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I Executive Summary

The concomitant use of pioglitazone and glimepiride is approved under NDA 21-073.
. NDA 21-925 does not contain any new clinical trials with the fixed dose combination
tablets. The original submission to the NDA 21-925 includeL - 'bioequivalence studies for
the ..combination tablet strengths (30 mg/2 mg; 30 mg/4 mg ..... ., tr. _ .."'.., .~
pioglitazone/glimepiride respectively) comparing to the commercial tablets given
concomitantly and a food effect study. Results from these studies demonstrated that
... . 30 mg/2 mg and 30 mg/4 mg were bioequivalent to the commercially

,. available Actos and Amaryl tablets given concomitantly...~i"."í;f,,;. ,..... . ""0___"""..

Takeda has submitted an NDA amendment for Duetact combination tablets on 4/20/06.
This NDA amendment includes another bioequivalence (

¡-

'I- . , .,J"
. :... . ',. ... .................. . "'!n age-associated decreas~ in dissolution ,of pioglitazone ~as found

from the combination tablets of all~combinations. .', '_..u=~ .:..,: -~7¿'-~-"";

~.. ...--,.~~-.~~~-- Therefore, the sponsor is proposing to
change the packaging to bottles with desiccant -""~ànd to tighten the dissolution

specifications for pioglitazone for all the "'-""i 'Combination tablets, 30 mg/2 mg, 30 mg/4
mg_,;:fW¡ß,~.cQ 51~

A Recommendation

The Offce of Clinical Pharmacology/Division of Clinical Pharmacology-2 (OCP/DCP-2)
has reviewed the information provided in the NDA 21-925 for Duetact tablets.
Rccommendation may be sent as appropriate.

The results indicate that with increase in age of the tablets there is a significant reduction
in the bioavailability ofpioglitazone from the combination tablet. However the tightening
of the dissolution specifications does not address the concern whether the tablets that are
close to expiry date and meet the sponsor's newly proposed specifications wil be

bioequivalent to the freshly manufactured tablets.

i: T

~ )i
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B Phase 4 Commitments

None.

C Summary of CPB Findings

J

-r -,
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II QBR

A General Attributes

Not applicable. See clinical pharmacology review of original NDA.

B General Clinical Pharmacology

Not applicable. See clinical pharmacology review of original NDA.

C Intrinsic Factors

Not applicable. See clinical pharmacology review of original NDA.

D Extrinsic Factors

Not applicable. See clinical pharmacology review of original NDA.
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Similar dissolution profies trends were observed with the.'I""_",~''' strengths of
pioglitazone/glimepiride (30 mg/2 mg and 30 mg/4 mg). In response to these data, the
proposed commercial packaging for the . tablets is being amended by the

sponsor too include only the us~ of b~ttles with desiccant ~~,~"..qøj"'%"~lfiI¡¡;;i¥~Ami!i¥¡N"'t"",
~ iõ . nrmU&L£;;""""~~:8:.~' !,In addition the dissolution specification acceptance
criteria have been tightened to not less thaT- 'Df the drug to be released in 15 min for
pioglitazone.

Dissolution specifica,tion for piogliazone

Current method:
Specifications: NL T __ (Q) of the label claim ofpioglitazone dissolved in 30 min.

Proposed method:

Specifications: NLT--(Q) of the label claimofpioglitazone dissolved in 15 min.
There is no change in the dissolution medium and method. Since the dissolution is a
stability issue please refer to chemistry review for details on stability.

Conclusions:
· The first,..,'BE studies submitted with the original NDA used about.' .."",..,,'"

tablets for the all ~ombinations (30 mg/2 mg, 30 mg/4 mg __ if.. . = _j'
· The second BE study was conducted later using the sam~batch of the

-~p~__(about 1 .. ii' ,bId at the time of study). Using /~.. --~i
tablets, the ':~'""""'''!l combination was r-iower than individual tablets in

'pioglitazone in AÚC and Cmax. It is most likely that the~_~ gtrengths, --"-'/---wil have the similar reductions in BA with time since all the -'combinations
were in blister packages and similar age-related decrease in dissolution was
observed. OJ

· The sponsor claims that it is due to moisture trapped within the ~
Therefore, they propose the packaging change and tightening the dissolution spec
(Q=--in 30 min to Q= - Ín 15 min).or all thf~tablet strengths.

· However, since there is no link between dissolution profies and bioavailability,
there is no information to address whether tablets meeting the proposed new

8



dissolution specification at the close expiry date wil be bioequivalent to freshly
manufactured tablets.

F Analytical

Not applicable. See clinical pharmacology review of original NDA.

III Labeling Recommendations

Labeling recommendations wil be done pending clinical decision.
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I Executive Summary

Takeda has developed a fixed-dose combination tablet containing pioglitazone and
glimepiride.

The efficacy and safety of the concomitant use of pioglitazoneand glimepiride has

previously been evaluated in 2 controlled clinical trials (NDA 21-073). Concomitant
administration of the separate commercial pioglitazone and glimepiride tablets in adult
patients with type 2 diabetes was approved by the FDA in 1999 as a part of the original
marketing approval of pioglitazone. . .

Pioglitazone is approved for once-daily administration at doses of 15, 30 and 45 mg.
glimepiride is available in 2, 4, and 8 mg tablets and is approved for individualized
treatment up to a maximum daily dose of 8 mg in adults. Typically glimepiride is
administered once with meals while pioglitazone can be administered regardless of.meals. .
To aid in the approval of this application the sponsor has submittedi#oioeauivalence
studies and 1 food effect study. There was also inclusion of in vitro dissolution method
and results. 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 effcacy database supporting the use of
pioglitazone in combination with glimepiride existing under the approved NDA.

A Recommendation

The Offce of Clinical Pharmacology/Division of Clinical Pharmacology-2 (OCP/DCP-2)
has reviewed the information provided in the NDA 21-925 for-..",,,. ". .....1

tablets and finds it acceptable. Recommendations and labeling comments should be sent
to the sponsor as appropriate.

Jaya Vaidyanathan, Ph.D.
OCPB/DCPB2

A clinical pharmacology briefing was held for NDA 21-925 on April 7, 2006; the
attendees were H. Malinowski, H. Ahn, A. Rahman, J. Vaidyanathan and R. Misbin.

PT signed by Hae- Young Ahn, Ph.D., Team Leader 4/ 7 /06
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B Phase 4 Commitments

None.

C Sumniai y of CPR Findings

The summary of results from the clinical pharmacology studies is provided below.

Bioequivalence :

Bioequivalence studies were conducted for all the ..-'strengths of combination tablet.
Results indicate that the pioglitazone and glimepiride from / -=- - -- 30 mg/2

mg and 30 mg/4 mg tablets were bioequivalent to Actos and Amaryl commercial tablets
given concomitantly. ..,. " ._""",.~"",",*,_.,.,¡;,,~I'- .*"",..'---""~k4 kiRW.-.~ L

i"
Food effect:

r-. -,
J

L
Dissolution:

The proposed method is. appropriate for
specifications are:

~ W'!!tA ... The method and

Pioglitazone:
Medium: Buffer, pH 2.5, 37°C, 900 ml
Apparatus: Type 2 (paddles)
Speed: 50 rpm
Specifications: NLT .-(Q) of the label claim of pioglitazone' dissolved in 30 min.

Glimepiride:
Medium: Buffer, pH 6.8 buffer containing 0.2% SDS, 37°C, 900 ml
Apparatus: Type 2 (paddles)
Speed: 75rpm
Specifications: NL T ~Q) of the label claim of glimepiride dissolved in 15 min.

3



II QBR

A General Attributes

What are the highlights of the chemistry and physico-chemical properties of

!

contains 2 oral antihyperglycemic drugs used in type 2 diabetes;
pioglitazone hydrochloride and glimepiride. Piòglitazone (((:l)-5-((4-(2-(5-ethyl-2-
pyridinyl)ethoxYJphenYIJmethYIJ-2,4- J thiazolidinedione monohydrochloride) . (Figure 1)
belongs to thiazolidinedione class. The molecule contains one asymmetric center, and
the synthetic compound is a racemate. The two enantiomers of pioglitazone interconvert
in vivo. Pioglitazone hydrochloride is an odorless white crystallne powder that has a
molecular formula ofCI9H2oN203S-HCI and a molecular weight of392.90.

Glimepiride 1-((P-(2-(3-ethyl-4-methyl-2-oxo-3-pyrroline- i -carboxamido )ethylJphenylJ
sulfonYIJ-3-(trans-4-methylcyclohexyl)-urea belongs to the sulfonylurea class of oral

anti-diabetic agents. The molecule is the trans-isomer with respect to the cyclohexyl
substituents. Glimepiride is a white to yellowish-white crystalline, practically odorless
powder that has a molecular formula of C24H34N40SS and a molecular weight of 490.62

Figure 1: Chemical structure ofpioglitazone (top) and glimepiride (bottom).

ii,c~l' ~SJ=O
~o~. ~ "J- No H

'HCI

crCH3
o 0 0~a~s,)l ,,'o 0 .. iNN'

IN)lN ~. H H
H3()- H

H3C

What is the proposed mechanism (s) of action and therapeutic indication?

.. - combines two antihyperglycemic agents with different mechanisms
of action to improve glycemic control in patients with type 2 diabetes: pioglitazone
hydrochloride, a member of thiazolidinedione class, and glimepiride, a member of the
sulfonylurea class. This is a 505 (b) (2) application. The proposed indication for the

combination tablet is the same as that for the individual drugs.
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Pioglitazone is a potent and highly selective agonist for peroxisome proliferator-activated
receptor-gamma (PPARy). PPAR receptors are found in tissues importànt for insulin
action such as adipose tissue, skeletal muscle, and, liver. Activation of PPARy nuclear
receptors modulates the transcription of a number of insulin responsive genes involved in
the control of glucose and lipid metabolism.

The primary mechanism of action of glimepiride in lowering blood glucose appears to be
dependent on stimulating the release of insulin from functioning pancreatic beta cells. In
addition extrapancreatic effects may also playa role in the activity of sulfonylureas such
as glimepiride. This is supported by both preclinical and clinical studies demonstrating
that glimepiride administration can lead to increased sensitivity of peripheral tissues to
insulin.

is indicated as an adjunct to diet and exercise as a once-daily

combination therapy to improve glycemic control in patients with type 2 diabetes who are
already treated with a combination of pioglitazone and a sulfonylurea or whose diabetes
is not adequately controlled with a sulfonylurea alone.

What is the proposed dose and dosage form?

Based on the package insert, selection of the starting dose of. _ should
be based on the patient'scl1rrent regimen of pioglitazone and/or sulfonylurea. Those
patients who may be more sensitive to antihyperglycemic drugs should be monitored
carefully during dose adjustment. It is recommended that a single dose of --

::,'be administered orally once daily with the first main meaL.

Starting dose for patients currently on glimepiride monotherapy
Based on the usual starting dose ofpioglitazone (up to 30 mg daily), _

may be initiated at 30 mg/2 mg or 30 mg/4 mg tablet strengths once daily, and adjusted
after assessing adequacy of therapeutic response.

Starting dose for patients currently on pioglitazone monotherapy
Based on the usual starting doses of glimepiride (up to 2mg once daily). _
..may be initiated at 30 mg/2 mg once daily, and adjusted after assessing adequacy
of therapeutic response.

Starting dose for patients switching from combination therapy of pioglitazone plus
glimepiride as separate tablets

may be initiated with 30 mg/2 mg, 30 mg/4 mg, . . _ tablet
strengths based on the dose of pioglitazone and glimepiride already being taken.

Starting dose for patients currently on a different sulfonylurea monotherapy or
switching from combination therapy of pioglitazone plus a different sulfonylurea
(e.g. glyburide, glipizide, chlorpropamide, tolbutamide, acetohexamide)
No exact dosage relationship exists between glimepiride and the other sulfonylurea
agents. Therefore, based on the maximum starting dose of 2 mg glimepiride,

5



. should be limited initially to a starting dose of 30 mg/2 mg once
, daily, and adjusted after assessingladequacy of therapeutic response.

B General Clinical Pharmacology

What are the design features of the clinical pharmacology and clinical studies used
to support dosing or claims?

No clinical studies with the drug product were performed in support of this submission.
Consistent with the requirements for a 505(b) (2) application, the clinical pharmacology
studies were performed to demonstrate the bioequivalence of the combined drug product
to the commercially available reference products., H',""",..doses of the
pioglitazone/glimepiride fixed dose tablet (30 mg/2 mg, #.~. __ .. /

were evaluated in,.bioequivalence studies~ """,~~.,~ "". 
"""'0 W'! "'_."_'''-''''¡''''''o''''~

A~",.~~i.

Does this combination drug prolong QT or QTc interval?

The sponsor has not submitted any study determining the effect of - on
cardiac repolarization. However, both ActosCI (pioglitazone) and AmarylQ! (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.

C Intrinsic Factors

The effects of various intrinsic factors (e.g., hepatic, renal, gender, elderly) were provided
in the original NDA for each drug.

D Extrinsic Factors

Is there any drug-drug interaction between pioglitazone and glimepiride?

Specificpharmacokinetic drug interaction studies with _ have not been
performed, although such studies have been conducted with the individual pioglitazone
and glimepiride components. The proposed label has the following statement:

"Co-administration of pioglitazone (45 mg) and a sulfonylurea (5 mg glipizide)
administered orally once daily for 7 days did not alterthe steady-state pharmacokinetics
of.glipizide". Glimepiride ana_gl~pti.ide % ~ 5' 01 -~ì have
similar metabolic pathways 0- "".C!' ''i by CYP2C9); therefore,rdrug-drug interaction
between pioglitazone and glimepiride is, ~-. unlikely.

6



E General Biopharmaceutics

What is the formulation of - tablets?

tiihlets iire ii combiniiion product contiiining either 30 mg + 2 mg, 30
mg + 4 mg or _, of pioglitazone hydrochloride (as the free base) and
glimepiride respectively. The composition of the tablets used in clinical pharmacology
studies are shown in Table I. The tablets used in clinical pharmacology studies are

identical in composition to those intended for commercial distribution, with the exception
that the commercial tablets wil be debossed with the dose strength on one tablet face and
4833Gon the other.

Table 1: of tablets

(
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, Is the dissolution method appropriate for ~ _d tablets'?

The dissolution method and specification proposed by the sponsor is shown in Table 2.

Table 2: Dissolution specification for

Selection of dissolution medium:
The dissolution condition used for pioglitazone was the same as that used for the
approved commercial Actos tablet:
Dissolution medium: 900 ml; pH 2.0 potassium chloride buffer
Apparatus: USP apparatus 2
Speed: 50 rpm.

The dissolution conditions approved for Amaryl (USP appàratus 2, 50 rpm, 900 ml pH
7.8 sodium phosphate buffer) were llsed during initial formulation development. After
completion of formulation development, the dissolution method for glimepiride was
altered to provide robust and discriminating method for use in specification testing for the
proposed commercial combination tablet. The sponsor used USP apparatus 2, 75 rpm,
37C and 900 ml of pH 6.8 sodium phosphate buffer containing 0.2% SDS. The sponsor
provided justification for the inclusion of surfactant in the media as follows:

The sponsor generated dissolution profies for gliempiride in pH 6.8 phosphate buffer
containing 0.05%,0.1 % and 0.2% SDS at paddle speed of75 rpm (Table 3).

Appears This Way
On Original
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Table 3: Dissolution profies for glimepiride in -tablets (30/2 mg;
30/4 mg,,, ' - . &ith various SDS concentration media.- . _.,

Tablets SDS Dîssolutimi (~!Ìi), (rnigeJ
strength concentration 0 m111 HJ 11m 15 1lIDl 20 11m
301lg + 2mg 0.05% 0.0 5tL 1 61 .7 64.0

(572-58.6) (61 1-62.1) 1"625-653)(Z593 101)"
ü.l% 0.0 84.1 893 92.6

(83.0-84.8) (87.9-90.1) (91 .0-93.7)
ü.2~"ô 0.0 89.1 933 95.9

('86.9:'92.5) (91.7-96.4) fn.4-loCl.9)
301lg + 4mg OJlS~:ó 0.0 453 46.9 46.8

(44.9-45.7) (45Jl-47.en (46:4-47.1)(Z593201)"
o.l'lb OJ) 74.1 79.8 82.4

(7'1 S 7'" n (78.8-80.$0. . HH. 1-83.0) ..,_.~- ). ...
ü.2% 0.0 90A 96:1~ 98.5

. (88.8-92.cry (94~7-97. 7) (96.1-100.2.)~ - I
- , .. _._---

~. \ ...

ì

*( ):LotNQ.
As seen from the table, use of SDS ,0.2% resulted in release of about ." ~"","'by"20
mÌn for the combination tablets containing glimepiride 4 mg. Use of 0.2% SDS resulted
in over --of glimepiride dissolution by 15 min. Therefore use of 0.2% SDS is

acceptable and has adequate discrimÌnatory power. The proposed dissolution
specification for pioglitazone and glimepiride is acceptable.

Bioeguivalence Study:

1) Is the combination tablet formulation of pioglitazone and glimepiride (30 mg/2
mg) bioequivalent to concomitant dosing of pioglitazone 30 mg and glimepiride 2 mg
(30 mg + 2 mg) commercial tablets in healthy sub,jects'l

An open-label, randomÌzed, 2-treatment, 4-period, 2 sequence, crossover replicate study
was conducted in healthy subjects (35 enrolled; 32 completed) under fasting conditions.
A washout of 7 days separated the 4 single doses. Blood samples were collected in each
period at specified time points up to 72 h post dose. The two treatments were:
Treatment A: pioglitazone 30 mglglimepÌride 2 mg fixed dose combination tablet
Treatment B: I pioglitazone 30 mg commercial tablet administered concomitantly with 1
glimepiride 2 mg commercÌal tablet.

The AUCinf and Cmax of pioglitazone after administration of were
bioequivalent to that observed after concomitant administration of the separate

9



commercial pioglitazone and glimepiride tablets. The 90% CI of the least square means
of both AUCinfandCmax were within the 80% to 125% interval. However, the 90% CI
of AUCO-t fell slightly below the prespecified limit (78.5-88.3), Table 4. The Tmax was
similar for the two treatments.

Table 4: Comparison of geometric least square means of pioglitazone Cmax, AUCO-
t, AUCinf for test and reference products under fasting conditions

Pioglitazone AUCO-t AUCinf Cmax

Test product 8758.42 9896 1006.71
Mean (N=65) (3016-23229) (3241-23673) (352-2140)

(range)

Reference 10333.10 11099.06 1009.72
product mean (3605-22052) (1011-23629) (292-2050)

(N=67)
(range)
% Ratio 83.27 89.04 96.20
90% CI 78.50-88.33 81.33-97.49 88.62-104.0

. The systemic exposure ofgliinepiiideàftei àdininistration of c~ was
bioequivalent to that observed after concomitant administration of the separate

commercial pioglitazone and glimepiride tablets. The 90%CI of the least square means
of AUCO-t, AUCinf and Cmax were within the 80% to 125% interval (Table 5).

Table 5: Comparison of geometric least square means of glimepiride Cmax, AUCO-
AUe f£ d ~ d d f' d .t, in or test an re erence ro ucts un er asting con ItlOns

Glimepiride AUCO-t AUCinf Cmax
Test product 844.27 884.07 167.1
Mean (N=65) (330-1996) (341-2011) (57-319)

(range)
Reference 838.89 858.66 186.92

product mean (346-1813) (355-1824) (74-320)
(N=65)
(range)

% Ratio 100.0 102.4 88.60
90% CI 95.4-104.7 97.8-107.2 82.5-95.20

.
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2) Is the combination tablet fontmlation of pioglitazone and glimepiride (30 mg/4

mg) biocquivalent to concomitant dòsing of piogliazone 30 mg and glimepiridc 4 mg
(30 mg + 4 mg) commercial tablets in healthy subjects?

An open-label, randomized, 2-treatment, 4-period, 2 sequence, crossover replicate study
was conducted in healthy subjects (38 enrolled; 36 completed) under fasting conditions.
A washout of 7 days separated the 4 single doses. Blood samples were collected in each
period at specified time points up to 72 h post dose. The two treatments were:
Treatment A: pioglitazone 30 mg/glimepiride 4 mg fixed dose combination tablet
Treatment B: 1 pioglitazone 30 mgcommercial tablet administered concomitantly with 1

glimepiride 4 mg commercial tablet.

The AUCinfand Cmax ofpioglitazone after administration of;_~ were
bioequivalent to that observed after concomitant administration of the separate

commercial pioglitazone and glimepiride tablets. The 90% CI of the least square means
of both AUCinfand Cmax were within the 80% to 125% interval. 'The Tmax was similar
for the two treatments. The systemic exposure of glimepiride after administration of
-. was bioequivalentto that observed after concomitant administration

of the separate commercial pioglitazone and glimepiride tablets. The 90% CI of the least
square means of AUCO-t, AUCinf and Cmax were within the 80% to 125% interval
(Table 6).
Tabie6:Phatmacokiiieticalialýsis results forseruni Piogliawne and Gimepiride.

AUCO-t AUCinf Cmax
Piogliazone .

Test product
Mean (N=71) 9592.99 10421.89 1094.56

(range) (3486-15497) (4531-18444) (341-1760)

Reference 10841.32 11800.83 1166.93
product mean (4678-22970) (4915-23512) (629-1960)

(N=71)
(range)
% Ratio 88.19 87.74 92.80
90%CI 83.62-93.0 I 83.46-92.25 87.24-98.72

GHmepiride
Test product
Mean (N=66) 2270.52 2433.56 307.89

(range) (711-16156) (735-19874) (120-617)

Reference 2272.21 2369.54 356.48
product mean (789-17555) (813-21006) (130-826)

(N=68)
(range)
% Ratio 100.38 102.07 85.77
90% CI 95.01-106.04 96.66-107.79 80.31-91.58

11
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v
F Analytical

. -HavethC-analytiCalilctlo(Jsbcen ífl1ffCiently válidafed?

Yes.
The concentrations of unchanged pioglitazone in human serum were measured by
validated liquid chromatography/tandem. mass spectrometry methods, while high
performance liquid chromatographic method was used for glimepiride. The validated
concentration ranges were ..-- ng/ml for pioglitazone and - ., ng/ml for

glimepiride. The mean intra- and inter- assay precision of the QC samples were ,_~~
-- at lower limit of quantitation) for both pioglitazone (Table 11 and 12) and

glimepiride (Table 13 and 14).

Table 11: Intra-Assay quality controlsample statistics for pioglitazone
NOlUnalConcentration 2000 1000 75.0 2000 1000 75.0 2000 1000 14.9
Average Concentrtion 2215 981 14.3 2207 1030 73.6 2166 977 74.0
Standard Deviation 63.6 40,0 2.45 56.8 18.3 0.881 112 30.0 l.0
P!'ision(%) 2,.9% 4.1% 3.3% 2.6% 1.8% 1.2% 5:2% 3.1% 1.8%
Accuracy(%) 110.8% 98.7% 9$U% 110.3% 103.0% 98.% 108.3% 97.7% 98,8%N 6 6 6 6 6 6 6 6 6

Table 12: Inter-Assay quality control sam pIe statistics for pioglitazone
.

Nominal Concentrations 2000 1000 74.9
A verage Concentrations 2079 938 75.5
SD 151 51.9 5.39
Precision (%) 7.3% '5.3% 7.1%
Accuracy (%) 103.9% 98.8% 100.3%
N 46 46 46
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T bl 13. I t A lty t I t t t £ glimepiridea e : n ra- ssay qua i con ro samp e s a IS iCS or
Nominal conc. 1.00 3.00 250 400 ng/ml
Meán 0.95 2.90 246 385
SD 0.03 0.058 5.19 5.43
Precision CV% 3.13 2.0 2.13 1.4
N 18 18 18 18

n

1.00
tt955

OJ,869
9.1
955
4.5
18

250
253
11M
4.1

mi.:'
i~
30

.3.00
2.00
0.141
4.7
99.7
.(.3
30

400 ng/ml
39:5

15
3.8
98.8

:1.;3
30

III Labeling Recommendations

Pharmacokinetics and Drug Metabolism

.. Absorution and Bioavailabiltý:~
Hioeguivalence studies were conducted following a single dose of the "'_.. ~.."

,-30 mg/2 mg, 30 mg/4 m..' .. _ tablets. and concomitant
admii¡jstration of Acios (30 mg ~ -- . and ~)(2 m.g or 4 mg) under fasting

conditions in healthv subjects.

The area under the curve (AVe) and maximum concentration (Cmax) of both ;-
pioglitazone and . .~ gliruepiride component from f' . .' 30 mg/2
mg and 30 mg/4 rug were bioequivalent to Actos 30 rug concomitantly administered
with -- ¡ 'ç mg or 4 mg n~sp(~ctivc!y).

\'

L
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B Individual Study Synopsis

1) Bioequivalence study

Tine :øf Study:
An Open-Lahel, Raiidcmize.d, 4-Period., eTOS~~OVeT~ Replicate Studytl) Determine the Bioequivalency of
Pioglifazzme 30 mg and Glimepíride :1 mg 1W'Jen Administered !!s Separate Comiieróal 'lshlets Slid as a
F:ixed-fus,e Gmnùinat:mi Taldet

Name uf Spousm':
.

.. Takeda Gwbal Resean::li & DevelopmentCenm, Inc. (TGRÐ)
NlIne, of Finislied Product:
AD-4&33SU (pioglitazmie 30 mgfgli.piride .2 mg fíxed -dose comhiiiatioii product)
Investigator:

I StiHly Center:
~ -'" ~~...~~~~~~-~""-=~

~ -
Publkatloii RaselÌ in This Study:
No.ne

Study I'edod: I'liase oJ :Uevelnpment:

9' October 2004 to :2 November 2004 Plla&e 1

OBJECTrVE8
. lPriinary:

Ter detemlÍne the hioeiiuivalence ofpioglitiizOlie and glÎmepiride when adminismed concomitantly -as

separate commercÍl tableti and as a ñxed-d.ose comòimilwn tablet
Secondary:
To evaluate fue safeiy ofpioglitazone and gìimepiridewhen adnnisITred concomitantly as separate
conmiercial tabletii and R5 a fixed-do;se txmihi'ilion tablet

METHODS
This was a single-center, open-label, r¡mc!mized, l-treatmeiit; Lpeod, cxassovex, replicate-design smdy_
Healthy subjects "pere Tiudomly Rssiêledto 1 of2 treatment sequences m which they received a $mgle oral
dJJse ofeacn treclImen!: ADA&lJSU tPiJJglitazone 30 mgiglimepírüle 2 mg fixed-dose combination
prodiicl) and the concomitant admiistration ofil cammeriily availahlepiog!ilm:one 30 mg and
glimepiride .1 mg tablets. The sequences of treatnienls weresucli thatiipon c1.letioii aftlec study eaCH
subjed had received both treatments hvice,_ Durmg each period, Mood samples were collected at specified
time points up to 72 hourn pootteatment far tle meaSurement of semm. pioglitazoiie ami gliiepirde
concentrations. AdveTse, e-,¡elifS (ARs) and concomitant medication,; were :monitored and recorded
tlngliout tlre shii:y_ Otler $1fety evaÌuationi. mcluàeÆIclinical laboratory fest$, vital sigm, 12~lead
electrocardiograms (EGG),and physical examiliat:011s_

Number of Subjects ,(Planned aud Analyzed):
Plaimed: 36 SlWjects, is siîbjects per sequence.
Pli:il'iacokinetic parameters weTe calmiated for aU 35 iiubjects, fuat enrolled. Data obtained from
34 subjects were suffcient to facilitate, calcuIation ofile pliiinicokinet:e parameters l! at Ieast 1 period
for Dotl trealmeiits ,and. were Îndmled in tne statistical analyses. All 35 subjects \\ree inCluded. ill the safely
evalmltioii.

Diagnosis and Main Criteria for Indiisii:n:
To qualify for study paricipation" subjec,ts mii'!l IDve been liealfiy male sub,jects or nmip:regiiant,
nonlactating female iiiibjedl! aged 1& to 55 yearn, iidusive; be.en lvilliug to sign theinomied C£lii,;en! form;
had dinicii1 liltom!o:r re'111iti witJi me reference rtnJ!)es ortliat '.vere acceplahle to the investigator;
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Tite of Study:
An O:Pen-La.lil,RandQh'1zed, 4-Period, Crossover, Repheate. Stiuliy to Determe. the. Hioequivaleiicy of
Pioghta.zoiie 30 m,g and Glimel1iride 2 mg 'W1ien Admiiüi.ered as s.epanite Cmumecial Tablets and. as a
Fi."led-Dcse ComlJinalìoii TaMel

weighed at least IJ 0 poi: and had a body maSS index (EMI) S;30kJ¥m2; and ild ane,gative h~patitis
panel aiid:lumauiiuinunodetlcieiicyvuns (HIV) antibody telr at Scre.eml1g. .

Test Pl'odui:t, Dose~ Mode of Adminisih'lltioii, and Lot Nmnber:Dmg Dose Fomi
AD-4&33SU pio,glitazOlre 30mgl fíxed-dose; combmatioii

glimepiride 2, mg produCt
Dui;iitiull (If TI'tHiitmellI:

The total dii:non of tile study for a :'ibj.edwllo coinpleted alttreatmeiits waS approxiinately 26 days,
indud.g Baseline (Day _.1). A washom interval of7 days :¡epiliateIÍ the 4 smg!le do;~e.s.

Rdel'en.ce Tiierap)., Dose, 1\I&de Bf Adininistration, aru IAt Numher;
TIm!! D;¡se Fomi
ACTOS'R' piogïitazOlie 30 mg enrieicial tablet
AMARYVw glimpiride 2ing . cOl1mien::iaI tablet
Ci:iteria fill Evaluation:
:Phal"JllacoronetÍ;:

For each subject, the foUo'Niug pnærmacakil1etic parametes; were c:a!lcnlated for each åtiidy period :fom
serm cance.ntmrious ofiiichanged glipiride and. piog'ltazone according to the model-independent

ap1'1'acl1: area lUlder the reRlm oonce.ntr-anon-til1e cii:re frmn time 0 to tim of th last qmmtifiable

conceiitratimi (AUCIO-tlq¡cll,areauulÍer the ite:ni: concen.tmtion,time cUPie fromûme 0 tomfinity
(AUqO-ÌJrJ, maxíum obsenreà semm conce,ntratloii (Cm¡¡x), the time at iv!iidi Cmax occurred (Tmax),
tem:rul phase elimination rate constit (),zl, termal e;iminatwnlialf-life (Till), and apparent oral

deanm.ce (CLlF).

Safe.f)':

Safe,ty "liliables indtu:ied.4.s, di.iical liiboratorytest results, ..ita! si,git, ECGi!, and physical

eXl1minatiollt

R.ute
arnI

LotNQ.

Z5931021

Route

omI

Lot No. 

Al!H30
1075415onI

Statitical1\let.lods:
:Pharmaco-ronetie 1iÆeasurcfiE:

SíatiSnC1l ll!k'lìyse,~ were performed Dll TIDal!, kz, and. tÌ1e natural Iogaritlim1 of AUC(O-Uqc), AU('J(IJ~iif),
ll!ii: Cma;" for pioglitazone and gIimepi.ide. The staíisticiiI model used in this replicate crO$sClver ;study ,vas
based. on th FOD.d and Dru AdmiitratiOll (fA) giiidaiieentitled G¡iidrmce for Imin"J.tr:F S;taJi~iical
jlpprot1ches to EstablisHing Biaeq-riiw:lenæ. The mod.:eI included. fîxedeffeets for æqii.nce, period, a!Jd

treamieit .'iith diffrent iiitrasubject variability for e¡ich tre1ftment Carrollereffect \¥asalso explored by
lldig fuis fi.ctor into the aforementioned liDdel

Witbii: the fran1eVrOrK offhese models, the 90% c;onfîdence intervals (CIs) for t1ie ratio (tf'stfrefereiie) of
the least-sqimres (IS) mean oÎAD-4&33SU (Treatment A) reIMi,,;e to th LS Jleanof the concomitantly
administered pioglitazOlre and gIìinepirid:e. corieæiiil ml!ets (lreatment B) were eaIcii1ated for

AUC(O-Ui:c), AUC(O-inf), and. Cmax ofpioglitaziie mi glimepiride. The test trezmient iva¡¡ eOllidered
bioeql1ívale.nt to tbe reÍereiiC€treatment if tJie 9!J~';' CIs oftheSlè ratios ',"ere wiilin &0% to 125%.
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Ti:le of Study:
An Opn-Label, lRi.nidoinIzed, 4-Period, Croiliio'Vff, Replicate, Srndyto Determine the Rioe'1uIvaleiicy of
Piognmz(me 3D mg andG1iepiride :2 mg 'iilhen Administered as Separate CommercÎal Tab1e,ts and as a
Fi.i¡ed-Doile Combinaticm Tablet

SUMMARY OF RESULTS .

Siibject DìspO'sititlU:

A total iif35 healthy siibjeds (meai age, of3L3 years), i.luding :n maie and 13 female su!Jj,ects, were
randomly assigiied 10 treatment at 1 study $ire, Thirtyctwo subjects (91 A~ ~Io)~ inc11idng 19 iile and
1-~ femaîe subjects, cnmpleterl flie Srildy'-TJie,e liuJ,jectsdirrconhl1ued the study early: 2 iliibjects\yilhdew.:l
vniUlitarily and 1 silhject wifum:e\\' liecai.ie nfAEs
:PliarmaC1lIDiieÔCResults:
Tire systemic exposilres to piogIitazoir and gìimepàid. after admistratiou iof AD-4:1B3SU were
hioequivaleiit ÊiQeXJ1sures obJHirve!Ì aft ci:mco:i1Itait administration of the separate eommercial
píog1ïtazmie and. glimepíride tablets. The9JJ'!, CIs aftile LS niel\'l nrh.os fur AUC(t.-Ilì) imd Cmax of
piog1ïtazoneand iWC(OcÎIlí), AUC(fr-tIqc), imd Cmax of glimepiriide were ,,,it1iiii the &0%, to, 125%
intervaL. The 9ü% CI oft-he is me;an ratio for AUC1:0ctiqc) aipioglitazone full sLightly below the PiO"/¡' to
125% interval, as: the 90% (:1 for tils parame,ter was (77.4g~,~,~ 87.17%).
Tire IS mean aitt median Tmax val'ue,~ Íorpioglltazoue were approxiately 2 hours forÌJoth treatments,
¡m.d the is meim ~j.z. vahie's were 0,11'79 MIT after treahneiit \\'irli ADc4833SU and ttfr6& Vhr afier
concomitant aàInniStratioii øÎÍÏe co:i:iinercial tablets, The LS mean and median Tmax values for
glimepiride were behlleen 2: and :2.6 hOllS for.l:oiii tre11ÍlnfllÌÊ. The IS mea Ã,zvahlM wer O. 103 lll:rr
afiertreatinenì withAD-4833SU and O. 128 Vhf after c.Oli'Comitant ad.miiitratioii ofile commercial taÌJlets.

:PliarmacD-kinetic Analysis Results Ím Serum :Piuglitarniie and Glirnepirid'e~~. ._._-

Par..mecf"" La)
N Tnmtmeiit LS MecJil

Tec.stJ LS M1!an 90% CI ,.f'

I..t',u!litiù... .. Kder:euee Kiina (%)- (b)_""" Rano (Jj~l""~",
PiOl!Ì¡tll~2:;;

~""'m_ ~ ,=%.,~mm¡.'l_ W

""'Om"",, -="'''''''''', =",,,
AUC(O-tl'1c¡ .34 A 8055.277 .AlB 82.1& (17.41, 87.lT)
(h.ndmL) B 9!H1L961

A~~' - _v_v__v_v~_

AUC(O-iff 32 It 9404.891 AlB 84.40 (80.14, 8a.7~)
(h"ngtmL¡ B U213JMi9~"""'"'''''''''''~'' "=,,,' ''''',",,,,,,,, ......
CmiL"! 34 A &0.4 AlB 95.0 (8'753, iiH.l2)
,~,elmL) B ~37.2 W'w'wW_""~'~"."'''''.. ",*.".%,~"~,,,,,,* """"~'",,,.,~,,'''' X*,,'*;",,",'"'_~'''''
CJîml!j¡:iride ..

~

AUC(O-tiqc) 34 A 775..106 AlB 99.1 (95.011, 103.9'3)

(1n'cnginiL) . B 78'0.424¡"_w,~'"W
34

"",,,,,''''''''''," "","'=""'. """m "''',. """''='"
ATJC(O~int A ¡¡:OIS.725 AlB WI .14 (%6..62, lC5.¡¡5)

(h',ndmL¡ B 797Æ60__'WW'"'"'"
""156.75

"'~"""'"" ~,"ñCn 34 A AlB B&.14 (82.6, 94.68)
(nglmL¡ B l77.84

"il;;;;;!!;;. "'!iil TISli¡iiliii;§!§W¡;'W..¡ . '::;i;i.'Æi¡i;i~~,,~'" ;:__n''''il!! ':w;;iiiii""""
S¡mræ: TahlEs 1423 ,and 14.2.5.
Tr-eatml!iit A: ADA833SU (piog!itazone 30 nig(gbi.epiiide 2mg:!d_d"'Sl!c,.iniiato.npl'diret)~
'leitl::nt .8: 1 ping!'ilaze- 30 nig CDmDiraI tahlet adii:sterecd c,oncmi:í:tintly with 1 glpiride :2 mg .cQmDn:ia!
tablet,
(ai NatiaIlogaiiÎÍ of¡;\UCs and C:ix 1iHetlSOO mtll!ANOVA modeling.
(b) Ratio is LS mea of 'freati!!lí .41L5 mea ofTi-eamient B,
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Tide of Study:
An Open-LabeL, Randomied, 4-Period, Crossover, Fteplic¡¡te Stuy to Detenniie the Bioeqiùvalei:cy Qf
Piogutazi:me 3D mg and Glim.epiride 2: mg When Ad.mïnistereü as Sieparate Commecial Tablets and as a
Fixed-Dcse, Gombïmition Tablet

Safet;r Results:

The overall :incidene of AE.s was similaraiter aruninïsiration of both tratments. Twelve of 35 subjects
experienced 1 or more liE afer treatment ,¥ita AD-4&33SU, and 1 a of 34 subjectil expeIÎeiied 1 m mo.e
AE. after ad.niSíriiiion (¡nhe commercial tablet;:. Headadie and dizziess were tle only AEs eJ;~erienced

by more than 2 subjeds iieitlier Iranneni group. AU AEswere c;¡nsidered mïldin severity. No ser¡oli5l~
adverse evens (SABs) were reported, ;¡uid no deaths occtI:red during this study. One subject discüntiimed
tae study becaiue of AEs (mild facíallesions and. mild dizziness). There ",'ere, no clinicalIy :irriportR!lt
abn(!Tm.allab;¡r~tory, vital sign, EeG, orphysicsl exainÌatlol1 fíOOI1&"'.

AEii Repoded DJ1 or More Subject'! in An)' Treatment Grimp

Tl'òftliellt'A".. ~;;;t;;;;ti""~N=35 N=34
.. '~fiì;",~=,,~;',~~ì,,~

12 (3~;3)~~, l1J!~;:!1
SJi'Stem Org:n..Clnn

Prefeill"'''l Term
Aiu' AI: . --::'" ""
Gastl"'Dli~liThI DhDrdel'$

Diarrhea
¥IRtide~

Ner¥tHls System D:isol'i!ei's

DiuinE~s
Headame
l?:aaestli.esia

Rl!Ò'piratoI'Ji' ;'Tborai'C alidMedi:iøtilial Di;~rderø
"(;91!Sli

2 (5.7)
2 (5,7)

(l (D.G)

2 (5.9)

4 (I 1.4)
3 (S.~
2(5.7)

4 (IL8)
5 (14L7)

(l (D.O)

2(5.7) D(U)
.so~;i:e: 'Y~hk~l d ~ 1 ')
Tbeal:n1A: AD-4BSU (pioghtaz!me 30 mg!glime:iride2 mg;£íx.ed,dosecombianoii prodiid).
Ti'eatlliitB,: 1 p:iogli..zoi:e 30 mgcammE11õi..H..hlet adnistered c.ollCliitantly",áth 1 gliepide2 mg comme;¡c¡..!tablet. .
CONCLUSIONS:
Systemic exposures to piog)itazone and glimepi:ideafìer single~do$e aòminîstraiioii of AD-4&33SU

(piog)ìtazulie 30 mglglimpiride 2 mg :f"ed-dose combinanonprodud) ','ie.re òioequivalef to expoilmes
u'hs.rved after crmcolIiitant adminiatratimi ¡yftJie oommerillllY available pioglitazone 10 mg and

g)imeJ1íride 2 mg rnblem, Elütli rreatiiellts'iære safe andweU tolerated as adiniiistereà II this study,

T1iil C'ondusions are based. ou tÌle tbl10wing finilings:

- For piüglitiizi:me, tÌle 90% Cis of the LS mem rntios ror AUC(O-Îlì) and Cmax \vere \v:ítlii tbe EO%, tD
115% iiiterval

- For glimepi:ide, the 9m,-; C1;; of the. LS mean fa1Irgt for ,"'.liC and Cn were Witliïii th &0% to 125%
intervaL

-There were no SARs, Jeafus, or diiicaUy importmt abnormal Iabomtopj., vital sìg, EOO,luphyircal
examimition fmdings.

Datenf Report~

30 Ma:eh 2005
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2) Bioequivalence study

Title of.8tudy:
An Open-Lahecl~ Randomized, 4-Peúod, Cmssover, Replicate Stltdy to Deterwie the Bioequivaleiicy of

P:iogJ:tazane3fJ mg and Glim.epirde 4 mg Wl1en Administered as Se¥arate Commercial Tablets and as
a FiKed-Dose CombinatÎon Tablet

Niune of SIIOUS'IJI':

Takeda Global Research & De,velopmeiit Center, loc. (TURD)

N¡une of Fíiiished Prødud:

AD-4&33SU (pioglitazone 30 mgfglimepàide 4- mg ñxerl-dose combination product)

11iyestiglltClr: Study Center: __~~~' rr
.

-..

\. J
Pu1ilicatìmi (i'efereiu:e):

None

SlmlyPeriiid:
16 October 200'l to 16 Novemher 2004-

OBJECIIVES
Prim.1ry:
T(¡ detenmii fuebioeguivaLeiice ofpioglitazone and ;glìmepirideiihen administeredi:oiicomitantly as
separate commen::iaL tablets mias a fh::ert-oose combIl1atIun tablet.

S'f'condal'Y:

... Tó 'êr.alhtite ¡he safety of piogìitazoueand gJim.epiride when administered con.co:ritanl1y as separate
cOlnniereiaI reblets and as :1 fixed-dose cQmhin'ltÏoh tablet.

PItas\" 0'£ DeveÌGpmimt:

Ph;¡se i

METHODS
This \\"isa $iiigle-c~llter, open-label, rndomized, 2-tre.atmeiit, 4-periDd, crossover, rep1ic;atede~~Igii

iltiirl. Hedhy subjects were nmàomLy ;ass;igned to 1 oil trealiie!!t ilequeiicet mwliidi they received a
siigle oraL dose of each treJlínieii: AD-48:BSU (piog.ltaz.cne 30 mgigJÎme¡piride 4 mgii.'led-dome
coriihiiiinoii prj)dnct) mid the concOli1Îtimr aooiimstrnfioii of the coi:iierciaHy availabìepIogl:fazone
3D mg and glimep:ìride 4 mg tablets. The l.equei:6S of treatments were such lhat upoii cpm.pletimi of the
stiidye,aeh subject had received holh treatments twice. Dlitiiig eachperimi, lJix samples were
colleeted at specified times up to 72holIS postte.a!meut for tiie meaSllIemeitof serum pioglilazoiie and
gìiiiellïrde conceiitrntIc!1. Adveme, eve'l (AEs) aiiiÌooiicmnitant inedica'toiis were illonitoren and
reoordedfuoughollt the study. Otber safety evaluations included diiicaL laborafory tests, vital signs,
12-Iead electrecard:ìogranLs (ECG.s),aiid. physical exainÎnaíÌoll.

Niunbei' of SlibjecI£ (Planned an.d. Analyzed):
Planned: 3& sUbjects, 19 subjects per seqlRllCec
Analyzed: P'1iaIlnacck¡netics~7 subjects; Safety-38 subjec,ts.
Iliagiiosis aud j\,hin Criteria for Indnsioii:
To ql1alify for sll1dy paricipatioii, r,iilJjects miithave, been lieaLfuy male subjects or iioiipregiallî,
noiiiactatiiig fell1lleistibjectsaged 1& to 55 years, iiiduirve; bee willng to signfue iiformed consent
form; had clinical Laboratory results withii I'he referencemiiges; orfuat were acceptabLe to the
iivestigatm; weighed at Ieai! 110 ¡poims and had a body maiL'! index (BMI) 530 kglm2; and had a

negative hepil!itispanel and human imnrniiodeficienC) 'Vims (HlV) antibooy resf at Screeníiig.
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Tide of Study:
An Open-Lahel, Randomied, 4-Perieil, Crossover, Replicate Stlldy to Detennlllf\ .tÌle Bioequivalen'Cyof
PÍog)itazmie 30 mg and G1imepiride II mg \;\l1iæn Pu:!minÍstei-ed 1\3 Sejpamte CoiiercIal Tahlets and as

a Pixed-Dose Combinaticm Table,I

.

Test Produet, Dose, 1i:íodie ,af Administration, aud LotNimlliel':

Jì
li-4&3JSU

Dose Ei Route tolNa
piog1itazoll 30 rnl

gJimepiride II mg

DUl'iitlmlOfTl'eatmeiit:
The tolal diimtÌon Qf tl stud.y for a s:ubjeet who completed aU treatments waS approximately 26 days:,
inclmling Baseline (Day -1). A wa3liont interval of? days se¡parated. tle. II iiingle dames.

RefereJlee Therapy, Dose,,llode of Adminstration, and Lot NiimDel':Drug Do,ge Fonn
ACTOs* pioglitazOJle 30 rn cornmen:üü tahM
AMARYL Ri glimepirìde II mg cominercIal tablet
Cr1teiiii for E'I'aluiition:

Phal'macokinetic:
Fm each snbject, fue following pharm.'lco¡kinehe parameers were r;iikulated for each stu!ÍypeIÎod from
serum cAlnCenrrtloTI ofiin.hanged gileprride and piogliazûnf; according to ile model-independent
appmach: area under the irnim wncentration.tÌlne eiie from hme 1) tofue lime oflast qnimtifiable
CQJ1£entmtlrm (AUGíO-tlqcJ), area umier the sermn concenkatiOl-timec ctnve from time CI to Îiifinity

(AlfCKO-inij), rnaximumol:.erved ;~eTIm ermcenrrJltlon (Cmax), the time at v';hich Cmax occurred
(Tmax), terrnrul phase eliminatioJl rate ccmstmt (:.t), temi:îI elimination half-lie (TV:!), mid
apparent oral cleaance (CUF),
Safety:

Safety 'lariable5 inçhided AEs, clinicallaìioratory test results, ,,':ta! signs, EGGs, ¡;m:l physical
examatlon&.

fixed-dosecombination
product

orni Z5932021

Route

oral

oral

Lot No. 

Al0330
1014614

St:itísticiil Methods:

PJiai~ml1eokiet:k Meiism'es:

StatistieaI analyse-s were performed on Tmu, ÂZ, andnahinil Iogarioois of AUC(O-tlqc), AUCen-inI),
md Crnax for pioglïtazaneand glîmepiricle. The statistical iiotlelus;ed Íntlis replïcarecrossever sticly
was based on ile Food anc!Dl1g Administration: (FDA) giiidiince enüt!ed GIlIilance for bidustl')l:
Statistical Appn:mr;Jis'J to Establishing BiolUiiìyalence. The'mooe.! includedfi'\'ecl effts for sequelK:e,
p;rioà, mdtratment ,'âilddfereiit ilitrasllbject variability for each tre:atmnt Canyover effect WM
el'Plored by adding each fador independently into the aforementiond modeL Group effe-et was also
expkmed by aikng group and giupxtreatment iiiterction terms into the model.
WiilÌl tÌl Îmmewoik offuse mqclis, tile 90% conñdence intePifals (CIS) for the raria (test!rference)
of the .!east-sqiiares (LS) meaii ,ofAD-4B:BSU (Treatment A) relative to the LS meaiiof ile
ccmnitmtIy arlIrsteredpioglitazoll amlgiiipiride commercial tablets (Tieami,nt B) "",ere

calculateJÙ farAUCeO-tIqc), AUC(D-iiif), and emu orpÏog1itazaneand glimepirïcl. The test rreatment
was consid.eredìiioequiva'lnt to !Ìl reference treatmentiftìie 90% CIS oftÌiesemtios t¥erewifhin &0%
to 125%,
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TitIDe of Sliidy:

An Open-Lahel, Randomied, 4-Perioo, Cm.ss.over, ReplIcate Study to Determie the Biooql1ivaleiicy of
Pioglitazone 30 mgand Glime.pirde 4 mg T~i¡lheii ßuÌinmir.tered 11$ Separate Comman:jal Ta!Jìets and as
a FiKed-Hose Combiiiatlon Tablet

SU~IM.ARY OF RESULTS

SUDJed UisposiHlm:

A total of 38 healt!iysuL'.ects (mean age of 2:9 years), including 1 g male subjects and 20 female
sul:jects, were raiìdoIll!y assigned to rreatineiit at 1 ;study site. Thirt-six subjects (94.7'%.), inc111ding

1&inle mbj,ecrsand 1& female su:lijec.I comp1eedtle s.tdy.l\'io siilijects discontinued t.e study
early: 1 snbjeet withfue\;'l' voluntarily for pers.onal reasoiis, arrd 1 subject ",'ifhfuew because, of
. difñc.uItes withtÌle i:lo(ld draws.

Phai'mlH:okie,tic Results:

S)'ttemîcexjJo$11es to pioglimzoiieand gìimepirdeafter sing1e-do:l adinnistrati1:m of AD-4!B3SU
'¡"exe bioequivaìent ti:exposures oliservedaIÌer CCUCOintit adniîstratioil rifthe øonneiciaIìy

avaîlahle pioglîtazone and glmepirile Cø1lJiieTCial tahletfL For piogiitaz011e and g1îIlepifidie, the
90% CIs oflhe LS: mean Jltios for AUG(O-tlq¡c),AUC(Ocînf), and Cmix. were withîn the 80% to
125% interval

The LSmeaiandi median Tmax value,t Îorpiogliazonewere betweel1l.5 and 2.2homs for hoth
treatlnemS. The 1.8 mean Àz Valiies ware OJJ81 1 íl after treatment ..vith AIJL4833SU and fL076 Vhf
aft c01icointant iu:lminîslralion rifthe c'lm.ID£~rcial tablet'i. The LS mean and media Tm.alt vaiuesfu
glim.epird.e werebetwee.n 2.5 and 2.7 hours for bofu treatments. TheLS ii:aii ;\z values were

0.0755 H1i afer treatmenr with AD4833SU and 0.0858 1llraIÌer concomitant admîslratwn Qffhe
commeicja.1 mbletlt.

Phannaeo:lcnetie Anaiysis Re!mlts for S'eriun I"Ioglitazone and Glimepidde

-Pilra:m~terÆ~) ;~-;:::~u~ - --- -- --- LSi¡e~ -- -- ~m~~T:t,m,~~mmm,~~, - ---LSAJL~aii -- - - --- -- -----

~~~l ~,,~,;;~''''~''~~~= Re:flll'ell;t~,~;";,~~~tim"ß!;!i~~~fl!l,,i~)
JPiugutazoiie

~""ÃUC(O~Hq¡c)

~;
90441 (;1 (If
RatIut%)

37 A
B

9248.49
1(1627.333

AiB
~~""~""';"~""~""=""",,

87.03 (82,)í.í, 9i.si)

37
B
A

117~l;Ð~~"",~",,=

105&.7 AiE 92.29
-"""",~-",,,-=,~,,,,,*,,,,*.,"

(8636,9&.7)

A 1835..121
5 1825.751
A 195(1.192

(I'.l!;§lni) 5 1918.079
--C;;~;Z---~--37-.--"-'--A-'----'-.-291ï.5

(ng/mL)
Scgur1:: 'l¡¡ble 14.2.3
TreatUl'im A: AD4813SU (pIi:glifazeue 30 mg/gli'mEpIi"Ì&e 4mgfud dose combmaIii:1lpromict).
'li!!¡¡linili B: 1 proglilazonE 30 mgco:irci.¡¡l labliñ ;admi.m~teæd eoncomtJJ1.t1y with 1 gl:iepii"ideA mg
comm..n:iahablit.
(a) Natl1iaiiog¡iiiihms af AUC!i and Ciia:.weTe used in th'i analy,is üf..ariauca (.4.'iOVA) iiodéllng:
(b) Rati" is LS :mEOO Tì'latment Ji¡lLS m'iiUof'lreatmeut 5..

37 ArB l00.51 (95..2, 1(1)57)

ilJB l.l.67 (96..3, 107.04j

AiB 85:5;"9.._.....__.. (8!'HiO,91.09')
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Title of Study:
An Open-Label, .Riidonriz!.ÆL., 4-Perioo, Cmøiover, Replicate Study to Detenni:ne, the Bioequivaleney of
Pioglita:nme 3t. mg and. Glimepiride 4- mg When Adniinistered 25 Se1pa:mfe Commercial Ta1:dets and as
:a Fixed-JJ1Xse CombmahoiiTablet

Safely R.esult§:

The u\!er,icIlm.L:h:!.tn,~! ëif AEs ,""M generally low durng D01ùÎIeailien1s. fimrr of 3& S\ibjects
experienced 1 or more AE aftertroonneiit with AD-4S:3JSU, ami 9 of 37 subjects experienced 1 Of mare
liE aftertreafmeiit with the commrcial tablets. Headache was the only AE experienced by IDore dian
:2 suLiec.ts iii either treatment group, iid all AEs were considered ImId in severity. No serious adverse
eveiifs (SlABs), deaths, or ml§ontinuàtiolis due' to AEsoc'C1ie,d dirriiig tliisstudy. There were 110

clinically important abiiormallaboratorjf, vita sign, EGG, orpl1ysicalex.amina!ioii findingiL

AEs Repnl'ted: by 2 t1lMoreSuhjeds i.n Any TreM:melit Grdup
""~""~~,,,

Tre'¡¡tm~iit A
1'=38

"\'~\rrleri;~~ Te~~"':~"';:~¡¿'*~;'~''''';~i.';;K. n (~l
4 W5

~"w;
Tr~iitm~iit Ð

N=37
ii (%)

....!1ausea _'''',''_''''__,___.,' 1 ,(;iÆJ""~"",,_,,
NérirnuJJ S)'''te'lI disarde:rs

He¡;d;idl."
Tremer

,,__,.,,£,,(5.4) ...,__"",,,,

"~,,'" m,..~-
Source: Tabte'11'D .12.

'lf.e¡;fllt À: AD-4833SU (poglit¡z_a 3JJmg!gI,iirepù'Íde 4 mg tix dtrsa coi.iaatian pmducf).

Th;ifm¡;t B: lp:trgtit¡¡¡;one 3Cl mgcim'Ii;i.cial bbletaànÎs:tretl concomitantly with I glimep.iüda 4 mg
etmieycÎ;;1 í¡;b!ä

1 ('..6)
. o (O.Otw,_..,

:3 (&.1)2,~~",_

CONCLUSIONS:
S)'stemîc expt'sures to píoglitazone and gliIlepiride after smgie-dooe adiniinistraticiiof AD-4S:3JSU
(piogiiti:zone 30 lIg!gI:ìepiride 4 Jug fixed-duse cumòimtion product) were i.ice'1u1i¡iiì.ent to
expostiresoòserved after cOIlDmitimt admÎ11istratioii of th conmiercial1y available pioglitazDlle 30 ing
iiG glimepiride 4. nig tiihì.et. Both treatn1eiirS were safe and '&-êll kllernted asadmîllstered in tñissrndy.

These OOnCll1sl0lli are biuierl on tle fi:llowiiig midings:

· For pioglti.zone and g;timpiride, th 9j)~,\,CI;: of theiL'S mean ratios furAUCand Cllax Viiere

witlin tle gj)% to 125% interval.

· There ,\lere no SAEs,deJltls, or ciiniHy iEipartantlilmorliii:lla!JoraIol.', vital sign, ECG, or
physici!l eXl'lliirionfiiid!ls.

Date QÎR.eport:

31 bt1ardi 21)0)
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C OCPB Filng Memo

4.1.1 Office of Clinical Pharmacology and Biopharmaceutics
5 New Druq Application Filnq and Review Form

5.1.1.1.1 Genera/lnformation About the Submission
Information Information

NDANumber 21c925 Brand Name -
OCPB Division (I, II, II) II Generic Name PÎoglilatòniHglimepiride
Medical Division DMEDP Drug Class Th iazolidinedione/sulphonylu rea

OCPB Reviewer Jayabharathi Vaidyanathan, Indication(s) Type 2 diabetes
Ph.D.

OCPB Team Leader Hae-Young Ahn, Ph.D. Dosage Form 30 m'J/2 mg; 30 mg/4 mg, .''''

-tablets
Dosing Regimen QD

Date of Submission 6/28/05 Route of Oral
Administration

Estimated Due Date of OCPB 3/1/06 Sponsor Takeda
Review
PDUFA Due Date 4/29/06 Priority Classification Standard

3/29/06
5.1.1.2 Division Due Date

-5A.1.2A.1A.1 Clin. Pharm and Biopharm; Information

"X" if included Number of Number of Critical Comments If any
at filing studies studies

submitted reviewed
STUDY TYPE 

Table of Contents present and. X
sufficient to locate reports, tables, data,
etc.
Tabular Listing of All Human Studies X
HPKSummary X
Labeling . X
Reference Bioanalytical and Analytical X
Methods
I. Clinical Phannacology

Mass balance:
Isozyme characterization: .

Blood/plasma ratio:
Plasma protein binding:
Pharmacokinetics (e.g., Phase i) -

5.2 Healthy
Volunteers-

single dose:
multiple dose:

5.2.1 Patients-
sinale dose:
multiple dose: .

Dose proportionality -
fasting I non-fasting single dose:
fasting I non-fasting multiple dose:

Drug-drug interaction studies -
In-vivo effects on primary druq:
In-vivo effects of primary drug:
In-vitro:
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.

Subpopulation studies -
ethnicitv:
gender:
pediatrics: ..

geriatrics:
renal imoairment:
hp,natic impairment: ,

PO: .

Phase 2:
Phase 3: ..

PKlPO: .

Phase 1 and/or 2, proof of concept:
Phase 3 clinical trial:

Population Analvses -
Data rich: .

Data soarse:
II. Biopharmaceutics

Absolute. bioavailability:
. Relative bioavailability - . ..

solution as reference:
alternate formulation as reference:

Bioequivalence studies.

traditional design; single / multi dose: X 3 3 - vs. individual
.. components

reolicate design; single / multi dose:
Food-druri interaction studies: X 1 1 ..

Dissolution: X Dissolution profile provided at only
one media and speed.

(IVIVC):
Bio-wavier request based on BCS
BCS class

ILL. Other CPB Studies
Genotype/phenotype studies:
Chronopharmacokinetics .

Pediatric development plan .

Literature References
Total Number of Studies 4 4

5.2.1. 1..1

5.2.1.1.1.2 Filabilty and QBR comments

"XU if yes 

5.2.1.2 5.2.1.2.1.1.1.1.1 Comments
x Reasons if the application is not fiable (or an attachment if applicable)

5.2.1.3 Application fiable ?

. Please provide dissolution profie for glimepiride in pH 6.8
5.2.1.4 Comments sent to firm? phosphate buffer containing 0.05%, 0.1% and 0.2% SOS

using USP apparatus 2 at 75 rpm.

5.2.1.5 . Pleas submit bioanalytical reports No. 0221-04165; 0221-

04167; and 0224-04168-2.

QBR questions (key issues to be
1 ) Does the proposed dosing combination address all the possible combination thatconsidered)

patients may likely need? 

2) Does food alter the bioavailability of actoplus sulf?

3) Is the combination formulation of pioglitazone and glimepiride (30 mg/2 mg, 30
.mg/4 mg and -I bioequivalent to individual commercially .available
tablets?

4) Is the dissolution method appropriate for both pioglitazone and glimepiride?

5) Have the analytical methods been suffciently validated?
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Other comments or information. not Since no clinical trial was conducted with the combination tablet strength proposed
included above in this NDA submission, it is desirable to conduct DS) inspection on the pivotal BE

study.
Protocol: 01-04-TL-OPISU-002
Title of study: An open-label, randomized, 4-period crossover replicate study to determine
the bioequivalency of pioglitazone 30 mg and glimepiride 4 mg when administered as
separate commer,?iai tablets and as a fixed dose combination tablet.

Clinical site'
Analytical site' ,-_

. --. _._. ... - ._- ..... . . -

Primary reviewer Signature and Date Jaya bharathi Vaidyanathan, Ph.D.) §e_co~dar~l"viewer Signature and Dati:. Hae.Young Ahn, Ph.D.
..

Background:

On June 28, 2005, Takedasl.bmitted NDA 21-925 for pioglitazone/glimepiride tablets
mg for the treatment of type 2 diabetes. '-- strengths of the pioglitazone/glimepiride

fixed-dose tablet (30 mg/2 mg 30 mg!4-mg.u- ~are proposed. Tablets used
in clinical studies were identical in composition to those intended for commercial use.
Four studies have been submitted under the clinical pharmacology section as follows.

.r

L ~
. An open-label, randomized, 4-period crossover replicate study to determine the

bioequivalency ofpioglitazone 30 mg and glmepiride 2 mg when administered as
separate commercial tablets and as a fixed-dose combination tablet. i

An open-label, randomized, 4-period crossover replicate study to determine the
bioequivalency of pioglitazone 30 mg and glimepiride 4 mg when administered
as separate commercial tablets and as a fixed dose combination tablet.r ~

.

.

L J

Findings:

Food-Effect study: Results indicate that exposures to pioglitazone and glimepiride are not
altered in presence offood. There was a delay in Tmax and decrease in Cmax in presence
of fóod for pioglitazone. There was not effect of glimepiride' Cmax in presence of food.

The combination tablet is proposed to be taken once daily with the first main meaL. ~

Bioequivalence studies: Based on AUC and Cmax values, the rate and extent of
absorption ofpioglitazone and glimepiride following administration of the pioglitazone
30 mg/glimepiride2 mg and pioglitazone 30 mg/glimepiride 4 mg. dose of combination
tablets were bioequivalent to that observed following co-administration of the separate
commercial pioglitazone 30 ing + glimepiride 2 mg and pioglitazone 30mg + glimepiride
4 mg tablets respectively.
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Proposed dissolution method:

Sponsor is proposing the approved dissolution conditions for pioglitazone while it is
different for glimepiride. .

Conclusions: The Clinical Pharmacology section of this application.is fiable.
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D DSI Audit Report

MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: February 28, 2006

TO; Mary H. Parks, M.D.
Director
Division of Metabolic and Endocrine Products, DMEP

FROM: Michael F. Skelly, Ph.D.
Division of Scientific Investigations (HFD-48)

THROUGH: C.T. viswanathan, ph.D.
Associate Director - Bioequivalence
Division of Scientific investigations (HFD-48)

SUBJECT: Review of EIRs coveringNDA 21-925 . '" __..
(pioglitazone HCI + glimepiride tablets, AD-4833SU) J
Sponsored by Takeda

At the request of DÌ\EP, the Division of Scientific
investigations audited the clinical and analytical portions of
the following bioequivalence study, performed at "N'='"~~
in 7 '". ff'_"_, and T "' !,?t . in .~~".
respectively.

study 01.-04 -TL-OPISU- 002: "An Open-Label, Randomized, 4-period,
Crossover, Replicate study to Determine the
Bioequivalency of pioglitazone 30 mg and Glimepiride
mg when Administered as Separate Commercial Tablets
and as a Fixed-Dose Combination Tablet

Following tJie inspection at - I "f r Form 483
was issued. Following the inspection at ~. ( --.
_~ .. ",_ '" . .... i there were no objectionable observations anrl
no Form 483 was issued. The objectionable obse:r:vation at --
and our evaluation are. as follows:
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Page :2 of 3 - NDA 21-925, (pioglitazone HCI +
glimepiride tablets, AD-4833SU), Sponsored by Takeda

1. The investigation was not conducted in accordance wi th
the investigational plan, in that 6 of the 38 subjects
did not have two negative serum heG tests of which the
first hCGtest was conducted at least 7 day"s prior to
the first dose, and the second before dosing. The
first aerum hCGtQ!'ts for six . sliJ:jeçteJ1Q03;~=~~,~. . .___
l007,L¿ l02i/--l033if-~-;:-:i035F-~:~, and .1037 F..
were done only 2 or 3 days prior to the first dose.

One negative hCG test either :2 or 3 days prior to dosing, and
another negative hCG test 1 day prior to dosing, provide
adequate assurance that the 6 subj €lets were not pregnant. An
earlier fiTst hCG test would not have given better aSSUTance
that subj €lets were not pTegnant at the time of dosing. This
technical protocol violation did not compromise subject
protection.

Addi tional COllent:

Subject #055 (acquisition number 1003), a 27-year-old female,
had no glimepiride in her plasma for any sample in Period I,
although there were expected concentrations of pioglitazone.
~repeated t.he glimepiride assays to confirm the results.
Our audi tsfound noe:xplanationfor t.his abernmt outcome in the
clinical, dosing, or analytical records. During the othiar
i'eplicate Period with the same two approved (reference) tablets,
the expected concentrations of both drugs were present.

Conclusions i

DBI recommends that the clinical and analytical data from study
oi-04 -TL-OPISU- 002 are acceptable for review.

After you have reviewed this transmittal memo, please append it
to the original NDA submission.

Michael F. Skelly, Ph.D.
Pharmacologist
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Page :3 of 3- NDA 21-925, (pioglitazone BCI +
gliinepiridetablets, AD-4833SU), Sponsored by Taked¡

Final Classification:

VAl
NAI -

Recommendation: The data from study 01-04-TL-OJ?iSU-Q02 are
acceptable for review.

cc:
HF'A-224
HF'D-45/RF
BF'D-4B/Himaya
BF'D-48/CF
DMEP (formerly 11F':Q-510) IWeber
HFR- ,__
BFR ~ --C.--~ ------:::.~~~!

Drafted: MFS 2/28/06
Edits.' JAO/MFS 2/28/06
DSI: _~ O:\BE\EIRcover\2192stak.piogli.doc
FACTS: 701252

----,......'.._-_..,...._---_...........,....._--.-...... ..'....._---.....__......:._----.....-._-_....__.........'..._..'..,-----...._--_... ....'.
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.
......,....-........._--_.__..__......._-...._--........,---...._---......_--:..._---.._-....._--......-..._-.....__.....:....'........._-........

lsi
Amalia Himaya
2128/2006 03: 06; 48 PM
eso
Paper copy signed by Dr. Viswanathan on 2/28/06 and
available upoii request.
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---------------------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

/s/
---------------------------------------------------------------------------------------------------------------------

Jayabharathi Vaidyanathan
4/7/2 0 06 02: 03 : 3 5 PM
BIOPHARMACEUTICS

Hae-Young Ahn
4 / 7/2 0 0 6 02: 59 : 3 7 PM
BIOPHARMACEUTICS
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Office of Clinical Phflrmacology and Biopharmaceutics
New DruG AIJØlication Filng and Review Form

General InformalIon About the Submission

Information Information

NDANumbcr 21.925 BrondName ..~
OCPB Division (I, II, III) II Geiieric Name Ploglltazone/g IImepi ride
Medical Division DMEDP Drill/Class Thlazolldinedione/sulohonvlurea
OCPB Reviewer Jayabharathi Vaidyanathan, Indleotion(s) Type 2 diabetes

Ph.D.

OCPB Team Leader Hae-Young Ahn. Ph.D.
i . Dosage Form ~QJll.!I/2mø; 30 mg/4mg;~.~....

_¡ablets
D!)sbw Rel'imen OD

Date of Submission 6/28/05 . RO,l,te of Administration Oral
Estimated Due Date ofOCPB Review 3/1/06 Sntmsor Takeda.. . -,

Prlrirltv ClassificationPDUFA Due Date 4/29/06 Standard
Division Due Date 3/29/06

C!iii. .Plianii. and Bio ¡hiirm. InlO.liiation .

"X" if included Number of Number of Critical Comments If any
at filng studies studies

submitted reviewed
STUDY TYPE 

Table of Contents present. and X
sufficient to locate reports, tables, data,

etc. .

Tabular Listina of All Human Studies X

HPK Summarv X

Labelinq X

Reference Bioanalytical and Analytical X
Methods
.

Clinical Pharmacoloavi.

Mass balance:

Isozvme characterization:
Blood/plasma ratio:

.

Plasma protein bindina:

Pharmacokinetics (e. a., Phase n -

Hea/thy Vo/unteers-

sinale dose: .

multiple dose:

Patients-
single dose:

multiple dose:

Dose proportionalitv -

fasting / non-fasting single dose: --
fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary druq:

In-vivo effects of primary drua: ---_.~_.
In-vitro:

Subpopulation studies -
..

ethnicity: .- -~--_....-_._. -,
aender:
pediatrics: .--- -



aeriatrics:

renal impairment:

hepatic impairment:

PO:

Phase 2:

Phase 3:

PKlPO:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analvses -

Data rich: . .

Data soarse:
_._--

II. Biopharmaceutics
Absolute bioavailabilitv:

Relative bioavailabilitv -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

tr,aditional design; single I multidose: X 3 3 individual- :: vs.
comoonents

replicàte design; single / multi dose:

Food-druÇJ Interaction studies: X 1 1

Dissolution: X Dissolution profile provided at only
one media and soeed.

(IVIVC): .

Blo-wavier request based on BCS

BCS class .

ill. Other CPB Studies
Genotvpe/phenotype studies:
Chro nooharmacoki netics

Pediatric development plan

Literature References
Total Number of Studies 4 4

Filabilitv and QBR comments

"X" If yes Comments

Application fiable ? X Reasons ¡fihc application i~.DQI filablc (or aii altachmcii ifapplicablc)

Comments sent to firm? . Please provide dissolution profile for glimepiride in pH 6,8
phosphate buffer containing 0.05%, 0.1% and 0.2% SDS
using USP apparatus 2 at 75 rpm.

. Pleas submit bíoanalytical reports No. 0221-04165; 0221-

04167; and 0224-04168-2.

.

QBR questions (key issues to be 1 ) Does the proposed dosing combination address all the possible combination that
considered) patients may likely need?

2) Does food alter the bioavailability of actoplus sulf?

3) Is the combination formulatioii of pioglitazone and glimepiride(30 mg/2 mg, 30
mg/4 mg and ,- bioequivalent to individual commercially available
tablets?

4) Is the dissolution method appropriate for both pioglitazone and glimepiride?

5) Havethe analytical methods been sufficient1y validated?
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. ..

Other comments or information not Since n~"lInical trial was c:øl'ducted with the combination tablet strength proposed
Included above In this II"'A submission, it Is desirable to conduct OSI Inspection on the pivotal BE

study.
Protocol: lli,Q4-Tl-OPISU-002

Title of sti.dy: An open-label, randomized, 4-period crossover replicate study to determine
the bioeq~ivalency of pioglitazone 30 mg and glimepiride 4 mg when administered as
separate commercial tablets and as a fixed dose combination tablet.

Clinical sltf¡ _

Analvticatslte'
Ú~-;¡~Ar,tv~jl_6_l!: ~~_

.

.

Primary reviewer Signature and Date' Jaya bharathi Valdyanathan, Ph.D.

Secondary reviewer Signature and Date Hae-YoungAhn, Ph.D.

Background:

On June 28, 2005, Takeda submitted NDA 21-925 for pioglitazone/glimepiride tablets mg for the
treatment of type 2 diabetes. ..",~1irengths of the pioglitazone/glimepiride fixed-dose tablet (30

mg/2 mg 30 mg/4 mgJ.."",~Wi'''_j!;t",,,are proposed. Tablets used in clinical studies were identical in
composition to those intended for commercial use, Four studies have been submitted under the clinical
pharmacology section as follows.

· r ï

"-
An open-label, randomized, 4-period crossover replicate study to determine the
bioequivalency of pioglitazone 30 mg and glinepiride 2 mg when administered as separate
commercial tablets and as a fixed-dose combination tablet.

· An open-label, randomized, 4-period crossover replicate study to determine the
bioequivalency of pioglitazone 30 mg and glimepiride 4 mg when administered as separate
commercial tablets and as a fixed dose combination tablet.

. ¡".

~'
.

t'

"- .J

Findings:

r"
'(

'-
.J :

Bioeguivalence studies: Based on AUC and Cmax values, the rate and extent of absorption of
pioglitazone and glimepiride following administration of the pioglitazone 30 mg/glimepiride2 mg and
pioglitazone 30 mg/glillepiride 4 mg dose of combination tablets were bioequiva1ent to that observed
following co-administration of the separate commercial pioglitazone 30 mg + glimepiride 2 mg and
pioglitazone 30llg + glillepiride4llg tablets respec,tively.
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Proposed dissolution method:
Sponsor is proposing the approved dissolution conditions for pioglitazone while it is different for
glimepiride.

J)K$:QIUIÍ\l1I ('Y.)~~f¡~~~ -----",~:LÇ(K!.__-.. _----.~.-ij-~--~mi;n'.i
.. Pk,gli lilnmc.fIC:l. l\(ll 1='l~I~f;,~gQJ ofuiti~ et%htlîlfCI~.O:~ d¡t¡iiiil~ød itt 3(1 mi.r

Gliiiiópitide Noiless ¡lWlrl '~tQ) ortll~liibeJ vla¡miil.(;;¡lii~4()5S dis$tih'C in 15 min

. Tes'(AI(.ethtltii '-~"'--'-~---~~~ "'~=-_._~=
Medium Pio.glitaz0neH.CL lìü'( mL0lp:El eblli'idc I.mlter

Olìmepiride: 'ion mLot' pM o.S$edìltltl:ioilÌ'h~ linne¡ cnIHailiiri§ Ü. 2% $D$.

A.p¡innlUls Pìng!i,r;niicHCl: (lSI' ari~llttl$ 2, 50
01 irnepil'idø: USP aiiliIINi1\l$ 2, 75 I'H'I~~~~~4Ø~~&I~~~fMMf*m'Ml~ t, ft*.. t .H ViMM?~~~#4f

SHutet" Seciími 32. P 5.3 ürMntlule T

lj~~~l¡!li,__~,i; i,H

Conclusions: The Clinical Pharmacology section of this applicationis fiable.

Proposed Labeling:

1" ..L .,
(pioglitazone hydrochloride and glimepiride) tablets

DESCRIPTION

~ (pioglitazone hydrochloride andglimepiride) tablets contain two oral
antihyperglycemic agents used in the management of tye 2 diabetes: pioglitazone hydrochloride and
glimepiride. The concomitant use of piöglitazone and a sulfonylurea, the class of drugs that includes
glimepiride, has been previously approved based on clinical trials inpatients with type 2 diabetes
inadequately controlled on a sulfonylurea. Additional effcacy and safety information about

pioglitazone and glimepiride monotherapies may bc found in the prescribing infonnation for each

individual drug.

Pioglitazone hydrochloride is an oral antihyperglycemic agent that acts primarily by decreasing

insulin resistance. Pioglitazone is used in the management of type 2 diabetes. Pharmacological
studies indicate that pioglitazone improves sensitivity to insulin in musc1eand adipose tissue and
inhibits hepatic gluconeogenesis. Pioglitazone improves glycemic control while reducing circulatinginsulin levels. ~

Pioglitazone (caS-((4.(2.(S.ethyl-2'pyridinyl)etlioxyJpbenyJlmctbyIJ.2,4-thiazolidincdione monobydrochloride belongs to a different cbemieal
class and has a different phannaeologiea! action than the sulfonylureas, biguanides, or the a-glucosidase inliihitors, The molecule contains one
asymmetric center, and tbe synthetic compound is a racemate. The two enantIomers ofpioglitazonc intcreonvcrt in vivo, The structural formula is as
shown:
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