, 750, 5000
Cerrelation Coefficient 20.9961 20.9784
Linear Range (ng/mL) 200-40000 50-8000
Precision (%CV) for Standards 2.0-4.3 3.3-8.8
Precision (%CV) for gcC Samples 9.5-11.1 8?2-8.8
Accuracy (¥Actual) for standards 96.2-104.7 95.7-104.2
Accuracy {(%Actual) for QC Samples 98.4-98.8 97.0-99.8
Comments on the Analytical Method:
i. The analysis for free estradiol and free estrone are

acceptable.



2. For the analysis of total estrone, the firm did not address
the issue of glucuronide conjugate, and if it was included
in the estrone sulfate reported by the firm.

3. The firm should clarify if the enzymatic activities of aryl
sulfatase, which was used to hydrolyze the plasma sample
with internal standard include the

activity of glucuronidase.

4. For the analysis of estrone sulfate, the firm did not report
if standards and QC samples were prepared by spiking plasma
samples with free estrone or with estrone sulfate.

The preferred method to prepare standards and QC samples for
the analysis of estrone sulfate would be to spike plasma
with sulfate ester.

5. The firm also did not report whether estrone or estrone
sulfate was used in the recovery and stability studies
during analytical method validation for total estrone.

6. The maximum number of days for samples storage during the
analysis of total estrpne was reported to be 153 days, yet
the stability of frozen samples was documented for only 106

days.
Results:

All of 32 subjects (#1-32 and #34 with #25 disqualified before
period 1) completed the study, subject #15 delayed her treatments
from group A to group C due to perscnal reasons and was re-
assigned as #33. Ten (10) adverse events were reported,
including itching under patch, lower abdominal cramping, nausea,
vomiting, and headache. The distribution of these events between
the 2 treatments are summarized below in Table 5:

Table 5: Distribution of Adverse Events
Treatment A Treatment B
# of events Reported 5 5
# of Subject made the report 4 4
# of event probably related to study drug 3 3




The apparent doses were 0.91-2.49 mg/patch (approximately 12-32%
of the control patch) for treatment A; and 0.48-1.98 mg/patch
(approximately 12-50% of the control patch) for treatment B.

Patch adhesion scores (0-7 with 7 being 100% attached) indicated
that the reference product was rated 7 at all 8 evaluation time
peints for all subjects; while the test product was rated 7 at 6,
12 and 24 hours for all subjects, but 1 subject each was rated ¢
at 48, 72 and 96, 120 and 144 hours, and 1 subject each was rated:
3 at 120 and 144 hours.

Table 6§: Skin Irritation after Different Time Points after Patch-Removal
Treatment 2 (Reference) Treatment B (Test)
0 hour 0.5 hour 1 hour 0 hour | 0.5 hour | 1 hour
# of Subjects with 12 10 5 13 15 8
slight redness '
# of Subject with 4 1 1 5 1 3
Erythema '
# of Subject with 0 0 o 2 2 0
Erythema/Elevation

Additional toxicology data were submitted. They included a
dermal sensitization study in guinea pPigs and a Primary dermal
irritation study in rabbits, both conducted on test lot #26BO0OSN
and placebo lot #26B004N. Both lots were not considered to be
dermal sensitizer in guinea pigs, and there was no meaningful
difference in the level of irritation observed in rabbitsg
administered with the test and placebo lots.

Out of the 1824 study plasma samples collected, 2 each for
estradiol and estrone were not reportable due to procedure
failure, 1 was re-assayed for estradiol, 4 for estrone, and 1 for
total estrone due to Pharmacokinetic anomaly.



Since all three components are endogenous steroids, an average
baseline correction was obtained by averaging the 3 pre-
application sampling times (-48, -24 and 0 hours) for each
period. The mean plasma concentrations (baseline-adjusted) of
estradiol, estrone and estrone sulfate at each sampling point
after each treatments and the mean pharmacokinetic parameters
are presented in Figures 1-3 and Tables 7-9. The AUCI of some
subjects were not estimated due to irregular elimination
profiles.

Table 7:
ARITHMETIC MEANS OF PLASMA ESTRADIOL LEVELS (PG/ML, BASELINE-ADJUSTED)

AND RATIOS OF MBANS
-~- 0.1 MG/DAY PATCE FOR 7 DAYS UNDER FASTING CONDITION (N=32 SUBJECTS) ---

MEAN-TEST )] MEAN-REF sD RATIO T/R
---------------------- P L e e L LR P L L L
TIME HR
0 0.40 1.23 0.71 3.36 0.56
[ 89.45 54.33 83.42 63.65 1.47
12 140.43 70.18 134.38 73.71 1.04
18 165.50 76.31 173.46 92.27 0.95
24 151.00 67.37 156.50 Bg.00 0.96
48 133.21 64.79 118.27 63_38 1.13
72 121.04 52.30 99.20 52.74 1.22
96 111.52 55.65 85.14 39.52 1.31
120 92.88 35.26 77.01 37.14 1.21
144 71.54 25.97 68.33 37.11 1.0%
168 64.33 22.74 62.84 30.72 1.02
169 52.80 17.83 58.87 23.61 0.90
170 37.23 15.72 40.12 18.41 0.93
176 13.87 9.17 14.32 10.72 0.97
182 6.78 6.97 8.55 9.11 0.79
180 2.91 4.31 4.12 9.80 0.71
200 2.01 3.48 3.12 6.75 0.64
Tablae 8:

ARITHMETIC MRANS OF PLASMA ESTRONE LEVELS (PG/ML, BASELINE-ADJUSTED)
AND RATIOS OF MEANS
--~ 0.1 MG/DAY PATCH FOR 7 DAYS UNDER FASTING CONDITIOCN (N=32 SUBJBCIS)---

MEAN-TEST SD MEAN-REF sb RATIO T/R

---------------------- L e R R e LR R R L L R
TIME HR

0 2.45 2.79 2.48 2.23 0.99

3 14.22 10.50 13.20 11.09 1.08

12 29.82 16.89 32.81 20.02 0.91

18 40.44 20.77 48.02 25.67 0.84

24 52.40 25.61 62.31 30.06 6.84

48 §1.00 29 .44 64.92 25.10 0.94

72 59.41 26.46 57.98 25.89 1.02

96 54.44 28.73 49.27 22.78 1.10

120 46.38 24 .54 44.01 19.68 1.05

144 38.61 21.26 i1g.18 17.02 1.01

168 32.19 17.67 33.88 17.86 0.95

168 30.19 16.12 33.06 16.09 0.91

170 29.3% 17.55 31.25 15.72 0.94



182 . 1l4.12 12.71 15.26 11,52 0.92
190 12.34 11.98 12.9¢6 9.58 0.95
200 6.10 7.26 7.40 7.71 0.82
Table 9:

ARITHMETIC MEANS OF PLASMA ESTRONE SULFATE LEVELS (PG/ML, BASELINE-ADJUSTED)
AND RATIOS OF MEANS
-.- 0.1 MG/DAY PATCH FOR 7 DAYS UNMDER FASTING CONDITION (N=32 SUBJECTS)---

MEAN-TEST sD MEAN-REF SD RATIO T/R

---------------------- frrmmmemmmmemjemmmess—jesmssessdepescscosesngmommoRnEEErTTT
TIME HR

0 16.16 37.97 14.60 31.12 1.11

6 239,23 176.55 263.57 267.30 0.91

12 504.12 255.130 516.73 258.34 v.98

18 630.50 379.27 681.03 364.00 0.93

24 924.73 557.39  1056.45 £77.95 0.88

48 1198.15 751.86  1280.25 889.61 0.94

72 1198.63 860.82 1196.38 808.18 1.00

9¢ 1099.30 893.93  1037.73 T748.71 1.06

120 927.35 703.25 957.59 761.10 0.97

144 766.48 527.70 770.09 641.74 1.00

168 644.21 485.67 660.05 484.13 0.98

169 606.80 466.30 626.77 469.70 0.97

170 578.85 438.56 607.15 401.55 0.95

176 484.52 388.50 528.70 427.36 0.92

182 278,08 269.87 342.04 303.11 0.81

1%0 174.41 178.16 226.97 252.62 0.77

200 130.54 140.38 208.135 271.98 ¢.63

The pharmacckinetic parameters for estradiol, estrone and estrone
sulfate, as calculated by the reviewer, are presented below in
Tables 10-12 (Cmax is the maximum concentration since patch
application, and AUCs are the sum of linear trapezoidal
estimation of the area from the time of dosing) :

TABLE 10:
ARITEMETIC MEANS OF ESTRADIOL PHARMACOKINETIC PARAMETERS AND RATIOS OF MEANS
--- 0.1 MG/DAY PATCH FOR 7 DAYS UNDER FASTING CONDITION {Na32 SUBJEBCTIS)---

MEAN-TEST sD MEAN-REF SD RATIO T/R
------------------ e mcmemmmmemmmmdEmmmmmm——fessmems-—tesfomss---SsgosesssssmsSSSs

PARAMETER

AUCI 18362.74 6547.68 16701.50 08342.60 1.10
AUCT is490.60 6909.80 16610.236 8010.22 1.11
CMAX 177.66 76.21 180.76 93.98 0.98
KE 0.18 Q.15 0.16 0.12 1.12
LAUCI 17073.11 -- 15093.75 -- 1.13
LAUCT 17242.62 -- 14994.03 -- 1.15
LCMAX 161.13 -- 159.98 -- 1.01
THALF 7.13 6.11 8.58 10.87 0.83
TMAX 10.45 231.46 21.96 14.50 1.39
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TABLE 11:

ARITHMETIC MEANS OF ESTRONE P
-e- 0.1 MG/DAY PATCH FOR 7 DAY

EARMACOKINETIC PARAMETERS AND RATIOS OF MEANS

MEAN-TEST
.................. e eamenaann
PARAMETER
AUCI 9370.58
AUCT B442.48
CMAX 71.60
KE 0.09
LAUCT 8660.42
LAUCT 7590.62
LCMAX 64.31
THALF 13.20
TMAX 63.06

TABLE 12:

ARITHMETIC MEANS OF ESTRONE SULPATE P
--- 0.1 MG/DAY PATCH FOR 7 DAYS UNDER

MEAN-TEST 5D
--------------------------- g —mmme—sem—g

PARAMETER

AUCI 154084 .54 111694.46
AUCT 164403.98 106418.88
CMAX 1425.30 937.2%
KE .08 0.08
LAUCI 157287.83 ——-
LAUCT 136231.99 -
LOMAX 1201.82 ---
THALF 13.23 7.45%
TMAX 74.57 42.94

Due to the replicate
were conducted by S.

of her review is attached.

Two types of carryover were estimated, fi
effects and treatment-by-residual effects.
data submitted by the firm supported the bicegquivalenc

§ UNDER FASTING CONDITION (N=32 SUBJECTS) ---

sD MEAN-REF . sD
- fmmmcemmmr - D it fpmmmmmmmm— s
3613.32 10054.96  3311.95
3§22.62 8575.77  3539.53
31.49 73.18 31.47
0.07 0.07 0.06
--- 9495.16 ---
——- 7772.01 .-
--- 66.60 .-
12.59 15.34 10.30
31.30 49.15 23.12

EARMACOKINETIC PARAMETERS AND RATIOS OF MEANS
FASTING CONDITION (N=32 SUBJECTS)---

MEAN-REF. sD RATIO T/R
--------- Pt LR Lt it

177689.50 B3667.63 1.04
170050.77 114929.26 0.97
1469.55 875.68 0.97
0.06 0.03 1.37
158578.81 --- 0.99
142256.88 --- 0.96
1278.40 --- 0.94
15.06 7.85 0.88
62.30 29 .46 1.20

design of the study, statistical analysis
Machado, Ph.D. of OMR/OER/CDER/FDA.

A copy

rst-order residual
" It was concluded that
e of the

test and reference treatments fcr the components estradiol and

estrone, but the biocegquivalence of estrone sulfate was not
This was due to the significant treatment-by-residual

(defined as ‘carry’ in the model) on the LNAUCT and

supported.
carryover
LNCmax of
The Least
intervals
Table 13.
LNCmax of

estrone sulfate (p
Sguare means, ratios of means,

estimated by the statistician are presented below
Basic SAS mixed model was used except for LNAUCT
estrone sulfate when the ‘basic’ and ‘carry’ were

12

0.0047 and 0.0281 respectively).
and 90% confidence

in
and
used.



Table 13: LS MEANS (LSMs), RATIOS of LSMs, AND 90% C
-- Conducted by the Agency using SAS Mixed Model

ONFIDENCE INTERVALS

Test LSM | Ref. LSM Ratio (T/R) | 90% C.I.
Estradiol LNAUCT 17015.6 15750.5 1.08 1.0135-1.1517
LNAUCI 16795.8 15202.0 1.10 1.0290-1.1863
LNCmax 162.8 172.2 0.94 0.8784-1.0168
Estrone LNAUCT 7968.2 8336.3 0.96 0.8859-1.0312
LNAUCI 9380.1 8979.9 1.05 0.9345-1.1675
LNCmax 68.2 72.5 0.94 0.8637-1.0248
Estrone Sulfate | LNAUCT 175964.0 139823.0 1.26 1.0816-1.4643
LNAUCI 170310.1 173121.3 0.98 0.8428-1.1482
LNCmax 1281.4 1534.1 1.20 0.9962-1.4388

Statistical analysis conducted by the firm {GLM procedures) did
not indicate any carryover effect for any of the 3 analytes.
Following results (Table 14) were obtained by the firm without
residual covariate: '

Table 14: LS MEANS (LSMs), RATIOS of LSMs, AND 50% CONFIDENCE INTERVALS
-- Conducted by the Fiim SAS GLM Model -

Test LSM Ref. LSM Ratio (T/R) | 20% C.I.
Estradiol LNAUCT 16481.6 15367.3 1.08 1.0131-1.1438
LNAUCI 16647.2 14913.2 1.10 1.0390-1.1840
LNCmax 154.5 164.0 0.94 0.8758-1.0046
Estrone LNAUCT 7480.1 7863.6 0.96 0.8858-1.0249
LNAUCI 8778.0 8604.1 1.05 0.9302-1.1269
LNCmax 63.4 67.4 0.54 0.8712-1.0124
Estrone Sulfate | LNAUCT 140084.3 141492.2 1.26 0.9218-1.0710
LNAUCI 154817.2 153276.7 0.98 0.8%76-1.1381
LNCmax 1236.4 1274.1 1.20 0.8847-1.0660
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Comments on Results:

The method of calculation from which the concentration of
estrone sulfate was derived, i.e. subtracting free estrone
concentration from total estrone concentration, involved two
sets (total estrone and free estrone) of intra-subject
variabilities. Therefore it is preferred that the data of
total estrone be statistically analyzed.

Due to differences in statistical methods conducted by the
firm and by the Agency, the resulting pivotal data, i.e. the
90% confidence intervals, are also different. Particularly,
the 90% confidence intervals of LNAUCT and LNCmax of estrone
sulfate, as calculated by the statistician of the Agency,
are outside the acceptable limits of 80-~125%. However, this
might become inconsequential because:

a. The Division is currently formulating a policy on the
testing of carryover effect. At this point in time,
the Division is not enforcing testing for carryover at
in the models.

b. As mentioned in comment #1, the significance of estrone
sulfate data as calculated by the firm is not clear
since it involved 2 sets of intra-subject
variabilities.

The test patch caused relatively more irritation than the
reference patch (Table 6). However, the firm had submitted
a separate comparative skin irritation study that was
reviewed by the medical officer.

Tmax was substantially longer for the test patch than for
the reference patch (Tables 10-12).

| T -
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Dissolution Testing:

The following dissolution testings were conducted by the firm:

Table 15 - In Vitro Dissolution Testing

Drug (Generic Name): Estradiol

Dosage Form: Transdermal System

Dose Strength: 0.1 mg/Day & 0.05 mg/day
ANDA No.: 75-182 & 75-233

Firm: _ Bertek, Inc.

Submission Date: 8/6/97 & 10/21/87

I. Conditions for Dissolution Testing:

USP XXIII Apparatus 5: Paddle over disk

RPM: 100 No. Units Tested: 12
Medium: 500 mL of 0.3% SDS, 0.005 N NaH,PO,, pH 5.5 @ 32° c
Froposed Tolerance: Time (hour) % Label Claim Released

Reference Drug: Climara® Transdermal system (Berlex)
Assay Methodology: Not Given

II. Results of In Vitro Dissolution Testing:

Sampling | Test Product Reference Product

Times Lot # 26CO01L Lot # P5016%9

(hour) Strength : 0.1 mg/day Strength : 0.1 mg/day
(3.88 mg; 31 cm?/42 cm? {7.8 mg/25 cm?)
double disk)
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i
Mean % - Range $CV Mean ¥ Range $CV
1 29 2.6 48 1.8
4 58 0.9 84 0.7
8 78 1.0 92 0.6
24 97 1.3 85 0.5
il Sampling | Test Product Reference Product
Times Lot # 26D011D Lot # P50063
{hour) Strength : 0.05 mg/day Strength : 0.05 mg/day
(1.94 mg; 15.5 cm?/24 cm’ (3.9 mg/12.5 cm?)
double disk)
Mean ¥ Range v Mean % Range ¥CV
1 29 ’ 1.5 50 1.3
4 60 0.6 86 _ 0.2
8 79 2.0 93 1.5
24 96 o _ 1.3 97 N 0.7
Comments:
1. The dissolution specification at the 8-hour time point
exceeds the maximal range of 25% normally recommended by the
Agency. A revised specification of for the 8-hour

time point is reccmmended.

2. The dissolution data of the test product comply with the
recommended specification. -

Waiver Reqguest:

The firm requests waiver of the in vivo biceguivalence testing
requirements for its estradiol transdermal system, 0.05 mg/day.,
per 21 CFR 320.22(4) (2).

Comments:
1. Comparative formulations demonstrate proportionality between
the 0.1 mg/day patch and 0.05 mg/day patch for all

ingredients in the inner disk. Ingredients in the outer
disk, which is used only to provide additional adhesion of
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the product to the patient, are slightly non-proportional.
This difference has no effect on the delivery of the active

ingredient.

Dissolution data on the 0.05 mg/day patch comply with the

2.
recommended specifications.

3. However, the bioequivalence study on the 0.1 mg/day is
found to be incomplete at present.

In the previous Agency’s letter of 5/27/98, the firm was advised
that a multiple-dose study was required. However, the Office has
since decided that a multiple-dose study is not required.

: 11 Defici L

1.

The firm should conduct statistical analysis (with and
without carryover effects) on the total estrone data. This
is because the method of calculation from which the
concentration of estrone sulfate was derived, i.e.
subtracting free estrone concentration from total estrone
concentration, involved two sets of intra-subject
variabilities, i.e., those of total estrone and of free
estrone.

Using the estrone sulfate data submitted by the firm, the
90% confidence intervals of LNAUCT and LNCmax of estrone
sulfate (108-146% and 100-144%, respectively}, calculated by
the statistician of the Agency using SAS mixed model with
carryover due to treatment-by-residual effect in the model,

are outside the acceptable limits of 80-125%.

Two types of carryover were estimated, first-order residual
effects and treatment-by-residual effects. It was concluded
that data submitted by the firm supported the bioequivalence
of the test and reference treatments for the components
estradiol and estrone, but the bicequivalence of estrone
sulfate was not supported. This was due to the significant
treatment-by-residual carryover on the LNAUCT and LNCmax of
estrone sulfate (p = 0.0047 and 0.0281 respectively) and
resulted in above mentioned out-of-limit 90% confidence
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intervals.

3. For the assay of total estrone, the firm did not address the
jssue of glucuronide conjugate, and if it was included in
the total estrone or estrone sulfate reported by the firm.

4, For the analysis of estrone sulfate, the firm did not report
if standards and QC samples were prepared by spiking plasma
samples with free estrone or with estrone sulfate.

The preferred method to prepare standards and QC samples for
the analysis of estrone sulfate would be to spike plasma
with sulfate ester.

5. The firm should clarify if the enzymatic activities of aryl
sulfatase, which was used to hydrolyze the plasma gample
with internal standard (1-methylestrone), include the
activity of glucuronidase.

6. The firm also did not report whether estrone or estrone
sulfate was used in the recovery and stability studies
during analytical method validation for total estrone.

7. The maximum number of days for samples storage during the
analysis of total estrone was reported to be 153 days, yet
the stability of frozen samples was documented for only 106

days.
Recommendations:
1. The single-dose, fasted biosquivalence study conducted by

Bertek. Inc. on its estradiol transdermal system, 0.1
mg/day, lot #26C001L, comparing it to Climara® transdermal
system, lot #P50169, has been found incomplete by the
Division of Bicequivalence due to 7 deficiencies.

2. Waiver of the in vivo bicequivalence testing requirements
for Bertek’s estradiol transdermal system, 0.05 mg/day, can
not be granted per 21 CFR 320.22(d) (2), pending approval of
an acceptable bioequivalence gtudy for Bertek’s estradiol
transdermal system, 0.1 mg/day.

18
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Dale Conner, Pharm. D.
Director, Division of Bicequivalence
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BIOEQUIVALENCE DEFICIENCIES

ANDA:; 75-182 . APPLICANT: Bertek, Inc.

DRUG PRODUCT: Estradiol Transdermal System

The Division of Bioequivalence has completed its review of your
submission acknowledged on the cover sheet. The following
deficiencies have been identified:

1.

Please conduct statistical analysis (with and without
carryover effects) on the total estrone data; because the
method of calculation from which the concentration of
estrone sulfate was derived, i.e. subtracting free estrone
concentration from total estrone concentration, inveolved two
sets (total estrone and of free estrone) of intra-subject
variabilities.

Using the estrone sulfate data you submitted , the 90%
confidence intervals of LNAUCT and LNCmax of estrone sulfate
(108-146% and 100-144%, respectively), calculated by the
statistician of the Agency using SAS mixed model with
carryover due to treatment-by-residual effect in the model,
are outside the acceptable limits of 80-125%.

Two types of carryover were estimated, first-order residual
effects and treatment-by-residual effects. It was concluded
that data you submitted supported the biocequivalence of the
test and reference treatments for the components estradiol
and estrone, but the bioequivalence of estrone sulfate was
not supported. This was due to the significant treatment-
by-residual carryover on the LNAUCT and LNCmax of estrone
sulfate (p = 0.0047 and 0.0281 respectively) and resulted in
above mentioned out-of-limit 90% confidence intervals.

For the assay of total estrone, please address the issue of
glucuronide conjugate, and if it was included in the total
estrone or estrone sulfate you reported.

For the assay of estrone sulfate, please clarify if
standards and QC samples were prepared by spiking plasma
samples with free estrone or with estrone sulfate.

The preferred method to prepare standards and QC samples for
the analysis of estrone sulfate would be to spike plasma

~with sulfate ester.

Please define the enzymatic activities of ,
which was used to hydrolyze the plasma sample with internal
standard to indicated if they include the



activity of glucuronidase.

6. Please report whether estrone or estrone sulfate was used in
the recovery and stability studies during analytical method
validation for total estrone.

7. Please submit adequate stability data for total estrone
since the maximum number of days for samples storage during
the analysis of total estrone was reported to be 153 days,
yet the stability of frozen samples was documented for only

106 days.

In addition, the multiple-dose study stated as ‘required’ in the
Agency’s letter of 5/27/98 is no longer required.

Sincerely yours,

1 .

Dale P. Conner, Pharm.D.

Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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' FIG 1 PLASMA ESTRADIOL LEVELS

ESTRADIOL PATCH 0.1 MG/DAY FOR 7 DAYS, ANDA #765-182
’ UNDER FASTING
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FIG 2 PLASMA ESTRONE LEVELS

ESTRADIOL PATCHES, 0.1 MG/DAY, ANDA #75-182
UNDER FASTING CONDITIONS
DOSE= 0.1 MG/DAY FOR 7 DAYS
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FIG 3 PLASMA ESTRONE SULFATE

ESTRADIOL PATCHES, 0.1 MGIDAY; ANDA #75-182
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Office of Generic Drugs, CDER, FDA

Douglas L. Sporn, Director ELECTRONIC DATA ENCLOSED
Document Control Room BIOEQUIVALENCE DATA ENCLOSED
Metro Park North 1

2500 Standish Place, Room 150

Rockville, MD 20855-2773 August 6, 1997

RE: Estradiol Transdermal System, 0.1 mg/day

Dear Mr. Spormn,

Pursuant to section 505(j) of the Federal Food, Drug and Cosmetic Act and 51 CFR § 314.92 and
314.94 we submit the enclosed abbreviated new drug application for:

Proprietary name: None
Established name: Estradiol Transdermal System, 0.1 mg/day

This application consists of a total of 22 volumes:

RECEIVED
Archival Copy - 9 volumes.

Aln ‘2
Review Copy - 11 volumes. 07 1.7
Technical Section For Chemistry - 3 volumes. GENERIC DRu
Technical Section For Pharmacokinetics - 8 volumes. NERIC DRoGS
Analytical Methods - 2 extra copies, 1 volume each.

NOTE: The technical sections for Pharmacokinetics of the review copy and the archival copy
each contain 2 set of data diskettes for the bioequivalence studies.

This application provides for the manufacture of patches (31 cm*/42 cm?) containing estradiol
with a release rate of 0.1 mg per day. The product will be manufactured by Bertek, Inc., 110
Lake Street, St. Albans, VT 05478. Bertek is 2 wholly owned subsidiary of Mylan Laboratories

Inc.

As required by 21 CFR§3 14.94(d)(5) we certify that a true cOpY of the technical sections of this
application, as submitted to the Office of Generic Drugs, has been forwarded to the FDA’s
Boston District Office.

For more detailed information regarding the organization of this ANDA, please refer to the
Introduction, Reader’s Guide and Master Table of Contents following this letter.

1\andas\estradioyjacket. 1vintro.1

pERizy WD N0 LAKE STREET 57 ALBANS V105478 B02-527-77%0 FAY 805-527-048¢, TELEX 11 710-991-8482
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Manager of Regulatory Affairs
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APPROVAL SUMMARY
REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

\

RS

ANDA Number: 75-182 Date of Submission: June 2, 1999
Applicant's Name: Bertek Inc.

Established Name: Estradiol Transdermal System

. 0.1 mg/day -
APPROVAL SUMMARY (List the package size, strength(s), and date of
submission for approval) :Do you have 12 Final Printed Labels and

Labeling? Yes . £

patch Labels: Satisfactory as of June 2, 1999 submission?faaﬂéxffyo
e, V.Y

pouch Labeling: (1 patch per pouch) satisfactory as of April 30,

1999 submission. '

carton Labeling: (4's) satisfactory as of April 30, 1999
submission.

Professional Package Insert Labeling: satisfactory as of June 2,
1999 submission.

Patient Package Insert Labeling: Satisfactory as of June 2, 1995
submission.

Revisions needed post-approval:
BASIS OF APPROVAL:
Was this approval based upon a petition? No

What is the RLD on the 356 (h) form:Climara® (Estradiol
_ Transdermal System)
NDA Number: 20-375/5-013
NDA Drug Name: Climara® (Estradiol Transdermal System)
NDA Firm: Berlex Pharmaceuticals

Date of Approval of NDA Insert and supplement #: May 20, 1999.
Has this been verified by the MIS system for the NDA? Yes
Was this approval based upon an 0OGD labeling guidance? No

Basis of Approval for the Container Labels: Side-by-side
comparison labels submitted in jacket.

Basis of Approval for the Carton Labeling: Side-by-side
comparison labeling submitted in jacket. ‘



REVIEW OF PROFESSIONAL LABELING CHECK

Bstablished Name Tes | ¥ | EA

pifferent nams than on Aooeptance to file lettex? x

1a this produat a USP item? If so, USP supplemsnt in which verification was assured. X

use 13

x.m.mmzmtmmtuaummw Estradicl Film, extended- x

relsase Transdersal.

umvn,mmw:—mwumm 4

Error Prevention Analysis

Has the firm propossd a proprietary name? If yes, complate this subsection. x

Do you find the name abjectionable? List reasons in PTR, if so. Consider: Misleading? x

Sounds or looks like another name? USAN stem pressnt? Prefix or Suffix pressnt?

mm_mzmummmmmlnmc_umv If a0, wvhat b 4

were the recommsndations? If the name was unacceptable, has the firm been notified?

Packaging

I.Mnanmﬂ!xmluﬂ,mmww“m“mM If yus, b 4

desaribe in FTR.

hthinm-t:u“ﬁh.ddthﬂu:wddm! If yes, the Toison X

Prevention Aot may require a CRC.

mmmpmmmmﬂmwummm? b 4

ﬂﬂpmtpmdmmim,wudm&m'-pnuntntmugimby 4

direat IV injection?

Copflict betwesn the DOSAGE AND ACMONISTRATION and INMDICATIONS sections and the x

packaging configuxatien?

zam-whwummunummtmww&-mmm X

Is the ocolor of tba containar ti.o.thmluotthmn!awuuuqhuuﬂue)u x

cap incorreat?

Individusl cartons required? Issuss for F: Innovator individually aartoned? Light b 4

miunmtmnnﬁtmm memmmmm

product?

Are thare any other safety concerns? b 4
kiAo R L

ng > "-l‘i.‘fﬂ‘;{ i

Iammdmwwunhtumuwm? (Mame should be the X

most prominent information om the label) .

Mas applicant failed to olearly differemtiats sultiple product strangths? X

Is the porate logo larg than 1/3 ccatainar label? (Icrqulaﬂn.--mnnl x

Juidalinas)




Labeling (continued)

Yaa

Does XID make special aifferentiation for this label? (i.s., pediatrio streagth va
adult; Oral Solution va Coposntrate, Warning gtataments that might be in red for tha
HDA)

1s the Manufactured w)mu:mm statsment inoorzect o falsaly i i
l1sbals and labeling? 1z "Jointly stanufactared by...", statement nDeeded?

mxmumumma”zmiummumm

Eas the firm failed to adequately auppert acmpatibility or stability elaims which zppear
in the insart labaling? Pote: Chamist anmmmaummmmy

supported.

s=o:inq: manhwmwmmumudwmt (page §) in the FIR

Is the scoring acafiguation different than the wnD?

mmcmtuluummmummmmf

Inactive Ingredients: (FTh: List page # in application whare inactives are
1istad)

mmmtmmumn u»,mthmo.!th.ltat-nthm
confirmed?

Do any of the ipagtives differ in coposatration for this routs of administration?

Any adversa effects antioipated from inactives (i.a., bensyl alochol in neonates)?

Failure to list the ooloring agents if the composition statemant lists «.9., opacods,
Opaspray?

rFailure to )ist gelatin, ooloring agents, antimiorobials for ocapaules in DESCRIFTIONT

failure to list dyes in imprinting inks” {Colering agenta ©.0-, iron oxides nsed nat be
listed)

USP Issuss: (IFTR: List USE/MDA/AFDA digpensing/st dations)

Sraatig
ke 5

mmeuwMuMuMﬂil{ﬂMM?ﬂu,m
the recommendations supported and is the differsncs asosptable?

muarmwmumvnq,mm—-tm

Is tbe product light sensitive? If so, is MDA and/or AMDA is a light resistant
container?

Failure of DEICRIPTION to mast ULy Desoription and solubility infermatioa? If so, USE
inforsation should be used. Nowsver, only insoludse solvents appearing in innovatox
labaling.

Bicequivalence Issues: {Compaze hiceqivalency values: insert to study. List
Caax, Tmax, T 1/2 and date study acosptable)

Insert labeling references & food affect or a an-o!!oﬁt'r If sc, was a food atudy dons?

Nas CLINICAL PHARMACOLOJY bean modified? If so, briefly datail where/why.

Patent/Exclusivity Issues?: Ffk: Check ths Orange Book editica or cumulative
supplement for werification of the latest patent or Exalusivity. Tdat sxpiration dats
for all patents, exalusivities, eto. or if nons, pleass stats.




NOTES/QUESTIONS TO THE CHEMIST:

FOR THE RECORD:

1,

Mt o Pttt &
flaeporeais

Review based on the labeling of the listed
drug (Climara®; NDA#20-375/5-013; Approved May 20,
1999} .

Patent/ Exclusivities:

There one patent that exists for this product. 5223261
- Expires June 29, 2010. This patent is for the
adhesive material of the patch. The generic has filed
a paragraph IV certification.

There two exclusivities that pertains to this drug
product.

D-26 ~ One weekly appllcatlon This expired on
December 22, 1997.

I-254 - Expires March 5, 2002 - Prevention of
Postmenopausal osteoporosis (Loss of Bone Mass). The
applicant has not included this information in its
insert.

Storage/Dispensing Conditions:
NDA: -Do not store above 86°F (30°F). Do not store

unpouched. Arply immediately upon removal from the
protective pouch.

"~ ANDA: Stcre at 15° - 30°C (59° - 86°F). Do not

store unpouched. Apply immediately upon removal from
the protective pouch. Requested firm revise to read
“Store at controlled room temperature...”

USP: Not a monograph in the USP nor purposed the PF.
Product Line:

The innovator markets their product in 0.05 mg/day
(12.5 sq cm) patch and a 0.1 mg/day (25 sq cm) patch.
The patches are contained in pouches then placed in
cartons of 4 and 6. The innovator also has a physician
sample size of 1.

The applicant proposes to market their product in a
0.1 mg/day (31 sgq cm) patch. The patch is contained in
a pouch then placed in a cartons of 4s.

LT“’&’?“’i"“"“/f o ¢ovenl ky ew,w.wda himever, Hhi wfteagdo wal n
ol i the RClsed Pucise cuard a5 4o T gleiliiy oo

@Pmdwcw 40 Yhat 1T Shedd hanan i Yoo Pationt ﬂuwv/mﬂy 1 fligy racy



5. Inactive Ingredients:

The listing of inactive ingredients in the DESCRIPTION
section of the package insert appears to be consistent
with the listing of inactive ingredients found in the
statement of components and composition appearing on
pages 3972 and 3973, Vol. 1.8.

6. All manufacturing will be performed by Burtek. Burtek
is a wholly owned subsidiary of Mylan Pharmaceuticals.
A1l outside firms are utilized for testing. See pages
4156 and 4126, Vol. 1.8.

7. Container/Closure:

The patch is heat sealed between 2 layers of pouching
material. Laminate of white paper on one side and dull
silver on the other. See page 4343 and 4340, Vol. 1.8.

8. There are several differences which exist between the
RLD and this generic product.

a. The NDA is a 3 layer system that consists of a
film backing, Drug/Adhesive Layer/Protective
Layer. The ANDA has a 4 layer system that
consists of foam backing with adhesive layer,
polyester film, acrylate adhesive matrix and a
protective liner.

b. The NDA patch size is 25 sq cm and the ANDAs patch
size is 31 sgq cm.

c. The CLINICAL PHARMACOLOGY, Pharmacokinetics
subsection was revised to reflect the delivery
rate rather than the surface area. See FTR in
file folder regarding this entire section.

Date of Rsview:. June 7, 1999
Date of Submission: June 2, 1999

Reviewer: [jﬂ}m Date: é/ 7/ ??
Team L“d;@ Y

cc: //

bncu LQ— C‘ﬁkﬂ?@bs (ﬂ/‘?/?(
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Application Number 75-182
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CRIG AMENDMENT

AM

@ MYLAN TECHNOLOGIES INC.

Office of Generic Drugs, CDER, FDA

Douglas L. Sporn, Director

Document Control Room

Metro Park North II

7500 Standish Place, Room 150 September 3, 1999
Rockville, MD 20855-2773

" TELEPHONE AMENDMENT
(CMC INFORMATION ENCLOSED)

Re: ESTRADIOL TRANSDERMAL SYSTEM, 0.1 mg/day ANDA 75-182
ESTRADIOL TRANSDERMAL SYSTEM, 0.05 mg/day ANDA 75-233
Response to Agency Telephone Request for Information on September 2, 1999

Dear Mr. Sporn:

Reference is made to the pending Abbreviated New Drug Applications identified above and to
the Agency’s comments received via telephone on September 2, 1999. A copy of MYLAN
TECHNOLOGIES, INC.’s telephone log is provided in Attachment A for the reviewer’s
convenience.

MYLAN TECHNOLOGIES, INC. wishes to amend this application with the following:

MYLAN TECHNOLGIES, INC. hereby commits to revising its Estradiol, USP raw material
specifications based upon our interpretation of the “Other Impurities” General Notice in USP 24
(page 7) as follows:

PREVIOUS SPECIFICATIONS (EFFECTIVE DATE JULY 26, 1999)

Related Compounds d
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MYLAN TECHNOLOGIES INC. + 110 LAKE STREET « §T. ALBANS, VT 05478 « 802-527-7792 + FAX 802-527-0486 - TELEX 11 710-991-8483



PROPOSED SPECIFICATIONS

A. Chromatographic Purity

B- Other Implll"iﬁes Prarnosad ne Aivantad ivn OTRL NANRA

C. Total Impurities

As required by 21 CFR 314.96(b) we certify that a true copy of the technical sections of this
amendment, as submitted to the Office of Generic Drugs, has been forwarded to the FDA’s
Boston District Office. '

This amendment is submitted in duplicate. Should you require additional information or have
any questions regarding this amendment, please contact the undersigned at (802) 527-7792 or via
facsimile at (802) 527-0486.

Sincerely,

Elizabeth Ash, M.S., RAC
Regulatory Manager, CMC
MYLAN TECHNOLOGIES, INC.

110 Lake Street
St. Albans, VT 05478



CALL DATE:

TIME:

FROM:

TO:

PRODUCT:

DESCRIPTION:

ACTION:

ORIGINATOR:

FDA TELEPHONE REPORT
September 2, 1999
5:30 pm

Alan Rudman, Deputy Director Division I Chemistry Review, OGD, FDA
Robert Trimmer, Chemistry Review, OGD, FDA

Elizabeth Ash, Regulatory Manager, CMC

Estradiol Transdermal System, 0.1 mg/hr ANDA 75-182
Estradiol Transdermal System, 0.05 mg/hr ANDA 75-233

Dr. Rudman and Dr. Trimmer telephoned to request clarification on issues
surrounding MTI’s Estradiol, USP raw material specifications. Per our
amendment dated, September 29, 1998, MTI committed to testing for “Other
Impurities” for Estradiol, USP raw material. Upon review of our July 29, 1999
amended raw material specifications, Dr. Rudman said that the Agency saw no
evidence of the requested testing in our revised specifications and asked if there
had been an oversight to explain this fact. He stated that a letter of commitment
to do the requested testing would be sufficient and could be sent via facsimile to
him directly as well as submitted in hard copy.

At 6:00 pm, Michael Sturm, Director of Quality, and I called Dr. Rudmarn back
to request futher clarification of his concerns. MTI had reviewed its
specifications and believed the specifications to be in compliance with :
Supplement 1 to the USP, currently in effect. Dr. Rudman said that the Agency
did not consider the specifications to be in compliance with the current USP and
requested rcvisions based upon the USP 24 General Notice entitled, “QOther
Impurities,” as found on page 7 of the referenced USP. Mr. Sturm and I assured
Dr. Rudman that MTI would revise its specifications accordingly.

The Estradiol, USP raw material specifications were reworded using the
appropriate compendial terminology in order to incorporate the Agency’s
request. A letter of commitment is to be sent to Dr. Rugman’s attention today,
September 3, 1999 as well as via a hard copy telephone amendment.

Criobedst  oare. 9/3/99
Elizabetd Ash, M.S., RAC o
Regulatory Manager, CMC

cc; M. Costigan, L. DeBone, .[. Fauteux, M. Friedly, S. Govil, J. O’bonne]l, F. Sisto, M. Sturm,

F. Tackett

WBRTK_APPSI\USERI \USERS\BASH\WPDO(ES\ANDAS\ESTR.ADIO\phoan-2—99.doc



@ MYLAN TECHNOLOGIES INC.,

Office of Generic Drugs, CDER, FDA NEW CORRESP
Douglas L. Sporn, Director _ N
Document Control Room -

Metro Park North II

7500 Standish Place, Room 150

Rockville, MD 20855-2773 July 29, 1999

CORRESPONDENCE

‘Re: IESTRADIOL TRANSDERMAL SYSTEM, 0.1 mg/day ANDA 75-182 «~
ESTRADIOL TRANSDERMAL SYSTEM, 0.05 mg/day ANDA 75-233

Dear Mr. Sporn:

Reference is made to the pending Abbreviated New Drug Application identified above.
MYLAN TECHNOLOGIES, INC. wishes to amend this application with the following:

e A copy of correspondence regarding the referenced applications from Dr. John O’'Donnell of
Mylan Pharmaceuticals, Inc. to Mr. Douglas Spomn, Director, Office of Generic Drugs,
CDER, FDA

As required by 21 CFR 314.96(b) we certify that a true copy of the technical sections of this
amendment, as submitted to the Office of Generic Drugs, has been forwarded to the FDA’s
Boston District Office.

This amendment is submitted in duplicate. Should you require additional information or have
any questions regarding this amendment, please contact the undersigned at (802) 527-7792 or via
facsimile at (802) 527-0486.

Sincerely,
&%W@\_
Elizabeth Ash, M.S., RAC
Regulatory Associate

MYLAN TECHNOLOGIES, INC,

110 Lake Street
St. Albans, VT 05478

MYLAN TECHNOLOGIES INC. - 110 LAKE STREET » 5T. ALBANS, VT 05478 - 802-527-7792 » FAX B02-527-0486 « TELEX 11 710-991-8482
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Office of Generic Drugs, CDER, FDA "

Douglas L. Sporn, Director

Document Control Rdom

Metro Park North Il

7500 Standish Plac