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IVAX Pharmaceuticals, Inc.
Attention: Patricia Jaworski
140 Legrand Avenue
Northvale, NJ 07647

Dear Madam:

This is in reference to your abbreviated new drug
application (ANDA) dated November 25, 2002, submitted
pursuant to Section 505(j) of the Federal Food, Drug, and
Cosmetic Act (the Act) for Metformin Hydrochloride
Extended-release Tablets, 500 mg.

Reference is made to your amendments dated June 10,
September 26, and October 21, 2003, and to your
correspondence dated October 17, 2003, addressing patent
issues associated with for this drug product.

The listed drug product (RLD) referenced in your
application, Glucophage XR Extended-release Tablets,

500 mg, of Bristol Myers Squibb Company, is subject to a
period of patent protection. As noted in the agency’s
publication entitled Approved Drug Products with
Therapeutic Equivalence Evaluations, the “Orange Book”,
U.S. Patent No. 6,475,521, the ‘521 patent, is scheduled to
expire on March 19, 2018. Your application contains a
paragraph IV certification to the ‘521 patent under Section
505(3) (2) (A) (vii) (IV) of the Act stating that the 521
patent is invalid, unenforceable, or will not be infringed
upon by your manufacture, use, or sale of Metformin
Hydrochloride Extended-release Tablets, 500 mg. Section
505(j) (5) (B) (iii) of the Act provides that approval of an
ANDA may be made effective immediately, unless an action is
brought against IVAX Pharmaceuticals, Inc. (IVAX) for
infringement of the ‘521 patent that was the subject of the
paragraph IV certification. This action must be brought
against IVAX prior to the expiration of forty-five (45)
days from the date the notice you provided under paragraph
(2) (B) (i) was received by the NDA/patent holder(s). You



have notified the agency that IVAX complied with the
requirements of Section 505(j) (2) (B) of the Act, and that
no legal action for infringement of the ‘521 patent was

brought against IVAX within the statutory forty five day
perlod :

We have completed the review of this abbreviated
application and have concluded that the drug is safe and
effective for use as recommended in the submitted labeling.
Accordingly, the application is approved. The Division of
Biocequivalence has determined your Metformin Hydrochloride
Extended-release Tablets, 500 mg, to be bioequivalent and,
therefore, therapeutically equivalent to the listed drug
(Glucophage XR Extended-release Tablets, 500 mg, of Bristol -
Myers Squibb Company). Your dissolution testing should be
incorporated into the stability and quality control program
using the same method proposed in your application. The.
“interim” dissolution specifications are as follows:

Dissolution testing should be conducted in 1000 mL of
0.05M Phosphate Buffer, pH 6.8, at 37°C using USP
Apparatus 2 (paddle) at 100 rpm. Your Metformin
Hydrochloride Extended-release Tablets, 500 mg, should
meet the following “interim” dissolution

specifications:
Time . Specification
1 hour —_—— %
2 hours %
6 hours — )
10 hours Not less than —%

The “interim” dissolution test(s) and tolerances
should be finalized by submitting dissolution data for
the first three production size batches. These data
should be submitted as a “Special Supplement - Changes
Being Effected” if no revisions are to be proposed to
the “interim” specifications, or when the final
specifications are tighter than the “interim”
specifications. In all other instances, the data

should be submitted in the form of a “Prior Approval
Supplement.”



With respect to 180-day generic drug exclusivity for this
drug product, we have determined that IVAX Pharmaceuticals,
Inc. (IVAX) was the first ANDA applicant to submit a
substantially complete ANDA with paragraph IV certification
to the ‘521 patent. Therefore, with this approval IVAX is
eligible for 180-days of market exclusivity. This ”
-exclusivity will begin to run from the date IVAX begins
‘commercial marketing of the drug product under this ANDA.

With respect to the “first commercial marketing” trigger
for the commencement of exclusivity, please refer to-

21 CFR 314.107(c) (4). The agency expects that you will
begin commercial marketing of this drug product in a prompt
manner. Please submit correspondence to this ANDA stating .
the date you commenced  commercial marketing of this
product. '

If you have any gquestions concerning the effective date of
approval of an abbreviated new drug application and the
agency’s elimination of the requirement that an ANDA
applicant successfully defend a patent infringement suit to’
be eligible for 180-days of marketing exclusivity, please
refer to the interim rule published in the November 5, 1998
Federal Register (Volume 63, No. 214, 59710).

Under. Section 506A of the Act, certain changes in the
conditions described in this abbreviated application
require an approved supplemental application before the
change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81 and 314.98.
The Office of Generic Drugs should be advised of any change
in the marketing status of this drug. '

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in
your initial advertising or promotional campaigns. Please
submit all proposed materials in draft or mock-up form, not
final print. Submit both copies together with a copy of
the final printed labeling to the Division of Drug’
Marketing, Advertising; and Communications (HFD-40).

Please do not use Form FDA 2253 (Transmittal of
Advertisements and Promotional Labeling for Drugs for Human
Use) for this initial submission.



We call your attention to 21 CFR 314.81(b) (3) which
requires that materials for any subsequent advertising or
promotional campaign be submitted to our Division of Drug
Marketing, Advertising, and Communications (HFD-40) with a -
completed Form FDA 2253 at the time of their initial use.

Sincerely yours,

Gary Buehler lorlﬁqu
Director -

Office of Generic Drugs
Center for Drug Evaluation and Research



cc:. ANDA 76-545 , o R | ,,
- Division File o ) IS o .
Field Copy -
~ HFD-610/R. West
~ HFD-330 . - S
'.HFD 205 ' .
HFD- 610/Orange Book Staff

Endorsements: | "9 L
HFD—625/M Shalkh/ cnu ani

HFD- 625/M Smela/ M '

.HFD 617/P Chen/‘]?‘ i

/8 M-' /&2//63

je 7})1r>»(

_ HFD 613/A Payne

HFD-613/J.Grace/

V: \FIRMSAM\ IVAXPharm\LTRS§REV\ 76545 . ap.doc

F/T by

APPROVAL

f/ l_é /27/03



CEN'TER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 76-545

APPROVED LABELING




4

METFORMIN

HCl

EXTENDED-RELEASE

Tablet
500 mg

N 0172-4435-00 LOT:  EXP:
Mfd. by: lvax Phannaoeuhcals Inc.
33137

Nl

METFORMIN

|

HCI

EXTENDED-RELEASE

Tablet
500 mg

N0172-4435-00 LOT:  EXP: 0S03A
Mfd. by'lvax Pham\aeeutmls Inc.

Nl

METFORMIN

HCl

EXTENDED-RELEASE

Tablet

METFORMIN HCI1
EXTENDED-RELEASE
biet

METFORMIN HC!
EXTENDED-RELEASE
Tablet
500 mg

NO0172-4435-00 LOT: EXP: 0503A
Mfd. by: lvsx Pham\aoeutlmls Inc

I

METFORMIN HCI
EXTENDED-RELEASE

N 0172-4435-00 LOT: EXP: 0S03A
Mfd. by: IvaxPhunnaceulu:als Inc.

i

METFORMIN HCI
EXTENDED-RELEASE
Tablet

METFORMIN HCI
EXTENDED-! RELEASE

Tablet
500 mg A¢

PROVED

0CT 28 2003




AT 0
.o <
£ 8 %3 B S
: 2,538 g g
So b % 3 B :
! gE JE S5 3 ]
X3 :dx3 1dxa 2s 35 282 &% = g
e B% 25 22 L8 2
107 - 101 : 1101 iz g5 853 %2 E 2
- . - T X e . 0 [}
- - 25 Le 238 £ 4 s
¥ - y-2210 €08-Gevr-cllQ =2 a2 252 OF = F8
s09-SEvy-2LL0 & QL-SeY f N TR R E
Ezf 335 B 2B
EEL £5E 528 SEz
= =l
: BEES S22 S B fis
€8 &5 284 5 2 e
S5 53 F=® 438 K ]
‘ 1516 1 TNVIN
. [E1E€ M “INVIN
VE0S0 LE1EE T "INVIN wes0 3N .m._<u_._.=uu<_>_=<=_m XVAI NI .m._<u=bwu<s_=<=n_ XUAl
“ONI 39VINEYHA XYA . Aq painmjoejnue
v uz_ wéo:..._>w.um_=_um_=cme,_ N Aq peimaejnuely A paimosineEy 5

P o {peJinba se} ainso|2 Juelsisel-plIya asM "dS ayj ul ‘{paiinbai se) 3iNS0| WEISISAI-PIYD 3SH ‘dsnagul

e151521-PRYd 9S() 'dSH 8L U} PauUlep Se Jaulellod . (=X =
E ww__sm_wmﬂsm__ __.,_:m_« e ul asuadsi] {LSIIVINEVH pauyap se Jeulewos uesises-ufiy wbn e.u esuadsi :LSIOVINUVHY pauyap Se Jaureiuod Juesisal-yh Bl e uj asuadsiq J1SIIVINUVHd E g
vasu| abofoed 26§ :39vS0a WNSN uasuy| w..u_mv_m.mm 338 :39YS00 1YNSN $uj eBeyoed 885 :39YS0MA TVASN m b m
L fomesadua {oimesaduia) WOoY PEjORUTY SN 98] oL <8 0.57-<02 10 8035 {omeiatwa) wooy paloI0) dSILES] el <88} DoGLoL 32 BL01S i S g
woay paljoduog dSn 385] {4oL.L-<89) DoGT-<07 1€ BI0I§ \mq 5 - g 00% mt:o_;usﬁ>£ UILLIORBY ™~ ﬂ H
e -APLIO|D0IPAY Ul 8 : : =) s
Buj- 805 ,3PHOYO0IPAY UILLIOTR ; ; ay-pepueIx] Yoe: b o

‘suIE0] 10{gE] 25eajal-papualXg 4oea | 9seajoy-papuaj] yaez 3]qe ] a5Eajay-POpUEIK3 Y53 m !“

N . =3 -

g b B m

2 EE SEl | - 3= IR =ES £

13 B e lEl=ScEe IR =S £

Ef==° £BR | I I Lan A
| < E=IRE H Moo £ S = s —
S =R £ = e 8 S =] £ —
c HE ~EPHE22F o = —
E “ 2 R M = ED M —
] 1" IR ==E S =S = =
=5 T =

“NDC 0172-4435:10
0172-4435-100

JVAX prarmaceuticats, inc. -

I

|




Y <
I .
IS
[

0CT 28 2003

|

0270-01

METFORMIN HYDROCHLORIDE
TABLETS

METFORMIN HYDROCHLORIDE
EXTENDED-RELEASE TABLETS

METFORMIN HYDROCHLORIDE TABLETS

METFORMIN HYDROCHLORIDE
EXTENDED-RELEASE TABLETS

Rx only

DESCRIPTION
Metformin is an oral antihyperglycemic drug used in the management of type 2 diabetes. Metformin hydrachloride (VN
di imidodi imidic diamide ide} is nof ically o i related to any other classes
of oral antihyperglycemic agents. The structural formula is as shown:

H3C

/ N=C=NH—-C—NH, « HCI

HaC NH NH

Caty1NgeHC! MW. 165.63

Metiormin hydrochloride is a white to off-white crystalline compotnd. Metformin hydrachloride is freely soluble in water
and is practically insoluble in acetane, ether and chloroform. The Kz of metformin is 12.4. The pH of a 1% aqueous
solution of metformin hydrochloride is 6.68.

Metformin hydrachloride tablets contain 500 mg, 850 mg, or 1000 mg of mettormin hydrochloride. Each tablet contains
1he following inactive ir i i i ypl . ium stearate, mi ine celiu-
fose and talc,

Metformin hydrochloride extended-releasa tablets contain 500 mg of metformin hydrochloride. Each tablet contains the
following inactive i I ypropyl cellulose, h 3 ium stearate, microcry
talline cellulose and stearic acid.
System Camponents and Performance
Mettormi ide extonded-rely tablels comprise a dual hydrophilic polymer matrix system. Metformin
hydrochloride is combined with drug release ing polymers. inistration, fluid from the gastreiniastinal
(GI) tract enters the tablet, causing the polymers to hydrate and swell. Orug is released slowly from the dosage form by
a process of diffusion through the gel matrix that is essentially independant of pH, The hydrated polymer system is not
rigid and is expected to be broken up by normal peristalsis in the Gl tract. The biologically inert components of the tablet
may occasionally remain inlact during Gl transit and will be eliminated in the feces as a soft, hydrated mass.

CLINICAL PHARMACOLOGY

Mechanlism of Actlon

Metformin is an antihyperglycemic agent which improves glucese tolerance in patients with type 2 diabates, lowering both
basal and postprandial plasma glucose. Its pharmacologic mechanisms of action are different irom other classes of oral
antthyperglycemic agents. Metformin decreases hepatic glucose production, decreases intestinal absorption of glucose,
and improves insulin sensitivity by increasing peripheral glugose uptake and utilization. Unlike suffonylureas, metformin
does not produce hypoglycemia in either patients with type 2 diabeles or aormal sublects (except in special circum-
stances, see PRECAUTIONS) and does not cause hyperinsulinemia. With metformin therapy, insulin secretion remains
unchanged while fasting insulin levels and day-long plasma insufin response may actually decrease.

Pharmacokinetics

Absorption and Bloavailabiiity

The absolute bioavailability of a metformin 500 mg tablel given under fasling corditions is approximately 50 to 60%.
Studies using sinple oral doses of metformin 500 mg to 1500 mg, and 850 mg to 2550 mg, indicate that thera is a lack
of dose proportionality with increasing doses, which is due to decreased absorption rather than an alteration in elimina-
tion. Food decreases the extent of and slightly delays the absorption of metfarmin, as shown by approximately a 40%
lower mean peak plasma concentration (Cmay), a 25% lower area under the plasma concentration versus time curve
(AUC), and a 35 minute prolongation of time to peak plasma concentration (Tmax) following administration of a single
850 mg tablet of metformin with food, compared to the same tablet strength administered fasting. The clinical relevance
of these decreases is unknown.

Fallawing 2 single oral dose of metfarmin extended-release, Cpyay is achieved with 2 median value of 7 hours and a range
of 4 hours ta 8 hours. Peak plasma levels are approximately 20% lower compared o the same dose of metformin, how-
ever, the extent of absorption {as measured by AUC) is similar to metformin.

At steady stale, the AUG and Crmax are lass than dose proportional for metiormin extended-retease within the range of 500
mg to 2000 mg administered once daily. Peak plasma levels are approximately 0.6, 1.1,1.4, and 1.8 pg/mL for 500, 1000,
1500, and 2000 mg once-daily doses, respectively. The extent of metformin absorption (as measured by AUC) from met-
formin extended-release at a 2000 mg once-daily dose is similar to the same total daily dose administered as metiarmin
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Table 2 Table 7
MetformIn vs. Placeha Summary of Mean Changes from Bassllne® in HbAs,,
Summary of Mean Changes from Baseline* In Fasting Fasting Plasma Glucose, and Bady Waight at Waek 12 and at Final Visit
Plasma Glucose, HbAye and Body Welght, at Final Vish {24-week study)
(28-waek sludy) ellormin elformIn Extenged-Relaase
Metformin Placebo f-Valuo 500 my twics dally 1000 mg Onca Dally | 1500 mg Gnce Dally
(n=141) (n=145) e ) (n=67) T=12) n=56)
FPG (mg/dL} Baseline 7.06 6.99 7.02
Baseline 2415 237.7 Ns** Change at 12 Weoks 0.1 0.23 0.04
Change at FINAL VISIT -53.0 6.3 0.001 {95% Gl (-0.03,0.31) {0.10, 0.36) {-0.08, 0.15)
Hemaglobln Agg (%) Change at FINAL VISIT 0.142 0.27 0.13
Baselina 84 82 N§** (95% CI) {-0.04, 0.31) (0.11, 0.43) (-0.02, 0.28)
Change at FINAL VISIT -14 04 0.001 FPG (mg/dL) (n=68) (n=72) (n=70)
Body Welght (Ihs) Baseline 127.2 131.0 1314
Basaline 201.0 206.0 N§** Change al 12 Weeks 129 9.5 37
Change at FINAL VISIT -14 2.4 NS** (95% Ci (6.5, 19.4) {44, 146) {-04,7.8)
- n - Change at FINAL VISIT 14.0 1.5 76
* All patients on diet therapy at Baseline (95% Cly (7.0,21.0) {4.4,186) {1.0,14.2)
Not statistically significant —mmmm i) =)
A 28-week, double-blind, placebo-controlled study of metforein and glyburids, alona and in combination, was conduct- Baseline 2103 202. 192.7
ed in obese patients with type 2 diabetes who had failed to achigve adequate glycemic controt while on maximum doses Change at 12 Weeks 04 0.9 07
of glyburide (baseline FPG of approximately 250 mgtdL) (see Table 3). Patients randomized to continue on glyburide (95% (-0.4,1.5) (0.0,2.0) {-04,1.8)
experienced worsening of glycemic control, with mean increases in FPG, PPG, and HbA+c of 14 mg/dL, 3 mo/dt. and Change at FINAL VISIT 9, 11 0.9
0.2%, raspectively. In contrast. those randomized to metformin (up lo 2500 mg/day) experienced a slight improvement, (95% Cl) (-04,2.2) (-02,2.4) (-04,2.0)

with mean reductions in FPG, PPG, and HbA(g of 1 mg/dL, 6 mg/dL and 0.4%, respectively. The combination of met-
formin and glyburide was effective in reducing FPG, PPG, and HbAyg levels by 63 mg/dL, 65 mg/dL, and 1.7%, respec-
tively.

Compared to resulls of glyburide Ireatment alons, the net differences with combination treatment were -77 mg/dL, -68
mg/dL and -1.9%, respectively {see Tahle 3). .

Tabla 3
Comblned MetformIn/Glyburide (Comb) vs. Glyhurlde or
MetformIn Monotherapy: Summary of Mean Changes from Baseling*
in Fasting Plasma Glucose HbA, and Body Weight, at Final Visit
(29-weak sludy)
p-values
Glyburide | Metformin Metformin
Comb Glyburide | Metfarmin V8. vs. V8.
(n=213) (n=209) {n=210) Comb Comb Glyburlde
Fasling Plasma
Glucose (mg/dL)
Baseline 250.5 247.5 2539 NS** Ng** NSg**
Change at FINAL VISIT | -63.5 13.7 09 0.001 0.001 0.025
Hemoplobln Aqe (%)
Baseline 8.8 85 89 NS*~ N§** 0.007
Change al FINAL VISIT | -1.7 0.2 04 0.001 0.001 0.001
Body Welgh (Ibs)
Baseline 202.2 203.0 204.0 NS** N§* - NS*~
Change at FINAL VISIT | 0.9 0.7 -84 0.011 0.001 0.00%

“All pafients on glyburide, 20 mg/day, at Baseline
**Not statistically significant

The magnitude of the decline in fasting blood glucose concentration following the institution of metformin hydrachloride
tablets therapy was proportional to the level of fasting hyperglycemia. Patients with type 2 diabetes wilh higher fasting
glucose concentrations experienced greater declines in plasma glucose and glycasylated hemaglobin.
In clinical studies, metformin, alone of in combination with a sulfonylurea, lowered mean fasting serum triglycerides, total
cholesterol, and LDL cholesteral levels and had no adverse effects on other lipid levels (see Table 4).

Table 4
Summary of Mean Percent Change from Basellne
of Major Serum Lipid Varlables at Firal Visit (29-week studles)

tablets 1000 mg twice daily. Atter repeated of metformin extended-release, matformin did not

in plasma.

Comblned
Wilhi_n-sub]ecl variability in Gmax and AUG of metformin from metformin extended-release is comparabla to that with met- Meg]oar’:glhr;vs. Ma““%";:ﬁ,‘g:"“ va.

formin.

Although the extent of metformin absorption {as measured by AUC) from the matformin extended-release tablet increased
by approximately 50% when given with food, there was no effect of foad on Gy and Trnax of metformin. Both high and
low fat meals had the same effect on the inetics of metformin extended-release.

Distribution

The apparent volume of distribution {V/F) of metformin following single oral doses of metformin 850 mg averaged
654358 L. Metformin is negligibly bound to plasma proteins, in contrast to sulfonylureas, which are more than 90%
protein bound. Metformin partitions into erythrocytes, most likely as a function of time. At usual ofinical doses and
dosing schedules of metformin, steady state plasma concentrations of metformin are reached within 24 to 48 hours and
are gonerally <iug/mL. During controlled clinical trials of metformin, maximum metiormin plasma lavels did not exceed
5 pg/ml., even at maximum doses,

Metabolism and Eliminatlon .

Intravenous single-dose studies in normal subjects demansirate that meiformin is excroted unchanged in the urine and
does not undergo hepatic metabolism (no metabolites have been identitied in humans) nor biliary excretion. Renal clear-
ance (seo Table 1) is approximately 3.5 times greater than creatinine clearance, which indicates that tubular secretion is
the malor route of metformin elimination. Following oral inistrati { 90% of the absorbed drug is elim-
inated via the renal route within the first 24 hours, with a plasma elimination half-life of approximately 6.2 hours. In blood,
(hi imination hali-life is i 17.6 hours, ing that the erythrocyte mass may be a compartment of dis-
tribution.

Special Populalions

Palisnts with Type 2 Diabsles

In the presence of normal renal function, there are no differences between single- or multiple-dose pharmacokinetics of

Mettormin/
Glyburide

Metformin Placebo Metiormin
(n=141) (n=145) (n=210) (n=213)
Total Chiolasteral {mg/dL}
aseline | 2710 | 2123 | 2137 | 2158
-59

Mean % change al FINAL VISIT % 1% 2% 4%

Glyburlde
{n=209)

2196
1%

*All patients on metformin 500 mg twice daily at Baseline

Adter 12 waeks of treatment, there was an increase in mean HbA1c in all groups; in the metformin extended-release 1000
mg group, the increase from baseline of 0.23% was slatistically significant (see DOSAGE AND ADMINISTRATION).
Changes in tipid parameters in the previously described placeb trolled d ponse study of metformin extended-
ralease are shown in Table 8.

Tabla 8
Summary of Mean Percent Changas from Basaline* In
Malor Lipid Variables at Final Vislt (16-week sludy)

Tolal Triglycerides {mg/dL
aseline X 5 ’ 2425 I 215.0
Mean % change at FINAL VISIT -16% 1% 3% 8%

LDL-Cholesterol (mg/dL)

Basefing 1354 138.5 134.3 136.0 1375
Mean % change at FINAL VISIT -8% 1% 4% 6% 3%

2861
4%

HDL-Cholesterol (mg/dL)
Baseline
Mean % change at FINAL VISIT

37.0
1%

39.0 405 372 3%.0
2% -1% 5% 3%

In contrast to sulfonylureas, body weight of individuals on metformin tended to remain stable or even decrease some-
what (see Tables 2 and 3).

A 24-weok, double-blind, placebo-controlled study of metformin plus insulin versus insulin plus placebo was conducted
in patients with type 2 diabetes who failed to achieve adequale glycamic control on insulin alone {see Table 5). Patienls

metformin between patients with type 2 diabetes and normal sublects (ses Tahla 1), nor is there any of met-
tormin in either group at usual clinical doses,
The inetics of motformin extended-release in patients with type 2 diabetes are comparable to thase in healthy

normal aduits.
Renal Insufficlency
In patients with decreased renal function (based on measured creatinine clearance), the plasma and blood half-life of met-
formin is prolonged and the renal clearance is decreased in proportion to the decrease in creatinine clearance (see Table
1; also see WARNINGS),
Hepatle Insuliiciency
go ;Izha{macokinetic studies of metformin have been conducted in patients with hepatic insufficiency.

erlatrics
Limited data from controlled pharmacokinetic studies of metformin in healthy elderly subjects suggest that tetal plasma
clearance of metformin is decreased, the half-lite is prolonged, and Crmax is increased, compared to healthy young sub-
Jects. From these data, it appears that the change in metfarmin phiarmacokinetics with aging is primarily accounted for
by a change in renal function (see Table 1). Metformin and metformin hydrochloride extended-release tablets treatment
should not be initiated in patients > 80 years of age unless measurement of creatinine clearance demonstrates that renal
function is not reduced (see WARNINGS and DOSAGE AND ADMINISTRATION.)

to receive metformin plus insulin achieved a reduction in HbAy of 2.10%, compared lo a 1.56% reduction
in HbA1g achieved by insulin plus placebo. The improvement in glycemic controt was achieved at the final study visit wilh

16% less insulin, 93.0 U/day vs. 119.6 Ufday, metformin plus insulia versus insulin plus placebo, respectivaly, p=0.04.

Table 5
GomblIned Metformin/lnsulln vs. Placebo/lnsulin
Summary of Mean Changes from Basellne |n HbAy, and Dally Insulln Dose
Metlormin/ Placebo/ Treatment
Insulin Insulin difference
n=26 n=28 Mean & SE
Hemoglabin Ayg (%}
Baseline 8.95 9.32
Change at FINAL VISIT -2.10 -1.56 -0.54 + 0.432
Insulln Dosa (U/day)
aseline 93.12 94.64
Change at FINAL VISIT 015 15.93 -16.08 £ 7.776

3Statistically signiticant using analysis of covariance with baseline as covariate {p=0.04)
Not significant using analysis of variance (values shown in table)

bStatistically significant for insulin (p=0.04)
A second double-blind, placabo-controlled study (n=51), with 16 weeks of randomized treatment, demonstrated that in
pationts with type 2 diabetes controlled on insulin for 8 weeks with an average HbAsc of 7.46 = 0.97%, the addtion of
metformin maintained similar glycemic control (HbAs, 7.15 £ 0.61 versus 6.97 + 0.62 for metformin plus insulin and
placebo plus insulin, respectively) with 19% less insulin versus haseline (reduction of 23.68 & 30.22 versus an increase
of 0.43 £ 25.20 units for metformin plus insulin and placebo pliss insulin, p<0.01). In addition, this study demonstrated
that the combinatian of metformin hydrochloride ablels plus insulin resuited in reduction in body weight of 3.11 £ 4.30
Ibs., compared to an increase of 1.30 2 6.08 Ibs. for placabo plus insulia, p=0.01.
Maltormin Extended-Release
A 24-waek, double-blind, placeba-controlled study of metiormin extended-release, taken once daily with the evening meal,
was conducted in patiants with type 2 diabstes who had failed to achieve glycemic control with diet and exercise (HbA1c
7.010 10.0%, FPG 126 to 270 mg/dL). Patients entering the study had a mean baseline HbAsy of 8.0% and a mean base-
line FPG of 176 mp/dL. After 12 weeks treatment, mean HbAr, had increased from bassline by 0.1% and mean FPG
decreased from baseline by 2 mg/dL in the placebo group, compared with a decrease in mean HbAyq of 0.6% and a
decrease in mean FPG of 23 mg/dL in patients treated with metformin extended-release 1000 mg once daily.

Tahle 1
Select Mean (2S.D.) F F Following
Single or Muttipie Oral Doses of Tablets

SubJect Groups: Metformin
Hydrochloride Tablets Crnax® Tmax® Renal Clearance
dose3 (number of subjects) {meg/mL) (hrs) (mL/min}
Heaithy, nondiabetic adulis:

500 mg single dose (24) 1.03 (x0.33) 2.75 (x0.81} 600 (+132)

850 mg single dose (74)d 1.60 (0.38) 2.64 (:0.82) 552 (2139)

850 mg three times daily for 19 doses® (9) 2.01 (042} 1.79 (0.94) 642 (¢173)
Adults with type 2 dlabetes:

850 myg single dose (23) 148 (20.5) 3.32 (+1.08) 491 (+138)

850 my three times daily for 19 doses® (9) 1.90 (20.62) 2.0 (£1.22) 550 (+160)
ElderlyT, healthy nondiabetic adults:

850 mg single dose {12) 2.45 (£0.70) 2.71 {+1.05) 412 {+98)
Renal-impalred adulis:
850 mg single dose

Mild {CL9 61-90 mLimin} (5) 1.86 (:0.52) 3.20 (+0.45) 384 (£122)

Moderata (CLg; 31-60 mL/min) (4) 4.12 (£1.83) 3.75 (20.50) 108 (257)

Severe (Clgy 10-30 mL/min) (6) 3.93 (20.92) 4.01(21.10) 130 {90}

2 All doses given fasting except the first 18 doses of the muttiple dose studies

b Peak plasma concentration

¢ Time to peak plasma concentration

@ Combined resulis (average means) of five studies: mean age 32 years (range 23-59 years)
@ Kinatic study done follaving dose 19, given fasting

I Etderly subjects, mean age 71 years (range 65-81 years)

9 CLey = creatinine clearance normalized to body surface area of 1.73 m2

Pedlatrics

No pharmacokinetic data from studies of pediatric patients are currently available.

Gender

Metformin { did not differ si between normal subjects and patients with type 2 dia-

betes when anatyzed according to gender (males = 19, females = 16),
Similarly, in contralled clinical studies in patients with type 2 diabetes, the antihyperglycemic effect of metfarmin
gydrochlorida fablets was comparable in males and females.

ace
No studies of metformin pharmacokinetic parameters according to race have bean performed. In controlled clinical stud-
ies of metformin in patients with type 2 diabstes, the antih ic effect was in whites (n=249), blacks
{n=51), and Rispanics (n=24).
CLINICAL STUDIES
Mettormin
In a double-blind, placebo-contralled, mutticenter U.S. clinical trial involving abese patients with type 2 diabetes whose
hyperglycemia was not adequately controlled with dietary management alone {baseline fasting plasma glucose {FPG) of
approximately 240 mg/dL), treatment with metformin (up to 2550 mg/day) for 29 weeks resutied in significant mean net
reductions in fasting and postprandial plasma glucose (PPG) and hemoglobin Ay (HbAc) of 59 mg/dL, 83 mg/dL, and
1.8%. respectively, compared to the placebo group (ses Table 2).

the treatment dose was increased to 1500 mg once daily it HbAyc was 27.0% but <8.0% (patients with
HbAsc 28.0% were discontinued from the study). At the finaf visit (24-week), mean HbAye had increased 0.2% from
baseling in placebo patients and decreased 0.6% with metformin hydrochloride exiended-refeas tablets.

A 16-week, double-blind, placebo-controlled, dose-response study of metformin extended-release, taken once daily with
the evening meal, or twice daily with meals, was conducted in patients with type 2 diabetes who had failed to achieve
glycemic control with diet and exercise (HbA1c 7.0 to 11%, FPG 126 to 280 mg/dL). Changes in glycemic control and
body weight are shown in Table 6.

Table 6
Summary of Mean Changes frem Basellne® In HhAq,,
Fasting Plasma Glueose, and Body Waig: at Final Visit (16-week study)
Metlormin Extended-Release

500 mg 1000 my 1500 mg 2000 mg 1000 mg Placebo

Once Once Once Onca Twlce

Daily Dally_ Dally Dalty Dall
Remoglobln Aq¢ (%) (n=115) (n=115) (n=111) {n=125) (n=112) (n=111)
Baseline 82 8.4 83 84 84 84
Change at FINAL VISIT -04 -0.6 0.9 0.8 -1.1 0.1
pvalued <0.001 <0.001 <0.001 <0.001 <0.001 -
FPG (mp/dL) (n=126) {n=118) {n=120) (n=132) (n=122) (n=113)
Baseline 1827 1837 178.9 181.0 181.6 179.6
Change at FINAL VISIT -15.2 -19.3 -28.5 -29.9 -33.6 76
p-valued <0.001 <0.001 <0.001 <0.001 <0.001 -
Body WelgH (1b5) =125} =119) [SER) (=131) | (n=119) | (n=113)
Baseline 192.9 1918 188.3 195.4 1925 194.3
Chanpe at FINAL VISIT -13 -1.3 0.7 -1.5 22 -1.8
p-valugd Ns** NS** NS** Ng** NS** -

° All patients an dist therapy at Baseline
a All comparisons versus Placebo
**Not slatistically significant

Compared with placebo, improvement in glycemic control was seen at ail dose levels of melformin extendad-release and
freatment was not associated with any significant change in weight (sce DOSAGE AND ADMINISTRATION for dosing rec-
ommendations for metfarmin and metformin extended-release).

A 24-week, double-blind, randomized study of metformin extended-release, taken once daily with the evening meal, and
metformin, taken twice daily (wilh breakfast and evening meal), was conducted in patienls with typa 2 diabetes who had
been treated with metformin 500 mg twice daily for at least 8 weeks prior to study entry. The metformin dose had not
necessarily been titrated to achieve a speciic level of glycemic control prior to study entry. Patients qualitied for the study
it HbAyc was <8.5% and FPG was 200 mg/dL. Changes in glycemic conirol and body weigh! are shown in Table 7.

Meilormin Extended-Release
500 mg 1400 mp 1500 mp | 2006 mg | 1000 mg
Onca Once Once Once Twice 1 Placebo
Dally Daily Dally Dail: Dally
Total Cholesterol (mg/dL) (n=120) (n=113) (n=110) (n=117) | (n=110)
Baseline 210.3 218.1 2146 208.2 208.6
Mean % change at FINAL VISIT} 1.0% 1.7% 0.7% -2.6% 2.6%
olal Triglycerldes (mg/dL] =120, (n=113) =110 =1T7) [ (n=110)
Baseling 2202 211.8 198.0 179. 217
Mean % change at FINAL VISIT| 14.5% 9.4% 15.1% 9.4% 10.9%
LDL-Cholestero! (mp/dL) (n=119) (n=113) (n=109) (n=117) | {n=107)
Baseling 131.0 1349 135.8 1314 131.9
Mean % change at FINAL VISIT| -1.4% -1.6% -3.5% -5.5% 3.2%
HDL-Cholesterol (mg/dL) (n=120) (n=108) (n=108) (n=117) | (n=108)
Baseline 408 416 406 A 39.
Mean % change at FINAL VISIT [  6.2% 8.6% 5.5% 1% 5.8%
* All patients on diat 1herapy at Baseline
Changes in lipid parameters in the previously described study of metformin and in extended-rel are shown
in Table 9.
Tahle 9
Summary of Mean Percent Changss from Baseline* In
Malor Lipld Variables at Final Vlsit {24-wesk study)
Extended-Rslease
500 mg Twice Daily 1000 my Once Dally 1500 mg Once Dally
Tatal Cholesterol (mg/dL) {n=68) {n=70) (n=66}
Basefine 198.0 201.9 2016
Mean % change at FINAL VISIT 0.1% 1.3% 0.1%
Total Triglycerides (mp/dL) (n=68) (n=70) (n=68)
Baseling 178.0 169.2 206.8
Mean % change at FINAL VISIT 6.3% 25.3% 334%
LDL-Cholasterol {mp/dL) (n=68) (n=70) (n=66)
Baseline 1221 126.2 115.7
Mean % change at FINAL VISIT -1.3% -3.3% -3.7%
HOL mp/aL) (n=68) n=70) (n=65)
Baseline 418 41.7 44.6
Mean % change at FINAL VISIT 4.8% 1.0% -2.1%

*All patients on metformin 500 mg twice daily at Baseline

Padislric Clinlcai Studles

Ina double-blind, placebo-controlled study in pediatric patients aged 10 to 16 years with type 2 diabetes (mean FPG 192.2
mg/dL), treatment with metformin (up to 2000 mg/day) for up to 16 weeks {mean duration of treatmant 11 weoks) result-
ed in a significant mean net reduction in FPG of 64.3 mg/dL, compared with placebo {see Table 10).

Table 10
Metformin vs. Placebo (Pedlatrics2) Summary of Maan Changes from
Baseline* In Plasma Glucose and Body Welghi at Final Vistt

Placeho p-Value
FPG (mg/dL) (n=37} {n=36)
Baseline 162.4 192.3
Change at FINAL VISIT -42.9 214 <0.001
Body Welght (Ibs) (n=39) (n=38)
Baseline 205.3 188.0
Ghange al FINAL VISIT 33 =20 NS -+

4 Pedialric patients mean age 13.8 years (range 10 to16 years)
“ All patients on diet therapy at Baseline
“*Not statistically significant

INDICATIONS AND USAGE
Metformin ide Tablels and Extended-Release Tablets, as monatherapy, are indicated
as an adjunct to diet and exercise to improve glycemic contral in patients with type 2 diabetes. Metformin Kydrochloride
Tablets are indicated in patients 10 years of age and oder, and Metformin Hydrochloride Extended-Relsase Tablets are
indicaled in patients 17 years of age and older. in or in extended-rel may bs used concomitantly
with a slfonylurea or insulin to improve glycemic comrol in adults (17 years of age and older).

GONTRAINDICATIONS

Extended-Rel

Tablets and in +

Tablsts are in patients

with:

1. Renal disease or renal dysfunction (e.9., as suggested by serum crealinine levels 21.5 mg/dL [males], 21.4 mg/dL
[temales] or abnarmal creatinine clearance) which may also result from conditions such as cardiovascular collapse
{shock), acute myocardial infarction, and septicemia (see WARNINGS and PRECAUTIONS).

2. Congestive heart failurs requising pharmacologic treatment.

3. Known itivity to metformin i

4. Acute or chronic metabolic acidosis, including diabelic ketoacidosis, with or wilhout coma. Diabetic ketoacidosis

should be lreated with insulin.
Metformin and metformin extended-rek

should be ity di in patients undergoing radiologic studies
invalving intravascular administration of iodinated contrast materials, because use of such products may result in acute
afteration of renal function (see also PRECAUTIONS).
WARNINGS
Laetle Acldosls
Laetle acldosls Is a rare, but sertous, metabollc complication that can occur due te metformin accumulation durlng trealment
with metformn or metformin extended-release; when it occurs, It Is fatal in approximately 50% of cases. Lactlc acldosls may
aiso occur In assoclatlon with a number of pathophysiologic condhtons, Inciuding diabetes mellitus, and whenever thera fs
signlflcant tissue hypoperfuslon and hypoxemla. Lactlc acidosla Is characlerlzed by elevated blood Iactate levals (>5
mmol/L), decreased hlood pH, electrolyte dialurbances wlth an Increased anlon gap, and an Increased lactate/pyruvate ralfo.
When metformir is Implicated as the tause of lactlc acldosls, metiotmin plasma levals >5 pg/mL are genarally found.
The reported Incdence af |acilc acidosls In patlents recelving metformin hydrochlorlde Is very low {approximately 0.03
cases/1000 patlent-years, with 0.015 fatal patient-years). Reported cases have occurred primarlly
In dizhellc patlents wlth algnificant renal insutficlency, Including both Intrinsic renal disease and renal hypopertusion, oRen
In the setling of multiple concombtant medicalisurglcal problems and multiple concomitant medications. Patlents with con-
gestive hearl falluze requiring pharmacologle management, in particular those with unstable or acute congeslive heart fallure
who are at risk of hypoperfuslon and hypoxamla, are at increased risk of [acilc acldosls. The risk of lactic acidosls Increases
with the degree of renal dystunction and the patlent's age. Tha risk of lactlc acldosls may, therefora, be significantly|
decreased by requtar monitoring of renal bunciton in patlents taking metformin or metformin extended-release and by use of
the minimum effective dose of metformin or metformin extended-release. In parilcular, ireaiment of the elderly should be
accompanled by carelul montoring of remal functlon. Melformin or metiormin extended-release treatment shoulg nat be
Initialed In patlenis 280 years of age unless measurement of crealinine clearance demonstrates (hat renal functlon Is aol
reduced, as ihese pallents are more suscepllhle to developing lacllc acldosts. In addition, metiomin and metformin extended-
release should be promptly withheld In the presence of any condiion assoclated with hypoxemla, dehydratlon, or sepsts.
Becasse Impared hepatic functlon may sigaificantly limkt the abllity to clear lactate, mefformin and metiormin extended-
release should generally be avolded In pallenls with clinical or laboratory evidence of hepatle disease. Pattents should be
cautloned apalnsl excessive alcohol Intake, eliher acule or chronlc, when faking meltormin or melformin extended-release,
slnce alcohol polentlates the effects of metformin hydrochloride on lactate metabolism. In additlon, metformin and metformin
xtended-rel shou)d be prior to any sludy and for any surgical
procedure (see alao PRECAUTIONS).
The onset of laclic acidosls often Is subtle. and accompanled only by nonspecillc symptoms such as malalse, myalglas,
resplratory distress, Increasing somnafence, and nonspecific abdominal distress. There may be assoclated hypothermia,
and realstant with more markad acidosis. The patienl and the patlent's physiclan must be
aware of the possihle Importance of such symploms and the pattent should be Instructed ta nolify the physfclan Immedlately
it they occur (see also PRECAUTIONS). Metformin and metlormin extended-ralease should be withdrawn until the situallon Is
clarlfled. Serum electrolytes, ketanes, hload glucese and, If [ndicated, blood pH, Jactate levels, and even blood metormin
levels may be useful. Once a patlont Is stabllized on any dose level of metformin or meiformin extended-release, gastro-|
Intestinal symptoms, which are commen dutlng fnitlatlon of therapy, are untikely to be drug related. Laler occurrence of
gavirolntestinal symptoms could be due to lacllc acldosls or olher serlous disease.
Levels of fastinp venous plasma laclale ahove the upper It of normal but less than § mmoliL In palienls taking matformin
or metformin extended-releasa do not necessarlly Indlcate Impending lactle acldosts and may be explainable by other
mechanisms, such as poorly controlled dlabetes or obeslty, vigorous physical activlty, or technlcal problems I sample
handling (see aiso PRECAUTIONS).
Lactlc acldosls should be suspested In any diabetle patlent with melabollc acldosls lacking evidence of ketoacldosts
(ketanuria and ketonemia).
Lacilc acldosls Is a medical emergency that must be Ireated In a hosphal setilng. In a patient with lactlc acldosls who Is taking
metfermin or metformin extended-release, the drug shouid be discontinued Immediately and general supportive measures
promptly Instituted. Because metiormin hydrochloride Is dlatyzable (with a clearance of up 10 170 mL/mln under good hemo-
dynamic condltions), prampl hemodialysls Is recommended to correcl the actdosls and remove the accumulated meliormin,
Such manzgement often results In prompl reversal and recovery {see ah d P




PRECAUTIONS

General

Mnnllallng of Renal Function

Metformin is known to be substantially excreted by the kidney, and the risk of metformin accumulation and lactic acido-
sis increases with the degree of impairment of renal function. Thus, patients with serum creatinine levels above the upper
timit of narmal for their age should not receive metformin. In panenls with advanced age, metformin and metformin
extended-releasa should be carefully titrated to eslablish the minimum dose for adequate glycemic effect, because aging
is assaciated with reduced renal function. In elderl’y patients, panlcularly those >80 years of age, renal function should be
monitored regularly and, generally. metf if should not be titrated to the maximum
dose (soo WARNINGS and DOSAGE AND ADMIHISTMTII]N)

Befora initiation of or [ therapy and at Ieasl annually lheraaller. renal function
should be assessed and verilied as normal, n patients in whom renal renal
function should be assessed more frequently and or metformin ext " edrel I i if evidence of

renal impairment is present.

Use of Concomilant Madications Thal May Alfect Renal Function or Melformin Dispositien

Cencomitant medication(s) that may affect renal function or rasult in significant hemodynamic change or may interfere
with the disposition of metformin, such as cationic drugs that are eliminated by renal tubular secretion (see PRECAU-
TIONS, Drup Interactions), should be used with caution,

Radlologlc Studies Involving the Use of Inlravasculsr lodinated Conlrast Materials (For Example, Inlravenous
Urogram, and {CT) Scans with Intravascular
Contrast Malerials)

ltravascular contrast studies with iodinated materials can lead to acute alteration of renal function and have been assa-
ciated with lactic acidosis in panents recawmg mellormm (see CONTRAINDICATIONS). 'I'harelnra |n palients in whom any
such study is planned, ded-rel should be at the time of or
prior to the procedure, and wnhheld lur 48 hours subsequanl to the procedure and reinstituled only after renat function
has been re-evaluated and found to be normal,

Hypoxic States

Gardiovascular collapse (shock) from whatever cause, acute congestive heart failure, acute myocardial infarction and
other by hyp have boen wuh lacuc acldosrs and may also cause prerenal
azolemia. When such events accur in patients on metformin or d-release therapy, the drug should be
promptly discontinuad.

Surglcal Proceduras

Metformin or metformin extended-release therapy should be temporarily suspended for any surgical procedure {except
minor procedures not associated with restricted intake of food and fluids) and should not bs restarted until the pationt’s
oral intake has resumed and renal function has been evaluated as normal.

Aleohof Intske
Alcohol is known to potentiate the effect of metformin on lactate metabahsm Pausms lherelore should be warned
against excessive alcohol intake, acute or chronic, while recsiving or metfs !

Impairad Hepallc Funclion

Since impaired hepatic function has been assaciated with some cases of lactic acidosis, metformin or metformin extend-
ed-release should generally be avoided in patients with clinical or laboratery evidence of hepatic disease.

Vitamin By, Levels

In controlied clinical trials of metformin ol 29 wesks duration, a decrease lo subnormal levels of previously normal serum
Vitamin By2 levels, without clinical was observed in 7% of patients. Such decrease, possi-
bly due to interferance with By absorption from the By2-intrinsic factor complex, is, however, very rarely associated with
anemia and appears 1o be rapidly reversible with discontinuation of metformin or Vitamin By supplementation.
on an anaual basis is %ﬂd in patients on metformin or metformin extended-

release and any apparent abnormalities should be appropri ed and managed {see PRECAUTIONS,
Laboratory Tests).
Gertain individuals {those with inadequate Vitamin B2 or calcium inl a or, sur
oping subnormal Vitamin B4 levels. In these patients, routine serum Vrlamm
intervals may be useful.

Changs In Clinical Slatus of Pallents with Praviously Controlted Typa Z Dlabslss
A patient with type 2 diabetes praviously well controlled on Xt if who develops lab-
oratory abnormalities or elinical illness (especially vagus and poorly delmed illness} should be evaluated prompliy for
evidence of is or lactic acidosis, jon should include serum electrolytes and ketones, blood glucose and,
if indicated, blood pH, lactate, pyruvate, and metlormin levels. i acidasis of aither form occurs, metformin or metformin
extended-release must be stopped immediately and other appropriate correclive measures initiated (see also WARNINGS).
Hypoglycemia

Hypoglycemia does not accur in patients receiving in extended-rell alene under usual circum-
slances of use, but could occur when caloric intake is del|c|enl when slrenuaus exercise is not compensated by caloric

b predisposed to devel-
j0- to thres-year

or during itant use with other gl g agents (such as sulfonylureas and insulin} or

ethanal.
Elderly debilitated, or malnourished palrenls and those with adranal or pituitary |nsuﬂ|cmm:y or alcohol intoxication are
to ft ly may ba difficult to recognize in the elderly, and in peaple

who are takinp beta-adrenergic blocking drugs.

Loss of Conlrol of Blood Glucose

When a patient stabitized on any diabetic regimen is exposed 1o strass such as faver, trauma, infection, or surgery, a tem-

porary loss ol glycemic contral may aceur. At such times, |l may be necessary to withhold mullormm or metformin
and ister insulin. Matf or ded-rels may ba reinst after

the acute ep|sode is rasolved.,

The effectiveness of oral antidiabetic drugs in lowering blood glucus» lo atargeted Ievel decreases in many patients over

a period of time. This phenemenon, which may be due to f the disease or to respon-

siveness to the drug, is known as secondary failure, to distinguish it lrom primary failure in which the drug is inetective

during initial therapy. Should secondary failure eccur with either in or metformin extended-rel or sulluny
lurea monotherapy, combined therapy with metformin or in extended-rel and may result in a
response. Should secondary failure occur with combined therapy or extended-

release/sulfonylurea therapy, it may be necessary to consider therapeutic alternatives including initiation of insulin therapy.

Intormation for Patlents

Patients should be informed of the potential risks and benefits of in or in extended-release and of alter-

nalive modes of therapy. They should also be informad about the importance of adherance to dietary instructions, of a

regular exercise program, and of regular testing of blood glucoss, glycosylated hemoglobin, renal function, and hamato-

logic parameters.

The risks of lactic acidosis, its and conditions that p as noted in the WARNINGS

and PREEAUTIDNS secnuns shuuld be explained to palranls Panenls should he adwsad 1o d|sconl|nue me!lormm or
xtend and to prornplly nu(rly their health

myalgia, malaise. unusual or ather oceur. Once a pauem is stahlllzed on any dose
level of or in extended. intesli whlnh are common during initiation of
metformin therapy, ara unlikely to be drug related. Later of gi i could be due to lzctic

acidosis or other serious disease.

Pationts should bs counseled against excessive alcahol intake, sither acute or chronic, while receiving metformin or met-
formin extended-release.

Metformin alone does not usually cause hypoglycemia, atthough it may occur when mettormin or metformin extended-
release is used in conjunclion with oral sulfonylureas and |nsul|n When lnmallng combination therapy, the risks of hypa-

glycemia, its symptoms and treatment. and itions that to its d should be explained to patients
and responsible family members.

Patients should be infarmed that i ide extended-release tablets must be swallowed whole and not
crushed or chewed, and that the inactive i i may i be eliminated in the feces as a soft mass that may

resemble the original tablet.
(See Patiani Information printed below).
Laboraiory Tesls
Response to all diabatic therapies should be monitored by periodic measurements of fasting blood glucose and glycasy-
lated hemoglobin fevels, with 2 goal of decreasing these levels toward the normal range. During initial dose titration, fast-
ing glucose can be used to determine the therapeutic response. Thereafter, both glucose and glycosylated hemoglobin
should be monitored. of in may be especially useful for avaluating jong-term con-
trol (see alsc DOSAGE AND ADMINlSTHATIDN)
Initial and periodic monitoring of hi it and red blood cell mdrcss) and
renal function (serum creatinine) should be performed, at Ieasl un ananaual basis. While megaloblastic anemia has rarely
hean seen with metformin therapy, if this is suspected, Vitamin By deficiency should be excluded.

with

(Clinlcal of Drug
Glyburlde
In a single-dose interaction study in type 2 d|aheles palients, coadm|n|slrat|on of metformin and glyburide did not result
in any changes in either or phar Decreases in glyburids AUC and Gppay Were
observed, but were highly variable. The single-dose nature of this study and the lack of correlation belween glyburide
blood tevels and pharmacodynamic effects, makes the clinical significance of this interaction uncertain (see DOSAGE AND
ADMINlSITdRATIDN Concomitant Mettarmin or Metformin Extended-Release and Oral Suitonylurea Tharapy).
Furosemids

i drug i i sludy in heallhy suhlecls demonstrated that pharmacukmallc para-
malers nl bolh compounds were affected by increased lhe plasma and blood
Cmax by 22% and blood AUC by 15%, wnhoul any significant changa in metformin renal clearance. When administered
with metformin, the Gray and AUC of furosemide were 31% and 12% smaller, respectively, than when administered alone,
and the larmrnal haif-life was decreased by 32%, without any slgnrlwam change in lurosamuie renal clearance, No infor-
mation is available about the interaction of metiormin and when
Nlladlylne

gle-d ifedipine drug ion study in normal heallhy vo that coadmini

tration of nrledmme increased plasma melformm Gimax and AUC by 20% and 9%, respectively, and increased the amount
excrated in the urine. Trmay and half-lite wera unaffected. Nifedipine appears to enhanca the absorption of metformin.
Metformin had minimal etfects on nifedipine.

Catlonic Drugs

Cationic drugs (e.g., amiloride, digoxin, morphine, procainamide, quinidine, quinine, ranitidine, triamterane, trimethoprim,
or vancomycin) that are eliminated by renal tubular secretion thearetically have the potential for interaction with met-
formin by competing for common renal tubular transport systems. Such interaction batween metformin and oral cimeti-
dine has been observed in normal heallhy valunteers in bath single- and muttiple-dose, metformin-cimetidine drug inter-
action studies, with a 60% increase in peak metformin plasma and whole blood concentrations and a 40% increase |n

Pregnancy

Teratogenlc Effects

Pragnancy Calegory B

Recent information strongly suggests that abnoimal blood glucose levels during pregnancy are associated with a higher

incidence of congenital abnormalities. Mast experts recommend that insulin be used during pregnancy to maintain bload

glucose lavels as close to normal as posslhla Becaurse animal reproduction studies are not always predictive of human
" ded

response, and should not be used during pregnancy unless clearly needed.
There are no adequate and well-contralled studies in pregnant women with metformin or metformin exiended-retease.
Metformin was not leralogemc in rats and rabbits at doses up to 600 mg/kg/day. This represents an exposure of about
two and six times the maxlmum racommsnded human daily dose ol 2000 mg based on body surface area comparisons
for rats and rabbits, D ion of fetal a partial placental barrier to met-
formin.

Nursing Mothers

Studies in lactating rats show that metformin is excreted into milk and reaches levels comparable to those in plasma.
Similar studies have not been conducted in nursing mothers. Because the potential for hypoglycemia in aursing infants
may exist, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the
impartance of the drug to the mother. |f metformin or metformin extended-release is discontinued, and if dist alone is
inadequate for cantralling blood glucose, insulin therapy should be considered.

Padiatrlc Use

The safety and effectiveness of metformin for the treatment of type 2 diabetes have been established in pediatric patients
ages 10 to 16 years (studies have not been conducled in pedialric patients below the age of 10 years). Use of metformin
in this age group is supported by evidence from adequate and well-contralled siudies of metformin in adults with addi-
tional data trom a controlled clinical study in pedialric patients ages 10 to 16 years with type 2 diabetes, which demon-
strated a similar respansa in glycemic contro! to that seen in adults {see CLINICAL PHARMACOLOGY, Pediatric Clinlcal
Studies). in this study, adverse effects were similar to those described in adults (see ADVERSE REACTIONS, Padlatric
Pallenis). A maximum daily dose of 2000 mg is recommeanded {see DOSAGE AND ADMINISTRATION, Recommended
Dosing Schedule, Pedlatrics).

Satety and i of metformin extended-release in pediatric patients have not baen established.

Gerialrlc Use

Controlled clinical studies of metformin and metformin extended-releass did not include sufficient numbers of elderty
patients to determine whether they respond differently frem younger patients, atthough other reported clinical experiance
has not identdfied differences in responses between the elderly and younger patients, Mettormin is known to be sub-
stantially excreled by the Kidney and because the risk of serious adverse reactions to lhe drug is greater in patients with
impaired renal function, metformin and metformin extended-release should only be used in patients with normal renat
funclion {see CONTRAINDICATIONS, WARNINGS, and CLINICAL PHARMACOLOGY, Pharmacokinetlcs). Because aging
is associated with reduced renal function, metformin should be used with caution as age increases, Care should be taken
in dose selection and should be based on careful and reqular monitoring of renal function. Generally, elderly patients
should not be titrated to the maximum dose of metformin or metformin exiended-release (see also WARNINGS and
DOSAGE AND ADMINISTRATION),

ADVERSE REACTIONS

Ina U.S. double-blind clinicat study of metformin in patients with type 2 diabetes, a total of 141 patients received matformin
therapy {up to 2550 mg per day) and 145 patients received placebo. Adverss reaclions reported in greater than 5% of
the metformin patients, and that were more common in metformin than placebo-\reated patients, are listed in Table 11.

Table 11
Most GCommon Adverse Reactions (>5.0%) in a Pla:elm Controllad
Clinlcal Sludy of Metlormin Monotheraj
Mettormin
Monatherapy Placebo
n=141 n=145
Advarse Reaclion % of Patlents
Diarrhea 532 1.7
Nausea/Vomiting 255 8.3
Flalulence 121 55
Asthenia 9.2 55
Indigestion 71 41
Abdominal Discomfort 6.4 48
Headache 57 48

* Reaclions that were more common in metformin than placebo-treated patients.

Diarrhea led to discontinuation of study medication in 6% of palients treated with metformin. Additionally, the following
adverse reactions ware reported in 21.0 lo $5.0% of metformin patients and were more commonly reported with met-
formin than placsbo: abnormal stools, hypoglicemia, myalgia, lightheaded, dyspnea, nail disorder, rash, sweating
increased, taste disorder, chest discomtort, chills, {lu syndrome, flushing, palpitation.

I worldwide clinical trials over 900 patients with type 2 diabetes have been treated with metformin extended-release in
placebo- and acti trolled studies. In pl tralled trials, 781 patients were admiristered metformin extended-
release and 195 patients received placebo. Adverse reactions reported in greater than 5% of the metformin extended-
release patisnts, and that were more common in metformin extended-release than placebo-treated patients, are listed in
Table 12.

Tabls 12
Wost Comnion Adverse Reacttons (>5.0%) In
Placebo-Controlled Studles of Metformin Extended-Release*
Metiormin
Extended-Release Placebo
=781 1=195
Adverse Reactlon % of Patiants
Diarrhea 96 26
Nausea/Vomiting 6.5 15

*Reactions that were more common in metformin extended-release than placabo-treated patients

Diarrhea fed to discontinuation of study medication in 0.6% of patisnts treated with metformin extendad-release,
Additionally, the following adverse reactions were reported in 21.0% to 5.0% of metformin exiended-release patients
and were more commonly reported with metformin extended-release than placebo: abdominal pain, constipation, disten-
tion abdomen, dyspepsiasheartburn, flatulence, dizziness, headache, upper respiratory infection, taste disturbance.
Pedlatrlc Patients
In clinicat trials wilh metformin in pediatric patients with type 2 diabetes, the profile of adverse reactions was similar to
that observed in aduits.
OVERDOSAGE
Hypoglycemia has ot been seen even with ingastion of up to 85 grams of metformin, although lactic acidosis has
occurred in such crrcumslances (see WARNINGS). Metformin is dialyzable with a clearance of up to 170 mL/min under
good di Therefore, ialysis may be useful for removal of accumulated drug from patients
in whom metformin overdosage is suspected.
DOSAGE AND ADMINISTRATION
Thera is no fixed dosage regimen for lha mar\ap‘menl ol hyperglycemia i m patienls with type 2 diabetes with metformin
y ide or metformin or any othe: agent. Dosage of metformin
ide or metformin hy ide extended-release must be indivi on the basis of both effectiveness and
lolaranne while not exceeding the maximum recommended daily dose. The maximum recommendsd daily dose of met-
formin hydrochloride is 2550 mg in adufts and 200 mg in pediatric patients (10 {0 16 years of ape); the maximum rec-
ommended daily dose of metiormin hydruchlonde extended-release in adults is 2000 mg
Metformin hydrochlnnda should be given in divided doses with meals while metformm hydrochlunde uxlended release
should generally be given once daily with the evening meal. Metformin or metf extend-
ed-release should be started at a low dose, with gradual dose escalation, both to reduce gastrointestinal sids effects and
1o permit identification of the minimum dose required for adequate glycemic control of the palient,
During treatment initiation and doss titration {seo Racommended Dosing Schedule), fasting plasma glucoss slmuld be
used to determine the therapeutic response to melformin ide or metformin d:
identity the minimum effective dose for the patient. Thereafter, glycosylated hemoglabin should be measured at |nlervals
of approximalely three months. The tharapsutle goal should be 1o decrease both fasting plasma glucose and glyco-
sylated hemoglobln levels to normai or near normal by using the lowest etfactive dose ol mettormin hydrochloride or
mettormin hydrochlorlde extended-releass, eiiher when used as orln wilh
Insulin.
Monitoring of blood glucose and glycosyla(ad hemoglobin will also permit detection of primary failure, i.s.. inadequate
lowering of blood glucose at the maximum recommended dose of medication, and secondary failurs, i.s., loss of an ade-
quate blood glu:usa Iuwermg Tesponse after an initial period of effectiveness.
Short-term i of metf hydrachloride or metformin ide extended-rel may be sufficient
during periods of transient Ioss ol conlrol in patients usually well-controlled on diet alone.
tablets must be swallowed whole and never crushed or chewed.
Occasi the inactive i ients of metformin xtended-release will be eliminated in the feces as a soft,
hydrated mass {see Patieni Informailon printed below).
Recommended Dosing Schedule
Adults
In general, clinically significant responses are not seen at doses below 1500 mg per day. However, a lower recommend-
od slarting dose and gradually increased dosage is advised to minimize gastraintestinal symptoms.
The usual starting dose of mettormin hydrochlorida tablets is 500 mg twice a day or 850 mg once a day, given with meals,
Dosage increases should be made in increment= of 500 mg weekly or 850 g every 2 weeks, up to a total of 2000 mg
per day, given in divided doses. Palionts can also be titrated from 500 mg twice a day to 850 mg twice a day after 2
weeks. For those patients requiring additional glycemic control, metformin hydrochloride may be given to a maximum
daily dose of 2550 mg per day. Doses above 2000 mg may be better tolerated given three times a day with meals,
The usual starting dose of metf ded-rel lablets is 500 mg once daily with the evening meal.
Dnsage increases should be mada in increment. of 500 mg weekly, up te a maximum of 2000 mg ence daily with the
evening meal. If glycemic control is not achieved on metformin hydrochloride extended-release 2000 myg once daily, a
trial of metformin hydrochloride extended-releas 1000 mg twice daiy should be considered. It higher doses of met-
{ormin are required, mettormin hydrochlaride shivié be used at lotal daily doses up 10 2550 mg adwninistered in divided
daily doses, as described above (see CLINICAL ¢ {ARMACGLOGY, Clinlcal Studles),
In a randomized trial, patients currently treated with metfarmin hydrochluride were switched to metformin hydrochloride
xtended:

plasma and whole blood metformin AUC. There was no change in efimination haif-life in the single-dose study.

had no effect on c|mal|dlne pharmacokinetics. Atthaugh such ions remain i (excepllur metidi care-
ful patient i and dose of in extended-release and/or the interfering drug is
recommended in patients who are taking cationic medu:auons that are excreted via the proximal renal tubular secretory
system.

Other

Certain drugs tend to produce hyperglycemia and may lead to loss of glycemic control. These drugs include the thiazides
and other diuretics, corticosteraids, phenothiazines, thyroid products, eslrogens, oral contraceptives, phenytoin, nicotinic
acid, sympathommnllcs calc|um nhannel blocking drugs, and isoniazid. When such drugs are administered to a patient

receiving d-releass, the panenl should be :lasely abservad lnr loss of blood glucasa con-
trol. When such druus are wnhdrawn lram a pallenl receiving or d-releass, the paient
should be observed clasely for hypoglycemm

In healthy the of in and |, and in and ibuprofen were not affected

when ini in single-d
Metformin is negligibly hound to plasma prutslns and i ls lherelore less likely to interacl with highly protein-bound drugs
such as salicylates, and @as compared to the sulfenylureas, which are exten-
sively bound to serum proteins.

of Ferlliily
Long-term carcinogenicily studies have been performed in rats (doslng duration of 104 wenks) and mice (dosing dura-
tion of 91 weeks) at doses up to and including 900 and 1500 These doses are both

approximately four times the maximum recommended human daily dose of 2000 mg based on body surface area com-
parisons. No evidence of carcinogenicity with metformin was found in either male or female mice. Similarly, there was
no tumarigenic polanlial observed with metformin in male rats. There was, however, an increased incidence of benign
stromal uterine polyps in female rats treated with 900 mg/kg; /day.

There was no evidence of mutagenic potential of mettormin in the lollowmu in vitro tests: Ames test {S. ryphlmunum)
gene mutation test {mouse cells), or test (human Results in the in
vivo mouse micronucleus test were also negalive.

Famlrty of male or female rats was Y i at doses as high as 600 mq/kg/day which
is approximately thres times the maximum recommended human da|ly dose based on body surface area comparisons.

Results of this Urial suggest t!iat patients receiving mettormin hydrochloride treatment may be safely
switched to maﬂormm hydrochloride extended-release once daily at the same total daily dose, up lo 2000 mg once daily.
Following a switch from metformin ido to metformin xt lycemic contro! should
be closely monitored and dosage adluslmems made accordingly (see CLINICAL PHAHMACOLDGY Clinical Studles).
Pedlatrics

The usval starting dose of metfermin hydsochlaride is 500 mg twice a day, glven with meals. Dosage increases should
be made in mcramanls of 500 mg weekly up toa maximum of 2000 mg per day, given in divided doses. Safely and etfec-
tiveness of metf ded-release in pedialric patients have not been established.

Transter From Other Antldlabetlc Therapy

When lranslerrlng patients lrom slandard oral hypoglycemic agents other than
ride or metf (ease, no Iransition period generally is necessary. When transferring patients
from chlorpropamide, care shnuld be exercised during the first two weeks because of the prolonged retention of chlor-
propamide in the body, leading lo overlapping drug effects and possible hypaglycemia.

ar Extended-Release and Oral Sulfonylurea Therapy

to mattormin hydrochl

In Adult Patlenis
It panenls have nul responded o four weeks ol 1he maximum dose of metformin hydrachloride or metformin hydrachla-
ride ext should ba grven to gradual addition of an ora! sultonylurea while con-
tinuing metfs or metformin ded-rel at the maximum dose, even if prior pri-
mary or secondary failure to a sulfonylurea has occurred. Clinical and pharmacokinetic drug-drug inleraction data are
currently avaitable only for metformin plus glyburide {glibenclamide).

itant metformin ide or r1etformin xtended-rel and therapy, the
desired control of blood glucose may be obtained hy ad]uslmg the dosa of each drug.
However, attempts should be made to identify the minimum eﬂaclrva dose of each L'lrug to achieva this goal. With con-
comitant metlormm hydrochlanda or metformin xtended-rel therapy, the risk of
therapy continues and may be |nnreased Approprlale precautions should be
taken. (See Package Insert of the respective sullonylurea.)
It pauen(s have not sanslaclonly rasponded {o ane lo 1hree manths of concomitant lherapy with the maximem dose of

or metformin hydroch'oride extended-rel and the maximum dose of an oral sulfonylurea,

consider therapeutic alternatives |nc|udmg swilzhing to insulin with or without metformin hydrochlarlda or metformin
hydrochloride extended-release.

or Extended-Release and Insulln Therapy in Adult
Patlents
The currenl Insulin dose should be continued upon initiation of metfurmm hloride or
Xt therapy. Mi or mettormin xtended-rell lherapy should be |nn|
ated at 500 myg once daily in patients on insulin therapy. For patients not i the doss of

hydrachlorida or metformin hydrachloride extended-release should be increased by 500 mg after approximately 1 week
and hy 500 mp every week thereafter until adequate glycemic control is achieved. The maximum recommended daily
dose is 2500 mg for metformin hydrochloride and 2000 mg for metformin hydrochloride extended-release. It is recom-
mended that the insulin dose ba decreased by 10% to 25% when fasting plasma glucose cuncamrannns decrease to Iass
lhan 120 mu/dL in patients receiving concomrlant insulin and meﬂormm or
d . Further should be i ized based on gl | ing response.

Spn:lll: Patlent Populations
Metformin hydrochloride or mettormin
Metformin hydrochloride is not recommended in patients below the age of 10 years, Metformin hydruchlonde exlended-
releass is not recommended in pediatric palrenls (below the age of 17 years).
The initial and mai dosing of mett ide or metformin xtended-rel should be
conservative in patients with advanced age, due to the potential for decreased renal function in this population. Any
dosage adjustment should be based an a careful assessment of renal function. Generally olderty, dsh|lrla1ed and mal-
nourished patienls should not be titrated to the maximum dose of metformin or
extended-release.
Monitering of renal function is necessary to aid in prevention of lactic acidosis, particularly in the elderly (see WARN-
INGS).
HOW SUPPLIED
Metfarmin Hydrochloride Tablets are available as white, oval-shaped, unscored, film-coated tablets, debossed * X * and
*4331" on one side and *500° on the other side containing 500 mg metformin hydrachloride packaged in bottles of 90,
100, 500, 1000 and 2000 tablets and unit-dose boxes of 100 tablets.
Metformin Hydrochloride Tablets are available as whna oval-shaped, unscored film- caalad tablets, debossed * X * and
“4330° on one side and *850° on the other side conlai 850 mg packaged in bottles of 100,
500 and 1000 tablels and unit-dosa boxes of 100 tablets.
Metformin Hydrochloride Tablets are available as white oval-shaped, scored on both sides, film-coated tablets, debossed

“and "4432" on one side and *1000" on the other side containing 1000 mg metformin hydrachloride packaged in bot-
tles of 100, 500 and 1000 tablets and unit-dose boxes of 100 tablels.
Metformin Hydrochloride Extended-Release Tablels are available as white to off-white, oval-shaped, beveled-edgad,
unscored, compressed tablets, debossed * X" and *4435" on one side and 500" on tha other side containing 500 mg met-
formin hydrochloride packaged in bottles of 100, 500 and 1000 tablets and unit-doss boxes of 100 tablets.
PHARMAGIST:  Dispense in a tight, light-resistant container as defined in the USP. Use child-resistant closure {as
required).
Stare at controlled room temperature 20°-25°C (68° -77°F) [Sea USP contralled room temparature}.

hloride extended-releass are not for use in

PATIENT IRFORMATION
METFORMIN HYDROCHLORIDE TABLETS

an
METFORMIN HYDROCHLORIDE
EXTENDED-RELEASE TABLETS

Read this information carefully before you starl taking this medicine and each time you refill your prescription. There may
be new information. This information does not take the place of your dactor's advice. Ask your doctor or pharmacist if
you do not understand some of this information or if you want to know more about this medicine.
Whal are Metformin and Mettormin Extended-Relsase?
tformin and metformin extended-rel are used to treat type 2 diabetes. This is also known as non-insulin-depen-
dent diabetes mellitus. People with type 2 diabetes are not able to make enough insulin or respond normally to tha insulin
their bodies make. When this happens, sugar (glucese} buitds up in the blocd. This can lead to serious medical prob-
lems including kidney damage, amputations, and blindness. Diabetes is also closely linked to heart disease. The main
goal of treating diabetes is to lower your blood sugar to a normal lavel.
High blood sugar can be lowered by diet and exercise, by a aumber of medicines taken by mouth, and by insulin shots.
Belare you lake metformin or metformin extended-release, try 1o control your diabetes by exercise and weight loss. While
you fake your diabetes medicine, continue to exarcise and follow the diet advised for your diabetes. No matter what your
recommended diabetes management plan is, studies have shown that maintaining geed blood sugar contral can prevent
or delay complications of diabetes, such as blindness.
Matf and xtended-rel have the same active ingredient. However, metformin extended-release works
fonger in your body. Both of these medicines help controf your blood sugar in a number of ways. Thess include helping
your body respond betler to the insulin it makes nalurally, decreasing the amount of sugar your liver makes, and decreas-
ing the amount of sugar your intestines absorb. Metformin and metformin extended-release do not cause your body to
make more insulin. Bacause of this, when taken alone, they rarely cause hypoglycemia (low blood sugar), and usually do
not cause weight galn However, when they are taken with a of with insulin, ia is mora likely to
aceur, as is weight gain,
WARNING: A small number of people who have taken metformin have developed  serlous condition called lacllc
acidosls. Lactic acldosis Is caused by a buildup of lactic acld in the blood. This happens more nnsn In psupls with
kidney problems. Most people with kidney problems should not lakn or
(Sea "What Are tha Slde Etfects of and o
Who Should Not Take MatforntIn Or Mettormin Exlended-Release?
Some conditions increase your chance of getting lactic acidosis, or cavse other problems if you take either of these med-
icines. Most af the conditions listed below can increase your chance of getting lactic acidosis.
Do Not Take Metformln or Metformin Exiended-Release If You:
» have kidney problems
 have liver problems
* have heart failure that is treated with medicines, such as Lanoxin® (digoxin) or Lasix® (furosemids)
* drink a lot of alcohol. This means you binga drink for short periods or drink all the time
« are seriously dehydrated (have lost a lot of water from your body)
 are going to have an x-ray procedure with injection of dyes {contrast agents)
« are going to have surgery
« develop a serious condition, such as heart attack, severe infeclion, or a stroke
« are B0 years or older and you have NOT had your kidney function tested
Tell your dactor it you are pregnant or plan to becoma pregnant. Metformin and in extended-rol may not be
right for you. Talk with your dactor about your choices. You should also d|scuss your chaices with your do:lor if you
are nursing a child.
Can Metformin or Mettormin Extended-Release Be Used In Chlldren?
Metformin has been shown to effectively lower glucose levels in children (ages 10 to 16 years) with type 2 diabetes.
Metformin has not been studied in children younger than 10 years old. Metformin has not been studied in combination
with other oral glucose-control medicines or insulin in children. Il you have any questions about the use of metformin in
children, talk with your doctor or other heafthcare provider.
Metformin extended-release has not been studied in children.
How Should | Take Metlormin or Metformin Exiended-Release?
Your doctor will tell you how much medicine to take and when to take it. You will probably start out with a low dose of
the medicine, Your doctor may slowly increase your dose untit your blood sugar is better contrefied. You should take
metformin or metformin extended-release with meals,
Your doctor may have you take other medicines along with metformin or metformin extended-release to control your
blood sugar. These madicines may include insulin shots. Taking metformin or metformin extended-release with insulin
may help you better cantral your blood sugar while reducing the insulin dose.
Continue your exercise and dist program and test your blood sugar regularly while taking metformin or metformin extend-
ed-release. Your doctor will monitor your diabetes and may perform blaod tests on you from time to time to maka sure
your kidneys and your liver are functioning normally. There is no evidence that metformin or xtend:
causes harm to the liver or kidneys.
Tell your doctor if you
« have an illness that causes severe vomiting, diarrhea or fever, or if you drink a much lower amount of fiquid than nor-
mal. These conditions can lead to severe dehydration (loss of water in your body). You may need to stop taking met-
formin or metfarmin extended-release for a shart time.
* plan to have surgery or an x-ray procedure with injection of dye (contrast agent). You may need to stop taking met-
formin for a short time.
« start to take other medicines or change how you take a medicine. Metformin and metformin extended release can affect

how well other drugs work, and some drugs can affect how well and di work.
Some medmmes may cause high blood sugar.
I{ must be whole and never crushed or chewed. Occasionally, the inactive of

metformin extended-release may be eliminated as a soft mass in your stool that may look like the original tablel; this is
not harmful and will not affect the way metformin extended-ralease works to control your diabetes.

What Should | Avold While Taking Metformin or Mallomrln Exlamled Releass‘l

Do not drink a lot of alcohotic drinks while taking metf d-release. This means you should not
binge drink for short periods, and you should not drink a lot ul alcohal ona regular basis. Alcuhol can increase the chance
of getting lactic acidosis.

What Ara the Side Eifecls of Metformin and Melformin Exiended-Release?

Lactic Acidosis

Inrare cases, and xended-release can cause a sarlous side eftect called lactlc acidosis. This
I8 taused by a buildup of lactlc acld in your blood. This bulld-up can cause serlous damaga. Lactic acidosis caused
by metormin is rare and has occurred mostly in people whose kidneys were not working normally. Lactic acidosis has
been reported in about one in 33,000 patients taking metformin over the course of a year. Although rare, if lactic acido-
sis does occur, it can be fatal in up to half the peapls who develap it.

It is also imporiant for your liver to be working normally when you take metformin or in extended-release. Your
liver helps remove lactic acid from your blood.

Make sure you tell your doctor before you use maﬂarmm or mellnrmm oxlended-release if you have kidney or liver prob-
lems. You should also stop using I and call your doctor right away If you
have signs of lactic acidosis, Lactic acldosis |l a medlcal emargency that must be {reated In a hosplial,

Signs of Lactic Acldosis Are:

« foeling very weak, fired, or uncomfortable

* unusual muscle pain

« trouble breathing

+ unusual or unexpected stomach discomforl

« fgeling cold

« feeling dizzy or lightheaded

« suddenly developing a slow or irregular heartbeat

If your medical condition suddenly changes, stop taking in extended-relt and call your doctor
right away. This may be a sign of lactic acidosis or anolher serious s|da effect.

Other Side Effscls

Common side effects of metformin and metformin extended-release include diarrhea, nausea, and upset stomach. These
side effects generalty go away after you take the medicine for a while. Taking your mediciae with meals can help reduce
these side effects. Tell your doctor if the side effects bother you a lot, last for more than a few weeks, come back after
they've gone away, or start fater in therapy. You may need a lower dose or need to stop 1aking the medicine for a short
period or for good.

About 3 out of every 100 people who take metformin or in extended-rel have an metallic taste
when they start taking |l|e medicine. It lasts for a short time.
Metformin and metfi xtended-rel rarely cause (low blood sugar) by themsalves. However, hypo-

glycemia can happen if you do not eat enough, if you drink alcohol, or if you take other medicines to lower blood sugar.
General Advlce about Prescription Medlcines

1 you have questions or problems, talk wrlh your dactor or nlher heallhcare provider. You can ask your doctor or phar-
macist for the i ion about that is written for healih care professionals.
Medicines are sometimes prescribed for purposes other than (hnse hslad in a patient information leaflet. Do not use met-
formin or metfarmin extended-release for a condition for which it was not prescribed. Do not share your medicine with
other people,
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Read this mlonmlmn carefully before you start taking this medicine and each time you refill your prescription. There may
be new information. This information does not take the place of your doctor's advice. Ask your dogtor or pharmamst if you
do not uniderstand some of this information or if you want to know more about this medicine.

What are M in and M

Metformin and metformin extended-release are used to treat type 2 diabetes. This is also known as non-insulin-dependent
diabetes meliitus. People with type 2 diabetes are not able to make enough insulin or respond normally to the insulin their
bodies make. When this happens, sugar (glucose) builds up in the blood. This can lead to serious medical problems
including kidney damage, amputations, and blindness. Diabetes is also closely finked to heart disease. The main goal of
treating diabetes is to lower your blood sugar to a normal tevel.

High blood sugar can be lowered by diet and exercnse, by a number of medicines taken by mouth, and by insulin shots.
Before you take in or metformin retease, try to control your diabetes by exercise and weight loss. While
you take your diabetes medicine, continue to exercise and follow the diet advised for your diabetes. No matter what your

ded diabetes plan is, studies have shown that maintaining good blood sugar controt can prevent or
delay complications of diabetes, such as blindness.

Metformin and metformin extended-release have the same active i i However, i release works
tonger in your body. Both of these medicines help control your blood sugar in a number of ways. These include helping
your body respond better to the insulin it makes naturally, e amount of sugar your liver makes, and decreas-
ing the amount of sugar your intestines absorb. Metformin mﬁ extended-release do aot cause your bady to
make more insulin. Because of this, when taken alone, they rarely au%/ erpia (fow blood sugar), and usually do
not cause weight gain. However, when they are taken with a sulfonylure; i hypoglycemia is more fikely to
occur, as is weight gain.

WARNING: A small number of people who have taken metfarmin have developed a serious condition called lactic aci-
dosis. Lactic acidosis is caused by a buildup of lactic acid in the blood. This happens more often in people with kid-

ney problems. Most people with kidney problems should not take in or 1 {See
"What Are the Side Etfects of M in and M in Extended 7%)
Who Should Not Take M in Or M

Some conditions increase your chance of getting lactic acidosis, or cause other problems if you take either of these medi-
cines. Most of the conditions fisted below can increase your chance of getting lactic acidosis.

Do Not Take M. in or M i d if You:

« have kidney problems

« have liver problems

« have heart failure that is treated with medicines, such as Lanoxin® (digoxin) or Lasix® (furosemide) [ )

« drink a lot of alcohol. This means you binge drink for short periods or drink ail the time 8
(%]
o0

« are seriously dehydrated (have lost a lot of water from your body)

 are going to have an x-ray procedure with injection of dyes (contrast agents)

« are going to have surgery

« develop a serious condition, such as heart attack, severe infection, or a stroke ~
« are 80 years or older and you have NOT had your kidney function tested

Tell your doctor if you are pregnant or plan to become pregnant. in and i relese-may not be
right fos you. Talk with your doctor about your choices. You should also discuss your choices with your (ﬁc@r if you are
nursing a child.

CanM in or M i Release Be Used In Chi

Metformin has been shown to effectively lower glucose levels in children (ages 10 to 16 years) with type 2 diabetes.
Metformin has not been studied in children younger than 10 years old. Metformin has not been studied in combination
with other oral glucose-control medicines or insulin in children. If you have any questions about the use of metformin in
children, talk with your doctor or other healthcare provider.

Metformin extended-release has not been studied in children.

How Should | Take Metformin or Metformin Extended-Release?

Your doctor will telf you how much medicine to take and when to take it. You will probably start out with a low dose of the
medicine. Your doctor may slowly increase your dose until your blood sugar is better controlled. You should take met-
formin or metformin extended-release with meals.

release to control your bloed
release with insulin may help

Your doctor may have you take other icines along with in or
sugar. These medicines may include insulin shots. Taking metformin or
you better control your blood sugar while reducing the insulin dose.

Continue your exercise and diet program and test your blood sugar regularfy while taking tformin or metf




release. Your doctor wilt monitor your diabetes and may perform bicod tests on you from time to time to make sure your
kidneys and your liver are functioning normally. There is no evidence that metformin or metformin extended-release causes
harm to the liver or kidneys.

Tell your doctor if you

* have an illness that causes severe vomiting, diarrhea or fever, or if Yyou drink a much lower amount of liquid than normal.
These conditions can lead to severe dehydration (loss of water in your body). You may need to stop taking metformin or
metformin extended-release for a short time.

* plan to have surgery or an x-fay procedure with injsction of dye (contrast agent). You may need to stop taking metformin
for a short time.

* start to take other medicines or change how you take a medicine. Metformin and metformin extended-release can affect
how well other drugs work, and some drugs can affect how well metfomin and metformin extended-release work. Some
medicines may cause high blood sugar,

Metformin extended-release must be swallowed whole and never crushed or chewed. Occasionally, the inactive of met-

formin extended:release may be elimi as & soft mass in your stool that may look like the original tablet; this is not

harmiul and.will not affect the way metformin extended-release works to control your diabetes.

What Should I Avoid While Taking Metformin or Metformin Extended-Release? .

Do not drink a fot of alcoholic drinks while taking metformin or metformin extended-release. This means you should not

binge drink for short periods, and you should not drink a lot of alcohol on a regular basis. Alcohol can increase the chance

of getting lactic acidosis.

What Are the Side Etfects of Metformil and Metformin E -Release?
Lactle Acidosis
In rare cases, in and in exte release can cause a serious side effect called faclic acidosis. This

is caused by a buildup of lactic acid in your blood. This build-up can cause serious damage. Lactic acidosis caused by
metformin is rare and has accurred mostly in people whose kidneys were not working normally. Lagtic acidosis has been
reported in about one in 33,000 patients taking metformin over the course of a year. Although rare, if lactic acidosis does
oceur, it can be fatal in up to half the people who develop it

1t is also important for your liver to be working normally when you take
tiver helps remave lactic acid from your blood.

in or metformin extended-release. Your

Make sure you tell your doctor before you use metformin or metformin extended-release if you have kidney or liver prob-
lems. You should also stop using in or in extended-release and call your doctor right away if you have

signs of lactic acidosis. Lactic acidosis is a medical emergency that must be treated In a hospital.

Signs of Lactic Acidosis Are:

* feeling very weak, tired, or uncomfortable

* Unusual muscle pain

* trouble breathing

* unusual or unexpected stomach discomfort

« feeling cold
.» feeling dizzy or lightheaded

* suddenly developing a slow or irregular heartbeat

If your medical condition suddenly changes, stop taking metformin or metformin extended-reiease and call your doctor
right away. This may be a sign of lactic acidosis or anather serious side effect.

Other Side Ettects

Common side effects of metformin and metformin extended-release include diarrthea, nausea, and upset stomach.: These
side effects generally go away after you take the medicine for a while. Taking your medicine with meals can help reduce
these side effects. Tel} Yyour doclor if the side effects bother you a lot, fast for more than a few weeks, come back after
they've gone away, or start later in therapy. You may need a lower dose or need to stop taking the medicine for a short

period or for good.

About 3 out of every 100 people who take in or metformin extendy -release have an unpleasant metallic taste
when they start taking the medicine. It lasts for a short time.

M in and tended-release rarely cause hypoglycemia (fow blood sugar) by themselves, However, hypo-

glycemia can happen if you do not eat enough, if you drink alcohol, or if you take othier medicines to lower blood sugar,

General Advice about Prescription Medicines .
if you have questions or problems, taik with your doctor or other healthcare provider. You can ask your doctor or pharma-
cist for the inf about and in extended-release that Is written for health care professionals.

Medicines are for purp other than those listed in a patient information leaflet, Do not use imet-
formin or metformin extended-refease for a condition for which it was not prescribed. Do not share your medicine with
other people.

Manufactured by 0172
Ivax Pharmaceuticals, Inc, 05/03

Miami, FL 33137 : 81



CENTER FOR DRUG EVALUATION AND RESEARCH
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'REVIEW OF PROFESSIONAL LABELING #1 '_
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

Rl

ANDA Number: 76-545 T Date of SumeSS|on November 25 2002
Applicant's Name: Ivax Pharm
"Established Name Metformln Hydrochloride Extended release Tablets 500 mg

~ Labeling Deﬂcnencues.

1. CONTAINER 500 mg [100s, 500s, 1000s] bottles

A,-

-Please reVIse your storage temperature statement S0 that it reﬂects our current standard storage

o temperature range. Revnse to read "Store at 20-25 deg C(68 77 deg F) [See USP controlled

room temperature]

B.

Rews‘e "Each Tablet- oontains. Mo “Each', e)"(tende'd-rele‘ase tablet contains. L

2. UNIT-DOSE BLISTERS 1'0s_-~S'atisfactory in draft;

3. UNlT-DOSE BLISTER CARTONS (10 x10s)

A

B.

We encourage you to relocate "For full prescribing mformatlon see enclosed package lnsert" to
the side panel under a "Usual Dosage" section.

See comments under CONTAINER.

4. PHYSICIAN'S INSERT

A

F.

GENERAL COMMENT- Where "metformin Hydrochloride tablets” and "metformin hydrochloride
extended-release tablets” are joined together by "and/or" in a sentence, please replace the
conjoined established names with "metformin”. Please retain both established names as they are
written in-the INDICATIONS and USAGE, DOSAGE AND ADMINISTRATION, and HOW
SUPPLIED sections.

DESCRIPTION - "hydroxypropyl methylcellulose" should be changed to the new title "hypromellose".
CLINICAL PHARMACOLOGY, Clinical Studies, Metformin

Delete text protected by M-6 that does not expire untii April 19, 2004. In the second paragraph
delete the

"

INDICATIONS AND USE, revise the section title to "INDICATIONS AND USAGE".

DOSAGE AND ADMINISTRATION, Concomitant Metformin HCI or Metformin HCI extended
release and Oral Sulfonylurea Therapy in Adult Patients subsection, 2™ paragraph..

Delete " " This text is covered by the M-6 .
exclusivity. ,

HOW SUPPLIED - See comment regarding our standard temperature statement.

5. PATIENT INFORMATION LEAFLET - See comment "4a" under PHYSICIAN'S INSERT.



~ Please revise your labels and Iabellng, as instructed above and submlt 12 f naI prlnted Iabels and Iabellng; B
‘Pnor to approval it may be necessary to revise your Iabellng subsequent to approved changes for the o
" reference listed drug. In order to keep ANDA labeling current, we suggest that you subscribe to the daily
o or weekly updates of new documents posted on the CDER web srte at the followmg address T

httD //www fda qov/cder/cdernew/llstserv htmI

‘ To facilitate review of your next submission, and in accordance with 21 CFR 314. 94(a)(8)(|v) please
provide & side-by-side comparison of your proposed Iabelrng with the: enclosed metformm gwdance w1th

~ooall differences annotated and explained.

f Labeling and Program S
Generic Drugs.
Center for Drug Evaluation and Research

APPEARS THIS WAY
ON ORIGINAL



SUMMARY ,
REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

'ANDA Number 76-545
Date of Submission
Apphcant, Ivax Pharm :
Drug Narne ~ Metformin hydrochloride extended-
v release tablets
__Strength(s) 500mg

-FPL-Approval Summary _

Conta}iner-Labels S ‘ ~ Submitted
=~500mg: ;. . +100s & 500s . - L

,Umt-Dose Bllsters . 10s - .
' » ~ 10x10

. -ffPatlent lnformatlon ‘sheet

BASIS OF APPROVAL:
No Patent Data for NDA 21-202.

'Exclusivity Data For NDA 21-202 and 20-357
Code/sup| Expiration : Description Labeling impact

Oct. 13, 2003 New drug formula (extendéd- release

NDF formulation.)

Same As

Additional information regarding clinical
studies done with Glucophage/glyburide
combination in the Clinical Pharm. and
Dosing and Administration sections.

|Carved-out (insert not used)
inserted connect with NDA
20-357 combined insert.

M-6 Aprit 19, 2004

Reference Listed Drug

RLD on the 356(h) form Glucophage® Tablets

. NDA Number 21-202
‘RLD established name Metformin HCI tablets
Firm Bristol Myers Squibb
Currently approved Pl S-003
AP Date January 8, 2002

Note: Firms has a combined insert with their related metformin HCI tablets ANDA 75-975 approved:

1/24/02



REVIEW OF PROFESSIONAL LABELING CHECK LIST

Establlshed Name

) leferent name than on acceptance tofi Ie letter’?

|- Is this product aUspP Item'? If so, USP supplement in which verification was assured. USP 23

- Is this name different than that used in the" Orange Book?

If not USP, has the product name been proposed in the PF?

Error Preventlon Analysis

T Has the firm proposed a propnetary name? I yes, complete this subsection.

Do you find the name objectionable? List reasons in FTR, if so. Consider. Misleading? Sounds or Iooks Ilke another
-name?-USAN stem présent? Prefix or Suffix present'?

Has the name been forwarded to the Labéling and Nomenclature Committee? If s0, what were the

..reoommendatlons’7 If the name was unacceptable has the firm been notified?

“Packaging

“Is this a new packaging confi iguration, never been approved by an ANDA or NDA’> If yes describe in FTR.

Is this package size mismatched wrth the recommended dosage? If yes, the Poison Preventlon Act may’ requrre a
‘CRC. -

V‘Does the package proposed have any safety and/or regulatory concerns?

If v product packaged m synnge, could there be. adverse patlent outcome if glven by drrect v mjectlon?

W'; g Conflict between the DOSAGE AND ADMINISTRATION and INDICATIONS sections and the packagmg
: .conf guratlon’?

i Is the strength and/or concentratlon of the product unsupported by the insert Iabelrng”

ls the color of the contarner (‘ i.e. the color of the cap of a mydriatic ophthalmic) or cap rncorrect?

Indtvtdual cartons required? Issues for FTR: Innovator individually cartoned? Light sensitive product whlch might
- -require cartonlng? Must the package insert accompany the product?

Are there any other safety concems?

Labeling

. Is-the name of the drug unclear in_print or Iackmg in prommence" (Name should be the most prominent information
on the label).

Has applicant failed to clearly differentiate multiple product strengths?

Is the corporate logo larger than 1/3 container label? (No regulation - see ASHP guidelines)

Does RLD make special differentiation for this labél? (i.e., Pediatric strength vs Adult; Oral Solutlon vs Concentrate,
Waming Statements that might be in red for the NDA)

Is-the Manufactured by/Distributor statement incorrect or falsely inconsistent between labels and Iabeltng’P Is "Jomtly
Manufactured by...", statement needed?

Failure to describe solid oral dosage form identifying markings in HOW SUPPLIED?

Has the firm failed to adequately-support compatibility or stability claims which appear in the insert labeling?. Note:
Chemist should confirm the data has been adequately supported.

Scormg: Describe scoring configuration of RLD and applicant (page #) in the FTR

Is the scoring configuration different than the RLD?

Has the firm failed to describe the scoring in the HOW SUPPLIED section?

Inactive Ingredients: (FTR: List page # in application where inactives are listed)

Does the product contain alcohol? If so, has the accuracy of the statement been confirmed?

Do any of the inactives differ in concentration for this route of administration?

Any adverse effects anticipated from inactives (i.e., benzyl alcohol in neonates)?

Is there a discrepancy in inactives between DESCRIPTION and the composition statement?

Has the term "other ingredients” been used to protect a trade secret? If so, is claim supported?

Failure to list the coloring agents if the composition statement lists e.g., Opacode, Opaspray?

Failure to list gelatin, coloring agents, antimicrobials for capsules in DESCRIPTION?

Failure to list dyes in imprinting inks? (Coloring agents e.g., iron oxides need not be listed)

USP Issues: (FTR: List USP/NDA/ANDA dispensing/storage recommendations)

Do container recommendations fail to meet or exceed USP/NDA recommendations? If so, are the recommendations
supported and is the difference acceptable?

Does USP have labeling recommendations? If any, does ANDA meet them?

Is the product light sensitive? If so, is NDA and/or ANDA in a light resistant container?

Failure of DESCRIPTION to meet USP Description and Solubility information? If so, USP information should be used.
However, only include solvents appearing in innovator labeling.

Bioequivalence Issues: (Compare bioequivalency values; insert to study. List Cmax, Tmax, T 1/2 and date
study acceptable)

insert labeling references a food effect or a no-effect? If so, was a food study done?

Has CLINICAL PHARMACOLOGY been modified? If so, briefly detail where/why.

Patent/Exclusivity Issues?: FTR: Check the Orange Book edition or cumulative supplement for verification

of the latest Patent or Exclusivity. List expiration date for all patents, exclusivities, etc. or if none, please state.




FOR THE RECORD

LN N

""The reference llsted drug is Glucophage XR(Metformln HCl XR tablets BMS NDA 20 212 SE/003

Approved 1. -08,.2002, Revised 6/01).
The product is manufactured by lvax Pharmaceutrcal Malamr FL 33137 See Vol. 1.2, page 225.0utside ﬁrms

_are used for testmg only See vol. 1.2, page 241.

Contalner/Closure HDPE bottles wiwhite plastuc continuos thread 'screw caps. Flllers wnll be used for all bottle ,

~confi guratlons No- desrccants are used: See vol: 1.3, page 157-239.-
- Product Line: 500 mg XR, RLD - bottles ‘of 1003 5003 ANDA: bottles of 100s, 5005 10003 and unlt-dose of
100s

Components/Composmon '
Innovator:.

" Active: Metformln Hydrochlonde 500 mg
“ Inactive: sodium caboxymethyl cellulose magnesnum stearate hydroxypropyl methylcellulose

mlcrocrystallme methylcellulose

<% L Applicant:; - ‘ ' ,
Actlve Metformln 500 _mg i 625 mg, 750 mg, 850 mg 1000 mg .

'20-25 (68- 77 F) See USP CRT Excursron permltted to 15.- 3OC (59 86F) Dlspense ina Ilght

h resnstant contamer

ANDA: We ask the f irm to rewsed thelr statement to be in accord with our current storage: temperature
statement ~ .

 Date of Review: 2/11/03 " Date of Submission: November 25, 2002
e ANDATEB45 ol (o3 -
DUP/DIVISION FILE 2lu(o3

HFD-613/APayne/JGrace - (no cc) v . ‘ '
Vi rmnzllvaxpharm/lets&rev/76545na1 lab : /(%/ //
Rewew Q 3_ s ')47&’]

APPEARS THIS WAY
ON ORIGINAL



V&

APPROVAL SUMMARY :
REVIEW OF PROFESSIONAL LABELING
DIVISION OF LABELING AND PROGRAM SUPPORT
LABELING REVIEW BRANCH

ANDA Number 76-545
Date of Submission June 10, 2003
Applicant Ivax Pharm
Drug Name Metformin hydrochloride extended-
release tablets
Strength(s) 500 mg

FPL Approval Summary

Container Labels Submitted FPL

500 mg 100s & 500s Jun 10, 2003 vol. 2.1A
Unit-Dose Blisters 10s “Jun 10, 2003 vol. 2.1A
Unit-Dose Cartons 10 x10 Jun 10, 2003 vol. 2.1A
Package Insert Labeling #0172. 05/03B1 Jun 10, 2003 vol. 2.1A
Patient Information sheet #0172. 05/0381 Jun 10, 2003 vol. 2.1A

BASIS OF APPROVAL:
No Patent Data for NDA 21-202.

Excluswlty Data For NDA 21-202 and 20-357

Code/sup| Expiration __Description Labeling impact

Oct. 13, 2003 New drug formula (extended- release

NDF formulation.)

Same As

Additional information regarding clinical

studies done with Glucophage/glyburide
_~ combination in the Clinical Pharm. and

Dosing and Administration sections.

Carved-out (insert not used)
inserted connect with NDA

M-6 April 19, 2004
. 20-357 combined insert.

Reference Listed Drug
RLD on the 356(h) form Glucophage® Tablets YR
NDA Number 21-202
RLD established name Metformin HC! tablets
Firm Bristol Myers SQUlbb
Currently approved Pl S-003
AP Date ~January 8, 2002
Note: Firms has a combined insert with thesr related metformin HCI tablets ANDA 75- 975 approved
1/24/02

~




REVIEW OF PROFESSIONAL LABELING CHECK LIST
Established Name wYes . f:No-

Different name than on acceptance to file letter?

Is this product a USP item? If so, USP supplement in which verification was assured. USP 23

Is this name different than that used in the Orange Book?

If not USP, has the product name been proposed in the PF?

Error Prevention Analysis

Has the firm proposed a proprietary name? If yes, complete this subsection.

Do you find the name objectionable? List reasons in FTR, if so. Consider: Misleading? Sounds or looks like another X
name? USAN stem present? Prefix or Suffix present?
Has the name been forwarded to the Labeling and Nomenciature Committee? If so, what were the . X
recommendations? If the name was unacceptable, has the firm been notified? '
Packaging

Is this a new packaging configuration, never been approved by an ANDA or NDA? If yes, describe in FTR. X
I(?Fl{rél;s package size mismatched with the recommended dosage? If yes, the Poison Prevention Act may require a X
Does the package proposed have any safety and/or regulatory concerns? X
If IV product péckaged in syringe, could there be adverse patient outcome if given by direct IV injection? X
Conflict between the DOSAGE AND ADMINISTRATION and INDICATIONS sections and the packaging . X
configuration?
Is the strength and/or concentration of the product unsupported by the insert labeling? ’ : X
Is the color of the container (i.e. the color of the cap of a mydriatic aphthalmic) or cap incorrect? X
Individual cartons required? Issues for FTR: - Innovator individually cartoned? Lnght sensitive product which might X

require cartoning? Must the package insert accompany the product?

Are there any other safety concems?

Labeling

Is the name of the drug unclear in print or lacking in prommence‘7 (Name should be the most prominent information ) X

on the label). _
- Has applicant failed to clearly differentiate muitiple product strengths? X

Is the corporate logo larger than 1/3 container labet? (No reguiation - see ASHP guidelines)

Does RLD make special differentiation for this label? (i.e., Pediatric strength vs Adult; Oral Solution vs Concentrate, X
Waming Statements that might be in red for the NDA)

is the Manufactured by/Distributor statement incorrect or faisely inconsistent between labels and labeling? Is "Jointly X
Manufactured by...", statement needed? .

Failure to describe solid oral dosage form identifying markings in HOW SUPPLIED? o : X
Has the firm failed to adequately-support compatibility or stability claims which appear in the insert labeling? Note: X

" Chemist should confirm the data has been adequately supported.

Scoring: Describe scoring configuration of RLD and applicant (page #) in the FTR

Is the scoring configuration different than the RLD?
Has the firm failed to describe the scoring in the HOW SUPPLIED section?

Inactive Ingredients: (FTR. List page # in application where inactives are listed)

Does the product contain alcohol? If so, has the accuracy of the statement been confimed? ) X

Do any of the inactives differ in concentration for this route of administration? ) A X

Any adverse effects anticipated from inactives (i.e., benzyl alcohol in neonates)?

Is there a discrepancy in inactives between DESCRIPTION and the composition statement?

Has the term “ather ingredients” been used to protect a trade secret? If so, is claim supported?

Failure to list the coloring agents if the composition statement lists e.g., Opacade, Opaspray?

Failure to list gelatin, coloring agents, antimicrobials for capsules in OESCRIPTION?

Failure to list dyes in imprinting inks? (Coloring agents e.g., iron oxides need not be listed)

e

- USP Issues: (FTR: List USPINDAJANDA dispensing/storage recommendations)

Do container recommendations fail to meet or exceed USP/NDA recommendations? If so, are the recommendations
supported and is the difference acceptable?

Does USP have labeling recommendations? If any, does ANDA meet them? . R X
Is the product light sensitive? If so, is NDA and/or ANDA in a light resistant container?. . ’ : XX

Failure of DESCRIPTION to meet USP Description and Solubiiity information? if so, USP information should be used.
However, only include solvents appearing in innovator iabeling.

Bioequivalence Issues: (Compare bioequivalency values: insert to study. List Cmax Tmax, T 1/2 and date
study acceptable).

Insert labeling references-a food effect or a no-effect? if so, was a food study done? .
Has CLINICAL PHARMACOLOGY been modified? If so, briefly detail w_here/why. X

p

Patent/Exclusivity Issues?: FTR: Check the Orange Book edition or cumutative supplement for verification
of the latest Patent or Exclusivity. List expiration date for all patents, exclusivities, etc. or if none, please state.




FOR THE RECORD:

The reference listed drug is Glucophage XR(Metformin HCI XR tablets, BMS, NDA 20-212; SE/003
Approved 1. 08, 2002, Revised 6/01).
The product is manufactured by ivax Pharmaceutical, Maiami, FL 33137. See Vol. 1 .2, page 225.0utside firms
are used for testing only. See vol. 1.2, page 241.
Container/Closure: HDPE bottles wiwhite plastic continuos thread, screw caps. Fillers will be used for all bottle
configurations. No desiccants are used. See vol. 1.3, page 157-239.
Product Line: 500 mg XR, RLD - bottles of 100s, 500s ANDA: bottles of 100s, 500s 1000s and unit-dose of
100s
Components/Composition

. Innovator:
Active: Metformin Hydrochloride 500 mg
[nactive: sodium caboxymethyl cellulose, magnesium stearate hydroxypropyl methylcellulose
microcrystalline methylcellulose :
Applicant:
Active: Metformin 500 mg, 625 mg, 750 mg, 850 mg, 1000 mg

Inactive: Microcrystalline cellulose, hydroxypropyl methylcelluiose, ethylcellulose, microcrystalline Cellulose,

stearic Acid; Magnesium Stearate. See Vol. 1.1, page 452.

" Storage/Dispensing

NDA: Store at 20-25 (68-77 F). See USP CRT. Excursion permitted to 15 - 30C (59 - 86F) Dispense in a light
resistant container.

ANDA: We ask the firm to revised their statement to be in accord with our current storage temperature
statement

Date of Review: 7/2/03 Date of Submission: June 10, 2003

" cc:

ANDA:76-545 - (,\
DUP/DIVISION FILE /M 3 'l')/
HFD-613/APayne/JGrace (no cc)

V:firmnz/lvaxpharm/lets&rev/76545ap.lab X% 7/ Wn

Review

APPEARS THIS WAY
© ONORIGINAL



CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 76-545

CHEMISTRY REVIEW(S)




Metformin Hydrochloride Extended-Release
Tablets, 500 mg

Ivax Pharmaceuticals, Inc .
Mujahid L. Shaikh

Division Of Chemistry 1
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‘Chemistry Review Data Sheet

1. ANDA: 76-545

2. REVIEW #: 1

3. REVIEW DATE: March 6-24, 2003 (Revised on March 31, 2003)
4. REVIEWER: = Mujahid L. Shaikh

5. PREVIOUS DOCUMENTS: N/A

Previous Documents Document Date

None

6. SUBMISSION(S) BEING REVIEWED:

Submission(s) Reviewed* Document Date
*QOriginal submission

11-25-02
NC (Tox Information) | 1-3-03
NC (Tox Information) 1-13-03

Note: This ANDA is accepted for filing on November 26, 2002 and Acknowledgement
letter is issued to the firm on 1-14-03..

7. NAME & ADDRESS OF APPLICANT:

Ivax Pharmaceuticals, Inc .

Name:
Address: ‘140 Legrand Avenue, Northvale, NJ 07647
Representative: Patricia Jaworski

Telephone: 201-767-1700, Ext. 323 or 146



8. DRUG PRODUCT NAME/CODE/TYPE:

a) Proprietary Name: None Used
b) Non-Proprietary Name (USAN): Metformin Hydrochloride Extended-Release Tablets

9. LEGAL BASIS FOR SUBMISSION:

10.

11.
12.

13.

14.

15.

Reference Listed Drug (RLD): Glucophage® XR Tablets and it is approved for Bristol-
Myers Squibb Co (NDA 021202).

Patent Certification: There are no patents that claim the listed drug, Glucophage® XR
Tablets. The certification is based on Approved Drug Products with Therapeutic
Equivalence Evaluation, 22nd Edition, Cumulative Supplement 4 .

Based on the information published in Approved Drug Products with Therapeutic

Equivalence Evaluation, 22nd Edition, the reference drug is entitled to marketing
exclusivity till October 13 2003.

Ilvax intends to market Metformin HCI Extended-Release Tablets, 500 mg upon
expiration of October 13, 2003 marketing exclusivity. _

Ivax provided Patent Certification that the US Patent # 6,475,521 has been issued which
claims Glucophage® XR will expire on March 19, 2018.

Based on 505(5)(2)(A)(vii) Paragraph IV Certification, Ivax certified that US Patent #
6,475,521 is invalid and /or will not be infringed by the manufacture, use or sale of Ivax’s
Metformin Extended-Release Tablets, 500 mg for which this application is submitted.
Ivax will notify the patent holder and the holder of the approved application, BMS.

PHARMACOLY CATEGORY:

To control sugar level in patients with Type II Diabetes.

DOSAGE FORM: Tablets
STRENGTH/POTENCY: 500 mg

ROUTE OF ADMINISTRATION: Oral

Rx/OTC DISPENSED: X Rx OTC

SPOTS (SPECTIAL PRODUCTS ON-LINE TRACKING SYSTEM):

SPOTS product — Form Completed

X Nota SPOTS product



' 16. CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR
FORMULA, MOLECULAR WEIGHT:

NAME: Metformin Hydrochloride Extended-Release Tablets
Chemical name: 1,1-Dimethylbi guanide.hydrochloride
Formula: C4H11N5 '

Molecular weight: 129.1644
CAS registry number(s): 657-24-9

HCl

NH NH
\T)J\H/U\NHZ

APPEARS THIS way
ON ORIGINAL



17. RELATED/SUPPORTING DOCUMENTS:

A. DMFs:
: DATE .
Dl;fF TYPE | HOLDER REFER%% cEp | CODE' | STATUS® | REVIEW | COMMENTS
, COMPLETED
i IRE Adequate | 9-27-02 CR#5
completed by
i K. Furnkranz
il 4 N/A
i I 4 N/A
B TII 4 N/A
B 11 4 N/A
B 1] 4 N/A
i I 4 N/A
I 4 N/A
B it , 4 N/A
B I 4 N/A
B ng 4 N/A
B 1 4 N/A
B I 4 N/A

! Action codes for DMF Table:

1 — DMF Reviewed.

Other codes indicate why the DMF was not reviewed, as follows:
2 -Type 1 DMF '

3 —Reviewed previously and no revision since last review

4 — Sufficient information in application

5 — Authority to reference not granted

6 — DMF not available




7 — Other (explain under "Comments")

2 Adequate, Inadequate, or N/A (There is enough data in the application, therefore the DMF did
not need to be reviewed)

B. Other Documents; N/A

18. STATUS:

CONSULTS/ CMC ' ‘
RELATED RECOMMENDATION DATE REVIEWER
REVIEWS

Microbiology N/A

EES Withhold 4/7/03 J. D. Ambrogio
Methods Validation Will be requested later

Labeling Deficient -2-11-03 A. Payne
Bioequivalence Pending

EA Adequate 2-24-03 M. Shaikh
Radiopharmaceutical | N/A

19. ORDER OF REVIEW

The application submission(s) covered by this review was taken in the date order of

receipt. x  Yes No

If no, explain reason(s) below:

APPEARS THIS WAY

ON ORIGINAL




The Chemistry Review for ANDA 76-545

The Executive Summary
I. Recommendations
A. Recommendation and Conclusion on Approvability
NA (Minor)
B. Recommendation on Phase 4 (Post-Marketing) Commitments, Agreements,

IL.

and/or Risk Management Steps, if Approvable
None identified at this time.

Summary of Chemistry Assessments

A. Description of the Drug Product(s) and Drug Substance(s)

Drug Product: The proposed drug product is Metformin Hydrochloride Extended—
Release Tablets, 500 mg: The Reference Listed Drug is Glucophage® XR
(NDA Approved for Bristol-Myers Squibb).

Drug Substance: The active ingredient in this drug product is Metformin 7
Hydrochloride. Metformin Hydrochloride is non-USP material and its acceptance
specifications are based on its manufacturer.

B. Description of How the Drug Product is Intended to be Used:
Metformin HCl have been used for many years for treatment of patients with

diabetes Type II and historically has been found to be safe and efficacious. It is
used orally.

C. Basis for Approvability or Not-Approval Recommendation
Minor issues to be resolved while other discipline reviews are pending.

III. Administrative

A. Reviewer’s Signature: Mujahid L. Shaikh



~

B. Endorsements W 0
HFD-625/MShaikh/3/31/03 ™ | '{'l&/( 5

HFD-625/MSmela/4/1/03
HFD-617/PChen/ G227 /. f/g/aj
V:/Firmsam/ivaxpharm/Itrs&rev/76545.R01.doc

C. CC: ANDA 76-545
Division File
DUP Jacket .
Field Copy

APPEARS THIS way
OH ORIGINAL



- Redacted 2z page(s)
of trade secret and/or

~ confidential commercial
~information from

CHEM(STRY Review HE(
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36. CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA: 76-545 APPLICANT: Ivax Pharmaceuticals, Inc

DRUG PRODUCT: Metformin Hydrochloride Extended-Release Tablets, 500 mg.

The deficiencies presented below represent MINOR deficiencies.

A Deficiencies:
1. I —_—
2.
3.
4.
B. In addition to responding to the deficiencies presented above, please note and

acknowledge the following comments in your response:

1.

Your response should also address the labeling deficiencies faxed to you
on February 26, 2003. '

An acceptable compliance evaluation is needed for the approval of your
application. We have requested an evaluation from the Office of
Compliance.

A satisfactory Methods Validation study is needed to support the ANDA.
We will schedule the validation with our laboratory when the testing
issues are resolved.




4.

5.

Please provide any additional stability data that is available.

Your bioequivalence information is pending review. Deficiencies, if any,
will be communicated separately.

Sincerely yours,

p a‘j 5 Z%L ‘///‘F/O ¥
Rashmikant M. Patel, Ph.D :
Director

Division of Chemistry I

Office of Generic Drugs

Center for Drug Evaluation and Research

APPEARS THIS WAY
O ORIGINAL
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ANDA 76-545

Metformin Hydrochloride Extended-Release
Tablets, 500 mg
Ivax Pharmaceuticals, Inc .

Mujahid L. Shaikh

Division Of Chemistry 1
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Chemistry Review Data Sheet

1. ANDA: 76-545

2. REVIEW #: 2

3. REVIEW DATE: June 30, 2003
4. REVIEWER: Mujahid L. Shaikh

5. PREVIOUS DOCUMENTS: N/A

Previous Documents Document Date
Original submission 11-25-02

NC (Tox Information) _ 1-3-03

NC (Tox Information) 1-13-03

6. SUBMISSION(S) BEING REVIEWED:

Submission(s) Reviewed* Document Date
Minor Amendment ' 5-22-03
Amendment (Labeling) 6-10-03
Telephone Amendment 6-27-03

Note: This ANDA is accepted for filing on November 26, 2002 and Acknowledgement
letter is issued to the firm on 1-14-03..

7. NAME & ADDRESS OF APPLICANT:

Ivax Pharmaceuticals, Inc .

Name:
Address: 140 Legrand Avenue, Northvale, NJ 07647
Representative: Patricia Jaworski

Telephone: ' 201-767-1700, Ext. 323 or 146



10.

11.
12.
13.

14.
15.

16.

HaN

. DRUG PRODUCT NAME/CODE/TYPE:

a)‘ Proprietary Name: None Used
b) Non-Proprietary Name (USAN): Metformin Hydrochloride Extended-Release Tablets

LEGAL BASIS FOR SUBMISSION:
Reference Listed Drug (RLD): Glucophage® XR Tablets and it is approved for Bristol-
Myers Squibb Co (NDA 021202). '

PHARMACOLY CATEGORY:

To control sugar level in patients with Type II Diabetes.

DOSAGE FORM: Tablets
STRENGTH/POTENCY: 500 mg
ROUTE OF ADMINISTRATION: Oral

Rx/OTC DISPENSED: _X_Rx __OTC

SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM):
SPOTS product — Form Completed

X _Not a SPOTS product

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR
FORMULA, MOLECULAR WEIGHT: |

NAME: Metformin Hydrochloride Extended-Release Tablets

Chemical name: 1,1-Dimethylbiguanide hydrochloride
Formula: C4H;;N;s
Molecular weight: 129.1644

NH  NH

: V\NJ-L-‘N’CHS , HCI |
H i

CHj

CAS registry number(s): 657-24-9



17. RELATED/SUPPORTING DOCUMENTS:

A. DMFs:
- DATE
Dl;’IF TYPE | HOLDER REFETREEI‘I\?CED CODE' | STATUS? REVIEW COMMENTS
COMPLETED
II 3 Adequate 9-27-02 CR#5
completed by
B E 1 K. Fumkranz
I ‘ 4 N/A
T Tm T 4 N/A
1 T 4 N/A
T m 1 4 N/A
b T m i 4 N/A
1 |m T 4 N/A
I 4 N/A
b 1 4 N/A
ol T T 4 N/A
ol m T 4 N/A
ol m 1 4 N/A
ol 1 4 N/A

! Action codes for DMF Table:
1 — DMF Reviewed.

Other codes indicate why the DMF was not reviewed, as follows:

2 ~Type 1 DMF

3 — Reviewed previously and no revision since last review




4 — Sufficient information in application
5 — Authority to reference not granted

6 — DMF not available

7 — Other (explain under "Comments")

? Adequate, Inadequate, or N/A (There is enough data in the application, therefore the DMF did
not need to be reviewed)

B. Other Documents: N/A

18. STATUS:
CONSULTS/ CMC
RELATED RECOMMENDATION | DATE REVIEWER
REVIEWS
Microbiology N/A -
EES - Withhold 4-7-03/ J. D. Ambrogio
4-21-03
Methods Validation Requested 6-10-03 M. Shaikh
Labeling Response is pending
review.
Bioequivalence Pending
EA , Adequate 2-24-03 M. Shaikh
Radiopharmaceutical | N/A

19. ORDER OF REVIEW

The application submission(s) covered by this review was taken in the date order of
x_No  Ifno, explain reason(s) below: Minor Amendment

receipt.. _ Yes

APPERRS THIS WAY
ON ORIGINAL




The Chemistry Review for ANDA 76-545

The Executive Summary
I. Recommendations
A, Recemmendation and Conclusion on Approvability

IL.

Approvable

Recommendation on Phase 4 (Post-Marketing) Commitments, Agreements,
and/or Risk Management Steps, if Approvable

Commitment regarding resolution of any Methods Validation (MV ) defictencies
identified in MV process is submitted. See section # 31 of this review.

Summary of Chemistry Assessments

A. Description of the Drug Product(s) and Drug Substance(s)

Drug Product: The proposed drug product is Metformin Hydrochlorlde Extended-
Release Tablets, 500 mg: The Reference Listed Drug is Glucophage® XR
(NDA Approved for Bristol-Myers Squibb).

Drug Substance: The active ingredient in this drug product is Metformin
Hydrochloride. Metformin Hydrochloride is non-USP material and its acceptance

specifications are based on its manufacturer.

B. Description of How the Drug Product is Intended to be Used:

Metformin HCI have been used for many years for treatment of patients with
diabetes Type II and historically has been found to be safe and efficacious. It is
used orally.

C. Basis for Approvability or Not-Approval Recommendation

Approvable pending acceptable EER, FPL and Bio status.

III. Administrative

A. Reviewer’s Signature: Mujahid L. Shaikh
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[May perform all necessary testing for inactive or active ingredients and /or
finished product] :

12.

34. BIOEQUIVALENCE : Pending Review.
Ivax submitted in-vivo bio study of Metformin Hydrochloride Extended Release tablets,

500 mg .

35. ENVIRONMENTAL IMPACT CONSIDERAT IONS/CATEGORICAL

EXCLUSION:
Categorical Exclusion per 21 CFR 25.24(a) is requested (page 4 552).

APPEARS THIS WAY
- OH ORIGINAL



sy Addendum to Chemist Review # 2 for ANDA 76-545

Metformin Hydrochloride Extended-Release Tablets, 500 mg
Ivax Pharmaceuticals, Inc.

Amendment (BIO): September 26, 2003
Gratuitous Amendment — Chemistry: October 2, 2003.

This addendum is being written to issue a MINOR amendment action based on the recommendation
made in the bio review completed on October 10, 2003 regarding the dissolution method, and the
specifications.

Bio Status is found acceptable per review conducted by S. Shrivastava and signed off by B. Davit on
October 10, 2003. In this review, following recommendations are made regarding the dissolution testing:

The dissolution testing should be conducted in 1000 mL of 0.05 M Phosphate buffer at pH 6.8 using
USP Apparatus 2 (Paddle) at 100 rpm. Tentatively, the test product should meet the following
specifications:

1 Hr. %
2 Hrs. %
6 Hrs. — %

10 Hrs. Not less than — %

of the labeled amount of the drug in the dosage form is dissolved in the given time.
Based on above revisions, Ivax is being asked to test retained samples from accelerated stability for
dissolution to demonstrate that the product meet the dissolution specifications recommended by the
DBE. Ivax is also being asked to submit revised release and stability specifications. This reviewer likes
to clarify that the release and stability specifications submitted in October 2, 2003 amendment do not
meet the DBE recommended dissolution specifications.
Current status of other pending items identified in CR # 2 is as follows:

EER: Acceptable on August 26, 2003 by J.D. Ambrogio.

FPL.: Acceptable per A. Payne’s review completed on 8-12-03 and signed off on 8-14-03 by John
Grace.

MYV: Method Validation request has been withdrawn under the new guideline of OGD on October 6,
2003 per E-mail sent by Mike Smela to Diane Bargo (DFS).

No new information is submitted for referenced DMF since the last review cited in section # 22 of

the CR # 2.

Item # 36 is written to request a Minor amendment from the firm.



36.

Chemistry Comments to be Provided to the Applicant

ANDA: 76-545 APPLICANT: IVAX Pharmaceuticals, Inc.
DRUG PRODUCT: Metformin Hydrochloride Extended-Release Tablets, 500 mg
The deficiencies presented below represent MINOR deﬁciencies.

A. Deficiencies: |

1. Please revise your dissolution method and specification based on the attached
recommendation made by the Division of Bioequivalence (DBE) for release and
stability of the drug product. Please provide a copy of the revised method.-

2. - Please test your retained samples from accelerated stability for dissolution to
demonstrate that the product meets the dissolution specifications recommended by
the DBE. Alternatively, you may test the long term samples and propose the
expiration dating period to match the available data.

3. Please provide revised release and stability specifications for the tablets
incorporating the revision regarding dissolution.

B. In addition to responding to the deficiencies presented above, please note and
acknowledge the following comment in your response:

Please submit any additional stability data for the exhibit batch that may be
available.

Sincerely yours,

M Sl g o5l

Rashmikant M. Patel, Ph.D

Director

Division of Chemistry I

Office of Generic Drugs

Center for Drug Evaluation and Research
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ANDA 76-545
Metformin Hydrochloride Extended-Release
Tablets, 500 mg
Ivax Pharmaceuticals, Inc .
Mujahid L. Shaikh

Division Of Chemistry 1
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Chemistry Review Data Sheet

1. ANDA: 76-545
2. REVIEW #: 3
3. REVIEW DATE: October 22, 2003
4. REVIEWER: Mujahid L. Shaikh

5. PREVIOUS DOCUMENTS: N/A

Previous Documents Document Date
Original submission 11-25-02
"~ NC (Tox Information) 1-3-03

NC (Tox Information) 1-13-03

Minor Amendment 5-22-03

Amendment (Labeling) 6-10-03

Telephone Amendment 6-27-03

Amendment (Bio) 9-26-03

Amendment (Gratuitous - Chemistry) 10-2-03

6. SUBMISSION(S) BEING REVIEWED:

Submission(s) Reviewed* Document Date
Minor Amendment (Response tq 10-17-03 NA 10-21-03

letter)

Telephone Amendment — Patent Information 10-17-03

Note: This ANDA is accepted for filing on November 26, 2002 and Acknowledgement
letter is issued to the firm on 1-14-03..

7. NAME & ADDRESS OF APPLICANT:

Ivax Pharmaceuticals, Inc .
Name:

Address: 140 Legrand Avenue, Northvale, NJ 07647



Representative: Patricia Jaworski

Telephone: 201-767-1700, Ext. 323 or 146

8. DRUG PRODUCT NAME/CODE/TYPE:

a) Proprietary Name: None Used
b) Non-Proprietary Name (USAN): Metformin Hydrochloride Extended-Release Tablets

9. LEGAL BASIS FOR SUBMISSION:
Reference Listed Drug (RLD): Glucophage® XR Tablets and 1t 1s approved for Bristol-
Myers Squibb Co (NDA 021202).

10. PHARMACOLY CATEGORY:

To control sugar level in patients with Type II Diabetes.

11. DOSAGE FORM: Tablets
12. STRENGTH/POTENCY: 500 mg
13. ROUTE OF ADMINISTRATION: Oral

14. Rx/OTC DISPENSED: _X_ Rx __ OTC

15. SPOTS (SPECIAL PRODUCTS ON-LINE TRACKING SYSTEM):

SPOTS product — Form Completed

X Not a SPOTS product

16. CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR
FORMULA, MOLECULAR WEIGHT:

NAME: Metformin Hydrochloride Extended-Release Tablets

Chemical name: 1,1-Dimethylbiguanide.hydrochloride
Formula: C4H; N5

Molecular weight: 129.1644

CAS registry number(s): 657-24-9



NH

H3N

zz,

NH

CHy

/“\ ﬁzﬁﬂé , Hel

17. RELATED/SUPPORTING DOCUMENTS:

A. DMFs:
DATE
Dl;’ﬂ: TYPE | HOLDER REFI?I;%%CED CODE! | STATUS? REVIEW COMMENTS
§ COMPLETED
I 3 Adequate | 9-27-02 CR#5
completed by
K. Furnkranz
I 4 N/A
I 4 N/A
111 4 N/A
111 4 N/A
11 4 N/A
I 4 N/A
11 4 N/A
11 4 N/A
I 4 N/A
B I 4 N/A
B 11 4 N/A
K 101 4 N/A




! Action codes for DMF Table:
1 — DMF Reviewed.

Other codes indicate why the DMF was not reviewed, as follows:
2 -Type 1 DMF

3 — Reviewed previously and no revision since last review

4 — Sufficient information in application

5 — Authority to reference not granted

6 — DMF not available

7 — Other (explain under "Comments™)

? Adequate, Inadequate, or N/A (There is enough data in the application, therefore the DMF did
not need to be reviewed)

B. Other Documents: N/A

18. STATUS:
CONSULTS/ CMC
RELATED RECOMMENDATION DATE REVIEWER
REVIEWS
Microbiology N/A ,
EES Acceptable 8-26-03 J. D. Ambrogio
Methods Validation Request Withdrawn 10-6-03 Mike Smela’s E-mail
Labeling Acceptable 8-14-03 A.Payne/J.Grace
Bioequivalence Acceptable 10-10-03 S. Shrivastava/B. Davit
EA Adequate 2-24-03 M. Shaikh
Radiopharmaceutical | N/A

19. ORDER OF REVIEW

The application submission(s) covered by this review was taken in the date order of
receipt. ___ Yes __x_No  If no, explain reason(s) below: Minor Amendment

APPEARS THIS WAY
GN ORIGINAL




The Chemistry Review for ANDA 76-545

The Executive Summary

1.

IL.

Recommendations

A. Recommendation and Conclusion on Approvability
Approvable

B. Recommendation on Phase 4 (Post-Marketing) Commitments, Agreements,
and/or Risk Management Steps, if Approvable : None

Summary of Chemistry Assessments

A. Description of the Drug Product(s) and Drug Substance(s)
Drug Product: The proposed drug product is Metformin Hydrochloride Extended-
Release Tablets, 500 mg: The Reference Listed Drug is Glucophage® XR
(NDA Approved for Bristol-Myers Squibb).

Drug Substance: The active ingredient in this drug product is Metformin
Hydrochloride. Metformin Hydrochloride is non-USP material and its acceptance
specifications are based on its manufacturer.

B. Description of How the Drug Product is Intended to be Used:
Metformin HCI have been used for many years for treatment of patients with
diabetes Type II and historically has been found to be safe and efficacious. It is
used orally.

C. Basis for Approvability or Not-Approval Recommendation

Approved based on acceptable EER, FPL, DMF, release and stability
specifications and Bio status.

III. Administrative

A. Reviewer’s Signature: Mujahid L. Shaikh
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CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 76-545

BIOEQUIVALENCE REVIEW(S)




DIVISION OF BIOEQUIVALENCE REVIEW

ANDA No. 76-545

Drug Product Name  Metformin Hydrochloride ER Tablets
Strength 500 mg ' .
Applicant Name- Ivax

Address Northvale, NJ

Submission Date(s) November 25, 2002
Amendment Date(s)  None

Reviewer S. P. Shrivastava
First Generic No

File Location V:\firmsam) ivax\ltrs &rev\76545n1102

I. Executive Summary

This application references Glucophage® XR tablets, 500 mg (metformin hydrochloride) and
includes one fasting study in India, and two fed BE studies, one in India (Fed-1) and another in
Canada (Fed-2). The purpose of conducting two fed studies is to demonstrate that BE studies
conducted in India and Canada are comparable, and in future such studies could be conducted in
India. The fasting study is a single-dose two-way crossover study using 64 male normal healthy
volunteers, each dosed with 500 mg ER tablets. The results (point: estimate and 90% CI). for the
fasting BE study are: LAUCt of 107, 100.91-113.36%; LAUCi of 107, 101.10-113.01%; and
LCmax of 105, 99.17-111.46%. The Fed-1 BE study is a single-dose two-way crossover study
using 18 male normal healthy volunteers each dosed with 500 mg ER tablets. The results of the
Fed-1 BE study are LAUCt of 100, 92.25-108.49%; LAUCi of 100, 93.68-106.85%; and I.Cmax
of 100, 92.63-107.19%. These two studies are incomplete due to analytical method deficiencies.
The Fed-2 BE study is a single-dose two-way crossover study using 18 male and female normal
healthy volunteers each dosed with 500 mg ER tablets. The results of the Fed-2 BE study are
LAUCt of 90, 83.25-96.52%; LAUCI of 90, 83.67-96.27%; and LCmax of 103, 98.16-107.52.
Fed-2 study is acceptable. The dissolution in 900 mL phosphate buffer at pH 6.8, using
Apparatus 2 (Paddle) at 75 rpm, is incomplete because i) the firm did not use the FDA
dissolution testing method and ii) the firm did not provide the multimedia dissolution testing for
characterizing its formulation. The firm is requested to respond to the deficiencies.

II. Table of Contents

L EXECUNVE SUIMINAIY .....coviiiiiiii ittt ettt et et et en e ee e reneeseas 1
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A, Drug Product INfOrmation .......ccccooiiiiiiies ettt ee e et et e e 2

B. "PK/PD InfOrmMation .......cccoeeeivivoicecececeeee et et 3

C. Contents of SUDIMHSSION .......cviiiiiit it ees ettt er et s e e rev et 3
D. Pre-Study Bioanalytical Method Validation ...............ccovouoeiiuereeiuiieeeeeeeeeee oot 4
E. 10 VIVO STUAIES ..ottt e 6

1. Single-dose Fasting Bioequivalence Study ........o.....ooovovoeis oo, 6

2. Single-dose Fed Bioequivalence StUAY.....cccooiarerivereececcceccee ettt 7

Fo FOPMUIAtION .....cociiiiiii ettt ettt st ee ettt eeeae e et e e ess s 9
G, In VIO DISSOIION ..ottt ettt ettt s eee e s es e nen 10



H.  Waiver REGUESL(S).....c.ccvueeeeetrrirerarireeieresesssessssssse e s esssessesssesesesessssssssssasesesssssssssesessessenens eeeen 10

L Deficiency COMMENES.......ccoueueiirereccninintririresenssissetesesesesesste s e sssssssesssssssssosesesensssasssasssnssesesesesenes 11
J. RecommENdations.............c.ceuveveeeereaemercseneeeeeesseeeeseseeeseans crvr ettt s s s 11
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2. Single-dose Fed Bioequivalence StUAY.......cocvovirrerereeereiinseniee e sees 20
B. Formulation Data...........cccccccoivuneeee.. ettt en ettt b b st ban s te s s e e et et en st e e 36
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F.  Additional AACKINIENES .....c..ccevuiriirerieeirtrrertsiseesreseetrsre st ssrses e s st besessetesase st et esssessesstsseanrssnsssanas 38

- ITII.Submission Summary
A. Drug Product Information

Test Product : Metformin Hydrochloride ER Tablets

Reference Product Glucophage® -XR Tablets 500 mg
RLD Manufacturer Bristol-Myers Squibb
NDA No. 21-202
RLD Approval Date 10/13/2000 :
Indication To improve glycemic control in patients with Type 2
diabetes :
APPEARS THIS WAY .

CN ORIGINAL



B. PK/PD Information

Bioavailability
Food Effect

Tmax

Metabolism

Excretion

Half-life

Relevant OGD or DBE
History

Agency Guidance

Drug Specific Issues (if any)

50-60%

-40% lower Cmax, 25% lower AUC and 35 min.

longer Tmax compared to fasting study.

7 hrs. (4-8 hrs.) ‘

No hepatic metabolism have been identified

90% eliminated, unchanged, via kidney in 24 hrs.
Plasma - 6.2 hrs.; blood — 17.6 hrs. |

CD #00-460, 01-188, 01-511: Single-dose fasting and
non-fasting BE studies were recommended using a
replicate design.

CD 02-057: Dissolution in water, SGF without
enzyme at pH 1.2, buffer at pH 4.5, SIF without
enzyme at pH 6.8, and in phosphate buffer at pH 6.8
(innovator’s method) were recommended. Basket and
Paddle at various speeds and 1000 mL media volume
were recommended.

ANDAs: 76-172, 76-223, 76-249, 76-269.

In all cases single-dose fasting and non-fasting studies
with replicate design were submitted. The
recommended dissolution media was phosphate buffer
at pH 6.8; volume varied between 900 and 1000 mL;
Apparatus II (Paddle) at 75 or 100 rpm; Sampling time
varied between 1 - 10 and 1-12 hrs. and specifications
also varied among the ANDAs.

ANDA 76-450: In this case single-dose fasting and
non-fasting studies in a 2-way crossover design, were
conducted and accepted by the DBE.

None

None

C. Contents of Submission

Study Types

Yes/No? How many?

Single-dose fasting

1

Single-dose fed

2

Steady-state

In vitro dissolution

l .

Waiver requests

BCS Waivers

Vasoconstrictor Studies

Clinical Endpoints

Failed Studies

Amendments

Z|Z|Z|Z|Z| Z <] Z|<|=<




Pre-Study Bioanalytical Method Validation

i. Fasting Study at =™ (#MET/23/47/02-03)
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ON ORIGIHAL




il.

Food Study at

(#MET/23/45/02-03)
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i Food Study at

(P1BD02008)

D. In Vivo Studies

1. Single-dose Fasting Bioequivalence Study

Study Summary
Study No. MET/23/47/02-03
Study Design Randomized, 2-Way cross-over
No. of subjects enrolled 70
No. of subjects completing 68
No. of subjects analyzed 64 as per protocol
Subjects (Normal/Patients?) Normal
Sex(es) included (how many?) | Male: 70 Female: 0
Test product Metformin HC] ER tablets

Reference product

Glucophage®-XR tablets Bristol Myers-Squibb

Strength tested

500 mg

Dose

1 x 500 mg




Summary of Statistical Analysis :

Parameter . Point Estimate 90% Confidence Interval
AUCo-t 1.07 100.91-113.36
AUCw 1.07 101.10-113.01
| Cmax 1.05 99.17-111.46 -

Reanalysis of Study Samples
Additional information in Appendix, Table 6

Number of

Number of samples recalculated values

: reanalyzed .
Reason why assay was repeated’ used after reanalysis
- Actual | % of total | Actual | % of total
number assays number assays

T R T R T R T R

Inconsistent with 3 0 01 (00 .0 0 0.0 | 0.0
pharmacokinetic data : '

Total 3 0 0.1 {00 |0 0 0.0 | 0.0

Did use of recalculated plasmé concentration data change study outcome? --- No

Conclusion: The fasting BE study is incomplete because of the analytical method validation is
incomplete.

2. Single-dose Fed Bioequivalence Study:

a) Study Conducted at

Study No. MET/23/45/02-03

Study Design Randomized 2-way cross-over
No. of subjects enrolled 24

No. of subjects completing 24

No. of subjects analyzed 18 as per protocol

Subjects (Normal/Patients?) Normal

Sex(es) included (how many?) Male -18 Female - 0
Test product Metformin HCI ER tablets

Reference product

Glucophage®-XR tablets Bristol Myers-
Squibb

Strength tested

500 mg

Dose

1 x500 mg




Summary of Statistical Anal

sis

The firm performed repeat analyses on a number of samples on 9/15/02, 9/18/02 and 9/28/02, but
has not provided 1) the identification of the subject samples that were assayed again, ii) reasons
for the repeat assay, iii) identification of the value (original or repeated) that was used in PK

Parameter Point Estimate: 90% Confidence Interval
"AUCo-t 1.00 92.25-108.49

AUCwo 1.00 93.68-106.85

Cmax 1.00 92.63-107.19

Repeat Analysis:

analysis along with the objective criteria of acceptance, and iv) a table containing the
information mentioned in the item i to iii .

Conclusion: The Indian, single-dose fed bioequivalence study is deficient due to the
following reason: Inadequate methods validation information available for evaluation (see

above, Comments on Within-Study Validation).

~APPEARS THIS WAy
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b) Study Conducted at

Study No. P1BD02008

Study Design Randomized 2-way cross-over
No. of subjects enrolled 24

No. of subjects completing 22

No. of subjects analyzed 19 as per protocol

Subjects (Normal/Patients?) Normal

Sex(es) included (how many?) Male 16 Female 8

Test product Metformin HCI ER tablets

Reference product

Glucophage®-XR tablets Bristol Myers-
Squibb ' '

Strength tested 500 mg
| Dose 1 x 500 mg
Summary of Statistical Analysis .
Parameter Point Estimate 90% Confidence Interval
AUCo-t 0.90 83.25-96.52 -
AUCow 0.90 83.67-96.27
Cmax 1.03 | 98.16-107.52

Repeat Analysis: Run #4 (Subject #

8 and 10) failed because the two QC samples were out of

range. The run was repeated as Run #11.

Conclusion: The single-dose fed bioequivalence study is acceptable.

. 'B. Formulation

Location in appendix

Inactive ingredients within IIG Limits (yes or no)
If no, list ingredients outside of limits

If a tablet, is the product scored? (yes or no)

If yes, which strengths are scored?

Is scoring of RLD the same as test? (yes or no)

Formulation is acceptable (yes or no)
If not acceptable, why?

Section IV.B, Page 36
no

Hydroxypropy! cellulose. Re:
consult by J. E. Hage, 3/7/03

Tablet, not scored

N/A

Yes, because of the consult




C. In Vitro Dissolution

Source of Method (Firm)
Medium

Volume (mL)

USP Apparatus type

Rotation (rpm)

Firm’s proposed specifications

FDA-recommended specifications

F2 metric calculated (yes or no)

If no, reason why F2 not calculated
Method is acceptable (yes or no)

0.05M Potassmm phosphate buffer at pH 6.8
900 mL at 37 °C

2 (Paddle)

75
1 Hr. —: %;
4 Hrs. - -%;

10 Hrs. - NLT —%

Note: Method differs from the FDA method in
medium volume and Paddle speed.

NDA Method: Medium: 1000 mL.0.05 M
phosphate buffer, pH 6.8 at 37 °C

Apparatus 2 (Paddle) at 100 rpm

This method and following specifications were
suggested for ANDA 76-269:

1 Hr. %
2Hrs. — %

6 Hrs. %
10 Hrs. NLT—%
Yes

No

F2 metric, lower strengths compared to highest strength

Low strength - | Highest strength

F2 metric for test’ F2 metric for RLD

NONE

add rows as needed

F2 metric, test compared to reference

Strength F2 metric
n=6 (1-10 hrs) 47.01
n=7 (1-12 hrs) 47.83

add rows as needed

D. Waiver Request(s) --- N/A

- Strengths for which waivers requested
Regulation cited

Proportional to strength tested in vivo (yes or no)

Dissolution is acceptable (yes or no)
Waiver granted (yes or no)




E. ‘Deficiency/ Comments
1. Inthe single-dose fasting study, #MET/23/47/02-03:

a. The firm has not provided signed and dated letter from _Ihdependent Ethics
Committee (IRB) pertaining to the approval of the protocol and applicable
deviations. ' . .

b. The firm has not provided SOPs for repeat assays, and acceptance criteria
for accepting/rejecting repeated values.

2. In the single-dose fed (Indian) study:

a. The firm performed repeat analyses on a number of samples on 9/15/02,
9/18/02 and 9/28/02, but has not provided i) the identification of the subject
samples that were assayed again, ii) reasons for the repeat assay, iii)
identification of the value (original or repeated) was used in PK analysis
along with the objective criteria of acceptance, and iv) a table containing the
information mentioned in the item i to iii .

b. The firm has not provided SOPs for repeat assays, and acceptance criteria
for repeat values.

3. Since there is no USP method, the FDA recommends the following dissolution
method developed for the RLD - Medium — 0.05 M phosphate buffer at pH 6.8,
Volume 1000 mL at 37 °C, and Apparatus 2 (Paddle)-at 100 rpm. The firm has
conducted dissolution testing using a slightly different method - 900 mL of the
medium and Paddle speed of 75 rpm. The study should be repeated using the
FDA method.

4. Additionally, for controlled release drug products, the DBE requests dissolution
testing in multiple media. The firm is requested to provide comparative
dissolution data in the 1000 ml of multiple media (e.g. in water and in buffered
media at pH 1.2, 4.5 and 6.8) using apparatus 2 (paddle) at 100 rpm and at 1,
2, 6 and 10 hours sampling time points or until at least 85% of the labeled
amount is dissolved.

F. Recommendations

The bioequivalence study conducted under fasting conditions on metformin
hydrochloride, 500 mg ER tablets, Lot #105915-ND comparing it to Glucophage®-XR,
500 mg tablets, Lot MAM21, manufactured by Bristol-Myers Squibb is incomplete due
to deficiency #1 cited above.

The bioequivalence study conducted at under non-fasting conditions on
its metformin hydrochloride, 500 mg ER tablets, Lot #105915-ND comparing it to

11



Glucophage® XR, 500 mg tablets, Lot MAM21, manufactured by antol-Myers Squibb
is incomplete due to deficiencies #2 cited above.

3. - The bioequivalence study conducted at under non-fasting
conditions on its metformin hydrochloride, 500 mg ER.tablets, Lot #105915-ND
comparing it to Glucophage®-XR, 500 mg tablets, Lot MAM21, manufactured by
Bristol-Myers Squlbb is acceptable.

4, The dissolution testing conducted by the firm on its metformin hydrochloride, 500 mg ER
tablets, Lot #105915-ND comparing it to Glucophage-XR®, 500 mg tablets, Lot
MAM21, manufactured by Bristol-Myers Squibb is 1ncomplete due to deﬁc1en01es #3-4
cited above

From bioequivalence point of view, the firm has not met the requirements of i vivo and i vitro
bioequivalence studies, and the application is incomplete.

The firm should be informed of the deficiencies and recommendations.

S kT

Surendra P. Shriv tava Ph
Ao a)slaeos

Shriniwas Nerurkar, Ph.D.

R 7

Dale P. Conner, Pharm. D.
Director, Division of Bioequivalence
Office of Generic Drugs

SPS/sps/8-1-03/76545n1102
cc: ANDA #76-545 (Original, Duplicate), HFD-655 (SNerurkar, SShrivastava), Drug

File, Division File.



~ IV. Appendix

A. Individual Study Reviews

1. Single-dose Fasting Bioequivalence Study

Study Information

Study Number MET/23/47/02-03

Clinical Site

Principal Investigator —— M.D.
Study/Dosing Dates July 23, 2002 and July 30, 2002
Analytical Site

Analytical Director -Ph.D.

Analysis Dates 8/23/2002-9/18/2002

Storage Period (no. of
days from first sample .
to final analysis)

57 Days

Treatment ID

Test or Reference
Product Name
Manufacturer
Batch/Lot No.
Manufacture Date
Expiration Date
Strength

Dosage Form

Batch Size
Production Batch Size
Potency

Content Uniformity
Formulation

Dose Administered
Route of Administration
Co-administration

A
Ref
Glucophage®-XR
Bristol-Myers Squibb
MAM?21
N/A
1/03 .
500 mg
Tablets

97.3%
93.4-98.8%
1 x 500 mg
Oral

240 mL 20% glucose water followed by additional 60 mL

B

Test
Metformin HCI ER
Ivax '
105915-ND
3/4/02
3/03 (Tentative)
500 mg
Tablets
- Tablets

- l'ablets
98.7%
96.9-100.2% _
See Appendix Section B
1 x 500 mg

glucose water every hr. for 9 hrs. post-dosing.
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No. of Sequences 2

No. of Periods 2

‘No. of Treatments 2

No. of Groups 1

Washout Period 7 Days '

Randomization Scheme AB:2,5,6,7,9,10, 12, 14, 16, 18, 19, 20, 24, 25, 26,
27,28, 33,34, 36, 40, 42, 44, 45, 48, 49, 51, 54, 55,
57,58, 61, 63, 65,68,69 -
BA:1,3,4,8,11,13, 14, 15, 17, 21, 22, 23, 29, 30,

31, 32, 35,37, 38, 39, 41, 43, 46, 47, 50, 52, 53, 56,
59, 60, 62, 64, 66, 67, 70

Blood Sampling Times (Hr) 0,05,1,2,2.5,3,3.5,4,4.5,5,5.5,6,6.5,7, 8, 10
12, 16, 20, 24, 30, and 36

Blood Volume Collected/Sample 7 mL

Blood Sample Processing/Storage  Plasma stored at —20 °C until analysis

IRB Approval Not submitted

Informed Consent Yes

Subjects Demographics See Table 1

Length of Fasting 10 hrs. pre-dose and 4 hrs. post-dose
Length of Confinement Dosing time minus 12 Hrs to +36 hrs
Safety Monitoring Vitals at 0, 4, 12, 24 and 36 hrs post-dosing

‘Table 1. Demographics of Study Subjects

Age Groups Gender Race

Age Weight, Kg Range | % Sex % Category %
<18 0.0 Caucasian

Mean |25.2 Mean [57.73 |18-40 ]100.0 |[Male 100.0 (Afr. Amer.

SD |46 SD 6.23 41-64 0.0 Female (0.0 Hispanic

Range [19-39 |Range [51-74 [65-75 [0.0  |Asian 100.0

>75 0.0 Others

Study Results
Table 2 Dropout Information

Subject No 33 56
Reason Discontinued after Per 1 - Discontinued after Per 1
Period 2 2

Replacement Y, substituted Sub #66 with same Y, substituted Sub #67 with same
SEQ - SEQ




Table 3 Study Adverse Events: None related to the drug administered.
-Adverse Event Description _ # in Test Group # in Reference Group

None

Total:

Table 4 Protocol Deviations: None significant
Type Subject #s (Test) , Subject #s (Reference)

None

Comments: (indicate whether adverse events, protocol deviations compromised the integrity of
study) --- N/A o

Table 5 Assay Validation — Within Study (Vol. 1.3, pages13-17)

- Parent Metabolite

QC Conc. (ng/mL)

Inter day Precision (%CV)

Inter day Accuracy (%

Cal. Standards Conc.

(ng/mL)

Inter day Precision (%'CV)

Inter day Accuracy (%)

Linearity Range (range of R
values)

Chromatograms: Any interfering peaks? -- None

Table 6. SOP’s dealing with analyses of study samplesv

SOP No. Date of SOP | SOP Title

BA-08-01 | 3/23/02 Preparation of calibration Curve and QC samples, and
BA-08-02 | 9/13/02 defining analytical batch acceptance criteria '
BA-11-02 | 3/23/02 Analytical Methods Validation

MS-59-01 | 9/16/02 Assay of metformin in human plasma by

MS-59-02 | 9/30/02
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Comments on repeat assays. ALWAYS include your comments on the topics listed below. Other
comments may be listed if appropriate. You do not have to include the exact text listed below.

e Did recalculation of plasma concentrations change the study outcome? -- No
Does the reviewer agree with the outcome of the repeat assays? -- Yes

e Pharmacokinetic Repeats: = '
There were 3 pharmacokinetic repeats out of 2816 samples analyzed. They were for Subject
#66, Per 1, B (Test) at 24, 30 and 36 hrs. post-dose, because of inconsistent PK values. The
original values were accepted

Comments on Within-Study Validation:
1. The firm has not provided signed and dated letter from Independent Ethics
Committee (IRB) pertaining to approval of the protocol and applicable

deviations.

2. The firm has not provided SOPs for repeat assays, and acceptance criteria for
acceptance/rejection of repeat values.

Conclusion: The study is incomplete because of the analytical method validation is incomplete.

Table 7 Additional Study Information

Root mean square error, AUCt 0.1972

Root mean square error, Cmax . 0.1979

mean ratio AUC0-t/AUCc ‘ - Test — 0.96; Ref — 0.96 _
Range of values, ratio AUCO-t/AUCo Test — 0.91-0.98; Ref — 0.88-0.98

Comments: (on pharmacokinetic analysis, data in Tables 8-10, Fig. 1)

ALWAYS include your comments on the topics listed below. Other comments may be listed if
appropriate. You do not have to include the exact text listed below.

e Ke and AUCi were determined for all subjects. If there are cases in which Ke cannot be .
~ calculated, indicate if you agree or disagree with firm’s decision. --- N/A

e Indicate the number of subjects with the following:
a. measurable drug concentrations at 0 hr, --- None
b. first scheduled post-dose sampling time as Tmax, and ---None
c. first measurable drug concentration as Cmax. --- None

(If none fall into these categories, indicate “none” for each item.)

¢ Did pharmacokinetic parameters and 90% confidence intervals calculated by the reviewer

agree with firm’s calculations? ---Yes
e Were there statistically significant sequence or period effects? If so, did these affect the

integrity of the study? Significant PER and TRT effect on AUCt and AUCi were observed.
However, it does not appear to affect the integrity of the study.



e Are the 90% confidence intervals for AUCH, AUCi, Cmax within the acceptable limits of 80-
125%. --- yes '

"o If the subjects were dosed as more than one group, comment on the statistical analysis for .
group effect --—- N/A '

Conclusion: The single-dose fasting bioequivalence study is incomplete due to inadequate
information on methods validation (see above, Comments on Within-Study Validation).

APPEARS THIS WAY
On ORIGINAZ

17



Figure 1 Mean Plasma Concentrations, Single—Dose Fasting Bioequivalence Study

PLASMA METFORMIN LEVELS (N=64)

METFORMIN HCL SR TABLETS, B3O WG, ANDA #75—545
UNDER FASTING COMDITKINS
DOSE=1 X 520 MG

PLASMA LEVEL, NG/ML
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TIME, HRS
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TABLE 8. METFORMIN LEVELS FOR TEST AND REFERENCE PRODUCTS
UNDER FASTING CONDITIONS

MEAN1 SD1 MEAN2 sb2 RMEAN12

TIME HR .

0. 0.00 0.00 0.00 0.00 .
0.5 56.25 41.42 34.10 31.96 1.65
1 174.20 70.69 140.20 62.13 1.24
2 417.43 131.39 352.15 108.23 1.19
2.5 512.17 146.24 447.65 122.07 1.14
3 ' 608.39 174.49 550.37 153.03 1.1
3.5 653.39 176.86 613.31 168.38 1.07
4 708.47 208.81 667.54 184.20 1.06
4.5 713.93 192.60 677.82 173.93 1.05
5 649.92 172.16 621.08 154.18 1.05
5.5 582.79 1564.01 566.01 139.86 1.03
6 525.75 142.42 512.04 135.42 1.03
6.5 . 471.73 131.82 448.38 120.96 1.05
7 438.43 127.95 420.39 117.72 1.04
8 368.36 118.82 357.85 111.36 1.03
10 240,22 94.70 222.76 84.95 1.08
12 164.27 85.13 151.31 70.51 1.09
16 83.62 58.29 77.02 57.14 1.09
20 44,37 42.02 42.05 44.42 1.06
24 10.83 23.90 12.20 30.33 0.89
30 1.60 7.33 2.38 9.49 0.67
36 0.00 0.00 0.00 0.00

Mean1=TEST; MEAN2=REFERENCE;

UNIT: PLASMA LEVEL=NG/ML TIME=HRS

TABLE 9. ARITHMETIC MEANS AND RATIOS

MEAN1 SD1 MEAN2 sb2 RMEAN12
PARAMETER
LAUCI 5521.95 0.29| 5165.97 0.27 1.07
LAUCT 5301.96 0.30| 4957.24 0.29 1.07
LCMAX 723.67 0.29 688.32 0.28 1.05
Kel 0.18 0.04 0.18 0.04 1.00
Thalf 3.91 0.83 4.00 0.93 0.98
Tmax 4.16 0.64 4.37 0.67 0.95

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR

LOG-TRANSFORMED DATA WERE CONVERTED TO ANTI-LOG IN THE TABLE

TABLE 10, LSMEANS AND 90% CONFIDENCE INTERVALS

LsM1 LSM2 RLSM12 LOWCI12 | UPPCI12
PARAMETER
LAUCI 5521.95 5165.97 1.07 101.10 113.01
LAUCT 5301.96( 4957.24 1.07 100.91 113.36
LCMAX 723.67 688.32 1.05 99.17 111.46

19



2. Single-dese Fed Bioequivalence Study

a. Food Study Conducted in India at Vimta Labs. (#MET/23/45/02-03)

Study Information

Study Number MET/23/45/02-03
Clinical Site -
Principal Investigator ,M.D.
Study/Dosing Dates 8/2/02 — 8/10/02
Analytical Site

Analytical Director

-, M.Sc.

Analysis Dates

9/12/02 — 9/29/02

Storage Period (no. of 58 Days

days from first sample

_to final analysis)

Treatment ID A B
Test or Reference Reference Test '
Product Name Glucophage®-XR Metformin HCl ER
Manufacturer Bristol-Myers Squibb Ivax

Batch/Lot No. MAM?21 105915-ND
Manufacture Date N/A 3/4/02

Expiration Date 1/03 3/03 (Tentative)
Strength 500 mg 500 mg

Dosage Form Tablets Tablets

Batch Size — - Tablets
Production Batch Size - Tablets
Potency 97.3% 98.7%

Content Uniformity 93.4-98.8% 96.9-100.2%
Formulation ———- See Appendix Section B
Dose Administered 1 x500 mg 1 x500 mg

Route of Administration Oral

Co-administration 240 mL water

Subjects consumed Indian high fat breakfast which compared with reference American high fat
breakfast used in another food study (see below, Study #P1BD02008). It consisted of the

following:

Indian Breakfast (used in the study)

Upma (a semolina and lentil based steamed spiced dish)

Puri (2, deep fried wheat based pancake)

Potato Curry (vegetable)
Coconut Chutney (spicy sauce)
Egg, Boiled (2)

Milk (Whole, 5.8% fat)

160 g
g
110 g
55g
100 g
100 mL
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- Reference American Breakfast

Buttered English Muffin 1
Fried Egg 1
Sliced American Cheese 1
Sliced Canadian Bacon 1
Hash Brown Potatoes 2450z
Orange Juice 180 mL
Whole Milk 240 mL

Comparison of Indian and American breakfasts. The composition of Indian high fat breakfast. _
used in the study may be considered comparable to the American high fat breakfast, even though
it is 5% higher in fat and 4% lower in protein contents (see table below).

Indian Breakfast Used

Reference American Breakfast
Nutrient Percent Calories Percent Calories
Carbohydrate 30 288 35 315
Fats 54 511 45 405
Proteins 16 146 20 280
Total 945 ’ 1000
No. of Sequences 2
No. of Periods 2
No. of Treatments 2
No. of Groups 1
Washout Period 7 Days
Randomization Scheme AB:2,5,6,7,9,10,12, 16, 18, 19, 20, 24
BA:1,3,4,8,11,13,14,15,17,21,22,23
Blood Sampling Times (Hr) 0,05,1,2,2.5,3,3.5,4,45,5,5.5,6,6.5,7,8, 10,
' 12, 16, 20, 24, 30, and 36
Blood Volume Collected/Sample 7 mL
Blood Sample Processing/Storage Plasma stored at —20 OC until analysis
IRB Approval Yes
Informed Consent Yes
Subjects Demographics See Table 8

Length of Fasting
Length of Confinement
Safety Monitoring

10 hrs. pre-dose and 4 hrs. post-dose
Dosing time minus 12 Hrs to +36 hrs post-dose

Vitals at 0, 4, 12, 24 and 36 hrs post-dose
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- Table 8 Demographics of Study Subjects

Age Weight (kg) Age Groups Gender Race

Range | % Sex % Category %

<18 0.0 Caucasian  [0.0

Mean |26.2 Mean |59.7 18-40 {100.0 |Male 100.0' Afr. Amer. 0.0

SD 4.9 SD 59  j41-64 0.0 Female 0.0 Hispanic 0.0

Range [20-37 |Range [50-72 [65-75 (0.0 Asian 100.0

>75 0.0 Others 0.0

Study Results

.. Table9. Dropout Information --- None (Recruited 24 but planned to analyze only 18.
Additional subjects were recruited to fill in for any dropouts)

- Subject No

Reason Provide brief description
Period

Replacement  Y/N; explain if appropriate

Table 10 Study Adverse Events: None observed

Adverse Event Description , #in Test Group # in Reference Group
None

Total:

Table 11 Protocol Deviations

Type ' Slibject #s (Test) Subject #s (Reference)
None -
Blood sampling times see Vol 16, Page see Vol 16, Page 508

508
Clinical lab results outside the ~ see Vol 16, Page see Vol 16, Page 509-512
normal range 509-512

Comments: (indicate whether adverse events, protocol deviations compromised the integrity of

study) --- There were no significant deviations or adverse events observed during the study.
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Table 12 Assay Validation — Within Study

Parent Metabolite

QC Conec. (ng/mL)

Inter day Precision (%CV)
Inter day Accuracy (%
Accurac '

Cal. Standards Conc.

(ng/mL)

Inter day Precision (%CV)

Inter day Accuracy (%

Accuracy)

Linearity Range (range of R
values)

, Chromatograxﬁé: Any interfering peaks? --- No

‘Table 13 SOP’s dealing with analytical methods

SOP No. Date of SOP | SOP Title

SOP 23/MV/69/1 | 9/12/02 Analytical method for the estimation of
' metformin in human plasma

‘Note: Analysis also started on 9/12/02. The
inspectors should look into any discrepancies in
dates and signatures on SOPs, Protocols and
studies during the pre-approval inspection.

Comments on repeat assays. ALWAYS include your comments on the topics listed below. Other
comments may be listed if appropriate. You do not have to include the exact text listed below.

e Identify which SOP’s were not followed, as well as which subjects treatment, and sampling
times were involved. --- N/A

e Did recalculation of plasma concentrations change the study outcome? --- N/A

e Does the reviewer agree with the outcome of the repeat assays? ---N/A

Provide any other comments about repeat assays. --- The firm performed repeat analyses on a
number of samples on 9/15/02, 9/18/02 and 9/28/02, but has not provided i) the identification of
the subject samples that were assayed again, ii) reasons for the repeat assay, iii) identification of
the value (original or repeated) was used in PK analysis along with the objective criteria of
acceptance, and iv) a table containing the information mentioned in the item i to iii.

Comments on Within-Study Validation:
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e

Conclusion: Analytical method is not acceptable. If not acceptable, give reason.

1. The firm performed repeat analyses on a number of samples on 9/15/02,
9/18/02 and 9/28/02, but did not submit i) the original values and values
obtained by repeating the assay, ii) reason for repeating the assay and iii)
information whether the original or the repeated value was use for PK and
statistical analysis.

2. SOPs for repeat assay and acceptance criteria are not available for evaluation.

3. Plasma samples were stored for 58 days at -60 OC, and the long-term stability
studies were conducted for 31 days. However, the firm has conducted two
other stability studies on the drug stored in plasma at -20 °C for 90 and 155
days (Re: fasting study above and food study below). Therefore, another
stability study is not recommended. These samples were stored at lower
temperature (-60 9C), which should increases the stability even further.

Table 14 Arithmetic Mean and Ratios

MEAN1 SDt MEAN2 SsD2 RMEAN12
PARAMETER :
LAUCI 8552.62 0.20 8548.44 0.22 1.00
LAUCT 7692.90 .24 7689.46 0.25 1.00
LCMAX ©929.80 0.19 933.13 g.21 1.00
Trmax 675 . ] 0.67 6.83 0.42 0.99
Thalf 377 0.84 3.72 0.69 1.01
Kel 0.19 0.04 0.19 0.04 1.00

Mean plasma concentrations are presented in Table 17 and Fig. 2.

Table 15 Geometric Means and 90% Confidence Intervals

LSM1 LSM2 RLSM12 LOWCIt2 | UPPCIt2
PARAMETER ]
LAUCI 8552.62| 8548.44 1.00 93.68 106.85
LAUCT 7692.90| 7689.46 1.00 92.25 108.49
LCMAX 929.80 933.13 1.00 92.63 107.19

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR
LOG-TRANSFORMED DATA WERE CONVERTED TO ANTI-LOG IN THE TABLE




Table 16 Additional Study Information

Root mean square error, AUC 0.1393

Root mean square error, Cmax 0.1254

mean ratio AUC0-/AUC - Test-0.90, Ref-0.90

Range of values, ratio AUC0-t/AUCo Test —0.7-0.94; Ref — 0.76-0.96

Comments: (on pharmacokinetic analysis, see Tables 14-17, Fig. 2)

ALWAYS include your comments on the topics listed below. Other comments may be listed if
appropriate. You do not have to in‘clude the exact text listed below.

Ke and AUCi were determined for 18 subjects. The reviewer agrees with firm’s decision.

e Indicate the number of subjects with the following:

a. measurable drug concentrations at 0 hr, --- None

* b. first scheduled post-dose sampling time as Tmax, and --- None

c. first measurable drug concentration as Cmax. --- None

(If none fall into these categories, indicate “none” for each.item.)
Did pharmacokinetic parameters and 90% confidence intervals calculated by the reviewer
agree with firm’s calculations? Agree
There were statistically significant period effects. It did not affect the integrity of the study.
Are the 90% confidence intervals for AUCt, AUCi, Cmax within the acceptable limits of 80-
125%. ---Yes ,
If the subjects were dosed as more than one group, comment on the statistical analysis for
group effect--- N/A ’

Conclusion: The Indian, single-dose fed bioequivalence study is deficient due to the following
reasons: Inadequate methods validation information available for evaluation (see above,
Comments on Within-Study Validation).

APPEARS THIS WAY
O ORIGINAL
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Table 17. Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study

MEAN1 ~ SD1 MEAN2 SD2 - | RMEAN12
TIME HR :
0 0.00 0.00 0.00 0.00
0.5 0.00| 0.00 0.00 0.00 .
1 39.42 69.83 12.38 36.04 3.18
2 187.31 144.27 187.44 133.16 1.00
2.5 284.82 166.99 296.81 190.37 0.96
3 ’ , 386.50{  185.25 415,43 186.35 0.93
3.5 . : i 491.44 180.03 507.10 181.51, 0.97
4 607.51| 159.37| 594.51 157.07 1.02
4.5 : 693.92 155.17 671.55 159.72 1.03
5 _ 754.43 156.34| 726.05 149.92 1.04
5.5 . 811.33| 141.54| 791.53 156.10 1.03
6 852.05 148.51 850,01 168.79 1.00
6.5 879.09 164.12 877.29 175.67 1.00
7 927.31 194.18 939.28 199.56 0.99
8 734.76 161.24 780.29 204.86 0.94
10 511.72 138.07 533.18| 164.35 0.96
12 380.17 126.81 379.83 124.54 1.00
16 160.93 84.04 154.48 89.59 1.04
20 52.67 71.48 51.88 69.66 1.02
j24 5.74 24.36 0.00 0.00
30 0.00 0.00 0.00 0.00
36 0.00 0.00 0.00 0.00

MEAN1=TEST MEAN2=REF UNIT: PLASMA LEVEL=NG/ML TIME=HRS



Figure 2 Mean Plasma Concentrations, Single-Dose Fed Bioequivalence Study
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b. Food Study Conducted in Canada (#PI_BD02008)

Study Information '
Study Number MET/23/45/02-03
Clinical Site ~— Canada
Principal Investigator - ,M.D., FRCP
Study/Dosing Dates 7/31/02 -8/16/02
Analytical Site

| Chief Scientific Officer — M.S.
Analysis Dates 8/24/02 — 9/6/02
Storage Period (no. of 37
days from first sample
to final analysis)
Treatment 1D B : A
Test or Reference Reference Test
Product Name Glucophage®-XR Metformin HCI ER
Manufacturer Bristol-Myers Squibb Ivax
Batch/Lot No. MAM21 105915-ND
Manufacture Date N/A 3/4/02
Expiration Date 1/03 3/03 (Tentative)
Strength 500 mg 500 mg
Dosage Form Tablets Tablets
Batch Size e - Tablets

* Production Batch Size - Tablets
Potency 97.3% 98.7%
Content Uniformity 93.4-98.8% 96.9-100.2% ‘
Formulation ———- See Appendix Section B -
Dose Administered 1 x 500 mg - 1x500 mg
Route of Administration Oral
Co-administration 240 mL water

Subjects consumed reference American high fat breakfast. It consisted of the following:

Reference American Breakfast

Buttered English Muffin
Fried Egg '
Sliced American Cheese
Sliced Canadian Bacon
Hash Brown Potatoes

Orange Juice
Whole Milk

1

1

1

1 v
2.45 oz
180 mL
240 mL
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~ No. of Sequences 2
No. of Periods 2
No. of Treatments - 2
No. of Groups 1 ,
Washout Period = = "~ 7Days" : :
Randomization Scheme AB 8,11,12,15,18,21,22,24
‘ : 10, 13, 14, 16, 17, 19, 20, 23
" Blood Sampling Times (Hr) ,1,2,3,4,5,6,6.5,7,7.5,8,10,12, 16, 24 and 36
Blood Volume Collected/Sample 10 mL o
Blood Sample Processing/Storage  Plasma stored at —20 °C until analysis

IRB Approval Yes

Informed Consent ' Yes

Subjects Demographics See Table 21 o _

Length of Fasting : - 10 hrs. pre-dose and 4 hrs. post-dose

Length of Confinement Dosing time minus 10 Hrs to +24 hrs post-dose
Safety Monitoring Vitals at pre-dose and at 24 hrs post-dose

Table 21 Demographiés of Study Subjects

' . ~ Age Groups Gender Race
A ht (k -
ge Weight (kg) Range | % Sex % Category %
<18 0.0 Caucasian [58.3

Mean (34 Mean |[71.8 18-40 |70.8 Male 66.7 Afr. Amer. {16.7

SD 7.71 SD 11.56 41-64 |29.2 |Female {33.3 |Hispanic 12.5

Range |21-48 |Range |50.5-95.0165-75 0.0 Asian 12.5
' >75° 00 - Others 0.0

Study Results

Table 22. Dropout Information

Subject No #7 #9 . #14

-Reason Personal - Personal Breakfast delayed

Period Period 2 Period 2 Samples collected,
analyzed and included
or excluded in ANOVA

Replacement Y with #19, appropriate Y with #20, appropriate Yes with #23. Itis
appropriate




'I_‘ablé 18 Study Adverse Events

Adverse Event Description -
Loose Bowel
Unusual Taste
Dizziness

Numbness in Tongue
Tiredness

Upset Stomach
Headache

Nausea

Heartburn

Lack of Coordination

Total: |

# in Test Group

SO OOOO =, =NDN

# in Reference Group

f—

—_——ph) W OO OO O

~

Table 24 Protocol Deviations: None significant

Type | Subject #s (Test)

= -]

Subject #s (Reference)

Comments: (indicate whether adverse events, protocol deviations compromised the integrity of
study) --- There were no deviations or adverse events that compromised the study.

Table 25 Assay Validation — Within Study

.Parent

QC Conc. (ng/mL)

Inter day Precision (%CV)

Cal. Standards Conc. (ng/mL)

Inter day Accuracy (% Accuracy)

{Inter day Precision (%CV)

Inter day Accuracy (% accuracy)

Linearity Range (range of R values)

Chromatograms: Any interfering peaks? --- No

Table 26 SOP’s dealing with analytical methods

Metabolite

SOP No. Date of SOP

SOP Title

SOP 1.200.107 6/20/02

Sample Analysis (Chromatographic)

30



L

N

_'Comn'lents on repeat assays. ALWAYS include your comments on the topics listed below. Other
comments may be listed if appropriate. You do not have to include the exact text listed below.

e Identify which SOP’s were not followed, as well as which subjects, treatment, and sampling
times were involved. --- Run #4 (Subject #8 and 10) failed because the two QC samples were

out of range. The run was repeated as Run #11.

e Did recalculation of plasma concentrations change the study outcome? --- N/A
‘Does the reviewer agree with the outCome of the repeat assays? ---yes

e Provide any other comments about repeat assays. --- none

Comments on Within-Study Validation:

Conclusionﬁ Arialytical method is acceptable. If not acceptable, give reason. --- N/A

Table 27 Arithmetic Mean and Ratios

MEAN1 SD1’ MEAN2 sD2 AMEAN12

PARAMETER _ _

AUCI 6964.67| 1663.80| 7616.22| 1173.19 0.91
AUCT 6803.11| 1660.76| 7442.67| 1172.50 0.91
LAUCI 6761.40 0.26| 7533.47 0.15 0.90
LAUCT 6595.54 0.26| 7357.78 0.16|  0.90
LCMAX ' 603.85 0.16| 587.78 0.16 1.03
Tmax 4.97 1.29 5.50 0.14 0.90
Thalf 5.09 0.83 5.40 0.85 0.94

‘Kel 0.14 0.02 0.13 0.02 1.08

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR

'LOG- TRANSFORMED DATA WERE CONVERTED TO ANTI-LOG IN THE TABLE
Mean plasma concentrations are presented in Table 30 and Fig. 3.

Table 28 Geometric Means and 90% Confidence Intervals

LSM1 LSM2 RLSM12 LOWCIi2 | UPPCI12
PARAMETER
AUCI 6964.67| 7616.22 0.91 85.93 96..96
AUCT 6803. 11 7442.67 0.91 85.60 97.21
LAUCI 6761.40] 7533.47 0.90 83.67 96.27
LAUCT 6595.64| 7357.78 0.90 83.25 96.52
LCMAX 603.85 587.78 1.03 98.16 107.52

UNIT: AUC=NG HR/ML CMAX=NG/ML TMAX=HR

LOG-TRANSFORMED DATA WERE CONVERTED TO ANTI-LOG IN THE TABLE
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- Table 29 Additional Study Information

Root mean square error, AUC 0.1271
Root mean square error, Cmax 0.0782
| mean ratio AUC0-t/AUCw Test —0.98, Ref — 0.98 -
Range of values, ratio AUC0-t/AUCoo Test — 0.96-0.98, ref — 0.92-0.99

Comménts: (on pharrhécokinetic analysis, see Tables 27-30, Fig. 3)

ALWAYS include your comments on the topics listed below. Other comments may be listed if

“appropriate. You do not have to include the exact text listed below.

Ke and AUCi were determined for 18 subjects. The reviewer agrees with firm’s decision.

Indicate the number of subjects with the following:

a. measurable drug concentrations at 0 hr, --- None
b. first scheduled post-dose sampling time as Tmax, and --- None
c. first measurable drug concentration as Cmax. --- None
(If none fall into these categories, indicate “none” for each item.)

'Did pharmacokinetic parameters and 90% confidence intervals calculated by the reviewer

agree with firm’s calculations? "Agree 7

There were statistically significant treatment effects. It did not affect the integrity of the
study.

Are the 90% confidence intervals for AUCt, AUCI, Cmax within the acceptable limits of 80-
125%. ---Yes ' '

If the subjects were dosed as more than one group, comment on the statistical analysis for
group effect--- N/A ‘

Conclusion: The single-dose fed bioequivalence study is acceptable.

APPEARS THIS WAY
ON ORIGINAL
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Table 30. Mean Plasma Concentrations, SingIe—Dose Fed Bioequivalence Study

MEAN PLASMA METFORMIN LEVELS FOR TEST AND REFERENCE PRODUCTS UNDER NON-FASTING CONDITIONS

MEAN1 'Sb1 MEAN2 sD2. RMEAN12
TIME HR
0 0.00 0.00 0.00 0.00 .
1 89.87 48.33 63.01 44.28 1.43
2 285.97 83.12 236.28 63.23 1.21
3 443.44 . 90.26 403.89 85.02 1.10
4 573.06 106.88 539.72 77.34 1.06
5 582.06 90.94| - 566.11 80.38 1.03
6 533.67 100.25 525.22 75.62 1.02
6.5 521.61 112,22 530.67 106.76 0.98
7 500.72 120.29 510.00 97.45 0.98
7.5 473.11 124.09 491.78 92.78 0.96
8 -450.39 129.51 484.28 90.38 0.93
10 400.00 126.51 473.44/ 73.75 0.84
12 288.41 -113.96 346.78 77.40 0.83
16 161.98 75.14 204.72 45.59 0.79
24 47.05 22.34 $ 61.22 27.24 0.77
36 12.29 9.22 13.49 8.08 0.91

MEAN1=TEST MEAN2=REF UNIT:PLASMA LEVEL=NG/ML TIME=HRS



- F.igure 3 Mean Plasma Concentrations, Single-Dose Fed Bidequivalence Study
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B. Formulation Data

Ingrédients

Amount per tablet

Yowlw

Metformin hydrochloride

500.0

51.02

v | Hydroxypropy methylcellulose USP = P ‘ )

Hydroxypropyl cellulose NF

Ethylcellulose NF

Microcrystalline cellulose NF

Hydroxypropyl methylcellulose USP ——
er———————

| Stearic Acid NF

Magnesium Stearate NF

Total Theoretical Wt.

1 980.00 _ 100.0

*Removed during processing

" Provide data for all strengths of test and also reference (if necessary).

Comments: According to the electronic inactive ingredient guide (IIG), the highest amount of
hydroxypropyl cellulose (HPC) in sustained release oral tablet is 187.6 mg/tablet. By using —
mg of HPC, the firm has exceeded the limit. Therefore, the firm was requested to provide safety
and toxicity data. The data provided by the firm was sent to Pharm-Tox for consult. As per
March 7, 2003 review of Dr. Jeri El-Hage, supervisor pharmacologist, the maximum daily dose, -
- of five (5) 500 mg tablets per day would administer 5 x —mg =~ mg of HPC per day.

This daily dose of HPC (hydroxypropy! cellulose) is safe based on Fao/who Expert Committees

determination. The Expert Committee has determined that 1500 mg/day of HPC is permissible

daily exposure (PDI) and acceptable daily intake (ADI). Therefore, the formulation is acceptable.
" [Note: Even though the OGD consulted Dr. Jeri El-Hage for HPC, Dr. El-Hage inadvertently
“wrote hydroxylpropyl methylcellulose (HPMC) instead of hydroxypropyl cellulose HPC) in the
review. The scanned review of Dr. El-Hage is attached].

Dissolution Data (Table 31)

Apparatus - 2 (Paddle) at 75 rpm
Medium - 0.05 M Potassium Phosphate Buffer, pH 6.8 at 37 °C
Volume - 900 mL

" Specifications — 1 Hr - %, 4 Hrs. — %; 10 Hrs — NLT —%
Table 31. Summary of Dissolution Data
Test Product, Reference Product,
Sampling Strength, 500 mg Strength, 500 mg
Time, Hr. Lot No.105915-ND Lot No. MAM21
"Mean %CV | Range Mean %CV | Range
1 35 6.8 | 26 3.0 ‘
2 49 6.5 38 2.4
4 68 6.0 55 4.2
6 81 4.9 68 2.6




8 90 4.0 : 78 1.6
10 95 34 \\ 85 1.4
13

12 99 25 = N 91

[F2,n=6_ | 1-10 Hrs. | 47.01
| F2,0=7 |1-12 Hrs. | 47.83

Dissolution Comments

- 1. Since there is no USP method, the FDA recommends the following dissolution method
~developed for the RLD - Medium — 0.05 M phosphate buffer at pH 6.8, Volume 1000 mL at
37 0C, and Apparatus 2 (Paddle) at 100 rpm. The firm has conducted dissolution testing

" using a slightly different method - 900 mL of the medium and Paddle speed of 75 rpm. Study -
should be repeated using the FDA method. ' _ ;

2. Additionally, for control release drug products, the DBE requests dissolution testing in the
multiple media. The firm is requested to provide comparative the dissolution data in 900 and
1000 mL of the multiple media (e.g. in water and in buffered media at pH 1.2, 4.5 and 6.8).
using Apparatus 2 (Paddle) at 75 and 100 rpm at 1, 2, 6 and 10 hours sampling time points or
until at least 85% of the labeled amount is dissolved. '

C. Consult Reviews

CONSULT-1 (Two Scanned Pages)

Green .erg HarveyA

" From; BN Hage JeriD- S
."Sent: . o . Friday, March 07, 2003322 PM ’ ' :
S9. -  TT 55 Allen, Stanie (OND/ODEII Greenbe
{ . _ N y % reen erg Harve A; Marshall Susan R Co
 subject: - S 'ANDA 76-545 pharm/tox consult. . v |pper e
. .Ait, . f Lo

P

Attached |s an electromc copy of thls consult The background matenals and hard copy wm follew

Jerl

ANDA76545.co
nsult.doc -7

Jeri El-Hage, Ph.D. .

Pharmacology Supervisor '
Division of Metabofic and-Endocrine Drug Products
Center for Drug Evaluation.and Research FDA -
Phone: 301-827-6369 : :
Fax: . 301-443-9282
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, fz_.:ANDA 76-545
- .Sponsor: lvax

Date COnsuIt Recerved by Revrewer- "'January 23 2003

b _:f_.‘PHARMACOLOGY COMMENTS ou cousur.r REQUEST B
, DRUG: Metformln Hel Extended ReleaseTablets soo mg S

:'Reference Drug Glucophage XR NDA 21-202 antol Myers Squrbb :

ONSULT REQUEST OGD requested a safety evaluatron by DMEDP (HFD-510) of the concentratlon‘-:,,_' .

“of hydroxypropyl methyl cellulose in a new genenc metforrmn formulatlon '

APPLICANT RESPONSE The Applrcant provrded a Facsimlle on January 3 2003 whlch provlded '
references for preciinical toxlclty studies with: hydroxypropy! cellulose and safety evaluations based on.

- permissible daily” exposure(PDE) and acceptable daily intake(ADI) calculations.  Unfortunately, the.
;. sponsor’s calculations are incorrect.because they calculate safety margins based on — mg/day doses

of hydroxypropyl meéthy! cellulose (HPMC). However, the HPMC Is present at concentrations of —. mg/
_tablet, not — mg/day. - Since each tablet contains 500 mg of metformin. and the approved maximum

~-daily dose of metformin is 2500 mg/day, patlents may recerve up 10 —- mg HPMC /day ( S mg/tablet-

- X S tablets)

' The appllcant calculated the PDE of HPMC as —— mg/day wrth a safety margln of —_ times the

proposed dose (see Pg 07 of fax).  However,.the: accurate PDE calculatron is ~m~_.mg/day *
: mg/day «—trmes the proposed dose . :

3 The appllcant states the FAONVHO Expert Commlttee on Food Addrtrves has establlshed the acceptable-

daily intake (ADI) of HPMC as 25 mg/kg/day (pg. 08 of fax). - Using 60 kg as an average adult body

_weight, the ADI equals 25 mg/kg/day x 60 kg = 1500 mglday -This. ADl is approxlmately equal to the c

'proposed maxumum daily HPMC dose o -——-——mg/day

- Conclusron The conclusron that can be drawn from the sponsors submrssron is that although their -
calculations were not based on’ accurate maximum daily doses of — mg HPMC , the recalculated PDE -

and ADI support the safety of the darly HPMC doses achreved wrth this generlc product

_ - -Jeri E-Hage, Ph.D. ‘
R N Pharmacology Supervisor -
-¢C: - ANDA 76-545. T
o * HFD510/Consutt file . : o
HFD51OIElHage/JohnsonklMarshallS N
~ HFD-102/L.. Rlpper

D. SAS Outputs

E. Additional Attachments

To include memos, additional tables of data. For example, recalculations of plasma

concentrations and statistics can be included here. Each attachment should be numbered.

"-'-}A-Réyiew Completed: March 7, 2003 . -
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BIOEQUIVALENCY DEFICIENCIES

ANDA:76-538

APPLICANT: Ivax

DRUG - PRODUCT : Metformin Hydrochloride, ER Tablets, 500 mg

The Division of Bioequivalence has completed its review of your

submission(s)

acknowledged on the cover sheet. The following

deficiencies have been identified:

1. In the single-dose fasting study, #MET/23/47/02-03:

- aA.

2.

Please provide signed and dated letter from the
Independent Ethics Committee (IRB) pertaining to the
approval of the protocol and applicable deviations.

. Please provide the information regarding reassay and

SOPs that is highlighted below in the item 2.

In the single-dose fed (Indian) study:

" You performed repeat analyses on a number of samples on

9/15/02, 9/18/02 and 9/28/02, but have not .provided the
necessary details. Please provide a table that
identifies every missing sample in the study. Also, for
every reassayed sample, please provide a table
identifying the reason(s) for reassay, as well as the
original and reassayed values of the sample. Please
identify which value was selected for the PK analysis.

- Please provide the Standard Operating Procedures (SOPs)

for all types of reassays including those that describe
criteria for identifying and reassaying
pharmacokinetically anomalous samples. The SOP(s)
should clearly state objective criteria for defining
pharmacokinetic anomalies, the method of reassay, and
acceptance criteria for selecting which value to report
for the reassayed sample. This SOP should be in place
prior to the start of the study. Otherwise, the
Division of Bioequivalence will not accept reassayed
values of samples. Finally, please conduct all
pharmacokinetic and statistical analyses using both the
original as well as reassayed values.

Since there is no USP method, the FDA recommends the
following dissolution method developed for the RLD -
Medium - 0.05 M phosphate buffer at pH 6.8, Volume 1000
mL at 37 0C, and Apparatus 2 (Paddle) at 100 rpm. You
have conducted dissolution testing wusing a slightly
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different method - 900. mL of the medium and Paddle
speed of 75 rpm. Please provide the comparative

- dissolution data using the FDA method.

Additionally, for control release drug products, the
DBE requests dissolution testing in the multiple media.

_ You are requested to provide comparative dissolution

data in the 900 and 1000 mL of multiple media (e.g. in
watér and .in buffered media at pH 1.2, 4.5 and 6.8)
using Apparatus 2 (Paddle) at 75 and 100 rpm and at 1,
2, 6 and 10 hours sampling time points or until at
least 85% of the labeled amount is dissolved.

Sinberely yours,

AL F nner

Dale P. Conner, Pharm. D.

Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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. HFD-655/ . SNerurkar

CC:  ANDA

: ANDA DUPLICATE
DIVISION FILE
HFD-651/ Bio Drug File
HFD-650/ SShrivastava

-fv:\FIRMSam\ivax\ltrs&rev\7654SnliOZ

Printed in final on .7/5/03

Endorsements: (Final wi tes)
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HFD-655/ SShrivast
HFD-650/ D. Conner

BIOEQUIVALENCY - DEFICIENCIES

B

1. ' FASTING. STUDY (STF)
’ Clinical:

40

subm1531on date 11/25/02

Strengths 500 mg ER Tablets
\//Outcome IC

Analytical:

2. FOOD STUDY (STP-1)
Clinical:

Strengths:500 mg ER Tablets

\/’Outcome: Iic

Analytical:

3. FOOD STUDY (STP-2)
Clinical:

Analytical:

4. DISSOLUTTION—DATA—BEST

Strengths: 500 mg, ER Tablets
\//@utcome: AC

K

Strengtirs+—500—mg—ER" Tablebtx
Outcome: IC

APPEARS THIS way
ON ORIGINAL
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DIVISION OF BIOEQUIVALENCE REVIEW

ANDA No. 76-545

Drug Product Name  Metformin Hydrochloride ER Tablets
Strength 500 mg

Applicant Name Ivax

Address Northvale, NJ

Submission Date(s) -
Amendment Date(s) September 26, 2003

Reviewer - S. P. Shrivastava
First Generic No
File Location - V:Mfirmsam)\ ivax\ltrs&rev\7654520903

I. Executive Summary

This Amendment references Glucophage® XR tablets, 500 mg (metformin hydrochloride) and
includes one fasting study in India, and two fed BE studies, one in India (Fed-1) and another in
Canada (Fed-2). The purpose of conducting two fed studies was to demonstrate that BE studies
conducted in India and Canada are comparable, and in future such studies could be conducted in
India. The fasting, Fed-1 and dissolution studies were deficient. In this amendment the firm has
responded to the deficiencies. The response to the deficiencies is acceptable. The fasting, non-
fasting and dissolution studies are acceptable. From the bioequivalence point of view the ANDA
is acceptable.

1I. Review of the Amendment

DEFICIENCY 1: In the single-dose fasting study, #MET1/23/47/02-03

a. Please provide signed and dated letter from Independent Ethics Committee (IRB) pertaining
to the approval of the protocol and applicable deviations.

Response

The firm has provided the signed and dated documents pertaining to the approval of protocols
and deviations from the Independent Ethics Committee. Study Started on July 23, 2002 and the
protocol and deviation (for recruiting additional subject from 52 to 70) were signed by the IEC
on July 16, 2002 and July 17, 2002, respectively.

Conclusion: The response is acceptable.

b. Please provide the information regarding reassay and SOPs that is highlighted below in the
Item 2.

Response: The firm has provided the SOPs for repeat assays, and acceptance criteria for
accepting/rejecting repeat values. There were three PK repeat samples (see review, SShrivastava
9/5/03) and in all cases original values were accepted.



Conclusion: The response is acceptable.

DEFICIENCY 2: In the single-dose fed (Indian) study:

You performed repeat analyses on a number of samples on 9/15/02, 9/18/02 and 9/28/02, but
have not provided the necessary details. Please provide a table that identifies every missing
sample in the study. Also, for every reassayed sample, please provide a table identifying the
reason(s) for reassay, as well as the original and reassayed values of the sample. Please
identify which value was selected for the PK analysis. Please provide the Standard Operating
Procedures (SOPs) for all types of reassays including those that describe criteria for
identifying and reassaying pharmacokinetically anomalous samples. The SOP(s) should
clearly state ob]ecttve criteria for defining pharmacokinetic anomalies, the method of reassay,
and acceptance criteria for selecting which value to report for the reassayed sample. This SOP
should be in place prior to the start of the study. Otherwise, the Division of Bioequivalence
will not accept reassayed values of samples. Finally, please conduct all pharmacokinetic and
statistical analyses using both the original as well as reassayed values.

Response: The firm has provided the table of samples that were reassayed. It includes sample
ID, reasons for reassay, and original, repeat and accepted values. There were no PK repeats.
The firm has also included the SOP No. 23/13 and criteria for repeat assays. The SOP dated
6/15/02 was written prior to the study (8/2/02). Repeat assays were conducted according to the
SOP.

Conclusion: The response is acceptable.

DEFICIENCY 3. Since there is no USP method, the FDA recommends the following
dissolution method developed for the RLD - Medium — 0.05 M phosphate buffer at pH 6.8,
Volume 1000 mL at 37 0C, and Apparatus 2 (Paddle) at 100 rpm. You have conducted
dissolution testing using a slightly different method - 900 mL of the medium and Paddle speed of
75 rpm. Please provide the comparative dissolution data using the FDA method.

Response: The firm has conducted dissolution testing as requested, and has submitted results as
follows (Table 1): Note : The reference biolot expired on 1/2003. The firm has used different
unexpired lot of the reference drug product. The test product used in these testing is from the
biolot .

Table 1. Summary of Dissolution Data

Apparatus - 2 (Paddle) at 100 rpm

Medium - 0.05 M Potassium Phosphate Buffer, pH 6.8at37°C
Volume — 1000 mL

Test Product, Reference Product,
Sampling Strength, 500 mg Strength, 500 mg
Time, Hr. Lot No.105915-ND Lot No. 304606
Mean %CV | Range Mean %CV Range
1 37 2.1 B 31 1.3 ‘
2 51 13 L\ 45 2.5 | N




6 83 1.2 . 79 43 :
10 97 1.9 AN 95 12 : \ 1.

F2 65.49

Comment: The F2 value is acceptable. This is an NDA/DBE method. The test also meets
the following specifications suggested by DBE (ANDA 76-269):

1 Hr. — %

2 Hrs. %

6 Hrs. %
10 Hrs. NLT —%

Conclusion: The response is acceptable. In this amendment Ivax did not propose any
dissolution specifications for its product. The DBE therefore, can suggest the same specifications
that were given to Teva (ANDA 76-269). However, based on the dissolution testing data in this
amendment, the following specification would be appropriate.

1 Hr. Y%
2 Hrs. Yo
6 Hrs. Yo
10 Hrs. NLT —%

DEFICIENCY 4. Additionally, for control release drug products, the DBE requests dissolution
testing in the multiple media. You are requested to provide comparative dissolution data in the
900 and 1000 mL of multiple media (e.g. in water and in buffered media at pH 1.2, 4.5 and 6.8)
using Apparatus 2 (Paddle) at 75 and 100 rpm and at 1, 2, 6 and 10 hours sampling time points
or until at least 85% of the labeled amount is dissolved. :

Response: The firm has conducted dissolution testing as requested, and has submitted results as
follows (Tables 2-8):

Table 2. Summary of Dissolution Data
Apparatus - 2 (Paddle) at 75 rpm

Medium - Phosphate Buffer, pH 6.8 at 37 °C
Volume — 900 mL

Test Product, Reference Product,

Sampling Strength, 500 mg Strength, 500 mg
Time, Hr. Lot No.105915-ND Lot No. 304606

Mean %CV | Range Mean %CV Range
1 35 2.3 N\ 26 6.7
2 49 2.5 37 10.4
6 80 2.1 68 5.1
10 97 2.6 85 4.3
F2 47.21 | |

Comment: F2 value is <50.

Table 3. Summary of Dissolution Data



Apparatus - 2 (Paddle) at 75 rpm -
Medium - Acetate Buffer, pH 4.5 at 37 °C
Volume — 900 mL

_ Test Product, Reference Product,
Sampling Strength, 500 mg Strength, 500 mg
Time, Hr. Lot No.105915-ND Lot No. 304606

Mean %CV | Range Mean %CV | Range
1 35 3.2 27 4.0
2 50 3.4 38 53
6 83 3.8 70 1.7
10 98 2.3 . 87 1.0
2 47.53 |

Comment: F2 value is <50.

Table 4. Summary of Dissolution Data
Apparatus - 2 (Paddle) at 100 rpm

Medium - 0.05 M Sodium Acetate Buffer, pH 4.5-at 37 °C

Volume — 1000 mL

Test Product, Reference Product,

Sampling Strength, 500 mg Strength, S00 mg
Time, Hr. Lot No.105915-ND Lot No. 304606

Mean %CV | Range Mean %CV | Range
1 37 1.4 32 6.8
2 51 1.2 45 5.0
6 84 1.3 78 4.4
10 98 1.5 94 3.6
F2 63.35 |
Comment: The F2 value is >50.
Table 5. Summary of Dissolution Data
Apparatus - 2 (Paddle) at 75 rpm
Medium - Water at 37 °C
Volume — 900 mL

Test Product, Reference Product,

Sampling Strength, 500 mg Strength, 500 mg
Time, Hr. Lot No.105915-ND Lot No. 304606

Mean %CV | Range Mean %CV Range
1 36 5.6 A 27 3.2
2 51 5.4 39 3.5
6 83 5.3 71 1 1.7
10 98 3.6 85 4.1
F2 46.70 | '

Comment: The F2 value is <50.




Table 6. Summary of Dissolution Data
Apparatus - 2 (Paddle) at 100 rpm
Medium - Deaerated Water at 37 °C

Volume — 1000 mL

Test Product, Reference Product,
Sampling Strength, 500 mg Strength, 500 mg
Time, Hr. Lot No.105915-ND Lot No. 304606
Mean %CV | Range Mean %CV l Range
1 36 1.4 \ 31 3.6 '
2 51 0.6 46 3.5
6 84 1.3 78 2.9
10 98 2.0 90 2.9
F2 57.00 |
Comment: The F2 value is >50.
Table 7. Summary of Dissolution Data
Apparatus - 2 (Paddle) at 75 rpm
Medium - 0.01 N HCl at 37 °C
Volume — 900 mL
Test Product, Reference Product,
Sampling Strength, 500 mg Strength, 500 mg
Time, Hr. Lot No.105915-ND Lot No. 304606
Mean %CV | Range Mean %CV | Range
1 37 11.9 24 12.7
2 52 12.4 35 12.7
6 83 11.9 63 12.9
10 100 12.1 80 12.7 \
F2 48.63 | |
Comment: The F2 value is <50.
Table 8. Summary of Dissolution Data
Apparatus - 2 (Paddle) at 100 rpm
Medium - 0.01 NHCl at 37 °C
Volume — 1000 mL .
Test Product, Reference Product,
Sampling Strength, 500 mg Strength, 500 mg
Time, Hr. Lot No.105915-ND Lot No. 304606
Mean %CV | Range Mean %CV | Range
1 38 6.7 32 7.3 -
2 53 7.2 45 11.8
6 88 7.7 78 10.9
10 103 6.7 92 8.4
F2 66.69 | I

Comment: The F2 value is >50.




conclusion: The response is acceptable

A. Recommendations

L The bioequivalence study conducted under fésting conditions on metformin
hydrochloride, 500 mg ER tablets, Lot #105915-ND comparing it to Glucophage®-XR,
500 mg tablets, Lot MAM21, manufactured by Bristol-Myers Squibb is acceptable.

2. The bioequivalence study conducted at =———————-_ under non-fasting conditions on
its metformin hydrochloride, 500 mg ER tablets, Lot #105915-ND comparing it to
Glucophage® -XR, 500 mg tablets, Lot MAM21, manufactured by Bristol-Myers Squibb
is acceptable.

3. The firm has carried out another acceptable bioequivalence study conducted at -
under non-fasting conditions on its metformin hydrochloride, 500 mg
ER tablets, Lot #105915-ND comparing it to Glucophage®-XR, 500 mg tablets, Lot
MAM21, manufactured by Bristol-Myers Squibb.

4. The dissolution testing conducted by the firm on its metformin hydrochloride, 500 mg ER
' tablets, Lot #105915-ND comparing it to Glucophage-XR®, 500 mg tablets, Lot
#304606, manufactured by Bristol-Myers Squibb is acceptable.

From bioequivalence point of view, the firm has met the requirements of in vivo and in vitro
bioequivalence studies, and the application is complete.

The firm should be informed of the recommendations.

4/ 10]t6[200=

e |
/s.hﬁlwasNe%ar Ph.D.
' %@M\B’L g\a,uw‘é 10l10/03

01' Dale P. Conner, Pharm. D
Director, Division of Bioequivalence
Office of Generic Drugs

SPS/sps/10-10-03/76545n0903
cc: ANDA #76-545 (Original, Dupllcate) HFD 655 (SNerurkar, SShrivastava), Drug
File, Division File.



BIOEQUIVALENCY COMMENTS TO BE PROVIDED TO THE APPLICANT
ANDA:76-545 APPLICANT: Ivax
DRUG PRODUCT: Metformin Hydrochloride ER Tablets, 500 mg

The Division of Bioequivalence has completed its review and has no further
questions at this time.

The following dissolution testing will need to be incorporated into your
stability and quality control programs:

The dissolution testing should be conducted in 1000 mL of 0.05 M
phosphate buffer at pH 6.8 at 37 ¢ using USP Apparatus 2 (Paddle)at

100 rpm. Tentatively the test product should meet the following
specifications: :

Q1 1 Hr. %

Q2 2 Hrs. —_—%

Q3 6 Hrs. e 8

Q4 10 Hrs. Not less than --%

of the labeled amount of the drug in the dosage form is dissolved in
the given time.

Please note that the biocequivalency comments provided in this communication
are preliminary. These comments are subject to revision after review of the
entire application, upon consideration of the chemistry, manufacturing and
~controls, microbiology, labeling, or other scientific or regulatory issues.
Please be advised that these reviews may result in the need for additional
bioequivalency information and/or studies, or may result in a conclusion that
the proposed formulation is not approvable.

Sincerely yours,

C/Wam Q<

Dale P. Conner, Pharm. D.

d]' Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research



CC: ANDA
ANDA DUPLICATE
DIVISION FILE
HFD-651/ Bio Drug File
HFD-650/ SShrivastava

v:\FIRMSam\ivax\ltrssrev\76545a0903
Printed in final on 10/10/03

ndorsements: (Final with D s)
&4&§@D~655/ SShrivastavazf?Zf%iii
HFD-655/ SNerurkar AL;:§// //
/ﬂ HFD-650/ D. Conner / /6 /6 5}

BIOEQUIVALENCY -ACCEPTABLE

submission date:9/26/03

1. FASTENG STUDY—(STF)
Clinical:
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S Analytical.

Strengths:500 mg ER Tablets
71X Outcome: AC

, India
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A o -
o By Fo0DBTTRE i SErengho+ 500—ng i
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I Clinical: =~ A Canada Outcome: AC
Analytical: 3

Strengths: 500 mg ER Tableté
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OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA # : 75-546 SPONSOR : IVAX
' 6545
DRUG AND DOSAGE FORM : Metformin Hydrochloride, Extended-Release Tablets
STRENGTH(S) : 500 mg
TYPES OF STUDIES : Single-dose fasting, single-dose fed and dissolution data
CLINICAL STUDY SITE(S) Clinical: - India
.Canada

ANALYTICAL SITE(S) : , India

S1UDY SUMMAKRY [ Une fasting and two non-iastng studies are acceptable

DISSOLUTION : The dissolution study is acceptable

Vo DSI INSPECTION STATUS
Inspection needed: ¥es for Inspection statys: Inspection results:
Lambda Ther. Res. and Cor ”“i
Vimta Pharm., India garner T
First Generic = No Inspection requested: (date)
New facility _ Yes Inspection completed: (date)
For cause
Other
A
. Vi
PRIMARY REVIEWER : S. P. Shyiyastava, Ph.]). BRANCH : I
e INITIAL : , , — DATE : go}m(loos
TEAM’@ER : S. Nerurkar. Ph/x/. b BRANCH :
INITIAL : m/(\& W paTE: 101 0]2‘9&3
( W '

v[g\. DIRECTOR, DIVISION OF BIQEQUIVALENCE : DALE P. CONNER, Pharm. D.

INITIAL:M WJO DATE IOI\OlQS




'CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER:
ANDA 76-545

PHARMACOLOGY REVIEW




ANDA 76545 - 7[é ) L’f {] o B
ANDA 76-545 : | o -‘ o ‘7 : ' Reviéw C'obr'vnp.let'ed: Marcﬁ' 7, 2003.
Sponsor: lvax o - » S v _
" Date Consult Recelved by Rewewer January 23,2003
- PHARMACOLOGY COMMENTS ON CONSULT REQUEST
DRUG Metformln HCI Extended ReleaseTablets, 500 mg

Reference DruL Glucophage XR NDA 21-202, Bristol Myers Sqmbb

' CONSULT REQUEST OGD requested a safety. evaluation by DMEDP (HFD 510) of the concentratlon of
hydroxypropyl methyl cellulose in a new generic metformin formulation.

APPLICANT RESPONSE The Appllcant provided a Facsimile on January 3 2003 which prowded
references for preclinical toxicity studies with hydroxypropyl cellulose and safety evaluations based on

. permissible daily’ exposure(PDE) and acceptable daily- intake(ADI) calculations. - Unfortunately, the .

sponsor’s calculations are incorrect because they-calculate safety margins based on — mg/day doses of
hydroxypropyl methyl cellulose (HPMC). However, the HPMC is present at concentrations of — mg/
tablet, not — mg/day. Since each tablet contains 500 mg of metformin and the approved maximum daily
dose of metformin is- 2500 mg/day, patients may receive up to —— mg HPMC /day ( — mg/tablet X 5
tablets).

The: applléant calculated the PDE of HPMC as~ ‘mg/day with a safety' margin of — times the proposed
dose (see pg 07 of fax). However, the accurate PDE calculation is — mg/day + —-:mg/day = —
times the proposed dose.

The applicant states the FAO/WHO Expert Committee on Food Additives has established the acceptable
daily intake (ADI) of HPMC as 25 mg/kg/day (pg. 08 of fax). Using 60 kg as an average adult body
weight, the ADI equals 25 mg/kg/day x 60 kg = 1500 mg/day. This ADI is approxmately equal to the
proposed maximum dally HPMC dose of —-- mg/day.

Conclusion: The conclusion that can be drawn from the sponsors submission. is that although their
calculations were not based on the accurate daily dose of —— mg HPMC , the recalculated PDE and ADI -

support the safety of the daily HPMC doses achieved with this generic product. :
(_,Z&(M 2( ”ngz 2 /7 /03

Jérﬂ El-Hage, Ph.D.
Ph\armacology Supervisor
cc: ANDA 76-545
HFD510/Consult file
HFD510/EIHage/Johnsonk/MarshaIIS

HFD-102/L. Ripper j)zlz ’

3/ ID/O X
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ANDA 76-545 . 1

ANDA 76-545 Review Completed: March 7, 2003
Sponsor: lvax

Date Consult Received by Reviewer: January 23,2003
PHARMACOLOGY COMMENTS ON CONSULT REQUEST

A

DRUG: Metformin HCI Extended ReleaseTablets, 500 mg
Reference Drug: Glucophage XR, NDA 21-202, Bristol Myers Squibb

CONSULT REQUEST: OGD requested a safety evaluation by DMEDP (HFD-510) of the concentration of |
hydroxypropyl cellulose (HPC) in a new generic metformin formulation.

APPLICANT RESPONSE: The Applicant provided a Facsimile on January 3, 2003 which provided
references for preclinical toxicity studies with hydroxypropy! cellulose and safety evaluations based on
permissible daily exposure(PDE) and acceptable daily intake(ADI) calculations. Unfortunately, the
sponsor’s calculations are incorrect because they calculate safety margins based on - mg/day doses of
hydroxypropy! cellulose (HPC). However, the HPC is present at concentrations of— mg/ tablet, not —
mg/day. Since each tablet contains 500 mg of metformin and the approved maximum daily dose of
metformin is 2500 mg/day, patients may receive up to —mg HPC /day (— mg/tablet X 5 tablets).

The applicant calculated the PDE of HPC as — mg/day with a safety margin of — tmes the proposed
dose (see pg 07 of fax). However, the accurate PDE calculation is — mg/day + -mg/day =
times the proposed dose.

The applicant states the FAO/WHO Expert Committee on Food Additives has established the acceptable
daily intake (ADI) of HPC as 25 mg/kg/day (pg. 08 of fax). Using 60 kg as an average adult body weight,
the ADI equals 25 mg/kg/day x 60 kg = 1500 mg/day. This ADI is approximately equal to the proposed
maximum daily HPC dose of -——— mg/day.

Concl'usion: “The conclusion that can be drawn from the sponsors submission is that although their
calculations were not based on the accurate daily dose of —-mg HPC , the recalculated PDE and ADI
support the safety of the daily hydroxypropyl cellulose (HPC) doses achieved with this generic product.

g El-Hage, Ph.D.
, armacology Supervisor
cc: ANDA 76-545

HFD510/Consult file

HFD510/ElHage/Johnsonk/MarshallS

HFD-102/L. Ripper
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RECORD OF TELEPHONE - CONVERSATION
DATE: 6-17-03

PRODUCT NAME: Metformin Hydrochloride Extended-Release Tablets,
500 mg :

ANDA NUMBER: 76-545
FIRM NAME: Ivax Pharmaceuticals

NAME AND TITLE OF PERSON WITH
WHOM CONVERSATION WAS HELD: Stacy Bates

PARTICIPANT (S) TELEPHONE: 201-767-1700 Ext. 323
MINUTES OF CONVERSATION:

Telecon:

Mike Smela and M. Shaikh called the firm to discuss their
response in May 22, 2003 amendment regarding the 2™ non-specific
test to the release specification of the drug product. In their
response, Ivax proposed test for Metformin Hydrochloride
as an identification test. Mike told Stacy that ————— test, as
an identification test is not acceptable. Instead, Ivax needs to
include second ID test for the organic ‘portion of the molecule
(e.g., UV, TLC, etc). After making this revisgion, Ivax needs to
submit revised release specifications. Mike told her to submit
this information as a telephone amendment.

Mike gave her the fax number so that he can fax the telephone
amendment to M. Shaikh’s attention.

~ -
. N o ped
NAME OF OGD REPRESENTATIVE: Mike Smela/M. Shaikh ¢¥™ ﬁuzwdw' :

V:\firmsam\ivaxpharm\telecons\76545.TC1 b\\?\&’}
MEM}/
Q‘\'l {o"?



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

DATE: October 28, 2003 (,40 ) po? 10fadl

FROM: Cecelia M. Parise

Regulatory Policy Advisor to the Director

Office of Generic Drugs

Center for Drug Evaluation and Research
| ! O}'J ! >
THROUGH: Gary J. Buehler

Director

Office of Generic Drugs

Center for Drug Evaluation and Research

SUBJECTS: 180-Day Exclusivity for Metformin Extended-Release Tablets, 500 mg
Pediatric Exclusivity for Metformin Extended-Release Tablets, 500 mg

TO: The ANDA files for:
ANDA 76-450, Purepac
ANDA 76-545, Ivax

I 180-DAY EXCLUSIVITY

The question of which application was the first filed with a PIV certification for Metformin
Extended-Release Tablets, 500 mg, was posed and analyzed for determining eligibility for 180-
day exclusivity by the Office of Generic Drugs with input from the Office of the Chief Counsel.

Background:

Bristol Myers Squibb submitted a U.S. patent # 6475521 (the ‘521 patent) to NDA 21-202
Glucophage-XR (Metformin) Extended-Release Tablets for listing with the Agency on 11/20/02.

21202 Glucophage XR (Metformin HCI)
6475521 exp 3/19/18 formulation

per 11/19/02 1tr recd 11/20/02

issued 11/5/02 per internet



ANDA 76-450 for Purepac was previously filed when the patent was listed. Purepac submitted
_ daily PIV certifications from the date of issuance of the patent. Purepac submitted a patent
amendment on 11/20/02 (the date the patent was received by the FDA) and Purepac sent the
required notice to Bristol on 11/27/02. '

The statute states that in the case of a patent amendment containing a paragraph IV certification
‘the notice of the paragraph IV certification shall be given "when the amended application is
submitted." Section 505(j)(2)(b)(iii)of the Federal Food, Drug, and Cosmetic Act ("Act"). The
regulations state that if an ANDA is amended to include a paragraph IV certification, notice of
the paragraph IV certification must be given "at the same time that the amendment . . . is
submitted to FDA." 21 CFR 314.95(d). FDA has interpreted this language to require both a
paragraph IV certification and notice for an amendment containing a paragraph IV certification to
be complete. Therefore, Purepac’s amendment containing a PIV certification is considered
complete as of 11/27/02, the date on which the patent certification and notice obligations had
both been satisfied.

Ivax submitted an original application, ANDA 76-545, which was received by the FDA on
11/26/02. The FDA issued the acknowledgement letter for ANDA 76-545, Metformin
Hydrochloride Extended-release Tablets, S00 mg, on January 14, 2003. Subsequently Ivax sent
notice of the PIV filing on February 3, 2003. IVAX was not sued.

The statute is silent on the timing of notice of a paragraph IV certification received in an original
application; it merely states the parties who are to receive the requisite notice. See Section
505(j)(2)(b)(i) of the Act. The regulations indicate that the applicant shall send the notice when
it receives from FDA an acknowledgement letter stating that its abbreviated new drug application
is sufficiently complete to permit a substantive review. 21 CFR 314.95(b). If, after a review for
completeness, an ackowledgment letter indicating substantial completeness is issued, the
application is considered to have been complete for filing on the date it was received by the FDA.
If notice is given after the acknowledgement is received (as required by the regulations), the
paragraph IV certification is considered to have been complete as of the date the application was
originally received. Therefore, the FDA considers the date IVAX’s ANDA was received as
substantially complete, 11/26/02, as the controlling date of receipt of its paragraph IV
certification to the '521 patent.

This means that FDA considers IVAX to be the first to file for 180-day exclusivity eligibility
purposes with respect to the ‘521 patent.

II. PEDIATRIC EXCLUSIVITY
The issue of whether the second grant of pediatric exclusivity would attach to the Glucophage-

XR patent was also considered by the Office of Generic Drugs with input from the Office of the
Chief Counsel.



Rationale for Determining to which applications pediatric exclusivity attaches:

Metformin received a first grant of pediatric exclusivity on 3/15/00. This exclusivity attached to
all patents and exclusivities for the metformin moiety listed at the time the pediatric exclusivity
was granted and to protections listed for any later approved applications for which the pediatric
studies that gained the grant of exclusivity were essential to approval. See S05A(c) of the Act;
See also Guidance for Industry, Qualifying for Pediatric Exclusivity under Section 505A of the
Federal Food, Drug, and Cosmetic Act (Revised September 1999) ("Pediatric Exclusivity
Guidance") at 13-14, 15.

Pediatric exclusivity was granted to NDA 21178 for Glucovance (a glyburide/metformin
combination product) on 10/8/03. This exclusivity, based on a pediatric supplement to the
combination product, Glucovance, that contains metformin and glyburide, was the first grant of
exclusivity for glyburide and the second for metformin. Accordingly it attached to extend all
protections listed for glyburide at the time of approval (which are limited to protections on the
combination product because BMS does not market glyburide alone) and, if the pediatric
supplement receives 3 years of H-W exclusivity, will attach to that 3 year exclusivity upon
approval of the supplement. Because metformin has previously received pediatric exclusivity, it
will not attach to other metformin products. See the Act, section 505(A)(h); see also Pediatric

" Exclusivity Guidance at 14.

Accordingly, the second grant of exclusivity will involve the following changes to the OB
database:

1. NDA 20357 - Metformin - no action needed at this time.
2. 21278 Glucovance (glyburide/metformin) NDA
currently lists one patent, 6303146, and two exclusivities NC, and 1-368

---all will be extended with 6 months pediatric exclusivity as the written request went out relative
to this NDA and encompassed both ingredients

—--if H-W exclusivity is granted for the pediatric supplement, this will also be extended by 6
months

3. 21202 Glucophage XR (Metformin HCL) extended release
currently lists one patent, 6475521, and one exclusivity, NDF

----- neither of these was extended for pediatric exclusivity for the first grant of pediatric
exclusivity for the following reasons:

Pediatric exclusivity was first granted for metformin on 3/15/00; the NDA for Glucophage XR
was approved 10/13/00, subsequent to that exclusivity grant. Because the Glucophage XR
approval followed the original grant of pediatric exclusivity and the studies done to earn the



P

pediatric exclusivity for metformin were not essential for this approval, the pediatric exclusivity
did not extend the patents and exclusivities for Glucophage XR.

---neither patent or exclusivity for Glucophage XR will be extended by the pediatric exclusivity
earned for studies of the metformin/glyburide combination for the following reason:

The second period of exclusivity that will be awarded to metformin based on studies of the
metformin/glyburide combination will not apply to either the exclusivity or patent listed on the
Glucophage XR because second periods of pediatric exclusivity are limited by Section 505(A)(h)
of the Act to extend H-W exclusivity on a supplement that is approved as a result of the second
grant of pediatric exclusivity. No supplement to the Glucophage XR has been submitted based
on the studies that earned pediatric exclusivity for the metformin/glyburide combination so no
pediatric exclusivity will attach.

q:\issues\metformin\memos\180daypedsmemo.doc

Drafted by: C. Parise 10/23/03
Edited by: K. Dettelbach 10/27/03

cc: G. Buehler
R. West
C. Parise
P. Rickman
G. Davis
D. Hare
M. Shimer
M. Holovac
K. Dettelbach



OGD APPROVAL ROUTING SUMMARY

ANDA #76-545 Applicant IVAX Pharmaceuticals, Inc.
'_‘Drug Metformin HCl Extended-release Tablets Strength 500 mg

?ROVAL )5 TENTATIVE APPROVAL [ SUPPLEMENTAL APPROVAL (NEW STRENGTH) O oTHER 0O

REVIEWER: 'DRAFT Package FINAL Package
1. Project Manager, Peter Chen Date p0/22/v Date /t)z 23/0%
Review Support Br Team 2 Initials}”c Initials ?ﬁ

Application Summary:

Original Rec’d date N/l é/o T EER Status Pending O Accepta #OAI O
Date Acceptable for Filihg lszzk loa / Date of EER Status Z(p 03

Patent Certification (type) . Date of Office Bio Review

Date Patent/Exclus.expires NI ,;/03 Date of Labeling Approv. Sum o
Ccitizens' Petition/Legal Case Yes O No /ﬁ Date of Sterility Assur. App. .

(If YES, attach email from PM to CP coord) A Methods Val. Samples Pending Yes A wNo

First Generic Yes O No Commitment Rcd. from Firm Yes O No O
(If YES, Pediatric Exclusivity Tracking System
(PETS) Modified-release dosage form: Yes ﬁ No OO
RLD =
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Study Submitted )
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Comments:
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7. Project Manager, Peter Chen
Date iD/zY%&g

Review Support Branch Team 2
- Initials

h)“ ,Date PETS checked for first generic drug (just prior to notification to firm)

Applicant notification:
Time notified of approval by phone 4. SgATlime approval letter faxed

FDA Notification:
/9/28]c TDate e-mail message sent to "CDER-OGDAPPROVALS[ distribution list.

/e Date Approval letter copied to \\CDSO01l4\DRUGAPP\ directory.
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IVAX

Pharmaceuticals, Inc.

140 Legrand Avenue
Northvale, New Jersey » 07647
Telephone: 201-767-1700

. www.IVAXPharmaceuticals.com

Via Féderai Express _. O K |
. ey el 2693

NOV 25 2002 | : ((:MAV

Mr. Gary Buehler, Director
Office of Generic Drugs d ]%
~ Center for Drug Evaluation and Research . é ‘ m )C

Food and Drug Administration . %{, C[ P
%

Metro Park North II @ m |
7500 Standish Place, Room 150 C m 9 W - {\
Rockville, MD 20855-2773 “'O Jp »

ABBREVIATED NEW DRUG APPLICATION

Re: Metformin Hydrochloride Extended-Release Tablets, 500 mg
Original ANDA Submission '

Dear Mr. Buehler:

Pursuant to Section 505() of the Federal Food, Drug and Cosmetic Act, and in compliance with 21 CFR §314.94,
IVAX Pharmaceuticals, Inc., herewith submits an Abbreviated New Drug Application (ANDA) for Metformin

. Hydrochloride Extended-Release Tablets, 500 mg.

IVAX has organized its ANDA in accordance with the OGD guidance of February 1999, entitled, Organization of
an ANDA. In support of this application, the information outlined below is provided:

Table of Contents

Form FDA 356h

Basis for Submission

Patent Certification and Exclusivity Statement

Comparison between the proposed drug and the reference listed drug (Glucophage® XR Tablets, manufactured

by Bristol-Myers Squibb Company)

» Draft Labeling (Four copies each in the archival [blue] binder, chemistry review [red] binder and the
pharmacokinetic and bioavailability review [orange] binder.)
Certificaticnn of Financial Interests and Arrangements of Clinical Investigators (Form FDA 3454)

s In-Vivo Biceguivalence Studies (one fasting and two fed):

Protocol No. MET/23/47/02-03: Single Dose Crossover Comparative Bioavailability Study of Metformin
Hydrochloride 500 mg Extended-Release Tablets in Healthy Male Volunteers under Fasting Conditions

Protocol No. MET/23/45/02-03: Single Dose Crossover Comparative Bioavailability Study of Metformin
Hydrochloride 500 mg Extended-Release Tablets in Healthy Male Volunteers under Fed Conditions

Protocol No. P1BD02008: Single Dose Crossover Comparative Bioavailability Study of Metformin
Hydrochloride 500 mg Extended-Release Tablets in Healthy Male Volunteers under Fed COHM'VED

NOV 2 62002
 0GD/CDER



Gary Buehler, Director Metformin Hydrochloride Extended-Release Tablets
Office of Generic Drugs 500 mg

Page 2 of 2 ' Original ANDA Submission

Study numbers MET/23/47/02-03 (fasting) and MET/23/45/02-03 (fed) were both conducted by’
, India. Study number P1BD02008 (fed) was conducted by
, Canada. The two fed studies (one in India, one in Canada) were performed to demonstrate that fed
studies performed in India yield equivalent results to those performed in the US or Canada. Based on the
results, IVAX Pharmaceuticals, Inc., intends to perform future fed bioequivalence studies in India.

Data diskettes are included in the front covers of the pharmacokinetic and bioavailability review (orange)
binders: Volumes 2 of 21, 15 of 21 and 19 of 21, respectively.

¢  Chemistry, Manufacturing and Controls Information
Debarment, Conviction and Field Copy Certifications
Methods Validation Package: Three (3) separately bound and identified copies are provided. IVAX
Pharmaceuticals, Inc., commits to satisfactorily resolve any issues which might be identified during review of
the methods validation, whether this occurs before or after ANDA approval.

The archival copy of this application consists of 24 volumes. The chemistry review copy consists of 4 volumes.
The pharmacokinetic and bioavailability review copy consists of 21 volumes.

The exhibit batch for this application was manufactured and packaged at IVAX Pharmaceuticals Caribe Inc., Cidra,
Puerto Rico, a wholly-owned subsidiary of IVAX Corporation, Miami, Florida.

IVAX Pharmaceuticals, Inc., requests that all information in this file be treated as confidential within the meaning of
21 CFR §314.430, and that no information from the file be submitted to an applicant without our written consent to
an authorized member of your Office. We have made a concerted effort to ensure that this application contains all
of the information that the Office of Generic Drugs may require. Should you have any questions, or require
additional information, please contact our office at your convenience at (201) 767-1700, extension 323 or 146.

Sincerely,

ARMACEUTICALS, I

Pafricia Jaworski

New Product Submis3i

cc: District Office

IVAX
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NEW CORRESP Phaactlcals, ine.

140 Legrand Avenue
Northvale, New Jersey » 07647
Telephone: 201-767-1700
www.[VAXPharmaceuticals.com

VIA FACSIMILE

Ms Emily Thomas, Project Manager ) N C

Regulatory Review Branch JAN 0 3 2003

Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration
Document Control Room

Metro Park North {1

7500 Standish Place, Room 150
Rockville, MD 20855-2773

GENERAL CORRESPONDENCE

Re: IVAX ANDA for Metformin Extended Release Tablets, S00 mg '
Submission dated November 25, 2002

Dear Ms. Thomas,

Reference is made to our telephone conversation of December 12, 2002 in which you asked IVAX to
provide additional safety and toxicity data for an inactive ingredient (hydroxypropy! cellulose) used in the
above subject ANDA’s formulation. You advised that the daily dosage limit for this ingredient published
in the FDA’s 1996 Inactive Ingredients Guide (IIG) of 0.58 g is in error, and that IVAX Pharmaceutical’s
formulation uses a maximum daily dosage of -~ mg, which exceeds the yet unpublished IIG limit.

Given the above information, IVAX has assembled safety and toxicity data to justify the = mg maximum
daily dosage of hydroxypropyl cellulose in our formulation. Attached for your review please find our
Safety Evaluation along with a tabular Summary of Oral Toxicity Studies with HPC as well as a tabular
Calculation of Acceptable Levels and published references.

" IVAX Pharmaceuticals, Inc. has made a concerted effort to ensure that this submission contains all of the

information required by the Office of Generic Drugs. Should you have any questions, or require additional
information, please contact our office at your convenience at (201) 767-1700, ext. 323 or 146.

Sincerely,

Patricia Jaworski ‘ ‘ RECEIVED
Associate Directy gulatory Affairs ‘ ‘

New Product Sub Ons _ _ JAN 17 2003
Enplosures ' OGD / CDER
PJ/GO o

. Postit* Fax Note 7671 |Date | f3 /-a 2 |dhgs> 3
'  Fimdy Thomas ™ P Dawercs,

{ : —
Co./Dept. A éD(:'K’ /C @D Co. I\/A X
Phone # Phone # ol-76 7_/-?00
PxE 3gi-599-117¢ [ X7 3.




ANDA 76-545 k4

IVAX Pharmaceuticals, Inc.

Attention: Patricia Jaworski

140 Legrand Avenue -
Northvale, NJ (07647 JAN 14 2&3
l"lllllllll"IIIII|"lIl|l”III

Dear Madam:

Wé acknowledge the receipt of your abbreviated new drug
application submitted pursuant to Section 505(j) of the
Federal Food, Drug and Cosmetic Act.

Reference is made to the telephone conversations dated
December 12, 2002 and January 6, 2003 and your correspondences
dated January 3, 2003, January 13, 2003 and January 14, 2003.

NAME OF DRUG: Metformin Hydrochloride Extended-release Tablets,
500 mg

DATE OF APPLICATION: November 25, 2002
DATE (RECEIVED) ACCEPTABLE FOR FILING: November 26, 2002

You have filed a Paragraph IV patent certification, in
accordance with 21 CFR 314.94 (a) (12) (i) (A) (4) and Section
505(3) (2) (A) (vii) (IV) of the Act. Please be aware that you need
to comply with the notice requirements, as outlined below. In
order to facilitate review of this application, we suggest that
you follow the outlined procedures below:

CONTENTS OF THE NOTICE

You must cite section 505(j) (2) (B) (ii) of the Act in the notice
and should include, but not be limited to, the information as
described in 21 CFR 314.95(c).

SENDING THE NOTICE

In accordance with 21 CFR 314.95(a):

Send notice by U.S. registered or certified mail with return
receipt requested to each of the following:



1) Each owner of the patent or the fepreSentative designated
by the owner to receive the notice.

2) ‘The holder of the approved application under section 505 (b)
- of the Act for the listed drug claimed by the patent and
for which the appllcant is seeking approval.

3) An applicant may rely on another form of documentation only
if FDA has agreed to such documentation in advance.

DOCUMENTATION OF NOTIFICATION/RECEIPT OF NOTICE

You must submit an amendment to this application with the
following: '

In accordance with 21 CFR°'314.95(b), provide a statement
certifying that the notice has been provided to each person
identified under 314.95(a) and that notice met the content
requirements under 314.95(c).

In accordance with 21 CFR 314.95(e), provide documentation of ‘
receipt of notice by providing a copy of the return receipt or a
letter acknowledging receipt by each person prov1ded the notice.

A designation on the exterior of the envelope and above the body
of the cover letter should clearly state "PATENT AMENDMENT".
This amendment should be submitted to your application as soon
as documentation of receipt by the patent owner and patent
holder is received. :

DOCUMENTATION OF LITIGATION/SETTLEMENT OUTCOME

You are requested to submit an amendment to this appllcatlon
that is plainly marked on the cover sheet “PATENT AMENDMENT” with
the following:

If litigation occurs within the 45-day period as provided for in
section 505(j) (4) (B) (iii) of the Act, we ask that you provide a
copy of the pertinent notification.

Although 21 CFR 314.95(f) states that the FDA will presume the
notice to be complete and sufficient, we ask that if you are not
sued within the 45-day period, that you provide a letter
immediately after the 45 day period elapses, stating that no
legal action was taken by each person provided notice.



You must submit a copy of a court order or judgement,'or a
settlement agreement, or a settlement agreement between the
parties, whichever is applicable, or a licensing agreement
between you and the patent holder, or any other relevant
information. We ask that this information be submitted promptly
to the application.

If you have further questions you may contact Gregg Dévis,
Chief, Regulatory Support Branch, at (301)827-5862.

We will correspond with you further after we have had the
opportunity to review the application.

Please identify any communications cOncerning.this‘applicatiOn
with the ANDA number shown above.: '

Should you have questions concerning this application, contact:

Peter Chen
Project Manager
(301) 827-5848

Siiz?rely yours,

Wm Peter Rickman

Director

Division of Labeling and Program Support
Office of Generic Drugs

Center for Drug Evaluation and Research




ANDA 76-545

CccC:

DUP/Jacket
Division File
Field Copy
HFD-610/R.West
HFD-610/P.Rickman
HFD-92°
HFD-615/M.Bennett
HFD-600/

Endorsement: '
HFD-615/GDavis, Chief, RSB INJAN-Z0D qate
HFD-615/EThomas, ¢SO _ Sl (Virvaes \aley date
Word File V:\Firmsam\ivaxphérm\ltrs&feview\76545;ack _
FT/EST 01/14/03 ' o '
ANDA Acknowledgment Letter!

APPEARS THIS WAY
OH ORIGIHAL



MINOR AMENDMENT

ANDA 76-545

. OFFICE OF GENERIC DRUGS, CDER, FDA
Document Control Room, Metro Park North IT
7500 Standish Place, Room 150

Rockville, MD 20855-2773 (301-594-0320) w2 18 am
APPLICANT: IVAX Pharmaceuticals, Inc. TEL: 201-767-1700
ATTN: Patricia Jaworskij FAX:201-767-3804
FROM: Peter Chen | PROJECT MANAGER: 301-827-5848
Dear Madam:

This facsimile is in reference to your abbreviated new drug application dated November 25, 2002, submitted
pursuant to Section 505(j) of the Federal Food, Drug, and Cosmetic Act for Metformin Hydrochloride Extended-
release Tablets, 500 mg. :

The application is deficient and, therefore, Not Approvable under Section 505 of the Act for the reasons provided -
in the attachments ( 2 pages). This facsimile is to be regarded as an official FDA communication and unless
requested, a hard copy will not be mailed.

The file on this application is now closed. You are required to take an action described under 21 CFR 314.120
which will either amend or withdraw the application. Your amendment should respond to all of the deficiencies
listed. Facsimiles or partial replies will not be considered for review, nor will the review clock be reactivated until
all deficiencies have been addressed. The response to this facsimile will be considered to represent a MINOR
AMENDMENT and will be reviewed according to current OGD policies and procedures. The designation as a
MINOR AMENDMENT should appear prominently in your cover letter. You have been/will be notified in a
separate communication from our Division of Bioequivalence of any deficiencies identified during our review of
your bioequivalence data. If you have substantial disagreement with our reasons for not approving this application,
you may request an opportunity for a hearing.

| SPECIAL INSTRUCTIONS: Chemistry comments included.

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM
DISCLOSURE UNDER APPLICABLE LAW.,

If received by someone other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any disclosure,
dissemination, copying, or other action to the content of this communication is not authorized. If you have received this document in error, please immediately
- notify us by telephone and return it to us by mail at the above address.
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36. CHEMISTRY COMMENTS TO BE PROVIDED TO THE APPLICANT

ANDA: 76-545 APPLICANT: Ivax Pharmaceuticals, Inc

DRUG PRODUCT: Metformin Hydrochloride Extended-Release Tablets, 500 mg.

The deficiencies presented below represent MINOR deficiencies.

A. Deficiencies:
1. 1 —
2.
3.
4.
B.  In addition to responding to the deficiencies presented.above, please note and

acknowledge the following comments in your response:

1.

Your resporis'e shouldralso address the labeling deficiencies faxed to you
on February 26, 2003. ' '

An acceptable compliance evaluation is needed for the approval of your
application. We have requested an evaluation from the Office of
Compliance.

A satisfa“dry Methods Validation study is needed to support the ANDA.
We will schedule the validation with our laboratory when the testing
issues are resolved. :



4.

5.

Please provide any additional stability data that is available.

Your bioequivalence information is pending review. Deficiencies, if any,
will be communicated separately.

Sincerely yours,

Bd Lo Z.

Rashmikant M. Patel, Ph.D

Director

Division of Chemistry I

Office of Generic Drugs

Center for Drug Evaluation and Research

APPEARS THIS WAY
ON ORIGINAL
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MAY 22 2003

VIA FEDERAL EXPRESS

Mr. Gary Buehler

Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration
Document Control Room

Metro Park North II

7500 Standish Place, Room 150
Rockville, MD 20855-2773

ORIG AMENDMENT

N

IVAX

Pharmaceuticals, Inc.

140 Legrand Avenue
Northvale, New Jersey » 07647
Telephone: 201-767-1700
www.IVAXPharmaceuticals.com

MINOR AMENDMENT - CHEMISTRY

Re: ANDA 76-545 for Metformin Hydrochloride Extended Release Tablets, S00 mg

Dear Mr. Buehler,

Reference is made to IVAX’s pending ANDA 76-545 for Metformin Hydrochloride Extended Release
Tablets, 500 mg. Further reference is made to the Agency’s correspondences dated February 26, 2003 and
April 16,2003. Pursuant to 21 CFR Parts 314.96 and 314.120, IVAX Pharmaceuticals, Inc. is amending
the application by responding to the comments cited in the Agency’s letter. As inzrructed in the Agency’s
correspondence, this response is considered a MINOR AMENDMENT.

In response to the Agency’s comments, we submit the following:

A. Deficiencies:

I.C

Response:

Response:

i

2l

RECEIVED
MAY 2 3 7003
OGD /CDER




Redacted | page(s)
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Metformin HCI Extended Release Tablets, 500 mg
Minor Amendment - Chemistry
’ Page 3

Response:

IVAX Pharmaceuticals, Inc. notes and acknowledges that an acceptable compliance evaluation is
needed for the approval of our application.

3. A satisfactory Methods Validation study is needed to support the ANDA. We will schedule the
validation with our laboratory when the testing issues are resolved.

Response:
IVAX Pharmaceuticals, Inc. acknowledges that a satisfactory Methods Validation study is

required, and IVAX commits to work expeditiously to respond to all inquiries for the Methods
Validation study, when scheduled.

4. Please provide any additional stability data that is available.

Response:

As requested by the Agency, IVAX Pharmaceuticals, Inc. herewith submits updated Stability
Summary Reports. Please refer to Exhibit 3 for 9 Months Controlled Room Temperature
stability data.

5. Your bicequivalence information is pending review. Deficiencies, if any, will be
communicated separately.

Response:

IVAX Pharmaceuticals, Inc. acknowledges that the bioequivalence information is pending review.
If any deficiencies are cited by the Agency, IVAX commits to resolve them expeditiously.

IVAX Pharmaceuticals, Inc. has made a concerted effort to ensure that this submission contains all of the
information required by the Office of Generic Drugs. Should you have any questions, or require additional
information, please contact our office at your convenience at (201) 767-1700, ext. 323 or 146.

Sincerely,

IVA ARMACEUTI S, INC.
] \
Pan&icia Jaworski

Associate Director, atory Affairs
New Product Submissions

PJ/mn

IVAX
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-~ Pharmaceuticals, Inc.

140 Legrand Avenue

JUN 1 Northvale, New Jersey 07647
‘ N 1 0 2003 Telephone: 201-767-1700
www.IVAXPharmaceuticals.com

Via Federal Express

ORIG AMENDMENT

Mr. Gary Buehler, Director

Office of Generic Drugs N

Center for Drug Evaluation and Research \Q/'F'
Food and Drug Administration

Document Control Room FPL
Metro Park North II '

7500 Standish Place, Room 150
Rockville, MD 20855-2773

LABELING AMENDMENT

Re: ANDA 76-545 — Metformin Hydrochloride Extended-release Tablets, 500 mg
Dear Mr. Buehler:

B Reference is made to our pending Abbreviated New Drug Application for Metformin Hydrochloride

A Extended-release Tablets, 50 mg, filed November 25, 2002, and to the Agency’s facsimile
correspondence dated February 26, 2003. In response to the Agency’s comments and pursuant to 21
CFR Parts 314.96 and 314.120, IVAX Pharmaceuticals, Inc. is amending its application by
responding to the deficiencies cited:

Labeling Deficiencies:
. 1. CONTAINER — 500 mg [100’s, 500’s, 1000s] bottles
A. Please revise your storage temperature statement so that it reficcts our current standard
storage temperature range. Revise to read “Store at 20-25 deg C (68-77 deg F). [See USP
controlled room temperature]”.
B. Revise “Each Tablet contains...” to “Each éxtended—release tablet contains...".
2. UNIT-DOSE BLISTERS 10s — Satisfactory in draft.

3. UNIT-DOSE BLISTER CARTONS (10 X 10s)

A. We encourage you to relocate “For full prescribing information, see enclosed package
insert” to the side panel under a “Usual Dosage” section.

- \§ B. See comments under C ONT AINER. RECE\\! ED
oGD / CDER
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Mr. Gary Buehler ANDA 76-545
OGD, CDER, FDA Metformin Hydrochloride Extended-release Tablets, 500 mg
Page 2 Labeling Amendment

4. PHYSICIAN'S INSERT

A. GENERAL COMMENT — Where “metformin Hydrochloride tablets” and “metformin
hydrochloride extended-release tablets” are joined together by “and/or” in a sentence,
please replace the conjoined established names with “metformin”. Please retain both
established names as they are written in the INDICATIONS and USAGE, DOSAGE AND
ADMINISTRATION, and HOW SUPPLIED sections.

B. DESCRIPTION — “hydroxypropyl methylcellulose” should be changed to the new title
“hypromellose”.

C. CLINICAL PHARMACOLOGY, Clinical Studies, Metformin

Delete text protected by M-6 that does not expire until April 19, 2004. In the second
paragraph delete the *

2

D. INDICATIONS AND USE, revise the section title to “INDICATIONS AND USAGE".

E. DOSAGE AND ADMINISTRATION, Concomitant Metformin HCIl or Metformin HCI
extended release and Oral Sulfonylurea Therapy in Adult Patients subsection, ond

paragraph. '

Delete * -.” This text is covered by the
M-6 exclusivity.

F. HOW SUPPLIED — See comment regarding our standard temperature statement.

5. PATIENT INFORMATION LEAFLET — See comment “4a” under PHYSICIAN’S INSERT

Response:

As requested by the Agency, revised final printed container labels are provided as Exhibit 1. To
facilitate review, and in accordance with 21 CFR 314.94(a)(8)(iv), we have provided a side-by-side
comparison of the labeling proposed in the amendment versus the last submitted labeling, with all
differences annotated and explained. '

Please note with specific reference to comment 3.A., on Unit dose blister cartons, IVAX’ standard
practice is to provide “For full prescribing information, see enclosed package insert” directions on
the front panel. Historically this has been found acceptable by the Agency.

In addition, IVAX Pharmaceuticals, Inc. has provided revised final printed package insert labeling in
Exhibit 2. To facilitate review, and in accordance with 21 CFR 314.94(a)(8)(iv), we have provided a
side-by-side comparison of the labeling proposed in the amendment versus the last submitted
labeling, with all differences annotated and explained.

IVAX



Mr. Gary Buehler ANDA 76-545
OGD, CDER, FDA Metformin Hydrochloride Extended-release Tablets, 500 mg

Page 3 ' Labeling Amendment

In addition, IVAX Pharmaceuticals, Inc. has provided revised final printed patient leaflet labeling in
Exhibit 3. To facilitate review, and in accordance with 21 CFR 314.94(a)(8)(iv), we have provided a
side-by-side comparison of the labeling proposed in the amendment versus the last submitted
labeling, with all differences annotated and explained.

IVAX Pharmaceuticals, Inc. has made a concerted effort to ensure that this amendment contains all
of the information requested by the Office of Generic Drugs. Should you have any questions, or

require additional information, please contact our office at your convenience at (201) 767-1700, ext.
323 or 146.

Sincerely,

PHARMACEUTIGALS, INC.

lPatricia Jaw,
Associate D1 , Regulatory Affairs
New Product Submissions

PJ/GO

APPEARS THIS WAY
 ON ORIGINAL

WAX



\_/ia» Telefax

Mr. Mike Smela, DCI, OGD, (301) 594-0180

" Via Federal Express

Mr. Gary Buehler, Director

Office of Generic Drugs

Center for Drug Evaluation and Research
Food and Drug Administration
Document Control Room

Metro Park North II

7500 Standish Place, Room 150
Rockville, MD 20855-2773

IVAX

Pharmaceuticals, Inc.

140 Legrand Avenue
Northvale, New Jersey 07647
Telephone: 201-767-1700
www.IVAXPharmaceuticals.com

ORIG AMENDMENT
Nl

JUN 27 2003

TELEPHONE AMENDMENT- Chemistry

Re: ANDA 76-545 for Metformin Hydrochloride Extended-Release Tablets, S00 mg

Dear Mr. Buehler:

Reference is made to IVAX’s pending Abbreviated New Drug Application for Metformin Hydrochloride
Extended-Release Tablets, 500 mg, and to our Minor Amendment dated May 22, 2003. Further
reference is made to the Agency’s telephone communication on June 17, 2003. Pursuant to 21 CFR
Parts 314.96 and 314.120, IVAX Pharmaceuticals, Inc., is amending the application by responding to
OGD’s comments. As instructed, this response should be considered a TELEPHONE AMENDMENT.

In response to the Agency’s comments, we submit the following:

1. The OGD acknowledges IVAX's response #A.1. from the firm’s Minor Amendment dated May 22, 2003.
However, the Agency believes that a second identification test for finished product release is necessary.

The reason for this is that the retention time in the existing

test is non-specific. Please revise your

finished product specifications and methods to include a second identification test which is specific to the
organic portion of the molecule. A UV, TLC or another unique HPLC test are all examples of analyses -

which would be acceptable for this purpose.

Response:

As requested, IVAX has revised the finished product release specifications for Metformin Hydrochloride
Extended-Release Tablets, 500 mg, to include an additional identification test specific to the molecule’s

organic portion. The test will be conducted using

Please refer to Exhibit 1, in

which copies of the updated specification and analytical method can be found.

RFCEIVED
JUN 3 0 2003
OGL/CDER



Mr. Gary Buehler, Director » Metformin HCl Extended-Release Tablets, 500 mg
Office of Generic Drugs ANDA 76-545

Page 2 Telephone Amendment- Chemistry

IVAX Pharmaceuticals, Inc., has made a concerted effort to ensure that this response is complete, and that the.
information contained herein is satisfactory. Should the Office of Generic Drugs have any questions, or require
additional information, please contact our office at your convenience at (201) 767-1700, ext. 323 or 146.

Sincerely,

IVAX PHARMACEUT}

s

Patricia Jaw
Associate D or, Regulatory Affairs
New Product Submissions

Pl/sb

cc: District Office

APPEARS THIS WAY
OM ORIGINAL

TVAX



‘ IVAX

Pharmaceuticals, Inc.

140 Legrand Avenue
Northvale, New Jersey ¢ 07647
Telephone: 201-767-1700

www.IVAXPharmaceuticals.com
Via Federal Express

Mr. Gary Buehler, Director 1

Office of Generic Drugs AUG 3 2003

Center for Drug Evaluation and Research DY S s NEW cm

Food and Drug Administration OG > B S; RESP

Document Control Room \QC/
Metro Park North II

7500 Standish Place, Room 150

Rockville, MD 208552773

CORRESPONDENCE

‘Re: ANDA 76-545 for Metformin Hydrochloride Extended-Release Tablets, S00 mg

Dear Mr. Buehler:

Reference is made to [VAX’s pending Abbreviated New Drug Application for Metformin Hydrochloride
Extended-Release Tablets, 500 mg, and to our subsequent amendments. Pursuant to 21 CFR Parts
314.96 and 314.120, IVAX Pharmaceuticals, Inc., is amending our application.

[VAX Pharmaceuticals, Inc. kindly requests that ,and its provision as an Outside
Contract Laboratory/Alternate Testing Facility be withdrawn from our ANDA 76-545 for Metformin
Hydrochloride Extended-Release Tablets, 500 mg.

IVAX Pharmaceuticals, Inc., has made a concerted effort to ensure that this response is complete, and that the
information contained herein is satisfactory. Should the Office of Generic Drugs have any questions, or require
additional information, please contact our office at your convenience at (201) 767-1700, ext. 323 or 146.
Sincerely,

IVAX PHARMACEUTIC INC.

atricia Jaworsk
Director of Regulatory Affairs

PJ/mn



"~ OFFICE OF GENERIC DRUGS, CDER, FDA

BIOEQUIVALENCY AMENDMENT

ANDA 76-545

Document Control Room, Metro Park North II
7500 Standish Place, Room 150
Rockville, MD 20855-2773 (301-594-0320)

SEP | 2 2003
APPLICANT: Ivax Pharmaceuticals, Inc. TEL: 201-767-1700
ATTN: Patricia Jaworski FAX: 201-767-3804

FROM: Steven Mazzella PROJECT MANAGER: 301-827-5847

Dear Madam:

This facsimile is in reference to the bioequivalency data submitted on November 25, 2002, pursuant to Section
505(j) of the Federal Food, Drug, and Cosmetic Act for Metformin Hydrochloride Extended Release Tablets, 500

mg.

The Division of Bioequivalence has completed its review of the submissiion(é) réferenced above and has identified
deficiencies which are presented on the attached 2 pages. This facsimile is to be regarded as an official FDA

communication and unless requested, a hard-copy will not be mailed.

You should submit a response to these deficiencies in accord with 21 CFR314. 96. Your amendment should

respond to all the deficiencies listed. Facsimiles or partial replies will not be considered for review, nor will the
review clock be reactivated until all deficiencies have been addressed. Your cover letter should clearly indicate that
the response is a "Bioequivalency Amendment" and clearly identify any new studies (i.e., fasting, fed,

multiple dose, dissolution data, waiver or dissolution waiver) that might be included for each strength. We also
request that you include a copy of this communication with your response. Please submit a copy of your ‘
amendment in both an archival (blue) and a review (orange) jacket. Please direct any questions concerning this
commumcatlon to the project manager identified above. :

'SPECIAL INSTRUCTIONS:

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOVM IT IS ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONF]])ENTIAL , OR PROTECTED FROM
DISCLOSURE UNDER APPLICABLE LAW.

If received by someone other than the addressee or a person authorized to deliver this document to thc addressce you are hercby notified that any disclosure,
dissemination, copying, or other action to the content of this communication is not authorized. If you have recclved this document in error, please immediately
notify us by tclephone and retum it to us by mail at the above address. 3 .
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BIOEQUIVALENCY DEFICIENCIES

ANDA:76-538

SEP 12 zn

APPLICANT: Ivax

DRUG PRODUCT: Metformin Hydrochloride, ER Tablets, 500 mg

The Division of Bioequivalence has completed its review of your

submission (s)

acknowledged on the cover sheet. The following

deficiencies have been identified:

1. In the single-dose fasting study, #MET/23/47/02-03:

a.

2.

Please provide signed and dated letter from the ,
Independent Ethics Committee (IRB) pertaining to the
approval of the protocol and applicable deviations.

. Please provide the information regarding reassay and

SOPs that is highlighted below in the item 2.
In the single-dose fed (Indian) study:

You performed repeat analyses on a number of samples on
9/15/02, 9/18/02 and 9/28/02, but have not provided the
necessary details. Please provide a table that
identifies every missing sample in the study. Also, for
every reassayed sample, please provide a table
identifying the reason(s) for reassay, as well as the
original and reassayed values of the sample. Please

.identify which value was selected for the PK analysis.

Please provide the Standard Operating Procedures (SOPs)
for all types of reassays including those that describe
criteria for identifying and reassaying
pharmacokinetically anomalous samples.'The SOP (s)
should clearly state objective criteria for defining
pharmacokinetic anomalies, the method of reassay, and
acceptance criteria for selecting which value to report
for the reassayed sample. This SOP should be in place
prior to the start of the study. Otherwise, the
Division of Bioequivalence will not accept reassayed
values of samples. Finally, please conduct all
pharmacokinetic and statistical analyses using both the
original as well as reassayed values.

Since there is no USP method, the FDA recommends the
following dissolution  method developed for the RLD -
Medium - 0.05 M phosphate buffer-at pH 6.8, Volume 1000
mL at 37 0C, and Apparatus 2 (Paddle) at 100 rpm. You
have conducted dissolution testing using a slightly

38



different method - 900 mL of the medium and Paddle
speed of 75 rpm. Please provide the comparative
dissolution data using the FDA method.

Additionally, for control release drug products, the
DBE requests dissolution testing in the multiple media.
You are requested to provide comparative dissolution
data in the 900 and 1000 mL of multiple media (e.g. in
water and in buffered media at pH 1.2, 4.5 and 6.8)
using Apparatus 2 (Paddle) at 75 and 100 rpm and at 1,
2, 6 and 10 hours sampling time points or until at
least 85% of the labeled amount is dissolved.

Sincerely yours,

' .
ale P. Connef, Pharm. D.

Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research
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IVAX

Pharmaceuticals, Inc.

140 Legrand Avenue
Northvale, New Jersey ® 07647
Telephone: 201-767-1700

ORlG AMENDMENT www.[VAXPharmaceuticals.com
Via Federal Express

Mr. Gary Buehler, Director N ‘ %

Office of Generic Drugs

Center for Drug Evaluation and Research

Food and Drug Administration : A
Document Control Room . - SEP 26 2003
Metro Park North II .

7500 Standish Place, Room 150

Rockville, MD 20855-2773

BIOEQUIVALENCE AMENDMENT

Re: ANDA 76-545 for Metformin Hydrochloride Extended-Release Tablets, 500 mg
Dear Mr. Buehler:

Reference is made to IVAX’s pending Abbreviated New Drug Application for Metformin Hydrochloride
Extended-Release Tablets, 500 mg, and to the Agency’s correspondence dated September 12, 2003. Pursuant to
21 CFR Parts 314.96 and 314.120, IVAX Pharmaceuticals, Inc., is amending the application by responding to
DBE’s comments. As instructed, this response should be considered a BIOEQUIVALENCE AMENDMENT.

In response to the Division of Bioequivalence’s comments, we submit the following:
1. Inthe single-dose fasting study, #MET/23/47/02-03:

a. Please provide signed and dated letter from the Independent Ethics Committee (IRB) pertaining to the
approval of the protocol and applicable deviations.

Response:

As requested, IVAX is providing a signed and dated letter from the Independent Ethics Committee
pertaining to the approval of the fasting study protocol #MET/23/47/02-03 and applicable deviations.
Please refer to Exhibit 1.

b. Please provide the information regarding reassay and SOPs that is highlighted below in the Item 2.
Response:

Please refer to Exhibit 1, in which we have provided a written report from and three (3)
CD’s (CD’s provided in REVIEW COPY ONLY) which contain the following information:

s IRB approval for the study
e PK parameters using all re-assayed values only
e  PK parameters using original values only
+ Rationale and values for the repeat analysis for the study
SOP BA-28-01 for repeat analyses o e e
e  Summary statistics using all rezssayed values “?\ Eit i 3 ﬁ‘vj 5":’ E}
e  Summary statistics using original values only

SEP 2 9 2003
OGDICDER

We trust that this data will be satisfactory.



Mr. Gary Buehler, Director Metformin HCl Extended-Release Tablets, 500 mg
Office of Generic Drugs ANDA 76-545
Page 2 Bioequivalence Amendment

27N

2. Inthe single-dose fed (Indian) study (#MET/23/45/02-03):

You performed repeat analyses on a number of samples on 9/1 5/02, 9/18/02 and 9/28/02, but have not
provided the necessary details. Please provide a table that identifies every missing sample in the study.
Also, for every reassayed sample, please provide a table identifying the reason(s) for reassay, as well as
the original and reassayed values of the sample. Please identify which value was selected for the PK
analysis. Please provide the Standard Operating Procedures (SOPs) for all types of reassays including
those that describe criteria for identifying and reassaying pharmacokinetically anomalous samples. The
SOP(s) should clearly state objective criteria for defining pharmacokinetic anomalies, the method of
reassay, and acceptance criteria for selecting which value to report for the reassayed sample. This SOP
should be in place prior to the start of the study. Otherwise, the Division of Bioequivalence will not accept
reassayed values of samples. Finally, please conduct all pharmacokinetic and statistical analyses using
both the original as well as reassayed values.

Response:
Please refer to Exhibit 1, in which we have provided a written report from ~———————. and three (3) CD’s

(CD’s provided in REVIEW COPY ONLY) which contain the following information:

. PK parameters using all re-assayed values only

e  PK parameters using original values only

e  Rationale and values for the repeat analysis for the study

SOP 23/13 for repeat analyses

. Summary statistics using all reassayed values

. Summary statistics using original values only

. Comments by Principal Investigator concerning missing values

We trust that this data will be satisfactory.

.3 Since there is no USP method, the FDA recommends the following dissolution method developed for the
RLD:

Medium 0.05M phosphate buffer at pH 6.8, Volume 1000 mL at 37°C, and USP Apparatus 2 (paddle)
at 100 rpm.

You have conducted dissolution testing using a slightly different method: 900 mlL of the medium and
paddle speed of 75 rpm. Please provide the comparative dissolution data using the FDA method.

Résponse:
As instructed, IVAX has conducted dissolution testing using the FDA recommended method which was
developed for the RLD. The conditions are as follows:

o 0.05M phosphate buffer at pH 6.8, Volume 1000 mL at 37°C, and USP Apparatus 2 (paddle) at 100 rpm

© Comparative dissolution data and profiles are provided in Exhibit 2.

IAX



Mr. Gary Buehler, Director Metformin HC] Extended-Release Tablets, 500 mg
Office of Generic Drugs ANDA 76-545

Page 3 Bioequivalence Amendment

4. Additionally, for control release drug products, the DBE requests dissolution testing in the multiple media.
You are requested to provide comparative dissolution data in the 900 and 1000 mL of multiple media (e.g.
in water and in buffered media at pH 1.2, 4.5 and 6.8) using Apparatus 2 (paddle) at 75 and 100 rpm and at
1,2, 6 and 10 hours sampling time points or until at least 85% of the labeled amount is dissolved.

Response:

As requested, IVAX has conducted dissolution testing in 900 and 1000 mL of multiple media using
Apparatus 2 (paddle) at 75 and 100 rpm, at 1, 2, 6 and 10 hours sampling time points. The conditions are
as follows:

phosphate buffer at pH 6.8, volume 900 mL at 37°C, and USP Apparatus 2 (paddle) at 75 rpm

e phosphate buffer at pH 6.8, volume 1000 mL at 37°C, and USP Apparatus 2 (paddle) at 100 rpm
e acetate buffer at pH 4.5, volume 900 mL at 37°C, and USP Apparatus 2 (paddle) at 75 rpm

e acetate buffer at pH 4.5, volume 1000 mL at 37°C, and USP Apparatus 2 (paddle) at 100 xpm

e deaerated water, volume 900 mL at 37°C, and USP Apparatus 2 (paddle) at 75 rpm

e deaerated water, volume 1000 mL at 37°C, and USP Apparatus 2 (paddle) at 100 rpm

e 0.01N HC], volume 900 mL at 37°C, and USP Apparatus 2 (paddle) at 75 rpm
e 0.01NHC, volume 1000 mL at 37°C, and USP Apparatus 2 (paddle) at 100 rpm

Comparative dissolution data and profiles are provided in Exhibit 3.
IVAX Pharmaceuticals, Inc., has made a concerted effort to ensure that this response is complete, and that the
information contained herein is satisfactory. Should the Office of Generic Drugs have any questions, or require
additional information, please contact our office at your convenience at (201) 767-1700, ext. 323 or 146.

Sincerely,

IVAX PHARMACEUTICALS, INC.

Kooy @ [ ko

Patricia Jaworski
Director, Regulatory Affairs

Pl/sb

IVAX



IVAX

Pharmaceuticals, Inc.

140 Legrand Avenue
Northvale, New Jersey ® 07647
Telephone; 201-767-1700
www.IVAXPharmaceuticals.com

Via Telefax ,
* Mr. Peter Chen, DCI, OGD, (301) 594-0180 ORIG AMENDMENT

Via Federal Express 7 U\‘Q / !A/P(

Mr. Gary Buehler, Director

Office of Generic Drugs

Center for Drug Evaluation and Research _ 0CT - 2 2003
Food and Drug Administration '

Document Control Room

Metro Park North II

7500 Standish Place, Room 150

Rockville, MD 20855-2773

GRATUITOUS AMENDMENT- Chemistry

Re: ANDA 76-545 for Metformin Hydrochloride Extended-Release Tablets, 500 mg

Dear Mr. Buehler:

Reference is made to IVAX’s pending Abbreviated New Drug Application for Metformin Hydrochloride
Extended-Release Tablets, 500 mg, and to our Bioequivalence Amendment dated September 26, 2003 (copy
provided in Reference). Further reference is made to our telephone discussion with the Agency on October 2,
2003. Pursuant to 21 CFR Parts 314.96 and 314.120, IVAX Pharmaceuticals, Inc., is amending the apphcatlon to
provide for the change in the dissolution method as requested by the Division of Bloequlvalence (DBE).

IVAX believes that the request made by DBE will necessitate the analytical method, finished product release
specifications and stability protocol/specifications to be revised to satisfy the Division of Chemistry. In an effort
to expedite this process, IVAX Pharmaceuticals, Inc., is submitting this GRATUITOUS AMENDMENT.

In response to the Agency’s bioequivalence comment which would affect chemistry, we submit the following:

1. “Since there is no USP method, the FDA recommends the following dissolution method developed for the
Reference Listed Drug:

Medium 0.05M phosphate buffer at pH 6.8, Volume 1000 mL at 37°C, and USP Apparatus 2 (paddle) at
100 rpm.

You have conducted dissolution testing using a slightly different method: 900 mL of the medium and
paddle speed of 75 rpm. Please provide the comparative dissolution data using the FDA method.”

Response:
IVAX has revised the dissolution method, finished product release specifications and stability

protocol/specifications for Metformin Hydrochloride Extended-Release Tablets, 500 mg, to provide for
DBE’s recommended dissolution method iising 0.05M phosphate buffer at pH 6.8, Volume 1000 mL at
37°C, and USP Apparatus 2 (paddle) at 100 rpm. Please refer to Exhibit 1.

2
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Mr. Gary Buehler, Director Metformin HCI Extended-Release Tablets, 500 mg
Office of Generic Drugs ANDA 76-545
Page 2 v Gratuitous Amendment- Chemistry

IVAX Pharmaceuticals, Inc., has made a concerted effort to ensure that this response is complete, and that the
information contained herein is satisfactory. Should the Office of Generic Drugs have any questions, or require
additional information, please contact our office at your convenience at (201) 767-1700, ext. 323 or 146.

Sincerely,

New Product Submissions
PJ/sb

cc: District Office

APPEARS THIS WAY
CN ORIGINAL

IWAX



- .. ANDA 76-545

MINOR AMENDMENT

OFFICE OF GENERIC DRUGS, CDER, FDA
Document Control Room, Metro Park North II
7500 Standish Place, Room 150

Rockville, MD 20855-2773 (301-594-0320)

ocT VT 20
APPLICANT: IVAX Pharmaceuticals, Inc. TEL: 201-767-1700 x323
ATTN: Pat Jaworski FAX: 201-767-3804

FROM: Peter Chen PROJECT MANAGER: 301-827-5848
Dear Madam:

This facsimile is in reference to your abbreviated new drug application dated November 25, 2002, submitted
pursugnt to Section 505(j) of the Federal Food, Drug, and Cosmetic Act for Metformin Hydrochloride Extended-
release Tablets, 500 mg.

Reference is also made to your amendment(s) dated: May 22 and June 27, 2003. Additional reference is made to
your gratuitous amendment dated October 2, 2003.

The application is deficient and, therefore, Not Approvable under Section 505 of the Act for the reasons provided
in the attachments ( Z— pages). This facsimile is to be regarded as an official FDA communication and unless
requested, a hard copy will not be mailed.

The file on this application is now closed. You are required to take an action described under 21 CFR 314.120
which will either amend or withdraw the application. Your amendment should respond to all of the deficiencies
listed. Facsimiles or partial replies will not be considered for review, nor will the review clock be reactivated until
all deficiencies have been addressed. The response to this facsimile will be considered to represent a MINOR
AMENDMENT and will be reviewed according to current OGD policies and procedures.. The designationasa -
MINOR AMENDMENT should appear prominently in your cover letter. You have been/will be notified in a
separate communication from our Division of Bioequivalence of any deficiencies identified during our review of
your bioequivalence data. If you have substantial disagreement with our reasons for not approving this application,
you may request an opportunity for a hearing. : ' '

SPECIAL INSTRUCTIONS: Chemistry and Bioequivalence comments included.

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND
MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, OR PROTECTED FROM

DISCLOSURE UNDER APPLICABLE LAW.
If received by someone other than the addressee or a person authorized to deliver this document to the addressee, you are hereby notified that any disclosure,

dissemination, copying, or other action to the content of this communication is not authorized. If you have received this document in error, please immediately
notify us by telephone and retum it to us by mail at the above address.

/0
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| | | 1T ,
Chemistry Comments to be Provided to the Applicant octT 1 2003

ANDA: 76-545 APPLICANT: IVAX Pharmaceuticals, Inc.
DRUG PRODUCT: Metformin Hydréchloride ExtendedeRelease'Tablets, 500 mg
The deficiencies presented below represent LAH\IOR deficiencies.

A Deﬁéiencies:

1.  Please revise your dissolution method and specification based on the attached
recommendation made by the Division of Bioequivalence (DBE) for release and
stability of the drug product. Please provide a copy of the revised method

2. Please test your retained samples from accelerated stability for dissolution to
demonstrate that the product meets the dissolution specifications recommended by
the DBE. Alternatively, you may test the long term samples and propose the
expiration dating period to match the available data.

3. Please provide revised release and stability specifications for the tablets
incorporating the revision regarding dissolution.

B. In addition to responding to the deficiencies presented above, please note and
acknowledge the following comment in your response:

Please submit any additional stability data for the exhibit batch that may be
available.

Sincerely yours,.

MM@

Rashmikant M. Patel

Director

Division of Chemistry I

Office of Generic Drugs

Center for Drug Evaluation and Research



] Archival
% @w ' VAX
Facsimile Transmission to Dr. Martin Shimer, OGD %Qﬂ/ Pharmaceuticals, Inc.
301-594-1174

\ ()47 140 Legrand Avenue

’}/] Northvale, New Jersey e 07647
. v doral \D ' Telephone: 201-767-1700
Hard Copy Via Federal Express to: : www.IVAXPharmaceuticals.com
NEW CORRESP
Mr. Gary Buehler, Director /\3 O )
Office of Generic Drugs : .
Center for Drug Evaluation and Research 0 C T 17 2003

Food and Drug Administration
Document Control Room
Metro Park North 11
7500 Standish Place, Room 150
Rockville, MD 20855-2773

- Telephone Amendment — Patent Information

Re: ANDA 76-545 for Metformin Hydrochloride Extended Release Tablets, 500 mg
Dear Mr. Buehler:

Reference is made to IVAX’s pending Abbreviated New Drug Application for Metformin Hydrochloride
Extended-Release Tablets, 500 mg submitted on November 25, 2002, and to the Agency’s telephone
communication today.

In response to the Agency’s request for patent notification we provide the following confirmation:

On February 3, 2003, the patent holder, Bristol-Meyers Squibb Company, was notified in writing via
Certified Mail (Article Number 7099 3400 0006 6489 8920) that IVAX Pharmaceuticals Inc., filed an
Abbreviated New Drug Application in order to obtain approval to engage in the commercial manufacture,
use and sale of metformin hydrochloride before the expiration of U.S. Patent Nos. 6,475,521 (the ‘521
patent). The patent holder signed and received the letter on February 5, 2003. IVAX Pharmaceuticals,
Inc., confirms that no lawsuit has been filed as a result of said notification.

Provided for your review are photocopies of the following;:

e U.S. Postal Service Certified Mail Receipt for Article 7099 3400 0006 6489 8920 sent to Donald
Barrack, Esq, Vice President and Patent Counsel for Bristol Meyers Squibb, and

e  Domestic Return Receipt, U.S. Postal Service PS Form 3811, signed by a representative of BMS and
dated by the U.S. Postal Service for delivery on February 5, 2003.

IVAX Pharmaceuticals, Inc., has made a concerted effort to ensure that this correspondence contains all of
the information requested by the Agency. We now look forward to the approval of ANDA 76-545. Should
you have any questions, or require additional information, please contact our office at your convenience at
(201) 767-1700, ext. 323 or 146.

Sincerely,

IVAX PHARMACEUTICALS, INC.

P (oNe NN kﬁﬁ&;&/%}v RECEIVED

\  Patricia Jaworski 0CcT 2 0 2003

Director, Regulatory Affairs

- \\ OGD/CDER
x /; /sh



Archival

IWAX

Fascimile Copies to: Pharmaceuticals, Inc.
Mr. Robert West 140 Legrand Avenue

Mr. Peter Chen Northvale, New Jersey ® 07647
Mr. Steve Mazella Telephone: 201-767-1700

www.lVAXPharmaceuticals.com

Via Federal Express OCT 2 1 2003
Mr. Gary Buehler, Director GR!G AME“BMW

Office of Generic Drugs N

Center for Drug Evaluation and Research ‘Q (X \
Food and Drug Administration

Document Control Room

Metro Park North II

7500 Standish Place, Room 150

Rockville, MD 20855-2773

MINOR AMENDMENT —
Chemistry & Bioequivalence

Re: ANDA 76-545 for Metformin Hydrochloride Extended-Release Tablets, 500 mg
Dear Mr. Buehler: »

Reference is made to IVAX’s pending Abbreviated New Drug Application for Metformin Hydrochloride
Extended-Release Tablets, 500 mg, and to our amendments dated September 26, 2003 and October 2, 2003.
Further reference is made to the Agency’s correspondence dated October 17, 2003. Pursuant to 21 CFR Parts
314.96 and 314.120, IVAX Pharmaceuticals, Inc., is amending the application by responding to the Agency’s
comments. As instructed, this response should be considered a MINOR AMENDMENT.

In response to the Agency’s Chemistry comments, we submit the following:
A.  Deficiencies:

1. Please revise your dissolution method and specification based on the attached recommendation made
by the Division of Bioequivalence (DBE) for release and stability of the drug product. Please provide a
copy of the revised method.

Response:

As requested, the dissolution method, MTF-ER-UV-DREL-1, has been revised based on the recommendation
made by the Division of Bioequivalence for release and stability of the drug product. A copy of the revised
method is provided at Exhibit #1.

2. Please test your retained samples from accelerated stability for dissolution to demonstrate that the
product meets the dissolution specifications recommended by the DBE. Alternatively, you may test the
long term samples and propose the expiration dating period to match the available data.

Response:
Retained samples from accelerated stability have been tested, as well as long term samples to demonstrate the
product meets the recommendation by DBE. This data can be found at Exhibit #2.

Given this information, Ivax proposes a 24 month expiry. E EC E;:’ EV ;{:: @

™
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Mr. Gary Buehler, Director . Metformin HClI Extended-Release Tablets, 500 mg
Office of Generic Drugs ANDA 76-545
Page 2 ] Minor Amendment

Chemistry & Bioequivalence

3. Please provide revised release and stability specifications for the tablets incorporating the revision
regarding dissolution. '

Response: .
As requested, finished product release and stability specifications, as well as the stability protocol for the tablets

have been revised incorporating the revision regarding dissolution. The referenced documents are provided at
Exhibit #3.

B.  In addition to responding to the deficiencies presented above, please note and acknowledge the following
comment in your response:

Please submit any additional stability data for the exhibit batch that may be available.

Response: :

Ivax Pharmaceuticals Inc. acknowledges the comment regarding additional stability data for the exhibit batch.
Updated Controlled Room Temperature stability data is provided at Exhibit #4,

In response to the Division of Bioequivalence’s comments, we submit:

The following dissolution testing will need to be incorporated into your stability and quality control programs:

The dissolution testing should be conducted in 1000 mL of 0.05 M phosphate buffer at pH 6.8 at 37°C
using Apparatus 2 (Paddle) at 100 rpm. Tentatively, the test product should meet the following

specifications:

Q1 1 Hr. %
Q2 2 Hrs. %
[0X] 6 Hrs. %

04 10 Hrs Not less than — %
Of the labeled amount of the drug in the dosage form is dissolved in the given time.

Response: »
Exhibits 1 through 3 confirm that the recommendation made by the DBE have been incorporated into the
stability and quality control programs.

IVAX Pharmaceuticals, Inc., has made a concerted effort to ensure that this response is complete, and that the
information contained herein is satisfactory. We expect all comments regarding this application have now been
addressed and that this amendment will be expeditiously reviewed, as we anxiously await your reply that the
application is approved.

Should the Office of Generic Drugs have any questions, or require additional information, please contact our
office at your convenience at (201) 767-1700, ext. 323 or 146.

Sincerely,

VAX



