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I Executive Summary

Takeda has developed a fixed-dose combination tablet formulated as 15 mg/1000 mg and
30 mg/1000 mg strengths from the following active ingredients from approved
compounds Actos (pioglitazone HCI) NDA 21-073 held by Takeda Pharmaceuticals and
Fortamet (metformin HCl extended release) NDA 21-574 held by Andrx Labs

respectively.

The efficacy and safety of the concomitant use of pioglitazone and metformin has
previously been evaluated in controlled clinical trials (NDA 21-073). Concomitant
administration of the separate commercial pioglitazone and metformin 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.
Metformin extended release (Fortamet) is available in 500, and 1000 mg tablets and is
approved for individualized treatment up to a maximum daily dose of 2500 mg in adults
depending on effectiveness and tolerability. To improve gastrointestinal tolerability, it is
recommended that Fortamet be administered with an evening meal. Fortamet has been
shown to be bioequivalent to immediate release metformin under these dosing conditions.
Pioglitazone can be administered regardless of meals.

To aid in the approval of this application the sponsor has submitted 2 bioequivalence
studies and 1 food effect study. 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 metformin existing under the approved NDA.

A Recommendation

The Office of Clinical Pharmacology/Division of Clinical Pharmacology-2 (OCP/DCP-2)
has reviewed the information provided in the NDA 22-024 for ACTOPLUS MET XR
tablets and finds it acceptable. Recommendations and labeling comments should be sent
to the sponsor as appropriate.

Jaya Vaidyanathan, Ph.D.
OCP/DCP-2

A clinical pharmacology briefing was held for NDA 22-024 on December 18, 2006; the
attendees were Dr. Chandra Sahajwalla, Dr. Suresh Doddapaneni, Dr. Emmanuel
Fadiran, Dr. Jim Wei, Dr. Robert Misbin, Dr. Jayabharathi Vaidyanathan and Carol
Noory.



B Phase 4 Commitments

None.

C Summary of CPB Findings

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

Bioequivalence studies were conducted for the two strengths of combination tablet.
Results indicate that the pioglitazone and metformin from ACTOPLUS MET XR 15
mg/1000 mg and 30 mg/1000 mg tablets were bioequivalent to Actos and Fortamet
commercial tablets given concomitantly under fed conditions. The conclusions are based
on the findings that the 90% CI for the ratio of geometric means (test/reference) for AUC
and C,,.x were within the 80-125% interval.

Food effect:

The results demonstrated that after administration of the highest strength combination
tablet (30 mg/1000 mg) under fed conditions, the AUC of pioglitazone was similar as
compared to the fasted state while there was a decrease in Cmax by approximately 18%.
While the metformin AUCinf and Cmax increased by 85% and 98% respectively in
presence of food. Since metformin is indicated to be administered with food,
ACTOPLUS MET XR is also recommended to be administered with food.

Il OQBR

A General Attributes

What are the highlights of the chemistry and physico-chemical properties of
ACTOPLUSMET XR?

ACTOPLUS MET XR contains 2 oral antihyperglycemic drugs used in type 2 diabetes;
pioglitazone hydrochloride and metformin hydrochloride. 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;9H,0N,O3S*HCI and a molecular weight of 392.90.

Metformin hydrochloride (N, N-dimethylimidodicarbonimidic diamide hydrochloride) is
not chemically or pharmacologically related to any other class of oral antihyperglycemic



agents. It is a white crystalline powder with a molecular formula of C4H;;Ns*HCl and a
molecular weight of 165.62.

Figure 1. Chemical structure of pioglitazone (top) and metformin (bottom).
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What isthe proposed mechanism (s) of action and therapeutic indication?

ACTOPLUS MET XR 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 metformin, a
member of the biguanide 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 (PPARYy). 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.

Metformin improves glucose tolerance in patients with type 2 diabetes, reducing both
basal and postprandial plasma glucose levels. Metformin also decreases hepatic glucose
production, decreases intestinal absorption of glucose and improves sensitivity by
increasing peripheral glucose uptake and utilization.

The proposed indication for ACTOPLUS MET XR is as an adjunct to diet and exercise to
improve glycemic control in patients with type 2 diabetes who are already treated with a
combination of pioglitazone and metformin or whose diabetes is not adequately
controlled with metformin alone, or for those patients who have initially responded to
pioglitazone alone and require additional glycemic control.



What isthe proposed dose and dosage form?

ACTOPLUS MET XR is available in 15 mg pioglitazone hydrochloride (as the
base)/1000 mg metformin hydrochloride extended-release and 30 mg pioglitazone
hydrochloride (as the base)/1000 mg metformin hydrochloride extended-release tablets.

ACTOPLUS MET XR is proposed be given once daily with the evening meal to reduce
the gastrointestinal side effects associated with metformin.

Starting dose for patientsinadequately controlled on metformin monother apy

Based on the usual starting dose of pioglitazone (15-30 mg daily), ACTOPLUS MET XR
is proposed to be initiated at either the 15 mg/1000 mg or 30 mg/1000 mg tablet strength
once daily, and titrated after assessing adequacy of therapeutic response.

Starting dose for patients who initially responded to pioglitazone monotherapy and
require additional glycemic control

Based on the usual starting doses of metformin (850 to 1000 mg total daily dose),
ACTOPLUS MET XR is proposed to be initiated at either the 15 mg/1000 mg once daily
or 30 mg/1000 mg tablet strength once daily, and titrated after assessing adequacy of
therapeutic response.

Starting dose for patients switching from combination therapy of pioglitazone plus
metfor min as separ ate tablets

ACTOPLUS MET XR is proposed to be initiated with either the 15 mg/1000 mg or 30
mg/1000 mg tablet strengths based on the dose of pioglitazone and metformin already
being taken.

B General Clinical Phar macology

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. Two doses of the
pioglitazone/metformin extended release fixed dose tablet (15 mg/1000 mg and 30
mg/1000 mg) were evaluated in 2 bioequivalence studies; the highest dose was evaluated
in a food-effect study.

Does this combination drug prolong QT or QTcinterval?

The sponsor has not submitted any study determining the effect of Actoplus Met XR on
cardiac repolarization. However, both Actos® (pioglitazone) and Fortamet® (metformin



extended release) 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

Isthereany drug-drug interaction between pioglitazone and metformin?

Specific pharmacokinetic drug interaction studies with ACTOPLUS MET XR have not
been performed, although such studies have been conducted with the individual
pioglitazone and metformin components. The proposed label has the following statement:
“Co-administration of a single dose of immediate-release metformin (1000 mg) and
pioglitazone after 7 days of pioglitazone (45 mg) did not alter the pharmacokinetics of the
single dose of metformin.”

E General Biopharmaceutics

What istheformulation of ACTOSPLUSMET XR tablets?

ACTOPLUS MET XR tablets are a combination product containing either 15 mg + 1000
mg or 30 mg + 1000 mg of pioglitazone hydrochloride (as the free base) and metformin
extended release respectively. The composition of the tablets used in clinical
pharmacology studies are shown in Table 1. The proposed tablets are white, round
tablets that consist of a metformin extended-release core coated with an immediate-
release pioglitazone layer. The 2 tablet strengths differ only in tablet weight. The tablets
used in clinical pharmacology studies are identical in composition to those intended for
commercial distribution except for the addition of imprinting with unique markings,
utilizing different color inks for each of the tablet strength.

Table 1: Composition of ActoplusMet XR tablets



Table 1.a Composition of AD-4833XT Tablets (Formulation 2)
Components (mg/tablet) Function 151000 mg 31000 mg

-Ertended-Rﬂe:se Core
S b® Active ingredient - e
Sodmm lauryl sulfate, NE

Povidone [(B) (A)Usp

Magnesium stearate, NF
Cellulose acetate, NF
Triacetin, USP

PEG 400. NF

HPC.NF

Lactose monohydrate, NF

Titantum dioxide, USP

Polyethylene glycol 3000, NF

HPC. NF

PEG 8000, KF

Titantum dioxide, USP

Candelilla wax powder, NF
- e
b

Total Weight (mg) 1254.52 125123

Sousce: Module 3, Section 32 P.1.

BP=British Pharmacopeia, NF=Naticnal Formmlary, USP=United States Pharmacopedia, PEG=polyethylens
glyeol, HPC=hydroxypropyl cellulose, gs=cquantity sufficient.

Tablets used mn chnical studies were manufactured by Andre Pharmaceuticals Inc., Fort Lauderdale,
Flogida. The lot mumbess for the tablets nsed in the pivetal biceguivalence and food-effect studies were as
follows: Lot Number 378R023A (153/1000 mg tablet) and Lot Numbers 373R023A and 573R023B
(30/1000 mg tablet).

(a) Equivalent to 15 mg pioglitazone free base.

(b) Equivalent to 30 mg pioglhitazone free base.

() Removed during processing.

The metformin extended-release component of the ACTOPLU MET XR is an extended
release formulation of metformin for once-daily administration, which is based on the
proprietary SCOT (single composition osmotic tablet) technology of Andrx
Pharmaceuticals. This consists of an active core encased in a rate controlling semi-
permeable membrane with 2 laser-drilled exit orifices. The rate of metformin release
from the tablet is controlled by the osmotic gradient and the characteristics of the semi-
ermeable membrane.
Pioglitazone is coated on the

surface of metformin core usin

Isthe dissolution method appropriatefor ACTOPLUSMET XR tablets?

Dissolution will be reviewed by Chemistry Reviewer. Please refer to CMC review for
details.



Bioeguivalence Study:

1) Isthe combination tablet formulation of pioglitazone and metformin (15 mg/1000
mg) bioequivalent to concomitant dosing of pioglitazone 15 mg and metformin
extended release 1000 mg (15 mg + 1000 mg) commercial tablets in healthy
subjects?

Yes. Both pioglitazone and metformin components from the fixed dose combination tablet
were bioequivalent to the individual commercial tablets (1 pioglitazone 15 mg + 1
metformin XT 1000 mg).

An open-label, randomized, 2-sequence, 2-period crossover BE study was conducted in
healthy subjects (64 enrolled; 60 completed; 18-55 yrs) in the fed state (Study
OPIXTO002). The study drug was administered 30 minutes following a high fat evening
meal. A washout interval of 7 days separated the 2 treatments. Blood samples were
collected for pioglitazone and metformin PK analysis through 48 h following each
treatment. The treatments were:

Treatment Drug Daose Form

Test Diug AD-4833XT Pioglitazone 15 mg/ Fixed-dose combination product
metformin XT 1000 mg

Reference Diug Pioglitazone 15mg

Metformin XT ‘.IDGG'hmg Commercial tablets

The mean serum concentrations for pioglitazone from the two treatments are shown in
Figure 2.

Figure 2: Mean serum pioglitazone concentration-time profile following
administration of the combination tablet and separate commercial tablets
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Mean serum concentrations of pioglitazone were lower after dosing with the test
treatment (Fixed dose combination tablet) than after dosing with the reference treatment
(Actos 15 mg + Fortamet 1000 mg). By 48 h, pioglitazone levels were below the limit of
quantification following both treatments.



Statistical analysis of the PK parameters indicated that the 90% CI for the ratios of the LS
means for AUClast, AUCinf, and Cmax of pioglitazone were well within the prespecified
80-125% bounds and therefore met the criteria of bioequivalence (Table 1). The Tmax
was also similar between the two treatments (~3 h).

Table 2: Statistical summary of pioglitazone following administration of
combination tablet (Test) and separate commer cial tablets (Reference)

Parameter

(units) (a) n Treatment LS Mean (b) LS Mean Ratio of T/R (90% CI) (%)
Ea;zi{ol;i? 59 IT{ jﬁigigg; 85.01 (81.59, 88.58)
a;fgigﬂ 60 IT{ f;j;f;ﬂ 84.62 (80.79, 88.63)

Cimax (ng/mL) 60 IT{ ‘:1;3; 86 48 (82.26. 90 91)

Tmax (hr) (c) 60 ; 2338 N/A

Az (1hp) (©) 60 . o e N/A

The mean serum metformin concentrations are shown in Figure 3 below. Following both
treatments, the serum metformin concentrations were identical. By 48 h post-dose the
serum levels were near the lower limit of quantitation (10 ng/ml).

Figure 3: Mean serum metformin concentration-time profile following
administration of the combination tablet and separate commercial tablets
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The PK parameters of metformin following the two treatments were also similar. The
median Tmax for metformin was 7 h for both treatments. The statistical analysis
indicated that the 90% CI for the ratios of LS means for AUClast, AUCinf, and Cmax of
metformin were within the 80-125% interval for establishing the bioequivalence (Table
3).



Table 3: Statistical summary of metformin following administration of combination

tablet (Test) and separate commercial tablets (Reference)

Parameter

(units) (a) n Treatment LS Mean (b) LS Mean Ratio of T/R (20% CI) (%0)
agiﬁolﬁ? 50 ; iggl;;; 96.94 (93.62, 100.38)
a;fg;}_?) 60 ; Sﬁ;:;i 97.20 (94.25, 100.24)

Cmax (ng/mL) 60 E };23‘;!}, 97.04 (93.29, 100.94)

Tmax (hr) (c) 60 ; :ggg N/A

Note: The sponsor conducted analysis after removal of subjects 36, 57 102, and 69.
Subjects 36 and 57 discontinued after period 1 due to adverse events following test
administration, while subjects 102 and 69 were withdrawn because of protocol violations
of positive urine drug screen after reference treatment. Analysis including these subjects
was conducted by the reviewer and resulted in comparable results to that presented in
tables above (Table 4).

Table 4: Statistical analysisof PK parameter data from all subjectsenrolled

PK Pioglitazone Metformin
Parameter
LS Mean | LS Ratio LS Mean | LS Mean | Ratio (90%CI)
Reference | Mean (90%CI) Reference | Test
Test
AUClast 5320.73 4495.68 | 84.49 (80.68 — | 14305.44 | 13898.80 | 97.16 (94.22 -
88.49) 100.19)
AUCinf 5774.43 4886.48 | 84.62 (81.25— | 14669.12 | 14243.18 | 97.10 (94.20 —
88.14) 100.08)
Cmax 546.18 471.61 | 85.79(81.62 — | 1565.73 | 1520.50 |97.11 [®@@
90.17)

2) |Is the combination tablet formulation of pioglitazone and metformin extended
release (30 mg/1000 mg) bioequivalent to concomitant dosing of pioglitazone 30 mg
and metformin extended release 1000 mg (30 mg + 1000 mg) commer cial tabletsin
healthy subjects?

Yes. Both pioglitazone and metformin components from the fixed dose combination tablet
were bhioequivalent to the individual commercial tablets (1 pioglitazone 30 mg + 1
metformin XT 1000 mg).
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In order to address the bioequivalence of the 30 mg/1000 mg combination tablet, an
open-label, randomized, 2-period crossover study (Study OPIXTO003) was conducted in
healthy subjects under fed conditions. As in the previous BE study the study drug was
administered 30 minutes following a high fat evening meal. A washout interval of 7 days
separated the 2 treatments. Blood samples were collected for pioglitazone and metformin
PK analysis through 48 h following each treatment. The two treatments were:

Treatment Drug Daose Form

Test AD-4833XT Pioglitazone 30 mg/ Fixed-doze
metformin XT 1000 mg combination product

Beference Pioglitazone 30 mg

Metformin XT 1000 mg Commercial tablets

Results indicate that the serum pioglitazone concentrations were similar after dosing with
both the test and reference treatments (Figure 4). By 48 h post dose mean pioglitazone
concentrations were near or below the limit of quantification.

Figure 4: Mean serum concentration-time profile for pioglitazone following
administration of combination tablet (test) and separate commercial tablets
(reference)
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Statistical analysis of the PK parameters indicated that the 90% CI for the ratios of the LS
means for AUCinf, AUClast and Cmax of pioglitazone were within the 80-125% interval
and therefore met the criteria for bioequivalence (Table 5). The median Tmax was similar
for each treatment.

Table5: Statistical analysis of phar macokinetic parametersfor pioglitazone

Parameter (units) (a) n  Treatment LS Mean(b) LS Mean Ratio of T/R (90% CT) (%0)
AUC(0-inf) (aghr/mL) 55 ; ;5254:5 88.88 (84.97, 92.97)
AUC(0-flqc) (ngboiml) 57 B 1 200 88,65 (84.72. 92.75)

Cmax (ng/mL) 57 B il £9.31 (83.97, 95.00)

Tmax (hr) () 57 r o N/A

Az (Uht) () 55 B > 1oa0a N/A
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Similarly, serum metformin concentrations were similar after administration of the
combination tablet and the reference treatment (1 pioglitazone 30 mg + 1 metformin XT
1000 mg commercial tablets). By 48 h post dose concentrations were below the limit of
quantification. The statistical analysis of the PK parameters for metformin also indicated
bioequivalence between the two treatments (Figure 5 & Table 6). The median Tmax for
metformin was longer following the reference treatment.

Figure5: Mean serum metformin concentrations over time
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Table 6: Statistical analysis of PK parametersfor metformin
Parameter (units) (a) n  Treatment LS Mean (h) LS Mean Ratio of T/R (90% CT) (%0)
S . < T 12256.9446 -
AUC(0-inf) (ngz-hr/ml) 34 R 13766907 99.02 (95.18, 104.59)
AUC(0-tlge) (nghr/ml) 38 E Hgg%éfi 100.34 (95.72, 105.19)
P - T 128454

Cmax (ng/'mL) 58 R 1780.23 100.34 (96.42. 104.42)
Trmax (1) (c) 58 B e N/A
4 - T 0.07839 .
Az (1h) (c) * R 0.07827 N/A

Note: The sponsor used data from subjects who finished both treatments. Subjects 12 and
16 received the reference treatment in period 1 and voluntarily withdrew consent and
discontinued in the study; Subject 50 received both treatments, then voluntarily withdrew
consent and discontinued in period 2; Subject 5 received reference treatment in period 1,
but was withdrawn due to protocol violation (positive urine drug result). In addition
sponsor mentioned that subject 20°s serum concentration from reference pioglitazone
treatment were all below the limit of quantification, therefore this subject was excluded
from pioglitazone analysis. Analysis including these subjects was conducted by the
reviewer and resulted in comparable results to that presented in tables above (Table 7).
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Table 7. Statistical analysis of PK parameter data from all subjectsenrolled

PK Pioglitazone Metformin
Parameter
LS Mean | LS Ratio LS Mean | LS Mean | Ratio (90%CI)
Reference | Mean (90%CI) Reference | Test
Test
AUClast 8519.01 7537.82 | 88.48 (84.61 — | 12004.49 | 12012.95 | 100.07 (95.49 -
92.53) 104.87)
AUCinf 8996.35 7988.61 88.80 (85.01 | 12311.58 | 12319.75 | 100.07 (95.67 —
—92.75) 104.67)
Cmax 836.36 740.52 88.54 (83.30 | 1290.19 1292.29 100.16 (96.27 —
-94.11) 104.21)

What isthe effect of food on the bioavailability of ActoplusMet XR?

Food decreased the Cmax of pioglitazone from the combination tablet by 18% with no
change in exposure. On the other hand in presence of food, there is about 85% - 100%
increase in AUC and Cmax of metformin component from the combination tablet.

In order to determine the effect of food on the absorption of pioglitazone and metformin
from the combination tablet, an open-label, randomized, single-dose, 2-period, crossover
design study was conducted. Subjects were randomly assigned to 1 of 2 sequences (12
subjects per sequence) and received the fixed dose combination tablet (30 mg/1000 mg)
in fasting state or after a high fat meal. There was a washout period of 7 days between
treatments.

The mean serum pioglitazone concentrations over time are shown in the Figure 6 below.
Under fasting conditions, pioglitazone from the combination tablet was rapidly absorbed
as compared to under fed conditions. Statistical comparisons of the PK parameters are
presented in Table 8. For pioglitazone, the 90% CI of the fed/fasted LS mean ratios for
AUClast, AUCinf were within the 80-125% interval indicating that the total exposure
was not altered with food. However the Cmax decreased 18% in presence of food and
this was statistically significant with the 90% CI being lower than the 80-125% range.
Tmax increased by 3 h in presence of food.

13




Figure 6: M ean serum pioglitazone concentrations over time
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Table 8: Statistical comparisons of pioglitazone from combination tablet (30
_mg/1000 mg) administered in presence (T) and absence (R) of food.

Parameter L5 Mean Ratio of TR
(units) (a) n Treatment L5 Mean (b) (90% CT) (%0)
;[;i;ﬁ? 24 . v 1 9545 (82.74. 110.11)
el 24 5 S0t a1y 93.90 (80.24, 109.87)
Cmax (ag/mL) 24 8 150803 81.61 (70.63, 94.30)
Tmaz (i} (c) 24 8 1008 NA

Az (1) () 24 5 e NA

The mean serum metformin concentrations time profile is shown in Figure 7. As seen
there is a delay in Tmax in presence of food, however food increases the exposure to
metformin.

Figure 7: Mean serum metformin concentrations over time
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The statistical comparisons of the PK parameters are shown in Table 9. In presence of
food there is approximately 85%, 100%, and 98% increases in AUCinf, AUClast and
Cmax of the Actoplus met XR tablet. The 90% CI for the LS mean ratios for these PK
parameters were all above the 80-125% range indicating that the peak and total exposure
of metformin is increased when the combination tablet is administered with food.

Table 9: Statistical comparisons of metformin from combination tablet (30 mg/1000
mg) administered in presence (T) and absence (R) of food.

Parameter LS Mean Ratio of TR
(umnits) (a) n Treatment LS Mean (b) (90%0 CI) (%0)
;‘JSE;"L”E? 21 E gi;gf;g 184.69 (155.23, 219.75)
;:Ei‘fj 24 £ igg; g‘;: 200.51 (170.01, 236.47)
Cruax (ng/ml) 24 . S 197.82 (160.30, 244.12)
Tmax (k) (c) 24 5 o N/A

hz (1) () 2 5 o aasa NA

Comment: The effect of food observed in this study on pioglitazone and metformin XR is
similar to that observed for the individual components based on the package insert of
Actos and Fortamet respectively. The delay in Tmax and decrease in Cmax for
pioglitazone will most likely not have an impact on efficacy of pioglitazone since there
was no change in exposure in presence of food. Metformin is indicated to be
administered in presence of food to decrease the GI adverse events. The AUC and Cmax
values obtained in presence of food in this study is similar to that (metformin component
of reference and test product) seen in BE study OPIXTO003 done under fed conditions.
Therefore this suggests that absorption of metformin from the formulation is decreased in
fasting state. The sponsor has proposed that the Actoplus met XR tablet be taken with an
evening meal which is acceptable.

F Analytical
Have the analytical methods been sufficiently validated?
Yes.

An LC/MS/MS method for the quantification of pioglitazone in human serum was used.
The internal standard for pioglitazone used was an analog ®@  The analyte and
internal standard were extracted from human serum using solid-phase extraction. The
residue was reconstituted using mobile phase and injected onto an LC/MS/MS. The
LLOQ was 25.0 ng/ml and the standard curve was linear up to 2500 ng/ml. Intra-assay
and inter-assay precision were determined from the relative standard deviations of the
quality control samples. The values were all below 6% (Table 10). The accuracy was
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determined by comparing the mean measured concentrations of the quality control
sample with their nominal concentrations (Table 10).

Table 10: Intra-assay and inter-assay precision and accuracy for pioglitazonein

serum
Momimal Concentration 2000 Hi] 750 2000 non 750 ] 1noa 749
Average Concentration 2215 957 43 207 1620 Tie 2166 w7 4.0
Standard Deviztion 63.6 40.0 245 56.8 183 (.88 112 300 1.30
Precision (%) 2.9% 4.1% 3a% 2.6% 1E% 1.2% 52% 11% 1E%
Aceuracy (%) 110.8% 9E. T W 1% 110.3% 103.0% 98.1% 108.3% 9T 98.8%
N [ ] ] & [ ] f 3 i

An LC/MS/MS method was used for analysis of metformin in human serum. The internal
standard used for metformin was . The analyte and internal standard
were extracted using human serum using protein precipitation. The LLOQ was 10.0
ng/ml and the standard curve was linear up to 3500 ng/ml. The values of assay precision
and accuracy are shown in Table 11.

Table 11: Intra-assay and inter-assay precision and accuracy for metfomin in serum

QL 10.0 QC LD QC 500 QC 3000
Concentration lofngml  300ngmL  S00ngml 3000 ngml |
Mean 9.15 9.5 792 3000
5.D. 0627 1.96 211 227
WOV 69 6.6 2.7 76
s4Theoretical 915 98 3 99.0 100.0
“Bias 85 1.7 10 0.0
n 24 26 26 26

1 L abeling Recommendations
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Bottles of 30 NDC 64764-310-30

Bottles of 60 NDC 64764-310-60
Bottles of 90 NDC 64764-310-90
STORAGE

ACTOPLUSMET

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F) [see USP Controlled
Room Temperature]. Keep container tightly closed, and protect from moisture and
humidity.

ACTOPLUS MET XR

Store at 25°C (77°F); excursions permitted to 15-30°C (59-86°F). Avoid excessive heat
and humidity. Dispense in a tightly closed, light-resistant container.

B Individual Study Synopsis

1) Bioequivalence study

10 SYNOPsSIS
Title of Study:
An Open-Label, Fandomized, 2-Period Crossover Smdy to Determine the Biceguivalence of 15 mg

Proglitazone and 1000 mz Metfornun HC] Extended Felezse (3T) When Administarad as 2 Finad-Diosa
Combiratien Product or Concomitantly as Commercial Tablets

Name of Sponzor:

Takeds Global Research & Development Canter, Inc

Name of Finished Product:

AT¥-2333XT (pioglitazons hydrochloride 15 me'metformin bydrochloride XT 1000 mg fized-dosa
combinztion product)

Investigator: Study Center:

(b) (4) (b) @)

Publication: Bazed on the Study:

Mone

Study Period: Phase of Development:
27 April 2005 to 6 May 2005 Phase 1

OBJECTIVES

Frimary:

The promary objective of this smdy was to determine the bioequivalence of 2 smgla oral doss of
ATr-4833XT relanve to concomitant administraten of the commmercial pioglitazone snd metformin XT
tahlats.

Secondary:

The secondary objectve of this stady was to evaluate the safery of AD-2333XT and the concommitant
adminisraton of the commercial pioglitazone and metformin XT tablets.

METHODS

This was a phase 1, open-label, randomized 2-sequence, 2-period crossover, bioequivalence smdy.
Subjects were assigped randomly to 1 of 2 sequences. and recerved a single oral dose of t2st treanmant
(1 AD-4333XT tablet) and a single oral dose of reference treamment (1 pioglitazone 15 mg commercial
tzblet and 1 metfornun 3T 1000 mz commercial tablet) in the fed state. A washout interval of 7 days
separated the 2 meannents. Blood samples for the measurement of pioglitazore and metformim
conceniranons ware cellected at specified mmes up to 43 howurs after each treannent.
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Title of Study:

An Open-Label, Randonized, 2-Period Crossover Smdy o Detenmine the Biceguivalence of 15 mg
Proglitazone and 1000 mz Merformun HC1 Extended Felease (XT) When Administered as 2 Fixed-Dhose
Combizaten Product or Concomitantly a5 Comanercial Tables

Fretreatment Treatmsnt [ Fimal Visit
Screening Baseline | Randomization Feriod 1 {a) Period 2 (a)
Drays -28 to -2 Day 1l Day 2" Day 1 Day 2tod Day 3
n=31 _ e
- Washout e
S 1 ---__.-'
[ T | _—

T=Test weament (1 AD-4333XT tablet).

F=Feference maatment (1 ploplitazons 15 me commercial tables and | metformin 3T 1000 me commercial iablat)
{2} Subjects were admitted to the clinic and dosed oo Day 1 of each Perad and were discharged fom the clinic oo
Diay 3 af each Period

Number of Subject: (Planpoed and Awnalyzed):

Planned: 64 salbyjects; 31 snbjects per sequanca

Apalvzed: Pharmacokinetcs—30 subjects; Safeny—>564 subjects.

Diagnosis and Main Criteria for Incluzion:

To qualify for sdy parmicipaten, subjects nmst have been bealthy male subjects or bealthy nonpreznant
nonlactating female subjects aged 18 o 55 years, inclusive; been willing to sizn the informed consenr form;
had clinical laboratary results within the refarence ranges or that were acceptable to the investigator;
weighed ar least 110 pounds (50 k=) and kad a body mass index =30 kz'm™; and had negative hepatitis
panel and buman imoounedsfciency vins autbody test results ar Screening

Test Product, Dose and Aode of Administration, Lot Number:

Drus Dioze Form Eoute Lot No.
AT -2833T Pioglitazope hydrochloride 15 me Fined-dose Oral STERO23A

mietformin bydrocklorids XT 1000 me  combination tablet

Draration of Treatment:
The duration of the stwdy for 2 subject who completed both meanuents was 10 days.

Eeference Therapy, Dose and Mode of Administration, Lot Nuomber;

Drug Diose Form Eoute Lot No.

Pioglitazone hydrocklords (ACTOSS) 15 mgz Commercial Ciral AlD3Z5
tables:

Metfornur hydrochlonide XT (FORETAMET™ 1000 mz Conemercial Oral STEVO02A
tables
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Title of Study:

An Opep-Label, Fandomized, 2-Penod Crossover Smdy to Determine the Biceguivalence of 15 mg
Proglitazone and 1000 mz Metfornun HC1 Extended Felease (3T) When Administered as 2 Fixned-Diose
Combirztion Product or Concomitantly a5 Cormmercial Tablets

Criteria for Evaluation:
Pharmacolinetic:

The area under the concenfranon-mme curve from mme § o tme of last guannfiable concenranon
(AUC[0-tlge]), area under the concenranon-tims ouve from tme 0 w nfincey (ATC]0-nf]), maximum
observed concenmation (Cmax), time at which Cmax eccowred (Tmax), terminal-phase elimination rate
constant (Az), and ternunal eliminstion half-lifa (T1/2) ware calculatad for each subject fom senun
concentratons of inchanged pioglitazone and metformin for each weatment nsing a noncompartmeantal
spproach Actual sampling fimes rather thap scheduled sampling times were nsed in the computanons of
phamacokinetic parameters.

Safety:

Safety variables were adverse events, clinical lzboratory test resnlts (hematology, semm chemismy, and
urinalysis), vital sign measurements, 12-lead elecrocardiogram (ECG) results, and physical exanipation
fndings

Statiztical Methods:

Fharmacoldnetic Analysis:

Drescriptive statistcs (ag, munber of subjects, mean, 5D median, mininnun, and maximnm) were used o
IMUMArize SEMm concenmations by treatment and scheduled tme of samplmg for pioglitazons and
metformin. The pharmacokinetic parameters, AUC(0-tlgc), AUC{0-inf), Cmax, Tmax Az snd T12 of
pioglitazonse and metformin were summanzed for each weamment with the following descriptve smatisios:
number of subjects, mean gecmetric mean [for AUC{D-tlgc), AUC(0-inf) and Crmax only], 5D, SE.
coeffictent of variaton, mininvum, 23th and 75th percentles, median, and maxinmmm.

The AUC({0-tgec)y AUC{D-inf) ratio was determined for each subject; if the ATIC{0-tlqc) value cornprizsad
less than 80% of the ATC{0-inf) value for an mdividual subject, that subject’s AUC{0-inf) was not
included in the descripive statistics or bioequivalence assessment. The r° valne was also caloulared for each
subject; if the ¥ value for Az was less than 050, that subject’s AUC{0-inf), Az svd T1/2 values were not
includead in the descripave statistics or biceguivalence assessment.

An snalysis of varance with fixed effects for sequence, period, meatment, and random effect for subject
nested within sequence was performed on Az and the nanoal logaritons of AUC(0-tlgc), AUC{M-inf), and
Cmax of pioglitazone and metformin, The Wilcoxon signed-rank test was performed on Tmaz.

The 20%% confidence intervals (CTs) for the ratios of the least-squares (L3} mean for the tast weanmens

(1 AD 2833XT tablet) to the LS mean for the reference meannent (1 ploglitazone 15 mz conunercial fablet
and 1 metformin XT 1000 mg commercial tablet) were provided for the natural logarithms of ATUC{D-tlgc),
AUC0-nf), and Cmax The test meannent was considered bioequivalent to the reference restment if the
% Cls for AUC(0-tlgc), AUC{M-inf), and Crosx of ploglitazone and metformin were within the 80% 1o
125% bioequivalence range.

Title of Study:

An Opep-Label, Fandomized, 2-Period Crossover Sudy to Determine the Bioeguivalence of 15 mg
Proglitazone and 1000 mz Metfornun HC Extended Falezse (XT) When Administerad as 2 Fined-Diosa
Combinztion Product or Concomitantly as Commnercial Tablets

Safefy Analysis:

Safety variables (adverse events, cliuczl laboratory evalnations, vital sign measursments, 12-lead ECG
results, and physical exammaton findings), and other safety assessments (medical history findings,
concurrent meadics] condinons, medication history, and conconutant medications) were summarized with
descriptive statstics, if appropriate. Abnormal lzboratory values for hematology and chemismy tests, and
urinalvses, were tabnlated by individual subject Viral sizn messuremsnts that met the criteriz for very low
or very high values were also summarized.

SUMMARY OF RESULTS

Subject Disposition:

Soety-four subjects (mean age 27.2 vears), 35 men spd 29 woren, were assigned randomly to meatmenst at
1 smudy stte. Sixty subjects completed the smady, Subjects 034 and 057 discontdmed participation i the
smdy becanse of the adverse evenrs hematoans and conjunctivits, respectively, following adnuviswaton of
the test treatment (1 AD-48333T fablet). Subjects 102 and 069 were withdrawn from the study becansa of
the protocel vielatows of positive urine drug screen and positive wine alcohol screen, respectvely,
following concomitant adnumisirarion of the reference meammen: (1 pioglitazone 15 mg tablet and
Imetformin KT 1000 mg).

Pharmacolinetic Resulis:

The 2034 CIs for the ratios of the LS means for AUC{0-tlgec), AUC{D-inf), and Cmax of pioglitazone and
metformin were within the 80%: to 123% biceguivalence range and met the critera for bisegquivalence.
Therafora, the test meatrnant (1 AD-483335T tabler) was bioagquivalent to the reference weament

(1 pioglitazone 15 mg commercial tables and 1 metformin 3T 1000 mg commercial tablet) for pioglitzone
and metformin.
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Title of Study:

Ap COpeap-Label, Fandomized, 3-Period Crossover Smdy o Determine the Biceguivalsace of 15 mg
Pipglitazone and 1000 mz Metformin HC] Extended Feleaze (3T) When Administared 25 & Fixed-Doss
Combiration Product or Concomitantly 25 Comanercial Tables

Statiztical Analysis of Fharmaceldnetic Parameter: for Pioglitazone and AMetformin

Parameter
{umits) {a) n Treatment LS Bdean (b) L5 MMeam Ratio of TR (#0% CT) {%&)
Pinglitazone
AUC{0-ng) 5 T 43R 044 E501 (BL.39, BR.5%)
{ng-homl) B 5740 883
ATNC{0-tac) &0 T 4474 171 £4.62 (B0.79, BR.43)
{ng-homl) R 5187344
Cmax (ppml ) &0 T 47181 5648 (R2.24, 9081
R 4538
Tmazx (he) (<) &0 T 1000 WiA
R 2,000
Az (L) o) &0 T 012352 WiA
R 0L1E™
Aletformin
AUC{0-inf) 30 T 14061.172 04.94 (9342, 100.38)
{ng-hr'ml) R 14505 307
AUC{D-tac) &0 T 13575394 0720 (9423, 100,25
{nghoml) R 14275745
Cmax (ppml ) T 130431 £7.04 (9320, 10055
R 135017
Toaax (he) () T T.000 WA
R T.000
Az (L) (o) 30 T 007603 WA
R 007538

T=Test reamment (1 AD-453 33T tablet).

F=Feferance meaiment {1 ploglitazons 15 ms commercial table: and | metformin XT 1000 me commesrcial thlet)

{2} Ap mmabysis of vanmes with fixed =ffects for sequencs, period. weatment, and random effect for subjact nested
within sequence was parformed on Az and the pangal logarithems of AUCZ0-dgc), AUCD-ing), and Cmax of
ploglitazome and metformin; the Wilcoxon sizned rack test was performesd on Tmax.

2 Median values are presented for Tmax,

() Pioglitazome Tmoax: P=0502, Jz: P=0.071; metformin Tmax: B=0.183, oz B=02800

Safety Results:

The incidenca of advarse events was simdlar for both meatmeant groups. Adverse evenrs ware reported for
14 of 62 {22 6%) subjects after adminisiraton of the fest oeannent (1 AT-4833%T tzbles) and 12 of G2

(19 4%) sulyjects after adnunistration of the reference weatment (1 pieglitazons 15 mg commercial tablet
and 1 weetformin XT 1000 mg commercial tables).

Ten of 42 subjects (16.1%) experenced adverse events after adnunistranion of the test reamment

(1 ATx-48337%T taklet) that were considered by the investizgator to be at least possibly related to study dmg;
these were shdornina] distention, stemach discomfort, vowniting, fatigne, anorexia, back pain, and beadache.
Eizht of §2 subjects (12.9%) experienced adverse avents afer adminismration of the reference meatmant

(1 pioglttazons 15 me comumercial tablet and 1 metformin XT 1000 mz commercial tabled) thar ware
considered by the investigater to ba at least possibly related to stody dmz; these wers nansea, vordnng,
feeling cold. back pain, dizziness. snd tremor. All of these events were constdered mild or moderate m
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Tifle of Stady:

An Open-Label, Fandomized, 2-Period Crossover Smdy o Determine the Biceguivalence of 15 me
Proglitazone and 1000 mz Metfornun HC] Extended Falease (XT) When Administerad as 3 Fined-Doss
Combirzton Froduct or Concomnitantly a5 Comanercial Tablets

severity, and none resulied mthe discontmuaton of meatment.

Two subjects discontfnued pamcipation in the smdy because of adverse events: Subject 036 developed
mild hematoonas on both arms and Subject 057 experienced moderate conjumcnvins. The adverse evants
axperianced by these 2 subjects were considered by the westgator 1o be wrelated to oeanneant. Mo deaths
or other serions adverse evenrs acoTed during the smdy. Mo kematology, chemismy, arinalysis, vital sign
physical examinsnon finding, or change in ECG resnlt was considered clindcally meaningful or was
reportad as an adverse event.

CONCLUSIONS:

#  For both pioglitazone snd merformin the $0% CIs of the LS mean ratos (test'reference) for
ATTC0-tlg), AUC0-inf), and Cmax were within the 0% to 125% range required o astablizh
bioeguivalency berween the fixed-dose combination tablet (1 AD-28333T tablet) and the
individeal commercial mblers (1 ploglitazone 15 mg mblet and 1 metformin 3T 1000 me rablat)

+ Both weatments appeared to be safe and well telerated as administered in this smdy

Drate of Beport:
21 Saprember 2005
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2) Bioequivalence study

Title of Study:

An Open-Label, Bandomized, 2-Period Crossover Study to Determine the Bicequivalence of 30 mg
Pioglitazone and 1000 mg Metformin HCI Extended Eelease (3{T) When Administered as a Fixed-Dose
Combination Product or Concomitantly as Commercial Tablets

Name of Sponsor:
Takeda Global Besearch & Development Center, Inc.

Name of Finished Product:
AD-4833XT (pioglitazone hydrochloride/ metforomn hydrochloride XT fixed-dose combination product)

Investigator: Study Center:

() @) ®) @

Publications Based on the Study:

Nome

Study Period: Phase of Development:
29 April 2005 to 13 May 2005 Phaze 1

OBJECTIVES

Primary:

The primary cbjective of this study was to determine the bioequivalence of a single oral dose of
AD-4533XT relative to concomitant admindstration of the commercial pioglitazene and metformin XT
tablets.

Secondary:

The secondary objective of this study was to evaluate the safety of AD-4833XT and the concomitant
administration of the commercial pioglitazene and metformin XT tablets.

METHODS

This was a phase 1, open-label, randomized, 2-sequence, 2-period crossover, bicequivalence study.
Subjects were assigned randomly to 1 of 2 sequences, and received a single oral dose of test treatment
(1 AD-4833XT tablet) and a single oral dose of reference treatment (1 ploglitazone 30 mg conumercial
tablet and 1 metformin XT 1000 mg commercial tablet) in the fed state. A washout interval of 7 days
separated the 2 treatments. Blood samples for the measwement of pioglitazone and metformin
concentrations in semm were collected at specified times up to 48 howrs after each treatment.
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Title of Study:

An Open-1abel, Randomized, 2-Period Crossover Study to Determine the Bicequivalence of 30 mg
Pioglitazone and 1000 mg Metformin HCI Extended Release (Z{T) When Administered as a Fixed-Dose
Combination Product or Concomitantly as Commercial Tablets

Schematic of the Study Design

Pretreatment (a) Treatment (a) Final Visit
Sereening Bazeline Eandomization Period 1 Period 2
Days -28 to -1 [Dayiz) -1 and/or 1 Day 1 Day 1 Days2to7 Davr 1 Day 2 Dav 2
.-"--f T -H-\""\-.
T . K T
e m=32} (k) T
= e Washout T
-\.__\---\---\-\- E_ -r-.d_-'
HHE'"--.. (n=32) (b) T ________..-.«

T=Tast treatment (1 AD-4833XT tablat).

F=Feference treatment (1 ploglitazone 30 mg commercial tablet and | metformin XT 1000 mg commercizl tablat).
(&) Subjects were admitted to the climic on Day -1 and Day 7 of Pented 1, dosed on Day | of each period, and
dizcharzed from the clinic on Day 3 of each peried. Baszeline procedures were performed on Day -1 and'or Day 1 of
Period 1.

(b} Plannad mumber of subjacts.

Number of Subjects (Planned and Analyzed):

Planned: 64 subjects; 32 subjects per seguence

Analyzed: Pharmacokinetics—38 subjects; Safety—62 subjects.

Diagnosis and Main Criteria for Inclusion:

To cualify for study participation, subjects must have been healthy male subjects or healthy nonpregnant,
nomlactating female subjects aged 18 to 55 years, inclusive; been willing to sign the informed consent form;
had clinical laboratory results within the reference ranges or that were acceptable to the investigator;
weighed at least 110 pounds (50 kg) and had a body mass index <30 kg/m"; and had negative hepatitis
panel and human immonodeficiency virs test results at Screemng.

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

Drug Dose Form Route Lot No.
AD-4833XT Pioglitazone hydrochloside 30 mg/ Fixed-dose Oyal 3T3R023A

metformin bydrochloride XT 1000 mg combination tablet

Duration of Treatment:
The duration of the study for a subject who completed both treatments was 11 days.

Reference Therapy, Dose and Mode of Administration, Lot Number:

Drug Dose Form Route Lot No.
Pinglitazone hydrochloride (ACTOS™) 30 mg Commercial tablet  Oral Al10330

Metformin hydrochloride XT (FORTAMET™) 1000 mg Commercial tablet  Chal 375V002A
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Title of Study:

An Open-Label, Randomuzed, 2-Peried Crossover Study to Determine the Bicequivalence of 30 mg
Pioglitazone and 1000 mg Metformin HCI Extended Release (XT) When Administered as a Fixed-Doze
Combination Product or Concomitantly as Commercial Tablets

Criteria for Evaluation:

Pharmacokinetic:

The area under the concentration-time curve from time 0 to time of last quantifiable concentration
(AUC[0-tlge]). area under the concentration-time curve from time 0 to infindty (ATC[0-inf]), maxinmm
observed concentration (Cmax), time at which Cmax occwred (Tmax), terminal-phase elimination rate
constant (Az), and terminal elimination half-life (T1/2) were caleulated for each subject from serum
concentrations of unchanged proglitazone and metformin for each treatment using a noncompartmental
approach. Actual sampling times rather than scheduled samgpling times were used in the computations of
pharmacokinetic parameters.

Safety:
Safety variables were adverse events, clinical laboratory test results (hematology, serum chenustry, and

urinalysis), vital sign measurements, 12-lead electrocardiogram (ECG) results, and physical examination
findings.

Statistical Methods:
Pharmacolinetic Analysis:

Descriptive statistics (ie, mumber of subjects, mean, SD, coefficient of variation, median minimum, and
maxinmm) were used to swmnanze semm concentrations by treatment and scheduled time of sampling for
plogltazone and metformin, and AUC{0-tlge). AUC{0-nf), Cmax, Tmax, Az, and T1/2 of pioglitazone and
metformin for each treatment. The pharmacokinetic parameters were also summarized by 25th and 75th
percentile and SE. Geometric means were computed for AUC{0-tlge). AUC(0-1af), and Cmax only.

An ATTC{O-tlege)y ATC{0-inf) ratic was deterndned for each subject. If the AUC{0-tlgec) value comyprized
less than 80% of the ATIC(0-1nf) value for an individual subject. that subject’s AUC(0-inf) was not
included in the descriptive statistics or bioequivalence assessment. An ¢ value for iz was also determined
for each subject. If the «* value for an individual subject was less than 0,80, that subject’s AUC(0-inf), Az,
and T1/2 values were not included in the descriptive statistics or bicequivalence assessment.

An analysis of variance with fixed effects for sequence, period, freatment, and random effect for subject

nested within sequence was performed on Az and the natural logarithms of AUC(0-tlge). AUC(0-1nf), and
Cmax of pieglitazone and metformin: the Wilcoxon signed-rank test was performed on Tmax.

The %0% confidence intervals (CIs) for the ratios of the least-sguares (LS) mean for the test treatment

(1 AD-4833XT tablet) to the LS mean for the reference treatment (1 pioglitazone 30 mg commercial tablet
and 1 metfornun XT 1000 mg commercial tablet) were provided for the natural logarithms of ATC{0-tlge),
ATIC{0-nf), and Cmax. The test treatment was considered bioequivalent o the reference freatment if the
90% Cls for AUC{0-tlge). AUC{0-inf). and Cmax of picglitazone and metformin were within the 80% to
125% bioeguivalence range.

Safety Analysis:

Safety variables (adverse events, climcal laboratory evaluations, vital sign measurements, 12-lead ECG
results, and physical examination findings), and other safety assessments (medical listory findings,
concurrent medical condifions, medication history, and concomstant medications) were summarized with
descriptive statistics. if appropriate. Abnormal laboratory values for hematology and chemistry tests, and
wrinalyses, were tabulated by indrvidual subject. Vital sign measurements that met the criteria for very low
or very high values were also summarized.
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Title of Study:

An Open-Label, Randomized, 2-Period Crossover Study to Determine the Bicequivalence of 30 mg
Pioglitazone and 1000 mg Metformin HC1 Extended Belease (XT) When Admimistered as a Fized-Dose
Combination Produet or Concomitantly as Commercial Tablets

SUMMARY OF RESULTS

Subject Disposition:

Sixfy-two subjects (mean age of 31.8 years), 36 men and 26 women, were assigned randomly to treatment
at 1 site and recetved at least 1 dose of study dmg. Fifty-eight subjects completed the study. Two subjects
recerved the reference treatment (1 pioglitazene 30 mg commercial tablet and 1 metformin XT 1000 mg
commercial tablet) in Period 1, and 1 subject received both the test (1 AD-4833XT tablet) and the reference
treatments, then voluntarily withdrew consent and discontinued parficipation 1o the study. One other subject
recerved the reference treatment in Period 1. but was withdrawn from the study becanse of a positive wine
dig screen.

Pharmacokinetic Results:

The 0% Cls for the ratios of the LS means for AUC(0-tlge), AUC{0-inf). and Cmax of pioghtazone and
metformin were within the 80% to 125% bioequivalence range and met the criteria for bicequivalence.
Therefore the test treatment (1 AD-4833XT tablef) was bicequivalent to the reference treatment

(1 pioglitazene 30 mg commercial tablet and 1 metformin XT 1000 mg commercial tablet).

Title of Study:

An Open-Tabel, Randomized, 2-Period Crossover Study to Determine the Bicequivalence of 30 mg
Pioglitazene and 1000 mg Metformin HC1 Extended Release (3{T) When Administered as a Fixed-Dose
Combination Product or Concomutantly as Conumercial Tablets

Statistical Analysis of Pharmacolinetic Parameters for Pioglitazone and Metformin

Parameter (units) (a) n Treatment LS Mean (b) L& Mean Ratio of T/E (90% CI) (%)
Pioglitazone
AUC(0-inf) (ng-hrimL) 55 ;{ Eg?gi:; 88 88 (84.97, 92.97)
AUC(O-tlac) (nghrml) 57 ;{ 3121;; 88 65 (84.72, 92.75)
Cmax (ng/ml) 57 ;{ ;gzg; 8931 (83.97, 95.00)
Tmax (br) (e) 57 : o N/A
Metformin
AUC(0-inf) (ng-hrimL) 54 ;{ i:;gg;g 99.92 (95.18, 104.89)
AUC(0-tlge) (nghwml) 58 v EEoSpa 100.34 (95.72, 105.19)
Cmax (ng/mL) 58 ;{ i:g;j 100.34 (96.42, 104.42)
Taas () (d) 58 : S NA
Az (1) @) 54 : it NA

T=Tast treatment (1 AD-48333T tablat).

F=Fefersnce geatmeni (1 pioglitazone 30 mg commercizl tablet and | metformin XT 1000 mz commercial tablei).
M/A=not applicable.

(2} An analvsis of variance with fixed effects for sequence, pertod, treatment, and random effect for subject nested
within sequence was performed on Az and the natural loganithms of AUC0-1ge), AUC(0-1nf), and Cmax of
ploglitazone and metformin; the Wilcoxon sizned rank test was performed on Tmax.

() Median values are prasented for Tmax.

(o) Tmax: P=0.115, hz: P=0.006.

{d) Tmax- P=0.137, Az: P=0.980.
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Title of Study:

An Open-Label, Randomized, 2-Period Crossover Study to Determine the Bicequivalence of 30 mg
Pioglitazone and 1000 mg Metformin HC1 Extended Belease (XT) When Administered as a Fixed-Dose
Combination Produet of Concomitantly as Conumercial Tablets

Safety Results:

Fourteen of 30 subjects (23.7%) expertenced 1 or more adverse events following adounmistration of the test
treatment (1 AD-4333XT tablet), and 20 subjects of 62 (32.3%) experienced 1 or more adverse events
following adnumistration of the refarence treatment (1 pioglitazone 30 mg commercial tablet and

1 metformin XT 1000 mg commercial tablet).

Eleven of 59 subjects (15.6%) experienced treatment-emergent adverse events following admimstration of
the test treatment (1 AD4833XT tablet) that were considered by the investigator to be possibly related to
study drug: these were abdominal distension, abdonunal pain upper, abdominal pain lower, constipation,
flatulence, loose stools, nansea, vomiting, chills, feeling hot, heart rate increased, decreased appetite,
dizziness, headache, and tremor.

Fourteen of 62 subjects (22.6%0) experienced treatment-emergent adverse events following administration
of the reference treatment (1 pioglitazone 30 mg commercial tablet and 1 metformin XT 1000 mg
comunercial tablet) that were considered by the investigator to be possibly related to study diug; these were

abdominal pain upper, abdeminal pain lower, constipation, dyspepsia, loose stools. nansea. back pain,
dizziness, and headache.

The majority of subjects experienced adverse events that were considered by the investigator to be possibly
related to treatment, and all adverse events were considered muld in severity. No deaths, other serious
adverse events, or discontinmations due to adverse events ocomred during the study.

Mo hematology, serumn chemastry, vrinalysis, physical examination, or ECG result was considered clinically

meaningfinl or was reported as an adverse event. Increased heart rate (mild) was reported as an adverse
event for Subjects 010 and 026.

CONCLUSIONS

*  For both pioghitazone and metformin, the 90% Cls of the LS mean ratios (test'reference) for
ATUC{0-tlge). AUC(0-inf), and Cmax were within the 80% to 125% range required to establish
bioequivalency between the fixed-dose combination tablet (1 AD-4833XT tablet) and the individual
commercial tablets (1 pioglitazone 30 mg tablet and 1 metformin XT 1000 mg tablet).

*  The test treatment (1 AD-4833XT tablet) and the reference treatment (1 pioglitazone 30 mg

commmercial tablet and 1 metformin XT 1000 mg conumercial tablet) appeared to be safe and well
tolerated as administered in this study.

Date of Report:
28 September 2003
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3) Food Effect study

2.0 SYNOPSIS

Title of Study:

An Open-Label, Randomized, Crossover Study to Determine the Effect of Food on the Pharmacolinetics of
30 mg Pioglitazone and 1000 mg Extended-Felease (XT) Metformin HCl When Administered as a
Fixed-Dose Combination Product

Name of Sponsor:
Takeda Global Besearch & Development Center, Inc.

Name of Finished Product:

AD-4833XT (pioglitazone hydrochloride 30 mg/metformin hydrochloride XT 1000 mg fixed-dose
combination product)

Investigator: | Study Center:

(b) (4) (b) (4)

Publication Based on the Study:

Nene

Study Period: Phase of Development:
4 May 2005 to 13 May 2005 Phasze 1
OBJECTIVES

Primary:

The primary objective of tlus study was to evaluate the effect of food on the absorption of pioglitazone and
metformin from the AD4833XT fixed-dose combination product relative to admindstration in a fasted state.

Secondary:
The secondary objective of this study was to evaluate the safety of AD-4833XT.

METHODS

This was a single-center, open-label, randomized, 2-period crossover study. Sulyects were assigned randomly
to 1 of 2 sequences (12 subjects per sequence), and recerved a single oral dose of AD-4833XT in the fasted
state (reference freatment) and a single oral dose of AD-4833XT after a lugh-calorie, high-fat meal (test
treatment). A washout interval of 7 days separated the 2 treatments. Blood samples for the measurement of
pioglitazone and metformin concentrations in serum were collected at specified times up to 48 howrs after
each treatment.
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Title of Study:

An Open-Label, Randonuzed, Crossover Study to Determine the Effect of Food on the Pharmacolinetics of
30 mg Pioglitazone and 1000 mg Extended-Release (XT) Metformin HCl When Administered as a
Fixed-Dose Combination Product

Schematic of the Study Design

Pretreatment Treatment | Final Visit
Screening Baseline/Randomization Period 1 (a) Period 2 (a)
Days -28 to -2 Day -1 Dayl | Days2-7 | Dayl Day 2 Day 3
,,-*""X n=R:l_‘- T -HH-H'“-H
.-_-:x T Washout #“’3
T | 2 R

T=Tast treatment (AD-2833XT i fod state).

F=Feferance treatment (AD-4833XT in fasted state).

(a) Subjects weras admitted to the clinic on Day -1, and were dosed on Day 1 of each Peried. Subjects were discharged
from the clinic on Day 3 of each Peniod.

Number of Subjects (Planned and Analyzed):

Planned: 24 subjects; 12 subjects per sequence.

Analyzed: Pharmacokinetics—24 subjects; Safety—24 subjects.
Diagnosis and Main Criteria for Inclusion:

To qualify for study participation, subjects must have been healthy male subjects or healthy nonpregnant,
nonlactating female subjects aged 18 to 55 years, inclusive; been willing to sign the informed consent form;
had clinical laboratory results within the reference ranges or that were acceptable to the investigator; weighed
at least 110 pounds (30 kg) and had a body mass index less than or equal to 30 kg/m’; and had negative
hepatitis panel and human immumodeficiency virus test results at Screemng.

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

Drug Dose Form FEoute Lot Number
AT-4833XT Pioglitazone hydrochlonde 30 mg/ Fixed-dose Oxal 373R023B

(1n1 fed state) metformin hydrochloride XT 1000 mg combination tablet

Duration of Treatment:

The duration of the study for a subject who completed both treatments was 10 days, excluding Baseline
Day-1.

Reference Therapy, Dose and Mode of Administration, Lot Number:

Drug Daose Form Eoute Lot Numhber
AD-4833XT Pioglitazone hydrochloride 30 mg/ Fixed-dose Oral 573R023B

(in fasted state)  metfornun hydrochlonde XT 1000 mg combination tablet
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Title of Study:

An Open-Label, Randomized, Crossover Study to Determine the Effect of Food on the Pharmacolinetics of
30 mg Pioglitazone and 1000 mg Extended-Release (XT) Metformin HCl When Administered as a
Fixed-Diose Combination Product

Criteria for Evaluation:

Pharmacolinetic:

The area under the concentration-time curve from time 0 to time of last quantifiable concentration
(AUC[0-tlge]). area under the concentration-tume cwrve from time 0 to infindty (ATUC]0-inf]), maxinnm
observed concentration (Cmax), time at which Cmax cccwrred (Tmax), terminal phase elinination rate
constant (Az), and terminal elimination half-life (T1/2) were calculated for each subject from serum
concentrations of unchanged proglitazone and metformin for each treatment using a nencompartmental
approach. Actual sampling times rather than scheduled sampling times were used in the computations of
pharmacolinetic parameters.

Safety:

Safety variables were adverse events, clinical laboratory test results (hematology, serum chemistry, and

urinalysis), vital sign measurements, 12-lead electrocardiogram (ECG) results, and physical examination
findings.

Statistical Methods:
Pharmacoldnetic Analysis:

Descriptive statistics (eg, mumber of subjects, mean, 5D, coefficient of vaniation, 25th percentile, median,
75th percentile, minimum, and maxinum) were used to summanize AUC(0-tlge), AUC{0-inf), Cmax, Tmax,
#z,and T1/2 of pioglitazone and metfornun for each treatment.

The ATTC{0-tlge)/ ATUC{0-inf) ratios were determined for each subject. If the AUC{0-tlge) value comprised
less than 80% of the AUC{0-1nf) value for an individual subject, that subject’s ATUC{0-1inf) value was not
included in the descriptive statistics or food effect analysis. The 1 value was also calculated for each subject;
if the £ value was less than 0.80, that subject’s Az, T1/2 and AUC(0-inf) values were not included in the
descriptive statistics or food effect analysis. Geometric means were computed for AUC{0-tlge), ATC(0-inf),
and Cmax

Statistical analyses were performed on Tmax, Az, and the natural logarithms of AUC{0-tlge), ATTC{0-inf),
and Cmax of pioglitazone and metformin. The analysis of variance medel included fixed effects for
sequence, period, and treatment, and a random effect for subject nested within sequence. The Wilcoxon
signed rank test was performed on Tmax.

To assess the effect of food, the 90% confidence intervals (CIs) for the test/reference (AD-4833XT in fed
state/AD-4833XT in fasted state) least squares (LS) mean ratio were provided for natweal loganthms of
Cmax, AUC(0-inf), and ATC{0-tlge). The 90% Cls were obtained by using the antilog of the 90% CT for the
difference between the LS means cn the natural logarithmic scale. If the 90% Cls for Cmax, ATTC({0-tlge),
and AUC(0-inf) for pioglitazone and metformun were within the 8026 to 123% range, no food effect could be
claimed.

Safety Analysis:

Safety variables (adverse events, climeal laboratory evaluations, vital sign measuwrements, 12-lead ECG
results, and phivsical examination findings), and other safety assessments (medical lnstory findings,
concurrent medical conditions, medication history, and concomitant medications) were summarized with
descriptive statistics, if appropriate. Abnormal laboratory values for hematology and chemistry tests, and

wrinalyses, were tabulated by individual subject. Vital sign measurements that met the criteria for very low or
very high values were also sunumarized.
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Title of Study:

An Open-Label, Eandomized, Crossover Study to Determine the Effect of Food on the Pharmacclinetics of
30 mg Pioglitazone and 1000 mg Extended-Release (XT) Metformin HCl When Administered as a
Fixed-Dose Combination Product

SUMMARY OF RESTULTS

Subject Disposition, Age, and Sex:

Twenty-four subjects (mean age of 34.0 years), 10 men and 14 women, were assigned randemly to treatment,
12 to each treatment sequence, at a single study site. All 24 subjects completed the study.

Pharmacokinetic Results:

For pioglitazone, the 90% Cls of the fed/fasted LS mean ratios for AUTC{0-tlge) and AUC{0-inf) were within
the 80% to 125% range, indicating that total exposure of pioglitazone was not altered when AD-4833XT was
administered with food. A decrease of approxumately 18% in Cmax was observed after admindistration of
AD-4833XT with foed (based on fed/fasted LS mean ratios); the lower limit of the 90% CI for the fed/fasted
LS mean ratio for Cmax was below the 80% to 123% range.

There was a statistically sigmficant (P<0.001) increase in the median Tmax for proglitazone of approximately
3 howrs when AD-4833XT was administered with food.

For metformun, increases of approsimately 83%, 100%, and 98% in ATC(0-inf), AUC{0-tlge), and Cmax,
respectively, were observed when AD-4833XT was admindstered with food (based on fed/fasted LS mean
ratios). The 90% CTs for these ratios were all above the 80% to 125% range, indicating that peak and total
exposure of metformin increased when ADA833XT was administered with food.

There was a statistically sigmificant (P<0.001) increase in the median Tmax for metformin of approximately
2 howrs when AD-4833XT was administered with food.
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Title of Study:

An Open-Label, Randomized, Crossover Study to Determine the Effect of Food on the Pharmacokinetics of
30 mg Pioglitazene and 1000 mg Extended-Release (XT) Metfornun HCl When Administered as a
Fixed-Dose Combrination Product

Statistical Analysis of Pharmacokinetic Parameters for Pioglitazone and Metformin

L% Mean Ratie of TR

Parameter {units) (a} n Treatment LS Mean (k) (80% CI) (%)
Pioglitazone
AUC(0-inf) (nghr/mL) 24 1T1 E;ST §5.45 (82.74, 110.11)
AUC(0-tlqe) (ng-hr/ml ) 24 1{ ggg;gfl 93.90 (80.24, 109.87)
Crmax (nz/mL) 24 x oot 21,61 (70.63, 94.30)
. w1 e
11365
w1 s
Metformin
AUC(D-inf) (ng hrimL) 21 Ex 3;921;5 184,69 (155.23, 219.75)
AUC(0-tlgc) (ng-hr/mL) 24 1{ igggggﬂ 200.51 (170,01, 236.47)
Cmax (nz/mL) 24 1?1 1\;9; 197.82 (160.30, 244.12)
Tamax (h) (d) 24 x e A
Az (1) (d) 22 1T1 Eugsg; A

T=Tast treatment {1 AD-4833XT tablat in fed stata).

E=Feferance treatment (1 AD-4833XT tablet in fasted stata).

W/A=not applicable.

{2} An analvsis of variance with fixed affects for sequence, pertod, treatment, and random effect for subject nested within
sequence was performed on Az and the naturzl loganthms of AUC(D-tlge), AUC(0-1nf), and Cmax of proghtazons and
metformin; the Wilcoxon signed rank test was performed on Tmax.

(b} Median values are prasented for Tmax.

{c) P-values for reatment effact were <<0.00] for Tmax and 0.887 for Az

{d} P-values for treatment effect were <0.001 for Tmax and 0.019 for Az
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Title of Study:

An Open-Label, Randommzed, Crossover Study to Determine the Effect of Food on the Phammacokinetics of
30 mg Pioglitazone and 1000 mg Extended-Felease (XT) Metformun HC1 When Administered as a
Fixed-Dose Combination Product

Safety Results:

Adverse events were reported for 8 of 24 (33.3%) subjects after admindstration of the test treatment
(1 AD-4833XT tablet in fed state) and for 8 of 24 (33.3%) sulyjects after administration of the reference
treatment (1 AD-4833XT tablet in fasted state).

Of the subjects who experienced adverse events, the majority experienced events that were considered by the
imvestigator to be possibly related to treatment and events that were in the gastrointestinal disorders or
nervous system disorders system organ class. The only adverse events reported by more than 1 subject were
locse stools (2 subjects). stomach discomfort (2 subjects). fatigue (2 subjects). and dizziness (3 subjects). The
events of loose stools and stomach discomfort were considered by the investigator to be possibly related to
treatment. The events of fatigue and dizziness were considered either possibly related or unrelated to study
drug.

Allbut 1 adverse event were considered mild in severity, and no adverse events were considered severe. The
1 adverse event reported as moderate, a headache, cconred in Subject 021 approximately 3 houss after
receiving the reference treatment (1 AD-4833XT tablet in fasted state) on Day 1 of Period 2. The event
resolved within 12 hours without treatment. and was considered by the investigator to be possibly related to
treatment.

No deaths. other serious adverse events, or discontinuations due to adverse events ocoumred during the study.

CONCLUSIONS:
#  Relative to dosing in the fasted state, total exposure (AUC[0-inf]) of pioglitazone was not altered
when administered with a high-fat meal.

«  Belative to dosing in the fasted state, peak exposure (Cmax) of pioglitazone was decreased by
approximately 18% when administered with a high-fat meal. This decrease in Cmax was not
considered clindcally significant.

#  Belative to dosing in the fasted state, peak (Cmax) and total (AUC]0-inf]) exposures of metformin
were increased by approxmately 98% and 85%, respectively, when administered with a lugh-fat
meal. Consistent with the desing recommendations for metformin extended-release tablets
(FOETAMET™, it 1s recommended that AD-4833XT be taken with an eveming meal.

»  AT-4833XT appeared to be safe and well tolerated as admimstered in this study.

Date of Report:
10 October 2003
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C OCP Filing Memo

5.1.1 Office of Clinical Pharmacology and Biopharmaceutics
6 New Drug Application Filing and Review Form

6.1.1.1.1 General Information About the Submission
Information Information
NDA Number 22-024 Brand Name Actoplusmet ™™ XR
OCP Division 2 Generic Name Pioglitazone/metformin extended
release
Medical Division DMEP Drug Class Thiazolidinedione/Biguanide
OCPB Reviewer Jayabharathi Vaidyanathan, | Indication(s) Type 2 diabetes
Ph.D.

OCPB Team Leader

Hae-Young Ahn, Ph.D.

Dosage Form

15 mg/ 1000mg; 30 mg/ 1000 mg
tablets

Dosing Regimen QD
Date of Submission 3/31/06 Route of | Oral
Administration
Estimated Due Date of OCPB | 12/3/06 Sponsor Takeda
Review
PDUFA Due Date 2/3/07 Priority Classification Standard
1/3/07
6.1.1.2 Division Due Date
6.1.1.2.1.1.1.1 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
Reference Bioanalytical and Analytical X

Methods

I. Clinical Pharmacology

Mass balance:

Isozyme characterization:

Blood/plasma ratio:

Plasma protein binding:

Pharmacokinetics (e.g., Phase |) -

6.2 Healthy
Volunteers-
single dose:
multiple dose:
6.2.1 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:

PK/PD:

Phase 1 and/or 2, proof of concept:

Phase 3 clinical trial:

Population Analyses -

Data rich:

Data sparse:

Il. Biopharmaceutics

Absolute bioavailability:

Relative bioavailability -

solution as reference:

alternate formulation as reference:

Bioequivalence studies -

traditional design; single / multi dose:

Actoplusmet
components

XR

VS.

individual

replicate design; single / multi dose:

Food-drug interaction studies:

Dissolution:

(IVIVC):

Bio-wavier request based on BCS

BCS class

I1l. Other CPB Studies

Genotype/phenotype studies:

Chronopharmacokinetics

Pediatric development plan

Literature References

Total Number of Studies

6.211.1.1

6.2.1.1.1.2 Filability and QBR comments

6.2.1.2

“X" if yes

6.2.1.2.1.1.1.1.1

Comments

6.2.1.3 Application filable ?

Reasons if the application is not filable (or an attachment if applicable)

6.2.14 Comments sent to firm ?

6.2.1.5

QBR questions (key issues to be
considered)

1)
2)

3)

Does food alter the bioavailability of actoplusmetXR?

Is the combination formulation of pioglitazone and metformin XR (15 mg/1000 mg
and 30 mg/1000 mg) bioequivalent to individual commercially available tablets?

Have the analytical methods been sufficiently validated?
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Other comments or information not
included above

studies.
Study OPIXT-002

commercial tablets and as a combination product
Clinical site: (b) (4)
Analytical site: (b) (4)

Study OPIXT-003

commercial tablets and as a combination product

Clinical site: (b) (4)
Analvytical site: (b) (4)
Primary reviewer Signature and Date Jaya bharathi Vaidyanathan, Ph.D.

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

Background:

On March 31, 2006, Takeda submitted NDA 22-024 for pioglitazone/metformin extended
release tablets mg for the treatment of type 2 diabetes. Two doses of the
pioglitazone/metformin fixed-dose tablet (15 mg/1000 mg and 30 mg/1000 mg) are
proposed. Tablets used in pivotal bioequivalence studies were identical in composition to
those intended for commercial use. Three studies have been submitted under the clinical
pharmacology section as follows.

An open-label, randomized, crossover, food-effect study was conducted to
determine the effect of food on the exposure to pioglitazone and metformin after
administration of the pioglitazone 15 mg/metformin extended release 1000 mg
fixed-dose combination tablet.

Open-label, randomized, crossover, bioequivalence study to assess the
bioequivalence of the pioglitazone 15 mg/metformin extended release 1000 mg
fixed-dose combination tablets to that of separate pioglitazone 15 mg and
metformin XR 1000 mg tablets.

Open-label, randomized, crossover, bioequivalence study to assess the
bioequivalence of the pioglitazone 30 mg/metformin extended release 1000 mg
fixed-dose combination tablets to that of separate pioglitazone 15 mg and
metformin XR 1000 mg tablets.

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

Title of study: An open-label, randomized, 3-period crossover study to determine the
bioequivalency of pioglitazone 15 mg and metformin XR 1000 mg when administered as

Title of study: An open-label, randomized, 3-period crossover study to determine the
bioequivalency of pioglitazone 30 mg and metformin XR 1000 mg when administered as
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DSl Audit Report

MEMORANDUM DEPARTMENT OF HEALTH AND HUMAN SERVICES
PUBLIC HEALTH SERVICE
FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

DATE: December 27, 2006

TO: David Orloff, M.D.
Director
Divigion of Metabolism and Endocrine Drug
Products

FROM: Jagan Mchan R. Parepally, Ph.D.

Staff Fellow
Divigion of Scientific Investigations (HFD-48)

THROUGH: C.T. Viswanathan, Ph.D. _
Agsgsociate Director - Biloequivalence
Division of Scientific Investigations (HFD-48)

SUBJECT: Review of EIRs Covering NDA 22-024,
Actoplus Met XR (Pioglitazone HCl and Metformin
HC1l extended release) Tablets, Sponsored by
Takeda Global Research & Development Center, Inc.

At the request of the Division of Metabeolism and Endocrine
Drug Products (DMEDP), the Division of Scientific
Investigations (DSI) conducted an audit of the clinical and
analytical portions of following biocequivalence studies:

Study 01-04-TL-OPIXT-002: An Open-Label, Randomized, 2-
Period Crossover Study to Determine the Bicequivalence of
15 mg Pioglitazone and 1000 mg Metformin HCl Extended
Release (XT) When Administered as a Fixed-Dose Combination
Product or Concomitantly as Commercial Tablets.

Study 01-04-TL-OPIXT-003: An Open-Label, Randomized, 2-
Period Crossover Study to Determine the Bicequivalence of
30 mg Picglitazone and 1000 mg Metformin HC1l Extended
Release (XT) When Administered as a Fixed-Dose Combination
Product or Concomitantly as Commercial Tablets.

The clinical porticn of studies 01-04-TL-OPIXT-002 and 01-

04 -TL-OPIXT-003 were conducted at ®) 4

gz and (b) (4) . Analytical

portions of both studies were conducted at (b) (4)
(b) @) Following the inspection of (b) (4
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Page 2 of 3 - NDA 22-024, ACTOPLUS MET™ XR tablets, 15
mg /1000 mg, 20 mg/l000 mg

iDecember &6-13, 200&8) and b @ | (December 11-15, 200&),

Form FDA-483 was issusd (Attachment 1) . No objectiocnakle

findings were noted and Form FDA-482 was not issued at (0@
O® The objectionable items and our

evaluation are provided below:

(b) (4)

l. An investigation was not conducted in accordance with the
investigational plan.

2. Failure to prepare or maintain accurate caszse histories
with respect to obsgervations and pertinent to the
invesgtigation and informed consent.

Contrary to the protocol, informed consent and clinical
laboratory tests were not obtained at screening for
Subject# 1001. Instead, consent and clinical labkboratory
tests were obtained prior teo deosing of the subject. The
clinical laboratory results were normal and there were no
adverse events reported for the subject during the study.
The above protocol deviation does not compromise the safety
of the subject. The firm should assure that they follow
the proteocol in future studies.

Although, informed consent and laboratory tests were not
obtained at screening, the case report form (CRF)
erronecusly states the consent and laboratory tests were
done at screening for subject 1001. The firm should assure
that CRFs accurately reflect source data for future
studies.

(b) (4)

1. Approximately 90 study samples were re-aszasayed for
Pieglitazone or Metformin due to pharmacckinetiec
reagong. No objective criteria were established a
priori to justify selection of these study samples.

The finding is unlikelwv to affect study ocutcoms as less
than 1% of the study samples were re-assayed for
pharmacokinetic reasones and approximately 88% of the re-
asgayved samples were within 10% of the original
concentrations. Nonetheless, the firm should have
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Page 3 of 3 - NDA 22-024, ACTOPLUS MET™ XR tabklets, 15
mg /1000 mg, 20 mg/1000 mg

established procedure for selecting pharmacckinetic repeats
in future studies.

Conclusion:

DEI recommends that the data obtained from the studies 01-
04 -TL-OPIXT-002Z and 01-04-TL-COPIXT-003 be accepted for
review.

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

Jagan Mochan R. Parepally, Ph.D.

Final Classgifications:

® @ VA

(b) (4) - NAI
(b) (4) . - VAI

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

Jagan Parepally

12/27/2006 02:36:28 PM

PHARMACOLOGIST

Dr. Viswanathan signed the paper copy on 12/27/2006

C.T. Viswanathan
12/27/2006 02:48:15 PM
BIOPHAEMACEUTICS
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This is arepresentation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Jayabhar at hi Vai dyanat han
1/ 3/ 2007 07:52:42 AM
Bl OPHARMACEUTI CS

Xi ao- xi ong Wi
1/ 4/ 2007 09:16: 05 AM
Bl OPHARVACEUTI CS





