CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER:
21-700

CLINICAL PHARMACOLOGY AND
BIOPHARMACEUTICS REVIEW(S)




OFFICE OF CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS

REVIEW ‘
NDA: 21-700 Submission Date(s): 10/31/03, 1/29/04, 3/8/04,
» 3/15/04, 3/31/04, 6/24/04
Brand Name Avandaryl® Tablets
Generic Name Rosiglitazone Maleate and Glimepiride Tablets
Reviewer Jaya bharathi Vaidyanathan, Ph.D.
Team Leader Hae-Young Ahn, Ph.D.
OCPB Division DPEIL
ORM Division Division of Metabolic and Endocrine Drug Products
Sponsor Glaxo Smithkline
Relevant NDA(s) 21-071 (Avandia®); 20-496 (Amaryl®)
Relevant IND(s) 66,162
F orrhulation; Strength(s) 4mg/lmg; 4mg/2mg; and 4mg/4mg (rosiglitazone

maleate/glimepiride) combination tablets

Indication Treatment of Type 2 Diabetes Mellitus

1 Table of Contents

1 Table of Contents.......................... ettt e ns ettt et e a e e asaenaan 1
2 EXECULIVE SUIMIMALY .....ccciverieriuiinaeniarineteenntereseeeteseaeeseseasstes e e seeeeeeeeneseeneeroneseneenes 2
2.1 RecommEndation ........ccccoueiririnnrrnranseieeeeasteseeeresess s seee e eeeeseeeeeeereeseenens 2
2.2 Phase IV Commitments..............iuiiuiiiiiii e e 2
2.3 Summary of CPB FINAINES ...c.coviuieiiiieieitetececte et et eeee e ee e e eaenens 2
3 QBR ettt ettt et st ee et eneeee e eas 4
3.1 General ARITDULES. .....c.coueiieerctreietee ettt ettt e e eeeenas 4
3.2 General Clinical PharmacolOZy ...........couvuieuereuiieieeieeeeeeee e eeeeeeeeeeneeeeeereseeaens 6
3.3 Extrinsic Factors........cceu...... OO PSSOV SOUSRUBPUPYRSRRRS 6
3.4 General BiopharmaceULiCS..........vouvierereeeeeieecec et eeee e eeeeeeesenens 10
3.5  Analytical ... ettt n et s s eeanaen 21
4 Labeling Comments. ............oeineiniiieiieieeeeceees eeeeeeeereseeeeeeeeeeee e 21
S APDPEIAIX ot s ettt et e e e e eeeeeteeene 22
5.1 PropoSed Labeling .......coceoeririrrnieiiecicteieeet ettt eeeeene e 22
5.2 Individual StUAY SYNOPSIS . ccueeiiiieiiiteiie et ettt seeeas 39

e



2  Executive Summary

The indication for combination use of two oral anti-diabetic agents, rosiglitazone and a
sulfonylurea was previously approved under NDA 21-071/S-001 (Avandia®,
rosiglitazone maleate, approved April 2000). The intent of this NDA submission is to
support a new formulation, a fixed-dose combination tablet containing rosiglitazone
maleate (thiazolidinedione) and glimepiride (sulfonylurea).

To aid in the approval of this application the sponsor has submitted the following
pharmacokinetic studies: 1) a dose proportionality study (#797620/001); 2) a
bioequivalence study (#797620/002); 3) a food-effect study (#797620/003); and 4) a drug
interaction study (# 49653/340).There was also inclusion of an in vitro dissolution
method with data and a biowaiver request for the two lower strengths 4 mg/1 mg and 4
mg/ 2 mg Avandaryl® tablets. There were no clinical studies done with the to-be
marketed combination product and the pharmacokinetic studies were designed to bridge
the proposed combination tablets to the clinical safety and efficacy database supporting
the use of rosiglitazone in combination with sulfonylureas existing under the approved
NDA 21-071. A clinical study data of rosiglitazone in combination with glimepiride and
studies of rosiglitazone in combination with other sulfonylureas conducted since approval
was also provided.

2.1 Recommendation

The Office of Clinical Pharmacology and Biopharmaceutics, Division of Pharmaceutical
Evaluation II (OCPB/DPE-2) reviewed the NDA 21-700 and finds the results acceptable.
This recommendation and the labeling comments should be sent to the sponsor as
appropriate.

CPB briefing was held on 7/12/04. The attendees were Drs. Hank Malinowski, John
Hunt, Hae-Young Ahn, Joanna Zawadzki, Jayabharathi Vaidyanathan. It was suggested
to the Medical Officer by OCPB to include under the Dosage and Administration section
of the package insert, a statement that Avandaryl® is not intended for as a first line
therapy in patients with Type 2 diabetes.

2.2 Phase IV Commitments

None

2.3 Summary of CPB Findings

Study 797620/001 examined the dose proportionality of the combination tablet
formulation of rosiglitazone and glimepiride (4 mg/1 mg; or 4 mg/ 2 mg; or 4 mg/4 mg)



in healthy subjects. Results of this study showed that glimepiride pharmacokinetics were
dose proportional over the dose range of 1 to 4 mg, following single dose administration
of the 3 combination tablet formulations.

The bioequivalence study examined the relative rate and extent of exposure of the
combination tablet formulation, Avandaryl® (4 mg/ 4 mg) to concomitant dosing of
Avandia® (rosiglitazone 4 mg) and Amaryl® (glimepiride 4 mg) tablets in healthy
subjects under fasting conditions. Results indicated that the bioequivalence was
demonstrated for the rosiglitazone component in terms of AUC and Cpax. The 90%
confidence intervals for the comparisons between the combination tablet and the
concomitant tablets fell within the range of 0.8 -1.25 for the AUC of rosiglitazone and
glimepiride and Crax of rosiglitazone. However, the Cax of glimepiride was found to be
lower following the administration of the combination tablet compared to the value
obtained after concomitant dosing of the commercial tablets.

The food effect study demonstrated that after administration of the combination tablet (4
mg/ 4 mg), the extent of rosiglitazone was not changed in the fed state as compared to the
fasted state, but the rate of absorption was reduced (32% decrease). On the other hand,
glimepiride AUC.;) as well as Cnax increased 19% and 55% respectively following
administration of the combination tablets in the fed state as compared in the fasted state.
Additionally the rate and extent of absorption of rosiglitazone and glimepiride, in the fed
state were equivalent following administration of the combination tablet compared to
concomitant administration of rosiglitazone and glimepiride as the currently approved
commercial formulations.

Results from the drug interaction study, 49653/340 demonstrate that there was a decrease
in both AUC and Cpax of approximately 22% and 24% respectively for glimepiride
following concomitant administration of glimepiride with rosiglitazone. No significant
differences were seen in the pharmacokinetics of rosiglitazone between day 7 (alone) or
day 8 (with glimepiride) indicating that there was no interaction of glimepiride upon
rosiglitazone. Additionally, repeated oral administration of rosiglitazone (8 mg) resulted
in a decrease rosiglitazone AUC as compared to single dose AUC.

Multipoint dissolution data from three batches of the to-be-marketed strengths was
included for evaluation. Results indicate that the method was appropriate for Avandary1®.

Since the individual strength formulations were shown to be proportional, dosage form
equivalence was demonstrated between strengths and also dissolution was comparable
between strengths and therefore a biowaiver for the lower strengths, 4 mg/1 mg and 4
mg/2 mg not studied in vivo should be granted.
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3 QBR

3.1 General Attributes

Q. Are the three respective AVANDARYL® formulations proportional?

~

excipients The rosiglitazone == 1S
identical for each of the three tablet strengths, while the respective glimepiride mixtures

are directly proportional to each other being in the ratio e for the 3 formulations.
= ’ :

The Avandaryl® combination tablets each consist of two —————
e

Table 1: Avandarvl® tablet composition:

[Strength: dmglimg | dmgi2mg | dmgidmg | Funclion Reference o
=w Product Code: AR AB AC Standaid
 Component Quaiitity [mq] tablel]
Rosiglitazonie . = - Ingredients ' '
Resigiitazone Malkat! Aclive GlaxoSiithiine
Laciose Monohydrate HF
Idicrocrystaline Colluloss HF
Sodium Starch Glycdlate HF
Hypromeliose (HPRIC) 2910 Usp
Purified Water? yse
Rosiglitazane Granulfar Concetitrate

| Total Tablot Weight | 2060 206 2060




. Is the dissolution method appropriate for Avandaryl® tablets?
Q pprop y

The solubility of both rosiglitazone and glimepiride is highly pH dependent. Dissolution
profiles generated using 0.01M HCIl with ** SDS; pH « and pH = demonstrated that
pH®=and pH <= were not suitable for both active ingredients in the combination tablet.
The dissolution media of 0.01 M HCI is therefore acceptable. The sponsor had initially
proposed the following dissolution method:
Apparatus: Paddle (type II)
Speed: 75 rpm
Media: 0.01 M Hydrochloric acid with == SDS
Specification limit: Q =w® at ®min for rosiglitazone dissolution

Q= == 3t 45 min for glimepiride dissolution.

However, the concentration of SDS used was high, and the sponsor was requested to
provide additional data using lower concentration of SDS as well as using a lower paddle
speed. The following figures show the dissolution profiles of glimepiride and
rosiglitazone release using 0.1 M HCI with 0.5% SDS and paddle speed == 75 rpm
and === SDS with paddles speed === 75 rpm (Figures 1 and 2).

Figure 1: Dissolution profiles- Glimepiride release 0.01 M HCl with 0.5% e
SDS and paddle speed of . @*= 75 rpm.
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Figure 2: Dissolution profiles- Rosiglitazone release, 0.01 M HCl with 0.5% . =
SDS and paddle speed 01 == ' 75 rpm.

Dissolution profiles - Rosiglitazone

< ——0.5% SDS 75
= rpm

E ——0.5% SD& ==
R rpm

o

2 — 1

Time (min)

The above figures indicate that dissolution of Avandaryl tablets in 0.01 M HCI with 0.5%
SDS shows complete release of rosiglitazone at «=min and shows slightly less than e
release of glimepiride as compared to that using 1.0% . e release at 45 min).
Therefore, the dissolution method conditions of 0.01 M HCI with 0.05% SDS at a paddle
speed of 75 rpm appears to be suitable to provide discriminating ability between batches.

Based on this the sponsor has proposed the specifications for dissolution as follows:"
Specification limit: Q = == at 15 min for rosiglitazone dissolution
Q = == 3t 45 min for glimepiride dissolution.

Comments:

The specification provided for rosiglitazone and glimepiride is acceptable.

3.2 General Clinical Pharmacology

Q. Does this combination drug prolong the QT or QTc interval?

The sponsor has not submitted any study determining the effect of Avandaryl® on cardiac
repolarization. However, both Avandia® (rosiglitazone) and Amaryl® (glimepiride) are
approved drugs in the US and no reports of any adverse effects of these drugs due to their
effect on cardiac repolarization has been reported thus far.

3.3 Extrinsic Factors

Q. Is there any drug-drug interaction between rosiglitazone and glimepiride?



An open-label, non-randomized, two-period, sequential study was conducted in healthy
adult subjects (15 enrolled, 14 completed) in order to estimate the effect of repeat oral
doses of rosiglitazone (8 mg) on the pharmacokinetics of glimepiride (4 mg) and the
effect of a single oral dose of glimepiride (4 mg) on the pharmacokinetics of rosiglitazone
(8 mg). Each subject participated in two study sessions. In session 1 (Regimen A),
glimepiride 4 mg was administered on day 1 after a light breakfast. After a washout of 7
days, rosiglitazone (8mg) was administered in session 2 (Regimen B) once a day for 8
days after a light breakfast, with the addition of glimepiride 4 mg on day 8. Serial blood
samples were collected over 24 h during treatment day (1, 7 or 8) for analysis of
rosiglitazone, glimepiride and M1 (cyclohexyl hydroxyl methyl metabolite of
glimepiride) concentrations. ' '

The pharmacokinetic parameters of rosiglitazone after administration with and without
glimepiride are shown in the following table. Rosiglitazone AUC was very slightly
decreased following concomitant administration of rosiglitazone and glimepiride. The
Cuax, Tmax, ti2 values for rosiglitazone were similar when administered alone or with
glimepiride.

Table 2: Summary of rosiglitazone pharmacokinetic parameters.

Day AUCqp.y - AUCea Coas {NGIMLH trax (WP e (hje
{ng.himtp {ng.himL}!

1{n=14} 2854 2802 417 1.75 392
[2036 (1716-4427)] 1 [2680 (1710-4211] | [427 (291-658)] {1.00-4.00) {2.86-4, 75}

7{n=14} 2387 2360 367 200 344
[2441 {1460-3256)] | [2412 (1456-3218)] |  [415 (262-353)] {0.50-3.33) {2.58-4.49)

8{n="1) 2196 2170 379 200 KET I
[2253 (1417-3022)] | [2225 {1412-2973)) |  [394 (273-706)} {0.50-3.00) (2.725.14) 7

1. AUC and Cmex dala prosented as geometiic mean [anithmetic mean frange}].

2. tmax data prosented as median {range).
3 t% data presented as arithmetic mean {range).
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Figure 3: Mean rosiglitazone concentrations
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The statistical summary of rosiglitazone pharmacokinetic parameters is shown in the
following table. There was a slight decrease in the AUC of rosiglitazone on repeated
administration (Day 7 vs day 1). The 90% confidence interval for AUC and Cpax for
rosiglitazone alone or administered with glimepiride fell within the 80-125% interval.

Table 3: Statistical summary of rosiglitazone pharmacokinetic parameters.

Dose ﬁm@ St Parameler | P.E 1 S0%CL | G
" rosgiiazone repeal | By 7¢BEay 1] | AUGT 0.03 179, 0.86) 6.96
asesigledose gy TRy 1) Crac 035 {087, 109 REF
Biday 7)-8{day 1) lmax 000 £0.50,0.50)
B{day 7)-Bigay 1) m 048 {61, 035) 560
rosigltazone + Biday 8)B{day 7) AUCs 042 {088, 0.16) 6.96
e | By By ) Co 035 {188, 104) 1324
"~ B{0ay8)-Bigay 1) e 3% 1050025
Biay 8)-Bi0ay 1) 5 o O1Z,019 561

T, By 1-AlCq,; 300 By 7-AUCk zq.

On the other hand, glimepiride AUC o) was lower (22%) when glimepiride was given
concomitantly with rosiglitazone as compared to when glimepiride was administered
alone. The Cnux of glimepiride was also lower by 24% following concomitant
administration of glimepiride and rosiglitazone. Similarly for M1 AUC gy and Cpax also
decreased 16% and 11% in presence of rosiglitazone. The summary of glimepiride and
M1 pharmacokinetic parameters are shown in the following tables and figure.



Table 4: Summary of glimepiride and M1 pharmacokinetic parameters.

Aanalyle Day ] AtCeainghinl)! | Cax(ngiuL)t tuw (12 l (e
Glmepire 1{1=14) 1214 A5 300 713
[1323 mis2380 | 12210101412 {2.50-10.03) 3.3311.14
8 {1=14) 945 ' 157 400 493
[ncos 3s3aea6)] 1 [172(83-3309) {1.50-10.004 {2.61-10.36)
M madaboile | 1{(1=14) 581 A 635 5.00 6.22
@5%% 2040} fes6 ;4% ool | (3001003 {408 7.8
g M=14) 4 8 5.00 4,
510(81100n] | 194 (42.3-96.3)] (2.00-800) (2986.5)

1. AUC and Caecdala prosoried as gecimetiic maean [aniimelic mean gangs)]

2. e G313 presenied as medan (Tange).
3. [¥%dals preseriod as arithmetic mean {rarge).

Figure 4: Mean glimepiride and M1 concentrations.
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The 90% confidence interval for AUC ) and Cpax for glimepiride when administered
alone or concomitantly with rosiglitazone is shown in the following table. The 90%
confidence interval for both AUC g« and Cpayx fell outside the interval of 80-125%.
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Table 5: Statistical summary of glimepiride and M1 pharmacokinetic parameters

ﬁ:téz' e Compafison_| Parameter | PE. 90% C.L Cluk
qiTke Bay SFARY 11 | AUCH.q 0.8 0.1, 084) T1.95
B{day 8xAday 1) Cincee .76 {0.68, 0.86) 1156

Blday8)-Afday 1) e 0.00 (150, 2000)
Bidaya)laday 1) I -2.30 343, -1.16) 28.37
[ Mt metaboitle | Biday BRAGYT) | aucp.g 0.34 {0.79,089) 8.50
Blday 8haday 1} Coe (.59 {0.84,0.96) W19

[ GEayOAGY ) | | 002 (150, 0501
B{day8)-Aday 1 B 4.15 {252, 0.9 21.47

34 General Biopharmaceutics

Q. Are the different strengths of the combination tablet formulation of rosiglitazone
and glimepiride (4 mg/1 mg, 4 mg/2 mg, and 4 mg/4 mg) proportional with regard to
the glimepiride component? ’

In order to determine dose-proportionality of the combination formulation, an open-label,
single dose, randomized, three-period, period-balanced crossover study was conducted in
a fed state. Each subject participated in 3 study sessions and dosing in each session was
separated by at least 3 days. Blood samples were collected over a 24-hour period
following dosing in each session for the pharmacokinetic analysis of plasma glimepiride
concentration.

A dose proportionality study with glimepiride was previously conducted by Aventis
Pharmaceuticals. This historical data established dose proportionality over the dose range
1 to 8 mg for AUC, but not for Cpax. This was speculated to be due to low aqueous
solubility of glimepiride and dose administration in the fasted state, which would cause
dissolution problems at higher doses, i.e., 4 and 8 mg. In the current study, drug was
administered in the fed state and the dosing after -a light meal thought to improve the
dissolution characteristics of glimepiride, through bile salt emulsification and gastric pH
changes.

Results indicate that the AUCo.gy and Cpax values were approximately 2-fold greater for
the 2 mg as compared to the 1 mg glimepiride dose and approximately 4-fold greater for
the 4 mg dose. The geometric mean values of glimepiride PK parameters are shown in
Table 6 and the mean glimepiride plasma concentration shown in Figure 3.

10
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Figure 5: Mean glimepiride plasma concentrations (n=20) following single oral dose
administration of three combined tablet formulations of rosiglitazone (4 mg) and
glimepiride (1, 2 or 4 mg)
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Table 6: Geometric mean (range) values for glimepiride PK parameters (N=20)
Glimepiride PK AUCQ-) Cmax tmax
{n = 20} {ng.hrimL) {ngimL) thn) !
A {4 mgfl mg) 259 45,5 4.50
{160-448) {23.7-98.5) {1.50-12.00}
B (4 mg/2 mg) 544 921 450
(338-896) {56.8-162.8) (1.50-8.00
C (4 mg/d mg) 1053 172 5.00
{155-1598] (107-368) {2.00-12.00}
1. lwax proseniod as median {range)
Regimen | Regimen Description
A rosiglitazone 4 mg/glimepiride 1 mg
B rostalitazone 4 ma/elimepiride 2 m
C -rosiglitazone 4 me/elimepiride 4 mg

The following Table shows the point estimates and corresponding 90% confidence
intervals for the assessment of dose proportionality of glimepiride in the 4 mg/1mg, 4
mg/2 mg, 4 mg/4 mg rosiglitazone/glimepiride combination tablets. The 90% confidence

intervals for the comparisons of AUC. and Cpax Were completely contained within the
range of 0.8- 1.25.
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Table 7: Results of statistical analysis for assessment of dose proportionality of
glimepiride (N=20)

Glimepiride (n= 20) Comparison? |  Point 90% Cl CV%
Estimate
DN - AUCgy AC 0.99 {0.94, 1.05) 9.7
DN - Cyax &C 1.05 (0.95, 1.15) 11.8
DN - AUCiy B:.C 1.03 (0.98, 1.09)
DH - Crvax B:C 1.07 {0.97,1.18)

1. ropresents the ratio of adjusled geometric means between regimens.
DN = dosa-nomalized

| Regimen Regimen Description
A resiglitazone 4 maiglimepitide 1 g
8 rosightazene 4 mog/glimepitide 2 mg
C rosighitazons 4 mg/ghmepinde 4 mg

Four consecutive subjects exhibited pharmacokinetic data that showed inconsistency
between observed PK: parameters and assigned dosing sequence. The lowest glimepiride
treatments A (1 mg) and B (2 mg) elicited greater glimerpiride exposure than the highest
glimepiride dose treatment (4 mg). No definitive dosing, subject identification, or sample
labelling error could be identified by the sponsor. The analysis that includes these 4
subjects (N=24) indicated that there was a less than dose proportional increase in
exposures. Removal of these subjects resulted in changes in the point estimates for both
AUC and Cpax comparisons. Since this data appeared to reflect different treatment
sequences than those assigned and were not consistent with the historic glimepiride dose
proportionality data (Aventis study), conclusions made by the sponsor were based on
statistical analysis obtained after exclusion of these 4 subjects.

Analysis of individual glimepiride AUCq. for these four subjects (Figure 6), show that
the subject receiving low dose of glimepiride had higher plasma concentration. For
example Subject 8 got AUCoy) values of 481 (1 mg), 1627 (2 mg) and 879 (4 mg)
ng.h/ml. Based on these individual observed values, the reviewer agrees with the
conclusions made by the sponsor that there is dose proportional increase in both AUC
and Cax after removal of the above four subjects.

unonears This Way

. .
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Figure 6: Individual glimepiride AUC o values for subjects 005, 006, 007 and 008
according to treatment sequences provided by the clinical site.
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Q. Is the combination tablet formulation of rosiglitazone and glimepiride (4 mg/4
mg) bioequivalent to concomitant dosing of rosiglitazone 4 mg and glimepiride 4 mg
(4 mg + 4 mg) commercial tablets in healthy subjects?

Under fasting conditions: .

In order to assess bioequivalence of the combination tablet formulation as compared to
the concomitant administration of the commercial tablets, an open-label, single-dose,
randomized, two-period, period-balanced crossover study was performed. Subjects (30
enrolled, 27 completed) were randomly assigned to one of the two treatment sequences
(AB, BA) under fasting conditions, regimen A being a single tablet formulation of
rosiglitazone 4 mg/glimepiride 4 mg (4 mg/4 mg); and regimen B being the concomitant
dosing of a single rosiglitazone 4 mg tablet and a single glimepiride 4 mg tablet (4 mg +
4 mg). There was a washout period of at least 3 days between treatments. Blood was
collected prior to dose administration and at definite time periods through 24 hours
following dosing.

The results indicate that bioequivalence of the combination tablet formulation relative to
concomitant dosing of rosiglitazone and glimepiride commercial tablets was
demonstrated for the rosiglitazone component in terms of AUC(g.«), AUC(gy and Cmax.
Bioequivalence was not demonstrated for the glimepiride component as the 90%
confidence intervals for the ratio of geometric mean of Cmax for glimepiride in regimen
A:B was not contained within the 80-125% interval. The results are summarized in the
following tables and figures.

13

Fey



Table 8: Summary of the pharmacokinetic parameters for rosiglitazone and glimepiride
by formulation (N= 28)

Rosiglitazone , Glimepiride
Parameter (Units)  Regimen A Regimen B Regimen A Reginen B
AUCi.a (n'hyml) 1250 (833-2060) 1253 (756-2758) | 1052 (643-2117) 1101 (648-2555
AUCps (ng'vml) 1231 (810-2019) 1224 (744-2654) | 944 (511-1898) 1038 {606-2337;

ng/ml 257 {157-352 251(77.3-434 151 {63.2-345) 173 110.5-329
ts () 353(260-457)  354(2.1045.03) 1.63 (4.42-12.4) 5.08 (1.80-11.31)

e () 1.00(0.48-3.02)  0.98(0485.97) 3.02 {1.50-8.00) 2.53 (1.00-8.03)
A = Combinalion Tablet B = Concomitant dosing of resigtazene and glimepirida.
Data presented as geomelic mean {range}, except b which is presenied as arithmetic mean ange) and tna, which is
presented as median (range).

Figure 7: Mean rosiglitazone (left) and glimepiride (right) concentrations following
single oral administration of the combination tablet or concomitant administration of the
rosiglitazone and glimepiride commercial tablets.

B
4

H

sor Adigianme Canommaien (ngamt)
5 g 2
Uran N0 pra Goncen o ngimL)
" N s z
: 5 : B

o
Y

Table 9: Statistical comparisons between formulations for rosiglitazone.

Comparison Parameter Point Estimate 90% Cl
AB AUCp.y1 , 1.00 {0.96, 1.04)
AB AUCpq? 1.00 {0.96, 1.04)
A:B Croax ! 1.02 ©.92, 1.14)
AB tina 2 0.24 {(-0.04, 0.48)
AB ty 3 -1.04 {-0.16, 0.08)

A = Combination Tablet, B = Concomitant dosing of mosiglitazone and glimepitide,
1. Data represait the ratio of the adjusted geometic means between regimens.
2. Dala represent the estimated madian difference belween regimens.

3. Data represont the estimated mean differance belween regimens.

14



Table 10: Statistical comparisons between formulations for glimepiride.

Comparison Parameter Point Estimate 90% Cl
AB AUCg.q? 0.96 {0.91, 1.00)
AR AUCpy! 0.91 {0.87, 0.96)
AB Crrax ! 0.88 (0.76, 1.0}
AB tire 2 0.26 (-0.47, 1.00

- AB e 2.50 {1.58, 3.43)

A = Combination Tablet; B = Concenitant desing of rosiglitazene and glitnepiide.
1. Data represent the ratio of the adjusted geometic means betwoen regimans.
2. Data represant the estimated median differance botween regimens.

3. Data represant the estimated mean diference between regimens.

The reviewer also performed statistical analysis of rosiglitazone and glimepiride
parameters using Winnonlin, and the results were Slmllal‘ to that of the sponsor (shown in

the table below).

Table 11: Statistical comparison of pharmacokinetic parameters between formulations.

Rosiglitazone

Parameter | GeoLLSM | Point Estimate 90% CI
Combination | AUC 1136.33 100.03 | (96.21, 104.0)
tablets Crax 235.55 104.28 | (93.3, 116.55)
Commercial | AUC 1136.01
tablets Cinax 225.88

Glimepiride

Parameter | GeoLSM | Point Estimate 90% ClI
Combination | AUC;; 1035.51 95.58 | (92.3, 107.7)
tablets Crax 149.97 87.64 | (78.82, 121.18)
Commercial | AUC;y 1083.41
tablets Crax 171.11

Under fed conditions:

The food effect study (see below) also assessed simultaneously the relative
bioavailability of the combination tablet and concomitant dosing of rosiglitazone and
glimepiride marketed tablets in the fed state. The three treatments were:

Regimen A: a single tablet combination formulation of rosiglitazone 4 mg/glimepiride 4
mg (4mg/4mg) in a fed state.

Regimen B: concomitant dosing of a s1ngle rosiglitazone 4 mg tablet and a single
glimepiride 4 mg tablet (4 mg + 4 mg) in a fed state.

Regimen C: a single tablet combination formulation of rosiglitazone 4 mg/glimepiride 4
mg (4 mg/4 mg) in a fasted state.

15
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Both AUC(.) and Crax for rosiglitazone were similar following administration of the
combination tablet compared to concomitant administration of rosiglitazone and
glimepiride, both in the fed state (Table 12).

Table 12: Statistical comparisons between formulations for rosiglitazone and glimepiride

Relative Bioavailability
Rosiglitazone

AB AUC(0-) 102.3 98.12 - 106.66
Rosiglitazone

AB Cmax 106.25 98.39-114.73
Glimepiride AB  AUC(0-%) 103.44 98.75-108.35
Glimepiride A:B Cmax 104.39 92.82 - 117.41

A = Combination tablet fed; B = Concomitant dosing rosiglitazone and glimepiride fed;
Data represents the ratio of adjusted geometric least square means between regimens.

Comments:

Under fasting conditions, rosiglitazone component of the combination tablet was
bioequivalent as compared to concomitantly administered commercial tablets. However,
the Cpax of glimepiride component was slightly below the 80-125% range. Under fed
conditions, both the rosiglitazone and glimepiride component from the combination tablet -
were bioequivalent to that of concomitantly administered commercial tablets. Since the
tablet will be administered chronically to patients the slightly lower Cpax of glimepiride
observed is not clinically significant. Additionally, the package insert of the combination
tablet indicates it to be administered with meal.

Q. Does food alter the bioavailability of Avandaryl?

In order to estimate the effect of food on the single dose pharmacokinetics of
rosiglitazone and glimepiride in a rosiglitazone/glimepiride (4 mg/4 mg) combination
tablet, an open-label, single dose, randomized, three-period, period-balanced crossover
study was conducted. Each subject participated in all three study sessions. The study
session was as follows:

Regimen A: a single tablet combination formulation of rosiglitazone 4 mg/glimepiride 4
mg (4mg/4mg) in a fed state.

Regimen B: concomitant dosing of a single rosiglitazone 4 mg tablet and a single
glimepiride 4 mg tablet (4 mg + 4 mg) in a fed state.

Regimen C: a single tablet combination formulation of rosiglitazone 4 mg/glimepiride 4
mg (4 mg/4 mg) in a fasted state.

There was a washout period of at least 5 délys between the study sessions. Blood samples

for pharmacokinetic analysis of plasma rosiglitazone and glimepiride concentrations were
collected at pre-dose and over a 24-hour period following dosing in each session.
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Results indicate that when the combination tablet was administered with a meal,
rosiglitazone AUC ) and AUC(.) were unchanged compared to administration in the
fasted state. The rosiglitazone C,.x was decreased to about 32% in presence of food
(Figure 8 & Table 13).

Figure 8: Mean rosiglitazone concentrations following dosing with the combination
tablet or concomitant administration of the rosiglitazone and glimepiride commercial
tablets fed or fasted
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Table 13: Summary of the pharmacokinetic parameters for rosiglitazone by formulation

(N=34)

Parameter (Units) Regimen A Regimen B Regimen €

AUCg.; (ng*himl) 12451 1222V - 1351
{656-1911) {(741-1948) ’ {788-2134)

AUCpg (ng*himL) 1232 1195 1331
{647-2127) {731-1435) {770-2108)

Curas QALY 218 204 321

{132-565) {130-388} {165-503)

1 () 3361 3.351 3301
{2.284.3D) 2.42-453) {2.34-4.28)

g (1) 0.00 0.00 0.00
' {0.00-1.50) {0.00-0.50) {0.00-0.50)

tonae (1) 200 2.00 045
{0.50-6.00} {0.50-5.00) {0.50-4.50)

1. 1=33

Data presented azgeamuia mean (range}, except t%e which is presentad as arithmetic mean frange), and teg and tmx,
wihich are presented as median Fange). '
Ragimen A = Combination tablat fed; Regimen & = Concomilant administralion of the rosiglitazone and glimeprride
tablets lad; Regimen C = Combination tablot fasted

When the combination tablet was administeréd with a meal, both AUC and Cp.x for
glimepiride component increased relative to administration in the fasted state. The
increase for AUCyy, AUCp.y and Cpa.x were on average 30%, 19% and 55%
respectively. The mean glimepiride concentration time profile after administration of the
different regimen is shown in Figure 9 and the pharmacokinetic parameters summarized
in Table 14. Both AUCpw) and Cupax for glimepiride were similar following
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administration of the combination tablet compared to concomitant administration of

rosiglitazone and glimepiride, both in the fed state (Table 12). The proposed package
insert states that Avandaryl® should be given with a meal.

Figure 9: Mean glimepiride concentrations following dosing with the combination tablet

or concomitant administration of the rosiglitazone and glimepiride commercial tablets fed

L D S

Mean G etwpir B Conoen ra i (ngymily

B

or fasted

a

= N
“
-]

i H
Hoeuinat Tizs ft

Table 14: Summary of the pharmacokinetic parameters for glimepiride by formulation

-3 X

Parameler (Units) Regimen A gmsdg Regimen B gu:&gz- Regimen C (u=34)
AUCg. (ng’himL) 1136 1099 985 3
{575-2451) (637-2314 410-1882)
AUCgq (ng- VML) 1056 1021 813
{646-2374) (468-2223) {375-1658)
Curax (ng/ML) 233 219 150
(119-475) (108-399) (63-281)
te () 3.601 334 6.632
{1.93-6.99) {1.54-6 82 (2 92-10.42
tug () 0.00 0.00 0.00
. {0.00-1.06) {0.60-1.00) (0.000.6?]
twsax (1) 250 2.6 2.00
{1.00-4.53) {0.50-8.00) {1.00-8.13
1. n=29
2. n=27
3 =18

Data prasented as geometic mean (range} axoapt t which is presanted as arithmelic mean {range), and tag and tmas,

which are prasented as madian {fangs).
" Regimen A = Combination tablet fed: Regimen B = Concotmitant administration of the rosiglitazone and gﬁme;mde

lablets led; Regimen C = Combination tablat fasted
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Table 15: Statistical comparisons between formulations for rosiglitazone and glimepiride

Point
Comparison Parameter Estimate(%) 90%ClI
Food Effect
Rosiglitazone
A:C AUC(0-=) 90.79 87.08 - 94.66
Rosiglitazone
A.C Cmax 66.44 61.56-71.22
Glimepiride A:C  AUC(0-«) 118.63 112-125.65
Glimepiride A:C  Cmax 1563.65 136.9-172.12

‘A = Combination tablet fed; B = Concomitant dosing rosiglitazone and glimepiride fed:
C = Combination tablet

fasted .

Data represents the ratio of adjusted geometric least square means between regimens.

Q. Can the biowaiver request be granted for the two lower dose strengths of
Avandaryl tablets?

- In order to grant a biowaiver for lower strengths, formulations should be proportional; in

vivo dose-proportionality should be established between the strengths and similar
dissolution profiles as determined by f, values should be demonstrated. The three
strengths are similar in composition and ‘dose-proportional (see above sections). To
determine if the 4 mg/ 1 mg, 4 mg/ 2 mg, and 4 mg/ 4 mg Avandaryl tablets are similar, a
multipoint dissolution study was conducted using the proposed dissolution method
described above. The dissolution was performed for all the 3 strengths of Avandaryl®
tablets and were from 3 different lots with a batch size w of commercial scale | asm——
tablets). Results of this study and the f, values are presented in the following figures.

Appears This Way
On Original
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Figure 10: Rosiglitazone dissolution profiles for Avandaryl tablet batches in 0.01 M HC1
with 0.5% SDS and paddle speed 75 rpm; 4 mg/ 1mg, 4 mg/ 2 mg and 4 mg/ 4 mg

120 1 : o

100 4

80 4

¢ | X1-3AG41
80 4 — X1-BAG42
—- X1-3AG44

% Dissolved

40 4

L —

o] 10 20 30 40 50
Time {mins)

Over == of the drug products are dissolved within 10 minutes and f; values can not be
calculated. It indicates that dissolution is similar between strengths.

Figure 11: Glimepiride dissolution profiles for Avandaryl tablet batches in 0.01 M HCl
with 0.5% SDS and paddle speed 75 rpm; 4 mg/ 1mg, 4 mg/ 2 mg and 4 mg/ 4 mg

124

100

- X1-3AG41
e X1-3AG42
~m—X1-3AG44

% Dissolved
8
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Time {mins)

Similarity factor for 4 mg 7 2 mg and 4 mg 7 4 mg doses, 2 =
Similarity factor for 4 mg/ | mg and 4 mg / 4 mg doses, 2~

Since the three tablet strengths have a similarity factor greater than ems they are
considered to have similar dissolution profiles and therefore a biowaiver can be granted.

Similarity factor for 4 mz /1 mg and 4 mg /2 mz doses, {2 = '
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3.5 Analytical

Q. Have the analytical methods been sufficiently validated?

Plasma samples from the various studies were analyzed for rosxghtazone glimepiride and

its metabolite by . e ————————

GlaxoSmithKline usmg a vahdated e LC-MS/MS method. The methods for the
determination of r051g11tazone ghmepmde and M1 metabolite in human plasma were
based on ————  containing stable isotopically
labeled internal standards for ‘each . — followed by LC/MS/MS analysis employmg
m

Quality control samples were analyzed with each batch of samples against separately
prepared calibration standards. The calibration range for rosiglitazone was s
=== For glimepiride the calibration range was  esssses— 1 for study # 001 and es=
“wweme.  for the other studies. The calibration range for M1 was  «osmsmem. 1h€
precision and bias of quantification during a three-run validation was less than . s
for rosiglitazone and glimepiride (study 001) respectively. For the other studies with

glimepiride and M1, the precision and bias of quantification was less than s for both
A

4 Labeling Comments

The office of Clinical Phannacology and Biopharmaceutics has reviewed the package
insert labeling for AVANDARYL and finds it acceptable pending the following revision:

Under CLINICAL PHARMACOLOGY section;
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Individual Study Synopses for Clinical Studies
Document Number: PM2043/00015/00 Study Number: BRL-049653/340

Title: A Study to Eslimate the Effect of Repeat Oral Doses of Resiglitazone (8 mg) on
the Pharmacokinetics of Glimepiride (4 mg} and the Effect of a Single Oral Dose of
Glimepiride (4 mg) on the Pharmaockinetics of Rosiglitazone (8 mg) in Healthy
Subjaects.

Investigaton: The COINVESUGAIONS Wert eem——————————

R .
| Stidy center: The study was conduCd AU smee——
R e e The clinical laboratory facility was
Publication(s): None as of August 2003.
-} Study period: 13SEP20G2 - 250CT2002 . Phase of Develapment: |

Objectives: The primary cbjective: was o estimate the effect of repeat oral dosss of rosiglitazons

on the phanmacokinetics of a single oral dose of glimepiride.

Secondary objecives were:

1. Toestimate the effect of repeat oral doses of rosigliazone on the pharmacokinetics of
glimepiride matabolite cydohexyl hydraxy methyl dervative (M1.

2. Toestimatethe effect of a single oral dose of gmnepaiﬁ& on.the phamacokinatics of
rosiglitazons.

3. Toewvaluate the pharmacokinetics of rosiglitazane duting repeat oral dosing.

4. Toassess b tolerability of concomitant oral dosing of glimepiride 4 my and rosiglitazone
& mg commearcial tablets, and when glimepiride 4 mgor rosiglitazone 3 mg are gmﬁn
separately.

Methodology: This was an open-abel, nonsandomized, two-periad, sequential studly cmducgd
in healthy subjects. Each subject paiticipated in two siudy sessions. In Session 1 (Regimen
gﬁmepirge {Amaniny 4 aigsgs at'gmiggad on Day 1 aker a light breakfast. After a washout
petiod of at least 7 days, rosiglitazcne (AVANDIAY) 8 mg was administored in Session 2
(Regimen B) once a day for 8 days ater a light breakfast; with the addidon of glimepiride
{Amaryl) 4 mgon Day 8. Each sassion required subjacts to be admitied © he Clinical Research
Unit (CRUj for 1 day in Session 1 and 3 daysin Session 2. Subjects were asked o retimf{ora
Tolowe-up visit at least 10 te 14 days following the fast dose of siudy medication. The duration of
each subjects participation in the study from screening to follow-up was approximately 8 woeks,
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Title: A Study to Estimate the Effect of Repeat Oral Doses of Resiglitazone (8 mg) on
the Pharmacokinetics of Glimepiride (4 mg) and the Effect of a Single Oral Dose of
Gﬁg:pmcfe (4 mg} on the Pharmacckinetics of Rosiglitazone (8 mg) in Healthy
Subjects

The followinyg assessments were parformed:

Procedures Nominal Time(s} Following Dosing
Admission to CRU {fasting) _ pre-dosa
Baseline signs and symploms pre-cose
Update medical and medicatlon history pre-tose
Limited physical examination pre-tese
Sitling 124ead ECGs pro-dess, 24 h
 Sitling blood pressure and pulse wale pre-dose, 24 h
[Heals served pre-tiose (igit breakasy2, 1.25 1 (snack] 1,

2 hi(snacky, 4 h (lunchj,  h (snacky, 10 h
{dinner), 13 h {snacky, 16 h{snack) . 24 h

{bag breakfast)
Arlvorse events aﬁmm&ntz 4h,10h 24 h
Blood/Urine Specimens
Safety laboratory stuclies  Flood sampleand | pre-tose, 24 h
ufine specimen :
Urine cilg screen mﬂ_;_u%a!mbw pre-dese
Serum B-hCG (female only) 2 pre.ose

pre-0cse, 051, 11, 150,20, 25, S04 10,6 |
1,80 100, 12 h, 160,24 1

Glucomelor assessmant

Blood sample for giucose safety levels predoss, 050 T 150 20 25,304 0.6
' 1, 80 100, 120, 160, 24 b

Blood samples for PK analyses pro-dose, A5 0, 1h, 150, 20, 25.3h,4 .6
, ‘ IL8h 100 120 16024 h

2 mmugamammwmnmsmmww
3. Resuliswerereporied prior lo dosing, snd must be negative for a subject o proceed with desing.

Number of subjects: Fifteen subjects wore envolled and 14 subjects completed the study.

Diagnosis and main criteria for inclusion: Subjects were healthy adull male and female subjects
between 18 and 55 years of age. inclusive, with a BMI of 20-30 kg/m2, inclusive.

Treatment administration: Cral study medication was administered with 240 mL water under the
supeivision of siudy perscrmel. The oral cavity of each subject was examined following dosing o
assure hat study mediication was taken.
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Title: A Study to Estimate the Effect of Repeat Oral Doses of Rasiglitazone (8 mg) on
the Pharmacokinetics of Glimepiride (4 mg) and the Effect of a Single Oral Dosz of
Glimepiride (4 mg) on the Pharmacckinetics of Rosiglitazone (8 mg) in Healthy
Subjects

Ciitetia for evaluation:

Safety: All subjects who received at least ona dose of study medicaton were included in the
evaluation of clinical safety and tolerability. Clinical monitoring and laboratory data were
reviewed by the study physician and were not foimally analyzed. Adverse events were
summarized by formulation. No formal statistical analysis of the saloty data was performed

Phammacokinetics: Serial whole blood samples were collected over 24 hours during each
treatment day (1, 7 or 8} for bioanalysis of plasima fof resiglitazone, glimepitide and M1 (the
cyclohexyl hydoxy methyl metabolite of gimepiriida) concentrations. PK analysis of the plasma
rosiglitazone, glimepiride, and M1 concentration-time data was conducted uising non
compartmental methods, AUCg., AUCug, Crax, tmax, aNd bz were estimated following single
and repaated administration of glimeplrice and rosiglitizone separately, of given in combination.

Statisical methods: Following In-tansformation, AUC and Cua of glimepiride, rosigitazone, and
the M1 metabolite of glimepiride were separately analyzed by analysis of variance (ANOVA)
fitting & mode! with terms subject and pharmacokinetc study day (Regimen A, Day 1, and
Regimen B, Day 1, 7 or 8). Point estimates and comasponding 90% confidence intervals were
constiucted for the comparisons of interest using the residual variance. These were back-
transformed to provide point estimates and comresponding 90% canfidence intervals for the tue
ratios. t4% of glimepiride, rosiglitazone, and the M1 metabolite were similarly analyzed without
prior ranslormation te give a point estimate and 0% confidence interval for the tue difference
for the comparisons of interest. tm of glimepiride, rosiglitazone, and W1 were analyzed using
the Wilconon Matched Pairs Method to compute point estimates and 90% confidencs intervals
for the median differences for the camparisons of interest,

Summary:

Safety: Rosigltazone and glimepiride were well blerated. &unmafy details for all treatment-
emergent adverse avats are as follows:

Session 1, Session 2,
N _ Regimen A | Regimen B Total
Most Frequent AE (Hypoglycemia) 3 5 g
Total Number of AES 16 19 35
Numbe biects with Aks 6 8 g
Number of Subjects Expose 15 15 15
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Tille: & Study to Estimate the Effect of Repeat Oral Doses i:‘af Rafeigﬁiazone {8mg) on

the Pharmacokinetics of Glimepiride (4 mg) and the Effect of a Single Oral Dose of

ggmgtiﬁae {4 mg) on the Pharmacckinetics of Rosiglitazone (8 mg) in Healthy
bjects

AlCg. and Cma of glimepitide were 22% and 24% lower, respectively, when glimepiride was
given concomitantly with rosiglitazone, compared 1o gimeplide administered alone. Similarly,
k11 AUCp..y and Crax decreased 16% and 11% respeciively, on average, when glimepiride was
administered with rosiglitazone compared to the results aker administration of glimepiride alone.
Glimepiride and M1 tmyx were similar whether glimepiride was given alone, or concurrently with
rosiglitazone. Both glimepiride and M1 t; were decreased by approximately 110 3 howrs when
glimepirile was given with rosiglitazone compared 1 results on administration of glimepiride
alone.

Rosiglitazone AUC decreased slightly upon repeated administration, consisient with previous
observations, with AUC decreasing apploximately 17% on average. Rosiglitazons U was also
decreased by approximately 0.5 hours on Day 7 compared to Day 1. G and tug valtios were
generally simitar following single or repeated administration of rosiglitazone. Rosiglitazons AUC
was further decreased following concomitant administration of rosiglitazone and glimepiride,
althcugh this decreass was only 8% on average. Rosiglitazone Cuu, lmx and tlevalues were
similar whether rosiglitazone was administered alone or concuently with glimepiride.

Conclusions | |

Repeated oral administration of resiglitazone caused modest, clinically insignificant decreases in
glimepirice AUC, Cma, and s . ;} '.

Repeated oral administation of resigitazone (8 mg) resuited in modest, clinically insignificant. |
decreases in rosigitazone AUC, consistent with results from previous studizs. A single oral
dose of glimepiride had no effect on the phammacokinetics of rosiglitazene, _

«  Concomitant administraton of rosigitazone and glimepiride was safe and well tolerated by
heallhy adult men and women. _

Date of Report: August 2003
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Document Number: RM200300333/00 Study Numbet: SB-797620/001 |

Title: A Dose Proportionality Study with a Combination Tai:dei Formulation of Rosiglitazone and
Glimepiide { 4mg/1 mg; or 4mgi2 mg: or 4 mg4 mg) in Healthy Subjects

Investigators: The co-principal investigators were

S —
Study center: The study was conducted at the e T—

c————  Clinical laboratory analysas were
performed at the | i

Publications: Hone as of September 2003

Stucly period: 27 Kay 2003 - 19 July 2003 Phase of Development: |

Ohjectives:

Primary: 1. To assass the dose proportionality of glimepiride in the combination formulations

rosigiitazone 4 mgéglimepiride 1 mg ¢ mgf1 mg), resiglitazone 4 mg/glimepiride 2 mg (4 mgf2
mg) and rosiglitazone 4 mg/glimepiride 4 mg {4 mg#d mg) acministered in a fed slate.

Secondary: 1. To assess the tolerability of dosing with combination formulations of rosiglitazone
4 mg/glimepiride 1 mg dencted as 4 mg/1 mg), rosiglitazons 4 myfglimeplride 2 mg {denoted as
4 gng mg) and rosiglitazone 4 mgéglimepiide 4 my (denoted as 4 mg/d my) administered ina
fed slate.

2. If atany time it appeared there was potential variability in SB 797620 response or handiing
{e.g.. pharmacokinetizs, safety, andfor efficacy) in this clinical study or in a serizs of clinizal
studies, the following ebjectives could have been vestigated (assuming same number is
adequate and the mﬁabﬂﬁye{ genotyping assays):

« Relationship b@%&mg&mﬁc variants and the pharmacokinelics of investigational praduct
« Relationship between genetic variants and safety andfor tolerability of investigational

Kethodology: This study was an opendabel, singls dose, randomized, three-period, period-
balanoad, crossoversudy. Each subject participated in 3 study sassions. Dosing in sach
session was separated by ot least 3 days starting from the time of the 24-hour phamacokinetic
{PK) sample. Duting each session, a subject received ane of the following regimens
administered after a light breakfast:
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Title: A Dose Proportionalty Study with a Combination Tablet Formulation of Rosigitazone and
Glimepitide { 4mgft mg: or 4mgi2 mg; or 4 mgA mg} in Healthy Subjects '

Regimen | Description

A Asinglo tablet combination formulation of rosigiitazone 4 mg plus glimepiride 1 mg
gdm&tad asd mgi myg)

B A single tablet combination formulation of rosiglitazonz 4 mg p!us glimepiride 2 mg
(clenoted as 4 mgi2 mg)

C A single tablet combination fotutation of rosiglitazena 4 mg plus glimepiride 4 mg
{denated as 4 mgid mg)

Subjects were assigned to one of six possible treatment sequences (ABC, ACB, BAC, BCA,
CAR, and CBA) according to a randomization schedulo prepared in advance of the study by
Clinical Pharmacology Statistics and Programming (CPSP), GlaxoSmithKline, using internal
validated software. Blood samples for pharmacokinetic analysis of plasma glimepiride
concentrations were collected at pre-dose and over a 24- hour periad following dosing ineach
sassion. Subjects were discharged from the clinical pharmacolegy unit{CPU) aker a minimum
of 24 hours following dosing.

A cstandlard light breakfast was prowided prior to administration of study madmu«m for suljjects in
each sassion for all 3 regimens.

Ta ensure normagiycemia was maintained after study diug administration, subjects were given
imravenous Dextrose 1 ct ﬂ 0% dextrase solution) at an infusion rate of 20 mL per hour for 1
hour, followed by an increased! infusion rate of 40 mL per hour for 1 hour. The infusion rate was
then increased to 208 mL perhour for 2 hours, followed by & decreased infusion rate of 100 mL
per hour for 2 lms

Alter 4 howrs pi at-desmg food and drink wore pormitied to be consumed to maintain
nomagiveemia. Study stalf ensured that subjects consumed food offered in entirety te maimain
nommaglycemia dmﬂg study. Klonitoring of glucose levels indudad glucomeler checks prior
to dosing and during inpatient studly days. Gluccss levels by serum analysis were checked
when glucometer reading were less than 80 mg/dL, or if the subjects had symptomaiology
stiggestive of hypoglycemia, or at the discretion of the investigater or designate.

Pallmatmg stbjects were also givert e option of parfcipating in pharmacogenatic rasearch K
a subject consented to participate, a boad sample was collected. The DHA could have been
axtracied and analyzod for variants of genes that could have affectad mslgﬁtazane handling or

FGSPONSe.

Subjects were askad (o retum for a follow-up visit al least 10 to 15 days following the fast dose
of study medication. The dusation of each subject’s participation in e study from scroening to
foliows-up was approximately 7 wecks.

Pharmacokinatics: Bibod saniples were collected over a 24-hour peticd following desing in each




Title: A Dos2 Propontionality Study with a Combination Tablet Formulatien of Rosiglitazone and
Glimepshide ( 4mg/T mg: or 4 mgi2 mg; or 4 mgH mg) in Healthy Subjects

Session for he pharmacokinelc analysis of plasita gimepinde conontations. Plasma samples
weere assayed for SB-655200 (gimepiride) using a validated bioanalytical method with
LCAISIMS (lower fimit of quandfication was 1 ngiml).

| Number of subjects: Twenty-eight subjects were enrolled in the study. Twenty-four subjects
completed all 3 sessians and provided avaluable phaimacokinetic data,

Diagriosis and main criferia for inclusion: Subjects were: healthy adult male and female
volunteers between 18 and 55 years of age, inclusive.

Treatment administration: During each of tiee study sessions, subjects were randomly
assigned to receive, alter being fed a fight broakfast, a single, oral dose of the
rosigiitazone/glimepiride combination formtdation (Regimens A, B, or C).

Criteria for evaluation:

Pharmacokinetics: The pharmacokinetics of glimepiride were assassed by deteimining AUCe. .
AUCion. Cmax. b 201 bs following single oral dose adminisiration of tiee combined tablet
formuilations of rosiglitazone (4 mgj and glimapiride (1, 2 or4 mg). Dose proportienality was
ooncludad if the 90% confidence intervals for the raties A:C and B:C were completely contained
within e range, 0.70.1.43, for the dose-nomalized primary PK endpoint AUCpy.

Safety: All subjects who received at least one dose of study medication were included in the
eraluation of clinical safety and tolerability. Adverse events, blood pressure, pulse rate, 12-lead
ECG, and clinical laboratory data were reviewed during he study to evaluate the safety of e
subjects. Any clinically relevant abnoimalities or values of potentialclinical concernwere
described

Statistical methods: After loge-transformation, AUCxy and Crp of glimepitide {dose-normalized
for Regimens Aand B were separately analyzed by analysis of variance (ANOVA) with ims
for sequence, subject {sequencs), period, and regimen. Point estimates and assodated 90%
cottfidence intervals for he differences A-C and B-C were constiucted using hie residual
variance. These point estimates and confidence itervals wore then exponentialty
backtransformed to obtain point estimates and associated 90% confidence intervals for he
ratios A:C and B:C. Tiac Was analyzed nonparametrically using the Wilcoxon's Matched Palrs
Kethod. Point estimates and 90% confidenoz intervals were calculated for the median
differences A-C and B-C. Foursubjects were delermined Lo ba slatistical outliers in the analyses
of AUC@y and Cmax. Consequently. statistical analyses of AUCqy and Crax. wore peformed
with and vithout data from these subjects.
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Title: & Dosa Propotionality Study with a Combinaticn Tablet Formulation of Rosiglitazons and
Glimepiride { 4mgrt mg: of 4mg'2 mg: or 4 mgd mg) in Healthy Subjects

Summary:

Phiarmacokinescs: Obsorved phaimacokinetic data for 4 subjects suggested discrepancies
hetween the intended and actual randomization schedules. Statistical analysis determined that
005, 006, 007 and 008 were slatistcal outliers for AUCey and Cuee. Since remaval of
these aulliefs restited in changes in statistical inference as well as notable changes in the point
estimales, statstical and pharmacokinelic results wore presented with and wﬂhcmt tesed
subjects. Results of the statistical analysis (outliers excludad) are presented in e table below.

- Glimepiride (1 = 20) 1 Comparison? Epm 9% ¢l CY%
stimale
DN - AU AC 099 {094, 1.05) 97
DM - Coe ] AC T05 | (095,115 178
095, 109]
{097, 1.18)

Safety: Thera were no d&ams sefious adverse events of withdrawals due to adverse ovents
reported during the study. Thity-tvee AES were repoited in 18 subjects during the study.
There were 8 AEsin 7 subjects follawing administration of rosiglitazone 4 mgiglimepiride 1mg, 8
AES in 9 subjects following rosighitazone 4 mgiglimapiride 2 mg and 15-AEs in 10 subjects
m%iﬁtam 4 mg/glimepiride 4 mg. All AES were mikl in severity. The most common
AEwas he. Summary details for the non-serious, treatment-emergent AEs reporled
during this study are listed by regimen in the table below.

s

wse;ﬁgem) Numbor of Subjects
erred Terny _Regimen
. A ¢ Total
TostF requent AL (Headache) 3 ] | ? 7
Total ﬁemberofﬁis ] 9 15 33
- i 1) 10 18!
' 21 76 75 28
i 1 mg

Reﬁm&ac rosigitazona 4 mgﬁgkﬁqiﬁﬁe
5 hadan AL iodky admmsﬁaﬁmdmnﬂmmeswd guedicaion rdaen,
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Title: & Dose Proportionality Study vith a Combination Tablet Formulation of Rosightazone and
Glimepiride { 4mg/1 mg; or 4 mg'2 mg; o 4 mgd mg) in Heallhy Subjects

Six subjects had post-dose clinical laboratory values of patential clinical concem {as dofined by
the protocol) during the study, however, these wore asymplomatic and not clinically significant
as delermined by the investigator. These post.dose laboratony values of potential clinical
oonoam vere considered unielated to the sticly medication by the investigator, oxcept for a
decreased glucose in one subject, which was observed at 24 hours following adminkstration of
fosigitazone 4 my/giimepiride 4 mg. There was one vital signs change (increased diastolic
blood pressure following resigitazone 4 mg/glimepiride 2 mgj of potential clinical conoam
reported during the stucly, which was sporadic, asymplomatic and considered not clinically
significant by the investigator, There were no ECG inteval values of potential clinical concem
reported during the study. Six subjects had ECG marphology findings following heir first dose of
siidy medication, which were not present at the pre-dose assessment. These ECG moiphology
findings were asymptomatic and considered not clinically significant by the investizator,

Conclusions:

*  Glimepiide was dose proportional aver the dose fange 1to 4 my, following single dose
adminisiration of 3 combined tablet formutations of fosigiitazone @ mgj and glimeplide {1, 2
of 4 mygy. The 90% confidenceintervals for the comparisons of AUCpy and Cux wWere
completely contained within the range 0.80.1.25, _

+ Single, oral dusas of rosiglitazone 4 mg/glimapiride 1 mg, rosiglitazone 4 mgiglimepiride 2
mg and msig%azme 4 myiglimepiride 4 mg were generally safe and well lorated in=~
hiealtlry, aclult male and female subjects.

Date of Repart: September 2003
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Document Number: PM2003/00104/00 Stucly Number: SB-797620/002

Tidle: 4 Bioequivalence Study with a Combination Tablet Formulation of Resiglitazernie and
Glimepiride ¢ mg/d mg) Compared 1o Concomitant Dasing of Rosiglitazene 4 mg and
Glimepiride 4 mg (4 mg+4 mg) Commercial Tablets in Healthy Subjects

Investigator: Donald Wallace, 1D

Study center: GlaxoSmithKline Clinical Pharmacolagy Unit, Presbyterfan Hasplial, 51 N 30,
Pliladelphia, PA 19104

Publicationgs): None as of September 2003,

Study period: 13Hev2002 1 10Feb2003 Phase of Development: 1

Objectives: The primary objective was o demonsirate e bioequivalenoe of a combination
formulation of rosigitazone 4 mg/glimepiride 4 mg (4 mgid mg) relative to concomitant dosig of
rosiglitazone 4 mg AND glimepiride 4 mg (4 mg+4 mg) commercial tablets. The secondary
objective was 10 assess the lolerability of dosing with combination formulation of rsigitazons 4
mgigimepiride 4 mg ¢4 mg/4 mg), and rosigiazone 4 mg AND glimepiride 4 mg (4 mg+4 mg).

Methodology: This was an open-tabel, stg?le dose, randomized, two-period, patiod-balanced,
crossoversiudy. Each subject parcipated intwo study sessions. Each session included one
(11 evening pre-reatinent in-hiouse stay to collect urine drug screen and pregrancy data {Day-
1), followed by one (1) 24-hour inpatient stay at the Clinical Pharmacelogy Unit (CPUj. Study
medication was administered orally in each study session in a fastad state. Subjects were
assigned to one of two Ureatment sequences {AB, BA) aocording toa randomization schedule
prepared in advance of e study. There was a washout period of at least 3 days betwean study
sessions. Blood sampling for pharmacokinetic analysis of plasma rosigitazone and glimepiride
concentrations was conducted pre-dose and over a 24-hour period following dosing in cach
session. Subjects were discharged from the CPU after a minimum of 24 hours following dosing,
Stibjects were asked to retumn for a follow-up visit at least 10 1015 days following the last dose
of study medication. The duration of each subject’s paiticipation in the study from screening to
follow-up was approvimately 8 weeks.

Mumber of subjects: 63 subjects scraened, 30 enrolied, 27 complated

Diagnosis and main criteria for inlusion: Healihy adult men and women between 18 and 55
years of age with BRI between 20-30 kg/ne. :

Treatment administration: During each study sessin subjects received under a fasting

condition either a single oral dose of the rosiglitazenafglimepiride combination formutation
(Regimen A) ora concomitant dose of a single tablet of rosigitazone 4 mg AND a single tabiet of
glimepirkle 4 mg (Regimen B). Stdy medication was administered with 150 ml. of water by
Study personnel. To malntain normoglycemia subjects were given 20% dextrasa solution by

} intravenous infusion,
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Title: A Bioequivalence Study with a Combination Tablet Formulation of Rosiglitazone and
Glimepiride (4 mg/d my) Compared to Concamitant Dosing of Rosiglitazone 4 mg and
Glimepiride 4 mg (4 mg+4 mg) Commercial Tablets in Healthy Subjects

Critetia for evaluation:

Safely. All subjects who reoeivedt at least one dose of study madicaton were included in the
evaluation of clinical safety and tolerability. Clinical monitoring and laboratary data were
reviewied by the study physician and were not formally analyzed. Adverse events wore
summarized by formulation. Me formal statistical analysis of e salety data was paformed.

Pharmaookinetics: Pharmacokinetic assessments induded the collection of sarial whole bload
samples over 24 hours during each of the two treatment peribds for bioanalysis of plasma for
rosigitazone and glimepiride concentrations. PK analysis of the plasima rosigiitazone and
glimepiride concentrafion-time data was conducted using non-coinpartmental methads. AUCe
e AUCpy, Coux. tase, andl b2 were astimated following administration of a single oral dose.

Statistcal mathods:  Following loge-transformation, AUCg..g. AUCgy and Cuex for both
rosiglitazone and glimepiride were separately analyzed by analysis of variance (ANOVA) using &
model appropriate to the study design, fiting terms for sequence, subject-within.sequencs,
poriod and regimen. Point estmates and associated 90% poroant confidence intervals for the
difference A-B e constiucted using the residual variance. These point estimates and
confidence intervals were then exponeniially back-transformed to provide point estimates and
associated 90% confidence intervals for the rafio A:B. A similar analysis, but withowt bge-
transformation, was petformed for tu to provide point estimates and associated 90% confidence
inervals for the difference A-B. Tmx was analyzed nenparametrically using the Hauschke
Methad to compute point estimates and 90% oonfidence intervals for the median differences for
the comparisons of interest. Bicequivalence was demaonstrated if e 90% Cls for both AUC
and Cue of 1osigiitazone and glimapirice were completely contained in he interval (0,20, 1.25).

Summary:

Safety: Rosigitazona and glimepiride were well olerated. Summary details for al treatment.
emengent adverse events are as follovs:

Combination Tablet, Concomitant Dosing,
Regimen A Regimen B
7 10
31 ' 43
19 22
29 29
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Tile: A Bicequivalence Study with a Combination Tablet Formutation of Resijitazone and
Glimepiride (1 mgid mg) Comparad te Concomitant Dosing of Rosiglitazane 4 mg and
Glimepiride 4 mg @ mg+4 mg) Commercial Tablets In Healtly Subjects

Hypoglyoomia was suspacted or considered probabily related to study medication, and all
subjects with hypaglycemia were troated with protocal presciibad rescue medication
{intravenous bolus of 50% dextrose or oral Truwol). All non-hypeglycemic adverse exents were
mild, except for 1 case of moderate back pain, and all events resolved by the end of the skudy.
Subject 202, who reported haseline nausea, was withcrawn from the study due toheadache,
vomiting, and dizziness, which were all suspected to be refated to study medication. Laboratory
values of potential clinical concem were all glucosa lovels, exoapt for Subject 201 with a one-
time elevated WBC count prior to dosing with Regimen B. Two subjects had elevated diastolic
blood pressure measurements 24 hours after desing (Subject 108 after Regimen A, Subject 202
after Regimen By all other vital signs were within notmallimits. 12-lead ECG measurements
wazte within normal Bmits.

Phammacokinetics: Biooequivalenos of the combination tablet formutation of rosiglitazone and
glimepiride dmg 7 4mg) relative to concormitant dosing of rosiglitazone and glimepiride
commercial tablets (4mg + 4mg) was demonstrated for the rosiglitazons component {AUC and
Cmag and for the giimepiride componant (AUC). Bioequivalence was not demonstrated for the
Cme Of Qlimepitide, as the 90% Cl for the ratio A:B was not completaly contained vithin the
range 0.80 10 1.25 for Cuux of glimepiride. A summary of e poiit estimates and the associated
confidence inteivals is provided helow:

Appears This Way
On Original
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Document Number: PM2003/00099/00 Study Number; SB-797620/003

Title: A Study to Assess the Effect of Food on Pharmacokinetics of a Resiglitazone 4 mg and
Glimepiride 4 mg Combination Tablet Formulation and to Compare the Pharmacokinetics of
Rosiglitazone 4 mg and Glmepiride 4 mg Combination Tablet to Concomitant Dosing of
Rasigitazone 4 mg and Glimepiride 4 mg Commercial Tablets in e Fed State in Healthy
Subjucts ‘

Investigator: David O Hoelschier, MD

Smy contar: w-- !

Putslications: None as of September 2003

Study pariod; 14May2003- 13Jul2003 Phase of Dovalopment: |

Objectives: The primary objective of the study was to estimate the effect of food on the single

dose pharmacokinatics of resiglitazone and glimepiride in a rosiglitazonaiglimepiride (474 mg)
combination tabiet,

Secondary objecives were o compare the pharmacokinetics of rosiglitazone and glimepiride
after administration of Y combination tablet resiglitazone 4 mg/glimepiride 4 mg {4 my/d mg) o
the phamacokinetics after concomitant dosing of rosighitazona 4 mg and gimeplide d mgina
fed state, and o assess the tolerability of desing with the resigiitazone 4 mgiylimepiride 4 mg ¢
mgi mg) combination tablet and concomitant dosing of resijlitazone 4 myg and glimepiride 4 mg
commercial tablets.

Pharmacogenetic objectives were W investigate the relationship between genetic varants and
the phatmacekinetics or safety or lerability of SB 797620, assuming sample number was
adequate and genotyping assays were available, if atany time there appearad lo be potential
vatiability in SB 797620 response or andling {e.g.. pharmacokinetcs, safety, ancior efficacy) in
this clinical stucly or in a series of clinical studies. '

Appears This Way
On Original
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Title: A Study 1o Assess the Effect of Food on Pharmacokinetics of a Resiglitazone 4 mg and
Glimepiride 4 mg Combination Tablet Formulation and to Compare the Pharmacokinetcs of
Rusiglitazane 4 mg and Glimepiride 4 mg Combination Tablet (o Cencomitant Dosing of -
Resiglitazone 4 mg and Glimepiride 4 mg Commercial Tablets in tha Fed State in Healthy

Subjects

Criteria for evaluation:

Safety: Al subjects who recaived at least one dose of study medication were included in the
evaluation of clinical safety and tolerability. Clinical monitoring and laboratory data were
reviewed by the study physician and were not lormally analyzed. Adverse events were
summarized by formulation. o formal statistical analysis of he safety data was performed.

Phaimacokinetics: Phammacokinetic assessments included e collection of serial whole blood
samples over 24 hours during each of tha two treatment periods for bicanalysis of plasma for
rosiglitazone and glimepiride concentrations. PK analysis of the plasma rosiglitazone and
giimepiride concentration-time data was conducted using non-compartmental mathods, AUCe-,
AUCpy, Cone, lmax. kg and bs were ostimated following administration of a single oraldese in
each study session

Statistical methads: After logetransformation, AUCqg.y, AUCp.q and Cumu of rosigitazone and
glimepiride were separately analyzed by analysis of variance (ANCVA) with terms for sequence,
subjectisaquence), period, and regimen. Point estmates and associated %0% confidence
intervals for the differonces A-C and A-B were canstiicted using the residual variance. These
point esfmates and confidence intervals were then exponentally backtransformed 1o oblain
point estimates and 80% confidence intervals for the ratibs A and A:B. A similar analysis. bul
vithout loge ransformation, was performed for ty of rosigitazone and glimepiride to pravide point
eslimates and associated 90% confidence intetvals for the differencas A-C and A-B. Ty was
analyzed nonparametiically using the Wilcoxon's Matched Pairs Wathod. The point estimates
and 90% confidence inkevals for e median differences were cakilated for the differences 4.C
and A-B.

Summary:

Safety. Rosiglitazone and glimepiide were well wlerated when administered either asthe
combination tabilet or concomitantdy. No deaths, serlous adverse events, of withdrawals due o
adverse events wera reported in $is study. Summary detalls for all treatment-emergent adverse
events are as follows:

, RegimenA  RegimenB  RegimenC
Most Common AE (Hypoglycemia} 30 19 10
Total Number of AEs 75 51 ]
Number of Subjects with AEs 32 26 23
Number of Subjects Exposed 35 35 37

A = &xmm fatietied: B = Concomiant doshig of osigitazoneand glinepiioe led; C= Comrbination tabiet
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Title: A Studly to Assess the Effect of Feod on Phamacokinetics of a Resiglitazone 4 mg and
Glimepiride 4 mg Combination Tablet Formulation and te Comparathe Phammacokinetics of
Rasigliazone 4 mg and Glimepiride 4 mg Combination Tablet i Concomitant Dosing of
Rasiglitazone 4 mg and Glimepiride 4 mq Commecial Tablats in e Fed Statein Healthy

Subjects

| Comparison___ ] Parameler |~ Pout Estimate ] 0%
Fmdﬁtm ﬁ,ssessmm
0.0y 0.89, 0.66)
{ 0,63, 0.73
1% {1.000 1. 740
1.02 10.98, 1.06)
197 - 10,99, 1.15)
Ofoh 0,50, 0.2500
g_mfinﬂe ﬁ:c AUCo 3 119 {1.12.1.26)
imemﬁa AT Casd 1.5 (1,38, 1.74)
ideA-C . 010k £0.75h, 0.500)
ﬂwm oavaliaiiity Assossmant
ghmepiride A: Alils.o 1.05 {1.00, 1.09)
‘ 1.06 {0.94, 1.20)
p 0008 0.50h, 0.201
1. Da mpwsmuha i of the mmﬁc mmbemeﬂmgmens

Qaa PLFESH maasmmdmdﬁemtmmu regimeir

Conclusions:

« Following administration of % combination tablet, the extent of absorption of roskjlitazone
was unaffected in 1 fed state comparad 16 the fasted state, but the rate of absorption was
raduced. The rate and extent of absorption of glimepiride wers modestly increased following
administration of the combination tablet in he fed stata compared to results obtained in he
fasted state,

« For hoth resiglitazone and glimepiride, the rate and extent of absorplion wore equivalent
foliowing administration of the combination tablet compared t results obtained on
concomitant administration of rosigitazene and glimepiride separately as he currently
appraved commercial formulations, both in the fed state.

+ Rosiglitazone and glimepiride were sale and well tolerated when administered in a
combination tablet in either a fed or fasted state, as well as when adiministered as
concomitant single tablets in the fed state.

Date of Report: September 2003
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Addendum to CPB review:

Note: Typing error in CPB review in DFS.

Line 4, pg 6: The concentration of SDS should be 0.5% instead of ==
The dissolution method and specification is as follows:

Medium: 0.01 M HCI with 0.5% SDS.

Apparatus: Paddle (USP type II)

Speed: 75 rpm

Specification limit: Q === at 15 min for rosiglitazone dissolution.
Q= e» at 45 min for glimepiride dissolution.

Labeling Comments:

It is recommended to move the description of Drug Interactions from PRECAUTION to
CLINICAL PHARMACOLOGY section. In addition, the labeling comments sent to
sponsor for NDA 21-071/S014 containing drug interaction of rosiglitazone, should also
be incorporated into AVANDARYL label.

(Strikethrough-text is recommended to be deleted and underlined text is recommended to
be added.) : : '

CLINICAL PHARMACOLOGY

ac



& Page(s) Withheld

Trade Secret / Confidential

l/ Draft Labeling

Deliberative Process

Withheld Track Number: Clin Pharm/Bio- L



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Jayabharathi Vaidyanathan
8/25/04 03:11:33 PM
PHARMACOLOGIST

Hae-Young Ahn
8/26/04 02:20:56 PM
BIOPHARMACEUTICS

a



