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MEMORANDUM

Clinical Pharmacology and Biopharmaceutics (CPB)
Resubmission of Climara Pro™

NDA 21-258

Proposed Tradename: Climara Pro™ (Estradiol and Levonorgestrel Matrix
Transdermal System

Sponsor: Berlex Laboratories, Inc.

340 Changebridge Road
P.O. Box 1000
Montville, NJ 07045-1000

Proposed Indication: Treatment of moderate to severe vasomotor syinptoms
associated with the menopause.

Prdposed Claim: /

Dosage/Form/Route: 0.045 mg estradiol/0.15 mg levonorgestrel administered
daily via a transdermal 22 ¢m? system in a continuous
combined regimen. The transdermal system is intended to
be applied once weekly for all four weeks of a 28-day cycle.

Date of Class 1 Resubmission: September 19, 2003

Original CPB NDA Review: June 1, 2001 P - 4

Original CPB Reviewer: Ron Kavanagh, Pharm.D., Ph.D, fr . ,r- AL

- Reviewer of Resubmission: Ameeta Parekh, Ph.D. Léﬂ‘“*/“" ‘/)

Date of Review: November 20, 2003 T / 2’0/ . 13

The original review for NDA 21-258 was completed by the Office of Clinical Pharmacology and
Biopharmaceutics. The labeling was not finalized at this stage since a non-approval action was taken due to
deficiencies in clinical data as determined by DSI. The current submission addresses the clinical efficacy
data that were previously deemed deficient as well as the labeling of Climara Pro™.

Recommendation:

The label has been updated to include all recommendations provided by the Office of Clinical
Pharmacology and Biopharmaceutics. The NDA is acceptable from OCPB perspective.
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NDA 21-258

Climara Pro™ transdermal system

(estradiol/levonorgestrel) 0.045/0.015, 0.045/0.030, and 0.045/0.040 mg/day
Berlex laboratories, Inc.

Biopharmaceutics Review

No Biopharmaceutics review was required for this review cycle 2.



Addendum to the Review, NDA 21258, Climara Pro

From: Ameeta Parekh, Ph.D.

Subject: NDA 21-258

This addendum addresses the outstanding issues from the Clincial Pharmacology and Biopharmaceutics
Review, namely, adhesion, release specification and comments conveyed to the sponsor. The comments
from the reviewer (Dr. Ron Kavanaugh) on p. 36 of the review were conveyed by the Project Manager
(Diane Moore) on June 15, 2001.

Adhesion of the Climara Pro

Adhesion of the Climara Pro transdermal systems was reviewed; the following information should be
included in the e idbel:

In-vitro release data

* In-vitro release data was submitted by the sponsor and was reviewed by the Chemist (Dr. Amit Mitra) who

discussed this with the Clinical Pharmacology and Biopharmaceutics Team Leader (Ameeta Parekh). The
release specifications (attached) are acceptable.
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NDA 21-258 OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratories, Inc.

New Drug Application
Clinical Pharmacology and Biopharmaceutics Review — Addendum |

NDAs: 21-258
Type of Submissions: - NDA 4/S
Generic Name: Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System

Strengths: ' 0.045 / 0.015 mg/day nominal delivery 22 cm? (457 15 pyg/day)
0.045 / 0.030 mg/day nominat delivery 22 cm? (45 / 30 ug/day)
0.045/ 0.040 mg/day nominal delivery 30 cm? (45 / 40 ug/day)

Brand Némes: ClimaraPro™

Sponsor: NJ Berlex Laboratories, inc.
Montville, NJ ~

Submission Date(s): June 29, 2000

January 03, 2001
January 12, 2001
February 7, 2001

Related IND(s) 51,188
Reviewer: Ronald Evan Kavanagh, B.S. Pharm., Pharm.D., Ph.D.

This addendum is to clarify a statement on the first page of the ClimaraPro™ review.

On the first page the product strengths are listed as nominally delivering 45 mg/day of estradiol. However,
later on the same page the following is written:

What are the products and the proposed indications?
...Each formulation is intended to deliver — ___ of estradiol and 15, 30 or 40 ug/day of
levonorgestrel. ...

The sponsor’s original intent was to create a formulation that delivered —_—

/ : . Consequently, the
labeled delivery rate was changed to reflect this.

N21258_Addendum_1.doc . Page 1 0of 1
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NDA 21-258 OCPB Review

Estradiol Levonorgestrel Adhesive Matrix Transdermatl Delivery System Berlex Laboratories, inc.
New Drug Application
Clinical Pharmacologz and Biopharmaceutics Review
NDAs: - 21-258

Type of Submissions: NDA 4/S

Generic Name: Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System
Formulation(s); Estradiof / Levonorgestrel
Strength(s); Adhesive Matrix Transdermal Delivery System

- Route(s) : 0.045/0.015 mg/day nominal delivery 22 cm? (457 15 pg/day)

0.045/0.030 mg/day nominal delivery 22 cm?® (45 / 30 ug/day)
0.045/0.040 mg/day nominal delivery 30 cm? (45/40 ng/day)

Brand Names: - ClimaraPro™

Sponsor: . Berlex Laboratories, Inc.
Montville, NJ

Submission Date(s):’ June 29, 2000

January 03, 2001
January 12, 2001
February 7, 2001

Related IND(s) 51,188
Reviewer: Ronald Evan Kavanagh, B.S. Pharm., Pharm.D., Ph.D.

* Note to the FREEDOM OF INFORMATION OFFICE:

The chémistry section and APPENDIX 1 of the review contains proprietary information and must be
redacted. '

Please note that the product is produced by 3M Pharmaceuticals under contract to Berlex Laboratories,
Inc.. Consequently, the chemistry section must be redacted prior to release of this review to Berlex

Laboratories, inc..

I. REVIEW ISSUES / QUESTIONS

What are the products and the proposed indications?

This is an adhesive matrix transdermal system containing two hormonal components, estradiof and a
progestational agent, levonorgestrel, that is intended for use in post-menopausal women.

There are 3 proposed formulations with an intended application period of 1 week per system. Each
formulation is intended to deliver - 1ig/day of estradiol and 15, 30 or 40 ng/day of levonorgestrel. The
estradiol component is intended to alleviate symptoms associated with menopause and the
levonorgestrel is intended to decrease the risk of endometrial hyperplasia due to the estrogen

component.

The proposed indications are as follows:

C:\dmautop\temp\NZ‘l258‘doc Page 1 of 76
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NDA 21-258 ) . OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Beriex Laboratories, inc.

In women with an intact uterus, CLIMARAPRO ™ (estradiol/levonorgestrel transdermal delivery system) is
indicated for the following: ‘

¢ Treatment of moderate-tp-severe vasomotor symptoms associated with menopause

Is the clinical trial formulation the same as the to-be-rharketed formulation?

Yes, all batches used in pivotal clinical pharmacology, bioavailability and clinical efficacy studies had the
same qualitative/quantitative composition and were manufactured at the same facility as the proposed to-
be-marketed product.

Are the proposed drug product release methods and specifications acceptable?

Currently, insufficient data has been submitted to assess the adequacy of the specifications and
additional data has been requested.

What are the bioavailability and pharmacokinetic characteristics?

Four pharmacokinetic/bioavailability studies were performed. Two single dose studies that examined all 3
to-be-marketed formulations in comparison to a single dose of fevonorgestrel 90 pg orally in combination

"~ with Climara®, or it’s claimed European equivalent. Plus, two 4-week multiple dose studies that examined

all 3 to-be-marketed formulations.

With a single dose, mean estradiol exposure appears to increase with levonorgestrel exposure. There's
also less fluctuation and slightly lower exposures than observed with the estradiol only products ("'90%).

Upon multiple dosing the exposure to estradiol decreases over time with an accumulation ratio of
approximately 0.7 after 4 weeks. This decrease in exposure may be due to enhanced elimination
secondary to levonorgestrel. In spite of this, the average reported ‘Cmin’ values at the end of 4 weeks of
treatment are all approximately > 27.5 pg/ml, which should be sufficient to provide a pharmacologic effect.

It was noticed that the reported ‘Cmin’ values are not the true Cmin values in at least one of the muitiple

dose studies. Instead they are the concentration at the end of the 4™ patch wear period. Ini contrast, in a
few cases the true Cmin values occurred in the middle of the dosing interval. Consequently, the true
average Crnin min will be slightly lower. Although the true mean values should still be close enough o the
reported values such that any conclusions should be the same. For labeling purposes the sponsor will
need to provide the correct values. :

A similar effect of levonorgestrel is also seen on estrone.as is seen with estradiol, i.e. an inverse
relationship between levonorgestrel dose and estrone exposure with single dosing and decreased

estrone exposure over time. After 4 weeks of treatment, estrone to estradiol AUC ratios are approximately
1.0. The average estrone ‘Cmin’ after 4 weeks with the lowest levonorgestrel dose is almost double the
concentration observed with the highest dose. However, this is due to a single outlier who may not have
been postmenopausal, and when this subjects values are excluded Cmins are similar across doses.

A similar effect of levonorgestrel is also seen on estrone sulfate with single dosing. Estrone sulfate to
estradiol AUC ratios range from 16 — 21 with single dosing. No data on estrone sulfate was provided for
the lowest levonorgestrel dose upon multiple dosing. Consequently, there’s insufficient data to discern

any patterns upon multiple dosing.
For single doses of levonorgestrel the AUCs of the 3 formulations are roughly in a ratio of 1:2:3 in the
order of the intended deliveries. For the lowest strength of levonorgestrel the AUC is approximately the

C:\dmautop\temp\N21258.doc Page 2 of 76
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NDA 21-258 ' : OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratories, inc.

same as observed with 3 x 30 pug Microlut™ (levonorgestrel) tablets. Tmax increases as the _
levonorgestrel dose decreases (69, 77.5, 101 hours), consequently the Cmax ratio of the higher strengths
relative to lower strengths are quite high and the Cav and ‘Cmin’ ratios are much lower. This is seen in
the different degrees of fluctuation observed with the 3 formulations, (23.2%, 39.4% and 53.0% from the
lowest to highest strengths). '

Upon muitiple dosing there’s oo much variability in levonorgestref metrics to clearly discern any patterns,
however, Tmax is at 2-3 days, and by inspection the increase in exposure appears to be less than dose
proportional. Although the sponsor’s statistical analysis does demonstrate proportionality. Removing the
data from the outlier would improve the proportionality, but not by much.

Is the estradiol component of the lowest strength patch ‘t')ioequivalent to the middle strength?

The lowest strength patch (E2/LVG 45/15) was not studied in a clinical efficacy trial. However, its’ ability
to prevent endometrial hyperplasia was examined in a prevention study. Consequently, the product needs
to be comparable to one of the other strength formulations, that has been demonstrated to be efficacious,
in order for clinical efficacy against menopausal and post-menopausal symptoms to be assumed.

Upon multiple dosing at 4 weeks, the lowest sirength patch (E2/LVG 45/15) is bioequivalent to the middle
strength system (E2/LVG 45/30), with the estradiof exposure to the lowest strength somewhat higher than
with the middie strength system. However, the active metabolite estrone is not bicequivalent, with the
estrone exposure with the lower dose approximately double that with the middle dose.

in spite of this, since the estradiol and estrone exposures are higher and not lower they should provide

‘the same or better control of symptoms and should be comparable clinically so fong as the incidence of

side effects and the prevention of endometrial hyperplasia are acceptable to the medical reviewers.

When the data from the outlier is excluded, (the woman who may not have been post-menopausal) the
average pharmacokinetic metrics for estradiol and estrone for the middie and lowest doses become
almost identical, and i's apparent even without recalculations that estradiol bioequivalence wouid be

“easily met.

is the product performance consistent across time?

There is insufficient data to determine product performance over time. However, there are no penetration
enhancers in the product. The formulations used in the clinical efficacy trials ranged in age from 9 to 43
months old. Products in the pharmacokinetic studies were 22 months old with the exception of an 8
month old product in the bioequivalence study that showed lower bioavailability than the same formulation
at 22 months in another study. In conclusion, there is no indication that there is a product performance

problem over time.

Are the nominal transdermal delivery rates (TDR) accurate?

The nominal delivery rate for estradiol for Climarapro™ is based upon a comparison of AUCs with
Climara® and Cerulla™, a product that the sponsor claims is approved in Europe and is the same as
Climara®. The nominal transdermal delivery rates for levonorgestrel is based upon a comparison of
AUCs with a 90 pug oral dose of levonorgestrel. The sponsor was originally informed that use of average
steady-state concentrations and clearance was acceptable to estimate the transdermal delivery rate,
however, subsequent to this the sponsor was requested to base TDR on system depletion data.

It's likely that those who prescribe Climara® would also be likely prescribe Climarapro™. Since the
nominal delivery rates of various estradiol transdermal systems vary considerably from their actual
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NDA 2.1-258 OCPB Review
Estradiol Levonorgestre! Adhesive Matrix Transdermal Delivery System : Berlex Laboratories, Inc.

delivery rates, referencing Climarapro’s TDR to the TDR of Climara based on AUC mean ratios appears
acceptable; provided the sponsor can substantiate the equivalence of Cerulla™ to Climara®.

The referencing of levonorgestrel delivery rate to the exposure of levonorgestrel after an oral doée is
based upon several explicit and implicit assumptions; including, systemic oral and transdermal
bioavailabilities of 1.0, dose proportionality, and lack of a drug interaction with estradiol.

Data has not been provided by the sponsor to support these assumptions, however, since there are
currently no transdermal levonorgestre! products, referencing a nominal transdermal delivery rateto
systemic oral exposure appears acceptable. Provided the sponsor can provide acceptable support for the
explicit and implicit assumptions.

Is there and in vitro — in vivo correlation?
The possibility of in vitro — in vivo correlations was not examined.
Were the patch handling, application and wear instructions consistent across studies?

Yes.
How well do the patches adhere?

In the 4 pivotal pharmacokinetic studies approximately 8% — 17.4% of patches demonstrated some lifting
and 0.56% of patches were replaced. These studies were not adhesion studies and there is insufficient
detailed data to determine the various degrees of adhesion and the duration of time patches were
detached. There is presumably a separate adhesion study. However, the study report was unavailable to
the reviewer. When the data is available an addendum to the review will be written.

What is the skin tolerability of the patches?

33% — 100% of subjects experienced application site reactions in the two single dose PK studies that

- were observed by health care professionals and application site reactions were recorded by 18% - 50% of
subjects in diaries in the multiple dose PK studies. The incidence was always lowest with the lowest
strength and size patch (E2/LVG 45/15 22 cm?) and increased with dose or size. Two subjects in one of
the single dose studies had severe and prolonged application site reactions. A separate tolerability study

~ was submitted to section 8 of the NDA and should provide more complete data.

Il. RECOMMENDATION

The Office of Clinical Pharmacology and Biopharmaceutics/Division of Pharmaceutical Evaluation
(OCPB/DPE-2) has reviewed NDA #21-258 submitted June 29, 2000, with supplementary submissions
January 03, 2001 and January 12, 2001.

OCPB finds this application acceptable and recommends that the application be accepted pfovided that
currently outstanding issues are adequately resoived. :

Certain information has been requested either from the sponsor, or from internal FDA sources, but was
not received in sufficient time to finalize the review. When these data are provided they will be reviewed
and addenda to the review will be written. The requested information may be found in section 1X,
Iinformation Requested — Addenda to Review to be written, on page 36.

Comments and labeling comments should be communicated to the sponsor as appropriate (see section
X, Comments to the Sponsor, onpage 36, and section Xi, Labeling Comments, on page 36).
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NDA 21-258 OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratosies, Inc.
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NDA 21-258

Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System

B. List of Abbreviations

ANCOVA.......... Analysis of Covariance
ANOVA ............ Analysis of Variance
AUCr................ AUC Under the Curve for the
dosage interval
AUCOH............. Area Under the Concentration

time curve from time 0 to time t

AUCO-{last ....... Area Under the Concentration
time curve from time 0 to last
time drug is measurable

‘AUCt1-t2.......... Area Under the Concentration
time curve from time 1 to time 2
AUC(S)............. Area(s) Under the
_ Concentration time curve(s)
" BA......... rerreeens Bioavailability
BE...ieee. Bioequivalence
1231 | I Body Mass Index
Cav.eeeeeee Average Concentration
CBG...cceeeeeee. Cortisol Binding Globulin
Cloee Confidence Interval
CMPeee, Square Centimeters
Cmax.............. Maximum Concentration
Cmin............ Minimum Concentration
Conc ..o Concentration
CPS v eoceveeeeieamaenns counts per second
CTF e, Clinical Trial Formulation
DMF................. Drug Master File
E1 i, Estrone
E1804...... Estrone Sulfate
E2 i Estradiol
Fraction of Dose Bioavailable
Floeiiie, Fluctuation Index
FSH.....covereee Follicle Stimulating Hormone
GCMS............. Gas Chromatography / Mass
‘ Spectrometry
VIVC ............. In vitro - in vivo correlation
LC/MSIMS ....... Liquid Chromatography / Mass
Spectrometry / Mass
Spectrometry
LLOQ............... Lower Limit of Quantitation
LNG ... Levonorgestrel
LS e Least Squares
LVG....covvveeee Levonorgestrel

mdorMD........ Muitiple Dose

N/Aornfa......... Not Available or Not Applicable

ND...coreee Not Determined

NLT ..ot .. Not less than

NMT................. Not more than

NF e National Formulary

nror NR........... Not Reported

NS e Nonsmoker

OCPB............ ... Office of Clinical Pharmacology

and Biopharmaceatics
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OTC..cocvvennen. Over the Counter
(nonprescription) drug

Ph.EUR. ........ European Pharmacopeia
PD .. Pharmacodynamics
PK. e Pharmacokinetics
10 JUUOUUUUU per os (by mouth)
s [DR quinque (every)
QC..oories Quality Control or Quality
Control Sample
QQ......ccceveneee...Qualitative/Quantitative

' Composition
Rand................. Randomized
RCF...covees Relative Centrifugal Force
RIA s Radioimmunoassay

RP HPLC.......... Reverse Phase High
Performance Liquid

Chromatography
pm...................Revolutions per minute
R, Reference or Accumulation

Ratio
RT.iieiee, Room Temperature
RXiiiiiiriens Prescription Medication
SA. i, Surface Area
sd or SD ...........Standard Deviation or Single

Dose
SHBG................Serum Hormone Binding

Globulin
SPE .o Solid Phase Extraction
STD.coocvveereene Standard
Subj....ocooei Subject
| 077 R OOTOUIOUe Half-fife
J [ Test
TBM...cooeveee. To-Be-Marketed
L1 015 ST Transdermal Delivery Rate
TDS ...t Transdermal Delivery System
TMax ....ceeeeeen. Time to Maximum

Concentration
U151 = United States Pharmacopoeia
UV e Ultraviolet
WIW e % weight in weight (gm per 100

grams)
°C..ccerercrnnn....Degrees Centigrade
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NDA 21-258 ' . OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratories, Inc.

V. CHEMISTRY

A. Drug Master File

The transdermal system discussed is manufactured by 3M Pharmaceuticals under contract to Berlex
Laboratories, Inc.. Chemistry information may be found in the following drug master file (DMF).

DMF - —_
Type il
Date of Submissior_\

Estradiol/Levonorgestre! | ransdermal Delivery System
Manufactured in Northridge, CA

B. Manufacturing, Packagihg, Testing & Release Site

The foliowing site will perform all manufacturing, as well as primary, secondary and tertiary backaging, in
addition to product testing and release. :

3M Pharmaceuticals

19901 Nordhoff
Northridge, CA

C. Schematic Diagram of Transdermal Delivéry System

«— Backing Film
«4— Drug-in-Adhesive Layer

. \ Protective Release Liner
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NDA 21-258 ’ OCPB Review
Estradiol Levonorgestre! Adhesive Matrix Transdermal Delivery System ‘ Berlex Laboratories, Inc.

F. Batch Size

The batch size may be either —_

Forthe — oatch size, _—

Theoretical and oractical yields, assuming  — are shownin Table 7 fora — oaftch, as per
Table 7 Theoretical and Practical Yields for a 3atch

SH P 604 DM - 45/40 30 -
SH P 604 EM 45/30 22
SH P 604 FM 45115 | 22 !

G. Formulation Batches Used in Clinical Studies
1. Summary Information

A summary of the information on the formulations and batches used in linical studies can be found in
APPENDIX 1.

2. Age of Systems

It's nioteworthy that all except 1 batch of systems used in the pivotal pharmacokinetic, clinical
pharmacology and clinical efficacy / safety studies were 22 — 25 months old.

3. Packaging

Al primary packaging for the systems used in the pivotal pharmacokinetic, clinicat pharmacology, and
clinical efficacy and safety studies was ~ ~—

There was @ — from manufacture until primary packaging.

C:\dmautop\temp\N21258.dac Page 13 of 76
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NDA 21-258 . OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdenmal Delivery System Berlex Laboratories, Inc.

H. Proposed Drug Release Methods and Specifications
1. Proposed Drug Release Methods

The proposed drug release methods are shown in Table 8. There are two different methods proposed.
One for the 22 cm” patches (method 3557) and one for the 30 cm?® patch (method 3558).

Table 8 Pro;aosed Drug Release Methods for Estradiol and Levonorgestrel from 22 cm? and 30
cm” Transdermal Systems

Method Number : 3557 3558

22 cm® 30 cm®
full patch full patch

Patch Sizes Tested

Dissolution
Apparatus

Me&iug

Volume

Temperature .‘

Sampling Times

Sample Volume

Sample Preparation

Analytic Method

a Discussed with and will be clarified by chemistry reviewer

In contrast to analytic method 3305, the analytic method listed for content testing of estradiol and

levoncrgestrel is described as — ) it's claimed that equivalent results
are obtained for content testingusing” =~ — ~
C:\dmautop\temp\N21258.doc Page 14 of 76
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NDA 21-258 OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratories, Inc.

2. Proposed Drug Release Specifications
a) Proposed Drug Release Specifications — Estradiol
Proposed drug release specifications for estradiol for both methods (all patch sizes) are shown in Table 9.

Table 8 Proposéd Estradiol Drug Release Specifications for Methods 3557 and 3558

.C:\dmauiop\lemp\N21258.doc Page 15 of 76
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NDA 21-258 . OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratories, Inc. .

VI. BIOANALYTIC METHODS
A. Methods Used and Assay Validation

Estradiol, estrone, levonorgestrel, and SHBG were analyzed in each of the pivotal pharmacokinetic
studies. Estrone sulfate was analyzed in all pivotal pharmacokinetic studies except for study 304180, the

pivotal bioequivalence study for the E2 / LVG 45 / 15 ug per day formulation.

For each analyte, each study used the same methods and laboratories. A summary of these methods is
shown in Table 11. Validation reports for the bioanalytic methods for drugs and metabolites were
provided and were found to be acceptable. For estrone sulfate long term stability was not examined. A
summary of the validation report assessments can be found in APPENDIX 2.

Table 11 Summary of Bioanalytic Methods Used

Analyte Estradiol Estrone Estrone sulfate Levonorgestrel SHBG
Method GC/MS GC/MS LC/MS/MS RIA Immunoassay
'Biological
Matrix Serum Serum Serum Serum Serum
Limit of 5 pg/mL sopgm. | 50 pgimL 8 pg/mL
Quantification pg/m pg/m Pg Pg

Where

Performed
Assay
Validation CA429 CA429 27.1 Project OCE RR B&78 Not provided
Report # »

. kit used. Kits and
Comments Estradiol gnd Estrone analyzed controls were
simuitaneously from various
batches.

B. Sample Handling and Storage

Sample handling and storage as per the protocol for each of the pharmacokinetic studies was consistent
with the assay validation (see Table 12). ‘

Table 12 Sample Handling Procedures

Estradiol Estrone § Biood allowed to Biood allowed to Blood allowed to Blood allowed to
Estrone Sulfate stand approximately stand approximately stand for 20-30 stand for 20-30
Levonorgestrel 30 minutes to allow 30 minutes to allow minutes. Serum minutes. Serum
SHBG clotting. clotting. separated by separated by
Serum separated by Serum separated by centrifugation under centrifugation under
centrifugation at 4000 ] centrifugation at 4000 { refrigerated refrigerated
RPM (~ 2000 RCF)x § RPM (~ 2000 RCF)x [ conditions. Serum conditions. Serum
10 minutes at room 10 minutes at room stored at —20 °C stored at-20 °C
temperature temperature
Serum stored at -18 Serum stored at 18
to 25 °C to-25°C
C:\dmautop\temp\N21258.doc Page 17 of 76
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NDA 21-258 '~ OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratories, Inc.

VIi. PHARMACOKINETICS

n.b. Almost all values for pharmacokinetic metrics and statistics in this review are as presented
by the sponsor without any recalculations, except as noted for the multiple dose PK metrics for
report 6199,

A. Single Dose Pharmacokinetics

Single dose pharmacokinetics although not critical to the long-term clinical effects of this formulation.
However, they do provide some insight into the formulation’s behavior and are thus briefly described.

Two single dose crossover pharmacokinetic studies were performed, report numbers AW78 and A00084.

In the first study, AW78, the two formulations with the greater doses of levonorgestrel, [SH P 604 DM and
SH P 604 EM; (E2/LVG 45/40 and 45/30)}, were compared to an estradiol only formulation marketed in
Europe, Cerulla™. The Cerulla™ was given in combination with a single oral dose of ievonorgestrel 3 x
30 pg. The sponsor claimed that Cerulfla™ is identical to the US FDA approved Climara™ 12.5 cm?
system (E2 - 50 ug/day), except that it is made at a European facility. However, no data was provnded to
support this claim. The levonorgestrel was Microlut® which according to the European Drug Index 4" ed.
is marketed in a number of European countries. It is not approved in the US.

In the second study, A00084, formulation SH P 604 FM (E2/LVG 45/15) was compared to a single dose
of Climara™ 12. 5cm? (E2 - 50 pg/day) in combination with a single oral dose of levonorgestrel 3 x 30 pug
(Microlut®). '

Only uncorrected data was reported for these studies and summary statistics as provided by the sponsor
are included in APPENDIX 3, protocol design synopses are included APPENDIX 7, and subject :
demographic data is included in APPENDIX 8.

1. Estradiol

Bioavailability for estradiol appears to follow a rank order, with the formulation containing the highest
amount of levonorgestrel exhibiting the highest estradiol bioavailability and the formulation containing the
lowest amount of levonorgestrel exhibiting the lowest estradiol bioavailability. This pattern is seen with
Cmax, AUC, Cav, and Cmin. However, there are no clear differences between the formulations because
the variability observed is so high.

If there is a true difference, it's not possible to tell if it would be due to a drug interaction with
levonorgestrel or if it would be due to formulation differences. For example the simultaneous variations in
drug content and surface area could result in higher peaks and hrgher fluctuation with the highest
levonorgestre! dosage formulation.

In study A00084 estradiol exposure and fluctuation is lower with both the combination product and with
Climara™ compared to exposures in study AW78.

In general, Cmaxs are lower and Cmins are higher with the combination product than with the estradiol
only formulations and this is reflected in the lower degree of fluctuation (Mean Fluctuation index (Fl)
70.5% - 94.0% vs. 106% - 126%). .

2. Estrone

Similar patterns are seen with estrone. Estrone exposures are rank ordered with a lesser estrone
exposure and lower degree of fluctuation seen with the lower levonorgestrel dosage combination
formulations. Exposures and degree of fluctuation are also lower with the combination formulations than
with Climara®. AUC ratios of estrone to estradiol range from ~88% to 108%. °
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NDA 21-258 OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratories, Inc.

3. Estrone Sulfate

Similar patterns are also seen with estrone sulfate. Estrone sulfate exposures are rank ordered with a
lesser exposure and lower degree of fluctuation seen with the lower levonorgestrel dosage combination
formulations. Exposures and degree of fluctuation are also lower with the combination formulations than
with Climara®. AUC ratios of estrone sulfate to estradiol range from approximately 16 to 21.

4. Levonorgestrel

For levonorgestrel the AUCs of the 3 formulations are roughly in a ratio of 1:2:3 in the order of the
intended deliveries. For the fowest strength, the AUC i is approximately the same as observed with 3 x 30
ng l\/hcrolutT~l (levonorgestretl) tablets.

Median Tmax increases as the levonorgestrel dose decreases (69, 77.5, and 101 hours for the 45/40,
45/30, and 45/15 ug/day formulations respectively). Consequently the Cmaxs of the higher strengths
relative to lower strengths are quite high, and the Cav and Cmin ratios are much lower. This is reflected in
the different degrees of fluctuation observed with the 3 formulations, (23 2%, 39.4% and 53.0% from the
lowest to highest strengths).

B. Multiple Dose Pharmacokinetics

There were two multiple dose pharmacokinetic studies (Reports B819 and 6199) that reported both
uncorrected and baseline corrected values. Estradiol, estrone and levonorgestrel concentrations were
determined for both studies and metrics were calculated, but estrone sulfate was only measured in the
first study (B819).

Study 99003 (report no. B819) examined the pharmacokmetlcs of the two highest strength levonorgestrel
formutations, [SH P 604 DM and SH P 604 EM; (E2/LVG 45/40 and 45/30)], during the first and 4" weeks
of application. Study 304180 (report no. 6199) was a bioequivalence study that examined the Cmin of the
two lowest dose formulations at the end of each of the first 3 application periods and the complete
pharmacokinetic profiles during the fourth application period.

The conclusions drawn from the uncorrected and baseline corrected data are identical. Consequently, the
sponsor's uncorrected summary data is follows, and for completeness the sponsor’s baseline corrected
summary data is presented in APPENDIX 4.

1. Estradiol

- Estradiol concentrations decrease from the first to the fourth week of treatment with accumulation ratios
of between approximately 0.65 and 0.88. In spite of this, the reported average Cmin values at the end of
week 4 for each of the 3 formulations remain at or above 27.5 pg/ml. However, the sponsor appears to
have used C672, the time of the removal of patch 4, rather than the true Cmin (at least for study 6199).
Although almost ali of the true Cmins occur at C672 thus the calculated Cmins and accumulation ratios are
likely very close the true values, with the true values likely to be slightly lower for Cmin and slightly greater
for the fluctuation index. In spite of this the estradiol concentrations should be sufficiently high with all the
formulations to provide a pharmacologic effect (see Table 14). However, for labeling purposes the
sponsor will need to provide the correct values.

In contrast with the rank order in Cmax with formulation seen in the single dose study, and the evidence
of a rank order with the first dose of multiple dose study B819 {see APPENDIX 4 and Table 14). This rank

ordering is lost by the forth dose.

it's notable that the baseline value (immediately prior o the first dose) is nearly as high as the Cmins
reported. [Baseline value is average of values from only those subjects with measurable estradiol
concentrations, (n=10)] Upon investigation, it was found that a single individual had a measured baseline
value of — pg/ml for treatment 1 (E2/LVG 45/15) and a baseline value of == pg/ml prior to treatment 2
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-(E2/LVG 45/30). All other subjects had baseline values of 12.3 pg/ml or less for both treatments. Cmin
concentrations were also high after about half of the doses with both treatments for this subject. By dose
4 the Cmax and Cmin were much higher than for other subjects for treatment 1 (E2/LVG 45/15), aithough
they were comparable to values from other subjects for treatment 2 (E2/LVG 45/30).

Excluding data from this subject, (1043), the estradiol exposures and pharmacokinetic metrics for
treatment 1 (E2/LVG 45/15) are much more consistent with the values from treatment 2 (E2/LVG 45/30).
Yet the concentrations are still consistent concentrations with which a pharmacologic effect would be
expected, with only 3 subjects have a Cmin <20 pg/mi. Summary metrics excluding subject 1043 are also
shown in Table 14. .

2. Estrone

A similar pattern of decreasing exposures over time is seen with estrone, although the estrone exposures
are higher with the lower levonorgestrel doses. Especially the lowest dose where the Cmin is almost
double (72.5 vs. 38 pg/ml) (see Table 15). '

Higher estrone exposures are again seen with subject 1043 in report 6199 for treatment 1 (E2/LVG
45/15) as compared to treatment 2 1 (E2/LVG 45/30). Subject 1043 had a single concentration above the
upper limit of quantitation and an AUC >10 fold the average of all the other subjects. Excluding ‘subject
1043 the mean values for Cmax, Cmin (i.e. C672) and AUC are almost identical between the two
treatments (E2/LVG 45/15 and 45/30) (see Table 15).

3. Estrone Sulfate

There appears to be a similar pattern with estrone sulfate with study B819, although as estrone sulfate
concentrations were not determined in study 6199 it's impossible to deduce any patterns in estrone
sulfate with levonorgestrel dose (see Table 16).

4. Levonorgestrel

For levonorgestrel there's too much variability to clearly discern any patterns. By inspection the increase
in exposure appears to be less than dose proportional (see Table 17),although the sponsor’s statistical
analysis demonstrates proportionality (see APPENDIX 5).

In report 6199 subject 1043 has the highest exposure to levonorgestrel for both treatment 1 (E2/LVG
45/15) and treatment 2 1 (E2/LVG 45/30), with the pharmacokinetic metrics for levonorgestrel for subject
1643 much higher than the subject(s) with the next highest metrics. If data from subject 1043 was
exciuded levonorgestrel may appear to be more dose proportional (See Table 13).

Table 13 Levonorgestrel Metrics for Subject 1043 and the Next Highest Metrics in Report 6199

Cmax , Ce72 - AUC
Subject (pg/mi) (pg/mi) (pg/ml x hr 1)
Treatment 1 | Treatment2 | Treatment1 | Treatment2 | Treatment1 | Treatment2

L A A

1031 !

5. Serum Hormone Binding Globulin (SHBG)

SHBG is much higher for subject 1043 in report 6199 than for all other subjects and may explain the
unusual pharmacokinetics of estradlol estrone and levonorgestrel in this subject.
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NDA 21-258 OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermat Delivery System Berlex Laboratories, inc.

C. Estradiol Bioequivalence of SH P 604 FM (45/15) to SH P 604 EM (45/30)

The lowest strength combination system SH P 604 FM, with intended E2 and LVG delivery rates of 45
and 15 pg/day respectively was not studied in a prospective efficacy trial. The incidence of endometrial-

~ hyperplasia with this formulation however was examined in an endometrial protection study.
Consequently, the bioequivalence of the estradio! component of this formulation must be demonstrated
compared to a combination formulation that has been studied in a clinical efficacy study. This comparator
formulation is SH P 604 EM with intended E2 / LVG delivery rates of 45 and 30 ug/day respectively.

As seen in Table 18 for uncorrected data and APPENDIX 6 for corrected data using the sponsor's data,
these two formulations are bioequivalent with respect to estradiol. However, they are not bioequivalent
with respect to estrone, and although not examined, they are also unlikely to meet bioequivalence criteria
for estrone sulfate.

In spite of the lack of bioequivalence with estrone, the two formulations should be considered comparable
with respect fo the estradiol component. The bioequivalence criteria for metabolites, even if active, are
unclear. In addition the estradio! and estrone exposure is greater with the test formulation than with the
reference formulation. Consequently, control of symptoms should be adequate with the test formulation
(E2/LVG 45/15). Finally, if the data from subject 1043 who is clearly unusual pharmacokinetically and -
physiologically is excluded, the differences in estrone metrics disappear and estradiol is likely to meet the
bioequivalence criteria much more easily. ' .
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NDA 21-258 ) OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratories, Inc.

D. Product Performance Over Time
There’s insufficient information to confirm that the products perform similarly over time. _

The pivotal clinical efficacy studies used systems that ranged in age from 9 to 43 months. The pivotal
pharmacokinetic studies used 22-month old systems that produced estradiol concentrations that would be
expected to provide efficacy. Finally, in study 6199 the SH P 604 EM formulation was 8 months old, yet
resulted in lower exposures than in study B819, where the same formulation was 22 months old. Thereby
indicating that the major difference was due to the inter-subject variation and not product performance
(See APPENDIX 1 and APPENDIX 4).
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NDA 2'1-258 OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratories, Inc.

B. Tolerance

A summary of the application site reactions reported for the four pharmacokinetic studies is shown in
Table 24. The first two studies, AW78 and A0084, were single dose studies with observations made and
recorded by a health care professional; whereas data from the fatter two studies was gleaned from
subject diaries. '

The discrepancy between the single dose and the multiple dose studies may either be due to lack of
reporting by subjects (i.e. better reporting by the health care professionals in the single dose studies) or a
decreased incidence over time. '

Table 24 Incidence of Application Site Reactions in Pivotal PK Studies

Single
Awrs |2
A00084 gg‘gf SHPG604FM | 4.4/139 | 22 8 24 33.3%

’ Multiple
B819 Doso
=

6619 Multiple

Dose SHP604FM | 4.4/1.39 22 4 22 18.2%

a Application site reactions include irritation, redness, itching, etc.
~ n.b. data is from raw data supplied and values may be greater than from summary tables supplied by sponsor

- C. Transdermal Delivery Rate
1. Estradiol

The sponsor's nominal transdermal delivery rate of estradiol for Climarapro™ of 45 pg/day is acceptable.

Calculation of the estradiol transdermal delivery rate (TDR) was based upon comparison with Climara® in
the single dose studies. As the mean AUCs were approximately 90% of the estradiol AUCs with Climara®
and Cerulla™ the assigned TDR given was 90% of the estradiol only products, 45 ug/day, (i.e. 90% of 50

pg/day). -

The method used assumes a known and consistent average value for clearance and that the TDR for the
estradiol only products are correct. Both assumptions cannot be verified. In addition the presence of a
possible drug interaction with levonorgesterel that affects clearance, possibly beginning during the first
dose makes this a troubling method with the present formulations. Consequently, the calculation of
transdermal delivery rates by determining system depletion is recommended. Even though the amount of
depletion is small relative to the total content, the measurements tend to be very accurate and thus this
reviewer believes this is the preferred method. According to information provided by the sponsor, used
and unused transdermal systems were returned in studies B819 and 6199 (see Table 25). Consequently,
the sponsor was asked If these systems are still available so that system depletion may be determined
from these systems. T :
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In response, the sponsor referred to a teleconference with Dr. Angela Dorantes (OCPB) on March 25,
1996 allowing the average clearance method. However, a review for protocol 97067 and letter to the
sponsor dated November 28, 1997 co-signed by Dr. Dorantes recommended use of the system depletion
method. Since the studies examining TDR did not begin until January 1999 the sponsor should have used
the system depletion method.

Since, it's most likely that the Climarapro™ combination product will be compared in praéﬁcé to the
Ciimara® system. Consequently, even if the TDR of the Climara™ is in error, the use of relative nominal
delivery of Climarapro™ to Climara® is still appropriate.

Table 25 Systems Returned from Clinical Study Sites for Pivotal PK Studies

4 paiches to be
NUMBER OF ‘ used and 4 extra 4 pgtchgitoxt:e
PATCHES Not Mentioned Not Mentioned patches per e e bt
SUPPLIED ' ' subject in case of | PAices per subjec
- falloff in case of falloff

Used and unused
patches returned to
3M Pharmaceuticals

Used and Unused
. " . . (page 227 of 1809
Patch Disposition nNot Mentioned Not Mentioned patches returned vol 1 submitted 1/01)]

§6.6.32and §12.1 | ¢5 53 1 (n.b.

different §# from
B819) and §12.1)

2. Levonorgestrel

The nominal levonorgestrel transdermal delivery rates were not rigorously determined and are
approximate. The nominal rates are 40, 30, and 15 pg/day. At this point only an additional study could
unambiguously determine the transdermal delivery rates. However, as the rates are nominal and there’s
quiite a lot of variability in nominal rates, these rates should be accepted. However, prior to accepting
these delivery rates, the sponsor should provide information supporting the appropnateness of
assumptions used in their calculations.

The nominal transdermal delivery rate of levonorgestre! was calculated by comparing the AUC(0-) after a
single transdermal application to the AUC(0-) after a single 80 ug oral dose of levonorgestrel (3 x 30 ug
Microlut™) when given in combination with an estradiol patch. The rate was then determined by
assuming absolute bioavailabilities of 1.0 for both formulations and dividing the calculated cumulative
transdermal delivery rate by 7 days. The mean values were then rounded to within 5 pg/day taking into
account the content of the system (i.e. not necessarily the nearest 5 pg/day), (see.Table 26).In addition to
assuming absolute bioavailabilities of 1.0, additional implicit assumptions with this method include linear -
kinetics and no drug interaction(s) with estradiol during the first week. :

The sponsor has provided no supporting evidence regarding the appropriateness of these assumptions.
In a quick search this reviewer could only find fabeling for combination oral contraceptives that indicated
that it is assumed that the oral bioavailability of levonorgestrel is 1.0. This appears to be based upon the
fact that only a small amount of conjugated levonorgestrel is found in the feces after oral dosing.
However, levonorgestrel is approximately 25% eliminated by sulfation, consequently, there may be some
first pass sulfation upon oral dosing, although the extent is likely to be small.
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IX. INFORMATION REQUESTED - ADDENDA TO REVIEW TO BE WRITTEN

A. Data Requested from FDA Internal Sources

The study report for the adhesion study was not available to the OCPB reviewer, although the report was
submitted to the FDA. When this report is obtained, the data will be reviewed and an addendum will be
written.

B. Data Requested from Sponsor

Drug release profile data was not presented in the section 6 of the application and has been requested.

This data will be reviewed when received and an addendum to the review will be written.
a

X. COMMENTS TO THE SPONSOR

The concentration at the end of the dosage interval is not always the same as the minimum
concentration. When minimum concentration is appropriate to be reported (i.e. as for the formulation in
this NDA) then the true minimum should be reported.

‘The calculation of transdermal delivery rate (TDR) should have been calculated based on system
depletion. For estradiol the accuracy and precision of the assay should be sufficient to obtain accurate
depletions in spite of the fact that the amount depleted represents a small fraction of the total amount in
the patch. A review for protocol 97067 and letter to the sponsor dated November 28, 1997 co-signed by

* Dr. Dorantes recommended use of the system depletion method. This was the agency’s last

communication regarding this issue prior to beginning studies examining TDR in January 1999.

Consequently, the sponsor should have used the system depletion method regardless of any prior

communications.

Xl. LABELING COMMENTS

Proposed deletions are marked by addition a single fine strikeout to text to be deleted.
Proposed additions are marked by addition of a double underline to proposed additions.
OCPB additions and deletions are marked in reg. |
Whenever the draft guidance is referred to, the citation is as follows:

GUIDANCE FOR INDUSTRY

Labeling Guidance for Noncontraceptive Estrogen Drug Products —Prescribing Information for
Healthcare Providers and Patient Labeling

DRAFT GUIDANCE

- U.S. Department of Health and Human Services
Food and Drug Administration

Center for Drug Evaluation and Research (CDER)
September 1899

Labeling

Dockets Management Branch (HFA-305),
Food and Drug Administration,

5630 Fishers Lane, rm. 1061, L
Rockville, MD 20852.
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OCPB Review
Berlex Laboratodes, Inc.

Ronald Evan Kavanagh, B.S. Pharm., Pharm.D., Ph.D.

Division of Pharmaceutical Evaluation i
Office of Clinical Pharmacology and Biopharmaceutics

Date

Ameeta Parekh, Ph.D.

Team Leader
Division of Pharmaceutical Evaluation lf
Office of Clinical Pharmacology and Biopharmaceutics

OCPB Briefing Meeting: Monday  May 7, 2001

11:30 AM - 12:30 PM

Date

Parklawn 13B-17

Attendees: Kavanagh, Parekh, Price, Moore, Mitra, Malinowski, Hunt,

CC: NDA 21-258 (orig., 1 copy)
HFD-580 {Price, Slaughter, Moore, Mitra)
HFD-850 (Lesko)
HFD-870 (Malinowski, Hunt, Parekh, Kavanagh)
Central Document Room (Barbara Murphy)

C:\dmautop\temp\N21258.doc Page 49 of 78
Last printed 05/07/01 2:57 PM



: Wd . -0/50 powd jse
9L {0 | abeg 0P8y .LﬁEmrnoEaEv/”O
.
WQ 709 o 1S ot SLE/oY
<mvomww =M.W%Ww W3 +09 d HS 44 SLZ/vh 68186
28 BuIBo W2 709 o 1S 2C 6L L/ Py
WaLIoN oo umy | 468k 1des 20 £80b26 [V ‘oBputasoN we WHPOOdHS |  sv 74 \ vo
oo | essiwo0z \ [ et lvo eipuyuon we . Wat0adHs | ov/sy | ‘s A SLEISY
r T
oo v 661 1005 v0 Jcomlas | vo "ebpuuuon we . WavoedHs | ov/sy [ oc \ I steisy 6esa/
VEV096
—aum | 2esides so / Y we . WIroodHs | oeisy | z= \ [ SsLzivY
00 1y 8E0LL6 |\ op - , e
—ggunp | 468l idas 20 \ 1 500,Gg | VO "eBPHUNON WE _ L. W4 ¥09 d HS Gl /SY 174 \ _ 8EL /¥y
250186
sz | _gofe | iswesvo J 0p0126 | vO "abpuyuoN we - War0sdHs | orrsy | of / SLE/SY
| __1sgo0iad | el . szeg/
VZ¥008
66 PO 090LL6 -ab —_ . .
s | _Su0 | iswesso S asom | vo atpuuuen oo ~ oy | Eresans | sy |z .\ sLzrvy
SAPIIG AIBJES PUE AOBOYS 1ERIUIID [BION
04066/
_ ma»...m:-. 0qeoelq ovid
86 AN ~60E L-NE
S8186/
e - W3v0edHS | oc/sy | 2z sLzivy OATY
86 ver ] wal ~€OEL-NE
y t158
o5 - wareedhs | otisr | z sezivv|  fonA
88 ver ] WEL -pOEL-NE
SOIONIS AWIGEISIOL PUE UOTSBUDY
D0LBINZ .
11 - o%.«ﬁ 8664 0 ¥2 8L06%2 | v0 ‘abpuuion We - WivosdHs | suist | zz 65 Livy
/L eworsead | waL 6118/
~90Z814Z , 081508 -
2z | o | essworz | BLOSNZ |0 ‘obpuuiion we - WaroadHs | oe/shs | z2 R e
- { svroi-68-ad : | Wet
8cec10 . —_
| % | esdesso _ §50010d | VO ‘ahpuLioN we | W3r0edHS | ocisy | 2z SLTIvY
APTIS 38 QI (eloNd : 1090t 20 | we 6188/
_ CE¥at) — £00663W
8 88UNF | e w06z | 6v201ad | D ‘sBppyION we _ - WaredHS | Ov/sr | OF SLeISh )
- 66 4dv \ [ 19.£2186 ] WaL |
IR
NI - D 6660 ’ ] / .
v ii5d 0o uer _ BE0LL6 |\ /n ‘aBomunso —- . ¥8000V /
) sue | 7 | —ee | wsweszo \ | ivstoiag | YO RN we | ey | EvOodns | suse |z 6EL1vy oA
pNiS gs o . i
N[OOI - ) 6660 ’ :
eoso-v 205d | 22 sunr | el vog go | 080126 /5y eBpuuiion we - WavoodHs | ocier | 2z . osLzivy|.
YRS - 66 uap \ [ /esoorad naL | s
. ' 0v0863N
Apms vg g6 unr _ OVOLLE | - \ e
ongeseduion Qs mony | @ | ~oouen | 4661Wes 70 ) 1 ag000 a5 | v2 ‘@Bpuyuon we | Wavesdns | orisy | e SLEIGY
TPTS SNOUNOSEULIEYd ICTOALS

seipmg Kjojeg pue Aoeouy3 [esiuno pue ‘ABojoseulieyd (ea1ul|D ‘afjeupjodBULIRYd [B}OAId Ul PAS() Saydjeg UOHRINULIO]  /Z SqEL

$31aNLS TVIINITO NI a3sn SIHOLVE ANV SNOILVINWNO4

"Ju| ‘s8UCjeIoqeT] Xoueq
Moy 9400

I XIONIddV

waishg Aseatjaq [elwiopsues| XUEN BAISBYPY [@J1sefI0uUcAS (oipelsT

8g¢-i¢ <Oz



Wd .« :0/50 paud ise7
9L jo Zg ebed 20p°gy. . L\dWehdojnewp\:D
A el
BUObUQG AIUBLING ELOKEIPY| JBYLD 10; SOIPMIS
yojed ezis )in 4 NE .IEE. W3 109 d HS oe/sy | 22T SLeivy ayejduwosul
uodey
— o 20228
49 LE O} N3 yoped we W3 09 d4 HS 0c/ 5y 22 sle/vy
waL
————— —
21208 981 N3 709 o HS Zz SLZIPY | TGAY ot !
1831 Yojed oloyd ;um g'y 8jesg qeq NH #09 d HS [44 h.v ¥60.6
N3 P09 ol NS z SLLIvY
N3 AU NO #09 d HS 7 6EL/22 :.wa,n«
i NH 709 d HS T (] Y ord
[ 9]eds qeq NI #09 d HS 44 22 :
wpmg
1 -—
sqwowy| _ 8 IF | o654 -z e 1019 . WAP09dHS | Siuisy | 22 6ELIT Y
06 49y \ | WL
—— U} epew -
suopeipusoy wawdorenap [suivow s _ 98100 | ggg) 2z sew / _ 12049 ! | wawodns | oersy | = sezivy | o
Arsupupid - € X wel %
f — !
suwowy| _ 900 | g6 ‘oz 1o \ N bois \ | wavedws | ovisy | oe SLEIVY
PN
1 I~ _
pmeee———
o1 poseduca wopepey | wisst | 06 RO B Y 2P0210 0v0-98 / -~ w0 0t/ sb . 2iow | ooy
Joonadoionep Keuons | oa | -8 teg | 966+ dVSE | e we | o _ W3 509 d HS s z L2l
A
!
uopendde Aep Ew.ws -wwﬁu 9861 Bny 01 _ 6841210 19066 — = | NaroadHs | oeisk | e SLZIvY
uonRiNULDY 1 WaI 10N : o589/
WEL 'SA uouenwio) ] . 480,830
wowdojarep Aeupuporg | SHWM - LBAIN | eg, op np / 064270 250-L6 -~ - WarodHs | ocsse | zz SL2ivy
gy | -1610 ~ wes, |
- $21pN)§ DRAUPJODLLUIRY [EIOAIAUON

salpmg Aoeoig eoiulo Buiobug pue ‘ABojoseutieyd [ea1uljd ‘aaunjodBuLIBYd [BJOAID-UON Ul Pas() Saydjeq uonenuuod gz ajqe]

‘auf ‘ssuoleloqe xausg
MBINRY 8400

wasAg Ao elsopsuel| XIeW aalsaypy [eJsabiouons joipeisg

85¢-1¢ VON



Wd «
9/ jo gg abeg J0R°8s. .

. WQ 09 dHS | ov /Sy [ SLEIGY
<$omwﬁm_?.omco W3 P08 d HS | OE 1 GF zZ SIZIvY 58186
) W4 ¥09 d HS Sl /G [£3 8LV Y

] \ 1661 1d9S 19 £80L26 VD 'OPPUYLION we WH 709 d HS 1) 2z vy |
. 8664 130 02 | OETISE | o sBpuuMON we / wawsdHs | ov/sy | of / _ Srelsy
(r€0126 sTelepdn) 1
ejepdn §0/8/Z pue .
VON 18ulio usomieq 6613995 ¥0 1 ssootay | vo epupon We / War00dHS | ovisy | Cf / SLEISY 628/
YOleL | USIOP 1BqQuINY . i vEL096
107 Bunnmoejnuepy I _
N {
\ L6861 1deg 50 \wmwwopﬁw w2 "aBpUgON WE W30S dHS | OE/Sw 44 \ sLTivy
8201 L6 . N
- di 2bpLYypo \
. 1661 1d9s 20 /veootag | YO "2BPUULON We /o WAP0OdHS | SGh/SY 2z “ BELIPY
{azgz186 st eyepdi) ! !
ayepdn | 0/8/Z puB LE2186 .
VN [euiBlio usemieq 46 1deg ¥ 00148 | WO "ebppipioN We WG »08 d HS ov/sy [V \ , SLEISY —
yojew ..Mmoou JELH, 185004Qd \ . vZb096
1o Buunjoeinuepy \
\ 261995 50 Joamta8 1 w3 sBputpioN We \ W3voadHs | oeisy | z@ L SLTIYY
- L
TOPMS AIBJES PUB ASEDRIT (EOIID [EION
01066/
04398l .oV
-BOEL-WE
68186 /
W3 Y09 d HS og/s¥ z SLTIYY OAT
-£OEL-WE
€158
W3 08 d HS 0E/Sv .44 SLTIYY 1OAT
-pOEL-WE
SB|pMS AljHJesa|o) pue uo|saypy
! . $028102Z
_ 8661 190 ¥2 810G%Z | ¥D "ebpuioN WE \ W4 $08 d HS SL/S¥ zz e MYy
] 8v¥0L-06-Cd . \ 6119/
! / 802812 . 0810¢
{ 8661190 L2 810S%Z | v0 'sbpuiiaN WE \ W3 +08 d HS o€/ Gb 44 \ sLUv v
_ Lb0L-66-0d ) : .
—~ 8£€Z10
_ \ _ 2661 1495 60 95001Qd | vO "eBpuyuoN WE \ W3 p08dHS | 0OE/SF [44 \ , seTive
. 10801264 ! 6188/
Apis 38 QW teloald 4
SEETID £00663N
_ \ 8661 190 62 8vE0iad [ vo “sbpuioN WE \ WavoadHS | Ob/ab o J _ SLEISY )
. { 1 Q4E2186 )
e
Injo - 3 6660 : 0
v L5d 8€0LL6 a6 R ¥8000V /
. WS \ _ 2681 W35 20 I yso0rag | YO SBPuUmeN e \ Wi v09 d HS SL/5Y [£4 \ 6EL/IvY LPEC08
prus Gs feond - /
W(0JOKL - D 6660 / j
BIIR199- ¥/ £5d ) [ zesridesgo | o 0808 | vo "eGpuupoN we / wavoedHs | oe/sv | &2 \ [ sezive| oo
#HS /
y 9¥0863IN
ApNis va 0¥0Li6 ) o
eAReIRIWOD S 1BI0AG | 268t Wdes +0 165001 Qg | VO 'BBPHUHON We /. WA Y0SdHS | Ov/sy o¢ /. SLEISY
S2IPNIS ahjoupjodewIRYd {2)0Ald
-
e

saipmyg Ajajeg pue Aoeoiyg |esiuljd pue ‘ABojodewieyd [ea1uljD ‘onsupjodeuLIRYd JE)OAd J0) Sajeq pue sjenajely Buibexoed

"ay] 'ssucleloge Xauag

MYy 2dO0

10/G0 pajuid jse
.hdwepdoewpy:o

6z ajqel

weishg Aealja( [ew apsuelL XUIEN BAISAUPY [aijsebiouons (0pelST

852-4Z VON



NDA 21-258

Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System

APPENDIX 2

Estradiol

OCPB Review
Berlex Laboratories, Inc.

BIOANALYTIC ASSAY VALIDATION

Table 30 Summary of Estradiol Assay Validation Report

1

Laboratory /

Report CA429 n.b. both estradiol and estrone repbrted in same assay
Date Dated June 27, 1995 performed Oct - Dec/93

Analyst Not Mentioned.

Method Description

GC/MS with quuid;liquid extraction and derivitization for both
estradiol and estrone .

Method Protocol MOP CA429
Analyte - Estradiol
internal Standards Dg-estradiol 25 i
D4-esfrone 25 ul
Range 5 - 1000 pg/mi
Volume 1 ml
Structural Model Linear
Error Model 1/conc
Matrix | Plasma — cleaned twice by charcoal extraction i
Sample Storage Method Not mentioned.
Matrix Effects Not determined.
LLOQ 5 pg/ml - variability not determined with QC samples at LLOQ
Bias < -8.09%

Intra assay Precision

"< 9.55% @ 10 pg/ml

Between assay Precision

< 9.13% @ 10 pg/mi

Inter assay (overall) Precision

<9.31% @ 10 pg/ml

Selectivity _
Endogenous Substances

Metabolites — Estriol

OTC Drugs
ACETAMINOPHEN
Aspirin
Caffeine

Drugs — Rx
Norethindrone

Selective — no unexpected interfering endogenous substances
Relatively selective - Highest expected endogenous
concentration 1 ng/mi. Selective up to 10 ng/ml.

Selective at 25 ng/ml
Selective at 25 ng/ml
Selective at 25 ng/mi

Selective

Long Term (-11 °C)
Stability Freeze/Thaw

Stability Blood At least 10 minutes at RT
Stability Plasma

RT 24 hours

Refrigerated Not performed

1 month (additional information suggests stable for 1 year)
3 cycles

Stability Extracted

RT 48 hours

Refrigerated (< 13 °C) 6 days

On Machine Not performed
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Berlex Laboratories, Inc.

Table 31 'Summary of Estradiol Assay Partial Validation Report - Dilution and Levonorgestrel
Interference
Laboratory /
Report CA423 Supplement 01
n.b. both estradiol and estrone reported in same assay
Date February 2, 2000
Analyst —_—

Method Description

GC/MS with liquid-liquid extraction and derivitization for both
estradiol and estrone

Method Protocol MOP CA429
Analyte Estradiol :
Matrix Serum - cross referenced to another partial validation
(JA164), but this report was not provided.
Dilution 2000 pg/ml can be diluted 1:10 acceptably
Bias -5.27%
Infra assay Precision 2.66%
Selectivity '
Drugs - Rx -

Selective at 1000 pg/ml Levonorgestrel

Levonorgestrel

Table 32 Summary of Estradiol Assay Partial Validation — Cross Validation of Plasma

Laboratory

/7
Report JA164 — Determination of unconjugated estradiol and estrone in
human serurn samples by GC/MS, appendix {il, cross validation:
'serum versus plasma edition 02
Date 31 January 2000
Comment Validation report not provided.
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Estrone

QCPB Review
Berlex Laboratories, Inc.

Table 33 Summary of Estrone Assay Validation Report

Laboratory /

Report CA429 n.b. both estradiol and esfrone reported in same assay
Date Dated June 27, 1995 performed Qct - Dec/93

Analyst Not mentioned. :

Method Description

GC/MS with liquid-liquid extraction and derivitization for both
estradiol and estrone

Method Protocol MOP CA429

internal Standards D4-estradiol 25 ul
D,-estrone 25wl

Range 85 — 1000 pg/mi

Volume , 1 mi

Structural Model Linear .

Error Model 1/conc

Matrix Plasma ~ cleaned twice by charcoal extraction

Sample Storage Method Not mentioned.

Matrix Effects Not determined.

LLOQ 5 pg/ml

Bias < -6.03%

Intra assay Precision

<10.21% (at LLOQ)

Between assay Precision

<13.85% (at LLOQ)

Inter assay (overall) Precision

< 11.65% (at LLOQ)

Selectivity
Endogenous Substances

Metabolites — Estriol

Selective — no unexpected interfering endogenous substances

Relatively selective - Highest expected endogenous
concentration 1 ng/m! (may be higher with Rx) adds t pg/mil to
measured estrone (0.1% crossover although may be more).

Drugs - OTC v
Selective at 25 ng/ml
ACETAMINOPHEN Selective at 25 ng/ml
Aspirin Selective at 25 ng/mi .
Caffeine - '
Drugs - Rx 25 ng/ml adds 20 pg/ml
Norethindrone - '
Stability Blood At least 10 minutes at RT
Stability Plasma ' :
RT 24 hours
Refrigerated Not performed

Long Term {(-11 °C)
Stability Freeze/Thaw

1 month (additional information suggesting stability for 1 year)-
3 cycles

Stability Extracted

RT 48 haurs

Refrigerated (< 13 °C) 6 days

On Machine Not performed
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NDA 21-258

Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System

OCPB Review
Berlex Laboratories, Inc.

Table 34 Summary of Estrone Partial Validation ~ Dilution and Levonorgestrel Interference

Laboratory T /
Report 'CA429 Supplement 01
n.b. both esiradiol and estrone reported in same assay
Date February 2, 2000
Analyst —_

Method Description

GC/MS with liquid-fiquid extraction and derivitization for both
estradiol and estrone

Method Protocol MOP CA429

Analyte Estrone -

Matrix Serum - cross-referenced to another partial validation

(JA164), but this report was not provided.

Dilution 2000 pg/mi can be diluted 1:10 acceptably
Bias - 1.09% .
Intra assay Precision 1.27%

- | Selectivity
' Drugs — Rx

Levonorgestrel

Selective at 1000 pg/ml Levonorgestrel

| Laboratory /
Report JA164 — Determination of unconjugated estradiol and estrone in
human serum samples by GC/MS, appendix llI, cross validation:
serum versus plasma edition 02
_Date 31 January 2000
Comment Validation report not provided.
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NDA 21-258

“ OCPB Review

Estradiol Levonorgestrel Adhesive Matrix Transdermmal Delivery System Berlex Laboratories, Inc.

Estrone Sulfate

Table 36 - Summary of Estrone Sulfate Assay Validation Report

Laboratory /
Analyst

Report 27.1 Project OCE
Date Feb 1998
Method Description SPE LC/MS/MS
Method Protocol Not reported

internal Standard

Estrone-2.4, 16, 16 D, 3-Sulfate

Range 50-5000 pg/mi
Volume 0.5 ml
Structural Model Linear LS
Error Model 1/conc®
Matrix Serum
Storage of samples -80 °C

Matrix Effects Not examined

LLOQ

Chromatogram presented for 1 source of serum.
Endogenous estrone sulfate gives of peak of 12
cps, Low calibration standard of 50 pg/m! give a
peak of 403 cps. Bias (5.32%) and precision

{13.9%) are acceptable.
Intra & Inter assay Bias < 5.32%
Intra & Inter assay Precision < 13.9%

Specificity

Claimed that it was cross-checked against 6 human
serum samples. Interfering peaks consistent with
endogenous concentrations. Only one data set
provided -- see LLOQ.

Stability - Plasma
Room Temperature

Stable for 24 hours

Long Term Not performed

Freeze/Thaw Stable through 3 freeze/thaw cycles
Stabhility - Extracted

Extract Stable for 96 hours

On Machine Not reported.
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NDA 21-258

Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System

Levonorgestrel

Table 37 Summary of Levonorgestrel Assay Validation Report

OCPB Review
Berlex Laboratories, Inc.

Laboratory /

Analyst ) :

Report B678

Date 30 Sep 1997

Method Description Radioimmunoassay with liquid - liquid extraction
Matrix Serum

Method Protocol

Included within Validation Report.

Calibration Standards

3.9 - 2000 pg/ml

Analytic Range

8 — 500 pg/ml, sponsor says up to 750 pg/m! but it's
pushing it. However data at 1500 pg/ml is better
than 750. Pg 6 00619. In conclusion data is not
good, but probably acceptable on high end.

Volume

0.1 to 0.5 ml. At 1 ml recovery is reduced from 97-
98% 10 92%

Structural Model Bmax
‘Error Model None
Storage of samples -20°C

Matrix Effects

See parallelism and dilution.

LLOQ

8 pg/ml gives acceptable precisién and bias

Selectivity / Specificity - Endogenous

Tested against 5 lots of blank human serum

Paralielism/dilution

Only acceptable to a 1:2 dilution 1:5 dilution
unacceptable

Intra assay Bias

<10% _ 50-500 pg/ml
<15.2% 750 —1500pg/ml

Intra & Inter assay Precision

<64% 50-75pg/ml
15.3% 1500 pg/ml

Specificity

Some cross reacfivity with levonorgestrel
derivatives. However these drugs are not expected
to be present in the current studies.

No cross reactivity with other endogenous
hormones.

Stability — Plasma

Room Temperature 8 hours
Refrigerated 1 day
Long Term -20 °C for 6 months extended to 2 years
Freeze/Thaw 2 cycles ’
Stability — Extract Not Reported.
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NDA 21-258 ' OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System . Berlex Laboratories, Inc.

PROTOCOL NO.: ME98046 REPORT NO.: AW78

This was a randomized, open-iabel, cross-over, 2 period. 3 treatment, 4 sequence study in healthy postmenopausal
female volunteers 45 — 75 yo. Subjects were caucasian or had light skin color, and a BMI of > 20 and < 29 kg/m

The study design and number of subjects are shown in Table 48

Table 48 Treatment Sequénces and Number of Subjects

Standard Treatment Test Treatment 1 Standard Treatment Test Treatment 2

Test Treatment 1 Standard Treatment Test Treatment 2 Standard Treatment

12 12 12 12

plete 11 11 10 . 10

* noncompleters withdrawn after period 1 due to low ferritin

There was a 2 week inter-period washout phase.

Tabie 49 Treatments

Treatment | Description planned | completed
1 x Climara Patch (50 pg Estradiol /24 h) applied to the lower
Standard | abdomen weekly x 2 weeks 48 45

Treatment | 3 x Microlut coated tablets (levonorgestrel 30 mg ftablet) po on
day of patch application

Test 1 x SH P 604 DM patch
Treatment 1 (4.5mg E2/3.75mg LVG/ 30 cm %) 24 23
applied to the lower abdomen weekly x 2 weeks

1 x SH P 604 EM patch
(44ng2/275mgLVGIYch) 24 22
applied to the lower abdomen weekly x 2 weeks ‘

Test
Treatment 2

Source of drug products:
Asche AG Cerella
Schering AG Microlut

Blood Sampling:

, 96, 108, 120, 144, 168, 174, 180, 192, 216, 240, & 264

Test1and2 -05, 6, 12,24, 36 48, 60, 72,
96. 108, 120, 144, 168, 174, 180, 192, & 216

84
Std -05,0,0.5,1,1.5,2,3,4, 6, 8, 12,24, 36 48, 60, 72, 84,

Tolerability 8, 24, 36 48, 60, 72, 84, 96, 108, 120, 144, 168, 180, 192, & 216
Adhesion 8, 24, 36 48, 60, 72, 84, 96, 108, 120, 144 & 168,

Fasted in AM '

Adhesion if <75% for > 24 hourS subject is withdrawn

Assays

LVG - acceptable

E2 - acceptable

E1 - acceptable

E1 Sulfate — acceptable

SHBG LLOQ -2.2 - 7.3 nMol/L

QC Precision and accuracy acceptable.
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NDA 21-258 OCPB Review

Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratories, Inc.
PROTOCOL NO.: 303341 REI'-';ORT NO.: A00084
Title:

Open-label, randomized, cross-over study to detemine the average daily delivery et estradiol (E2)
and levonorgestrel (LNG) after single transdermal administrations of a patch formulation {(SH P

604 FM) containing E2 and LNG (test) in comparison with a standard treatment (single transdermal
administration of an E2 patch + oral administration of LNG) in 24 healthy postmenopausal women.

‘Subjects:
Healthy post menopausal women 45 - 75 years old, non-smokers, with FSH > 50 1U and E2 < 20 pg/ml.

24 women were planned for the pharmacokinetic evaluation (24 for safety analysis; 21 for the relative
bioavailability of E2; and 21 for the relative bioavailability of LVG)

Treatments:
Test: _single 7 day transdermal .application of a patch formulation containing estradiol and
levonorgestrel
SH P 604 FM [E2/ LVG (4.4 / 1.39 mg) 22 cm?
. Reference - Single 7 day transdermal application of an estradiol patch along with a single oral
administration of 3 levonorgestrel tablets (30 ng each) on day 1 at the time of patch
application

CLIMARA (50 ug E2/24h; 3.8 mg E2)
MICROLUT (30 pug levonorgestrel (LVG)) oral administration of 3 coated tablets on
the day of patch application

. 2.week inter-period wash-out phase
Pharmacokinetics:

Serum levels of estradiol (E2), levonorgestrel (LVG), estrone (E1), estrone sulfate (E1-SO4), and the sex
“hormone binding globulin (SHBG) were monitored. -

Primary target variable: Area under the drug concentration-time curve (AUCs) of E2 and LVG or AUC(O—
tiast)
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NDA 21-258 ) OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System . Berlex Laboratories, Inc.

PROTOCOL NO.: B819 : REPORT NO.: 99003

An Open-Label, Parallel Group Study to Determine the Pharmacokinetic Properties of 17§- Estradlol Estrone,
Estrone Sulfate‘ and Levonorgestrel Following Repeated Weekly Application of EstradloIlLevonorgestrel 30.
cm® or 22 cm® Transdermal Combination Patches for Four Consecutive Weeks in Healthy Postmenopausal
Women.

Study Objsctives:

Primary objective: Determination of the multiple dose pharmacokinetics of E2, El. E1-S and LVG delivered from

30 cm?2 and 22 cm? estradiol/levonorgestrel combination patches after repeated weekly
applications for four consecutive weeks.

Secondary objective: Assessment of the change from baseline in: sex hormone binding globulin (SHBG), cortisol
binding globulin (CBG), and testosterone (T; t®tal and free) and the protein binding of E2 and
LVG. . o

Methodology:

This was an open label, randomized, multiple dose, paralle! group study in forty healthy postmenopausal female
subjects 45 to 85 years of age.

Each group of 20 subjects were assigned to a randomly ordered treatment and received a single application of one
patch applied to the abdomen for seven days during each of four consecutive weeks.

Treatments:
17B-estradiol and levonorgestrel combination transdermal systems

Treatment 1 - SH P 604 DM - 30 cm2 - Estradiol / Levonorgestrel 4.5 mg/3.75 mg

Treatment 2 - SH P 604 EM - 22 cm? - Estradiol / Levonorgestrel 4.4 mg / 2.75 mg
Pharmacokinetic Sampling:
Blood sampies for 17B-estradio1, estrone, estrone sulfate, and levonorgestrel were coliected at:

Pre-application time {baseline for Week 1) and at specified times during the first patch wear period
{0 to 168 hours during Week 1;

Prior to application of the second, third, and fourth patch;

During specified times from 0-288 h post application of the fourth patch.

. Pharmacokinetics:

Pharmacokinetic parameters at weeks 1 and 4 were determined for both formulations, including: AUC(0-168), AUC
{0-tiast), Cmax, tmax, Cmin, Cav, degree of fluctuation (DF), accumulation ratio (R), and t1/2 (if possible).

Pharmacodynamics:

Additionally, the study assessed the change from baseline in the following hormone levels after four weekly
applications of the transdermal systems: sex hormone binding globulin (SHBG), cortisol binding globulin {CBG), and
testosterone (T, total and free). In addition, the protein binding of E2 and LVG was evaluated.

Statistical Analysis:
The assessment of steady state for all analytes was performed through comparisons of Cmin values at pre-dose and

weeks 1, 2, 3 and 4.

A regression analysis of Covariance (ANCOVA) model was used to statistically compare Cmin values at weeks 2, 3,

-and 4 and determine the existence of any week effects.
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NDA 21-258 OCPB Review

Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System _ Beriex Laboratories, Inc.
PROTOCOL NO.: 304180 REPORT NO.: 6199
STUDY TITLE:

An Open-Label, Two Period Crossover Study To Compare The Absorption Of 17 B-Estradiol
During The Fourth Consecutive Weekly Application Of Two Patch Strengths Of An
Estradiol/Levonorgestrel Transdermal Drug Delivery System In Healthy Postmenopausal Women

STUDY OBJECTIVES:
Primary: Compare the rate and extent of estradiol absorption during the fourth week of

consecutive weekly patch application from two formulations (EM and FM) of a
transdermal estradiol/levonorgestrel drug delivery system in postmenopausal women.

Secondary: Evaluate the proportionality of levohorgestrel between the two patch strengths
STUDY DESIGN:

This was an open label, randomized, multiple dose, two-treatment, two-period crossover study in Forty-
four healthy, postmenopausal females from 45 to 70 years old.

Each 4 .week treatment period consisted 4 x 7day transdermal applications.
There was a 3 week washout between periods.

Treatment Regimens:

Treatment 1: Estradiol/Levonorgestrel transdermal combmatlon system (22 cm ) containing 4.4 mg of

178-estradiol and 1.39 mg levonorgestrel (FM patch).
Cne patch was applied to the abdomen for seven days during each of 4 consecutive weeks

Treatment2: Estradiol/Levonorgestrel transdermal combination system (22 cmz) containing 4.4 mg of

17 B-estradiol and 2.75 mg levonorgestrel (EM patch).
One patch was applied to the abdomen for seven days during each of 4 consecutive weeks.

Sampling:

PK Sampling Schedule: [E2, E1, and LVG] NOT E1-Sulfate
Start of Week 1 (predose), start of Week 2 (168 hr), start of Week 3 (336 hr).
- For the seven-day application period of Week 4, samples were obtained at:
predose, 12, 24, 36, 48, 72, 96, 120, 144, and 168 hr post application
-(equivalent to 504, 516, 528, 540, 552, 576, 600, 624, 648, and 672 hours after application of first patch).

Hormonal Sampling Schedule: Serum fevels of sex hormone binding globulin (SHBG) were determined
using serum samples obtained prior to the removal of each of the patches:
predose, 168, 336, 504, and 672 hours post application of the first patch.

PK ANALYSES:

E2, E1, and LVG: (Both baseline corrected and uncorrected as appropriate)
Week 4:Cmax, trnax, and AUC(504-672).
Cmin was calculated weekly.

Baseline corrected values were obtained by subtracting the respective Week 1 pré-dose value from
Weeks.2, 3, and 4 serum concentration data.
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NDA 21-258 ' OCPB Review
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System Berlex Laboratories, Inc.

STATISTICAL METHODOLOGY:

Steady State:'

Steady-state of E2, El, LVG and SHBG were evaluated from their respective baseline corrected and
uncorrected Cmin values by the linear regression slope a p of 0.05 was used to test steady-state was not
achieved. A second regression was also performed to test for steady-state using only three time points -
(336 h, 504 h, and 672 h. A paired t-test was also performed o test for steady-state using only two time
points (504 h and 672 h).

Bioequivalence and other comparisons:

Analysis of variance (ANOVA) was performed and the 90% confidence intervals were generated for E2
(bioeguivalence anaiyte) and E1 (secondary endpoint). Data for AUC(504-672) and Cmax were log
transformed prior to analysis. The analysis was also performed on baseline corrected parameters. Tmax
was examined using Wilcoxon's signed-rank test.

Proportionality for Levonorgestrel:

Cmax and AUC(504-672) were tested for dose proportionality using the power model. The power model
assumed a linear relationship between the In-transformed parameter and In(dose). The In{dose) term, a
continuous variable, was used to estimate the linear relationship with the In(parameter). If the 85%
confidence intervals for the slope of Cmax and AUC(504-672) contained 1, then dose proportionality was

~ concluded. However, if the power mode! was found to be inappropriate, then the results from the dose-
normalized ANOVA model provided the pivotal analyses. in that case, dose-normalized Cmax and
AUC(504-672) would be natural fog (In) transformed and analyzed using an ANOVA model. Dose
proportionality was concluded if the overall treatment effect for In-transformed dose normalized Cmax and
AUC(504-672) from the ANOVA were not significant at the 5% level. Tmax was examined using
Wilcoxon’s signed-rank test.
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OCPB Review
Beriex Laboratories, Inc.

NDA 21-258
Estradiol Levonorgestrel Adhesive Matrix Transdermal Delivery System

APPENDIX 8 PHARMACOKINETIC STUDY SUBJECT DEMOGRAPHICS SUMMARY

Table Pharmacokinetic Study Demographics®

Study - Smoking Age C - BMI
Report n Race Status (years) Height (cm) Welght {kg) (kg/m?)
. 60.5 " 162.6 [5'47) 66.98 25.34
AW78 | 48 | Caucasian NS 50 - 74 151-178 51-82 | 19.9-290
: . §9.8+7.2 163.0+ 4.6 64.3+£6.8 241+19
A00084 | 24 | Caucasian | NS 53-74 | 153-168 52 - 83 20-29
38 Caucasian 56.9 £ 442 67.2319.653
B819 40 1 Black — (7.8) —— (14.4) 25.52
1 Hispanic 46-65 49.4-89.8 :
43 Caucasian 57.5+5.2 163.4+6.4 710+ 106 26.5+ 3.1
6199 44 8 1 Black — {9.1) (3.9) (14.9) (11.8)
47.0-68.0 | 154.9-180.3 | 495-909 | 19.7-31.2
a Mean SD, (CV), range
APPEARS THIS WAY
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Note that on p. 1 of the review states ‘formulation is intended to del
iver — ug/day’. Dr. Kavanagh is attaching an addendum to clarify the

" discrepancy. Also, an addendum on adhesion and dissolution will be pro
vided by Dr. Parekh. ‘



