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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 include— ‘bioequivalence studies for
the =<combination tablet strengths (30 mg/2 mg; 30 mg/4 mg < Sl
pioglitazone/glimepiride respectively) comparing to the commercial tablets given
concomitantly and a food effect study. Results from these studies demonstrated that
| memmmememmscs 30 mg/2 mg and 30 mg/4 mg were bioequivalent to the commercially
~available Acto Itantly.  comsemsmmaossnsmames :

e e s i . Tz - - o e

Takeda has submitted an NDA amendment for Duetact combination tablets on 4/20/06.

This NDA amendment includes another bioequivalence study ¢ s
_— , e R

o L R P
—— e “An age-associated decrease in dissolution of pioglitazone was found

+ from the combination tablets of all #===lcombinations. ARG, - owsyin :
S i e s -=m= Therefore, the sponsor is proposing to

change the packaging to bottles with desiceant wesmmmes=w and to tighten the dissolution

specifications for pioglitazone for all the =, combination tablets, 30 mg/2 mg, 30 mg/4

,;.Av::#»_—:;::a\;;g SEGIAISSREEr

A Recommendation

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

The results indicate that with increase in age of the tablets there is a significant reduction
in the bioavailability of pioglitazone 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 will be
bioequivalent to the freshly manufactured tablets.



B Phase 4 Commitments

None.

C Summary of CPB Findings

I  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 applicéble. See clinical pharmacology review of original NDA.

D ' Extrinsic Factors

Not applicable. See clinical pharmacology review of original NDA.
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(o oy
Similar dlssolutlon profiles trends were observed with the e 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 i is being amended by the
sponsor too 1nclude only the use of bottles with desiccant : . B e —"—
P il ~=1n addition the dissolution specification acceptance

criteria have been trghtened to not less thar====uf the drug to be released in 15 min for
pioglitazone.

Dissolution specification for ;3ioglitazone

- Current method:
Specifications: NLT — (Q) of the label claim of pioglitazone dissolved in 30 min.

Proposed method: \ ,

Specifications: NL'T (Q) of the label claim of pioglitazone 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:

e The first =BE studles submitted with the original NDA used about “‘""“‘"‘”““’**&-»-f"
tablets for the all =~==tombinations (30 mg/2 mg, 30 ME/4 Mg ~semcommemmemcnnsss .

* The second BE study was conducted =~ [ater using the same batch of the

msesmri sy (ADOUL " memmidld @t the time of study). Using “==sies...]
tablets, the ‘*”"’““"‘””“‘“”j combination was "~ fower than individual tablets in
‘pioglitazone in AUC and Cmax. It is most. likely that the o strengths
will have the similar reductions in BA with time since all the ~.Combinations
were in blister packages and s1m11ar age-related decrease in dlssolutlon was
observed '

e 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= — in 15 min)for all the ~==""{ablet strengths.

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

_)



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

F Analytical

Not applicable. See clinical pharmacology review of original NDA.

III'  Labeling Recommendations

Labeling recommendations will be done pending clinical decision.
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| Executive Summary

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

The efficacy and safety of the concomitant use of pioglitazone and 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 submitted# vioequivalence
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 efficacy database supporting the use of
pioglitazone in combination with glimepiride existing under the approved NDA.

T

A Recommendation

The Office of Clinical Pharmacology/D1V151on of Clinical Pharmacology-2 (OCP/DCP- 2) ‘
has reviewed the information provided in the NDA 21-925 for. -
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.

FT signed by Hae-Young Ahn, Ph.D., Team Leader 4/ 7 /06



B Phase 4 Commitments

None.

C - Summaryof €PB Findinos

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 ghmeplrlde from / T 30 mg/2
mg and 30 mg/4 mg tablets were bloequwalent to Actos and Amaryl commercial tablets

given concomitantly. ‘ ey : s

- : - , N

~Ir;

Food effect:. S e s e e e

|t : : ~
[T

Dissolution:.

The proposed method is appropriate for === .. The method and
specifications are: ‘
Pioglitazone: ‘

Medium: Buffer, pH 2.5, 37°C, 900 ml

Apparatus: Type 2 (paddles)

‘Speed: 50 rpm ,

Specifications: NLT we=={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

: Spemﬁcatlons NLTM‘!”“{Q) of the label claim of ghmeplrlde dissolved in 15 min.



I  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.  Pioglitazone ([(£)-5-[[4-]2-(5-ethyl-2-
pyridinyl)ethoxy]phenyl|methyl]-2,4-] 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 crystalline powder that has a
molecular formula of C;oH20N,03S*HCI and a molecular weight 0of 392.90.

Glimepiride 1-[[p-[2-(3-ethyl-4-methyl-2-oxo-3-pyrroline-1-carboxamido)ethyl]phenyl]
sulfonyl]-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 C4H34N4O5S and a molecular weight of 490.62

Figure 1: Chemical structure of pioglitazone (top) and glimepiride (bottom).
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What is the proposed mechanism (s) of action and therapeutic indication?

e '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. ' :



Pioglitazone is a potent and highly selective agonist for peroxisome proliferator-activated
receptor-gamma (PPARY). PPAR receptors are found in tissues important 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 play a 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 exercisc 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's current 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 of pioglitazone (up to 30 mg daily). e
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
Bascd on the usual starting doses of glimepiride (up to 2 mg 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 v ,

: ~ may be initiated with 30 mg/2 mg, 30 mg/4 mg - qrmmmmmiores _ 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,



- should be limited initially to a starting dose of 30 mg/2 mg once

' dally, and adjusted after assessing adequacy of therapeutlc 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.  ocwsdoses of the
ploghtazone/ghmepxrlde fixed dose tablet (30 mg/2 mg P ——— et
were evaluated in-~bioequivalence studies’ : -

——

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 Actos® (pioglitazone) 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.

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 pioglitazene and glimepiride?

Specific pharmacokinetic 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 alter the steady state pharmacokmetlcs
of glipizide”. Glimepiride and glipizide ~===| have
similar metabolic pathways (=== ,', by CYP2C9) therefore,pdrug drug interaction
between pioglitazone and ghmeplrlde is = unlikely.




E General Biopharmaceutics

What is the formulation of ~———"""—— _ fablets?

- Tahle‘rq are a combination product containing either 30 mg + 2 mg, 30
mg + 4 mg or - - of pioglitazone hydrochloride (as the free base) and
glimepiride respectively. The composmon of the tablets used in clinical pharmacology
studies are shown in Table 1. The tablets used in clinical pharmacology studies are
identical in composition to those intended for commercial distribution, with the exception
that the commercial tablets will be debossed with the dose strength on one tablet face and.
4833G on the other.

Table 1: Composition of _.mu tablets

Refermce -  Fgrmuky (mgliable -

: . to- Cuality - Mmgt Mmgt ’ -
Cismponent Stanidard Function Ty 4 mag L "
Flgghitazong Hydrochloriss Layes R

* Fioglitwme Tydrochionds  Iniomse §0 o i -
(s Plogdilmanne) st .
| — s o
o - L
R —— o UBP o
' Glimgpieithe Tayer '
Gilimepinde T-bowrse v -y
) slamadrd
—_—— NF
o - Lo NF
' N
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. Is the dissolution method appropriate for ‘“‘"\-—-——...N_ tablets?

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

~ Table 2: Dissolution specification for - -

Drigzolation (%) :
Piogliaene FICT ol less Hun Bees 100 01 the Tabel claim of © iy MN0nS dissolved in 30 tein

Cilimegiinide Mot less shae === (ol helahel clainy of CaiMaO8 dissolved in 15 min,
Fost Bletlnds S
Ml Pioglitaeris HOE 900 mb ol 20w asskinn ohloride botfer
: - limepiride; 200 mil of pHE 68 sodinm pim&p]mﬁ: hatler c@%’ammmg 3.2% SDS.
App&r{;‘tm Pigplitgeone HCE USP gppangiag 2, 30 Fptiy

Cilimeniiide; LISP appatitug 2, 75 pm
‘%mce Section LTP5.3 of Madule 3,

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 chlorlde buffer

Apparatus: USP apparatus 2

Speed: 50 rpm.

- The dissolution conditions approved for Amaryl (USP apparatus 2, 50 rpm, 900 ml pH

7.8 sodium phosphate buffer) were used 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 profiles for gliempiride in pH 6.8 phosphate buffer
containing 0.05%, 0.1% and 0.2% SDS at paddle speed of 75 rpm (Table 3).

Appears This Way
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Table 3: Dissolution profiles for glimepiride in ~——————~——— ‘tablets (3072 ing;

30/ mg, e (with various SDS concentration media.
Tablets DS Dhssolution (%), (range)
strength ‘ concentration | g iy 10 mm 15 mun 20 mim
30mg+mg | 0.05% 0.0 { 58.1 { 61.7 } 64.0
P . (57.2-58.6) 61.1-62.13 | {52.5-65.3)
(Z393100)% I 0.0 841 893 926
{83.0-84.8) (87.9-90.1) | (91.0937)
0.2% 0.0 89.7 93.7 95.9
: (86.9-92.5) (91.7-964) | (92.4-100.9)
30mg+dmg | 0.05% 0.0 ‘{ 453 ] 469 up 46.8 ,
' §44.8-45.7 {458-474 464471
PACKE S & - ¢
(2593201) 0.1% 0.0 741 798 824
(72.5-75.7) | (78.8-80.9) | (81.1-83.0)
.30 a0 90 4 g6l 985 }
(88.8-92 07 | (94.7-97.7) 96.1-100.2)
- | | il
*{ ¥ LotNo. . ,
As seen from the table, use of SDS < 0.2% resulted in release of abouf remsemiszenyy” ) ()

min 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 discriminatory power. The proposed- dissolution
specification for pioglitazone and glimepiride is acceptable.

Bicequivalence 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 su bjects?

An open-label, randomized, 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 mg/glimepiride 2 mg fixed dose combination tablet
Treatment B: 1 pioglitazone 30 mg commercial tablet administered concomitantly with 1
glimepiride 2 mg commercial tablet.

The AUCinf and Cmax of pioglitazone 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 AUCinf and Cmax 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.

s1m11ar 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 systemlc exposure of glimepiride after administration of

S A

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-

t, AUCinf for test and reference products under fasting conditions
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 1024 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 i_brmulation of pioglitazone and glimepiride (30 mg/4
mg) bioequivalent to concomitant dosing of pioglitazone 30 mg and glimepiride 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 mg commercial tablet administered concomitantly with 1
glimepiride 4 mg commercial tablet. '

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

7 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).

“Table 6: Pharmacokinetic analysis results for serum Ploglltazone and Gimepiride.

AUCO-t AUCinf Cmax
Pioglitazone
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 83.62-93.01 - 83.46-92.25 87.24-98.72
Glimepiride
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
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F Analytical

Have the analytical methods been sufficiently validated? =~

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 <.

= 3l lower limit of quantitation) for both pioglitazone (Table 11 and 12) and

glimepiride (Table 13 and 14).

Table 11: Intra-Assay quality control sample statistics for pioglitazone

PMominal Concentration 2000 1000 75.0 2000 w00 50 2000 1669 149
Average Concentration 2213 2987 ™3 2207 1030 73.6 2166 o977 740
Standard Deviation 63.6 40.0 245 36.8 183 €.881 112 30.0 L30
Precision (%) C29% 4.1% 3.3% 2.6% 1.8% 1.2% 52% 3.1% 1.8%
Accuracy {%) 110.8% . 98.7% 99.1% 110.3% 103.0% 98.1% 108.3% 97.7% 98.8%
N 8 & 6 6 6 & 6 6

Table 12: Inter-Assay quality control sample statistics for pioglitazone

Nominal Concentrations
Average Concentrations
SD

Precision (%)

Accuracy (%)

N

2000
2079
151
7.3%
103.9%
46

1000
938
151.9 |
5.3%
198.8%
46

74.9
75.5
5.39
7.1%
100.3%
46
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Table 13: Intra-Assay quality control sample statistics for glimepiride

Nominal conc. 1.00 | 3.00 250 400 ng/ml
Mean 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

Table 14: Inter-Assay quality control sample statistics for glimepiride

Nominal concentration 1.00 ©3.00 250 400 ng/ml
Menn 0.955 285 253 3u3
8.0, 00869 R ) 104 15
WV 2 47 4.1 3R
{Theoretigal 95.5 99,7 101.2 98.8
Sifias R ¥ .3 1.2 -13
I ' 12 a0 £ 30

I Labeling Recommendations

Pharmacokinetics and Drug Metabolism
“"Absorption and Bioavailability: -

Bicequivalence studleq were conducted following a single dose of the . &

30 mg/2 mg, 30 mg/4 mg = e 'tablets and concomitant
administration of Actos 30 mg _ ———  and -, (2 mg or 4 mg) under fdstmu
conditions in healthy subjects.

The area under the curve (AUC) and maximum concentration (Cmax) of both ~—
pioglitazone and — glimepiride component from ¥ <30 ms/2
me and 30 m2/4 mg were bioequivalent to Actos 30 mng wn(om;tanﬂv administered
with —— (2 mg or 4 mg respectively).
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B Individual Study Synopsis

1) Bioequivalence study

Title of Sindy: »

#An Open-Label, Randomized, 4-Peried, Crossover, Replicate Study to Detarmine the Bicequivalency of
Pieglituzone 30 mg and Glimepiride 7 mg When Administered a5 Separate Comsmercial Tablets snd as 2
Fixed-Dose Combination Taldet

Noane of Sponsor:
TFakeda lobal Besearch & Development E‘;emﬁ" Inc. {TGRED}

Name of Finished Product:
AD-4833SU (pinghitazone 30 mgielimepinde 2 mg fixed-doge combination pmdus“{j

hw#matm i I Biml'g Center: )

Publication Based in This Study:

Mone :
Stndy Period: Flhase of Development: '
T Oretober 2004 to 2 November 2004 Phage 1 -
OBJECTIVES
| Primacy:

To determine the hma{pmrﬁlﬂnce of pioglitazone and glimepiride whea sdrenistered concomitantly as
zeparste conumercial tablets and a3 ¢ fxed-dose combinstion tablet.

Secondary:

To evaluate the safety of ploglitszone znd glimepiride when admintstered concomitantly s separate
commercial sblets and as a fixed-dose combination tablet, ]

METHOBS :
This was & single-center, open-iabel, randomized, 2-reatment, 4-period, crodsover, Teplicate-design study.
Healthy subjects were randomly assigued to I of2 treatment sequences in which they received a zingle pral
dose of each ireatment: AD-48335U (ploglitazons 30 mglelimepiride 2 mg fixed-doss combination
product} and the concomitant administration of the commereially awailable piogliterone 30 mg and
glimepiride X mg talletz. The sequences of treatments wers such that upon cowpletion of the study sach
subject hed received bofl gratments twive. During each pertod, Blood samples were collected st specified
e points wp to 72 howrs postiveatment fiw the measerement of senim poglifazone awt glimepwide
concentrations. Adverse events (4 Ee) and concomitant medications were moniterad and recordad
throughont the shuly. Other safety evslnstions included clinical %abammrﬂ; tests, vital gtgns, 12-lead
electroesrdiograms (ECGE), and physical examinations.

Number of Subjects {Planned and Analyzed):

Planned: 35 subjects, 1§ subjects per sequence. :

Phermnecokinetic parsmeters weze calondated for all 35 anbjects that enrolied. Data obtzined from

34 subjects were sufficient to facifitate colonlstion of the pharmacokinetic parameters in 2t least T perind
for both reatments and were included i the statistical snalyzes. All 35 subjects were inclnded in the safety
evaluation.

Diagnoziz and Main Criteria for Inclusivn:

To qualify for study participation, subjects mat have been haslthy male subjects or nonpeegnant,
“nonlactating female sulgects aged 18 to 35 years, inchusive; been walling to sign the infonmed conssat form;
had clinieal Iaboratory resnlts within the reference ranges or that were sceeptable te the investigator;
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Title of Study:

#An Dpen-Label, Randomized, 4-Period, Crossover, Replicate Study to Determirne the Bmeqzwalem:x of
Pioghitazone 30 mg and Glme]}mde 2 myz When Administerad as 5&@&1‘&?1‘:‘ Comemercial Tabletz and as a
Fized-Droge Combination Tallet

weighed »f least 130 pounds and had a  body mass index (BT <30 kg/m®; and had a zmga?cwe éep’&%ms
p&n&i and hunsan inmmedeficiensy vires (HIV) antibody test at 5@&«3}33112,

Test Froduct, Dose, Mode of Administration, and Lot Number:

Bz Dose Foom Eoute Lot No.
AD-483350 proghtazone 30 mgf fixed-dose combination arzl 23931021
ghingeparide 2 mg product

Dyration of Tyentment:

The total duration of the study for 1 subject who mmplek‘evﬁ all freatooents wes approximetely 26 days,
inclading Baseline {Day -1, A washout interval of T days separated the 4 single doses.

Reference Therapy, Dose, Mode of Administration, ang Lot Numbers

Bng Dozs Form 7 Fouts Lot Mo,
ACTOR® ploghitazone 30 mz commercial fablet oral AMG330

AMARYL® ghmepiride 2mg comunercis] tablet : oral 1075413

Criteria for Evaluntion:

Pharmacokinetic:

For each subject, the following pharmacokinetic psramsters were cabonlated for each stady period from
sepum concentrations ofmehanged glinepiride and ploglitazone sccording fo the mdﬁ—lﬁdﬁp&nd@ﬂt
spproach: ares under the serum concentration-time curve Som time © to time of the Iast epantifishle
conceniration §AUC§%}-ﬂqc§} srea under the serum concentrafion-time cveve from fime O to infinity
{ARFCI0-m i), maximum observed semm concentration (Craax), fhe time #t which Cmax socnmed {Tmax’,
tersunal phase elinvination rate constant (=), terminal elimination halflife {T1/2), and apparent oral
clearzmer (CLF

Bafety:

Safety variables included AFs, clinical laboratory test mml’[s vital signg, EOGs, and physicsi
examinations.

Statistical Methods:

Pharmacokinetic Measures: )

Statistical analyses were performed on Traax, iz, sud the natoral logarithums of AUCTD-tlge), ALC(D-inf),
and Crmax for plopiitazone and glimepiride. The statistics] model weed in this replicate crossaver stady was
baged o the Food and Dmug Administration {FDA) guidance entitted Guidanes for Iidusiry: Statistical
Approaches fo Establishing Bioeguivalence. The model included fixed effects for sequence, period, and
teeaimaent with different immaenbiect variability for sach treatment. Cﬁﬂyﬂ‘ﬁ'&l‘ effect was also explored by
adding this factor into fhe aforerentioned model.

Within the framework of these models, the 80% confidence infervals {078} for the rutio {testireference) of
the }eam-gqtmres {15} mean of ATF-4833507 (Treatmeni A relative to the LR mean of the concomitantly
admimistered pioghitazone and glimepiride commercial tablets (Trestment B) were calculated for
ALCD-tlge), AUC(D-nf), snd Ciax of pioglitazone and glimepiride. The test treatiment was considered
bivequivalent to the reference treatment if the 9% Cls of thess rafios were within 80% to 125%.
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Title of Stady:

#mn Upen-Label, Bandomized, 4-Period, Crossover, Replicate Study 5 Determine the Bicequivalency of
Pioglitazone 30 mg and Glimepiride 2 mg When Adounistered as Sepsrate Comemercial Teblets snd a5 2
Fixed-Dose Combination Tabiat

SUMBMARY OF RESULTS

Subject Disposition:

A total of 35 healthy subjects (mean age of 31.3 yeard), including 32 male and 13 Somale subjects, were
randemly stsigred (o treatment 2t 1 study site. Thirty-two ssz;aus 914 %), imchading 15 male and

13 fensale subjects, completed the study. “Three sebjects discontinusd the stedy earhy: 2 subjects withdrew
wetuntarily and 1 subject withdeew hecause of ARz

Pharmacoldnetic Results:

The epstamse exposures to ploglitazone and glimepirids afier adurinisiration of AD-48335U were
bloequivalent to exposures obsarved after concomitant administeation of the separate commercial
pioglitazone and glimepiride tablets. The 90% Cls of the LS mean ratios for AUCTD-inf) and Cmax of
pioglitazone and AUCD-ind), AUC o), and Cmax of z}mmpm&e wers within the 80% to 125%
interval. The 508% €1 of the LS mesn ratio for ATFC0- f%‘qc) of piogiitazone feil slightly balow the 8% 1o
125% miterval, vs the 90% CI for this parameter was (77 48%, 87.17%).

The LS mest and median Tmax values for pioglitsrons were approximately 2 hours for both freafments,
ad fhe LS mean bz values were 0.079 Uhr after treatment with AD433351F and 0.668 1w afer
coneomitznt sdminisiration of the connpercisl tablets. The LS mean and median Trmax values for
ghimepinide were batween 2 and 2.6 howrs for both teeatinents. The LS mesn Az values ware 0103 Vhr
after treatment with AD-48335301 and 0.128 Ly after concomitant administration of the commercial tablets.

Pharmacokinetic Analysis Results for Sernm Pinglitszone and Glimepiride

Parameter {a - Fagitf L& Meom Tli%e €1 of
{units) © N Trestmest  LSMem Refersuce ~ Ratio (%63(5) -~ ~Ratio (1)

| Pioglitazone )

AUCE - Hged 24 & 8035377 AR 1R (7748 BT.IT}
(hrmg/ml) B 2201 961 _

AU 32 A 454891 - A/B B440 (5034, 2.7
arangfmd ¥ B 11213 665 '

Crax i A B90.4 AR 95.01 (57.53, 103,12
fagiml) B 9372 :

Climepivide. ‘
AUt 7! A TR0 A/B 854l @508 103973
{hrngind } B 780424

AL 34 A 205725 AB 19134 (956,52, 10586
(ool B TO7 460

Cruax 34 A 15675 AR 3214 (B2 05, 4. as;
{nefml) s 17784 :

Sonwes: Tables 142 3 and 14.2.5.

Treatment & AD-48335U {pioglitazons 30 mefglimepinde 3wy fixed-dose combination yméudj

Tesatniant B:  proghizrone 30 mz commercad faekﬁef wdminizterad concomitantly with | glimepivide 2 mz commrercial
tabiet.

{2} Matural Iogarithms of ATCs and Cmax wers used ix the ANOVY modeling.

{b} Ratio 35 LS mean of Treatment ALY mean of Treatment B.
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Title of Study:

S Open-Label, Randomaized, 4-Peried, Crossover, Beplicate Study to Determine the Bloequivalency of
Pioglitazone 30 mg snd Glimepiride 2 g When Administered ag Separate Commercial Tablets and a5 s
Fined-Dose Comivmition Taklet

Safety Results:

The overall incidence of AEs was similar after administration of both treatments. Twelve of 35 subjects
expesienced I or mere AE after freatien with AT-4B335U, and 10 of 34 subjects experiznced ! or more
AE after admintstration of the commercial tablets. Headache and dizziness were the only AEs expersenced
by more than X subjects in either teeativent group. All AEs were constdered mald in severify. Mo sersons
adverse events (SAEz) were reported, snd ne deaths occwred during thiz study. One subject discontinned
the study becaunse of AB: (mild facial lesions and miild dizeiness). There were no clinically tmportent
abnormal laboratory, vital sign, BECG, or physiesl examination findiegs. :
AEs Reporvted by 2 or More Subjects in Any Treatmnent Gronp

Treatment & Treatment B
Systemm Organ Class ’ N=35 MN=34
Preforred Term {3} i %0
Any AE 12 $34.3) 10 {28 4y
Lenstroinbestinal Dizerders i
Diiarrlea 24Ty R
Flatulsnre 25T} 258
" Barvous Sysiem Diserdess
Diizsiness 4 {114} 4 {11 8}
Headache IBE {147
. Parsesthesia 2T p R
th:ﬁtﬁry Thoracie and Medisstinal Duﬂr«d&m )
Cougl : o 2057 Do

Znwece: Tables 14.5.12

Teeatment &; AD-483350 fpioghitazons 30 me/elimepizide 2 g fived-doss combuation product].

Tisatwent B: 1 pioglitazone 30 mg commereisl tablet administerad conpomitantly with 1 glimepiride 2 mg commerciat
tabieg

CONCLUSIONS:

Svetenmie exposares to pioghtazons and gilmepmde after smple-dose sdministration of AD-483350
{psog}aiazane 30 mg/glimepinide 2 my fixed-dose combination product} were bicaquivalent to exposures
ohserved after concomitant administrafion of the conunerdally available proglitazone 30 mg and
ghimepiride 2 mg tablets. Both trestulents were safe sud well folerated a5 administered in this séud}f

These conclusions are based on the following Hodings:

¢  Tor pmghmz{me the 90% Cls of the LS mean ratios for ATC(D-inf) and Cmax were within the 20% to
135% interval.

* For ghimepinde, fire 20% Clz of the L5 mean ratios for ATFC and Cmax wers within {kse Bi% fo 125%
interval. g

*  There were ne SAE: deaths or climically imporiant shoormal Jabeoratory, vital sign, ECG, o ?hsfzmal
examination findings.

Diate of Report: -
37y 3farch 2003
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2) Bioequivalence study

Tiile of Study: o
An Open-Label, Randomized, 4-Period, Crossover, Replicate Study to Determine the Biceguivalency of
Pioglitnzone 30 mg and Glimepiride 4 mg When Adnwnistered ss Separate Commercial Tablefs and as

% Fized-Dote Combination Tablet :

Name of Sponsor: :
Takeds Global Regearch & Development Center, Inc. {TGREN

Name of Finished Product:
AL-4B335U {pioglitszome 30 mg/glimepiride 4 mg fived-dose combination product)

Imvestigatary Study Center: .

" v o 2
. o J

Pableation {referencel:

Fons

Study Period: ‘ Phase of Developinent:

1& October 2004 fo 16 November 2004 Phase §

OBJECTIVES

Primaey:

To determine the bivequivalence of pioglitezone and glimepiride when sdministered concomsitantly as
saparate commercial fablets and a5 & fxed-dose combination fablat. '
Secondary: »

Toevaluate the safety of pinglitazone snd glimepinide when admimstered concomitantly as separate
commercial fablets and a2 a fixed-dose combination tablet.

METHODS

This was 2 single-center, ppen-fabel, randowized, 2-weatment, 4-perind, crogsover, replicate-desizn
study. Healthy subjects were randomly assigned to { of 2 treatment sequences in which they received a
single oral dose of each treatment: AD-483350 (pioglitazone 30 mg/glimepivide 4 my fived-dose
combinstion product) and the concomitant administration of the commercially available pioglitazone
3 g and glimepiride 4 naz tablets. The sequences of treatments were such that npon completion of the
study each sabject had received both treatments fwice. During each period, bood samples wers
collected at specified times up to 72 hours postireatment for the measurement of seram picglitazons and
ghinepiride concentrations. Adverse events (AEY) and roncomitant medicaticns were monitored and
recorded thronghout the study. Other safety svaluations mchuded clinical Iaboratory tests, vital signs,
12-lead electrocardiograms (ECGe), and physical exzminations. ‘

Number of Subjects (Planned and Analyzed):

Pleaned: 3% subjects, 19 subjerts per sequence.

Anslyzed: Pharmacckineties—37 subjecis; Safery—38 suljects.

Dingnesiz and Main Criteris for Inclasion:

To qualify for study participation, subjects must have been healthy male subjects or nonpregnant,
uentactating female subjects sged 18 to 55 yenrs, inclustve; been willing to sign the informed consent
forn; had climteal laboratory results within the reference ranges or that were acceptable to the
investigator; weighed at least 110 pounds and had a body mass index (BMI) <30 kg/m®: and had a
unegatiee hepatitis panel and humay immwnodeficiency viras (HIV} antibedy test at Screening.
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Title of Study:

Aun Open-Label, Randomized, 4-Periad, Crozsover, Beplicate Stdy to Determine the Bioaquivalency of
Plogl#szone 30 my and Glimepiride 4 mg When Adnunistered as %epam’re Comumercial Tablets and as
# Fixed-Dose Combination Tables

Tast Product, Doze, 3ode of Administration, and Lot Xumber:

AD-483330 pioghtazene 30 med  Hzed-dose cmubination aral Z5932021
glimepiride 4 mg product :

Duration of Treatment:
The total duration of the shudy for 5 subject who corpleted all freatments was approxunately 25 days,
inciuding Baseline (Day -1} A wazhout huterval of 7 days separated the 4 single dosss.

Reference Therapy, Doss, Mode of Administeation, snd Lof ¥omber:

Brmg Dose ‘ Form ) Boute Lot Ko
ACTOSY pioghitazone 30 mg cogmwercial tabdet oral Al0330
AMARYLY glimepiride 4 mg conmuercial tablat oral 1h74at4

Criteria for Evaluntion:

Pharmacokinetic:

For each subject, the following pharmacokinetic parameters were caloulated for each study period from
seram concentrations of unchanged glimepiride and pioglitazone according to the medel-independent
approach: sves 1nder the serum concentration-time curve from time O to fhe fime of last guaniifisble
concentration (AUCTD-toe]), arza wider the serum concentration-thue curve from time  to mfinity
(AUCIO-ind]), maxhimun observed seram concendrstion (Cmax), the Hme at which Cmax ocourred
{Tm}, terminal phase elimination rafe constant (L2}, ferminal elinination half Lfe S?F 1N, and

-spparent oral clearance {CLAF). -

Bafety:

Salety varisbles included AEs, chuical lsborstory test results, viga! signs, BCGs, and physical
exsminations.

Statistical Methods:
Blhiarmacoldnetic Messnres:

Statistical snalyses were performed on Timax, Az, and nstural 1o garithms of AUC(D-tige), AUC({0-int),
and Crmax for pioglitazone and glimepiride. The statistical model wsed in this replicate crossover study
waz bazed on the Food and Dmg Administeation (FDA) guidance entitled Guidanes for Indusip: -
Statisiical Approaches tv Establishing Bivequivalonce. The ‘mode] included fixed effects for sequence,
period, and treatment with different intrasubject variability for each trestment. Carryover effect was
explored by adding each factor independently into the aforementioned model. Group effect was also
explored by adding group amd groupxireatment infersction terms fuie the model.

Within the framewnd of these models, the $9% confidence intervals (1) for the 1atio Gestirefenence)
of the least-squares (L5} mean of AD-48335%T {Treatment A) relative to the LS miean of the
comcomitantly administerad pioglitazone sud glimepitide commercial fablets (Treatment B) wers
calenlsted for AUCHlqe), AUC(-inf), 268 Cmex of pioglitazone and glimepiride. The test reafment
was considered biovequivalent to the referance reatment if the 90% €l of these ratios wers within £0%
to 133%.
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Title of Study:

An Dpen-Label, Randomized, 4-Period, Crossover, Beplicate Study to Determine the Bioequivalency of
Pingltazone 30 mg and Glimepiside 4 nag When Administered as Seperate Commercial Tablets and as
& Fized-Dose Conshination Tablet

. BUMMATRY OF RESULTS

© A total of 38 healthy subjects (mean age of 29 years), inchuding 18 male sublects and 20 female

Subject Disposition:

subjects, were raidomiy assigned to freatinent at 1 smdy site. Thirtty-six sabjects (4. 7%}, including
18 male subjects and 18 female subjects, completed the. stady. Two subjects discontinuad the study
earky: | subject withdrew voluntarily for persons] ressons, and 1 subject withdvew becauge of
‘difficulites with the blond draws.

Pharmacokinetic Resnlts:

Systemiv exposures to pivglitazone and ghmepiride after zingle-dose administration of AD-48335U
were bioeguivalent to eaposures nbserved after conconmtant administration of the commeretaliy
svailsble pioglitazons and slimepiride conunercial talists. For pioglifazone snd glimepiride, the
96% Cleof the LS mean ratiog for AUCHH-Hge), A{I{j@ ), and Corex were within the 8056 to
125% mberval.

The L5 mean snd medisn Trmax values for pioglifazone wers between 1.5 aud 2.2 hours for both
trestrnepts. The LS mean Az valoes were (U081 Uhr after trestment with AD-483350 and 0074 Liw
after conpeanitant administration of the commereial tablets. The LS mean and median Trax values for
glingepiride were betwesn 2.3 and 2.7 howss for both treatmends. The LS mean = values wers
0.0735 1w after trentment with AD-48335U aud 0.0858 1w afier concomitant adminisiration of the
comumercial tablets.

Pharmacehinetic A]Mh iz Results for Serum Pioglitazone and Glimepiride

Parameter{al .. ' e L& Mean S00% CF of
_{units) N Trmtmem L& Mmm Refevence Ratio (95 (b) Ratio (%]
Pioglitazone
ALTC-tach 37 A G248 34% LB 703 3330, 91.81)
hrngiml) 3 1G827.332
ALC0-m8) 15 & 03159654 AR vk {5317, 92.08)
{hrnz/mly 3] 1170 434
Cmax 37 & 10587 A8 82.3% {RE76 9317}
{zzgé&nL} B 11471
37 A 1535121 AB il (9553, 10577
B 1825751 )
30 A 1950192 AR 10187
8 1918879
37 & i S LB B8 [BUAD, 9105
B 3351

Sonece: Table 1423 and 1425,

Treatoent & AD-4E335Y (pioghitazone 30 mgfaliraepinde 4 me fixed dose combination produet).
Treatment B: I pioslifazone 30 mg commereial tablet adretnistered concomstantly vﬂﬂl 1 gliwepivide 4 g
eomercial tablet.

{2} Hahwal loganthos of AT s snd Cmsw were used tn the asalysis of variznce (A30VA) modsling,

{B) Ratio iz LS neean of Trextment A/LS mvean of Treatment B.
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Tiile of Study: v v

An Open-Label, Randondzed, 4-Period, Croszover, Eeplicate Stdy to Determine the Bioequivalency of
Fioglitazone 30 mg and Glimepiride 4 mg When Adnunistered 25 Separate Conmmercial Tablets and as
& Fixed-Dose Combinstion Tablet )

Safety Results:

The overafl teidense of AEs was generally low during both treatments. Four of 38 subjects
experienced 1 or more AE after treatment with AD-48335U, and & of 37 subjects experienced ! or more
AE after treatment with the commereial tablets. Headache was the only AE experienced by mare than

2 subjects in either trestment group, and ail AFs were considered mild in severity. Mo serious adverse
events (SAF), deaths, or discontinustions due to AFs socmred during this study. There were no
clitucally important abuornsal Isboratery, vital sipn, BOAS, o physesl examination fndings,

AEs Reported by 2 or More Subjects in Any Treatment Group

Treatment & . Treatment B

Eystem Orean Class N=28 ’ N=37

Preferred Torm u {%} . u (3%}
Any AE 4 {E3 5y S{24.3%
Leastrofatesiival disorder

Manses 14383 2654y
Nervons system disorders : ‘

Headache - 1{Z.8) 3¢81y

Tremer {00y 2054

Soueee: Tables 14.3.1.2, )
Treatment &: AT-48338YF (moglitazons W mefglimepiride 4 mg fixed dose combination produet).
Teestrrent B I ploglitazeone 30 me rormnercial tibdet adiinistered concomitansly with T ghimepiride 4 mz
commmereiz] fahlet,

 Systemic exposures to yiagli@zmg and gﬁﬁm&mﬁﬂg after single-doss administration of AD-483351)

{pioglitazone 30 mg/glimepiride 4 my fized-dose combination product) were bicequivalent to
exposares observed after concomitant adminisitation of the commercinlly available pioglitazone 30 mz
and glimepivide 4 mg tablefs. Both treatments were safe and well tolerated 2z sdministerad in this study.

. These couclusions are based on the following fndings:

*  For piogliterons and glimepinide, the 90% CE of the L8 mean ratios for AUC and Cmax were
within the 80% to 123% interval.

*  There were no SAEs, deaths, or climeally important sbnormel Iaborstory, wital sign, ECG, or
physizal exantinafion findings.

Date of Report:
31 Mach 2003
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C OCPB Filing Memo

4.1.1 Office of Clinical Pharmacology and Biopharmaceutics
5 New Drug Application Filing and Review Form

§.1.1.1.1

General-Information About the Submission
Information Information
NDA Number 21-925 Brand Name R .

‘| OCPB Division (1, Ii, 111) 1] Generic Name “Pioglitazong/glimepiride
Medical Division DMEDP Drug Class Thiazolidinedione/sulphonylurea
OCPB Reviewer Jayabharathi Vaidyanathan, | Indication(s) Type 2 diabetes

Ph.D.

OCPB Team Leader

" Hae-Young Ahn, Ph.D.

Dosage Form

30 mg/2 mg; 30 mg/4 mg, ~——"
w==tablets

Reference Bioanalytical and Analytical
Methods ~ )

Dosing Regimen Qb
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
1-5.1.1.21.1:1.1- - - 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
HPK Summary X
Labeling X

X

I._Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase I) -

5.2 Healthy
Volunteers-
single dose:
muiltiple dose:
5.21 Patients-
single dose:

multiple dose:

Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:

In-vivo effects of primary drug:

In-vitro:
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Subpopulation studies -

ethnicity:

gender:

pediatrics:

geriatrics:

renal impairment:

hepatic impairment:

PD:

Phase 2:

Phase 3:

“PKIPD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analyses -

Data rich:

Data sparse:

1. Biopharmaceutics

Absolute-bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose: X 3 3 o™ " ys. individual
- components

replicate design; single / multi dose:

Food-drug 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
11l.. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References
Total Number of Studies 4 4
5.2.1.1.1.1
5.2.1.1.1.2 Filability and QBR comments

“X” if yes
5.2.1.2 52.1.21.1.1.1.1 Comments
. X Reasons if the application is not filable (or an attachment if applicable)
52,13 Application filable ?
: ' e  Please provide dissolution profile for glimepiride in pH 6.8
5.2.1.4 Comments sent to firm ? phosphate buffer containing 0.05%, 0.1% and 0.2% SDS
using USP apparatus 2 at 75 rpm.
52.1.5. *  Pleas submit bioanalyfical 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)

3)

4)

patients may likely need?
Does food alter the bicavailability of actoplus sulf? )
Is the combination formulation of pioglitazone and glimepiride (30 mg/2 mg, 30

-mg/4 mg and e, bioequivalent to individual commercially available

tablets?
Is the dissolution method appropriate for both pioglitazone and glimepiride?
Have the analytical methods been sufficiently validated?
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Other comments or information. not
included above

Since no clinical trial was conducted with the combination tablet strength proposed
in this NDA submission, it is desirable to conduct DSI inspection on the plvotal BE
study. .

Protocol: 01-04-TL-OPISU-002

Title of study: An open-label, randomized, 4-period crossover repllcate 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.

/

Clinical site: .

Analytical site: "

Primary reviewer Signature and Date Jaya bharathi Vaidyanathan, Ph.D.

_Secondary reviewer Signature and Date Hae-VYoiuir]grAhn, Ph.D.

Background:

On June 28, 2005, Takeda submitted 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- . are proposed. Tablets used
in clinical studies were identical in composmon to those intended for commercial use.
Four studies have been submitted under the chmcal pharmacology section as follows.

. . . o : : ‘ gﬂ?’

L__ 'V : ST T e e - \ o Tt T T ﬂ’A

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

e 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.

o . ' L s

-

~ Findings:

‘Food-Effect study: Results indicate that exposures to pioglitazone and glimepiride are not
altered in presence of food. There was a delay in Tmax and decrease in Cmax in presence
of food 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 of pioglitazone 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 mg + glimepiride 2 mg and pioglitazone 30mg + glimepiride
4 mg tablets respectively.

64




\"W-( - .
Proposed dissolution method:

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

- Dissahstton (%) : v 7 .
Sﬁ.i.ﬁgl.iifgmng HCL - Natless than =770 of the lobel claita oF Ol bgN.0n8 disselved in 30 min

Climepiride Mot less N * et of the Jubel clging of Culle N 068 dissolved in 15 tain
Tesl Blthod: '
Bladiv L Pinglitsens FHCE SO0 m ol gl 20 poldnssion ehleride butter

Cilimephide: Y00 ml of pH 6.8 sodivm phosplute blfer containing ©1.2% 853,
Apparatis Pioglivioene HOE USP apparasss 2, S0t .
Ciliepirite: USP yppueais 2, 75 e

Solrce: Seetion 3. 2.9.5 3 ol Module 2,

Conclusions: The Clinical Pharmacology section of this application is filable.

Appears This Way
On Original
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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

Divigion of Metabolic and Endocrine Products, DMEP

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

THROUGH: C.T. Viswanathan, Ph.D.

Assocliate Director - Biceguivalence

Divigion of Sclentific Investigatbions (HFD-48)
SUBJECT: Review of EIRe Covering NDA 21-925 _
(pioglitazone HCL + glimepiride tablets, AD-48338U),
Sponsored by Takeda

At the request of DMEP, the Division of Scientific
Investigations audited the <linieal and analytical. pQIthﬂS of
the following bicecquivalence study, performed at RIS
In 7 oo, , AN 7 s oo e
respectively.

study 01-04-TL-OPISU-002: "An Open-Label, Randomized, 4-Period,
Crossover, Replicate Study to Determine the
Bioequivalency of Ploglitazone 20 mg and Glimepiride
mg when Administered as Sepatrate Commercial Tablets
and as a Fixed-Dose Combination Tablet '

P N—

Following the inspection at = wes { Y "vr;,r ’ —= FOXrm 483

was issued. Following the inspection at s [

) ey Thare were no objectionable cbservatilions anﬂ
neo Fczm 483 was lssued. The objectionsble cobsgervation at —
and our svaluation are.as follows:
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Page 2 of 3 ~ NDA 21-925, ~—c————— {ploglitazone HCL +
glimepiride tablets, AD-48338U), Sponsored by Takeda

]

m—— :

1. The investigation was not conducted in accordance with
the investigational plan, in that 6 of the 38 subjects
did not have two negative serum heG tests of which the
firgt hiG test was conducted at least 7 days prior to
the first dose, and the second before doging. The
first serum hOg tests for six subjects (1003 mmmeee
1007 = 1021/ =", 1033 /s 1035 /focmmey= and 1037 /="
ware 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 subjects were not pregnant. an
earlier first hCG test would not have given better assurance
that subjects were not pregnant at the time of dosing. This
technical protocol violation did not compromise subject
protection. :

Additional Comment:

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.
e repeated the glimepiride assays to confirm the results.

our audits found no explanation for this aberrant oubcome in the
clinical, dosing, or analytical records. During the other
Ieplluate Period with the same two approved (reference) tablets,
the expected concentrations of both drugs were present.

Conclusions:

D8I recommends that the clinical and analytical data from study
01-04~TL~OPISU-002 are acceptable for review.

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

Michael F. 8kelly, Ph.D.
Pharmacologist

Appears This Way
On Original
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Page 3 of 3 - NDA 21-925, "~ ‘(piloglitazone HCl +
glimepiride tablets, AD-48338U), Sponsored by Taked:

Final Clasaifilcation:

VAL - e e
NAT - A - - )

Recommendation: The data from study 01-04-TL-OPISU-0D02 are
acceptable for review.

Qe

HFA-224
HFD-45/RF
HFD~48/Himaya
HFD-48/CF

DMEP (formerly HFD-510)/Weber
BFR- ___—" | :
HPR~ :"”*""i':*':'."' 1"’"':’72‘
brafted: MFS 2/28/06

Edits: JAO/MFS 2/28/06

DSI: == O:\BE\EIRCover\21925tak.piogli.doc’
FPACTS: 701282

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

Amalia Himaya

2/28/2006 03:06:48 BPM

Cs0

Paper copy signed by Dr. Viswanathan on 2/28/06 and
available upon requeast.

Appears This Way
On Original

68



)

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

Jayabharathi Vaidyanathan
4/7/2006 02:03:35 PM
BIOPHARMACEUTICS

Hae-Young Ahn
4/7/2006 02:59:37 PM
BIOPHARMACEUTICS

Appears This Way
On Original



Office of Clinical Pﬁ;‘armacology and Biopharmaceutics
New Drug Application Filing and Review Form

seneral Information About the Submission
g 22100

Information Information
NDA Number 21-925 Brand Name il S
OCPB Division (I, II, III) ] Generic Name Pioglitazone/glimepiride
Medical Division DMEDP Drug Class Thiazolidinedione/sulphonylurea
OCPB Reviewer Jayabharathi  Vaidyanathan, | Indication(s) Type 2 diabetes
Ph.D.
OCPB Team Leader Hae-Young Ahn, Ph.D. Dosage l;‘grm ) ) 30 mgi2 mg; 30 mg/4 mg; ey
o - _ _ B i . _wmsiablets
Doging Regimen QD
Date of Submission 6/28/05 Route of Administration Oral
Estimated Due Date of OCPB Review 3/1/06 ' Sponsor Takeda
I PDUFA Due Date v 4/29/06 . Priority Classification Standard
Division Due Date 3/29/06
Clin, Pharyo, 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
HPK Summary X
Labeling X
Reference Bioanalytical and Analytical X

Methods
l._Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase i) -
Healthy Volunteers-

single dose:

multiple dose:

Patients-

single dose:

multiple dose:

Dose proportionality -

fasting / non-fasting single dose:

fasting / non-fasting multiple dose:

Drug-drug interaction studies -

In-vivo effects on primary drug:

In-vivo effects of primary drug:

In-vitro:

Subpopulation studies -

ethnicity:

gender:

pediatrics:




geriatrics:
renal impairment:

hepatic impairment:
PD:

Phase 2.

Phase 3:

PK/PD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial;

Population Analyses -

Data rich:

Data sparse:

. Biopharmécéutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose: X ) 3. 3 [ sy - vS.  individual
components

replicate design; single / multi dose:

Food-drug 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 a4

Fitability and QBR comments

X" if yes Comments
Application filable ? X Reasons if the application js not filable (or an attachment if applicablc)
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 bioanalytical reports No. 0221-04165; 0221-
04167; and 0224-04168-2,

QBR questions (kéy issues to be 1) Does the proposed dosing combination address alf the possible combination that
considered) i 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
ng/4 mg and / =TT hioequivalent to individual commercially available
tablets?

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

5) _ Have the analytical methods been sufficiently validated?



Other comments or information not | Since ng ghinical trial was ¢ehducted with the combination tablet strength proposed
included above in this NBA submission, it is desirable to conduct DSI Inspection on the pivotal BE
study.

Protocol; 31-04-TL-OPISU-002

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

Clinical site

Anajytical slte

Primary reviewer Signature and Date Jaya bharathi Vaidyanathan, Ph.D.

Secondary reviewer Signature and Date | Hae-Youhg Ahn, Ph,D,

Background:

On June 28, 2005, Takeda submitted NDA 21-925 for pioglitazone/glimepiride tablets mg for the
treatment of type 2 diabetes. awsemssatrengths of the pioglitazone/glimepiride fixed-dose tablet (30
mg/2 mg 30 mg/4 M 4 emmssmssssegmss= 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. : : _

.« T ' t

¢

- v

* An open-label, randomized, 4-period crossover replicate study to determine the
bioequivalency of pioglitazone 30 mg and glmepiride 2 mg when administered as separate
comumercial 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 , | ""1
— J
Findings:

Bioequivalence 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/glimepiride 4 mg dose of combination tablets were bioequivalent to that observed
following co-administration of the separate commercial pioglitazone 30 mg + glimepiride 2 mg and
pioglitazone 30mg + glimepiride 4 mg tablets respectively. :




le

Proposed dissolution method: ‘
Sponsor is proposing the approved dissolution conditions for pioglitazone while it is different for
- glimepiride. '
Digsolution (Y

Pioghtazone HCl - Noi 68 fhap  seem

o the Tl chain: of € roblags058 dissaived in 36 mmn

D Glimepivide Mot Jess than S (3 of the label chaim of CoMaN,048 dissolved in 15 min
Test Methad ’
Medinng Fioglitazoms Y 280 wd. of ol 2.0 podassiom chlodide beifer
) Climepiride. 900 nad, of pH 6.8 sedivm phosphate bulfer containing 0.2% DS
Apparatas Pioglifazone HCE: URP appataias 2, 30 spi

Gliveepiride: VST spparatug 2, 75 rpan

Svufes Section 3.2 1 3 3 of Maodude 3.

Conclusions: The Clinical Pharmacology section of this application is filable.

Proposed Labeling:

~ 7
o , o~
(pioglitazone hydrochloride and glimepiride) tablets

DESCRIPTION

+ (pioglitazone hydrochloride and glimepiride) tablets contain two oral
antihyperglycemic agents used in the management of type 2 diabetes: pioglitazone hydrochloride and
glimepiride. The concomitant use of pioglitazone and a sulfonylurea, the class of drugs that includes
glimepiride, has been previously approved based on clinical trials in patients with type 2 diabetes
inadequately controlled on a sulfonylurea. Additional efficacy and safety information about
pioglitazone -and glimepiride monotherapies may be found in the prescribing information 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 muscle ‘and adipose tissue and
inhibits hepatic gluconeogenesis. Pioglitazone improves glycemic control while reducing circulating
insulin levels. ) :

Pioglitazone (1:)-5-[[4-[2-(5-cthyl-2-pyridinyl)ethoxyjphenylmethyl]-2,4-thiazolidinedione monohydrochloride belongs to a different chemical
class and has a different pharmacological action than the sulfonylureas, biguanides, or the o-glucasidase inhibitors. The molecule contains one
asymmetric center, and the synthetic compound is a racemate. The two cnantiomers of pioglitazone interconvert in vivo. The structural formula is as
shown:
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Jayabharathi Vaidyanathan
8/22/2005 12:33:53 PM
PHARMACOLOGIST

Hae-Young Ahn
8/22/2005 01:48:23 PM
BIOPHARMACEUTICS
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