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TITLE OF THE INVENTION
PHARMACEUTICAL COMPOSITIONS OF A COMBINATION OF METFORMIN AND A
DIPEPTIDYL PEPTIDASE-IV INHIBITOR

BACKGROUND OF THE INVENTION

Type 2 diabetes is a chronic and progressive disease arising from a complex
pathophysiology involving the dual endocrine defects of insulin resistance and impaired insulin
secretion. The treatment of Type 2 diabetes typically begins with diet and exercise, followed by
oral antidiabetic monotherapy. For many patients, these regimens do not sufficiently control
glycemia during long-term treatment, lea\lding to a requirement for combination therapy within
several years following diagnosis. However, co-prescription of two or more oral antidiabetic
drugs may result in treatment regimens that are complex and difficult for many patients to
follow. Combining two or more oral antidiabetic agents into a single fablet provides a potential
means of delivering combination therapy without adding to the complexity of patients” daily
regimens. Such formulations have been well accepted in other disease indications, such as
hypertension (HYZAAR® which is a combination of losartan potassium and
hydrochlorothiazide) and cholesterol lowering (VYTORIN® which is a combination of
simvastatin and ezetimibe). The selection of effective and well-tolerated treatments is a key step
in the design of a combination tablet. Moreover, it is essential that the components have
complementary mechanisms of action and compatible pharmacokinetic profiles. Examples of
matketed combination tablets containing two oral antidiabetic agents include Glucovance®
(metformin and glyburide), Avandamet® (metformin and rosiglitazone), and Metaglip®
(metformin and glipizide).

Metformin represents the only oral antidiabetic agent proven to reduce the total
burden of microvascular and macrovascular diabetic complications and to prolong the lives of
Type 2 diabetic patients. Furthermore, metformin treatment is often associated with reductions
in body weight in overweight patients and with improvements in lipid profiles in dyslipidemic
patients. Metformin hydrochloride is marketed in the U.S. and elsewhere as either immediate-
release or extended-release formulations with tablet dosage strengths of 500, 750, 850, and 1000
milligrams. Extended-release formulations of metformin have advantages over immediate-
release in terms of affording a more uniform maintenance of blood plasma active drug
concentrations and providing better patient compliance by reducing the frequency of
administration required.

Dipeptidyl peptidase-IV (DPP-4) inhibitors represent a new class of agents that
are being developed for the treatment or improvement in glycemic control in patients with Type
2 diabetes. Specific DPP-4 inhibitors either already approved for marketing or under clinical
development for the treatment of Type 2 diabetes include sitagliptin, vildagliptin, saxagliptin,
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melogliptin, P93/01 (Prosidion), alogliptin, denagliptin, Roche 0730699, TS021 (Taisho), and
E3024 (Eisai). For example, oral administration of sitagliptin, vildagliptin, alogliptin, and
saxagliptin to human Type 2 diabetics has been found to reduce fasting glucose and postprandial
glucose excursion in association with significantly reduced HbA 1¢ levels. For reviews on the

5  application of DPP-4 inhibitors for the treatment of Type 2 diabetes, reference is made to the
following publications: (1) A.H. Stonchouse, et al., "Management of Type 2 diabetes: the role of
incretin mimetics, Exp. Opin. Pharmacother., 7: 2095-21035 (2006); (2) B.D. Green, et al.,
"Inhibition of dipeptidy} peptidase-IV activity as a therapy of Type 2 diabetes," Exp. Opin.
Emerging Drugs, 11: 525-539 (2006); (3) M.M.J. Combettes, "GLP-1 and Type 2 diabetes:

10 physiology and new chinical advances," Curr. Opin. Pharmacol., 6: 398-605 (2006); and R.K.
Campbell, "Rationale for Dipeptidyl Peptidase 4 Inhibitors: A New Class of Oral Agents for the
Treatment of Type 2 Diabetes Mellitus," Ann. Pharmacother., 41: 51-60 (2007).

Sitagliptin phosphate having structural formula I below is the
dihydrogenphosphate salt of (2R)-4-oxo-4-[3-(trifluoromethyl)-5,6-dihydro[1,2,4]triazolo[4,3-

15 alpyrazin-7(8H)-yl}-1-(2,4,5-trifluorophenyl)butan-2-amine.

F’

F +
O NH; O

\)J\N /N\ _

£ K/N\/(N -H,PO,

In one embodiment sitagliptin phosphate is in the form of a crystalline monohydrate. Sitagliptin
free base and pharmaceutically acceptable salts thereof are disclosed in U.S. Patent No.
6,699,871, the contents of which are hereby incorporated by reference in their entirety.

20 Crystalline sitagliptin phosphate monohydrate is disclosed in U.S. Patent No. 7,326,708, the
contents of which are hereby incorporated by reference in their entirety. Sitagliptin phosphate
has been approved for marketing in several countries, including the U.S., Europe, Canada, and
Mexico, for the treatment of Type 2 diabetes and is branded as JANUVIA® in the U.S. and
elsewhere. For reviews, see D). Drucker, et al., "Sitagliptin,” Nature Reviews Drug Discovery, 6:

25 109-110 (2007), C.F. Deacon, "Dipeptidyl peptidase 4 inhibition with sitagliptin: a new therapy
for Type 2 diabetes," Exp. Opin. Invest. Drugs, 16: 533-545 (2007); K.A. Lyseng-Williamson,
"Sitagliptin," Drugs, 67: 587-597 (2007); and B. Gallwitz, "Sitagliptin: Profile of a Novel DPP-4
Inhibitor for the Treatment of Type 2 Diabetes (Update)," Drugs of Today, 43: 801-814 (2007).

The combination of sitagliptin and metformin provides substantial and additive

30 glycemic improvement in patients with Type 2 diabetes (B.J. Goldstein, et al., "Effect of Initial
Combination Therapy with Sitagliptin, a DPP-4 Inhibitor, and Metformin on Glycemic Control
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in Patients with Type 2 Diabetes," Diabetes Care, 30: 1979-1987 (2007) and B. Gallwitz,
"Sitagliptin with Metformin: Profile of a combination for the treatment of Type 2 diabetes,”
Drugs of Today, 43: 681-689 (2007). A fixed-dose combination of immediate-release of both
metformin and sitagliptin has been approved for marketing in several countries, including U.S.
5 and Mexico, for adult patients with Type 2 diabetes who are not adequately controlled on
metformin or sitagliptin alone or in patients already being treated with the combination of
sitagliptin and metformin. The combination is branded as JANUMET® in the U.S.
JANUMET® tablets contain 50 mg sitagliptin and either 500, 850, or 1000 mg metformin.
Pharmaceutical compositions comprising fixed-dose combinations of immediate-release

10 sitagliptin and immediate-release metformin are disclosed in PCT international patent application
WO 2007/078726 which published on July 12, 2007.

Extended-release formulations of metformin are disclosed in US 6,340,475; US
6,635,280; US 6,866,866; US 6,475,521; and US 6,660,300. Pharmaceutical formulations
containing extended-release metformin and a thiazolidinedione antihyperglycemic agent are

15 described in WO 2004/026241 (1 April 2004) and WO 2006/107528 (12 October 2006).
Pharmaceutical compositions comprising a DPP-4 inhibitor and a slow-release form of
metformin are disclosed in US 2007/0172525 (26 July 2007). Stable pharmaceutical
compositions of an immediate-release form of the antihyperglycemic sulfonylurea glimepiride
and extended-release metformin are disclosed in US 2007/0264331 (15 November 2007).

20 The present invention provides for pharmaceutical compositions comprising a
core tablet formulation of a fixed-amount of metformin that is coated with a sustained-release
(SR) polymer film which is further coated with an immediate release form of a fixed amount of
sitagliptin. The metformin core tablet is prepared by wet or dry processing methods prior to
coating with the SR polymer composition.

25 The present invention also provides processes to prepare pharmaceutical
compositions of a fixed-dose combination of immediate-release sitagliptin and extended-release
metformin by wet or dry processing methods. The wet processing methods include wet
granulation.

Another aspect of the present invention provides methods for the treatment of

30 Type 2 diabetes by administering to a host in need of such treatment a therapeutically effective
amount of a pharmaceutical composition of the present invention.

These and other aspects of the invention will become readily apparent from the
detailed description which follows.

35 SUMMARY OF THE INVENTION
The present invention is directed to novel pharmaceutical compositions
comprising a core tablet formulation of metformin, or a pharmaceutically acceptable salt thereof,
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coated with a sustained-release polymer film which is further coated with an immediate-release
form of the DPP-4 inhibitor sitagliptin, or a pharmaceutically acceptable salt thereof, processes
for preparing such compositions, and methods of treating Type 2 diabetes with such
compositions. In particular, the invention is directed to pharmaceutical compositions comprising
a core tablet formulation of metformin hydrochloride coated with a sustained-release polymer
film which is further coated with an immediate-release form of sitagliptin phosphate.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 is a graph showing in vitro metformin dissolution profiles of an
immediate-release (IR} 1000-mg metformin hydrochloride core tablet coated with cellulose
acetate sustained-release polymer film compositions of varying porosity with 3, 5, or 7 weight
percent gain relative to the core lablet weight.

FI1G. 2 is a graph comparing irn vitro metformin dissolution profiles of an
immediate-release (IR) 500-mg metformin hydrochloride tablet with metformin dissolution
profiles of an immediate-release (IR) 1000-mg metformin hydrochloride core tablet coated with a
high porosity cellulose acetate sustained-relcase polymer film composition with 3, 5, or 7 weight
percent gain relative to the core tablet weight.

FIG. 3 is a graph comparing in vitro metformin dissolution profiles of an
immediate-release (IR) 500-ing metformin hydrochloride tablet with metformin dissolution
profiles of a 1000-mg immediate-release (IR) metformin hydrochloride core tablet coated with a
"modified high porosity" cellulose acetate sustained-release polymer film composition with 3, 5,
or 7 weight percent gain relative to the core tablet weight.

FIG. 4 is a graph showing ix vitro dissolation profiles for sitagliptin phosphate
from the drug film layer in a pharmaceutical composition of the present invention compared to
sitagliptin phosphate in JANUMET™ which is a marketed fixed-dose combination of
immediate-release metformin hydrochloride and immediate-release sitagliptin phosphate.

DETAILED DESCRIPTION OF THE INVENTION

One aspect of the present invention is directed to pharmaceutical compositions
comprising a core tablet formulation of a fixed-amount of metformin, or a pharmaceutically
acceptable salt thereof, which core tablet is coated with a sustained-release polymer film which is
further coated with an immediate release form of a {ixed amount of the DPP-4 inhibitor
sitagliptin, or a pharmaceutically acceptable salt thereof.

A preferred pharmaceutically acceptable salt of sitagliptin is the
dihydrogenphosphate salt of structural formula I above (sitagliptin phosphate). A preferred form
of the dihydrogenphosphate salt is the crystalline monohydrate disclosed in 1.S. Patent No.
7,326,708, the contents of which are hereby incorporated by reference in their entirety.

-4 -

DOCKET
A

L A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




