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(57) ABSTRACT 

A composition for treating patients having non-insulin- 
dependent diabetes mellitus (NIDDM) by administering a 
controlled release oral solid dosage form containing prefer- 
ably a biguanide drug such a s  metformin, on a once-a-day 
basis. The dosage form provides a mean time to maximum 
plasma concentration (Tmm) of the drug which occurs at  5.5 
to 7.5 hours after oral administration on a once-a-day basis 
to human patients. Preferably, the dose of drug is adminis- 
tered at dinnertime to a patient in the fed state. 

25 Claims, 8 Drawing Sheets 
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CONTROLLED RELEASE METFORMIN 
COMPOSITIONS 

BACKGROUND OF THE INVENTION 
The present invention relates to controlled release unit 

dose formulations containing an antihyperglycemic drug. 
More specifically, the present invention relates to an oral 
dosage form comprising a biguanide such as metformin or 
buformin or a pharmaceutically acceptable salt thereof such 
as metformin hydrochloride or the metformin salts described 
in U S .  Pat. Nos. 3,957.853 and 4,080,472 which are incor- 
porated herein by reference. 

In the prior art, many techniques have been used to 
provide controlled and extended-release pharmaceutical 
dosage forms in order to maintain therapeutic serum levels 
of medicaments and to minimize the effects of missed doses 
of drugs caused by a lack of patient compliance. 

In the prior art are extended release tablets which have an 
osmotically active drug core surrounded by a semipermeable 
membrane. These tablets function by allowing a fluid such 
as gastric or intestinal fluid to permeate the coating mem- 
brane and dissolve the active ingredient so it can be released 
through a passageway in the coating membrane or if the 
active ingredient is insoluble in the permeating fluid, pushed 
through the passageway by an expanding agent such as a 
hydrogel. Some representative examples of these osmotic 
tablet systems can be found in US. Pat. Nos. 3,845,770, 
3,916,899, 4,034,758, 4,077,407 and 4,783,337. US. Pat. 
No. 3,952,741 teaches an osmotic device wherein the active 
agent is released from a core surrounded by a semiperme- 
able membrane only after sufficient pressure has developed 
within the membrane to burst or rupture the membrane at a 
weak portion of the membrane. 

The basic osmotic device described in the above cited 
patents have been refined over time in an effort to provide 
greater control of the release of the active ingredient. For 
example U S .  Pat. Nos. 4,777,049 and 4,851,229 describe an 
osmotic dosage form comprising a semipermeable wall 
surrounding a core. The core contains an active ingredient 
and a modulating agent wherein the modulating agent causes 
the active ingredient to be released through a passageway in 
the semipermeable membrane in a pulsed manner. Further 
refinements have included modifications to the semiperme- 
able membrane surrounding the active core such as varying 
the proportions of the components that form the membrane; 
Le., U.S. Pat. Nos. 5,178,867, 4,587,117 and 4,522,625 or 
increasing the number of coatings surrounding the active 
core; Le., U.S. Pat. Nos. 5,650,170 and 4,892,739. 

Although vast amounts of research has been performed on 
controlled or sustained release compositions and in particu- 
lar on osmotic dosage forms, very little research has been 
performed in the area of controlled or sustained release 
compositions that employ antihyperglycemic drugs. 

Metformin is an oral antihyperglycemic drug used in the 
management of non-insulin-dependent diabetes mellitus 
(NIDDM). It is not chemically or pharmacologically related 
to oral sulfonylureas. Metformin improves glucose tolerance 
in MDDM patients by lowering both basal and postprandial 
plasma glucose. Metformin hydrochloride is currently mar- 
keted as GLUCOPHAGEB tablets by Bristol-Myers Squibb 
Co. Each GLUCOPHAGEB tablet contains 500, 850 or 
1000 mg of metformin hydrochloride. There is no fixed 
dosage regimen for the management of hyperglycemia in 
diabetes mellitus with CLUCOPHAGEQ. Dosage of GLU- 
COPHAGEQ is individualized on the basis of both effec- 
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tiveness and tolerance, while not exceeding the maximum 
recommended dose of 2550 mg per day. 

Metformin has been widely prescribed for lowering blood 
glucose in patients with NIDDM. However, being a short 
acting drug, metformin requires twice-daily (b.i.d.) or three- 
times-a-day (1.i.d.) dosing. Adverse events associated with 
metformin use are often gastrointestinal in nature (e.g., 
anorexia, nausea, vomiting and occasionally diarrhea, etc.). 
These adverse events may be partially avoided by either 
reducing the initial and/or maintenance dose or using a n  
extended-release dosage form. Another clear advanlage 0 1  
an extended release dosage form is a reduction in the 
frequency of administration. All of these findings suggest 
that an extended-release dosage form of metformin may 
improve the quality of therapy in patients with NIDDM and 
the safety profile relative to a conventional dosage form. 

The limited work on controlled or sustained release 
formulations that employ antihyperglycemic drugs such as 
metformin hydrochloride includes the combination of the 
antihyperglycemic drug and an expanding or gelling agent to 
control the release of the drug from the dosage form. This 
research is exemplified by the teachings of WO 96108243 
and by the GLUCOPHAGEB metformin HCI product. 

I t  is reported in the 50‘” Edition of the Physicians’ Desk 
Reference, copyright 1996, p. 753, that food decreascs the 
extent and slightly delays the absorption of metformin 
delivered by the GLUCOPHAGE@ dosage form. This 
decrease is shown by approximately a 40% lower peak 
concentration, a 25% lower bioavailability and a 35-minule 
prolongation of time to peak plasma concentration following 
administration of a single GLUCOPHAGEB tablet contain- 
ing 850 mg of metformin HCI with food compared to the 
similar tablet administered under fasting conditions. 

A controlled release metformin dosage form is also 
described in WO 99147128. This a reference describes a 
controlled release delivery system for metformin which 
includes an inner solid particulate phase formed of substan- 
tially uniform granules containing metformin and one or 
more hydrophilic polymers, one or more hydrophobic poly- 
mers and one or more hydrophobic materials, ancl an outer 
continuous phase in which the above granules are embcddccl 
and dispersed throughout. The outer continuous phase 
includes one or more hydrophilic polymers, one or more 
hydrophobic polymers and one or more hydrophobic mate- 
rials. 

Our own WO 99/47125 discloses controlled release met- 
formin formulations providing a Tmax from 8 to 1 2  hours. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It is an object of the present invention to provide a 
controlled or sustained release of an antihyperglycemic drug 
which provides effective control of blood glucose levels in 
humans. 

It is a further object of the present invention 10 proviclc: a 
method of treating human patients with non-insulin- 
dependent diabetes mellitus (NIDDM) on a once-a-day Ixisis 
with an antihyperglycemic drug which provides clfective 
control of blood glucose levels in humans. 

It is a further object of the present invention to provide 
formulations for treating human patients with non-insulin- 
dependent diabetes mellitus (NIDDM) which provides 
advantages over the state-of-the-art, and which may be 
administered on a once-a-day basis by itself or together with 
other antidiabetic agents, and methods thereof. 

It is a further object of the present invention to provide a 
controlled or sustained release formulation of an antihyper- 
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glycernic drug wherein the bioavailability of the drug is not preferred embodiments, the controlled release oral dosage 
decreased by the presence of food. form of the present invention provides a mean maximum 

I t  is a further object of the present invention to provide a plasma concentration (Cmux) of the drug which is from about 
controlled or sustained release formulation of an antihyper- 7 times 10 about 14 times the plasma 1cvel of the drug at 
glycemic drug that does not employ an expanding polymer. about 24 hours after the administration, morc preferably 

is also a further object of the present invention to from about 8 times to about 12 times the plasma level o f  thc 
provide a controlled or sustained release formulation of an drug a t  about 24 hours after administration. 
antihyperglycemic drug that can provide continuous and In certain embodiments of the present invenlion, when thc 
non-pulsating therapeutic levels of the drug to an animal or drug is metformin or a pharmaceutically acceptable salt 
human in need of such treatment Over a twelve hour to IO thereof, the controlled release oral dosage form provides a 
twenty-four hour period. mean maximum plasma concentration (C,,,,,,) of the drug 

present invention to provide a controlled or sustained release administration of a 2000 mg once-a-day dose of metformin, 
formulation for an antihyperglycemic drug that obtains peak more preferably about l7O0 ng/ml lo about 2000 'gim1> 
plasma levels from 5.5 to 7.5 hours after administration 15 based on administration of a 2000 mg once-a-day dose of 
under various conditions. Alternatively, the time to peak metformin' 

drug is metformin or a pharmaceutically acceptable salt to 7.5. 
thereof, the controlled release dosage form provides a mean 

20 AUC,,,, that is about 17200 ng.hr/ml to about 33900 

dose of metformin; preferably about 17200 og.hr/ml to 
about 26500 ng.hr/ml, based on administration o l  a 20(W mg 
once-a-day dose of metformin; more preferably about 198(tO 

2s ng.hr/ml to about 33900 ng.hr/ml, based on administration 

5 

It is an additional object of other embodiments of the that is about I5O0 ndml to about 3000 ng/ml, On 

plasma levels are from 6.0 to 7.0, frorn 5.5 to 7.0 or from 6.0 In certain embodiments Of the present invention, when lhe 

It is also an object of this invention to provide a controlled 

homogeneous core wherein the core component may be 
made using ordinary tablet compression techniques. 

In accordance with the above-mentioned Objects and 
Others* the present invention provides a 

Or sustained phamaceutical having a ng.hr/ml, based on administration of a 2000 mg once-a-day 

Ora' dosage comprising an antihyperglycemic drug, 
preferably a bipanide (e.g'p metformin Or a phamaceuti- 

for providing 
wherein the dosage 

of a 2000 mg once-a-day dose of metformin, 
In certain embodiments of [he invention, the adminislra- 

tion of the antihyperglycemic drug, e,g., at  least one met- 
formin dosage form provides a mean AUCO-24h, from at least 

that is 
once-a-day administration Of the 
form provides a mean lime plasma 30 80%, preferably at least 90% of the mean AUC,.,, provided 
lion (Tm~r) Of the drug from 5.5 lo 7.5 hours after admin- 

b y  of  [he  r e f e r e n c e  
hation. The dosage form comprises the and a Inem- (GLUCOPHAGE) twice a day, wherein [he daily dose of the 
brane. In certain preferred embodiments, the dosage form reference standard is equal to the once-a day dose 

metformin administered in the controtled release oral dosage 

ln certain embodiments of the present invention, t h e  
controlled release dosage form exhibits the following dis- 
solution profiles of the antihyperglycemic drug (e.g., 
metformin) when tested in a USP type 2 apparatus a1 75 rpm 

40 in 900 ml of simulated intestinal gastric h i d  (pl-1 7.5 
(b) a membrane coating surrounding the core; and phosphate buffer) at 37" C.: 0-30% of the drug released alter 
(c) at least one passageway in the membrane. 2 hours; 1045% of the drug released after 4 hours; 30-90% 
When the drug is metformin or a pharmaceutically accept- of the drug released after 8 hours; not less than 50% of the 

able salt thereof and is administered on a once-a-day basis, drug released after 12 hours; not less than 60% of the drug 
the daily dose may vary, e.g., from about 500 mg to about 45 released after 16 hours; and not less than 70% of the drug 
2500 mg. Such daily dose may be contained in one released after 20 hours. 
controlled-release dosage form of the invention, or may be In certain preferred embodiments, the controlled release 
contained in more than one such dosage form. For example, solid oral dosage form exhibits the following dissolution 
a controlled-release metformin dosage form may be fonnu- profiles when tested in USP type 2 apparatus at 75 rpm in 
lated to contain about 1000 mg of the drug, and two of said SO 900 ml of simulated intestinal gastric fluid (pH 7.5 phos- 
dosage form may be administered together to provide once- phate buffer) at 37" C.: 0-25% of the drug (e.g., metformin 
a-day metformin therapy. The daily dose of the drug (Le. or a pharmaceutically acceptable salt thereof) released after 
metformin or pharmaceutically acceptable salt thereof) may 2 hours; 2 0 4 0 %  of the drug released after 4 hours; 45-90% 
range from about 500 mg to about 2500 mg, from about of the drug released after 8 hours; not less than 60% of thc 
1000 mg to about 2500 mg, or from about 2000 mg to about ss drug released after 12 hours; not less than 70% of the drug 
2500 mg, depending on the clinical needs of the patient. released after 16 hours; and not less than 80% of the drug 

In certain preferred embodiments, the controlled release released after 20 hours. 
solid oral dosage form of the present invention provides a With respect to embodiments of the present invention 
width at 50% of the height of a mean plasma concentration/ where the antihyperglycemic drug is metformin, it has ticen 
time curve of the drug (e.g., of metformin) from about 4.5 60 found that drugs such as metformin provide substantially 
to about 13 hours, more preferably from about 5.5 to about linear pharmacokinetics up to a level of about 2 grams per 
10 hours, more preferably from about 6 to about 8 hours. day. Therefore, it is contemplated for purpcws of thc prescnt 

In certain embodiments, the controlled release oral dosage invention that a given plasma level (e.g., C,,J of metformin 
form of the present invention provides a mean maximum per specified dose will be directly proportional to other 
plasma concentration (Cmox) of the antihyperglycemic drug 65 doses of metformin. Such proportional doses and plasma 
which is more than about seven times the mean plasma level levels are contemplated to be within the scope of the 
of said drug at about 24 hours after administration. In invention and to be within the scope of the appended claims. 

comprises a tablet. 

dosage form of the present invention is a tablet comprising: 
In preferred embodiments, the controlled release oral 35 form of the present invention. 

(a) a core comprising: 
(i) the antihyperglycemic drug; 
(ii) optionally a binding agent; and 
(iii) optionally an absorption enhancer; 

AUROBINDO EX1005, 14
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The dosage form of the present invention can provide for up to about 24 hours and an effective amount of a 
therapeutic levels of the antihyperglycemic drug for twelve controlled-release carrier to provide controlled release of the 
to twenty-four hour periods and does not exhibit a decrease drug with a mean time to maximum plasma concentration 
in bioavafiabfity if taken with food, In fact, a slight increase (T,,,,J of the drug from 5.5 to 7.5 hours after administration 
in the bioavailability of the antihyperglycemic drug is 5 and a width at 50% of the height of a mean plasma 
observed when the controlled release dosage form of the concentration/time curve of the drug from about 6 to about 
present invention is administered with food, a preferred 13 hours. In preferred embodiments, the administration of 

the dosage form can be administered once-a- the controlled-release dosage form occurs at fed state, more 
day, ideally with or after a meal, preferably with or after the preferably a t  dinner time. 
evening meal, and provides therapeutic levels of the drug 10 In Certain preferred embodiments, the controlkd-release 

acceptable salt thereof) according to the present invention is between 5.5 to 7.5 hours after administration. 
ne present invention is also directed to a method of provided by one or more of a controlled-release tablet 

lowering blood glucose levels in human patients needing comprising 
treatment for non-insulin-dependent diabetes mellitus IS 
(NIDDM), comprising orally administering to human 
patients on a once-a-day basis a dose of a drug comprising 
a biguanide (e.g., metformin or a pharmaceutically accept- 
able salt thereof), said drug being contained in at least one 
solid oral controlled release dosage form of the present 20 (b) a membrane coating surrounding the core; and 
invention. When the drug is metformin, the daily dose of the (c) at least one passageway in the membrane. 
drug may be from about 500 mg to about 2500 mg, from In certain preferred embodiments, the mean time to mnxi- 
about 1000 mg to about 2500 mg, or from about 2000 mg to mum plasma concentration of the drug is reached from 6.5 
about 2500 mg, depending on the clinical needs of the to 7.5 hours after administration at dinner time. 
patient. In certain embodiments of the invention when thc drug is 

The controlled release dosage form of the present inven- a biguanide (e.g. metformin or a pharmaceutically accept- 
tion provides a delayed T,,, as compared to the T,, able salt thereof), the controlled release dosage form pro- 
provided by GLUCOPHAGE. The delayed T,, occurs vides upon single administration, a higher mean fluctuation 
from 5.5 to 7.5 hours after administration. If the drug (eg., index in the plasma than an equivalent dose of an immediate 
metformin) is  administered at dinner time, the T,, would 30 release composition administered as two equal divided 
occur during the time when gluconeogenesis is usually at its doses, one divided dose at the start of the dosing interval and 
highest (e.g., around 2 a.m.). the other divided dose administered 12 hours later, prefer- 

The present invention also includes a method of treating ably maintaining bioavailability from at least 80% prefer- 
patients with NIDDM comprising orally administering to ably from at least 90% of the immediate release composi- 
human patients on a once-a-day basis a dose of a drug 35 tion. 
comprising a biguanide (e.g., metformin or a pharmaceuti- In certain embodiments of the present invention, the  mean 
cally acceptable salt thereof), contained in at least one oral fluctuation index of the dosage form is from about 1 to about 
controlled release dosage form of the present invention. 4, preferably about 2 to about 3, more preferably about 2.5 .  
When the drug is metformin, the daily dose of the drug In certain embodiments of the invention which exhibit a 
maybe from about 500 mg to about 2500 mg, from about 40 higher mean fluctuation index in the plasma than an rquiva- 
1000 mg to about 2500 mg, or from about 2000 mg to about lent dose of an immediate release composition administered 
2500 mg, depending on the clinical needs of the patient. In as two equal divided doses, the ratio of the mean fluctuation 
certain embodiments, the method of treatment according to index between the dosage form and the immediate release 
the present invention involves once-per-day metformin composition is about 3:1, preferably about 2: 1, more prel‘- 
monotherapy as an adjunct to diet to lower blood glucose in 45 erably 1.5:l. 
patients with NIDDM whose hyperglycemia may not be When the drug is metformin or a pharmaceutically accept- 
satisfactorily managed on diet alone. In certain other able salt thereof, the doses of drug which exhibit the above 
embodiments, the once-a-day metformin therapy of the disclosed mean fluctuation indexes can bc any cEective close 
present invention may be used concomitantly with a administered to a patient with NIDDM for the reduction of 
sulfonylurea, e.g., when diet and monotherapy with a sul- SO serum glucose levels. For example, the dose can Cram about 
fonylurea alone do  not result in adequate glycemic control. 500 mg to about 2500 mg, from about 1000 mg to about 
In certain other embodiments, the once-a-day metformin 2000 mg or from about 850 mg to about 1700 mg metformin 
therapy of the present invention may be used concomitantly or pharmaceutically acceptable salt thereof. 
with a glitazone, e.g., when diet and monotherapy with a The drugs which may used in conjunction with the present 
glitazone alone do not result in adequate glycemic control. ss invention include those drugs which are useful for the 

The present invention is further directed to a method of treatment of non-insulin-dependent diabetes mellitus 
controlling the serum glucose concentration in human (NIDDM), including but not limited to biguinides such as 
patients with NIDDM, comprising administering to patients metformin or buformin or pharmaceutically acceptable salts 
having NIDDM on a once-a-day basis, preferably at dinner thereof. When the drug used in the present invention is 
time, an effective dose of a biguanide (e.g., metformin) 60 metformin, it is preferred that the metformin be present in a 
contained in at least one oral controlled release dosage form salt form, preferably as metformin hydrochloride. 
of the present invention. The term “metformin” as it is used herein means met- 

The present invention further includes a controlled- formin base or any pharmaceutically acceptable salt e.g., 
release dosage form of a drug comprising a biguanide (e.g., metformin hydrochloride. 
metformin) suitable for once-a-day administration to human 65 The term “dosage form” as it is used herein means at least 
patients with NIDDM, the dosage form comprising an one unit dosage form of the present invention (e.g. the daily 
effective amount of the drug to control blood glucose levels dose of the antihyperglycemic agent can be contained in 1 

throughout the day with peak plasma levels being obtained dose of the drug (e.g., metformin Or a pharmaceutically 

(a) a core comprising: 
(i) the antihyperglycemic drug (e.g., metformin or 21 

(ii) optionally a binding agent; and 
(iii) optionally an absorption enhancer; 

pharmaceutically acceptable salt thereof); 

25 
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unit dosage forms of the present invention for single once- 
a d a y  administration). 

The term “morning” as it is used herein with respect to the 
dosing of the controlled release formulations of the inven- 
tion means that the controlled release formulation is orally 
administered early in the day after the patient has awakened 
from overnight sleep, generally between about 6 a.m. and 11 
a.m. (regardless of whether breakfast is eaten at that time, 
unless so specified herein). 

The term “dinnertime” or “at dinner” as it is used herein 
with respect to the dosing of the controlled release formu- 
lations of the invention means that the controlled release 
formulation is orally administered at a time when dinner is 
normally eaten (regardless of whether a meal is actually 
eaten at that time, unless so specified herein), generally 
between about 4 p.m. and 8 p m .  

The term “bedtime” as it is used herein with respect to the 
dosing of the controlled release formulations of the inven- 
tion means that the controlled release formulation is orally 
administered before the patient goes to bed in the evening, 
generally between about 8 p m  and 12 p.m. 

The term “therapeutically effective reduction” when used 
herein is meant to signify that blood glucose levels are 
reduced by approximately the same amount as an immediate 
release reference standard (e.g., GLUCOPHAGEB) or 
more, when the controlled release dosage form is orally 
administered to a human patient on a once-a-day basis. 

The term “sustained release” and “controlled release” are 
used interchangeably in this application and are defined for 
purposes of the present invention as the release of the drug 
from the dosage form at such a rate that when a once-a-day 
dose of the drug is administered in the sustained release or 
controlled-release form, blood (e .g., plasma) concentrations 
(levels) of the drug are maintained within the therapeutic 
range but below toxic levels over a period of time from 
about 12 to about 24 hours. When the drug used in the 
present invention is metformin (preferably metformin 
hydrochloride) the controlled release solid oral dosage form 
containing such drug is also referred to as “Metformin XT.” 

The term “Cmax” is the highest plasma concentration of 
the drug attained within the dosing interval, Le., about 24 
hours. 

The term “Cmin” is the minimum plasma concentration of 
the drug attained within the dosing interval, i.e. about 24 
hours. 

The term ‘‘CaVg” as used herein, means the plasma con- 
centration of the drug within the dosing interval, i.e. about 
24-hours, and is calculated as AUC/dosing interval. 

The term ‘‘TmaX’’ is the time period which elapses after 
administration of the dosage form at which the plasma 
concentration of the drug attains the highest plasma con- 
centration of drug attained within the dosing interval (Le., 
about 24 hours). 

The term “AUC” as used herein, means area under the 
plasma concentration-time curve, as calculated by the trap- 
ezoidal rule over the complete 24-hour interval. 

The term “steady state” means that the blood plasma 
concentration curve for a given drug does not substantially 
fluctuate after repeated doses to dose of the formulation. 

The term “single dose” means that the human patient has 
received a single dose of the drug formulation and the drug 
plasma concentration has not achieved steady state. 

The term “multiple dose” means that the human patient 
has received at least two doses of the drug formulation in 
accordance with the dosing interval for that formulation 
(e.g., on a once-aday basis). Patients who have received 
multiple doses of the controlled release formulations of the 

8 
invention may or may not have attained steady slate drug 
plasma levels, as the term multiple dose is defined herein. 

The term “a patient” means that the discussion (or claim) 
is directed to the pharmacokinetic parameters of a n  indi- 

5 vidual patient and/or the mean pharmacokinetic valucs 
obtained from a population of patients, unless I’urthcr speci- 
fied. 

The term “mean”, when preceding a pharmacokinetic 
value (e.g. mean TmJ represents the arithmetic mcan value 

IO of the pharmacokinetic value taken from a popuhlion of 
patients unless otherwise specified (e.g. geometric mean). 

The term “Degree of Fluctuation” is expressed as 
(Crnax-Cmi,,)G “8. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a graph showing the relative bioavailability o f  

the metformin XTformulation of Example 3 to GLUCOPI-I- 
AGE@ for Clinical Study 2. 

FIG. 2 is a graph showing the relative bioavailabilily of 
20 the metformin XT formulation of Example 1 (SO0 mg) to 

GLUCOPHAGE@ for Clinical Study 3. 
FIG. 3 is a graph showing the difference in plasma 

concentration-time profiles of metformin in eight healthy 
volunteers between Day 1 and Day 14 dosing following oral 

25 administration of the metformin XT formulation of Example 
1, 4x500 mg q.d. for 14 days for Clinical Study 4. 

FIG. 4 is a graph showing the mean plasma proliles and 
values of pharmacokinetic parameters of the met formin Xr 
formulation of Example 3 for Clinical Study S. 

FIG. 5 is a graph showing the mean plasma glucose 
concentration-time profiles after 4 weeks of treatmcnl with 
the metformin XT formulation of Example 3 and GI-U- 
COPHAGEB for Clinical Study 5. 

FIG. 6 is  a graph showing the dissolution profile of a SO0 
mg controlled release metformin formulation 01‘ Example I 
of the present invention. 

FIG. 7 is a graph showing the dissolution prolile ol’ a 850 
mg controlled release metformin formulation of Example 2 

FIG. 8 is a graph showing the dissolution protile of a IO(N 
mg controlled release metformin formulation of Examplc 3 
of the present invention. 

15 

30 

35 

40 of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The term antihyperglycemic drugs as used in Ibis speci- 
fication refers to drugs that are useful in controlling o r  
managing noninsulin-dependent diabetes  melli tus 

50 (NIDDM). Preferably, the antihyperglycemic drug is a bigu- 
anide such as metformin or buformin or a pharmaceulically 
acceptable salt thereof such as metformin hydrochloride. 

It has surprisingly been found that when biguanides such 
as metformin are administered orally in a controlled release 

55 dosage form suitable for once-a-day dosing i n  the “fed” 
state, preferably at dinner, the bioavailability is improved a s  
compared to the administration of the controlled release 
dosage form in the “fasted” state. This is in contrast to 
GLUCOPHAGEQ which exhibits opposite characwristics. 

60 In accordance with the methods and dosage forms of the 
present invention, it has been determined that the patients 
suffering from NIDDM achieve improved rcsults (c.g., low- 
ered blood glucose levels) than GLUCOPHAGECD admin- 
istered according to accepted protocols, e.g., on a twice-a- 

The methods and dosage forms of the invention provide 
the further advantage in that when dosed at dinnertime, the 

45 

65 day basis. 
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controlled release formulations of the invention provide a pyrrolidone, hydroxypropyl cellulose, hydroxyethyl 
T,,, (from 5.5 to 7.5 hours) after oral administration (which cellulose, ethylcellulose, polymethacrylate, waxcs and the 
T,, is  delayed relative to the reference standard, like. Mixtures of the aforementioned binding agenls may 
GLUCOPHAGE@), such that the level of drug is greatest at also be used. The preferred binding agents are water S o h b k  
the time when human patients are manufacturing glucose at 5 such as polyvinyl pyrrolidone having a weight average 
highest levels. ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i s  is well known to those molecular weight of 25,000 to 3,000,000. The binding agent 
skilled in the art to be greatest at night. Thus, in accordance comprises approximately about to about 40% Of the Iota' 
with the invention, the T,, of the drug occurs for example weight of the core and preferably about 3% to about 15% of 
between 11:30 p.m. and 1:30 a.m., based on a dose admin- the 

The core may optionally comprise an absorption istered at 6:GU p.m. Likewise, such administration of the io  enhancer, ne absorption enhancer can be a n y  

Also, the invention Preferably Provides the added benefit of mixtures thereof. Examples of some preferred absorption 
lowering insulin levels. Insulin is  considered a risk factor in enhancers are fatty acids such as capric acid, oleic acid 
NIDDM, in and of itself, for cardiovascular disease. '5 their monoglycerides, surfactants such as  sodium lauryl 

In comparison to a twice-daily dose of the reference sulfate, sodium taurocholate and polysorbate 80, chelating 
standard (GLUCOPHAGEfO), the plasma levels of met- agents such as citric acid, phytic acid, ethylenediamine 
formin are preferably lower in the affernoon. This is an tetraacetic acid (ED'TA) and ethylene glycol-big 
advantage particularly in patients who are under concomi- (B-aminoethyl ether -N,N,N,N-tetraaceIic acid (EG'FA). 
tant therapy with one or more additional antidiabetic agents, 20 The core comprises approximateb 0 to about 20% of the 
such as for example, a sulfonylurea. It is known in the art absorption ~ ~ h a n c e r  based on the total weight of [he core 
that to date approximately 60% of patients being treated and most preferably about 2% to about 10% of the total 
with metformin are also being treated with at least one weight of the core. 
additional antidiabetic agent (such as a sulfonylurea). Sul- In this embodiment, the core which comprises the ant i -  
fonylureas can possibly cause hypoglycemia, whereas met- 25 hyperglycemic drug, the binder which preferably is a phar- 
formin cannot, so there is a benefit to having lower met- maceutically acceptable water soluble polymer and the 
formin levels in the blood during the afternoon due to the absorption enhancer is preferably formed by wet gra[lulating 
potential for the patient to have hypoglycemia. the core ingredients and compressing the granules with the 

Accordingly, the present invention also includes a method addition of a lubricant into a tablet on a rotary press. The 

islering on a once-a-day basis a therapeutically effective ingredients and compressing the granules with the addition 
dose of metformin in a controlled-release oral dosage form of a lubricant into tablets or by direct compression. 
("Metformin x-y), i n  with administering an Other commonly known excipients may also be included 
effective amount of a sulfonylurea.  In preferred into the core such as lubricants, Pigments Or dyes. 
embodiments, metformin is provided by a controlled release 35 The homogeneous Core is coated with a membrane, pref- 
dosage form comprising metformin or a phamaceutically erably a polymeric membrane to form the controlled releasc 
acceptable salt thereof, the dosage form being usebl for tablet of the invention. The membrane can be a serniperme- 
providing a once-a-day oral administration of the drug, able membrane by being permeable to the passage of' 

the dosage form provides a mean time to maximum external fluid such as water and biological fluids and being 
plasma concentration (T,~J of metformin from 5.5 to 7.5 40 impermeable to the passage of the antihyperglycemic drug 
hours after administration. in the core. Materials that are useful in forming the mem- 

brane are cellulose esters, cellulose diesters, cellulose 
triesters, cellulose ethers, cellulose ester-ether, cellulose 
acylate. cellulose diacylate, cellulose triacylate, cellulose 

45 acetate, cellulose diacetate, cellulose triacetate, cellulose 
acetate propionate, and cellulose acetate hutyratc. Other 
suitable polymers are described in US. Pat. Nos. 3,845,770, 
3,916,899, 4,008,719, 4,036,228 and 4,11210 which are 
incorporated herein by reference. The most preferred mem- 

and tolazamide. Although Metformin XT is 50 brane material is cellulose acetate comprising an acetyl 
content of 39.3 to 40.3%, commercially available Croni 
Eastman Fine Chemicals. 

In an alternative embodiment, the membrane can be 
formed from the above-described polymers and a flux 

XT and sulfonylurea 55 enhancing agent. The flux enhancing agent increases the 
volume of fluid imbibed into the core to enable the dosage 
form to dispense substantially all of the antihyperglycemic 
drug through the pasageway and/or the porous membrane, 
The flux enhancing agent can be a water soluble material o r  

60 an enteric material. Some examples of the preferred mate- 
rials that are useful as flux enhancers are sodium chloride, 
potassium chloride, sucrose, sorbitol, mannitol, polyethyl- 
ene glycol (PEG), propylene glycol, hydroxypropyl 
cellulose, hydroxypropyl methycellulose, hydroxyprophy 

65 methycellulose phthalate, cellulose acetate phthalate, poly- 
vinyl alcohols, methacrylic acid copolymers and mixtures 
thereof. The preferred flux enhancer is PEG 400. 

weight Of the 'Ore. 

dosage form provides lower 
the 

levels during the day (e'g' 
when gluconeogenesis is lower Ihan at night' 

absorption enhancer commonly known in the art such as a 
fatty acid, a surfactant, a chelating agent, a bile salt or 

of treating human patients with MDDM comprising admin- 30 core may also be formed by dry g'""ulating the core 

In certain embodiments, the therapy may be 
to four weeks 

of the dose of Metformin XT (2500 mgiday) 
monotherapy, a sulfonylurea may be gradually added while 
maintaining the dose of Metformin xT, even if 
prior primary or secondary failure to a sulfonylurea has 
occurred. Examples of the sulfonylurea include glyburide 
(glibenclamid), chloropropamide, tolbutamide, glipizide, 

preferably administered on once-a-day bask, the sulfony- 
lurea may be administered in a diEerent dosage form and at 
a different frequency. 

therapy' the desired 
obtained by adjusting the dose of each drug. 

by a controlled release dosage form comprising: 

as follows. If patients do not 

With 
Of glucose may be 

In certain embodiments, the foregoing Objectives are met 

(a) a core comprising: 
(i) an antihyperglycemic drug; 
(ii) optionally a binding agent; and 
(iii) optionally an absorption enhancer; 

(b) a membrane coating surrounding the core; and 
(c) at least one passageway in the membrane. 
The binding agent may be any conventionally known 

pharmaceutically acceptable binder such as polyvinyl 
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The flux enhancer may also be a drug that is water soluble 
such as metformin or its pharmaceutically acceptable salts or 
a drug that is soluble under intestinal conditions. If the flux 
enhancer is a drug, the present dosage form has the added 
advantage of providing an immediate release of the drug 
which is selected as the flux enhancer. 

The flux enhancing agent comprises approximately 0 to 
about 40% of the total weight of the coating, most preferably 
about 2% to about 20% of the total weight of the coating. 
The flux enhancing agent dissolves or leaches from the 
membrane to form paths in the membrane for the fluid to 
enter the core and dissolve the active ingredient. 

In alternate embodiments, the membrane may also be 
formed with commonly known excipients such as a plasti- 
cizer. Some commonly known plasticizers include adipate, 
azelate, enzoate, citrate, stearate, isoebucate, sebacate, tri- 
ethyl citrate, tri-n-butyl citrate, acetyl tri-n-butyl citrate, 
citric acid esters, and those described in the Encyclopedia of 
Polymer Science and Technology, Vol. 10 (1969), published 
by John Wiley & Sons. The preferred plasticizers are 
triacetin, acetylated monoglyceride, grape seed oil, olive oil, 
sesame oil, acetyltributylcitrate, acetyltriethylcitrate, glyc- 
erin sorbitol, diethyloxalate, diethylmalate, diethylfumarate, 
dibutylsuccinate, diethylmalonate, dioctylphthalate, 
d i b u t y l s e b a c a t e ,  t r i e thy lc i t r a t e ,  t r i bu ty l c i t r a t e ,  
glyceroltributyrate, and the like. Depending on the particular 
plasticizer, amounts of from 0 to about 25%, and preferably 
about 2% to about 15% of the plasticizer can be used based 
upon the total weight of the coating. 
As used herein the term passageway includes an aperture, 

orifice, bore, hole, weakened area or an erodible element 
such as a gelatin plug that erodes to form an osmotic 
passageway for the release of the antihyperglycemic drug 
from the dosage form. Adetailed description of the passage- 
way can be found in US. Pat. Nos. such as 3,845,770, 
3,916,899, 4,034,758, 4,063,064, 4,077,407, 4,088,864, 
4,783,337 and 5,071,607 (the disclosures of which are 
hereby incorporated by reference). 

In certain embodiments, the passageway is formed by 
laser drilling. In other embodiments, the passageway is 
formed by making an indentation onto the core prior to the 
membrane coating to form a weakened area of the mem- 
brane at the point of the indentation. In preferred embodi- 
ments of the invention, the dosage form contains two 
passageways in order provide the desired pharmacokinetic 
parameters of the formulation. 

Generally, the membrane coating around the core will 
comprise from about 1% to about 7%, preferably about 1.5% 
to about 3%, based on the total weight of the core and 
coating. 

The term “membrane” means a membrane that is perme- 
able to both aqueous solutions or bodily fluids and to the 
active drug or pharmaceutical ingredient (e.g. the formula- 
tions of Examples 1-3). Thus, the membrane is porous to 
drug and, in a preferred embodiment, drug is released 
through the hole or passageway and through the porous 
membrane in solution or in vivo. The term “membrane” also 
generically encompasses the term “semipermeable mem- 
brane” as heretofore defined. 

In an alternative embodiment, the dosage form of the 
present invention may also comprise an effective amount of 
the antihyperglycemic drug that is available for immediate 
release. The effective amount of antihyperglycemic drug for 
immediate release may be coated onto the membrane of the 
dosage form or it may be incorporated into the membrane. 

12 
In certain preferred embodiments of the invention whcre 

the dosage form is prepared in accordance with the above, 
the dosage form will have the following composition: 

S 

Most Preferred INGREDIENT Preferred 

CORE: 
5C-98% 7 5 4 5 %  
040% 3-1 S A  

2-10% 
lo 2% 

Absorption Enhancer C-’J% 

Membrane Polymer 5&99% 7545% 
Flux Enhancer W% 2-20% 

1s plasticizer 0 2 5 %  or 0-3010 7-15% 

COATING: 

The dosage forms prepared according to certain embodi- 
ments of the present invention preferably exhibit the fol- 
lowing dissolution profile when tested in a USP type 2 k 

2o apparatus at 75 rpms in 900 ml of simulated intcstinal h i d  
@H 7.5 phosphate buffer) and a t  37” C.: 

Most Preferred 25 X m e  (Hours) Preferred 

2 0-30% 0-1510 or  0-226 
4 1 0 4 5 %  2 0 4 B  
8 30-90% 45-90‘70 

12 NTL 50% N-TL 6OYo 
16 NTL 60% NTL 70% 

NrL SO% 20 NTL 70% 
30 

NTL - Not less than 

In the preparation of the tablets of the invention, various 
35 conventional well known solvents may be used to preparc 

the granules and apply the external coating to the tablets of 
the invention. In addition, various diluents, excipients, 
lubricants, dyes, pigments, dispersants, etc. which are dis- 
closed in Remington’s Pharmaceutical Sciences, 1995 Edi- 
tion may be used to optimize the formulations of the 

Other controlled release technologies known 10 those 
skilled in the art  can be used in order to achieve thc 
controlled release formulations of the present invention, i.e., 
formulations which provide a mean T,,, of Ihe drug and/or 

45 other pharmacokinetic parameters described bcrein whcn 
orally administered to human patients. Such formulations 
can be manufactured as a controlled oral formulation in a 
suitable tablet or multiparticulate formulation known t o  
those skilled in the art. In either case, the controlled rclease 

50 dosage form may optionally include a controlled release 
carrier which is incorporated into a matrix along with the 
drug, or which is applied a s  a controlled release coating. 

An oral dosage form according to the invention may be 
provided as, for example, granules, spheroids, beads, pellets 

ss (hereinafter collectively referred to as “multiparticulates”) 
and/or particles. An amount of the multiparticulates which is 
effective to provide the desired dose of drug over time may 
be placed in a capsule or may be incorporated in any other 
suitable oral form. 

In certain preferred embodiments, the tablet core or 
6o multiparticulates containing the drug are coated with a 

hydrophobic material selected from (i) an alkylcellulosc and 
(ii) a polymeric glycol. The coating may be applied i n  the 
form of an organic or aqueous solution or dispersion. The 
coating may be applied to obtain a weight gain from about 

65 2 to about 25% of the substrate in order to obtain a dcsired 
sustained release profile. The sustained release coal ing of 
the present invention may also include an exit means com- 

40 invention. 
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prising at least one passageway, orifice, or the like as 
previously disclosed. 

Description of Certain Preferred Embodiments 

present invention. They are not to be construed to limit the 
claims in any manner whatsoever. 

EXAMPLE 1 

formin HCI and having the following formula is prepared as 
follows: 

spraying the clear coating solution onto the seal c o a l e d  
tablets in a fluidized bed coater employing the following 
conditions: product temperature of 16-72' C.; atomization 
pressure of approximately three bars; and spray rate of 

The following examples illustrate various aspects of the 5 1Z0-15O (dl Laser 

on each side of the tablet). 
The coated tablets were laser drilled two holes (one hole 

EXAMPLE 2 
A controlled release tablet containing 500 mg of met- 10 

A controlled release tablet containing 850 mg of mct- 
formin HCI and having the following formula is prepared as 
follows: 

15 

I. Core - 
Ingredients Amounl (mgitab) 

Metformin HCI 500.0 
Ingredients Amount (mdmb) 

Povidone3, USP 36.0 Metformin HCI 850.0 
Sodium Lauryl Sulfate 25.8 20 
Magnesium Stearate ' 2.8 Sodium Lauryl Sulfate 43.9 

Magnesium Steamte 4.8 

Povidone3, USP 61.1 

'approximate molecular weight = 1,000,000; dynamic viscosity (106 wiv 
solution at 20' C.) - 3OC-700 m Pa s. 3approximate molecular weight - 1,000,000: dynamic viscosity (10% w/v 

solution at 20" C.) - 300-700 m Pa s. 
(a) Granulation 25 

The metformin HC1 and sodium lauryl sulfate are (a) Granulation 
delumped by passing them through a 40 mesh Screen and The metformin HCI and sodium lauryl sull 'alc are 
collecting them in a clean, polyethylene-lined container. The delumped by passing them through a 40 mesh scrcen ond 
povidone, K-90-F is dissolved in purified water. The collecting them in a clean, polyethylene-lined container. The 
delumped metformin HC1 and sodium lauryl sulfate are then 30 povidone, K-90-F is dissolved in purified water. The 
added to a top-spray fluidized bed granulator and granulated delumped metformin MCl and sodium lauryl sulfate arc then 
by spraying with the binding solution of povidone under the added to a top-spray fluidized bed granulator and granulated 
following conditions: inlet air temperature of 50-70" C.; by spraying with the binding solution of povidone under the 
atomization air pressure of 1-3 bars; and spray rate of following conditions: inlet air temperature of 50-70' C.; 
10-100 ml/min. atomization air pressure of 1-3 bars; and spray rate 0 1  

dried in the granulator until the loss on drying is less than Once the binding solution is depleted, the granules are 
2%. The dried granules are passed through a Comil equipped dried in the granulator until the loss on drying is less than 
with the equivalent of an 18 mesh screen. 2%. The dried granules are passed through a Comil equipped 
(b) Tableting with the equivalent of an 18 mesh screen. 

stainless steel screen and blended with the metformin HCl 
granules for approximately five (5) minutes. After blending, 
the granules are compressed on a rotary press fitted with 
15/32" round standard concave punches. 
(c) Seal Coating (Optional) 45 15/32" round standard concave punches. 

The core tablet is  seal coated with an Opadry material or 
other suitable water-soluble material by first dissolving the 
Opadry material, preferably Opadry Clear (YS-1-7006), in 
purified water. The Opadry solution is then sprayed onto the 
core tablet using a pan coater under the following condi- 
lions: exhaust air temperature of 38-42' C.; atomization 
pressure of 28-40 psi; and spray rate of 10-15 mumin. The 
Opadry Clear of the coating constitutes about 11.5 mgitablet. 

Once the binding solution is depleted, the granules are 35 10-100 ml/miu. 

The magnesium stearate is passed through a 40 mesh 40 (b) Tableting 
The magnesium stearate is passed through a 40 mesh 

stainless steel screen and blended with the metformin I-IC1 
granules for approximately five ( 5 )  minutes. After blending, 
the granules are compressed on a rotary prcss filtcd wiih 

(c) Seal Coating (Optional) 
The core tablet is seal coated with an Opadry malerial or 

other suitable water-soluble material by first dissolving the 
Opadry material, preferably Opadry Clear (YS-1-7006). in 
purified water. The Opadry solution is then sprayed onto the 
core tablet using a pan coater under the following condi- 
lions: exhaust air temperature of 38-42' C.; atomization 
pressure of 28-40 psi; and spray rate of 10-15 mlimin. Thc 
Opadry Clear of the coating constitutes about 11.5 mtJtablc1. 

55 

11. Sustained Release Coating 
11. Sustained Release Coatine 

Ingredients Amount (mghblet) 
Ingredients Amount (nigkiblet) 

Cellulose Acetals (398-10)* 21.5 
Triacetin 1.3 60 Cellulose Acetate (398-10)' 3 . 0  
PEG 400 2.5 Triacetin 1.4 

PEG 400 2.8 
'acetyl content 39.3110.38 

2acetyl content 39.340.36 
The cellulose acetate is dissolved in acetone while stirring 

with a homogenizer. The polyethylene glycol 400 and tri: 65 
acetin are added to the cellulose acetate solution and stirred 
until a clear solution is obtained. The tablet is coated by 

The cellulose acetate is dissolved in acetone while stirring 
with a homogenizer. The polyethylene glycol 400 and tri- 
acetin are added to the cellulose acetate solution and stirrccl 
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until a clear solution is obtained. The tablet is coated by 
spraying the clear coating solution onto the seal coated 
tablets in a fluidized bed coater employing the following 
conditions: product temperature of 16-22' C.; atomization 
pressure of approximately three bars; and spray ,rate of 
120-150 mumin. 
(d) Laser Drilling 

on each side of the tablet). 
The coated tablets were laser drilled two holes (one hole 

EXAMPLE 3 

A controlled release tablet containing 1000 mg of met- 
formin HC1 and having the following formula is prepared as 
follows: 

16 
The cellulose acetate is dissolved in acetone while stirring 

with a homogenizer. The polyethylene glycol 400 and tri- 
acetin are added to the cellulose acetate solution and stirred 
until a clear solution is obtained. The tablet is coated by 

5 spraying the clear coating solution onto the seal coated 
tablets in a fluidized bed coater employing the following 
conditions: product temperature of 16-27' C.; atomization 
pressure of approximately three bars; and spray rate of 
120-150 ml/min. 

10 

(d) Laser Drilling 

15 The coated tablets were laser drilled two holes (one hole 
on each side of the tablet). 

I. Core 

Ingredients Amount (mp/tablel) 

- 

Metformin HCI 
Povidone', USP 
Sodium Lauryl Sulfate 
Magnesium Slearate 

1000.0 
71.9 
51.7 

5.6 

'approximate molecular weight - 1,000,000; dvnamic viscosity (10% wlv 
solution at 20" C.) = 3OC-700 m Pa s. 

(a) Granulation 
The metformin HCl and sodium lauryl sulfate are 

delumped by passing them through a 40 mesh screen and 
collecting them in a clean, polyethylene-lined container. The 
povidone, K-90-F is dissolved in purified water. The 
delumped metformin HCl and sodium lauryl sulfate are then 
added to a fluidized bed granulator and granulated by 
spraying with the binding solution of povidone under the 
following conditions: inlet air temperature of 5&70° C.; 
alomization air pressure of 1-3 bars; and spray rate of 
10-100 mumin. 

Once the binding solution is depleted, the granules are 
dried in the granulator until the loss on drying is less than 
2%. The dried granules are passed through a Comil equipped 
with a screen equivalent to 18 mesh. 
(b) Tableting 

The magnesium stearate is passed through a 40 mesh 
stainless steel screen and blended with the metformin HCl 
granules for approximately five (5) minutes. After blending, 
the granules are compressed on a rotary press fitted with '/'I 

round standard concave punches. 
(c) Seal Coating (Optional) 

The core tablet is seal coated with an Opadry material or 
other suitable water-soluble material by first dissolving the 
Opadry material, preferably Opadry Clear (YS-1-7003), in 
purified water. The Opadry solution is then sprayed onto the 
core tablet using a pan coater under the following condi- 
tions: exhaust air temperature of 38-42' C.; atomization 
pressure of 28-40 psi; and spray rate of 10-15 mumin. The 
core tablet is coated with the sealing solution until the tablet 
is coated with 23.0 mghablet of the Opadry material. 

11. Sustained Release Coating 

Ingredients Amount (mdtablet) 

Cellulose Acetate (398-10)* 
Triacetin 
PEG 400 

19.0 
1.1 
2.2 

'acetyl content 3 9 . 3 4 . 3 %  

(e) Color Coating (Optional) 

20 
Subsequent to the sustained release coating, the laser 

drilled tablet is coated with a color coating using Opadry 
White (24 mg/tablet) and waxed with Candelilla wax pow- 
der (0.4 mdtablet). 

25 

Clinical Studies 

30 

Study 1 

35 

In study 1, a total of twelve (12) healthy subjects (six 
males, six females) were randomized to receive either a 
single oral dose of metformin XT, 850 mg, prepared in 
accordance with Example 2 or b.i.d. closes of GLUCOPH- 

40 AGE in assigned study periods which consisted of one of the 
following groups: Group A-metformin XT (2x850 mg 
tablets) taken at approximately 8:OO a.m., immediately fol- 
lowing breakfast, Group B-metformin XT (2x850 mg 
tablets) taken at approximately 6:OO pm. ,  immediately 
following dinner; and Group C-GLUCOPHAGE (1x850 
mg tablet) taken at approximately 8:00 a.m., immediately 
following breakfast, and at approximately 6:OO pm.,  irnmc- 
diately following dinner. Each drug administration was 

50 separated by a washout period of seven days. In  this study, 
one male subject was removed from the study prior to I'criod 
I1 due to non-treatment-related mononucleosis. Thus. I1 
(five males and six females) subjects completed the study. 

45 

55 

For metformin XT, plasma samples were obtained from 
subjects at 0 (predose), 1 , 2 , 3 , 4 , 5 ,  6,8,1O, 12, 14, 16, and 
24 hour(s) after dosing. For GLUCOPHAGE, plasma 

6o samples were obtained from subjects at O (predose), I ,  2, 3, 
4,5,6,8,10,11,12,13,14,15,16,18,20,22, and 24 hour(s) 
after the first dose in the morning. Plasma concentrations of 
metformin were determined using a validated HPLC 
method. The lower quantitation limit of this method is 10 

65 ng/ml. Mean plasma concentration-time profiles are shown 
in FIG. 1 and mean values of pharmacokinetic parameters of 
metformin obtained from this study are presented in Table 1. 
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TABLE 1 

US 6,866,866 B1 
18 

Mean (iSD, n - 11) values of pharmacokinetic parameters of metformin (Example 2) in 11 
healthv subiects (metformin XT, 2 x 850 ma 4.d. or GLUCOPHAGE, 1 x 850 mx b i d . )  

Geometric 
A U L  T- T1.g L'h Mean Ratio' 

Treatment (nghdml) (ng/ml) (hr.) (hr) (hr) A U L  C,, 

Metformin XT 18156 2045 6 0.18 4.4 1.00 1.36 
after breakfast (4183) (567) (2) (0.40) (0.7) 
Metformin XT 18277 1929 7 0.09 3.6 I .02 1.32 
after dinner (2961) (333) (2) (0.30) (0.8) 
GLUCOPHAGE 18050 1457 5 0 3.5 

(3502) (217) (3) (0) (0.9) 

- - 

'Ratio - Metformin XT/GLUCOPHAGE 

As shown in FIG. 1 and Table 1, when metformin XT was 
administered immediately after either breakfast or dinner, 
the relative bioavailability of metformin XT formulation to 20 doses, one divided dose at  the Start of [he 
GLUCOPHAGE is approximately 100%. 

The results of study 1 were used to calculate the approxi- 
mate degree of fluctuation (Cmox-C,,JC,~g) of the formu- 
lations. Study 2 

1). The c,, was obtained by dividing the AUCvaluebY the The study design of Study 2 is the same as Study 1 excepl 
dosing 24 hours. The for was for the formulation and the dose (4x500 mg q.d., total dose 

2000 mg, for metformin XT prepared according lo Example extrapolated from FIG. 1. 

3o 1 and 2x500 mg b i d . ,  total dose 2000 mg, for GLUCOPI-I- 
AGE in the second study). In this study, 12. healthy volun- 
teers (five males and seven €emales) were randomized 10 
receive treatments and completed the study. Mean plasma 
concentration-time profiles and mean values of pharmaco- 

35 kinetic parameters of metformin obtained from this study are 

fluctuation index in the plasma than a substantially equal 
dose of Glucophage administered as two cqual divided 

interval ancl 
the other divided dose administered 12 hours later. 

The C,, was directly obtained from the study (see Table 25 

The results are set forth in Table 2 below: 

TABLE 2 

Mean (iSD, n - 12) values of pharmacokinetic parameters of  metformin 
XT in 12 healthy subjects (metformin XT, 2 x 850 mg q.d. and 

GLUCOPHAGE. 850 me  b i d . )  

AUC,,, C,,, C k  C., Degree of presented in FIG. 2 and Table 3. 
Treatment (nghrlml) (ng/ml) (nglml) (ng/mlj Fluctuation 

Metformin XT 18156 2045 143 756 2..51 As shown io FIG. 2 and Table 3,  when the metformin X?' 
after breakfast (4183) (567) formulation (500 mg) was administered immediately afler 
Metformin XT 18277 1929 107 761 2.39 40 dinner, the relative bioavailability of this formulation to 
GLUCOPHAGE 18050 1457 214 752 1.65 GLUCOPHAGE is approximately loo%, while thc mean 

(3502) (217) (at 24 C,, value is about the same. The relative bioavailability of 
metformin XT, however, is approximately 80% when 

45 administered immediately after breakfast. A prolonged 
profile, together with later T,,,, and similar C,,,,, of me[- 
formin following administration of metformin XI' immcdi- 
ately after dinner compared to GLUCOPHAGE indicated 
that metformin was released in vivo in a sustaincd fashion 
(FIG. 2). 

after dinner (2961) (333) 

hours) 

(be- 
tween 

393 752 1.41 

doses) 

As shown in FIG. 1 and Table 2, a single administration 
of the metformin XT formulation provides a higher mean 

TABLE 3 

Mean (+SD, n - 12) values of pharmacokinetic parameters of metformin of Example I in 12 
healthv subiects [metformin XT, 4 x 500 me a.d. or GLUCOPHAGE. 2 x 500 me b.i.d.1 

Geometric 
AUC- Cmax Tmax Tn.8 tfi Mean Ratio* 

Treatment (ng-hriml) (nglml) (hr) (hr) (hr) AUC,, C,,,, 

Metformin XT 17322 2127 5 0 6.1 0.80 I 1 5  
after breakfast (4984) (545) (1) (0) (1.8) 
Metformin XT 20335 2053 7 0.08 3.9 0.96 1.12 
after dinner (4360) (447) (2) (0.29) (0.6) 
GLUCOPHAGE 21181 1815 4 0 3.6 - - 

(4486) (302) (3) (0) (0.8) 

'Ratio - Metformin XT/GLUCOPHAGE 
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The results of study 2 were used to calculate the approxi- 
mate degree of fluctuation of the formulations in accordance 
with the calculations used in study 1 (using FIG. 2 to obtain 
the extrapolated value for C,,). 

The results are set forth in Table 4 below: 

TABLE 4 

Mean (tSD, n - 12) values of  pharmacokinetic parameters of metformin 
XT i n  12 healthy subjects (metformin XT, 4 x 500 mg q.d. and 

GLUCOPHAGE. 2 x 500 ma b i d . )  

AUC,, C,, C&h C,, Degee  of 
Treatment (ng-hriml) (numl) (ng/ml) (np ld)  Fluctuation 

Metformin XT 17322 2127 143 721 2.9 
after breakfast (4984) (545) 
Metformin XT 20335 2053 143 847 2.25 

GLUCOPHAGE 21181 1815 214 882 1.8 
after dinner (4360) (44-0 

(4486) (302) (at 24 
hours) 

357 882 1.65 
@e- 

tween 
doses) 

As shown in FIG. 2 and Table 4, a single administration 
of the metformin X T  formulation provides a higher mean 
fluctuation index in the plasma than an equivalent dose of 
Glucophage administered as two equal divided doses, one 
divided dose at the start of the dosing interval and the other 
divided dose administered 12 hours later. 

Study 3 

In Study 3, a multiple-dose, open-label, one-period study 
was conducted to evaluate the short-term tolerability and 
steady-state pharmacokinetics of the 500 mg metformin XT 
formulation used in Study 2. In this study, eight healthy 
volunteers (four males and four females) were randomized 
to receive 2000 mg of metformin XT (4x500 mg tablets) at 
approximately 6:OO pm., immediately following dinner, for 
14 days. 

Blood samples were obtained from each subject at 0 
(predose), 1, 2, 3, 4, 5,  6, 8, 10, 12, 14, 16 and 24 hour(s) 
following the first dose on Day 1 and at 0 (predose), 1,2,3, 
4,5,6,8, 10,12, 14, 16,24,38 and 48 hour(s) following the 
last dose on Day 14. Blood samples were also drawn from 
each subject immediately prior to dosing on Days 10-13. 
Urine samples were collected from each subject at the 
following time intervals: six hours prior to the first dose; 
0-6, 6-12 and 12-24 hours after the first dose; and 0-6, 
6-12, 12-24 and 2 4 4 8  hours after the last dose. 

Mean plasma profiles and values of pharmacokinetic 
parameters of metformin are presented in Table 5 below: 

TABLE 5 

Mean Pharmacokinetic Parameters (Examde 1) 

G a x  Tmax AU(%-Z4 hr (08 .  hrml) 

Dayl 

Mean 2435 6.9 22590 
SD 630 1.9 3626 

Mean 2288 6.9 24136 
SD 136 2.5 1996 

Following oral administration of metformin XT, 4x500 
mg q.d., for 14 days, there was little or no difference in 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

20 
plasma concentration-time profiles of metformin in eight 
healthy volunteers between Day 1 and Day 14 dosing (FIG. 
3). On average, trough plasma concentrations of metformin 
were nearly constant, ranging from 188.8 to 205.1 ng/ml on 
Days 10-14, indicating that the steady state of metformin 
was attained rapidly. The mean accumulation ratio was 1.0 I ,  
indicating that the once-daily dose regimen of mctformin 
XT results in no accumulation. 

Following oral administration of a single dose (4x500 
mg) of metformin XT, approximately 31% of the dosc was 
excreted in the urine within the first 24 hours. On average, 
the renal clearance of metformin was 366 mlimin. A slightly 
higher renal clearance (454 ml/min) was found after 
multipledose administration of 4x500 mg q.d. of metformin 
XT. 

Gastrointestinal symptoms (diarrhea, nausea, vomiting, 
abdominal bloating, flatulence and anorexia) are the most 
common adverse reactions to GLUCOPHAGE. I n  con- 
trolled trials, GLUCOPHAGE was started at low, nonthern- 
peutic doses and gradually titrated to higher doses. In  spite 
of this gradual titration, GLUCOPHAGE was discontinued 
due to gastrointestinal reactions in approximately 4% of 
patients. In contrast, in the multiple-close study, metformin 
XT begun at a therapeutic initial dose of 2000 mg once daily 
with dinner was well tolerated by all healthy volunteers. 
Diarrhea and nausea were the most common gastrointestinal 
reactions probably or possibly related to metformin XI: 
These reactions, however, were either mild or moderate. 
This suggests that it may be possible to initiate metformin 
XT treatment with effective doses rather than using the slow 
titration from non-therapeutic doses required for GLU- 
COPHAGE. 

Study 4 
Study 4 was a study designed to evaluate the safety, 

tolerability, pharmacokinetics and pharmacodynarnics of 
metformin XT compared to GLUCOPHAGE after multiple- 
dose treatment in patients with NIDDM. Metformin X T  
tablets prepared according to Example 3 were used in this 
study. This study had a single-center, randomizeti, two-way 
crossover design. A total of 24 NIDDM patients who were 
on a stable dose of GLUCOPHAGE, between 1000 a n d  
2550 mg/day, for at least 12 weeks were selected Lor the 
study. A Pretreatment Period of at least 3 weeks preceded 
randomization to study treatment. At the start of the Pre- 
treatment Period, all patients stopped taking a n y  other 
hypoglycemic agents besides GLUCOPHAGE, anci the 
GLUCOPHAGE dose was adjusted to 1000 mg b.i.d. (with 
breakfast and with dinner). Following the pretreatment 
period, patients began Treatment Period I, which lasted 4 
weeks. During Period I, a total of 12 patients were random- 
ized to receive two 1000-mg metformin XT tablets q.d. 
(immediately after dinner), at approximately 6:OO p.m., and 
12 were randomized to receive one lO00-mg GLUCOPII- 
AGE tablet b.i.d. (immediately after breakfast anti immedi- 
ately after dinner). [mediately following Period I ,  each 
patient was switched to the alternate medication for 4 weeks 
in Period 11. There was no washout between treatmen1 
periods. 

Plasma metformin concentrations were determined over a 
24-hour period at the end of Treatment Periods I and I1 as 
follows: immediately prior to dosing and a t  1, 2, 3, 4, 5 ,  6, 
8, 10, 12, 14, 15, 16, 17, 18, 19,2O, 22, anci 24 hours afler 
the evening dose. One subject withdrew from the study for 
personal reasons after two weeks of treatment in Treatment 
Period I ,  thus pharmacokinetic data were obtained from 23 
patients. 
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Mean plasma profiles and values of pharmacokinetic 
parameters of metformin are presented in FIG. 4 and Table 
6. As shown in FIG. 4 and Table 6, when metformin X T  was 
administered immediately after dinner, the bioavailability of 
metformin X T  relative to GLUCOPHAGE a t  steady state is  5 
close to 100%. Although the dose of metformin XT was 
twice as large as the dose of GLUCOPHAGE at dinner, the 
mean C,, value was only 32% higher. 

4. The controlled release oral dosage form of claim I, 
which exhibits the following dissolution profiles when 
tested in a u s p  type 2 apparatus at 75 rpm in 900 ml of  
simulated intestinal fluid @H 7.5 phosphate bu&'er) and a t  37 
c: 

0-30% of the metformin or salt thereof is releasrd after 2 
hours; 

TABLE 6 

Mean (tSD) values of pharmacokinetic parameters of metformin of Example 3 in 23 
NIDDM patients (metformin XT, 2 x 1000 mg q.d. with dinner or GLUCOPHAGE, 

1 x 1000 mg b.i.d.) 

Geometric 
AUCC-24hX cmax Tmax 4., t'h Mean Ratio' 

Treatment (nrhdml) (nelm9 (hr) (hr) (hr) AUCD-24, Cm,, 

Metformin XT 26818 2849 6 0 5.4 0.96 1.32 
after dinner (7052) (797) (2) (0) 
GLUCOPHAGE 27367 2131 14 0 4.4 

(5759) (489) (6) (0) 

- - 

'Ratio - Metformin XTiGLUCOPHAGE 

When the metformin X T  was administered immediately 
after dinner, the bioavailability of metformin XT relative to 
GLUCOPHAGE at steady state was close to 100%. 
However, when metformin X T  was administered immedi- 
ately after breakfast, the corresponding relative bioavailabil- 
ity of metformin XT was approximately 80%. The safety 
profile of metformin XT, 2000 mg given once daily either 
after dinner or after breakfast was comparable to that of an 
equal dose of GLUCOPHAGE given b i d .  The efficacy 
profile of metformin XT, 2000 mg given once daily after 
dinner was similar to that of an equal dose of GLUCOPH- 
AGE given b i d .  The efficacy of metformin XT, 2000 mg 
given once daily after breakfast, however, appeared to be 
comparable to or slightly less than that of GLUCOPHAGE 
given b i d .  

While certain preferred and alternative embodiments of 
the invention have been set forth for purposes of disclosing 
the invention, modifications to the disclosed embodiments 
may occur to those who are skilled in the art. Accordingly, 
the appended claims are intended to cover all embodiments 
of the invention and modifications thereof which do not 
depart from the spirit and scope of the invention. 

What is claimed is: 
1. A controlled release oral dosage form for the reduction 

of serum glucose levels in human patients with NIDDM, 
comprising an effective dose of metformin or a pharmaceu- 
tically acceptable salt thereof and a controlled-release carrier 
to control the release of said metformin or pharmaceutically 
acceptable salt thereof from said dosage form, said dosage 
form being suitable for providing once-a-day oral adminis- 
tration of the metformin or pharmaceutically acceptable salt 
thereof, wherein following oral administration of a single 
dose, the dosage form provides a mean time to maximum 
plasma concentration (TmUx) of the metformin from 5.5 to 
7.5 hours after administration following dinner. 

2. The controlled release oral dosage form of claim 1, 
which provides a mean time to maximum plasma concen- 
tration (T,d of metformin at from 6.0 to 7.0 hours after the 
administration of the dose. 

25 
1045% of the metformin or salt thereof is released after 

30-90% of metformin or salt thereof is released after 8 

not less than 50% of the metformin or salt thereof is 

not less than 60% of the metformin or salt thereof is 

not less than 70% of the metformin or salt thereof is 

5 .  The controlled release oral dosage form of claim 1, 
which exhibits the following dissolution profiles whcn 
tested in a USP type 2 apparatus at 75 rpm in 900 ml of 
simulated intestinal fluid @H 7.5 phosphate buffer) and at 37 
C: 

&25% of the metformin or salt thereof is released after 2 

2040% of the metformin or salt thereof is released alter 

45-90% of the metformin or salt thereo€ is released alter 

not less than 60% of the metformin or salt thereof is 

not less than 70% of the metformin or salt thereof is 

not less than 80% of the metformin or salt thereof is 

6. The controlled release oral dosage Corm of claim 1, 
which provides a width at 50% of the height of a mean 

55 plasma concentrationitime curve of the metformin from 
about 4.5 to about 13 hours. 

7. The controlled release oral dosage form of claim 1, 
which provides a width at 50% of the height of a mean 
plasma concentration/time curve of the metformin from 

60 about 5.5 to about 10 hours. 
8. The controlled release oral dosage form of claim 1, 

which provides a mean maximum plasma concentration 

4 hours; 

hours; 

released after 12 hours; 

released after 16 hours; and 

30 

35 released after 20 hours. 

40 

hours; 

4 hours; 

8 hours; 

released after 12 hours; 

released after 16 hours; and 

released after 20 hours. 

45 

50 

(CmJ bf metformin which is more than about 7 times the 
mean plasma level of said metfor'min at about 24 hours aftcr 

9. The controlled release oral dosage form of claim 1, 
which provides a mean maximum plasma concentration 

3. The controlled release oral dosage form of claim 1, 
which provides a mean time to maximum plasma concen- 65 the administration. 
tration (T,d of metformin at from 5.5 to 7.0 hours after the 
administration of the dose. 
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(C,-) of metformin which is from about 7 times to about 14 18. The controlled release oral dosage form of claim I 
times the plasma level of said metformin at about 24 hours which provides a mean AUC,-, of 1827722961 ng.hr/ml 
after administration. and a mean C,,, of 19292333 ngiml, for administration ( i t  

10. The controlled release oral dosage form of claim 1 a 1700 mg once-a-day dose of metformin after an cvcning 
which provides a mean maximum plasma concentration s meal. 
(cmaX) of metformin which is from about 8 times to about 1 2  19. The controlled release oral dosage form of claim I 
times the plasma level of said metformin at about 24 hours which Provides a mean AUCo-- Of 20335*4360 %.hr/rn' 
after administration. and a mean C,, of from 20532447 ndrnl ,  for adminislra- 

1 tion of a 2000 mg once-a-day dose of metformin after iiii 

which provides a mean maximum plasma concentration i o  evening meal. 
(C,,~) of metformin from about 1500 ng/ml to about 3000 20. The controlled release oral dosage form of claim I 
ng/ml, based on administration of a 2000 mg once-aday which provides a mean AUC,-,, of 2681827052 ng.hr/lnI 
dose of metformin. and a mean C,,, of 28492797 ng/rnl, for, adminislration of 

dosage form of claim 1, a 2000 mg once-a-day dose of metformin after an evcning 
which provides a mean maximum plasma concentration 15 
(c,,~) of metformin from about 1700 ng/ml to about 2000 21. The controlled release oral dosage form of claim 1 
ng/ml, based 00 administration of a 2000 mg once-a-day which provides a mean AUCo-,, of 2259023626 ng.hr/ml 
dose of metformin. and a mean C,, of 24352630 ng/ml on the first day  01' 

13, n e  controlled please oral dosage form of claim 1 administration and a mean AUC,-,, of 2413627996 ng.hr! 
which provides a mean AUC,-,,h, of at least 80% of the 20 m1 and a mean Cmox Of 22882736 ndml on the 14"' da>' 
mean AUC,--,, provided by administration of an immediate administration, for administration of a 2000 mg once-a-day 
release reference standard twice a day, wherein the daily dose Of metformin after an  evening 
dose of the reference standard is substantially equal to the 22. The Oral dosage I 2  
once-aday dose of metformin administered in the controlled which Provides a mean 1~,2  from 2.8 to 4.4. 
release oral dosage form. 25 23. The controlled release oral dosage form of claim 6,  

oral dosage form of claim 1 which provides a mean time to maximum plasma COIICCII- 
which a mean AUC,-,,, of at least 90% of [he tration (T,J of metformin from 6.0 to 7.0 hours after ihe 
mean AUC,-,, provided by administration of an immediate administration. 
release reference standard twice a day, wherein the daily Ora l  dosage form of claim 6,  
dose of the reference standard is substantially equal to the 30 which Provides a time lo maximum plasma conccn- 
once-aday dose ofmetformin administered in the controlled tration (TmUx) of metformin from 5.5 to 7.0 hours after 
release oral dosage form. administration. 
15. The controlled release oral dosage form of claim 1 25. The controlled release dosage form of claim 1, 

which provides a mean AUC,-,,, from about 17200 ng,hr/ wherein the metformin or pharmaceutically acceptable salt 
ml to about 33900 ng.hr/ml, based on administration of a 35 thereof is provided by at least one controlled-release tablet, 
2000 mg once-a-day dose of metformin. said tablet comprising: 

16. The controlled release oral dosage form of claim 1 
which provides a mean AUCo7,,, from about 17200 ng.hr/ 
ml to about 26500 ng.hr/ml, based on administration of a 
2000 mg once-a-day dose of metformin. 
17. The controlled release oral dosage form of claim 1 

which provides a mean AUC,-,,, from about 19800 ng.hr/ 
ml to about 33900 ng.hr/ml, based on administration of a 

u, ne controlled release dosage form of 

E. ne release 

14,  ne controlled 

24. The controlkd 

(a) a core comprising: 
(i) the metformin or a pharmaceutically acceptable sak; 
(ii) optionally a binding agent; and 
(iii) optionally an absorption enhancer; 40 

(b) a membrane coating surrounding the core; and 
(c) at least one passageway in the membrane. 

2000 mg once-a-day dose of metformin. * * * * *  

AUROBINDO EX1005, 24



I l l i u  Xiu CHEXG. Chih-Ming CHEPI, Steve JAN itnd Joseph CHOCJ 

I 

. ! -. - - 
If a .(;ONI'INUATION APPLICATION,, check dpprcipriate box and supply the requisite information: 

, .& 

lJ:,!'hnl:inuation .. 0 Divisional C1 Continuation-in-part (CIP) of prior application No.: -_--__-.. -...- 

ontinuation 0 Divisional 0 C:ontinuation-ln-part (CIP) of prior application No.: . ._ -_____. -.---- .- 

-1 (;$ontinuation U Divisional U Continuation-In-part (CIP) of prior application No.: __-._ .- 

. ., ,. ., : ,x ... 

. ... ..... 

Application Elements 

c1 Filing fee as caicLilated and transmitted as described below 

42 pages and including !he following: .__- _--_ .-..-- - :2. '254 Specification having 

d .  LJ Neference to Micrc.fiche Ap3endix (if applicable) 

e. [%I t3ackgrouncl of the Inventioii 

f. M f3rief Summary of tne Invention 

9. 

h. Kl Detailed De:scriptic,n 

i. 123 

I .  IxI .Abstract of Ihe Disclosure 

Brief Description of the Drawings (ifdrawlngs filed) 

Clairn(s) as Classiiied Beloa 

*------- ---I- 

I 

-.. 

AUROBINDO EX1005, 25



UTILITY PATENT AiWLICATION TRANSMITTAL 11 Docket b!o 
300.1005 IF- I_ -- 

Total Pages in this Subrriission 
(Liarg e E:n t i ty) 

(Onlv for new nonprclvisional appli~:ations under 37 CFR 1.53(b)) 
j 1- _- .--,-- I_- -- 

Appfication Elements (Continued) 

:3 El Dri:wing(s) (when necessary as prescribed by 35 USC 7 73) 

a. U Formal Numbel- of Sheets 

8 ---- h. E3 Informal Number of Sheets 

4. U @ath or Declaration 

E .  E1 Newly executed (ocginat or n:Oj>y) 0 Unexecuted 

b. c1 
c. L11 With Power of Attorney Ll Without Power of Atlorney 

d. C1 DELETlON O F  INVENTOR(S1 

Copy from a prior applicatiori (37 CFR 1.63(d)) (for c o n f ~ ~ ~ u t r l i o r ~ d i ~ i s i o ~ a /  epplicalion only) 

Signed statement attached c eleting inventor(s) named in the prior application, 
see 37 C.F.R. 1.63(d)(2) and 1.33(b). -. . .  

: s i  

0 Incorporation By Reference (osal)/e if Box 4b is checked) 
The entire disclosure of the prior epplication, from which a copy of the oath or declaration is supplied under 
Box 4t1, is considered as being pert of the disclosure of the accompanying application and is hereby 
incorporated by reference therein. 

U Cornputer Program in Microfiche (Appendix) 

?:j! 0 Nucileotide andlor Amino Acid Sequence Submission (if applicable, a// must be included) 

:;t a. 0 Paper Copy 

.. .  

: .  
I :c. 

b. U Computer Readable Copy (identical fo computer copy) 

C. 0 Statement Verifying ldenlical Paper and Computer Readable Copy 

Acconipanylng Applicatlon Parts 

8. 3 Assignment Papers (covt!r sheet 4% doGument(s)) 

5 0 37 CFR 3.73(B) Statement (when there is an assignee) 

10. c3 English 'Translation Document (ifspplicable) 

'I 1. L l  Information Disclosure Slatement/PTO-l449 0 Copies of IDS Citations 

12. U Prdminary Amendment 

13. Ackriowledgment postcard 

14. I8 Certificate of Mailing 

- Ll First Class Express Mail (Specify Label No.): EL 415 728 683 US -- - 
l'sgu 2 of 4 I'OlULRGIRfVClS 

AUROBINDO EX1005, 26



_-- - ------ - =  __--- _. . -_ - 
Docket No 'I------ 300.1 005 u-ir1Li-w PATENT' APPLICATION TRANSMITTAL 

L-- _----I__.- - (Large Entity) 
(Only for new nonprwisiofial applicatbns under 37 CFR 1.53(b)) 

Total Pages in this SIJbffrission 

Accompanying Application Parts (Continued) 

Certified Copy of Priority DocLirneit(s) (if foreign priority is claimed) 

Additional EnclosLires (please ideJ?fify below): 

- - 

Request  That Application Not Be Published Pursuant To 35 U.S.C. 122(b)(2) 

Pursuant to 35 U.S.C. 'l22(b)(2), Applicant hereby requests that this patent application not be 
published pursuanr to 35 U.S.C. 122(b)(l). Applicant hereby certifies that the invention disclosed in 
this application has not and will not be !he subject of an application filed in another country, or under 
a lniiltiiateral international agreerent, !hat requires publication of applications 18 months after filing 
of the application. 

Warning 

An applicant who makes a request not to publish, but who subsequently files in I foreign 
country or under a mol:filatera/ international agreement specified in 35 U.S.C. 722(b,t(2)(B)(i), 
must notify the Director of such filing not later than 45 days after the date of the filing of 
such foreign or international application. A failure of the appllcant to provide such notice 
within fhe prescribed period shall result in the application being regarded as abandoned, 
unlr?ss it is shown to the safisfaction of the Director that the delay in submitting the notice 
was unintentional. 
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--I_- CONTROL1,ED REI ,EASE METFORMIN COMPOSITIONS 

-- Background of the invention 

'The present invention relates to controlled release unit dose formulations containing an 

antihyperglycemic drug. More specifically, the present invention relates to an oral dosage form 

comprising a biguanide such as mt:tfonnin or bufoimin or a pharmaceutically acceptable salt 

thereof such as metfbrmin hydroclilorjde or the metformin salts described in United States Patent 

Nos. 3,95?,8.53 and 4,080,,472 which are incorporated herein by reference. 10 

In the prior art, many techiques have been used to provide controlled and extended- 

rlzlease pharmaceutical &sage fuims in order to maintain therapeutic serum levels of 

medicments and to minimize .the e fkc ts  of missed doses of drugs caused by a lack of patient 

c:ompliance. 

1 .5 'In the prior art art: extended release tablets which have an osmotically active drug core 

:surrounded by a semipermeable -,nembrane. These tablets function by allowing a fluid such as 

1'. ! a l i i  gastric or intestinal -fluid to permteak the coating membrane arid dissolve the active ingredient SO 

.-:i, .. . it can be released Ihrough a passageway in the coating membrane or if the active ingredient is 
; i  

inso1.ubl.e in the pemmting fluid, pushed through the passageway by an expanding agent such as 

a hydrogel. Some representatiw examples of these osmotic tablet systems can he frjund in 

United States Patcmt Ncs. 3,845,770, 3,916,899,4,034,758,4,077,407 and 4,783,337. United 

States Patent No. 3,952,741 teaches an osmotic device wherein the active agent is released from 

a ~:clre surrounded by a semipermeable membrane only after sufficient pressure has developed 

within the membrane to burst or rupture the membrane at a weak portion of the membrane. 
2 5 The basic osmcltic d.evke described in the above cited patents have been re.fined over time 

in ;in effort to provide greater control of the release of the active ingredient. For example United 

States Patent Nos. 4,7?7,049 and 4,851,229 describe an osmotic dosage form comprising a 

serrripenneable vvdl slirrounding a core. The core contains an active ingredient and a modulating 

agent wherein the. modulating agent causes the active ingredient to be released through a 

pa.ssageway in the seniipeimeabk membrane in a pulsed manner. Further refinements have. :!I> 

i 
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included modi:fications to the semipermeable membrane surrounding the active core such as 

varying the proportionr; of the components that form the membrane; Le., United States Paieiit 

Nos. 5,178,867,4,58’1,117 imd 4,522,625 or increasing the number of coatings surrounding the 

aclive core; Le., U.S. Patenl: Nos. 5:650,170 and 4,892,739. 

Although vast. amounts of  rcsearch has been performed on controlled or sustaincd release 

compositioi~s and in particu.lar on osmotic dosage forms, very little research has been performed 

in the area of controlled or :sustained release compositions that employ antihyperglycemic drugs. 

.Metformin is an oral antihyperg1,ycemic drug used in the management of non-insulin- 

dependent diabetes mellitua (NDDM). It is not chemically or pharmacologically related to oral 
sulfonylureas. Metformin improves glucose tolerance in NIDDM patients by lowering both basal 

and postprandial plasma gliicose. Metformin hydrochloride is currently marketed as 

GLUU’PHAGE@ tablets try Blistol-Myers Squibb Co. Each GLUCOPHAGEQ tablet contains 

500, 850 or 1000 mg of metformin hydrochloride. There is no fixed dosage regimen for the 

mcmagement of hyperg:lyce:nia in diabetes mellitus with GLUCOPHAGEB. Dosage of 

GLUC:OPIIAGE@ is individualized on the basis of both effectiveness and tolerance, w’hile not 

:i exceeding the rnaxinium recommended dose of 2550 mg per day. 

I 

I5  

: :  : i:. 

Metformin has been widely prescribed for lowering blood glucose in patients with 

NIDDM. However, Iieing a short a.cting drug, metformin requires twice-daily (b.i.d.) or three- 

times-a-day (t.i.d.) dosing. Adverse events associated with metformin use are often 
. .  . .  
..__I 

20 ’ gastrointestinal in nature (e.g., anorexia, nausea, vomiting and occasionally diarrhea, etc.). These 

adverse events maybe partially avoided by either reducing the initial andlor maintenance dose or 

using an extended-dease dosage fmn. Another clear advantage of an extended release dosage 

form is a reduction in the fi:equency of administration. All of these findings suggest that an 
extcnded-reIease dosage form of mettoimin may improve the quality of therapy in patients with 

NII>DR4 acid the safety profile relative to a conventional dosage form. :2 5 

The limited work o n  controlled or sustained release formulations that employ 

ant ihs  ergiycemic dntgs such as rn etfol-min hydrochloride includes the combination of the 

antihyperglycemic drug and an expanding or gelling agent to control the release of the drug born 

2 
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the dossge form. This research is cxemplified by the teachings of WO 96/08243 and by the 

GLUCOPHAGE@ n-cetformin EICl pratluct. 

It is reported in the 50* Edition of the Physicians' Desk Reference, copyright 1!)96, p. 

753, thiit food decreases thl: extent and slightly delays the absorption of metformin delivered by 

the GI,UCOPHAGE@ dosage forni. This decrease is shown by approximately a 4094 lower ped< 

conceni:ration, a 25% lower bioavailability and a 35-minute prolongation of time to peak plasma 

concentration fo1low:ing adn7inistra.tion of a single GLIJCOPHAGEO tablet containing 850 mg 

of metfomiin HCI with food compmd to the similar tablet administered under fasting 

conditions. 

. j  

111 .A controlled release metformin dosage form is also described in WO 99/47128. This 

reference describes a controlled release delivery system for metformin which includes an imier 

solid particulate phase fornied of siibstantially uniform granules containing metformin and one 0.1' 

mI:)re hydrophilic polymers, one or more hydrophobic polymers and one or more hydrophobic 

materials, and an outer continuous phase in which the above granules are embedded and 

dispersed throughout. The outer continuous phase includes one or more hydrophilic polymers, 
si one or more hydrophobic Folymers and one or more hydrophobic materials. 
i .  ... . ... 

Our own WO 99/4?125 discloses controlled release metformin formulations providing a . .  . _  
2 . 2 ,  

Trnax from 8 to 12 hours. 

21:) Obiects and Summarv of the Invention 

It is an object of the present invention to provide a controlled o'r sustained release of an 

an tihyperglycemic drug which provides effective control of blood glucose levels in hmnitns. 

It is a hrther objeci: of the present invention to provide a method of treating human 

patients with non-insulin-dependent diabetes mellitus (NIDDM) on a once-a-day basis with an 

antihy~:erglycernic ding which provides effective control of blood .glucose levels in hmnans. '2 S 

It is: a hrther objeci: of the present invention to provide formulations for treating human 

patients with non-insillin-depentie~it diabetes mellitus (NIDDM) which provides advantages over 

3 
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the stiitte-o.t-the,-art, and which may be administered on a once-a-day basis by itself or togethm 

with otner ,antidiabetic agents, arid methods thereof. 

It is a fiirther objeci of the present invention to provide a controlled or sustained release 

fonndiition of an anti1iype::glycemic drug wherein the bioavailability of the drug is not decreased 

by thr: presence of food. 5 

It is a further object of the present invention to provide a controlled or sustained release 

fomu1;itioii o.f an antiliyperglycemic drug that does not employ an expanding polymer. 

Et is also a further object of the present invention to provide a.controlled or sustained 

release formulation c ~ f  an a-ntihyyerglycemic drug that can provide continuous and non-pulsating 

therapeutic levels of the drug to an animal or human in need of such treatment over a tweIve hour 

to twtaty-four hour period. 

1 9 

It is an additional object of other embodiments of the present invention to provide a 

controlled or sustain&l release formulation for an antihyperglycemic drug that obtains peak 

plasma levels from 5.5 .  to 7.5 hours after administration under various conditions. Altt:matively, 

the: time to peak plasma levels are from 6.0 to 7.0, from 5.5 to 7.0 or from 6.0 to 7.5. 1 5  
... 

It is also an object of this invention to provide ii controlled or sustained release 
,::A 

[: .i p~ramiaceutical formulation having a homogeneous core wherein the core component may be 
.I A 

made using ordinary tabIet compression techniques. 

In accordance with the above-mentioned objects and others, the present invention 

provides a controlled release oral dosage form comprising an antihyperglycemic drug, preferably 

a bigua.nide (e.g., metformin or a pharniaceutically acceptable salt thereof) that is suitable for 

providing once-a-day administration o f  the drug, wherein the dosage form provides a mean time 

to maximum plasma conce:ntration (TmrM) of the drug from 5.5 to 7.5 hours after administration. 

The dosage foim comlJrises the dnig and a membrane. In certain preferred embodiments, the 

dosage fonn comprises a tablet. 

2 0 

25 

In preferred e:mbodiments, the controlled release oral dosage form of the present 

invention is a tablet comprising: 

(a> a core: comprising: 

4 
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(i) the antihyperglycemic drug; 

(ii) 
(iii) optionally an absorption enhancer; 

a menibram coating surrounding the core; and 

optionally a biding agent; and 

(b) 

(c) 
When the drug is m.etformin or a pharmaceuticillly acceptable salt thereof and is, 

administered on a once-a-day basis,, the daily dose may vary, e.g., from about 500 mg to about 

Z O O  rng. Such daily dose may be contained in one controlled-release dosage form of the 

invention, or may be contained in more than one such dosage form. For example, a controlled- 

release metformin dosage form may be formulated to contain about 1000 mg of the drug, and two 

.. of said dosage form may bl: administered together to provide once-a-day metformin therapy. The 

at least one 'passageway in the membrane. 

1 3 

daily dose of the drug (Le. rnetlbmlin or pharmaceutically acceptable sait thereof! may r i g e  

from ahout 500 mg to about 2500 ng, from about 1000 mg to about 2500 mg, or from about 

2000 rrig to about 2500 mg;, depending on the clinical needs of the patient. 

*,.: 

1s In certain preferred embodiments, the controlled release solid oral dosage form of the 

si present invention provides a width at 50% of the height of a mean plasma concentratiodtime 

curve of the drug (e.g., ofmetformin) from about 4.5 to about 13 hours, more preferahly from 

ahout 5 . 5  to about 10 hours, more preferably from about 6 to about 8 hours. 

: :  l:l;:l 

.:>:< . .  

h certain embodiments, the controlled release oral dosage form of the present invention 

provides a mean maximum plasmii con.centration (:C,,J ofthe antihyperglycemic dnig which is 210 

more than about sewti times the mean plasma level of said drug at about 24 hours after 

administration. In preferred embodimmts, the controlled release oral dosage form of the present 

invention provides a mean maximum plasma concentration (CmJ of the drug which is from 

almi '7 times to about 14 limes thl: plasma level of the drug at about 24 hours after the 

administration, mort: preferably from about 8 times to about 12 times the plasma level of the dntg 

at about 24 hours afler achinistralion. 

: 5  

In certain embodiments of the present invention, when the drug is metformin or a 

phann.iceuttically acceptable salt thereof, the controlled release oral dosage form provides a mean 

5 
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miutimum plasma concentration (Cmby) of the drug that is about 1500 ng/ml to about 3000'ng/ml, 

based on administration of a 2000 mg once-aday dose of metformin, more preferably about 1700 

ng/rnl lo about 2000 n.g/rnl., based on administration of a 2000 mg once-a-day dose of 

m etfo mi in, 

.) :In certain embodiments of Ihe present invention, when the drug is metformin or a 

pharmaceutically acceptable salt thereoF, 'the controlfed release dosage form provides a mean 

AUCD-2ahr that is about 17200 nghrlml to about 33900 ng.hr/ml, based on administration of ;I 

2000 mg once-a-day dose ( i f  metformin; preferably about 17200 ng.hr/ml to about 26500 

ng.hr/nil, based on atirninis:tration of a 2000 mg once-a-day dose of metformin; more preferably 

about 1!)8OO ng.hr/ml to about 33900 ng.hr/ml, based on administration of a 2000 mg once-a-day 1. .:I 

.a-gt dose of metfonpin. 
j,:, 

E.: , /'i In certain embodiments of -he invention, the administration of the anthyperglycemic 

drug, e. g., at least one metlbrmin &Osage form provides a mean AUCQ24hr from at least 80% 

preferably .at least 90% of the mean ALfCG2,, provided by administration of the reference standard 

(GLUCIOPHAGE) tcvice a day, wherein the daily dose of the reference standard is equal to the 

* once-a day dose of nietfonnin nthinistered in the controlled release oral dosage fomi of the 

I,:: present invention. 

15 

!_I. 1 

.. - 
In certain embodiments of the present invention, the controlled release dosage form 

exhibits the  following dissolution yofiles of the antihyperglycemic drug (e.g., metfonnin) when 

tested. in a 'USP type 2 appwatus at 75 rpm in 900 rnl of simulated intestinal gastric fluid (pH 7.5 

phosphate buffer) at 37" C: 0-30%8 of'the dnig released after 2 hours; 10-45% of the drug 

released after 4 hours; 30-!)00/, of the drug released after 8 hours; not less than 50% of the drug 

released after 12 hours; not less thm 60% of the drug released after 16 hours; and not less than 

70% of'the drug released after 20 hours. 

20 

2 5  In certain prderred embodiments, the controlled release solid oral dosage form exhibits 

the fcollowing dissolution profiles when tested in U S P  type 2 apparatus at 75 rpm in YO0 ml of 

siniulatecl intestinal gastric. fluid (pH 7.5 phosphate buffer) at 37" C: 0-25% of the drug (e.g., 

metforinin or 'ri pharmaceutically acceptable salt thereof) released after 2 hours; 20-40% of the 

6 
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drug released after 4 hours; 4590% of  [he drug released after 8 hours; not less than 60041 of the 

drug released after K! hours; not less than 70% of the drug released after 16 hours; and not less 

l h m  SO% of the drug released after 20 hours. 

With respect to emliodiments oithe present invention where the antihyperglycemic drug 

5 is rnetfimnin, it has lieen fimnd that drugs such as metformin provide substantially linear 

pharmacokinetics up to a 1t:veI of about 2 grams per day. Therefore, it is contemplated for 

p~mposcs of the present invention that a given plasma level (e.g., C,J of metformin per 

specified dose will be directly proportional to other doses of metformin. Such proportioiial doses 

and pla.sma levels are conti:mplated to be within the scope of the invention and to be within the 

scope of the appended claims. 13 

The dosage fimn of the present invention can provide therapeutic levels of the 

. .. aritihyprglycemic drug for twelve to twenty-four hour periods and does not exhibit a decrease iri 

LT) bioavailability if taken with food. In fa.ct, a slight increase in the bioavailability of the 
j>!, 

;:jx: antihyperglycemic drug is observed when the controlled release dosage form of the present 

invention is administered with food. In a preferred embodiment, the dosage form can he 
:? administered once-a-day, ideally with or after a meal, preferably with or after the evening meal, 

!a;- and provides therapeutic levels of the drug throughout the day with peak plasma levels being 

'LL, 

a *  

obtained between 5.5 to 7.5 hours aRer administration. 

!"' .- The present inventi.on is also directed to a method of lowering blood glucose levels in 
8 ,:n' 

2 0 human patients needing treatment for rton-insulin-dependent diabetes mellitus (NIDDM), 

comprising orally administering to human patients on a once-a-day basis a dose of a diug 

comprising a biguanide (e.g., metformin or a phannaceutically acceptable salt thereof), said drug 

being contained in lit leasl: one soZid oral controlled release dosage form of the present invention. 

When the drug is metformin, the daily dose of the drug may be from about 500 mg to about 2500 

mg, h m  ilbod 1001) mg to about 2500 mg, or fiom about 2000 mg to about 2500 mg, depending 

on the clinical needs: of the patienl.. 

,i .. . d 

The controllml release dos.age form of the present invention provides a delayed T,,,,,,, as 

compxed to the T,,, ,provided by GTdtJCO133AGE. The delayed T,,, occurs from 5.5 to 7.5 

7 

._ ..... - 
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hours after administrition. If the drug (e.g., metfonnin) is administered at dinner time, the T,,, 

would occiir during the time when gliiconeogenesis is usually at its highest (e.g., around 2 a.m.). 

'The present inventix~ also includes a method of treating patients with NLDDM 

comprising orally administering to human patients on a oncea-day basis a dose of a drug 

cornpri:;ing a biguanide (e.];., rnetforniin or a pharmaceutically acceptable salt thereof), contained 

in at least one oral contro1ll:d release dosage form of the present invention. When the drug is 

metfonnjn, the daily dose of the drug may be from about 500 mg to about 2500 mg, from about 

lCl00 mg t o  about 2500 mg, or from about 2000 mg to about 2500 mg, depending on the clinical 

needs of the patient. In certain eml,odirnents, the method oftreatment according to the present 

inventilm involves once-per-day metformin monotherapy as an adjunct to diet to lower blood 

> glucose in patients with NIDDM whose hyperglycemia may not be satisfactorily managed on ditt 

> 

1 'I 

I i:,: 

:. '*., j alone. :In certain other embodiments, the once-aday metformin therapy of the present invention 

may be used concomitantIy with a sulfonylurea, e.g., when diet and monotherapy with a 
. .. . ._ 
j i i sulfonylurea alone do not result in adequate glycemic control. In certain other embodiments, the 

:: once-a-day metformin therapy o.f tlie present invention may be used concomitantly with a 

I( . Zb glitazone, e.g., when diet and monotherapy with a glitazone alone do not result in adequate 

. ,.. glycemic c,ontrol. 

: i: 

1 5 

. -  . .  

:iii 

The present i.nvention is h-ther directed to a method of controlling the serum glucose 

concentral.ion in human patients with NIDDM, comprising administering to patients having 

NDDM 011 a once-a-day basis, preferably at dinner time, an effective dose of a bigiianide (e.g., 

metfonnin:l contained in at least one oral controlled release dosage form of the present 

in v en t i on. 

20 

The present. invention f h t k e r  imludes a controlled-release dosage form of a drug 

ccmprising a biguanide (e.g., m e t h n i n )  suitable .for once-a-day administration to human 

patients with NIDDM, the dosage form comprising an effective amount of the drug to control 

blood glucose levels for up to about 24 hours and an effective amount of a controlled-release 

c m k r  to provide contolled release of the drug with a mean time to maximum plasma 

2.5 

. conct:c.tration (T,,,=) of the drug from 5.5 to 7.5 hours after administration and a width at 50% of 

8 

_. . . 
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the height of a mean :pl.asma corcentration/time curve of the drug from about 6 to aboul. 13 hours. 

h i  prefee-red embodiments, the administration of the controlled-release dosage fonn occurs at fed 

state, more preferably iat dimer time. 

In certain preferred embodiaents, the controlled-release dose of the drug (e.g., metformin 

:j or a pl~n~iaceu.ticaIl)~ acceptable ss.lt thereof) according to the present invention is provided by 

one or more of a conl.rolled-release tablet comprising 

(a) a core comprising: 

(i) the antihype:rglycemic drug (e.g., metformin or a pharmaceutically 

acce$able salt thereof); 

optionally a binding agent; and (ii) 
.. ... (iii) optionally an absorption enhancer; 

: .:I j. 

2, + 
, i'. 

(b )  

(c) 

a membrane coating; surrounding the core; and 

at least one passageway in the membrane. 
.i;r 

, ":$ , .  . . lV  

In certain preferred embodiments, the mean time to maximum plasma concentration of 

1 :i; thl: dnig is .reac,hed from 6.5 to 7.5 hours after administration at dinner time. 

In certain embodiments of the invention when the drug is a biguanide (e.g. metformin or a 
.._ .... 
_.. pharmace~ttically acceptable salt there0.f); the controlled release dosage form provides upon 

single a.dminislration, a higher 1nes.n fluctuation index in the plasma than an equivalent dose of 

an immediate release composition administered as two equal divided doses, one divided dose at 

the start of the dosing interval and the other divided dose administered 12 hours later, preferably 

maintaining bioavailability &om at least 80% preferably from at least 90% of the immediate 

release composition. 

20 

In certain embodiments of i:he present invention, the mean fluctuation index of the dosage 

form IS From about 1 to about 4, preferably about 2 to about 3, more preferably about 2.5. 

25 In certain embodiments of ihe invention which exhibit a higher mean fluctuation index in 

the plasma tham an equival~mt dose of an immediate release composition administered as two 

equal divided doses, the racio ofth: mean fluctuation index between the dosage form and the 

intmediatc:. release co~nposition js ;tbout 3:1, preferably about 2:1, more preferabIy 1.5:l. 

I 9 
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When the drug is mctforrniri or a pharmaceutically acceptable salt thereof, the doses of 

dnig wtlicti exhibit the above disclosed mean fluctuation indexes can be any effective dose 

administered to a patient wi.th NIDDM for the reduction of serum glucose levels. For example, 

the dose can from about 500mg to about 2500mg, from about I OOOmg to about 2000 mg or from 

ablout 85Omg to about 1700mg met Formin or pharmaceutically acceptable salt thereof. 

The drugs which may used .in conjunction with she present invention include those drugs 

which are riseful for the trentment of non-insulin-dependent diabetes mellitus (NIDDM), 

including but not limited to bigl.linides such as metformin or buformin or pharmaceutically 

acceptable salts thereof. When the drug used in the present invention is metformin, it’is. preferretl 

that the metformin be presmt in a 5.alt. fbrm, preferably as metformin hydrochloride. 10 

‘The term ‘‘metform:in” as it is used herein means metformin base or any pliarmaceutically 

ac~8xpl.alAc :salt e.g., nietfonnin hydrochloride. 

The tenn “dosage form” as it .is used herein means at least one unit dosage form of the 

present invention (e.g. the daily do:se ofthe antihyperglycemic agent canbe contained in 2 unit 

1 , j;  :;: dosage forrns of the present invention f i x  single once-a-day administration). 
1. Z S ’  

The term “morning” as it is used herein with respect to the dosing of the controlled release 

i:,!: formu1;itiotis of the invention means that the controlled release formulation is orally administered 

.-. early in  the day after the patient ha3 awakened fiom overnight sleep, generally between about 6 

j ,  , .:x: 

:. ”! . .  
I ._.: 

a.m. and 1 I. a.m. (regzrdless of wh,sther breakfast is eaten at that time, unless so specified 

20 herein). 

The term “dirmertirne” or “at dimer” as it is used herein with respect to the dosing of the 

controlled release foiniulations of the invention means h a t  the controlled release formulation is 

orally administered at a time when dinner is normally eaten (regardless of whether a meal is 

ac:tual[y eaten at that time, unless so specified herein), generally between about 4 pm.  and 8 p.m. 

The term “bedtime” as it is used herein with respect to the dosing of the controlled release 
h m u l  ations of the invention means that the controlled release formulation is orally administered 

hcfore the patient goes to fled in the evening, generally between about 8 p.m. and 12 p.m. 

2s 

10 

. ... 
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The term “therapem:ically effective reduction” when used herein is meant to signi.Q that 

blood glucose levels are reduced by approximately the same amount as an immediate release 

rekrence standard (e.g., G1,UCOP:HACW ) or more, when the controlled release dosage form is 

orally administered to a hmnan patient on a once-a-day basis. 

.>  The term “sustiainetl release ” ;tnd “controlled release” are used interchangeably in this 

application and are defined for.pur?oses of the present invention’as the release of the drug from 

the  dosage form at such a rate that when a once-a-day dosc of the drug is administered in the 

sustaincd release or c:ontroj.led-release form, blood (e.g., plasma) concentrations (levels) of the 

drug a x  maintained within the therapeutic range but below toxic levels over a period of time 

from about 12 to about 24 hours. When the drug used in the present invention is metfokin 

. (preferably metformin hydinchloride) the controlled release solid oral dosage form containing 

11) 

such drug is also referred to as “Metformin XT.” 

The term “CI,,lu,” is the highzst plasma concentration of the drug attained within the dosing 

interval, Le., about 2.4 hours. 

The term ”Cltiin ” is the minimum plasma concentration of the drug attained within the 1 5  /..:::: 
._., 

. I  

.I i., 

.? dosing interval, i.e. about ;!4 hours. 

, .  . .  ::*: 

. .  

.xi:- 

The term “Cav8’’ as .used herein, means the plasma concentration of the dnrg within the 

dosing interval, i.e. about :!4-hours, and is caIcuIated as AUC/dosing interval. 

The term is the time period which elapses after administration of the dosage form 
i.. a i  

20 ’ at which the plasma concentration of the drug attains the highest plasma concentration ofdrug 

attained within the dosing interval ( i.e., about 24 hours). 

The term ”Al-K” a:; used hzrein, means area under the plasma concentration-time curve, 

as. calculated by the trapezoidal rule over the complete 24-hour interval. 

Thr: term “stmdy si:ate” means that the blood plasma concentration curve for a given dnig 

2!S does .not substantially flucluate afkr repeated doses to dose of the formulation. 

The term “suigle dose” me:ms that the human patient has received a single dose of the 

h u g  fc~miulation and the drug p1ar:rna concentration has not achieved steady state. 

AUROBINDO EX1005, 39



300.10 5 

The term "multiple dose" means that the human patient has received at least two doses of 

the drug foniiulation in accordance with the dosing interval for that formulation (e.g., on a once- 

a-day basis). Patients who have received multiple doses of the controlled release formulations of 

the inveniion may or may no!: have attained steady state drug plasma levels, as the term multiple 

5 t3ose:i is tletfined herein. 

'Fie tem "a patient" means that the discussion (or claim) is directed to the 

pltarmacokinetic parameters of an injividual patient andlor the mean pharmacokinetic values 

obtained from a popdiAon clf patients, unless hrther specified. 

The 'term  mean^'', when preceding a pharmacokinetic value (e.g. mean Tma) represents 

1 0 the arithnetic mean value of'the pharmacokinetic value taken from a population of patients 

unlcss otherwise specified (q. geornetric mean).. 

The term "Deg,r;ree of Fluctuation" is expressed as (Cmm -Cmi&'CaVg. 

-- Brfef Descrbtfoa of the Drawings 

1 5 FIG. 1 is a graph showing tk.e relative bioavailability of the metformin XT formulation of 

:' . .  Examplz 2 to GLUCOI?HAGE@) for Clinical Study 2. 

;.;B .- FIG. 2 is a graph showing the relative bioavailability of the metformin XT formulation 
_." 
. *: 

of Exaniple 1 (500 mg) to GLUCOPWA.GE@ for Clinical Study 3.  

FIG. 3 is a graph showing the Ilifference in plasma concentration-time profiles of ' : - i  
,S!, 

;;c> 

20 metformin in eight healthy volunteers between Day 1 and Day 14 dosing following oral 

admjniritration of the nietfcnnin X T  formulation of Example 1,4 x 500 mg q.d. for 14 days for 

Clinical Study 4. 

FIG. 4 is a graph showing the mean plasma profiles and values of pharmacokinetic 

pmm&ers of the metfonnhi X'I' formulation of Example 3 for Clinical Study 5 .  

r! 5 FIG. 5 is a graph showing 1he mean plasma glucose concentration-time profiles aAer 4 
weeks of treatment with the metformin XT fonnulatiou of Example 3 and GLUCOP€€AGE@ fo:r 

Clinical Study 5 .  

12 
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FIG. 6 is a graph showing the dissolution profile of a 500 mg controlled release 

mr:tforrnin formulation of Exaniple: 1 of the present invention. 

FIG. 7 is a graph showing he dissolution profile of a 850 mg controlled release 

mztfonriin formulation of Exaniplt: 2 of the present invention. 

5 FlCi. 8 IS a graph showing the dissolution profile of a 1000 mg controlled release 

metfonnin formulation of 13xaniplc 3 of the present invention. 

-- Detailed Descriation of the Invention 

The term antihyper,glycemir; drugs as used in this specification refers to dlugs that are 

I 3 useful in controlling or managing iioninsulin-dependent diabetes mellitus (NTDDM). Preferably, 

the antihyperglycemic drug is a biguanide such as metformin or buformin or aphannaceutically 

. -  accepta.ble salt thereof‘ such as metfomin hydrochloride. 

It has surprisingly heen found that when biguanides such as metformin are administered 

orally in a controlled release dosage form suitable for once-a-day dosing in the “fed” sl.ale, 

preferably at dinner, the bi~oavailatiility is improved as compared to the administration of the 

:; controlled release dosage form in the “fasted” state. This is in contrast to GLUCOPHAGEO, 

i:::: which exhibits opposite characteristics. In accordance with the methods and dosage forms of the 
I; ,: 

i..;, ... 

.i./ 

present invention, it has befen deteimined that the patients suffering from NlDDM achieve 

improved results (e.g., lowered blcloci glucose levels) than GLUCOPHAGEO administered 

110 ’ ac.oording to accepted protocols, e.g., on a twice-a-day basis. 

The methods and dosage fonns of the invention provide the further advantage in that 

when %osed at dinnertime, the co~itrolled reIease formulations of the invention provide a T,,,, 

(from 5.5 to 7.5 hours) after oral administration (which T,, is delayed relative to the reference 

standard, C?LIJCOPlL4GE@), such that the level of drug is greatest at the time when human 

2 5  patients are manufactiinng glucoso at highest levels. Gluconeogenesis is well known to those 

skilled in the art to lx greaiest at night. Thus, in accordance with the invention, the T,,, of the 

drug OI:CUXS for example between L 1:30 p.m. and 1:3Oa.m., based on a dose administered at 6:OO 

p.m. t.,ike,wisr, such administraticn ofthe dosage form provides lower d m g  levels during the day I 

13 
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(e.g. tlit:; afternoon) when gluconeogenesis is 1ower.than at night. Also, the invention preferably 

provides the added biatefit of loweiing insulin levels. Insulin is considered a risk factor in 

NlDDh4, in and of itxlf, fcir cardicvascular disease. 

In comparison to a mice-daily dose of the reference standard (GLUCOPHAGEB), the 

.i plasma levels of metformin are preferably lower in the afternoon. This is an advantage 

particihrly in patients whci are under concomitant therapy with one or more additional 

antididtetic agents, such as for example, a sulfonylurea. It is known in the art that to date 

approxjmately 60% of patients being treated with metformin are also being treated with at least 

one atlditional antidiabetic agent (such as a sulfonylurea). Sulfonylureas can possibly cause 

hypoglycernia, where:as metformin cannot, so there is a benefit to having lower metformin levels 11) 

.=% in the blood during the: afte:rnoon due to the potential for the patient to have hypoglycemia. 

Accordingly, the present invention also includes a method of treating human patients with 

NIDDM comprising atlmin.isteri.ng on a once-a-day basis a therapeutically effective dose of 

m1:tfomiin in a controlled-release oral dosage form (“Metformin XT”), in combination with 

ad.ministeiing an effective amount of a sulfonylurea In preferred embodiments, metformin is 

providcd by a controlled release dosage form comprising metformin or a pharmaceutically 
. I., 

j h 8  acceptzble salt thereof; the dosage form being useful for providing a once-a-day oral 
. .. 

administration of the drug, wherein the dosage forni provides a mean time to maximum plasma 

ccmcentration (TmA of meiforniin from. 5.5 to 7.5 hours after administration. 

2. !I In certain embodiments, the cornbination therapy may be provided as follows. If patients 

do not respond to fortr weeks oftha maximum dose of Metformin XT (2500 rng/ day) 

monotherapy, a sulfc~ny1uri:a may he gradually added while maintaining the rnaxjmuun dose of 

Metfcn-mill XT, even if prior primsry or secondary failure to a sulfonylurea has occurred. 

Examples of the suifonylurea iiiclude glybunde (glibenciamid), chloropropamide, tolbutamide, 

glipizitle, acetohexamide and tolazaniide. Although Metformin XT is preferably administered 

0x1 once-a-day basis, the su.lfonylurea may be administered in a different dosage form and at a 

different frequency. 

25 
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With concomitmt h4etformin X'T and sulfonylurea therapy, the desired control of  blood 

glucose m a y  be obtained by adjusting the dose of each drug. 

In certain emtmdiments, the foregoing objectives are met by a controlled releasr: dosage 

form ccmprising: 

(a) a core comprising: 

(i) an antihyperglycemic tlrug; 

(ii) 
(iii) optionally an absorption enhancer; 

a menibrane coating surrounding the core; and 

at least one -passageway in the membrane. 

optionally a hindjag agent; and 

(b) 

(c) 

The binding agent may be any conventionally known pharmaceutically acceptable binder 

su~-,h as polyvinyl pyrrolidone, hydroxypropyl cellulose, hydroxyethyl cellulose, ethylccllulose, 

polymethacrylate, waxes arid the like. Mixtures of the aforementioned binding agents may also 

be wed The preferred binding agents are water soluble such as polyvinyl pyrrolidone having a 

weight average mo1ec;ular weight of 25,000 to 3,000,000. The binding agent comprises 

appToxiinately about 0 to about 40% of the total weight of the core and preferably about 3% to 

about 15Oh of the total weight ofthe core. 

The core may optionally comprise an absorption enhancer. The absorption enhancer can 

be any sype of absorption enhancer conmonly known in the art such as a fatty acid, a surfactant, 

a c:helai.ing agent, a bile salt or mixtures thereof. Examples of some preferred absorption 

enhancers are fatty acids such as capric acid, oleic acid and their monoglycerides, surfactants 

such as sodium lauryl sulfate, sodiim taurocholate and polysorbate 80, chelating agents such as 

citric acid, phytic acid, ethylenediamine tetraacetic acid (EDTA) and ethyIene glycol-big (B- 

aniinoethyl ether -N, N,N,N-tekaacetic acid (EGTA). The core comprises approximately O to 

about 20% of the absorption enhancer based on the total weight of the core and most preferably 

about 2% to about 10% of the total weight of the core. 

2 5  

In this embodiment, the COI e wldch comprises the antihyperglycemic drug, the binder 

which pref'erably is a pharmaceutically acceptable water soluble polymer and the absorption 

15 
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enhaniw is preferably formed by wet granulating the core ingredients and compressing the 

grimulei. with the addition of a lubricant into a tablet on a rotary press. The core may also be 

foimed by dry granulating the core ingredients and compressing the granules with the addition of' 

a lubricant into tablets or by direct compression. 

.l! Other commonly known excipients may also be included into the core such as lubricants, 

pigments or dyes. 

The homogeneous core is coated with a membrane, preferably a polymeric membrane to 

foim th:: controlled release tablet of the invention. The membrane can be a semipermeable 

membrme by being permeable to the passage of external fluid such as water and hiolo~cal flL1id:j 

and being impermeahle to the passage of the antihyperglycemic drug in the core. Materials that 

art: useful in forming the membrand: are cellulose esters, cellulose diesters, cellulose tnesters, 

cellulose ethers, cellulose e.ster-ethx, cellulose acylate, cellulose diacylate, cellulose h-iacylate, 

11) 

!=i ... - cellulos'e acetate, cellulose diacetate, cellulose triacetate, cellulose acetate propionate, and 

cellu1os;e acetate butyrate. Other suitable polymers are described in United States PiiteIIt Nos. 

.I:! i:$. . ... 3,845,770, 3,916,899, 4,008,719,4,036,228 and 4,11210 which are incorporated herein by 

:. rekrence. 'The most preferred membrane material is cellulose acetate comprising an acetyl 

i,,i content of 39.3 to 40.3%, commercially available from Eastman Fine Chemicals. 

; - 8  

. :A 

. .  . -- ._. 

In an alternative embodiment, the-membrane can be formed from the above-described 

polymers and a flux t:nhanc:ing agent. The flux enhancing agent increases the volume of fluid 

imbibed in1.o the core to enable the dosage form to dispense substantially all of the 

antihyperglycemic drug through the passageway and/or the porous membrane. The flux 

enhancing agent can be a water soIuble material or an enteric material. Some examples of the 

pre ferrcd materials that are usefiil as flux enhancers are sodium chloride, potassium chloride, 

sucrose, sorbitoi, mannitol, polyethylene glycol (PEG), propylene glycol, hydroxypropyl 

celldose, hydroxypropyl niethycellulose, hydroxyprophy methycellulose phthalate, cellulose 
acetate phthalate, polyvinyl alcohols, methacrylic acid copolymers and mixtures thereof. The 

przfen-cd Jlux enhance,r is I?EG 400. 

20 
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'The flux enhancer may also be a drug that is water soluble such as metformin or its 

pharmaceutically acccptable salts or a drug that is soluble under intestinal conditions. If the flux 
enhancer is a drug, the present dosage form has the added advantage of providing an immediate 

release of the drug which is: selected as the flux enhancer. 

t i  'The flux enhancing agent comprises approximately 0 to about 40% of the total weight of 

tlic.: coaling, most prekrably about 2 4 ,  to about 20% of the total weight of the coating. The flux 

enhancing agent dissolves or leachcs fiom the membrane to form paths in the membran-e for the 

fluid to enter the core: and dissolve the active ingredient. 

In alternate embodiments, the membrane may also be formed with commonly known 

'I 0 excipients such as a plasticizer. Scme commonly known plasticizers include adipate, azelate, 

enzoate, citrate, stearate, isoebu.catl:, sebacate, triethyl citrate, tri-n-butyl citrate, acetyl tri-n-butyl 

citrate, citric acid esters, and those described in the Encyclopedia of Polymer Science and 

Tedmology, Vol. 10 (1969), published .by John Wiley & Sons. The preferred plasticizers are 

triacetin, acetylated monoglyceride, grape seed oil, olive oil, sesame oil, acetyltributykitrate, 

acetyltriethylcitrate, glycerin sorbitol, diethyloxalate, diethylmalate, diethylfumarate, 

, I  ;t diliutylsuccinate, diethylmalonate, dioctylphthalate, dibutylsebacate, triethylcitrate, 

::'% tnbutvkitrate, glyceroltributyrate, ;md the like. Depending on the particular plasticizer, amounts 

: i ?  of from 0 to about 25%, and preferably about 2% to about 15% of the plasticizer can be used 

I .  :. & 

!; .;3 
: i  

based upori the total weight of the coitting. 

213 As used herein the teim passageway includes an aperture, orifice, bore, hole, weakened 

m:a or an erodible element such as. a gelatin. plug that erodes to form an osmotic passageway for 

the release of the antiliyperglycemic tlrug fiom the dosage form. A detailed desciiptiori of the 

passageway can be found in United States Patent Nos. such as 3,845,770,3,916,899,4,034,758, 

4,D63,064,4,077,407,4,088,864,4.,783,337 and 5,071,607 (the disclosures of which are hereby 

2 5  incorporated by reference). 

In certain embodiments, tht: passageway is formed by laser drilling. In other 

embodiments, the passageway is fommed by making an indentation onto the core prior to the 

membrane coating to form a weakoned area of the membrane at the.point of the indentation. In 

17 
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proFerred embodiments of the invention, the dosage form contains two passageways in order 

provide the desired phimacokinetjc parameters of the formulation. 

Generally, tht: membrane coating around the core will comprise from about I% to about 

7%. pre:ferably about t .5% to about 3%, based on the total weight of the core and coating. 

:) ‘The. term “menibrane” meam a :membrane that is permeable to both aqueous solutions or 

bodily iluids and to the active drug or pharmaceutical ingredient (e.g. the formulations of 

Emmples 1-3). Thus, the inembraoe is POTOUS to drug and, in a preferred embodiment, drug is 

released through the hole or passageway and through the porous membrane in solution or in vivo. 

TI ie term “membranr:” also generically encompasses the term “semipenneable membrane” as 

1 8:) 1ie:retofi)re defined. 

, .  .... .-_ In an alternative embodiment, the dosage form of the present invention may also 

comprise an effective amount of the imtihyperglycemic drug that is available for immediate 

release. The effective amount of antihyperglycemic drug for immediate release may be coated 

onto the membrane of the dosage fonn or it may be incorporated into the membrane. 

1s  In certain preferred embodimerits of the invention where the dosage form is prepared in 

!i accordence with the above, the dosage form will have the following composition: 

Absorption Enhancer 

COATING: 

‘Uembrarie Polymer 

Flux Enhancer 

Plasti c i im 

Preferred Most Preferred 

50-98% 7 5 9 5 %  

0-40% 3-15’3’0 

0-20% 2- 10% 

50-99% 7 5 9 5 %  

040% 2-2096 

0-25% or 0-30% 2-15% 

18 

... . . . 

AUROBINDO EX1005, 46



300.1OOj 

The dosage Emns prepared acccitding to certain embodiments of the present invention 

preferably exhibit the following dissolution profile when tested in a USP type 2 apparatus a1 75 

rpms in XI0 ml of siinulatsd intestinat fluid (pH 7.5 phosphate buffer) and at 37OC: 

--.-.-I... 5 -.____ _. 
Time (Hours) Preferred Most Preferred - 

2 O-3OYo 0-15% or 0-25% 

4 

8 

12 

16 

10-45% 

30-90% 

NTL 50% 

NTL 60% 

NTL 70% 

2040% 

45-90% 

NTL 60% 

NTL 70% 

NTL 30% 

In the preparation of the ta'.Aets of the jnvention, various conventional well known . ,  . .  ... . . . .j 

. .  , ..-- 
L:, solvents may be used to prepare the granules and apply the external coating to the tablets of the 

.$ .. - invention. In addition, various diluerits, excipients, lubricants, dyes, pigments, dispersants, etc. 

::n '=z which are disclosed in Rernington's Ph.armaceutica1 Sciences, 1995 Edition may be used to 

. .. . 

.. . . . .. 

20 optimize the formulations of the invention. 

Other controlled release tel:hnologies known to those skilled in the art can be used in 

order to achieve the contrcdled release formulations of the present invention, Le., formulations 

which provide a meiin T,,, of the drug andor other pharmacokinetic parameters described herein 

u. hen orally administered LO human patients. Such formulations can be manufactured as a 

controlled oral formulation in a suitable tablet or rnultiparticulate formulation known to those 

skilled in the art. hi either case, the controlIed release dosage form may optionally include a 

.. ': - 
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controlled release carrier w‘hich is incorporated into a matrix along with the drug, or which is 

applied as a controlled release coating. 

4n oral dosage €om1 according to the invention may be provided as, for example, 

gr;mule i, spheroids, beads, pellets (hereinafter collectively referred to as “multiparticirlates”) 

and/or. prticles. An amourit of the mulliparticulates which is effective to provide the desired 

dose of dnig over time may be placed in a capsule or may be incorporated in any other suitable 

oml fmm. 

tn certain preferred embodiinents, the tablet core or multiparticulates containing the dnig 

art: coated with a hydrophobic matt:rial selected fioin (i) an alkylcellulose and (ii) a polymeric 

glycol. The coating may be apptieti in the form of an organic or aqueous solution or dispersion. 

The coating may be applied to obtain a weight gain from about 2 to about 25% of the substrate 111 

order to obtain a desired sustained release profile, The sustained release coatings of the present 

invenlion may also irtclude an exit means comprising at least one passageway, orifice, or the like 

as previously disclosed. 

Dewription of Certain Preferred Embodiments 

The following examples illustrate various aspects of the present invention. They are not 

to be consbxxed to limit the claims in any manner whatsoever. 

20 
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ExamDle 1 

A controlled ruleasr: tablet containing 500 rng of metformin HC1 and having the followinl: 

formula is prepared iis follows: 

_^-_- _.-. - -.-- - 
7 1, Core 

---- Ingredients 
I Metformin HC1 

,, '\ 7 .  Povidone3, USP 
+ \  

Sodium Lauryl Sulfate 
I \  '! 

Amount {mdtab) 

500.0 

36.0 

25.8 

2.8 1 1: )  Magnesium Stearate 

'approxiniare roolecular weight = 1,000,000; cyni.mmic viscosity (IOSCw/v solution at 20T) = 300-700 m Pa S. 

, _._.-. -.--..-. 
( a) Granulation 

The metformin HCl and sodium lauryl sulfate are delumped by passing them through a 40 

mesh screen and collecting them in a clean, polyethylene-lined container. The povidone, K-90-F 1s 

;.$ is dissolved in purified water, The delumped metformin HCl and sodium lauryl sulfate are then 

:,.,; .. . , added to a top-spray fluidi;!ed bed granulator and granulated by spriyhg with the binding 

solution of povidone under the following conditions: inlet air temperature of 50-70"C; 

atomization air pressure of' 1-3 bars; and spray rate of 10-1 00 ml/mh. 

I. .. ...... 

2 0 Once the binding solution is depleted, the granules are dried in the granulator until the 

loss on drying is less than 2%. Ths dried granules are passed through a Comil equipped with the 

ecpivaIenr. of an 18 mesh screen. 

( h:i Tablcting 

The magnesium stearate is passed through a 40 mesh stainless steel screen and blended 

with the metformin lllcl granules ibr approximately five ( 5 )  minutes. After blending, ihz 

grwtull:s we compressed on a rotay press fitted with 15/32" round standard concave punches. 

21 
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'rhe core tablet is seal coated with an Opadry material or other suitable water-soluble 

material by first dissohing the Opadry material, preferably Opadry Clear (YS-1-7006), in 

purified water. The Opadqr solution is ihen sprayed onto the core tablet using a pan coater under 
< '  tht: following conditions: exhaust air ternperature of 38-42°C; atomization pressure of 28-40 psi; 

and spray rate of 10-1 5 mllinin. Tlie Opadry Clear of the coating constitutes about 1 I .5 

IT. &stained Release C m  
x 0 

In vredients 

Cle Ilulose Acetate (3 98- 10)' 

Trcacetin 

, 1 I _  

\ *  

Amount (mdtabletl 

21.5 

1.3 

2.5 
. .  

'L :i . : : 'ucctyl content 39.3 - 40.3% 
i !  ... . 

. .  __.-.._I-..__.__., *". .. .. . 
The cellulose acetate is dissolved in acetone while stirring with a homogenizer. The 

. .  ::.. 

+. polyethylene glycol 4.00 and triacetin are added to the cellulose acetate solution and s h e d  until a 

ckar solution is obtained. 'The tablet is coated by spraying the clear coating solution onto the 
.: 1: : is :_, . 

... . .  

. .. . .. . 
20 ':+ .. : seal coated tablets in ;I fluidized bed coilter employing the following conditions: product 

. .  . .  
tempentturt: of 16-22OC; atomization pressure of approximately three bars; and spray rate of 120- 

150 mlimin. 

2.5 

(d) Laser Drilling 

The coated tablets were lastx drilled two holes (one hole on each side of the tablet). 
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Example 2 

.A controlled releast: tablet coiitaining 850 mg of metformin HCl and having the following 
formula is prepared as follows: 

--.--.- ..I..... " ._.. 
I. (A!& 

> - 1nj;redients -- 
I '. Metfotmin HCl 

~ov idone~ ,  USP 
'. \, . . '< 
' I  1 . ' I \ ,  

J* .  . .. 

,' ',. Sodium Lauryl Sulfate 
I '* 

' , c  '<, 
\ Magnesium Stearnte 

Amount (mdtab) 

850.0 

61.1 

43.9 

4.8 

'approxinmte molecular weight = 1,000,000; c.yniimic viscosity (lO%w/v'solution at 20T) = 300-700 m Pa s ._. .I 
( a) Granulation 

The: metform:in. HCL and sodium lauryl sulfate are delumped by passing them through a 40 

mesh sr;reen and collecting them in a clean, polyethylene-lined container. The povidone, K-90-F 

is dissolved in purified water. The dzlumped metformin HCI and sodium lauryl sulfatt: are then 

added to a top-spray fluidized bed granulator and granulated by spraying with the binding 

. .. ., 1, -. . solution of povidone under the follow~~g.conditions: inlet air temperature of 50-7OoC; 

atomization air pressure of'l-3 bars; and spray rate of 10-100 mlhin.  

4 .  :::* 

. .. 
I . : e  l i  

Once the binding. solution is depIeted, the granules art! dried in the granulator until the 

loss on drying is less than 2%. The diied granules are passed through a Comil equipped.wi1.h the 

equivalent of & 18 mesh screen. 2 D 

( b )  Tableting 

The magnesium stemate is passed through a 40 mesh stainless steel screen and blended 

with the metformin HCI granules for approximately five ( 5 )  minutes. After blending, the 

granules are compressed on a rotay press fitted with 15/32" round standard concave punches. 2.5 

23 
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( c) Seal Coatirig (optional) 

'The core tabIet is seal coatcd with an Opadry material or other suitable water-soluble 

materizl by first dissolving the OpildIy material, preferably Opadry Clear (YS-I -7006), in 

purified water. The 'Dpadry solution is then sprayed onto the core tabIet using a pan coater under 

tlie following conditions: exhaust air temperature of 38-42OC; atomization pressure of 28-40 psi; 

and spray rate of 10- 15 ml/min. The Clpadry Clear of the coating constitutes about 11.5 

mghablet. 

5 

11. Sustained Release Coating 

lnzedients 
1 1) 

-d 

. "; 
! _r: . .  

, ;:.:. . . .  Ctillulose Acetate (393-1 0)" 
::i> 

.. 

Triacetin 

I'EG 400 !:?a: i ' : ;  'acetyl coiitent 39.3 - 40.3% 

. .  
. .., 

..:r 
' . \ . ,  1 :  

, :., . .. /'\* .. : 
I I :  .., i. 

.* 'I 

1 . j  
. -. . .. 

Amount (midtablet) 

24.0 

1.4 

2.8 

2 The cellulose acetate is dissolved in acetone while stirring with a homogenizer. The 
.,::- 

A polyethylene glycol 400 and triacetin are added to the cellulose acetate solution and stirred until a 

... .: I. cIcar solution is obtained. The tab:et is coated by sp&hig the clear coating solution onto the 

. .  seal cottted tablets in a fluidized bed coater employing the following conditions: product 

ili 

r i l i  

. .. 
::,: 

20 
.. ii 

temperature of 16-22°C; atomization pressure of approximately three bars; and spray rate o f  120- 

I50 mb'min. 

(d) Laser Drilling 

'The coated tablets were laser drilled two holes (one hole on each side of the tablet). 

24 
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Examtde 3 

A controlled release tablet zontaining 1000 mg of metformin HCI and having the 

fol lowi ng formula is prepared as foIlows: 
.*-. , .-.., .- _...-...r "__ . 

I. 

3 In wed I ents 

Metformin HCI 

', .' Povidone', USP 
. . 'I: \ 

. I  , ,,, Sodium Lauryl Sulfate 
.' '. , '. 1. [ "\, .,'\,'..' Mapesium Stearate 

Amount fmg/tablell 

1000.0 

71.9 

51.7 

5.6 

1 ( ' 'apymxirn ite molecular wei8:ht - I,COO,OOO; d!.nannc viscosity (IO%w/v solution nt 2OOC) = 300-700 rn Pa s -.- -.- -_ ,..* . 

1. 5 

2 0 

:I! 5 

.- .. . ., 

(: a) Granulation 

T.l'he metformin .HCl and sodium lauryi sulfate are delumped by passing them through a 40 

rne8;h screen and collecting rhem in a clean, polyethylene-lined container. The povidone, K-90-F 

is d.issolved in purified water. The tlelurnped metformin HC1 and sodium lauryl sulfate are then 

..;. added to a fluidked bed granulator and granulated by spraying with the binding solution of 

I&. . .  povidone under the following condi-ions: inlet air temperature of 50-70°C; atomization air 
. .  . -. 

pressure of 1-3 bars; and spray rate of 10-100 mumin. 

Once the binding solution is depleted, the granulzs art: dried in the granulator until the 

loss on drying is less tlian 296. The dried granules are passed through a Comil equipped with a 

screen equivalent to 18 mesh. 

(b) Tableting 

'The magnesium stearate is passed through a 40 mesh stainless steel screen and blended 

with the met formin HCl granules for approximately five (5) minutes. After blending, the 

granules ;ire compressed on a. rotary press fitted with %" round standard concave punches. 
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I c)  Seal Coating (optional) 

The core tablet is seal coated with an Opadry material or other suitable water-soluble 

niaterial by first dissolving the Opstdry material, preferably Opadry Clear (YS-1-7003), in 

purified water. The Opadry soluticin is then sprayed onto the core tablet using a pan coater Linda 

the folCJwing conditions: exhaust sir temperature of 38-42OC; atomization pressure of 38-40 psi; 

and spray rate of 10- 1S mlimin. The core ttiblet is coated with the sealing solution until the 

tahlet is coated with 23.0 nig/tablei. of the Opadry material. 

> 

- .. - - - . 1 * 1  .- -_ .____. . , 

1 1 )  11. Suaained Relcase Coating 

inuedi  ents 

' . E  (3:llulose Acetate (39B-lO)l 

Triacetin 

PEG 400 
/\ '<i, I ,  

Triacetin 

PEG 400 
/\ '<i, I ,  

Amount (m@tabletl 

19.0 

1.1 

2.2 
.... :;,. ..J ' 

::!..' lac,etyl content 39.3 - 40.3Vb 1s 
3: . .  . .  .. ... . -  -__.. . .__. . I . . . . ._. .__ " 

The: cellulose. acetate is dis;solved in acetone while stirring with a homogenizer. The ill!.. 

!a::- 
I .  

. . .. :"i;polyethylene .... glycol 400 and triacetin are added to the cellulose acetate solution and stirred until a 

:I . .  clear solution is obtained. The tablet is coated by spraying the clear coating solution onto the 
. .  
I .. ;. 
I L .. .:l 
.. .. . .  
,!.:: 

2.0 seal coated tablets in a fluidized bcd coater employing the following conditions: product 

temperature of 16-22I"C; atomization pressure of approximately three bars; and spray rate of 120- 

2 5 

(d) Laser Drilling 

The coated tablets were laser drilled two holes (one hole on each side of the tablet). 
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{:e) Color Coating (optional) 

Subsequent tcl the sustained release coating, the laser drilled tablet is coated with a color 

coating using Opadry White (24 mg/t/tablet) and waxed with Candelilla wax powder (0.4 

Itidtablet). 

:I Clinical Stud& 

Study 1 

In srudy 1 , a total of twelve (12) healthy subjects (six males, six females) were 

ruidomized to receive eithcr a single oral dose of metformin XT, 850mg, prepared in accordance 

with Example 2 or b.i.d. dases of CiLUCOPHAGE in assigned study periods which consisted of 

one of the following group:;: Group A - metformin XT (2 x 850 mg tablets) taken at 

approximately 8:OO a.m., immediately following breakfast, Group B - metformin XT (2 x 850 mg 

tablets) taken at approximately 6:OO pm. ,  immediately following dinner; and Gro~ip C .- 

GI,UC(:)PHAGE (1 x 850 Ing tablet) taken at approximately 8:OO a.m., immediately followu~g 

breakfast, and at approximately ci:C10 ptn., immediately following dinner. Each drug 

.: administration was separated by a washout period of seven days. In this study, one male subject 

, a i  w;ts removed fiom the study prior to reriod II due to non-treatment-related mononucleosis. 

. ' Thus, 11 (five males and six females) subjects completed the study. 

.I 11 

1 .; 

.... , . .. 

"+ 

:For metformin XT, plasma samples were obtained fiom subjects at 0 (predose), 1,2,3, 4:, 

5,6 ,  8, 10, 12, 14, 16, and 24 houris) after dosing. For GLUCOPHAGE, plasma samples were 

obtained from subjects at 0 (predose), 1,2,3,4,5, 6, 8, 10, 11, 12, 13, 14, 15, 16, 18,20,22, and 

24 hour(s) after the first'dose in the morning. Plasma concentrations of metformin were 

determined using a validatcd HPLC method. The lower quantitation limit of this method is 10 

np/ml. Mean plasma. concmtratiori-time profiles are shown in Fig. 1 and mean values of 

pharmacokinetic par;imeteis of nietforniin obtained from this study are presented in Table 1. 2 5  

27 

AUROBINDO EX1005, 55



300. I005 
- . 

Table 1 
Mean (=:SD, n = 11) values of pharmacokinetic parameters of metformin (Example 2) in 11 
11e:ilthy subjects (metformin XT, '1 x 850 mg q.d. or GLUCOPHAGE, 1 x 850 mg b.i.d.) 

Mean Ratio* 

' L  i.,. 

I f ;  i-ii 
;. 7: 
i . . G  , , .  . .... after &her breakfast or dinner, the relative hioavailability of metformin XT formulation to 
::.' GIAJC(IPEL4GE is approx:imately 1 OO?/o. 

I: L 

.As :;horn in Figure 1 and Table 1, when metformin XT was administered immediately 
. I .  

. .. 
:,:, 

The results ol' study 1 were used to calculate the approximate degree of fluctuation (C- - 
i'": ., . . Cr,,in/C~s,.~ of the form iilations. 

21:) ,:,it, 

i .,: dividing the AUC value by the dosing interval, i.e. 24 hours. The value for Cmln was extrapolated 

fiom Figure I .  

. .  
i _ ?  .. The C,,, was directly obtained from the study (see Table 1). The C, was obtained by 

. . 1 , 1  

. .. 

The results are set Iorth in 'Table 2 below: 
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--- 

Treatment 

Metformin X T  
after breakfast 

Metforniin X T  
after (limier 

GLU ( 'OPHAGE 

---- 

---- 

-- 

Table 2 

---. 
AUC:,, 

(io g-h r h l )  

18156 
(4183) 

18277 
(296 1) 

18050 
(3502) 

--. 

--- 

--. 

Mean (*SI), n = 12) values of ph;winacokinetic parameters of metformin XT in 12 healthy 
subjects (metformin XT, 2 x 850 mg q.d. and GLUCOPHAGE, 850 mg b i d . )  

~- 

I929 107 
(333) 

1457 214 
(2 17) (at 24 hours) 

393 
(between 

doses) 

76 1 

752 

752 

Degree of 
Fluctuation 

L.51 

2.39 I 

1.65 

1.41 

As shown in Figure 1 and 'I'ahle 2, a single administration of the metformin XT 

hmiulation provides a higher mean fluctuation index in the plasma than a substantially equal 

: dose of Glucophage tldmiristered as two equal divided doses, one divided dose at the start of the 

dosing interval and the other divided dose administered 12 hours later. 
.- 

20 Study 2 

The study design of Study 2 is the same as Study 1 except for the formulation and the 

dose (4 x SO0 mg qd., totitl dose 20001ng, for metformin XT prepared according to Example 1 

arid 2 x 500 mg b.i.cl,, total dose 2000mg, for GLIJCOPHAGE in the second study). In this 

study, 12 healthy volunteers (five males and seven females) were randomized to receive 

treatments and completed the study. Mean plasma concentration-time profiles and mean values ' I C  " I C  
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1s 

, .  <. >. 
.-\ 

'<. :: 1, 
. . , 

-.::, 
i i: 

.... I' h, 

; 

--- 
Geometric Mean Ratio" 

I- --- 
A UC,, c*ax  Tmx TlPg tli2 

Treatment (nghr/ml) (ng/ml) (hr) (hr) (hr) A1JCoa c,":, 
-I__ 

Metfcimin.XT 17322 21 27 5 0 6.1 0.80 1.15 
after breakfast (4984) (545) (1) (0) (1.8) 

Metfomiin XT 2033s ,2053 7 0.08 3.9 0.96 1.12 
after tlinrrer (4360) (447) (2) (0.29) (0.6) 

GLIJCOPHAGE 21181 1815 4 , o  3.6 
(4486) (302) (3) (0) (0.8) 

-- 

-- 
-- I_) -- --- 
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Table 4 

f )  

IO 

--- 
CW, Degree of 

Treatment (rig-h r/m I) (ng/mI) (ng/mI) (ng/ml) Fluctuation 
AUC,, cmx cmltl 

I-- 

hletfo-imh XT 17322 2127 143 72 1 2.9 
after breakfast (4984) (545) 

h,fetf‘omiin XT 20335 2053 143 847 2.25 
after dinner (4360) (447) --- 
C ;LLrC.’OP HA GE 21 181 1815 214 882 1.8 

(4486) (302) (at 24 hours) 

357 882 ‘1.65 
(between 

doses) 

I,-- 

Study 3 

In Study 3, a multiple-dose, open-label, one-period study was conducted to evaluate the 

short-term tolerability and steatly-state pharmacokinetics of the 500 mg metformin XT 
formuIntion used in Study :2. In th: s study, eight healthy volunteers (four males and four females) 

wsre randomized to 1-eceivl: 2000 mg ofmetformin XT (4 x 500 mg tablets) at approximately 

A:00 p.m,. immediately following dinner, for 14 days. 

2 5 
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Blood samplf:s werz obtained from each subject 3t 0 (predose), 1,2,3,4,  5, 6, 8, 10, 13, 

14, 16 .md 24 hour(s) following the first dose on Day 1 and at 0 (predose), 1, 2, 3,4,  5, 6,  8, 10, 

12, 14, 16,24,38 and 48 hour(s) following the last dose on Day 14. Blood samples wr:re also 

drawn lion1 each subject irnmediatelyprior to dosing on Days 10-13. Urine samples were 

cc1lLectc:d tiPm each subject at the ~ollowing time intervals: six hours prior to the first dose; 0-6, 

6- 12 md 12-24 hou:j after the first dose; and 0-6,6-12, 12-24 and 24-48 hours aRer the last 

dose . 

S 

kfean plasma profiles and values of pharmacokinetic parameters of metformin are 

presented in  Table 5 helow: 

Tmax 

Mean 2435 6.9 

Table 5 

Mean Pharmacokinetic Parameters (Example 1) 

AUCO-14hr (ng . hrlml) 

22590 
... ,e/:: 

: I  ..- I . 7, 

~~ '. . 
..l. ;:i 

. .  *.,.* , ' I  i 
:::: . .  Day 14 
,: .e 
. .  . .  . . .  

i ', 

:. :.:. 
2 () ;: 

.: Y . ... . ... . .  
. .. .. ._ 

Following oral administration of metformin XT, 4 x 500 mg q.d., for 14 days, there was 

25 little o r  no differenct: in p1;isma coxentration-time profiles of metformin in eight healthy 

vchnteers between Thy 1 and Daq 14 dosing (Figure 3). On average, trough plasma 

concentrations of metformin were nearly constant, ranb$ng from 188.8 to 205.1 ng/ml on Days 

1 0-14, indicating that the steady stite of metformin was attained rapidly. The mean 

32 

1 

. .. 

AUROBINDO EX1005, 60



300.1005 

I 

accirmukition ratio was 1.01., indicating that the once-daily dose regimen of metformin XII' results 

in no acciiindalion. 

Polluwing oral admirustratio 2 of a single dose (4 x 500 rng) of metformin XT, 

approxiniately 3 I % of the dose was excreted in the urine within the first 24 hours. On average, 

the renal clearance of metformin wa:j 366 ml/min. A slightly higher renal clearance (454 mI/min) 

was found alter multiple-doae administration of 4 x 500 rng q.d. ofmetformin XT. 

5 

Ciast rointestinal symptoms (diarrhea, nausea, vomiting, abdominal bloating, flatulence 

and anor:xia) are the most cwn.mon adverse reactions to GLUCOPHAGE. In controlled trials, 

G1,lJCOPHAGE was started at low, nontherapeutic doses and gradually titrated to higher doses. 

1 0 

;I 0 

In spite cr f this gradual titration, GLIJC'OPHAGE was discontinued due to gastrointestinal 

reactions in iipproximately 4% of patients. In contrast, in the multiple-dose study, metformin XT 

hegiin at a therapeutic initial dose of'2000 mg once daily with dinner was well tolerated by all 

hzalthy volunteers. Diarrhea and nausea were the most common gastrointestinal reactions 

probably or possibly related to metfomiin XT. These reactions, however, were either mild or 

nioderatt:. This suggests that it may be possible to initiate metformin XT treatment with 

effecthe doses rather than u:jing the s h w  titration from non-therapeutic doses required for 

GLlJCO PHAGE. 

Studv 4 

Study 4 was a study designed to evaluate the safety, tolerability, pharmacokinetics and 

pharmacodynamics of' metformin XT cornpared to GLUCOPHAGE after multiple-dose treatment 

in patients with NIDDM. Metformin X T  tablets prepared according to Example 3 were used in 

fhis study. This study had a single-center, randomized, two-way crossover design. A total of24 

NJL)DM patients who were on a stattle dose of GLUCOPHAGE, between 1000 and 2550  

~ngiday, for at least 12 weeks were selected for the study. A Pretreatment Period of at least 3 

weeks pi eceded randomization to study treatment. At the start of the Pretreatment Period, all 

patients stopped taking any other hypoglycemic agents besides GLUCOPHAGE, and the 

GLUCOPHAGE dose was adjusted to 1000 mg b.i.d. (with breakfast and with dinner). 

33 

_. . . 

AUROBINDO EX1005, 61



300.1005 

Following the prelrea frnent period, patients began Treatment Period I, which lasted 4 weeks. 

During Period I, a total of 12 patieris were randomized to receive two 1000-mg rnetfonnin XT 
tablets qd. (immediaely after dinmr), at approximately 6:OO p.m., and 12 were randomized to 

receive oiie 1000-mg GLUCOPFIAGE tablet b.i.d. (immediately after breakfast and immediately 

a Aer dinner). 'immediately foliowiiig Period I, each patient was switched to the alternate 

mr:dication for 4 week:; in I'eriod D. There was no washout between treatment periods. 

.5 

Plasma metformin concentrations were determined over a 24-hour period at the end of 

Treatment Periods I and II as follows: immediately pr iy  to dosing and at 1,2,3,4,  5, 6 , 8 ,  10, 

12, 14, 15, 16, 17, 18, 19,20,22, and 24 hours after the evening dose. One subject withdrew 

froin the study for personal reasons after two weeks of treatment in Treatment Period &,thus 

pharmacokvletic data were obtainerl from 23 patients. 

1 i) 

Mean plasma profiles arid values of pharmacokinetic parameters of metformin cue 

prcseritzd in Figure 4 and Table 6, As shown in Figure 4 and Table 6, when metformin XT was 

administered immediately i&r dinner, the bioavailability of metformin XT relative to 

C;I,UCOPHAGE at steady state is dose to 100%. Although the dose of metformin XT was twice 

as large as the dose ofGLIJCOPH,4GE at dinner, the mean C,, value was only 32% higher. ! 

i '" 

. .  

2.:) 

2.5 

34 

AUROBINDO EX1005, 62



300.1005 

Table 6 

Mean (* SD) values oj'pharmacokinetic parameters of metformin of Example 3 in 23 
NIDDR.1 patients (metfi~rmiri XT, 2 x 1000 mg q.d. with dinner or GLUCOPHAGE, 1 x 

1000 mg b.i.d.) 

When the met f'onnin X T  was administered immediately after dinner, the bioaviiilability 

ofmetlomiin XT relative to GI,UCOPHAGE at steady state was close to 100%. However, when 

metfoniiin XT was administered iInniediately after breakfast, the corresponding relative 

F biloavajlabjlity of metformin X T  was approximately 80%. The safety profile of metformin X T ,  
,:;,:. 

2000 rrig given once daily lcither after dinner or after breakfast was comparable to that of an equal 

dose i~l'GI.WCOPHAGE given b i d .  The e€ficacy profile of metformin XT, 2000 mg given once 

daily after dinner was similar to that of: an equal dose of GLUCOPHAGE given h.i.d. The 

efficacy of metfof in  XT, 2000 mg given once daily after breakfast, however, appeared to be 

comparable to or slightly less than that of GLUCOPHAGE given b.i.d. 

While certain preferred anti alternative embodiments of the invention have been set forth 

for purposes o I disclosing the invention, modifications to the disclosed embodiments may occur 

to those who are skilled in the ut .  Accordingly, the appended claims are intended to cover all 

crnbodiments of the invenlion and modifications thereofwhich do not depart from the spirit and 

scope of the invention. 
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I___-I_-_-- W'FIA7' IS ClAIiMKll TS : 

1 .  kcQrolled release oral kLtsagr form for the reduction of serum glucose levels in human 

p a t i e n t h - N I D D M ,  comprising an effective dose_ of at least one suitable 

anlihyperglycemic r h g  or ,i pharmaceutically acceptable salt thereof and a conlrolled- 

release carrier, said dosage 'foqri being suitable for providing once-a-day oral 

. -.. 
\ . -. '.. 

'\ 

/,' 

c\ 1, \ji'-l 'b , '\ ) L I  .r 

,,/" 

C. 3 

\ijb,.,d* * 
administration of the agent or 

dosage form provides a mean 

acceptable salt thereof, wherein the 

plasma concentration (Tmm) of the agent 
1 

Frotn 5.5 to 7 5 hours after $he adminjstration. 

6 .  

\. .. 
; h ~ ~ ~ t r o l l e d  release dosa.ge form of claim 1 wherein said at least one 

claim 2 wherein said biguanide is metf'olmin or a 
.... . 

provides a mean time to 
*.. - .  

maximum p l s s ~ a  (:oncentration (T-) of the drug from 6.0 to 7.0 hours after the 

administration of tlle 'dose. 
*.. . 

*'\. 

The controlled release oral dosage foimof claim 1, which provides a mean time to \. 
maximum plasma concentration (Tmm) of t ie&% from 5.5 to 7.0 hours after the 

administration of the dose, when the dose is administered at dinner time. 
-- *. 

The 

rnltviniurn plasma 

administration of at breakfast. 

provides a mean time to 

drug from about 6.0 to 7.5 hours after the 
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7 .  \ 'The controlled release oral dosage form of claim 1, which exhibits the followjnl; 

9. 

10. 

'1 tiissolu1ion profiles when tested in a USP type 2 apparatus at 75 rpm in 900 1111 of 
', 

s '  iulated inttstinal fluid (PH 7.5 phosphate buf'fer) and at 37 C: \ 
of the drug is re1cast:d after 2 hours; 

of the drug is released after 4 hours; 

is released afler 8 hours; 

of the dnig is released after 12 hours; 

of the dnig is released after 16 hours; and 

of the dnig is released afler 20 hours. 

dosage form of claim 1 , which exhibits the following 

in a USP type 2 apparatus at 75 rpm in 900 ml of 

phosphate buffer) and at 37 C: 
0-25% of the drug is rele scd after 2 hours; 

h 20-40% of the drug is rele a -et1 after 4 hours; 

45-90% of thl: drug is releas d after 8 hours; 

not less than 150% ofthe dnig 4 released after 12 hours; 

riot less than '70% of the dnig 

not less than YO% of the dnig 

after I 6  hours; and 

'fie controlled release oral dosage fo 

height of a mean plasma concentration/ 

of claim 1, which provides a width ut 50% of the 

e curve of the drug from about 4.5 to about 13 

hours. a 
The controlled release oral dosage form of 1, which provides a width at 50?4 of the 

height of a m e m  plasma concentratiodtime c u b  of the drug from about 5.5 to about 10 

hours. 
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; 2  !. .: 
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. . >  . .  . . .  . . .. 
-.\ 

_>: 

; . .: :,:,: 

,-: 

.:c, 

..- 

16. 

17. 

300. IO05 
\ 

kl'he controlled relea,se oral dosage fonn of claim 3, which provides a mean maximum 

p&ma concentration (C,,,,) of metformin which is more than about 7 times the mean 

pla ik leve l  of said metforrnin a t  about 24 hours &er the administration. 

release oral dosage form of claim 3, which provides a mean maxinmn 

(CmaX) ofmetformin which is from about 7 times to about 14 times 

metformin at about 24 hours after administration. 

dosage form of claim 3 which provides a mean maximum 

plasma conceiitration (Cmb of metformin which is from about 8 times to about 12 times 

:he plasma level of said niel at about 24 hours after administration. 

The controlletl release oral 

plasma concent'raticn 

3 which provides a mean maximum 

1500 ndml to about 3000 ng/ml, 

based on 

mean maximum 

plasma concenlraticm (Cmai~ of metformin fiom$bout 1700 nglml to about 2000 ng'ml, 

based on administration of a 2000 mg 

The controlIed release oral dosage form of claim 3 

least 80% of the mean AUC,?, provided by administra 

reference standard lwice a day, wherein the daily dose 

substantially equal to the once-a-day dose of metformi 

release oral dosage form. 

The controlled rele3se oral dosage form of claim 3 wh 

least 90% o€ the mean AU(&,+ provided by adminis 
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I ..I. 

. .  .. . 
: I : :  20. ... 
. .. 
, 8 .  . ... .. ... , .. 
i .  ! !! 

! :. .. .,: 
._I 

.. ., .... 

i 22. 1 

23. 

301). 100s 

',reference standard twice a cay, wherein the daily dose of the reference standard is 

hQ,stantially equal lo the orice-a-day dose of metformin administered in tbe controlled 

of claim 3 which provides a mean AUC:o Z4hr from 

33900 ng.h/ml, based on administration of a 2000 mg 

once-a-day dose of 

The controlled form of claim 3 which provides a mean AUC:O-Z4hr fiom 

ng.hr/ml, based on administration o f a  2000 mg 

3 which provides a mean AU(&,,, from 

on administration of a 2000 mg 

once-a-day dose of metfomiin. 

once-a-day dose of metforniin. 

:I' ' *  > ] ,  , 1, 
'The controllehg.lease oral dosage form of 3 which provides a mean plasma 

'\ 

concentration-time pqfiIes of 

administration of a 1700 mg 

in FIG. I, based on 
-. 

The controlled release oral 

concentratioxi-time profiles 

a mean plasma 

in FIG. 2, based on 

administration of a 2000 rng once-a-day dose of metformin. 

The controlled release oral dosage form of claim 

concentration-time profiles of metformin 

administration of a 2000 mg once-a-day 
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'24. l'hc c o n t r o l l > T s e  o>hhssge form of claim 3 which provides a mean plasma 

:oncentration-time ]h@les of as set forth in FIG. 6, based 011 

iidministration of a 20OO-ml; at breakfast 

'\ 

rhe controlled release oral 

Slucose concentration-time 

~dniinistratiori of a :2000 

( 7  

The controlleil reIease oral dosage form of clainib which provides a mean time to 

maximum plasma concentration (TmaX) df metformin fiom 6.0 to 7.0 hours after the 

' administratioil. 
. . . .. 

.... .... 

.:a! 

. .. 

29. 

-\ 1: 2 
.I 

The c o n & ~ l T e k a s ~ b s a ~ e  form of claim 9, which provides a mean time to 

maximum plasma c o n c e n t r : i t i ~ ~ ~ e t f o ~ ~ ~ ~ , ~ o ~  5.5 to 7.0 hours after 
- '. ..,% 

i\3 adrrdnistration at dimer time. 

: .  

'The form of claim 9, which provides a mean time to 

of metformin from 6.0 to 7.5 hours after 

1. ,\'{?., 
\ 

' i-' administration at breakfa 

*.. 

-thv controlled release dosage fcrm of claim 1, whereinithe metformin is provided by at 

least onhtrolled-release tablct, said tablet comprising: 

(a) a c o r 2 b r i s i n g :  

\. I 

(i) 
(ii) optionally a 

(iii) optionally 

the r h i n  or a pharmaceutically acceptable salt; 

(b) a membrane 

( c )  . at least one 

*\ 
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30 'The controlled release oral dosage form of claim 29, wherein said membrane is a 

semipermeable membrane. 

h, 
3 I .  .%,controlled release oral dosage forrn for the reduction of senun.glucose levels in human 

com:Irising at least one bibwanide or pharmaceutically ac.ceptable 
. . . . . .. , - , .  . 

release carrier wherein a single administration of said dosage 

jluctuation index in the plasma than a substantially equal 

composition administered as two equal divided doses, one 

dosing interval'and the other divided dose administered 12 

\ .tiours later. 

32. 'The controlled release oral #?age form of claim 31 wherein the mean fluctuation index 
.. . 

of the dosage form .is froin 

33. 'The controlled release oral 

of the dosage fixm is from 

32 wherein the mean fluctuation index 

. :  .... 
. -  . .. . * 5:  34. The controlled releue oral dosage form of cla 3 wherein the mean fluctuation index 

\ 
. .  

of the dosage form is about 2.5. ,a::. 

.i _i^ 
! I  

. ... ..... . .  . . I  \ 

35. 'The controlled releiise oral dosage form of claim 31 w 

tluctuation index between the dosage form 'and the i 

about 3 3 .  

36. The controlled release oral dosage form of claim 35 

fluctuation index br:tween the dosage form and the i 
about 3: I. 
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'The controlled release oral josage form of claim 36 wherein the ratio of the mean 

\.,fluctuation index between the dosage form and the immediate release compositjon is 
h b q l . 5 : l .  

i 

3 8. The control \ eq release oral dosage form of claim 3 1 wherein said dosage form comprises 

metformin& a aimaceutically acceptable salt thereof. I ( f 
39. The controlIed releas oral dosage form of claim 3 1 wherein said dosage form maintains 

biomailability fiom at 1 sl aliout 80% of the immediate release composition. a 
40. The controlled release oral 

of the dosage form and the- 

form of claim 3 1 wherein the substantially equal dose 

release composition comprises from about 500mg 

I - 41. 

. :  
i l L  

I1 > 

_.- 
. . I  . ,  .. . .. , 

to about 2500 ing nietformin or ph 

The controlled release oral dosage 

of the dosage form and the 

to about 2000 mg 

salt thereof. 

the substantially equal dose 

from about 1 OOOnig 

The controlled release oral dosage form of claim 40 

of the dosage fbm and the immediate release 

to about 1700mg metformin or 

substantially equal dose 

from about 85Orng 
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ABSTRACT 

A compositicm for treating patients having non-insulin-dependent diabetes mellitus 

(FIIDDM) by administerin;; a controlled release oral solid dosage form containing preferably a 

biguanrde drug such as metformin: on a once-a-day basis. The dosage form provides a mean 

time to maximum plasma i:oncenti~atioi~ (TmJ ofthe drug which occurs at 5.5 to 7.5 hours after 

oral administration on a orice-a-day basis to human patients. Preferably, the dose of drug is 

acbninistered at dinnertime to a pal ient in the fed state. 
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232813 
DAVIDSOt*J, OAVIDSON &, KAPPEL, L L C  
485 SEVE\TIi AVENUE, 14TH FLOOR 
Pit.iW YCI I~K,  NY 10018 

Date Mailed: 02/02/2001 

NOTICE TO FILE IVIISSING PARTS OF P-  DNPROVISIONAL APPLICATION 

FILEU UNDER 37 CFR I .53(b) 

Filing Date Granted 

1411 applicetion number arid filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applican.: is given TWO MONTHS from the dale of this Notice within which to file all 
required items and pay a n y  fee!; required below to avoid abandonment. Extensions of time may be obtained by 
liltng a pelition acc.ompariitsd by the extension fee under the provisions of 37 CFR 1.136(a). 

ib The statutory basic filing fee is missing. 
Applicant must sirbinit $ 71 0 to amylele !he basic filing fee and/or file a small entity statement clahirlg 
surh slatus (37 CFI? 7.27). 

B Total additional claim fec?(s) for this application is $396. 

0 This oath or declaration is rni:;sing. 
A p r o p f l y  stgnea ilalh o f  dedariitrori I / ?  compliance with 37 CFR 1.63, identifying the appiication b y  t e  
ab w e  Appticatior-1 t\lurntler a d  F.tlitig Date, is required 
l o  avoid abandorinient, a late filing fee or oath or declaration surcharge as set fortt- in 37 CFR 1.16:e) 
clf $ 1 3 0  for a non-small entity, mJsl be submitted.with the missing items identified in this letter. 

$396 for Z;! total claims over 20. 

The balance duo by applicant is $ 1236. 

. .  . .  . . . . _. , . .. ... , .:_ , . . . .. . . . . ... . - .,. - .. . . . . .. - . .. . . . .  . 

.+I copy of t h h  notice .MU$T be refirmed with the reply. 
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Fharm Admlnlstration 02.IJ.9:OI. 08:  4 4  P.W 1154 587 105.4_, ._ -_._ .-- ---- .I-. -.. .. , . 
Fharm Admlnlstration 02.IJ.9:OI. 08:  4 4  P.W 1154 587 105.4_, ._ -_._ .-- ---- .I-. -.. 
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_-____- UNlTJSD STATES PATENT & TRADEMARK OFFlCE 

Application o f  Chili-Miiig Chen, et al. 

Serial No.: 09/705,630 

300. IO05 

Filed: November 3,2000 

For: Controlled Release Metforrnin Conipositions 

BOX: MISSING PAIZ'TS 
Assisfaiit C:ominiss~uner for Patents 
W,.ishingtun, t1 .C 2023 1 

April 2, 2001 

___--_-- RESPOlNSE 1'10 NO'I'ICE TO FILE MISSING PARTS 

S I r: 

In respouse t o  the I\lotilkal on oCMissing Requirements dated February 2,2001, a copy 

of which IS enclosed, pleas? h i d  ail exccuted DeclarationlPower of Attorney form signed by the 

inventors, and a check in the aniounl o1'$1236.00 covering the basic filing fee, addltiorlal claims 

kz, anti surcharge. 

1I'iLlly additional fees arc: dr:ellied IO be due at this tirnc, lhe Assistant Commissioner is 

aillhorized to charge j~aymenl ofthe sdine to Deposit Account No. 50-0552. 

Respectfiilly submitted, 

BY --- 

Reg. No. V O  

Ciavidsoii. Davidson X: Kappel, LLC 
135 !ic:vetith Avenue, 14"' Floor 
blew )'ark, New York lOCll8 
(212) '!30-1040 

.. . . 
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111 r e  app~ication O X ?  G h - M i n g  %I$%, et al. 
Serial No.: 09/705,6 8 
Filed: November 3, 200b" 
For: Controiled Release Metforniin Compostions 

Docket No.: 300.1005 
Date: Axil 2, 200q 

c--'-;. +(- 
LC 

S i r: 

'l'-arisniitted herewith is a Response t o  Notice to File Missing Parts in the above-identified application. 

Sniall entity status under 37 C.F.R. 1.9 and I .27 has been previously established. 
Appllcanh assert smaU erltity status under 37 C.F.R. 1.9 and 1.27. 
No fee for additional claims is required. 
A filing ft!e for additional c'airns calcuiated as shown below, is required: 

SMALL ENT 1 TI' LARGE FFlXI1y. 
J IOlrE I FE[. L 1 RAI'F I I F F .  

10TM : S TOTAL: 1 

Also transmitted herewith are: 
[ ] Petition for extension u?der 37 C,F:,R. 1,136 (in duplicate) 
[XI Cbther: Copy of Notice to File Missing Parts of Nonprovisional Application 

Der:laration arid Power of Attorney 
Application Data Sheet 

Chec:k(s) in the amount of $4236.00 islai-e attached to cover: 
[XI Filing fee for additional c la im under 37 C.F.R. 1.16 
[ ] Potition fee for e.lctensicln under 37 C.F.R. 1 .I36 
[XI Other: Basic Filing Fee 

Late Filing Fee Sirrcherge 

The Assistant Comrnissior er is hereby authorized to charge payment of the following fees associated with this 
comrnunication or credit any overpayment to Deposit Account No. 50-0552. 

1x1 

[XI 
(XI 

Any filing fee under 37 C.F.R. 1 . I6  for the presentation of additional claims which are not paid by 
check submitted herewith. 
Any patent application processing fees under 37 C.F.R. 1.17. 
Any petition fees for  extension cinder 37 C.F.R. 1 .I36 which are not paid by check submitted herewith, 
and il is hereby requested lhat this be a petition for a 
1.136. 

me under 37 CFR 

485 Seventh Avenue, 14"' Floor 
New York, New York 10018 
Tel: (21 2) 736-1 940 
Fax: (212) 736-2427 

I :1 ! r 4 y  i:eflify t a l  this ci:rres(.londunce andlor docurnells referied 10 al; allached therein 
arb jI j' IE.IJ a-ci being dc;r:sitel: w i l i  Ihe Unitecl Slates Postal Sewice as 'lirsl dass mail' in an 
ei'~ IEIO~:.~I a:lilrl;s:;ed to ''i#ssis:anl Coriimlssioiler lor Pat.rrits, Washirlgtoii, 11.C. 20231' on 
A$; 3 ;;-.;!aKj,. 
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Inventor One Given Name:: 
Family Name: : 
Pl>sti j l  Address Line One: :  
City:: 
State:: 
Country:: 
Postal or Zip Codt::: 
C i t iz e t i  s h i p C o u nt r y : : 

Inventor 'Two Given Neme:: 
Family Name:: 
Postal Address Line One::  
Ci ty : :  
State: : 
Counl ry : :  
Postal or Zip Code:: 
C itizenslip Country:: 

Inventor Three Given Name:: 
Famil.4 Name:: 
Postal Address Line One:: 
City:: 
St at e: : 
C:o u n I.ry : : 
Fostal or Zip Code : :  
C; i t iz e ns l i  i p C o u ni:r y : : 

Inventor Four Given Name:: 
Family Name:: 
Postal Address Line One:: 
City:: 
$;tal e : :  
Country : : 
Postal or Zip Coae:: 
Citi zons  hi p C ou n t r y  : : 

Chi h -M i n g 
Chen 
10680 SW 40th Manor 
Davie 
Florida 
United States 
33328 
United States 

Xiu-Xiu 
Cheng 
31 50 W. Rolling Hills Circle #506 
Davie 
Florida 
United States 
33328 
United States 

Steve 
Jan 
51 2 NW 120 Drive 
Coral Springs 
Florida 
United States 
3307 1 
United States 

Joseph 
Chou 
6232 Treywood Lane 
M anas s as 
Virginia 
United States 
201 12 
l ln i ted States 

1 
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Correspond e nce I rl f o r m  a t  ion 

Cor r 6: s po ri d e tic e C \.I st orn e r Nu in ti e r : : 
T 6: le p t,o ne : : 
Fax:: 
Electronic Mail:: 

Application I i f  orn-lation 

Title Line One:: 
Title Line Two:: 
Total 13rawings Sheets:: 
Formal Drawings: ~ 

Application Type:: 
D oc k: e t N urn ber : : 

Representative Inlormation 

Representative Customer Number:: 

A s s ig n e e I n form a t  io n 

Name:: 
Postal Address Line One: 
City: : 
State: : 
Country: : 
Postal or Zip Code:: 

23280 
(21 2) 736-1 940 
(21 2) 736-2427 
dd k@d d I< pat e nt . co m 

Controlled Release Metformin 
Compositions 
8 
No 
Utility 
300.1005 

23280 

Andrx Corporation 
4001 SW 47'" Avenue 
Fort Lauderdale 
Florida 
United States 
3331 4 

2 

AUROBINDO EX1005, 86



;!3;780 

4B5 SEVE bITH AVENUE, I4TH FLOOR 
I J E W  YORK, N'T' 10018 

[),4'JI[)SON, IIAVIDSON 8, KAPF'EL, LLC 
FORMALITIES LETTER 

1111111111111 UII lllU Ill1 11111 Ill%llUllllU llilllill11111 lllU UIIIIIU lllllillll Illlllli 
'DC000000005728415' 

Date Mailed: [)2/02/2001 

NOTICE TO FILE NIISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

A n  applicat!on number anti filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant s given TWO MONTHS from the date of this Notice within which to file ail 
reqiiired items and oay any fees required below to avoid abandonment. Extensions of time niay be obtained by 
filing il petition accompanied by the exlensinn fee under the provisions of 37 CFR 1 136(a) 

The statutory basic filing f.se is missing, 
Applicant must s ~ ~ b m i t  $ 710 lo complele the basic filing fee and/or file a small entity slatemerit c/ah?if!!g 
SLti f l  stetus (37 CFH 1.271. 
Tots\ additional claim feejs) for thi:j application is $396. 

The oath or declaration IS missing 
A properly sgned oath or decli3rat'on in compliance with 37 CfR 1.63, idenfifying the applic:afio/? b y  tl:ie 
above Application IVomber ancl f i l ' ng  Date, is required. 
Tc. avoid abandonment, a late filini fee or oath or declaration surcharge as set forth in 37 CFR 1 . 1 6 ( ~ )  
of $'I30 for a non-small entity, mu!jt be submitted-with the missing items identified in !his letter. 

$396 for 22 total cbirns over 20. 

The balance due by apglicant is $ 1236. 
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I'leilse find below and/or Attached an Offiet: cornrnunication concerning this application or prcceedrng. 
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- 
Applicant(s) 

091705,630 

Oflice Action Summary 

___ I Todd 0 Ware  
;. . .- . .. . - .- - .. - -- The MAILING DATE of this l:ommunr'cat,;on appears on the coversheetGtth the correspondence address -- 

Period fo r  Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 
THE MAILING DATE OF TI-IIS CC)MMUNICATION. 

eflw S X (6) M3NTI-S t r c w  Ihe mai iiig dale t i l  this communit:ation. 

MONTH(S) FROM 

I . E:rlens,ons i d  lima ir,ay be availablu wider lhti provisions of 31 CFR 1.136(a). In no event, however. may a reply be timely filed 

. If rbe period for reply specilied above is less than thirty (31) ihpi. a reply within the slalulory mintnum of thlrly (30) days will be considered lirneb. 
- It NO period la,  replr is specified atiove, lhe riciximuiri sl&lutory period will apply and will expire SIX (6) MONTHS from Ihe meilinu date of this comrnirnit:allon 
- Failure 10 reply wilhiri Ihe set or exlrrided per od lor r8ply dill, b y  slatute. cause thtt application to bocome ABANDONED (35 U.S C. !j 133). 
.. Any reldy rewived by the Gifice laliu than three months a te l  tlic mailing dale dttiis coinniunlcetiun, even iftimelyfiled, may reduce any 

earned paleill Ierm iidjuslnienr. Sac 37 CFR 1.704(1~). 

I 
! 

' Status 

t;$a Responsive to cornmiinication(s) filed or i  05 Aixil20UJ . 
2a\[] Thi:; action is FINAL.. 2b)lZl This action is non-final. 

- 3:1[:1 Since this application is in condition foi. allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the praciice under Ex parte Quayle, 1935 C.D. 11.453 O.G. 273. 

Disposit ion of Claims 

4:1[g Claiinf:s) 11-42 Mare pending in ihe 8dpplication. 

4a) Of the above claim@) isla-e wiihdrawn from consideration. 

5:1[2 Clairn1:s) islare allowed. 

6:im Claimis) 1-42 Ware r'ejecleil. 

7'i[ZI (2lairm:s) __- islarc! objected to. 

8:tO Claimis} are subject to restric.tion and/or election requirement. 

~ l p p k a t i o n  Papers 

9)c] The specification is objocted to by the Examiner. 

'I O:i[3 The drawing(s) filed on islare: a)[] accepted or ti)U objected to by the Examiner. 

Apiilicanl may not request that any objectisri to the drawing(s) b e  held in abeyance. See 37 CFR 1.85(a). 

'I 1 The proposed drawing correction filed or1 . is: a)[] approved b)n disapproved by the Examiner 

1 %)[:I] The oath or declaratiori is objected fc by the Examiner. 

I f  approved, cnrrecteo drawir gs are required in reply to this Ofrice action. 

Priority under 35 U.S.C. 55 119 and 120 

.13)c] Acknc.wledgment is made c f  a claim for forelgn pirority under 35 U.S.C. 0 119(a)-(d) or ( f ) .  

a)[J All b)c] Some * c)17 None of: 

'I .a Certified copies of the priority dorximents have been received. 

2 . 0  Certified copies of the priority doc:urnents have been received in Application No. 
3.0 Copies of the certified copies of tho priority documents have been received in this National Stage! 

applicatiori from the Interrlational Bureau (PCT Rule 17.2(a)). 
See tlie atfached detailed Office action for a list of the certified copies not received. 

14)[:] Ackncwdedgment is made of a clairn f x  domestic priority under 35 U.S.C. 5 119(e) (to a provisional applicatiori). 

a) 0 Tlie translation of  'the foreign lartguage provisional application has been received. 
'I 5)[::] Acknowledgment is made of a claim I b r  domestic priority under 35 U.S.C. 55 120 and/or 121. 

, W a c  hrnenli:s) 

i )  E3 Notice til References Cited (PTO-892) 
?) 1-1 Elorice' of Dratlsps-son's Patent Drawing Review (F TO-948) 
j) E3 Intsrrralior Ciisclowre Statementts) (PlO-1449) Papei No(s) _4 . 

4) 0 Interview Summary (PTO-413) Paper No@). 
5) 0 Notice of Informal Patent Application (PTO-152) 
6) 0 Other: . 

, _.- 

. _,._ ~ __ ---_-- ' _-. . -.-- 
IT:iler I iiwl Ttudarnn,h WlIcn 

Office Action Summary Part of Paper No. 5 
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ApplicatiorKontrol Number: 091’705,630 
Arl Unit: 1615 

Page 2! 

DETAILED ACTION 

Receipt of declaration and fee filed 4-5-01 and IDS filed 9-19-01 is 

acknowledged. Claims 1-42 are pending. 

Wormation Disclosure Statement 

The information disclosure statement filed 9-19-01 fails to comply with 3-7 CFR 

1 .!38(a)(2), which requires a legible copy of each U.S. and foreign patent; each 

publication or that Fmrtion which caused it to be lisled; and all other information or that 

porlion which caused it to be lisled. It has been placed in the application file, but the 

intorniation referred to therein has not been considered. 

Claim Rejections - 35 USC 5 772 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall concludt: with one or more claims particularly pointing out and distinctly 
claiming the subject matter which t i le applicant regards as his invention. 

2. Claims 21-25 are rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to .particulariy point aut and distinctly claim the subject matter which 

applicant regards as the invention. 

3. 

indefinite in that thmy fail to point out what is included or excluded by the claim 

Claims 21-25 are rejected under 35 U.S.C. 112, second paragraph, as being 

language. These claims are onmibus type claims. 
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Page 3 

Claim Rejections - 35 USC 102 

4. The following is a qucjtation rif the appropriate paragraphs of 35 U.S.C. 102 that 

form the k’asis for the rejections under this section made in this Office action: 

A person shall be entitled ,to a patent tinless - 
(a) Ihe invention was known or used by others in this country, or patented or described in a printed 
pirblicalion in this 0- a foreign country, before the invention thereof by the applicant for a patent. 

(b: the invention was pateriled or descrioed in a printed publication in this or a foreign country or In public 
use 01. on safe in tl-,is country, more than one year prior to the date of application for patent in the United 
States 

(E:) the invention was de:;cribed in a patent granted on an application for patent by another filed in the 
United States beiore the: inventio 2 thereof by the applicant for patent, or on an international application 
by another who has fulfilled the r;.quirements of paragraphs (I), (2), and {4) of section 371 (cj of this 
title before the invention thereof by the applicant for patent. 

‘The changes made to 35 U.S.C. 102(e) by the American Inventors Protection Act 

of 1999 (AIPA) do not apply to the examination of this application as the application 

being examined was no’; (I) filed on or after November 29, 2000, or (2) voluntarily 

published under 35 U.S.C. 124(b). Therefore, this application is examined under 35 

IJ.S.C;. 102(e) prior to the amendment by the AIPA (pre-AIPA 35 U.S.C. 102(e)). 

5. Claims 1-28, 31-42 are! rejected under 35 U.S.C. 102(a) as being anticipated by 

Lewis et ai (WO 00/28989; hereafter ‘989). 

.989 discloses controlled release metformin compositions. ‘989 does not 

explicitly disclose the functional limitations of the instant claims, however since the 

formulations of ‘989 are sut?stantially the same, it appears that the instant claimed 

functional limitations are inherent within ‘989. Therefore, the burden is shifted to 
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Application/Control Number: 09/705,630 
Art Unit: 161 5 

Page 4 

applicants to demor-tstratt! a difference between ‘909 and the instant claims (In re 

Swinehart. 169 USF’Q 226 and In re Fitzgerald 205 USPQ 594). 

6. 

et ,a1 (WIO 99/47125; hereaft,er ‘125). 

Claims 1-42 are rejected mder 35 U.S.C. 102(b) as being anticipated by.Cheng 

‘1 25 discloses corltrolled release metformin compositions and is relied upon for 

the same reasons set forth in the previous 35 U.S.C. 102(a) rejections as being 

anticipated by Lewis et a1 (WO 00/28989; hereafter ‘989). In addition, ‘125 disc.loses a 

semi-permeable membrane coating surrounding the core. 

7. 

Mueckel et al (5,955,106; hereafter 106). 

Claims 1-28, 31-42 are rejected under 35 U.S.C. 102(b) as being anticipated by 

‘1 06 discloses controlled release metformin compositions and is relied upon for 

the same reasons set forth in the previous 35 U.S.C. 102(a) rejections as being 

anticipated by Lewis et a1 (WO 00/28989; hereafter ‘989). 

Claim Rejections - 35 USC Q 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 8. 

obviousness rejections E’et forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if tire differences between the subject matter sought to be patented and 
the prior art arc such that the subject matter as a whole woutd have been obvious at the time the 
invention was rriide to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not ‘De negatived tiy the manner in which the invention was made. 
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9. This application currently nemes joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a) the examiner presumes that the subject matter of 

the varioiis claims was corrirnonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR I .56 to point: out the inventor and invention dates of each claim that was 

not comnionly owned at the  time ii later invention was made in order for the examiner to 

consider the applicability of 35 U.!S.C 103(c) and potential 35 U.S.C. 102(e), (f) or (9) 

prior- art mder 35 U.S.C. ?03(a). 

10. Claims 1-28, 31-42 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Lewis et al (WO 00/28989; t)eri%fter ‘989) or Moeckel et al (5,955,106; hereafter 

‘1 06). 

‘989 and ‘106 both teach coptrolled release metformin compositions. They do 

not explicitly teach the furtctional limitations of the instant claims, however since the 

formulatioris of these references 8113 substantially the same, it appears that the instant 

claimed functional limitations are inherent. Therefore, the burden is shifted to applicants 

to demonstrate a difference betweerr the prior art and the instant claims ( I n  re 

Swinehart, 169 USPQ 226 and in re Fifzgerald 205 USPQ 594). Varying amounts of 

ingredients, such as dose, would have been obvious to one skilled in the art at the time 

of the invention to provide a greater or lesser drug effect. 
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'1 1. Claims 7-42 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Cheng et al (WO 99/4712!3; hereafter '125) . 

'1 25 teaches contrcrlted release metformin cornposiiions. They do not explicitly 

leach the functional iimitafions of t h e  instant claims however since the formulations of 

these references are subs.tantiall:j the same, it appears that the instant claimed 

functional limitations are inherenl. Therefore, the burden is shifted to applicants to 

demonstrate a difference between the prior art and the instant claims (In re Swinehart, 

169 USPQ 226 and I n  re Fifzgeridd 205 USPQ 594). ), In addition, '1 25 discloses a 

serni-permeable membrane coating surrounding the core. Varying amounts of 

ingredients, such as dose., woulc have been obvious to one skilled in the art at the time 

of the invention to provide a greater or lesser drug effect. 

Double Patenting 

12. 
dolztrine grounded in public p o k y  (a policy reflected in the statute) so as to prevent the 
un,justifiad or improper tiniewise ex:ension of the "right to exclude" granted by a patent 
anrd to prevent possible I-larassmerit by multiple assignees. See In re Goodman, I 1  
F.:3d 1046, 29 USPQ2d ;!010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
USPQ 545, (Fed. Cir. 1985); in E? Van Omum, 686 F.2d 937, 214 USPQ 761 (CCPA 
4982); In re Vogel, 422 F.2d 4321, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F.2d 528, 163 IJSPQ 644 (CCPA 1969). 

.4 titnely filed, terminal disclaimer in compliance with 37 CFR 1.321(c) may be 
used to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground pi-0vids.d the conflicting application or patent is shown to be commonly 
owned with this applicatiim. See 37 CFR 1 .I 30(b). 

terminiiil disclaimer A terminal 8Jlisclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

The nonstatutory double patenting rejection is based on a judicially created 

Effective Jartuary 1, 1994, a registered attorney or agent of record may sign a 
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13. 

type double patenting as being unpatentable over claims 1-29 of U.S. Patent No. 

6,099,859. Although the conflicting claims are not identical, they are not patentably 

distinct from each other because the claims are directed to limitations that are in a 

genus-species relationship and the functional limitations of the instant claims would be 

inherert in ‘859. 

Claims 1-42 are re.jectsd under the judicially created doctrine of obviousness- 

14. 

type double patenting as being irnpatentable over claims 1-39 of U.S. Patent No. 

6,284,275. Although the conflici.ing claims are not identical, they are not patentably 

distinct from each other tiecause the claims are directed to limitations that are in a 

genus-species retationship and the functional timitations of the instant claims would be 

inherent in ‘275. Also, buformin is an adjacent homolog of metformin and therefore 

metforinin is obvious over buformin. 

Claims 1-42 are rejected under the judicially created doctrine of obviousness- 

15. 

type double patenting a:’ being unpatentable over claims 1-4 of U.S. Patent No. 

6,099,862. Although the conflicting claims are not identical, they are not patentably 

Claims 1-42 are rejected under the judicially created doctrine of obviousness- 

distinct from each other because the claims are directed to limitations that are in a 

genus-species relationship and the  functional limitations of the instant claims would be 

inherent in ‘275. 
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16. Claims 1-42 are provisionally rejected under the judicialty created doctrine of 

obviousness-type double patenting as being unpatentable over claims 7-42 of 

copending Application Nci:09/7C5,€i30. Although the conflicting claims are not identical, 

.--- 
(3 ? h S ,  ,",y / w  r . / ' I - o3  

they are not patentably distinct fi-arn each other because the method claims disclose the 

co m p ix i  t i o n s. 

'This is a provisional obviciusness-type double patenting rejection because the 

conflicting claims have not in fact been patented. 

17. 

obviousness-type double patenting as being unpatentable Over claims 1-29 of 

copending Application No. 09/726,193. Although the conflicting claims are not identical, 

they are not patentably distinct l'rorn each other because the method claims disclose the 

ccmpositions. 

This is a Qrovisionaj obviousness-type double patenting rejection because the 

ccrnflicting claims have not in fact been patented. 

Claims 1-42 are provisiorially rejected under the judicially created doctrine of 

18. 

otwiousness-type chublo paten:ing as being unpatentable over claims 1-54 of 

copending Applicaf ion No. 09/534,637. Although the conflicting claims are not identical, 

they are not patentably distinct froin each other because the method claims disclose the 

compcwt ions. 

Claims 1-43 are Frovisionally rejected under the judicially created doctrine of 

. ... . 
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This is a provisionaj obviousness-type double patenting rejection because the 

conflic!ing claims have not in fact tieen patented. 

Conclusion 

19. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Todd D Ware whose telephone number is (703) 305- 

1700. 'The examiner' car1 normdly be reached on M-F, 8:30 AM - 5 PM. 

If attempts 'to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thurman K Fage can tie reached on (703)308-2927. The fax phone 

ntmbers for the organization where this application or proceeding is assigned are (703) 

308-45,56 for regular conimunicatic)ns and (703) 308-4556 for After Final 

co m mirni cat ions. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed tl:, t he  receptionist whose telephone number is ('703) 308- 

1234. 

tW 
December 21: 200'. 
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UNITED Sla'ttS DEPARTMENT OF COMMERCE 
Patent and Trademark M c e  
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

1 1 P A P E W G I D E R J  -- ART UNIT 

DATE MAILED 

EXAMINER INTERVIEW SUMMARY RECORD 

- _ ~ - - - - -  (4) - 
[:aaie 01 lntervlew 

Type El Teliiphonlc 

Fxhlbll showrl or derironstratlon condutded: a Yes 

Personal (copy Is glven to El appllcant $pplicant's representative). 

No. If yes, brlef descrlptlon: ----- 

Agteerrient 13 was reached with respect to some or all 0' the claims In question. 0 was not reached. 

Claims dlscussed: A & - - f - L p - - -  -------- 

Ireniit1c:ation of prlor art dlscussed: &L-&'%ez-- ~ - _ -  

----I.__- - .- __________.____.__ ---__ 
/--- 

D%?crlpliari of the general nature of whiit was a p e d  lo I I  an agreement was reached, or any other comments: s&-/M<w! I 

I iq nc3 nec:e:r;sary for appllcant to prnvltle a separate record of the substance of the Interview. 

IJ Y-'. loss -:he pafagrapt, ' below has been ohrsked ':a indicate to tlie contrary. A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION IS NOT 
WiA.VEf) AND MUST JNCI.UDE THE SlJBSTAhCE OF THE INTERVIEW (e.g.. items 1-7 on the reverse side of this form). If a rttsponse to ihe las! Clffice 
,a#: tlon has alreiady Ibeen filed, then appllcant Is given one niontli lrom thls Interview dale to provide a,statement of the substance of the Interview. 

I 
2, Since the i~xsrniner's lnlerview summary above (lrcludlng any attachment 

tequlrement:; Ihitl may be presont In tho last Olfiai action, and slnce the 
iusponse requlrernenls of the taut OMcct action. Appltcant 18 not relleved f 
bolt 1 above Is also chocked. 

onsldered to fulfill the 

1''10L.4~13 (REV 2-93) 
ORIGIi'JAL FI3R IFdIJEFll't(:)ld IN RlGIl'r I-IANI) FLAF' OF FILE WRAPPER 

._ 
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This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a response to the Office Action 
of -. Dwsmbcr 31,1!001_,~ibove-id€:ntified application. 

.'The requested extension is ;is follovvs (ct1ec.k tiine period desired): 

Dlllt! 

0 One month u Tvm months 5! Threemonths 0 Four months 0 Fivemonths 

from: June 30,2002 _-... -_-.--- -_ - Mu-ch 31,2002 until: 
.__.____......_I___.___._____..__ " -.,-I 

Dah: Do:e 

The fee for the extension of time is $920 and is to be paid as follows: 

€g i'\ check irr the  amourit of the fee is enclosed. 
Eg The Commissioner is hereby auihorized to charge any fees which may be required, or credit any 

overpayment, to Deposit Account No. 
A duplicate copy of this sheet is enc osed. 
'if an additional extension of time is required, please consider this a petition therefor and charge 
any additional fees which may be required to Deposit Accounl No. 
,A duplicate copy of this sheet is enclosed 

! 

A 

Dated: July 1,2002 

with the U.S. Poslal Service as 
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hssi st ui t C: omm i ssio nt:r for Paten is 
Wxjhingtort, D.C. 20231 

July 1,  2001, 

AMENDMENT UNDER 37 C.F.R. $1.1 11 

S i I-: 

[n response to the Office Action dated December 3 1, 2001, please enter the following 

an ic1itli:ients and reiiiai-ks: 

__--..-- I R  THlS CLAIMS 
A-- - 

Please amend the claims as folluws: 

. .  .. ...,. ._..__._..._...._. ._ . . ... _:_.I._.,_____.._ ~ >_ .. . __._: ~- ._ .__.-_.-.-.----_I_ .... +--------.--. -. .-- -...I-----. 1 

2 I . 'The controlled release oral 'dosage form of claim 3 which provides a mean A (JCo.- of 

18277 t 2961 ng-hr/ml nnd a mean C,,,, of 1323 f 333 ng/ml, based on administration of 

;i 1 700 mg once-a-day dose of'melformin after an evening meal. 

22. The corirroIIed releifie oral dosage form of claim 3 which provides a mean AIJCbw of 

20:!35 rt 4360 ng-hr/ml and a m a n  C,,.,, of from 2053 f: 447 ng/ml, based on 

nciininistratio,i of a 2000 tn;; once-a-day dose of metformin after an evening meal. 

2^, , 'h: controlle:tl relewe oral dosage form of claim 3 which provides a mean AUC, 24 of 

26s 1 Y :t 705;' ng-li~hil  and a mean C,,,, of2849 f 797 ndml, based on administration 0 1 '  

a 2000 mg oi-Ice-a-clay dose ot'rnetfoniiin after an evening meal. 

1 

.. .. 
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24. The conirolled release or.11 dosage form of claim 3 which provides a mean AIJC,,-2., of 

i15'30 3: 3626 ng.hr/nl a d  ;L itieim C,,,, of 2435 f 630 ng/rnl on the first day of 

adminislration and a mean A.UC:,,,, of 24136 f 7996 iig-hr/mI and a mean C,,,,, of 2288 k 

736 iig/rnl on lhe 1 41h day of administratjon, based 011 adriiinistration of a 2000 I Y I ~  once- 

a-day dose of inetformin after a n  evening meal. 

The controlled releax oral cosnge form of claim 31 which provides a mean 'JTrn fi-om 2.8 

_ .  /r' L 

2.5. 

REMARKS 

'I'hc: undersigiicd attamey 61 atcfiilly acknowledges the courtesies extended by Examiner 

Spear and Examiner Ware during the Iwrsonai interview conducted at the United States Patent 

and TI-atleinark Office on March 21, 2002. 

1. Status of the Claim 

Claims 1-42 itre pending Clainis 21-25 have been amended. Support for the amendment 

to claini 21 is found 111 the original spc:c,ification as filed, e.g., at page 28, table 1; support for the 

amencinient to claim 22 is h i n d  in thr: original specification as filed, e.g., at page 30, table 3; 

supporl for the amendment to clairn 2 3 is found in the original specification as filed, e.g., a1 page 

35 ,  tahle 6;  support fbr the amendroerlt to claim 24 is found in the original specification as filed, 

e.;%., at page 32, tablt: 5;  support for the amendment to claim 25 is found in the original 

speci h a t i o n  as filed, e.g., a t  page 28, table 1. It is respectfully submitted that no new matter has 

h:en ailded by virtue. of this amendment. 

11. Information Disclosure Statement 

In the Office Action, i t  wa:; indicated that the Information Disclosure Statement filed on 

Septeniber 19.2001 did not comply with 37 C.F.R. 1.98(a)(2). As discussed during the 

itrterview, i t  appears that the cited references became disassociated with the file and copies of lhc 

rcferciices cited in the Information Disclosure Statemcnt will be resubmitted by hand delivery. 

2 
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II I. Rejgctions IJnder :I5 U.S.C. 6 11  2 

I I thl: OlXce Action, claims 21-25 were rejected as being indefinite on the grounds of that 

the clamis are “omnibu!; typz claims.” 

I n  response, claims 1-2s have been amended as not to niake reference to the Figures of 

the appIicn(ioti and it I S  respectfully rec!uested that these rejections be withdrawn 

IV. Ret;ct ions Under 35 U.S.C. 6 102. and 35 U.S.C. 4 103 

I n  the Office Action:, claims 1-28 and 31-42 were rejected as being anticipated and 

ol~vious over W O  00/28989 (‘‘Lewis et id.’’), on the grounds that Lewis et al. “discloscs 

corit.ro1 tcd release me1,forini n coinpositicins [and] does not explicitly disclose the functional 

limitations of the instmt cla.ims, ho;veve:r since the forniulations of [Lewis et al.] are 

sul.)stani.ially the samc, it appears that the instant claimed functional limitations are inherent 

within [.I,ewis et al.]” 

Claims 1-28 arid 31.42 \vert; rcjected as being anticipated and obvious over 1J.S. Patent 

Yo. 5,955,106 (“Moeckel et al.”), cn the grounds that h4oeckel et al. “is relied upon for the same 

reasons s e ~  forth in tlic [Lewis et a1.3 n:jzctions”. 

Claims 1-42 were rcjectzd as k i n g  anticipated and obvious over WO 99/47125 (“Cheiig 

et al.”), on the grounds that Cherig et 211, “is relied upon for the same reasons set forth in the 

[Lewis et i l l . ]  rejections ,.. Jland Chmg et al.) discloses a semi-permeable membrane coating 

surroiir.ding the core ” 

Wilh respect to reje.ctions under the doctrine of inherency, it. is noted that as set forth i n  

t h?  MPEP, 

piesent in the prior art is not sufficient to establish the inherency of that result or characteristic. 

In I-e Ri-jckaert. 9 F.3d 1531, 1534,28 WPQ2d 1955, 1957 (Fed. CiT. 1993) (reversed re.jection 

becausc inherency was based 011 what would result due to optimization of conditions, not what 

was nec,essarily present in the prio- art); In re Oelrich, 666 F.2d 578, 581-82, 212 llSPQ 323, 326 

(CCPP. 1981). “To establish inhe1 ency, the extrinsic evidence ‘must make clear that the rnissirig 

descriptive matter is necessarily pi esrnl in the thing described in the reference, and that it would 

be recognized by one of ordinary skill. Inherency, however, may not be established by 

prnb:il.ilit ies or possibi1itie:s. The mere fact that a certain thing may result from a given set of 

circuli-stdnces is not suffcienl.’ ” [n l e  Robertson, 169 F.3d 743, 745, 49 USPQILd 1949, 1950- 

editioii, section 3122, iht: fact that a certain result or characteristic may occur or be 

3 
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5 I i::FecI. Cir. 1999). 

It is fbrther set forth in the b4P13?, 8Ih edition, section 21 22 that “[iln relying upon the 

theory o I_ inherency, the examiner must provide a basis in fact and/or technical reasoning lo 

rea:;on;.hly support thc determinittion t l  rat the alleged inherent cliaracteristic necessarily flows 

f’mn the teachings of the applied pr.or at” Ex parte Levy, 17 USPQ2d 1461, 1463 (Ed. .]’at. 

App. And Inter. 1990> (,emphasis in original). 

Ftirther, as discussed during the: interview, the Federal Circuit stated the following in 

Cbnlincnfol Cirri Co. USA, iiic. I>. k‘onstinto Co., 048 F.2d 1264, 1268-69, 20 U.S.P.Q.;!d 1746, 

1749 (I’d. Cir. 1991): 

ldicreticyv however, iniiy ,icl h t ;  established by probabilities or possibilities. The 
r izex ji1r::t that 12 cerich fhiny  m ! y  result from LI giver1 set of circtrnistnnces is not 
.;tdicieut, however, the disc fosurt: is suSficien1 to show that the natural result 
,llo~virig~froni [he opzration as tmght would resid! in the performance of the 
questiotied fuizction, it seerris to he well sellled lhnt the disclosure shottlcl tie 
I.egwled as suficient. 

In view of the above disc11s:;ioll on the doctrine of inherency, the references cited by the 

Ex ani mer ;1 re d i scu ssed below : 

1’HE _.___.--_I----- C’Hli’NC’ REF.E€ZEEICE 

‘The: rejection i l f  claims 1-42 OII the grounds of anticipation and obviousness over WO 

93/47 1.25 (“Cheng kt al.”) is respectfiilly traversed as the Cheng reference has not been fully 

considr;retl in its entirety. 

As stated at page 3: lines 14-1’7 and at page 4, lines 6-9 of the Cheng reference, the 

formulations disclostxi therein provide a controlled or sustained release formulation for an 

aritih:,~.~lergIycernic d u g  that obtair. pea‘k plasma levels approximately 8-12 hours after 

~itlininistl-ation. Thcefore: the TmaX oi’lbe agent at from 5.5 to 7.5 hours after administration as 

recited ill  the presen.;. claims cannot he  inherent in the forniulations disclosed in the Cheng 

t’t:I‘ert:r.ce. Further, the Chmg reference does not provide motivation to one skilled U i  lhc art lo 

irlodify the: formulations therein to ol>tain a T,,, of’the agent other than that which is specifically 

taright in the reference, i.e., a T,,,, of 3 to 12 hours. 

In -view of the arguments prescnted, the Examiner is respectfully requested to remove thc 

. 
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ijllI icipation and obvioiisness rejections over the Cheiig reference. 

‘1’IIE I.,EWlS REFERENCE 

‘I’tie rejection of claims 1-28 arid 3 1-42 on the grounds of anticipation and obviousness 

over WO 00/28989 (‘‘Lewis et al.”) is respectfully traversed. 

As sel forth in the MPEP, 8.” edition, section 21 12.01, in order to establish 21 prima facie 

case o f  inherency based on either anticipation or obviousness, the prior art cornpositkin must be 

producr:d by jdentical or substanlja‘ly :cl.entical processes. In re Best, 562 F.2d 1252, 1255, 195 

USPQ 430, 433 (CCI’A 19’77). 

'The exemplified forniulations ofthe Lewis reference are Examples 1-7 on pages 10-1 2. 

Example 1 describes a single or Iiilaycr tablet comprisjng 4 or 8 mg of Compound I (an insulin 

sei~sitizer) and IO00 10 1503 mg of iiwllorniin HCI coated with an enteric coating of‘:Eudragit 

130 D-55, triethyl citrate and talc Alpliafil 500 in the described percentages; Example 2 

descriixs the single (:*r bilayer tablets of‘Example 1 coated with a semi-permeable membrane of 

Eudrag.it RS30D, triethyl ci Lrak and talc in the described percentages; Example 3 describes ;L 

nan-disintegrating matrix single layer tublet of Compoiind I, metformin HC1 and rhe described 

excipients in the described amount;, an3 a bilayer tablet to provide sustained release of‘ 

Compound I and immediak releasc of’rnetformin IICl with the described excipients in the 

described anioimts; I5x.ample 4 desxibes a single and trilayer tablet of Compound 1 and 

metfonnin HCl with the described excipients in the described amounts; Example 5 describes a 

siiiyle layer tablet of0ompounc.L I and nietformin HC1 with !lie described excipients in the 

described amounts; Example 6 descritm a single and bilayer tablet of Compound I and 

inetfonnin HCl with llie described excipienls in the described amounts; and Example 5‘ describes 

a i:npsu le containing multiple pellet cores having Compound I, metformin HC1 with ihc described 

cxc.ipie.nt in  the desc:-ibed ~unounts. 

The examples of tlie present specification teach formulations which comprise ;i core 

ccrlnpriaing metformin or a salt thereof, a membrane surrounding the core, and at least one 

p:issagt:wny in the membrane, tlie lbrrnulations providing a inean TI,,, from 5.5 to 7.5 hours afte:r 

~ulininistratiori. Given the henetit cf the information provided by the present specification, one 

skilled in the art would be able to modify other coiltrolled release technologies in order to 

xliievl: these phama.cokirietic parameters. 

5 
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As demonstrated above, the exaniples of the present application and the examples of the 

I m v i s  rtference are directed to different controlled release technologies by virtue of their 

tli f1:'creni: ingredients, :itructure and tnethods of manufacture. Accordingly, a prinin fucit: case of 

anticipar. ion or obviousness based on iriherency has not been established as the Examiner has nor 

imvidetl a basis in fact andior techriical reasoning to reasonably support the determination that 

i.lie alleged inherent clmacteristjc nxessarily flows ft-orn the teachings of the applied prior art. 

In fact, die Office Aclioii has contrc.dickd the position that the formulations described i n  the 

'I,e.wis xference and the examples c f  the- present invention are substantially the same, as the 

Office Action has indicated that claim 29' is not anticipated or obvious over Lewis. 

Further, the Off'lce Action has not taken into account that there is no teaching in the 

Lewis reference to arrive at the claime'3 T,,,, as recited in the present claims, nor does L,ewis 

provide any inotivatiorr to me  skilled in the art to achieve this parameter using the fomtulations 

describcd therein. In fact, it is cespsctfirlly subinitted that as Lewis is silent as to the T,,,,, of their 

foimulntions, one skilled in the art wou!d be motivated to achieve a T,,,, from an 

antihypcrglyceinic agent controlled releiise forniulation which is known in the art, (e.g., a T,,,, of 

8- 12 holm as taught in the Cheng refermce). It is pointed out that the present claims do not 

recite an all  encompassing range O~'T,,, ,~, but rather a particular subset which is not taught or 

obviou:; over the prior art. 

Tn view of the: arguments prese:nted, the Examiner is respectfilly requested to remove the 

anticipation and obviousness rejeclions over the Lewis reference. 

THE PlOlXKEL lIESFEl?ENCE 

The rejection of claims 1-28 and 31-42 on the grounds of anticipation and obviousness 

ovcr 1.1,s. Patent No. 5,955,106 ("Mocckel et al.") is respectfully traversed as the same argumenls 

set forth above with respect to the Lewis reference are applicable to the Moeckel reference 

TIM: exernplilied formulations of the Moeckel reference are Examples 1-7 on columns 5 - 9  

'Claim 29 recilus."[t]hl: coiitrollm;d r:tease dosage form of claim I ,  wherein the metformin i s  provided by a t  

(a) a core conipris ing: 
k i s t  crx contr.dlcd-rele:ise tablet, said tablet ccimprising: 

( i )  
(ii) 
(iii) optionally ;In ;ihsorption enhancer; 

a -membriule coating surrourldiiig the core; and 
at least one passageway in thc niembrane". 

the nxlfootn7in or ;I pharmaceutically acceptable salt; 
oplic~nally ;I bindiiir: agent; and 

(b)  
(c;) 

6 
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o f  [he pa.tei'ii:. Exaniplr: 1 describes a. process of preparing a formulation with a core of metformin 

Iiytlrochloride, methylhydroxypropylcellulose, polyvidone and magnesium stearate in lhe 

specified amounts witti a film envelope: of rnethylhydroxypropylcellulose, ethylcellulose:, 

Macrogol arid titaniuin dioxide i n  the specified amounts; Example 2 describes a process of 

preparing a formulation with a core of metformin hydrochloride, hydroxyethylcellulose, 

()olyviilone and maglresiurn stearate in the specified amounts with a film enVelOpe of 

methylhydroxypropyl -c,ellulose, Jac':osi:, ethylcellulose, Macrogol and titanium dioxide in the 

spccifiet:l amounts; Examplc 3 desci-ihe:s a process of preparing a formulatioii with a core of 

i ne t  forinin t~ydrochloikie, sodium .carboxy methyl cellulose, polyvidone and magnesiiini stearate 

in /he specified amounts wi 111 a filrrr elwelope of methylhydroxypropylcellulose, ethylce:llulose, 

M:Icrog>l and titanium dioxide in  the zpecified amounts; Example 4 describes a process of 

preparing a formulativn with a core ol'nietformin hydrochloride, polyacrylic acid, 

methyll..yd~oxypropyIcellul~ise, and magnesium stearate in the specified amounts wiih a filni 

envelope o1'niethylhytlroxypropylcallulose, ethylcellulose, Macrogol and titanium dioxide in the 

sp:cifietl arnounts; Example 5 descrihi:s a process o.fpreparing a formulation with a core of 

mct fomiiu hydrochloride, li.ydroxn)rol)yl-cellulose, polyvidone and magnesium slearate in the 

spccified amounts with a fi h i  envelope of poly(ethylacry1ate-inethylacrylate, talcum and anti- 

foiin1iiig agent in the specified amounts; Example 6 describes a process of preparing a 

foirnulation with a CCIE of inetfom in hydrochloride, methylhyclroxypropylcellulose and 

nxignesiurn stearate in the specified amounts with ii film envelope of 

rnethql~~ydroxypropy(cellulose, eth-qlc.ellulose, Macrogol and titanium dioxide in the specified 

aniouiits; and Example 7 describes a process oCpreparing a formulation with a core of metformin 

hydrochloride, meth~~liydroxyprop ylc~l~llulose, polyvidone and magnesium stearate in the, 

specified amourits with a film envelope of metl~ylhydroxypropylcellulose, ethylcellulose, 

Macrogol and titaniurri dioxide in the  specified amounts. 

.4s set ibrth above, the Examples of the present specification teach formulaiions wliicli 

c.ompri!;e a core comprising metformin or a salt thereof, a membrane surrounding the core, and a t  

least nne passageway in tht: membrane, the formulations providing the claimed pharmacokinetic 

1xiranir:ter of a mean T,,, from 5.5 to '7.5 hours after administration. 

Accordingly, the ex.amples of :he present application and the examples of the Moeckel 

reference are directed to different controlled release technologies by virtue of their different 

7 
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ingredients, structure arid methods of n~anufacture. With respect to the Moeckel reference, as 

well as the Lewis reference, the Office Action has contradicted the position that the formtilations 

tles;crihetl in the Moec.ke1 reference and the examples of the present invention are substantially 

the sarnc, as the Office Action has indizated that claim 29' is poJ anticipated or obvious over 

Moeckel. 

'Therefore aprirnafircie cast: of anticipation or obviousness based on inherency has not 

hee i l  eslablished as the Office Action has not provided ;L basis in fact and/or technical reasoning 

to ~easoiiably supporl h e  de:tennination that the alleged inherent characteristic necessarih flows 

from tho teachings of  he applied prior art .  

Further, the Office Action has not taken into acc.ount the fact that that there is no teadiiiig 

i11 h e  M.oeckel reference to arrive a t  the claimed T,,, as recited in the present claims, nor does 

.Moeckel ~irovide any niotivatiori to one skilled in the art to achieve this parameter using the 

fimnulations describe.d therein. In ::act, i t  is respectfully submitted that as Moeckel is silent 3s to 

the T,,, of their forrnulatior~s, one ski lied in the art would be motivated to achieve a T,,, from a 

higtianide controlled .releast: fom~ulation which is known in the art, (e.g., a T,,, ol:S-12 hours as 

taught i n  the Clieng rl:feren,;e). As stiltt:d-Ltbove with respect to the Lewis reference, it is p0inte.d 

out thilt the present claims do not rccils an all encompassing range of T,,,, but rather a particular 

suliset which is not taught or o b v i o ~ s  over the prior art. 

h view of the argunents prcsented, the Examiner is respectfully requested to remove the 

anticipation and obviousness rejections over the Moeckel reference. 

V. Doahle Patenting Reiections 

Claims 1-42 were provisionally rejected under the judicially created doctrine of 

obviousness type double patenting as k i n g  unpatentable over what is believed to be CliiiIns 1-31  

of copending application serial nunibcr no. 09/705,625. as the Examiner inadvertantly rejected 

thc cliiims over claims 1-42 of 0!1/705,630 (Ihe present application). 

[n 1-esponse, in order to expedite the issuance of a patent, a teiminal disclaimer is 

submilted herewith over th s copending application. Applicants note that the obviation of ail 

nbvio us-type double patenting rejeiAion by the filing oi'a terminal disclaimer is not ai1 admission, 

acquiescence, or estoppel on the msrits of an issue of obviousness. See Quad Environmntal 

'Ihid 

8 
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Tcc*linoZ.:;lgic.s Corp. IJ. Unio,s Smiirary District, 946 F.2d 870, 873-74, 20 U.S.P.Q.2d 1392, 

13!14-95 (Fed. Clir. 199 I) .  

(..’laims 1 -42 were re,jected undw the judicially created doctrine of obviousness t.ype 

clorible patenting as being unpatentable over claims 1-29 of U S .  Patent no. 6,099,859; daims 1- 

:I!) of 1I.S. Falent No, 6,284,275; cliiir1ls 1-4 of US. Patent No. 6,099,862. The Examiner states 

wirh rcspecl to each rcferen\:e that “[all lthough the conflicting claims are not identical, they are 

1101. patentably distinct from each other Ixcause the claims are directed to limitationsthat are in a 

geiius-sl:)ecies relationship m d  the functional limitations of the instant claims would be inherent 

in [the reference] .” Further, clajrns 1 -42 were provisionally re.jected under obviousness type 

double patenting as bsing unpatentdde: over claims 1-54 of copending application no. 09/594,63? 

and over claims 1-29 of co1:mdiIig ap1:ilicatjon no. 09/726,193 on lhe grounds that “the melhod 

claims disclose the cirnipositions”. 

‘I’liese rejections are respectfully traversed. It is submitted that the claimed 

pharmacokinetic parameter of a mean 7’,,,,, of5.5 to 7.5 hours after administration as recited in 

thu present claims art: not obvious in view of the claims of the cited references. As discussed 

during the interview, dthough fornruliitions encompassed by the claims of these references rnay 

provide a Tnlax of between 5.5 to 7 3 ,  the claimed pharmacokinetic parameters do not necessarily 

-- flow from fbiniulatio~is encompassed by these claims. Therefore, the Examiner is requested to 

reinovc these rejectioiis. 

VI. Conclusion 

Attached hereto is ii marketl-up version of the changes made to the claims by the current 

amendment. The attxhed pages are caplioned “Version With Markings To Show Chaiives 

Mndc.” 

It I S  now belicved that the 2,bove-referenced rejections and objections have heen obviated 

a i d  il is ruspectfully 1eque:jted that the rejections and objections be withdrawn. It is believed that 

dl chitns are now in condition for allowance. 
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Accordirrg lo currently recomnic:l)ded Patent Office policy lhe Examiner is speci fically 

wthorixd to contact [lie undersigned in the event that a telephonic interview will advance the 

proseciition of this application. 

An  early and i-.&voralile action i: earnestly solicited. 

Respectfiilly submitted, 
DAVnlSON, DAVDSON & KAPPEL, LLC 

Reg. No. 4K240 

Davidscin, Ilavidson & Kappel, LLC 
Patents, Trademarks and Copyrights 
48 5 Sc\.cntIi Avenue, 14th 'Floor 
Yew York, New Yorli 10018 
(2 13) 7:;6- 1940 
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' I,$-*, , I'ersion With Markings To Show Chaiiees Made 

1 

'I'he following, amended as follows: 

21. 

22. 

23. 

24 I 

(Amended) The controlled release oral dosage form of claim 3 which provides j i  mean 

AIJ_Co.P, of 18277 f 296 I n r h r / l n l  and a mean Cmax of 1929 k 333 ndml  la mean plasma 

coricentration-lime profiles ofnielforinin substantially as set forth in FIG. 11, based on 

administration oca 1700 irg oiice-a-day dose of metformin after an evening meal. 

(Amended) 'The ccmtrollec. release oral dosage form of claim 3 which provides a mean 

AUC, of 20'335 L- 4360 ~ ia*hdml  and a mean&, of from 2053 * 447 ndinl la mean 

piasma concentralion-th: profiles of metformin substantially as set forth in FIG. 21, 

hiised on adminis:ration cf  it 2000 mg once-a-day dose ofmetformin after an evening 

-- mea\. 

(Amended') The control1t:d release oral dosage forni of claim 3 which providcs a mean 

A I , ,  of2681 3 * 7OX! nglir/rnl and a rne;tn C,,,,, of 2840 f 797 ndnil  [a mean plasma 

concentrarion-time profiles of met formin substantially as set forth in FIG. 41, h i e d  on 

administration of a 20011 ing once-a-day dose of metformin alter an evening& !at 

dinner]. 

(Amended) The: controlletl release oral dosage form of claim 3 which provides n mean 

AUC,.2,0f22530 rt: 0626 whr /mI  and a mean C,,,, of 2435 f 630 nglrnhruhe first day 

of adminjstration axid a mean AUC,,, of 24136 z!= 7996 nP.hr/ml and a mean CmaX of 2288 

str 736 ne/rnl on the 14" day of administration [a mean plasma concentration-time profile:s 

of metfchrmin substantially as set forth in FIG. 61, based on administration o fa  2000 m g  

once-a-clay dose of'me:tformin after an evening meal [at breakfast]. 

1.1 
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25.  (Aniended) Tlie con\.rolled r:lease oral dosage form of claim 

tnean T!,2 from 2.8 to 4.4 [ahoiil mean plasma glucose concentration-time profiles 

substantially as set h r t h  in IW. 5 ,  based on administration of a 2000 mg once-a-day dose 

of metfomiin ;It dinner]. 

131 which provides 2 
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. ASSISTANT COMMISSIONER FOR PATE!NTS 
Washington. DC 20231 

In re applic:ationf: Chih-Ming Chon, et al. 

iE METFORMIN COMPOSTIONS 

the 8bove-identified application. 

Small entity status Linder 137 C.F.R. 1.9 and 1.27 has been previously established. 
Applicants assert small entity status under 37 C.F.R. 1.9 and 1.27. 
No lee for additional claims is required. 
A +il rig fee for,addiiional daims calccila!ed as shown below, is required: 

__.-_--__ .lcol.-L)(coL2) LARGE E N T I T Y  - - - ~  SMALL ENTITY 
1 RATE I FEE 1 1 RATE 1 FEE 

- 
1 I N . X P .  CLAIMS/ * Miniif;*** = 1 xa5 4 b I S  L -- 

[ ! FIRST PRESENTATION CIE' CIU1.8T:IPLE DEP. EL$IN$I $ 1 1 + $ 2 7 a l S _ - _  

OR TOTAL: $ - TOTAL: $ 

Also transmitted herewith are 
[XI I'etition for extc:nsion Jrider 37 C.F.R. 1.136 (in duplicate) 
[Xi illher: Version With Markings to Show Changes Made and 

Terminal Disclaimer to Obviate a Provisional Double Patenting Rejection over a Pending 
Second Application 

Clwck(s) in the amount of $1030.00 isiare attached to cover: 
[ I l::ilin(] fee for additional claims Jnder 37 C.F.R. 1.16 
[XI Petition fee for extension under 37 4C.F.R. 1.136 
[X] Other: Terminal Disclaimer Fee 

The Assistant Coniniissioner is ht:reby authorized to charge payment of the following fees associated wit7 this 
cc~n'imunication or credit overpayment to Deposit Account No. 50-0552. 

[XI 

[XI 
[XI 

Any filing fee uncler 37 C.F.R. 1.16 for the presentation of additional claims which are not paid by 
check submitted herewith. 
Any patent application processing fees under 37 C.F.R. 1,17. 
Any petition fees for extension under 37 C.F.R. 1.1 36 which are not paid by check submitted herewith. 
and it is hereby requested that this be a petition for an 
1.136. 

of time under 37 CFR 

_- 

485 Seventh Avenue, 14'' floor 
New York, New York 10018 
Tel: (212) 736-1940 
Fax: (21 2) 736-2427 

I heieby cerli l l  Wal lhi:; corrusponderia and/or documents iefe;red to 8s otlached 
lly: Tliii irnd/61 feNe are bein(] deposilei wlih ihe Jniled St8185 Pcistul Service as 'firs1 

lWx.hin{)lori, 1:I.l:: 20231" or, July 1. :?302. 
,.,.),.- , , ,,> in;iii' in an imvtdopu addressed lo 'Assislmtl Coinmisjionnr for Patents. 
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IC. I e Application of: 
P (>plica t ion No. 
F: j i j y ; :  November 3,2000 

Chili-kling Chen, et al. 
OYI705,630 

I 

. .  ':$2, 
.'Id? cwner. Ariclrx Corporation of loO&O ~',J.& percent 
i iterest in ,the instant a p p l i ~ k ~ i - % & ~ d ~ & % 3 ;  $%%Fasr-d-&6w, the t e r m i n a l h e  statutory lerm of 
iir y 1:atent granted on the instant application, which would extend beyond the expiration date of the full statutory term 
tkfinix! in 3 5  lI..S.C. 154 to 15B and 173 as st-ortened by any terminal disclaimer filed prior to the grant of any parent g 
grantecl or3 periciing second Apolication Number --A. 091705 625 , filed on Nov_c_'r&er- %~>!ljl__7. ., 

' h e  iwiiei. hereby agrees that any patent so granted on%e instant w n  shall be enforceable on4 for and during 
S I H : , ! ~  period thal it and any patent granted on the second application are commonly owned. This agreement r(tri:j wlth 
3 i i y  pafenl grarved on the instant application 2nd is binding upon grantee, its successors or assigns. 

lr making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant 
a,q>licatiort that would extend to the E:xpiration date of the full slatutory term as defined in 35 U.S.C. 154 Lo 156 and 173 
oi' any patent granted 011 the second application, as shortened by any terminal disclaimer filed prior to the paten1 grant, 
in ths event that any such granted patent: expires for failure to pay a maintenance fee, is held unenforceable, is fourid 
irtvalid by a COI.JI? of competent jurisdiction, IS statutorily disclaimed in whole or terminally disclaimed under 37 CFl i  
1.321. has all claims cancelled by a reexamination certificate, is reissued, or in any manner terminated prior to rhe 
expiration of its full statutory term as shortened by any terminal dlsclaimer filed prior to its gran!. 

Check eifher box 1 or 2, i f  appropriate. 

I . For submissions on behalf of arr organization (e.g., corporation, partnership, university, government 
agency, etc.), the undersigned is empowered lo act on behalf of the arganization. 

I htxeby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are bc:lieved to be true; and further that these statements were made with the knowledge that 
williul false slatetnenls and the like so made i i re  punishable by fine or imprisonment, or both, under Section io01 of 
Td11. 18 of the United States Code ijnd that such willful statements may jeopardize the validity of the applicatiori or any 
patent issued Iher-eon. 

2. El The undersigned is an attorney of record. 

3. Owner-/applicant is 0 Small enlity El Large entity 

~ 

0 

'The terminal disclaimer fee under 37 CFfi 1.20(d) is _ _  $1 10.00 and is to be paid as follows: 

A check in the amount of the! fee is enclosed. 

Zl The Commissioner is hereby authorked to charge any fees which may be required, or credit any overpayment, 
to Deposit Account Number - 50-0552 . .- 

F T O  svgges!ed wording for terminal disclaimer was 

. A duplicate copy of this sheet is enclosed. 

..____.-_-_____._I___-__._. 1 

F26IRE1'01 
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-__I SUBJECT; rji~CfSuN ON TERMINAL DISCLAIMERS liu. ORMAL FORM 

DATE: F*,a -de l  APPL. SA.: a/ 7 d 6  Y 6 3 6  
'TO EXAMINER: 7 7 i , d D  T C  ART UNIT: / b  [A' 

hOSF MOh MAILROOM DATE ?$r 02 - - -  
4 AFTER FINAL YES .- 

I W c T r o N  S; I have redewed the wbmmed T.D. wlth the restrits as set focth below. If yo agree, please use the 
tipproplab form paiayraphs Identified by tlils hformal memo In your r e d  office a&n to l 'd fy  applicant about the T.D. If You 
tiisagree Mth my enatysls or have questions at all about Lhe accaplabllity of the T.O., please see me of our Speclal Program 
I3arnlner. THIS M13h10 1s AN INFORMAL, INTERNAL MEMO ONLY. IT MUST NOT BE MAILED TO APPLICANT, NOR 

F T.D(S). FILED 

:<HOIJLD A COPY BE IN LEFT IN FILE. 

I 1 T F  k PROPER and has becn recorded. (See 14.23). 

(/The T.D. k NOT PROPER and hiis not been accepld for h e  reason(s) W e d  below. (See 14.24). 

1 ] The recordlng fw, of $ . has not been submMed nor Is Um?re any pre aulhottstkn In the application file to charge 
to a &POSH accoonl. (See 14.26.07) 

[ 1 Appficatlon Erarnlner has not processed T.D. lee. (See fee authorhallon). 

1 ] The T.D. does ncd sallsfy Rule 321(b)(3) In that hpersmwho.k3+rlgned h e  T.D. hasna( Stated hisher Inlarest- 
(andkcthe extent of the Inlatest of the buslness enUty represented by the dgnalure) In the applicatlonlpatent (See 14.26 and 
q4.26.01). 

[ 1 The T.D. lacks the enforceable only during the common owenhlp &use needed to mmme a double patenting reJection, 
Rule JZl(c). (See 14.27, 1427.01). 

[ ] ll is dlreded lo a parllcular daims(s), which Is not acceptable dnca %e disclaimer must be of a terminal portion of the 
t a m  af the entire patent lo bagranteb. MPEP 1490. (See 1426,14.26.02). 

[ ] m e  person wbi olgned the terminal diaalrnac 
[ 1 has fa l ld to date hiwher capaclty lo sign for (he buslness entity. (See 14.28). 
[ ) k not recognked as an officer car the asslgnee. (See 1499 and possibly 1439.01). 

[ .] No documentary evidence of a chaln of Vile from the orlglnal I n W ( s )  lo assignee has been submitted, ria Is the reel 
and frime s p e c W  a6 to where such evldence is recorded In the office. 37 CFR 3.73(b). (See 1140 O.G. 72). B ! :  This 
docuntenlaty evidencci or tho epeclfyingi of (he reel and frame may be found In the T.D. 91. In a seperate paper a h w e d  by 
gw l i csn t  (See 14.30). 

I ] No 'statemenr s(tecWng thaf the evidenllaiy documenls have been reviewed and hat,,fo ule besl of lhe assignee's 
knowledge and belief Ihe Mltt Is In the asslgnee seeldng totake adion. 37 CFR 3.75(b). (See 1140 0.d. 72) (See 14.51). 

[ ] The T.D. 4 not rlgned. (See 14.26.14.2G.3). or 14.26.03 If TD k not aned by all (he owners. 

I ] Alfyf&ol Of recocd In oathlded. or B &!prate paper filed appoCnthg a new or d a l e  atlomey. (See 14.29.01) 

[ A ' m  serial numher of.uWi appficathi (or ttm number of the patent) WMd, f- tha bask fw (ha double palentlng Is 
mlwlng or lncwrect (See 14.32). 

[ I The serlaf numtmr of thts appllcaffon (or the number of the patent In -m or relssue case(s) belng dIsda&ned Is mlsslng 
or Iwd. (See lU.16,14.'26.04 or 14.26.06). 

[ ] The pehd dlsclalrned ts. Inconed IX not ~~pecified. (See 1417,1497.2 ori427.3)lfor Samples 14.27.01 and 14.27.05) . ' 

- I 1 CWwJr: ---- 
- -- 
I ] Suggestion to request refund of S . (Sea 14.36,14;56). 

[ ] EXAMINER NOLTF. IF ,WPLICAIJON 1 8  IN CONDmON FORA!& OWANCE ANY OF THE A BOVE INFORMALTIES 
M u m  TO WE GROUP 

- FOR SAMPLE TERMINAL DlSCLAlMERS AND CERTIFICATES: 

[ 1 Sample of a TD over a pending eppllcatlon end assignee Ceruhle (See 14.37). 
[ ] Sample of a TD O\RT a prior patent and asslgnae W t k a t e  (See 14.58). 
[ ] Sempie Asslg~e.  CerUkate under 37 CFR 3.73 @) (See 14.39) 
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DAVIDSON, DAVIDSON & KAPI'EI,, LLC 
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I EXP.MINI'IR 7 
WARE, TODD 

1615 
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Ptease find bclow and/or attached ail Office communication concerning this application or proceeding. 
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~ -_-_-- ----- . . -  _____~.__-.---II. -I---- 

Application No. Ap pll ca n t( s) 

___-__-- Office Action Summary 

-- Todd D Ware 1615 - -- The MAILING DATE of this comrnur /cation appears on the cover sheet wlfh the correspondence address -- 
Period for Reply 

If approved, corrected drawings are rsquircd in reply to this Office action. 

1:2)[3 The oath or declaration is objecled to by the Examiner. 

Priority under 35 U.S.C. 5s .I I 9  and 120 

?3)[' Ackrowledgment is made of a claim for foreign priority under 35 U.S.C. 5 129(a)-(d) or (f). 

I 
I L\ SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 

THE h4AIL.ING DATE OF 7'HIS COMMUNICATION. 
.. Exlenstons of tiniu rnay be availabld imdar Itis provision& of 37 CFR 1.136(a). In no evunt. however, may a reply be timely filed 

alter :ilX (6) MONTHS from the meiling dale of this comrnunicalion. 
. (I the periott k: , r  rq,ly specified abode is lass thair thirly (30) days, a reply wihln the stalutoly minimum of thirly (30) days will be considered limely 
. lr NO purod fa>r reply is specified 83ove. the maximuin slatutory period will apply and will expire SIX (6) MONTHS from the mailing date of  this cammiinicallori 
.. Failure to m p b ,  within the set or erler,ded period for reply will, b{  statute, cause the app!iC&3llon to become ABANDONED (35 U.S.C. 5 153) 
. 4r,y ruply rt!ct:ived IJY the Office taler than three months ~fter the maihng dele of thls cainmunicatioii. even if timely tiled. may reduce any 

earned patrml term adjuslmenl. Ste 37 CFF! 1.704(b). 

Status 

A )n . Responsive to comrnunication(s) filed on 08 J u l y  2002 . 

3)rJ 
2a)[I This action is FINAL. 2b)m This action is non-final. 

Sirrce this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed if1 accordance with the practice under Exparte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)pd Claim(s) idare pending in the application 

cia) Of the above clatrri(s) i s h e  withdrawn from consideration. 

!j)13 CIainr(s) .___ islare allowed. 

tS)m Claim(s) 1-42 islare rejected. 

AUROBINDO EX1005, 122



AFplic:atiori/ControI Number: 09/705,630 
Arl Uni-t: 161 5 

Page 2 

DETAILED ACTION 

Receipt of request for extension of time (granted), amendment and terminal 

disclaimer all filed 7-8-02 is acknowledged. Claims 1-42 are pending. Based upon the 

new grounds for rejection, the instant Office Action is "non-final." 

Claim Rejections - 35 USC 5 f72 

1. The! following is a quotation of the first paragraph of 35 U.S.C. 11 2: 

The specification shall contain i i  written description of the invention, and of the manner and process 01 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in Ihe 
art to which it partains, or with which it is most nearly connected, to make and use the same and shall 
set forth the be$( mode! contemplated by the inventor of carrying out his invention. 

Claims 1-30 are rejected under 35 U.S.C. 112, first paragraph, as containing 2. 

subject matter which was not described in the specification in such a way as to enable 

one skilled in the ait to which it pertains, or with which it is most nearly connected, to 

make and/or use the invtmtion. 

3. 'The instant specification fails to provide information that would allow the skilled 

artisan to practice the instant invention without undue experimentation. Attention is 

directed to In re Wands, 8 USP(12d 1400 (CAFC 1988) at 1404 where the court set 

forth the eight factors to consider when assessing if a disclosure would have required 

undue experimentation. Citing Ex parte forman, 230 USPQ 546 (BdApls 1986) at 547 

the co[.irt recited eight factors: 

1 ) the quantity of 13xperinientation necessary, 

2) the amount of direction or guidance provided, 
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3) the presence of absence of working examples, 

4) the nature of the invention, 

5 )  the state of the prior ari, 

ti) the relative skill of those in the art 

?) the predictability of the art, and 

8) the breadth of the claims. 

Applicant fails to set forth the criteria that defines the dosage form or steps in the 

production of the composition that results in the dosage form having the instant claimed 

plasma profile. Additionally, Applicant fails to provide information allowing the skilled 

artisan to ascertain the plasma profile without undue experimentation. In the instant 

case, the provided examples set forth dosage forms made according to a process 

where the dosage forms have the same composition as those of US 6,099,859 (‘859). 

However, ‘859 discloses that the peak plasma profile is approximately 8-12 hours after 

administration, whereas ihe instant specificationlclaims state that the dosage forms, 

which appear to have the same composition and process of making as ‘859, have a 

peak plasma profile of 5 5 - 7 5  hours. It is noted that these examples are neither 

exhaustive, nor define thls class of compounds required. The pharmaceutical art is 

unpredictable, requiring each ernbodiment to be individually assessed for physiological 

activity. The instant clairns read on all antihyperglycemic drug compositions where the 

miiixim,.im plasma concentration occurs from 5.5-7.5 hours after administration, 

necessitating an exhaustive search for the embodiments suitable to practice the .claimed 
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invention. Applicants faii' to provide information sufficient to practice the claimed 

invention, absent undue experimentation. 

4. 'The following is a quotation of the second paragraph of 35 U.S.C. 112: 

'The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the sutrjuct matter which the applicant regards as his invention. 

5. Claims 21-30 are !rejected under 35 U.S.C. 112, second paragraph, as being 

indefinite for failing to paiticularly point out and distinctly claim the subject rnattar which 

applicant regards as the inventicin. 

6. Claims 26-30 recite the limitation where the drug is metformin. There is 

insufficient antecedent basis for this limitation in the claim (the claims from which these 

depend do not have metformin in the compositions). 

7 .  fiecitation of "based on" in claims 21-25 is indefinite since it is unclear whether 

Applicant is claiming that the dofie 0 1  administration for metformin is "X" mg after an 

evening meal or whether another dose of metformin provides these limitations. In the 

event the AUCO-infinily for a particular dose of metformin is claimed, amendment with "for 

administration" is suggested to overcome the instant rejection. 

Claim Rejections - 35 USC 0 102 

8. 7"he following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections tinder this section made in this Office action: 

pec':jan shall be: entitled to 8 patent unless - 
(b) tho invention was patonted or described In a printed publication In this or a forelgn country or in public 
use 01' on sale in this country, more than one year prior to the date of application for patent in the United 
Slates. 
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9. 

et al (VI0 99/47125; hereafter '125). 

10. 

same composition taught by the specification as providing the instant mean fluctuation 

Claims 31-42 are rejected under 35 U.S.C. 102(b) as being anticipated by Cheng 

'1 25 discloses coritrolled release antihyperglycemic dosage form that has the 

indexes. 

l?esponse to Arguments 

11. Applicant's arguments filed 7-8-02 have been fully considered but they are not 

persuasive. Applicant argues that the dosage forms of '125 do not disclose the same 

plasma profiles as rn instant claims 1-31, however, the instant claims are not limited to 

plasma profiles. It is again submitted that the instant dosage forms are the same as 

those of '125 and that they would have the same mean fluctuation index. 

Conclusion 

1 :,!. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Todd D Ware whose telephone number is (703) 305- 

1700. The examiner can normally be reached on M-F, 8:30 AM - 5 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

siipenfisor, Thurmen K Page can be reached on (703)308-2927. The fax phone 

numbers for fhe organization where this application or proceeding is assigned are (703) 
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308-4556 for regular conimunications and (703) 308-4556 for After Final 

comniun ications. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the receptionist whose telephone number is (703) 308- 

1234. 

tw 
October 20, 2002 
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For: 

Exiiminer: T. Ware 

Controlled Release M etforrnin Compositions 

Art Unit: 161 5 

--____- PETITION F01t KXTENSION UNDER 37 CFR 1.136(a) 

February 24, 200'3 

Si I.: 

Applicants petition the Assjstrint Commissionei~ for Patents to extend the time for 

raspoiise to the Office Action datec. October 22, 2002 for one (1) month from Janiiaty 22, 2003 

to Febniary 24, 2003 

A check in th; amount ol-$ I 10.00 is enclosed to cover the one month extension ree. If' i t  

is detcr-mined that addition;il fees are due at this time, ttic Assislant Coinmissioner is hereby 

;iuthori:mI to charge said fws to Deposit Account No. 50-0552. 

Respectfully submitted, 

DAVIDSON, DAVIDSON & KAPI'EL, I L C  
..: . .  

{ ; . I :  . , .  : 

; .  , 
, .  

By: 

k e g .  No. 32,728 

I>avidson, Davidson Sr Kappel, LLC 
485 Soveiilh Avenue, 14th Floor 
NIZW YOTI<: New Yolk 10018 
(212) 7 3 0 -  1940 
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I\SSiISTP.NT COMMISSIONE2 FOR PATEN'T'S 
\Va!;tiingion, DC 20231 

In r e  applicat.on: Xiu Xiu Chttng, et al. 
!h:rial No.: 091705,630 
t:ileaj: November :31 2000 
IrcI 1': CONTROLLED RELEASE METFORMIN COMPOSTIONS 

'T'r ansmit1:ed I-rerewith is an Amendment iri the above-identified application. 

1 ] 
i j 
1x1 
1 1 

Small entity status under 37 C.F.R. ' .9 arid 1.27 has been previously established. 
Applicmts assert small entity status under 37 C.F.R. 1.9 and 1.27. 
No fee for additional &iims is required. 
I\ filing fee for additional claims celciilated as shown below, is required: 

Docket No.: 300.1005 _ _ _ _  
Date: Februaay 24,2003 

TOTAL: $ TOTAL.: $ 

[XI .4ko t*.ansmitted hercwith are: 
[XI Petition for extension under 37 C.F.R. 1.136 
[ ] Ot'ier: 

lCheclc(s) in the amount of !6110.00 slam attached to covi3r: 
[ ] filing fee for additional claims under 37 C.F.R. 1 .I 6 
[X) Petition fee for extension under .37 C.F.R. 1.136 
[ ] Other: Fee for submission of Inforniation Disclosure Statement 

The Assistant C0mmi:;sioner is hereby authorized to charge payment of the following fees associated with tI lis 
cominiunication or credit arty overpziyment to Deposit Account No. 50-0552. 

[XI 

[XI 
(XI 

IX.1 

[XI 

Any filing fee under 37 C.F.R. 1 .16 for the presentation of additional claims which are not paid by 
c: hec k subni itted hl3rewith. 
P.ny patent application processing fees under 37 C.F.R. 1.17. 
Any petition foes for extension under 37 C.F.R. 1.136 which are not paid by check submitted herewith, 
and it is hereby requested that this be a petition for an automatic extensywf%ye under 37 CFR 
1 .I 36. 

485 Seventh Avenue, 14Ih Floor 
New York, New York 1001 8 
Tel: (21 2) 736-1 940 
Fax: (21 2) 736-2427 

I tit,rltsy cc.rtlfy t l ~ a .  (his correspondenca imdlordwuments referred 111 as attached 
11irrt:in arllllor tf.1: Are Ir3iog depoqI6d wltt, the Uriiled Stales f'OSlal Service 86 "fin1 
I..I,~S?; r i l i q i l '  III an t?w&lje addressed l o  "P.sslstart Comtnisslcdier tor Patenls. 
, /~~isl - , i , i~ i~[ . , i i .  D.1:. ?O?:jl" oil February 24_,2003. 
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03/705,630 

November 3,2000 

Serial No.: 

Filed: 

For: Controlled Release Metformin Compasi&hs 

.fixaminex-: T. Ware ArtUnil: 1615 

1Is:;ist;int Comniissioner for Patents 
M';ishlili;t~.tl, I1.C. 2023 1 

-- AMENDMENT IJNDER 37 C.F.R. 6 1.111 

s I 1': 

Febrtiury 24, 2002 

ln response to the Office Action mailed on October 22, 2002, Applicants respectliiily 

rewnsicteration of thr: application i n  view of the following ainendments and remarks. 

I N  Tl1E (IL.41MS 
/ 

I 

Please cancel claims 2-3, 6, 28, and 31 -42 withoul prejudice. 

Plcase amend the daims a,; hllows: 

1 .  (A~nei.ided) A contro1lr:d release oral dosage form for the reduction of serum glucose 

1r:vels in human patients s i t h  NlDDM, comprising an effective dose of metformin or a 

pharinaceutically acceptatde salt tnercof and a controlled-release carrier to control the release or 
said met formin or phii~~r~ace~tical  ly acceptable salt thereof fiom said dosage form, said dosage 

f;mn treiiig suitable for providing once-a-day oral administration of the metformin or 

phal-nincc,itically acceptable salt thereof, 'wherein following oral administration of ii single dosc, 

the ciosag.c fbim prcwides a mean time to maxiniuin plasma concentration (TmaX) o r  the 

inettbmiin horn 5.S to 7.5 hours after administration following dinner. 

L.. '.. 

- __.-__..--LI_.--._-.----.-.._I--- ---- -.- -------I 
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25 $<)4nieiidcd) 'The conirolled release mi l  dosage form of claim 1, which provides a niean time to 

riiaxiniL,tii plasma cortcentration (T,,,,) of  metforniiri at fiom 6.0 to 7.0 hours after- the 

.~d in i~~ i s t r a t io~~  of the close. 

*&fjAnit:nded) The conlrolleci relea5.e oral dosage form of claim i; which provides a ineari time to 
/ 

maxinium plasma concentration (T.,,,) (if metformin at from 5.5  to 7.0 hours after the 

adniinislration of the dose. - - .----- ____._^.-- --_----.----- --------- 
, .__.-__ , _.___--____-I -.---" --.. -.------- .----- 

.~t-"y'iA,nt:nded) ., I The controlled release oral dosage form of cliiim 1, which exhibits the following 
. 1  

3ii;solutioI~ protiles when tasted in 1 LISP type 2 apparat~s at 75 rpm in 900 ml of siniulntetl 

iiitestiniil fluid (pH 7 5 phosphate t~ufter)  and at 37 C: 

0-30% of the rrietfonnin or siilt t.hereof is released after 2 hours; 

I0-45% of the  methrmin or sal1 thereof is released after 4 hours; 

30-!10%, of nwtfonnin or salt thc.reof is released after 8 hours; 

no1 less than 50%) of the mc:t frmi jn  or salt thereof is released after 12 hours; 

no1 less than cjO% of the me:tformin or salt thereof is released after 16 hours; and 

not less than '70% of the mt:tfimnin or salt thereof is released after 20 hours. 

.-- a ~ ~ . l A ~ i i ~ : n c l e d )  The cc~iitroll;d release oral dosage form of claim 1, which exhibits the 

following clissolutiori profiles when rested in a USP typz 2 apparatus at 75 rpm in 900 nil 

oi sin,, 1alc.d intestind fluid (pH 7.5 phosphate buffer) and at 37 C: 

0-224  of the metformin or salt thcreof is released after 2 hours; 

20 40% of the  metlorniiii or salt thereof is released after 4 hours; 

35 -90% of the metformin or  salt thereof is released after 8 hours; 

noi  less than 60% ctf the metfomiin or salt thereof is released after 12 hours; 

not less than 70% of the mctformin or salt thereof is released after 16 hours, and 

not less than 80% o f t h e  mctformin or salt thereof is released after 20 hours 

[h/i. (:A.rieiicletl) The controlled release oral dosage forni of claim 1, which provides a width a t  SO% 
' I 

ol'tlx: Iieight of ;1 mean plasma corrcentratiodtime curve of the metformin from about 4.5 to 

:il)su~ 13 Iioiirs. 
2 
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.:$,I8 !/' ' 
( Aniended) The controlled release oral dosage h r m  of claim 1, which provides a width a1 

50% 01'  Ihe height of i1 inearr plasma concentratiodtjme curve of the metformin from ahout 5.5 lo 

' ! I  

'' -q\'$?f' (-4mended) Tlis controlictd release oral dosage fmn of claim 1 which provides a MI'": J 
i i ican iii,ixiniiini plasrnd colicentration (Cmax) of metfonnin which i s  more than abouI 7 l i ines the 

iiiedii ~il,isrna level of said nielfonn n at about 24 hours aRer the administralion 

TJy (Amended) The controlled release oral dosage form of claim I which provides a 

iiieen iiiaxirniiiii plasma coricenlration (G,,,,) of metfonnin which is from about 7 times to ahotrl 

13 tinic:, the plasma kvel of said metlhnnin at about 24 hours after aclniinistration. 

// 

I An-ieiicled) Tlic: controlled I elcase oral dosage form of claim 1 which provides ;i Inem 

I' nitrxinium plasma concentration (CmJXj of metforinin which is froin about 8 times to about 12 

tinies the plasma level of said metfomiin at about 24 hours after administration. 

+ f f I f / ' .  :AineiideJ) The controlled release oral dosage form of claim 1 which provides ;I inean 

maxinium plasma concentrAon (Cmx) (of metformin froin about 1500 ng/ml to aboiit 3000 

qg!ml. hascd on adminis1ra:ion o fa  2000 mg once-a-day dose of metformin. 

/ 

Dl 5 /  Amended) The controlled release oral dosage form of claim 1, whicli provides a 

Lt:iLn tnax~inum plasiiia coiicenlrat~on (C,,,,) of metformin froin about 1700 ng/ml to about 200C1 

n g h l .  basad 011 administration of a 2000 mg once-a-day dose of metfonnin. 

.. 1:Amended) The corkrolled i.elease oral dosage form of' claim 1 which provides a mean fYPN 
/Al.lC".l,~,, of at least 80% of the inean AUCO-24 provided by administration of an iiiiinediate 

releast: refkrence standard twice a clay, wherein the daily dose of the reference standard is 

+staiirially eclttal to the once-a-dz y dose of metfoimiii administered in the conholled I-clease 

):\age forin. 

3 
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. 

(Amended) The con.:rolled rzlcase oral dosage fiirm of claim 1 which provides a inean 

AC!C0.23h,. of at least 90% of'the me;m AUCo.z4 provided by administration of an i inmediate 

r.el~:asc reference standard twice a day, wherein the daily dose of the reference standai-ci is 

substaiit-ially equal to the once-a-da.y close of metformin administered in the controlled release ($> \, . .  0 ~ 1 1  dclsiige form. 
c. 

(,4mended) The controlled release oral dosage form of claim 1 which provides i t  mean 

ACJC~,.lL),r from about. 17200 ng.hr/rnl to about 33900 ng.hr/nd, based on administrationof a 2000 

nig oiico-a-day dose c ~ f  methrniin. 

l(@y { 41nended) The controlled release oral dosage form of claim 1 which provides a mean 

;4( IC0 l l,f,I l'roin about 17200 ng.hr/rnl lo about 26500 ng.lu/ml, based on administration of a 2000 

m y  oncc -a-day dose o f  niet formin. 

jy# I Amended) The controlled ielease oral dosage foim of claim 1 which probides ii mean 

.AI JCO L,II,l lkoni aboutl'380U ng.hr/nil 10 about 33900 ng.lu/nil, based on administration of a 2000 

i q :  oncc-a-day dose of niet formin. 

42j/ Arnended) The controlIed release oral dosage form of claim 1 which provides a inem 

/" AIJCo of 18277 f 2361 ng-hr/ml and ;t mean C,,,, of 1929 f 333 ng/ml, for administration of a 

17100 1115 once-a-day dose of metfoimin after an evening meal. 

iyyc (:Amended) T!ie controlled release oral dosage form of claim 1 which provides d mean 

,' AlJCo.., of 20335 f 4360 nghr/inl ;md a meiin C,,,, of liom 2053 f 447 ng/ml, for 

adminish-al ion of a 2000 mg once-:t-dity dose of metformin after an evening meal. 

f2g$$ (Amended) The con trolled release oral dosage form of claim 1 which provides a mean 
' ,  

'. . A U C ~ - ~ : I  of.26818 f 7052 ng.hr/ml and a mean C,, of 2849 f: 797 ng/ml, for 

adminisstration of a 2000 mg once-a-day dose of metfoimin after an evening meal. 

4 

! i 
i '-'"'[ 
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I 

lU3MA liKS 

Reconsideratjon of the present application is respectfully requested. An early and 
favorable action on the merits is earnestly solicited. 

prejudice; ,and claim:; 1 and 4-5. 7-25, 27 and 29 have been amended without prejudjcc. Tt is 

respectl'ully submitted that no new matter has been added by virtue of this amendment. i 

. .. 5 
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II. !<eiections Under 35 U.S.C. 4 112, First Parartraph 

l i i  the Office Action, c l a im 1-30 were rejected wider 35 U.S.C. 5 112, first piir:igraph 3s 

coritaiiiing Subject matter which wag not described in the specilkation in such a way 3s to enable 

o i i o  skilled in the art lo which it pertains, or with which it is most nearly connected, to make 

;tintl/ol- use the invention. The Exaniiiler states that “[tlhe instant specification fails to provide 

iiifornialion that would allow the skilled artisan to praclice llie instant invention without iindue 

cu~~erimentat~on.” The Examiner direcls the Applicants attention to In re Wands, 8 IJSPQ2d 

1410, 1404 (Fed. Cir. I988:i and tht: eight factors discussed therein when assessing if a disclostirc 

wcliild 1:avt: required Ilndue expcl-inientation. 

‘Ihe Examiner notes that “these cxamples are neither exhaustive, nor define the class o f  

compoiind required,” and that ‘‘[tlhe ph;imaceutical arl is unpredictable, requiring each 

ernbod i merit to be intlividudly assessed for physiological activity.” The Examiner fiirthcr slates 

lhal “the instant claims read on all dhyperglycemic drug compositioiis where tlie maximurn 

pl;isnia concentration OCCUI’S from 5.5-7.5 hours after administration, necessitating an exhaustive 

se;irch jhr the embodiments suilable to practice the claimed invention.” 

In mponse and in order to advance the prosecution of the present application, claim 1 

has been amended w illlout prejudice to recite “metforniiii” in place of “antihyperglycemic drug.” 

A:; mer,tioned above. the claims of thc present application are clearly enabled for nietformiri or 21 

1harniaceutically acceptable salt thereof, and as amended, the present claims do not “read on all 

an tih jyergl yceniic compositions”. 

In any event, Applicants arz no1 required to exeniplify every formulation which would bc. 

enc.orrqrassed by the c:laim and ii would be  tremendously costly, inefficient and pcrhnps unethiciil 

to req tiire maiiufacturing and testing of’ altemative formulations as apparently deemed necessary 

by the Exnrniner in 1 he lasl Office Action. At the time the present application was filed, there 

were iiiiiiie‘row controlled release :eclinologies in the art, and testing for drug-plasma levels is 

iuii t i i ie in  clinical studies. 

6 

r\ i, ;,-- 
a 
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’I‘lierefore, it is respectfully suhiiitted that once the T,,,a, range which provides for a 

iiseLii1 dosage form ha:; been establjshetl, other controlled release technologies known in the art 

can he manipulated and testcd to achicve this Ti,,,, range without undue experimentatioii as 

disc iisseil below. 

A. ‘The Test for Enablemelit 

1. is well recognized that “[tlhe test of enablemait is whether one reasonably skilled in 

~ 1 . 1 ~  art could make or use thi: invention lrorn the disclosures in the patent coupled with 

infoimiiil ion known in the art wjtlioL t d u e  experimentation.’’ United S l u m  v. Telecironics, 

Znc , 8  LSPQ2d 1217, 1223 (Fed. Cir. l088), cert. denied, 490‘IJ.S. 8 USPQ2d at 1036 (1989) 

’ The dcizrmination ol‘ what constitutes undue experimentation in a given case requires the 

qqilic~iti  on of i i  standnrd of reasonableness, having due regard for the nature of the invention and 

the state o f  lhc art.” h i  re Wands, 8 USPQ2d at 1404 (citations ornilled). The test is not merely 

- ( ~ L I ~ I I ~ ~ I U ~ ~ V C ~  ___- since a considerable amount of experitnenlation is uerniissible, if it is mc&y 

l-outine. or if the snec: fication in quzstion provides a reasonable amount of midance-with respect 

IO Ilie clii-eclion in whch  the experiinentation should proceed.” Id. (Emphasis added). The very 

narure of  phal-maceuluxls r1:quires ’30th formulation work and clinical (in-vivo) evaluation, and 

tlicrefijre giving due icgard f o r  the nature of the invention, the amount of experimentation 

necdetl Lo prepare a suitable: coii1ro:Icti release formulalion using a technology other than that 

ex :rnpli Ficd in  the spmificzdion dot:s not ainouiit to undue experimentation. 

13. Dosace Forms ;and Plasma Profile of the Present Iiivention 

In the Office Action the 13xmiiiier states that “Applicant fails to set forth the criteria that 

defines thy dosage forrn or steps in the production of the composition that results in the tlosiige 

Ibnn having the instant claiined pliisma prof’lle,” and that “Applicant fails to provide informatioii 

a1 1owii;g the skilled ;ul isan to ascertain the plasma profile without undue experimentation.” 

‘The: invention as claimed is directed to a coiitrolled release oral dosage forrn for the 

I-edtictii:m of serum glucose: levels in human patients with NLDDM wherein a inaxinium plrtsnia 
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i.:oric.entr;ition is obtained at 5.5 to 7.5 hours after administration, irrespective of the particular 

iecIm.)logy eniployed in the ccmtrollec, rekase dosage o r i n  Certain representative examples of 
ihzse foniidations are provided in the prcsent application, and it is explained in the specification 

that a. number of c.ontrolle:d release technol.ogies are useful in order to obtain the claimed 

~:~I~annacokinetic parameters o f  the prosenr invention. 

‘f3x.amples 1-3 of the present applic.ation which are directed to a tablet formulation 

cont;tining inetfoimjn I-ICI, a seal coating, and a sustained release coating. Example 3 of the 

presait application described clinical studies which were conducted to evaluate formulations 

prepared in accordance with :Exampli:s I -3, which together with the specification enable the 

claimed the contIolled release oral dosage fonns of metformin or a pharmaceutically salt thereo F 

which pi.ovide tlie T,,, values of the present invention. ‘The Examiner’s attention is respectfully 

directed to page 19, line 2 1 tJ3 page 2.0, line 14 which slates the following: 

Other c~oiitrolied release technologies known to those skilled in the 
art can he used in order to achieve the controlled release formulations of the present 
invcntion, i.e., formulations which provide a mean T,,,, of the drug and/or other 
pharmacokine(ic: parameters described herein when orally administered to human 
patients. Such formulations can he manufactured as a controlled oral formulation in i i  

suitable tablet cir multiparliculate formulation known to those skilled in the art . . . . 

11) addition, a! the time the applic,ation was filed, numerous controlled release 

technologies were well within the knuwledge of pharmxeutjcal formulators having ordinary 

skill in ~.he art. Such pharmaceutical fbrinulators know that controlled release technologies can 

be manipulated, e.g., by varying thc amount of controlled release carrier (among other things), to 

provide a formulation wliich upon in-vivo testing will provide the T,, range of the present 

iiwen1.ion. This fact i s  supported, e . g . ,  by a simple review of patents discussed in the 

specilicaticm conceniing formulation technologies, which patents provide ranges of ingredients. 

These: ranges represent the acknowledgement of those skilled in tlie art that a certain amount of 

experinieiitation is considered to bc riecessary to manipulate a controlled release teclmology to 

oI)tain a desired release pattern of .:he: drug. Such release patterns are demonstrated by the (well.- 

~ I I O U ~ )  use of in-viirci dissolution testing, which is considered by pharmaceutical .formulators of 

’ ’ 
!! 

.,..- 1, 
1 
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ordinary skill in the art to provide guidance as to which particular fonnulations might provide thc 

desired in-vivo perfonnance. 

:%XI, it is well known to those of ordinary skill in the ar t  Chat upon fonnulating 

prospective products ~vhicli might be usefiil in Iiunians, in-vivo clinical studies musl he 

cunducled to determi ne wh2thcr tho prospective product actually provides the desired in-vivo 

performance. Plasma profiles are roulinely obtained during clinical trials and in particiilar during, 

phase ‘1-111 !;tdies as iiidicated in 3 .T. Cartensen, Pharn~aceutical Principles of Solid :Dosage 

. - . - - 2 . r  Forms 1993 (attached herewith). 

I t  is respectfully submitted that none of the above steps, either separately or collectively, 

rise to the level of undue experime itation. Once the goal has been identified and has been 

attained (as in the present exemplifietl iormnlations set forth in the specification): i t  is 

re:;peclliilly submitted that a pharniaceutical formulator of ordinary skill in the art can 

nunufactiire prospective dosage forms Tor evaluation (to determine if they meet the required rn- 

vivo paranieters), a clinician oforiinary skill in the art can administer the dosage forms and 

draw blood at appropriate time inte:rvals, and a phaimacokineticist of ordinary skill in the art caii 

evnltiilte [lie in-vivo Iilood plasma mults. 

’l‘hese steps represent a cle;tr pattern followed by every pharmaceutical conipariy in the 

umrld. There is no alternal.ive slioit-c.~~t known which is considered to be acceptable b:y 

gcwernment regulatory agencies (such ;is FDA). Since human experiments with phat-niaceuticals 

itre generillly considored unethical i f  being done solely for patent purposes, the Examiner appeal‘s 

to be iqiti.ring this Applicant to cclnduct studies that are unethical, unnecessary and not !egaIly 

requiiwl tc.) support llic rightful sccpe of Applicant’s claims. Accordingly, it is earnestly 

requested that the Examiner remove ihis basis for rejection. 

The Ex aininc:r is reminded thiit Applicants m e  not required to exemplify every 

fcrlmlllittion which would be encompased by the claim. See, e.g., In re Fisher, 427 F 2d 8’33, 

8 39, Io6 IJSPQ 18, 3 4  (CCPA 19”0), MPEP 21 64.01(b) (8lh Edition) (“As long as [he 

s lmil icat  ion discloses at least one method for making and using the claimed invention that beats 
9 
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‘ I  rc:asc~i1nh1r: correlatiw to the entir,: scope of the claim, then the enablement requirement of‘ 35 

l.J.!i.C ; 12 is satisfied.”). 

In Telectronics, for i:xanq>lc:, the court found that “[s]ince one embodiment is  adrnittcdly 

disclosed iii tlic specification, along with the general manner in which its current range was 

;isC:ertiii;.ied, we are coii.vinced that ollict- permutations of the invention could be practiced by 

tliose sk.illeil in the art without undue experimentation.’’ Tefecrronics, 8 USPQ2d at 12’23 (cititig 

SRI Inr ’/ v. Marsushitu Elec. Corp. of Ainericu, 775 F.2d 1107, 1121, 227 USPQ 577, 586 (Fed. 

Cii- .  1!)&5) (the law does not requiro ail applicant to describe in his specification every 

conceivable em bodinient ol‘thg invention)). 

Therehre, it is respectfully suhinitted that by virtue of the present application Applicants 

have di:,closed a T,,, range which xuvides for a usefLl dosage form of metformin or 

pharma~:euiically acceptable salt therco F, and other controlled release technologies known in the 

arf call be tiianipulatetl by m e  ofordinary skill in the art to achieve this T,,, range wifhout 

undue expzri mentation. 

C. , U . S  Patent No.. 6,099,115rJ 

In the rejection, the Examirier slates that “[i]n the instant case, the provided cxamples set 

forth dosage forms made according to a process where the dosage forms have the same 

coIllposition as those of U.S. 6,099,859 (‘859).” However, the Examiner notes that “ ‘859 

cli jClOSl:S that the peak plasma profile is approximately 8-12 hours aAer administration, whereas 

h iiistLint specificat)on/claims stale that the dosage forms, which appear to have the smie 

composition arid process o F making as ‘859, have ii peak plasma profile of 5.5-7.5 h o m  ” 

(1 ) The specification of ‘8 59 states in 2 preferred embodiment, that peak plasma levels 

;trz oht iiiied between 13-1 2 hours after administration (See column 2, lines 50-55).  

(2) In actual)ly however, the ex ernplified formulations did not provide a T,,,,, between 8- 
I :! hours r:tcept when the i‘ormulalion prepared in accordance with Example 3 was ad~nmisterccl 

.it dinncr. As set forth in an Information Disclosure Statement which will subsequently be liand 
10 
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tlelist:red to the Examiner, the mean ‘I,,, values for the ExampIes of the ‘859 were as follows: 

13xaniple 1 (fasting) 4.6’7 hours; Examplz 2 (fasting) 4.33 hours; Example 2 (fed a m . )  6.80 

I i c ~ i i - s ;  Exmple  3 (fed a.m.) 6.67 hours; Example 3 (Fed pin.) 9.67 hours. Therefore, the only 

rrrstaitce v,as Ehample 3 fed in the P J 4 .  (at dinner), 

The claims have now heen mended to state the ‘‘Tlnax ormetformin at from 5.5 to 7.5 

1itwr-s aftcr single dose ;idministration following dinner.” The claims its now written are directed 

to mt:ihods and treatments which were never accomplished in the Examples of the ‘859 patent. 

With respect to the Ex.aniiner’s ps i t ion  that the provided examples of the present 

applxxtt\on set forth dosage forms madc according to a process where the dosage forms have the 

s;mic coil-lposition as those 0f’U.S. 6,390,859 (:‘859), the Examiner’s attention is res8pectfiilly 

directed ta the fact that the formulations exemplified and Lested in the present application are 

indeed tIi I‘ferent iis the formulations of flie Exicmples of the present application differ froin those 

01 the ‘ 8 5 9  hy having two lawr dri1le.d lioles, and the method achieved a different resultphan.that-~ 

reported in the ‘859 or achieved by clinical testing of Examples 1-3. However, i t  is respec.tfiilly 

suhinitted that one skilled in the art would be able to maiiipulate the processes and formulations 

of  1he ‘859 by other methods to obtain the claimed pliarmacokinetic parameters of the present 

i rivmtion by routine experimentation. 

\ , .‘ 8% 

\,; 
. __....- “ _ _  .. .,, . ...... ~ . ... ... . ’ ’ _. .._ . _  .... ’ . ’ .. . ~ . - .  - . -. . . .. .. .. .. 

. . .  

(,* ’,‘ 

Therefbre, in view of‘the aforeinentioned, i t  is respectfully submitted that the 

f b l ~ t ~ ~ l i ~ t ~ o ~  of the prcsent invention are different than those of the ‘859 parent. 

D. Conclusiori 
1 I tl e specification, .%pplicants have provided f‘onnulations, methods of making thc 

forinuh ions, and clinical studies of these fonnulations, that suq~port the limitations (e.g., T,,,,, 

v;ilues‘i miter1 in the present claims. Firtther, the prior art is replete with controlled release 

lechnolclgy and, as stated in the present application, a number of controlled release technolagies 

(,;itA be used to manufacture formidations which provide the results recited in the present c h i n s  

\vi1 hoiit undue cxperiniental ion. Tl- ert:fiire, the Examiner is respectfully requested to re:iriovc ihe 

i j  l1.S.c.:. r(; 11 2 rejecticrn of (he pending claims. 
11 
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111, Reiections Ulder 35 U.S.C’. 8 112, Second Paraeraph 

(.‘laims 21 -30 were rejected unde:r 35 U.S.C. 9 11 2, second paragraph, on the pxxinds of 

i 11 tl e fi nil eness . 

!;pecifically, the Examiner stales that “[c]laims 26-30 recite the liiiiitalion where lhe drug 

is ~netlbimin,” and I‘[ Llhere is insuf;lcieiit antecedent basis for this limitation in the claim (the 

claims from which t h a e  depend do not have metformin in the compositions).” 

in I ’ B S ~ O T I S ~ ,  claim 1 has beta xtiended without prejudice to recite metformin 01‘ a 

~~h.~miac,eiitically acccptablz salt thereol., ‘Therefore, there is now antecedent basis for this lenii 

in clain-s ?(I-30. 

'.the Examiner tilrther states that “[r]ecitation of ‘based on’ in claims 21-25 is indefinite 

since it is irnclear whcther Applicaiit is claiming that the dose of administration fc)r mel.fomiin is 

‘X’ mg after an eveniiig me:d or’ whether another dose of metformin provides these limitations. 

In the evenr. the. AUCo-infinit:, for a p;xtici.ilar dose of‘nietformin is claimed, amendment with ‘for 

administration’ is sui;gestetl to overcome the instant rejection.” 

Jn response, claims 21 -24 have been amended without prejudice to recite the term “for” 

administration rather than “based on” administration, as suggested by the Examiner. 

In view of thr: actions taker, the Examiner is respectf~illy requested to reniovc the 

r’e”’:-ection ol‘clainis 2 I -30 under 33 U.S.C. fj 112, second paragraph. 

I\ ‘ .  Reieclions Under .35 U.S.C. 6 102 

Chiinis 31-42 were rejected under 35 U.S.C. 102(b) “as being anticipated by Cheng et al 

(WO OW4 i l 35 ;  hereafter ‘ 125)”. The Examiner states that “‘125 discloses controlled release 

ant ih!T erglyccmic dosage form thiit has the same composition taught by the specification as 

providing the instant mean Iluctuaiion indexes.” 

12 
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In view of the Iwesent amendrncnt, claims 31-42 of the present application have tieen 

canieled without pl-ejidice rsndering Ilie Examiner’s rejection moot. Therefore, the Exmmer is 

IxspectliiIly requested t o  withdraw the rejection of clainis 31-42 under 35 U.S.C. $102(b) for the 

Jhove-rc fewnced application. 

V. (’onclusion 

,211achecl hereto is a marked-up version of the ctiangcs made to the claims b y  the cmerit 

,irr.endnient. The attached pages ar: captioned ‘‘Version With Markinw To Show Changes 

hl a d  e ,” 

It is now believed that the abovo-referenced rejections and objections have been obviated 

ar:d i t  i:; re:;pectfully re:que!;kd that the rejections and objections be withdrawn. It is believed 

lhal all claims are now in coriditioii Lx allowance. 

According to c:urrently recorninended Patent OfIice policy the Examiner is requested to 

contact the undersigned in lhe event Ihat a telephonic interview will advance the prosecution o f  

this nppiication. 

A n  early and fav0:riibk ac:ion i s  earnestly solicited. 

Respectfully submitted, 

DAVIDSON, DAVIDSON & KAPl’ElL, LLC 

By : 

kgg. No. 32,728 

Davidson, Uavidsori & Kappel, LLA’ 
485 Seventh Avenue, 14th  Flooi- 
Neu York, New York 10018 
(21 2 )  736-1340 

13 
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-_I_-- Versi,on With Markings To Show Changes Made 

--_. IN THE CLAIMS 

(%~irns: ?-3,6, 28, and 31-42 havc hcen cancelled wifhoul prejudice. 

1 - b ~  cliiilns have been amended iiS fbIlows: 

(1. 
(Amended) A controIlecl release oral dosage form for the reduction of serum gl L L C O S ~  

levels ir, huinan patients wilh NIDDM, comprising an effective dose of [at least one suitable 

mtihj  perglycemic drug] metformin or a pharmaceutically acceptable salt thereof and a 
coiltroll :d-release carrier to control tlie release of said metformin or pharmaceu ticallv 

acceptiible salt thereof from said dosage form, said dosage Form being suitable for pi-ovicting 

once-a-thy oral administration of the [agent] metformin or plixmaceutically acceptable salt 

tlir.reoI: wherein following oral administration of a sinde dose, the dosage form provides a 

m a n  timc lo maximum plasma coricenlration (TmdY) o f  the [agent] metformin from 5.5 to 7.5 

hours after [the] administration iollowiw dinner. 

4 (.4mc;nde:d) The controlled release ordl dosage form of claim 1, which provides a mean tiiiie to 

iii;iximiini plasma concentration (Tmdh) of [the drug] metformin at from 6.0 to 7.0 hours after 

tlic administration of tlie dose. 

5 .  (Amcndcd) ‘The coiitrullsd relea.je oral dosage form of claim 1, which provides a mean time to 

inrv&iiiirn plasma concentration 

tlie adnrinistration of the dose[, when the dose is administered at dinner time]. 

of [the drug] metformin at from 5.5 to 7.0 hours after 

t) (Amcncled) The controlled release oral dosage form of claim 1, which provides a Incan time to 

tnaxiin~im plasma concentration (7’nia\) of [the drug] metformin at from about 6.0 to 7.5 Iiours 

(11 ter the ailmiriistration of the dose, when the dose is  administered at breakfast. 

14 
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7. ( 4mended) The conlrolled release oral dosage form of claim 1 which exhibits the rollowing 

tlissolurilm ~~ra i i l e s  when tes,ted in a USP type 2 apparatus at 75 rpm in 900 ml of simu1;ited 

intestiniil fluid (PIT 7.5 phosphate buffer) and at 37 C:: 
U-3(i '% ofthe Idrug] metformin or salt thereof is released after 2 hours; 

10-45% of the [drug] metfornliii or salt thereof is released after 4 hours; 

30-90% of [drugj metformin or salt thereof is released after 8 hours; 

]lot less than 52% of the Idrug1 metformin or salt thereof is released after 12 

ko1tt.s; 

rot less than 60% of the {drug1 yetformin or salt thereof is released after I h 

houi-s; and 

iiot less than 70% 01 the [drugj metformin or salt thereof is released after 20 

hours. 

8. (.Amended) The controlled release oral dosage form of claim 1 ,  which exhibits the 

f'ollowing dissolution profil.ss when tested in a USP type 2 apparatus at 75 pm in 000 ml 

i.)f simtilated intestinal .fluid (pH 7.2 phosphate buffer) and at 37 C: 

'r:)-25,%, of the'fdrug] metformin o'r salt thereof. is released after 2 hours; 

2040% of thc: Idrugl metformin or salt thereof is released afler 4 hours; 

.15-90% of thc: [druigl metforinin or salt thereof is released after 8 hours;. 

!lot :less than 00% of the [drug1 metformin or salt thereof is released after 12 

!io iirs; 

not less than :'O% of  the Idriig] metformin or salt thereof is released after I6 

hours; and 

not less than W3%, ofthe [drug] metformin or salt thereof is released after 20 

lieu rs. 

9. (Articncled) The controlled release oral dosage form of claim 1, which provides ii width ill 50SL 

of [he heig,ht oi'a medii pla:sma concentratiodtime cun'e of the [drug] metformin from about 

4.5 to aboiit 13 hours. 

! (I. (Aineided) The contro.lIed ideast: oral dosage form of claim 1 which provides a width at 
15 
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SOoiL of'tlie \ieipht of a mean plasma concentration/tiine curve of the [drug] metformin from 

about 5 . 5  to about 10 Iiours. 

L I .  (Arnli:nded) The coiitrokd retease oral dosage form of claim [3] 1, which provides a niean 

nia:cinimi plasma conxntration (C,,,,) of  metformin which is more lhan aliout 7 timzs the nieiln 

platma !:vel of said metformin at atloti1 24 hours after the administration. 

12. (Aiiimded) The controlled release oral dosage form ofcfaim 131 1, which provides a mean 

ma ~ i m i i i i i  plasma concentration (C,,,,) of metformin which is from about 7 times to about 14 

times tlic p1;isma level of sa-ti melfccnniii at about 24 hours after administration. 

I.?. (Amended) 'The coutrolled rclease oral dosage form of claim [3] 1 which provldes a mean 

inaximum plasma coiicentrstion (C,mx) of inetfoimin which is from about 8 times to about I2 

times t l x  plasnia level of said ~netfc~niiiii at about 24 hours aAer administration. 

14 (:Amended) The co~itrollcd rdesse oral dosage form of claim [3] 1 which provides a mean 

~naximuin ~ilasnia concentration (C,,,,) of metformin froin about 1500 ng/ml to about 3000 

iig,iiiI, based on adminrstralion o l a  2000 rng once-a-day dose of metformin. 

15 (Amended) The controlled release oral dosage fbrm of claim 131 1, which provides a mean 

maxinium plasma concentration (C,,,,) of metformin ftolii about 1700 ng/rnl to about 2000 

ng'ml, bascd on administrat.ion of a 2000 m g  once-a-day dose of metformin. 

I6 (Amended) The controlled release oral dosage form oPcIaim [3] 1 whch pro\ides ;I mean 
A1JCo-r Ihr of at least 80% of the mean AUC0-24 providcd by administration of an iininetliate 

release refcrence stantfard twice a clay, wherein the daily dose of the reference standard is 

substantially equal to the once-a-dzy close of metformin administered in the controlled release 

ord do:;age form. 

17.  (P,t?)ended) The controlled release oral dosage fonn of claim 131 1 which provides a mean 
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RUC:o.241,1 of at least !I@% of the nieitn Auc0.2~ provided by administration of an iininediate 

relr ase reference standard twice a day, wherein the daily dose of the reference standard i s  

substaiitially equal to the once-a-day dose of metfonnin administered in the controlled release 

ora1 dos;igc form. 

18 (Amended) The ccintrolled release oral dosage form of claim [3] 1 which provides a mean 

AL1(3~-~sl , l  from about 17200 ng.hr/ril to about 33900 ng.hr/ml, based on administration of a 200C1 

in& oncc-a-day dose af'metlbnni~i. 

10. (Atnencled) The controlled releest: oral dosage form of claim [3j 1 which provides a mean 

AIJCO ~ ~ 1 , ~  ftoin about 17200 ng.hr/ml to about 26500 ng.hr/ml, based on administration o f a  2000 

i q  onw-n-day dose CI f metlhrmin. 

20 (Amended) The cmtrollcd release oral dosage fbrni of claim [3] 

,41JCo ?,lhr ti-om about1 9800 nghrlnd lo about 33900 ng.hr/ml, based on administration of a 2000 

mg oncc-a-day dose o f  met formin. 

which provides a mean 

2 1 , (Aniencled) The controlled re1e;isc oral dosage form of claim 131 1 which provides i1 mean 

RIJCo.- of 18277 k 2961 i ig .hr/~nl  :md ;I mean C,,,,, of 1929 cfi 333 ng/nil, for Ibased on] 

adniiniatration of a 1'700 mg once-a-day dose of metfoimin [after an evening meal). 

22. (Aniended) The controlled rele.use oral dosage fomi of claim [3J 1 which provides 3 mean 

AIJCc., o f  20335 *4360 ng'ghr/ml ;anti ti mean C,, of from 2053 f 447 ng/ml, for [based on] 

administration of a 2000 mg once-a-day dose of metfoiniin [after ail evening meal]. 

23. (Anieritled) The cmntrolled releasc oral dosage form of claim (3) 1 which provides a meiin 

A1,ICc,-,, of 268 18 f '7052 rig.hr/ml arid a mean Cmi,, of 2849 f 797 ng/ml, for [based on] 

administration of a 2000 mg once-a-day dose of metfoiniin Iafter an evening meal]. 

17 
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24. (A niended) The controlled release oral dosage form of claim [3] 1 which provides ii mean 

A l l C ~ . ~  I of 22590 & 3626 nghrhi l  and a mean C,,,, of 2435 i 630 ng/ml on the f irst day of 

adminis~rat~on and a mean .4UC&4 of 24136 f 7996 ng-hr/ml and a mean C,,, of 2285 3: 736 

ng'ml on  the 14'" day of adininistration. & [based on] administration of a 2000 mg once-a-day 

do;e of mutformin [after an evening raeal]. 

35. (Amended) The controlled relerse oral dosage form of claim 21 which provides ii mean 

/T,,t] { b , ~  from 2.8 to 4.4. 

27. (Ainended) The controlled release oral dosage forni of claim 9, which provides a rnzan time 

to inaxirnum plasma concentration (Tinax) ofmetformin from 5.5 to 7.0 hours after 

adrninislration [at dinner time]. 

29. (Amended) The controlled release dosage form of claim 1, wherein the metforniin 

plitirmaceu tically accer>ta;tde salt 1 hereof is provided by at least one controlled-rcleuse tabiel, 

said tal)kt comprising 

(a) d core comprising: 

(I, 

( ~ i )  

(i i i)  optionally an absorption enhancer; 

a membrane coating surrounding the core; and 

ar least one passageway in the membrane. 

the ~netlbrmin 01- a pharmaceutically acceptable salt; 

optionelly a klinding ilge11t; and 

(13) 

(c) 

18 
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Applkation No, Applicant(s) 

09/705,630 CHENG ET AL. 

Exarnlner I Art Unit 

Todd 0 Ware 

Office Action Sumrnary 

_...__..._-..--.-.--.-..-_-~__-.-_-.~---I.-. ~ ._-- 

---.-..I- -.--_____. 

4a) Of the atiove clairn(s) islare withdrawn from consideration. 

s)[:] ~~i . i im(s)  is/are allowed, 

6)€!3 Claim(s) f& 5.9-27,29 srid 3L' idare rejecled. 

';)E!] Cl;iim(s) ,i' and 8 islare objected to. 

f1)[11] Claim(s) are suhiect to restriction and/or election requirement. 

Ap:Aication Papers 
6)C:J The specification is objected to by the Examiner. 

a):] All b)E:] Some * c ) n  None of: 

1 .m Cerlified copies of the priority dociiments have been received 

2.a Ct?r:ified copies of the priority documents have been received in Application No. , 

:I.[] Copies of the certified copies of the priority documents have been received in this National Stage 
2ipplication from the Iriternatiorial Biireau (PCT Rule 17.2(a)). 

" Sue the attached detailed Office action for a lis1 of the certified copies not received. 

74:1[:1 Acknowledgment is made of a claim for domestic priority under 35 U.S.C. 5 119(e) (to a provjsional application). 

a: The translation of the foreign language provisional application has been received. 
.( , !jq- , - _ I  Ackno,detigrnerct is made 0f.a claim for dcmeslic priority under 35 U.S.C. §§ 120 andlor 121 

.At I;cahrront :s) 

1) Eg -._ idolice of References Cikid (PTO-892) 
2 )  I_.! IJolius of Driftsperson's Patent Drawirig Reviea (PTO-948) 
3) ,111 I-ilornlaticln Clisclosiire SlafemenI(s) (F'TO-144 3) Paper No(si __ , 

4)  In(erview Summary (PTO-413) Paper No(s). __ , 

5) 0 Notice of Informal Patent Application (PTG)-152) 
6) 0 Other: 

.-.--___ L - -- . - l-___l__.- I . _. - __ 
U.S. P.II~III .in,j 'liii.iennrlc [In8= 
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DETAILED ACTION 

Receipt of request for extension of time (granted) and amendmentlresponse all 

filed :3-4-03 is acknowledged. In view of Applicant's comments and the new grounds for 

rejection, the instant Office Action is non-final. Claims 1, 4-5, 7-27, and 29-30 are 

pe nd I n g . 

Claim Rejections - 35 USC 5 103 

I, The following is a quotation crf 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, f the differences between the subject matter sought to be patented and 
?he prior art are such that the subject matter as a whole would have been obvious at the h i e  the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentatility of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commorlly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 

ncit commonly owned at the time a Inter invention was made in order for the examiner to 

considsr the applicability of 35 1I.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (9) 

prior art under 35 U.S.C. 103(a). 
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3. Claims 1,4-5,9-27, and 29 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Lewis et at (WO 00128989; hereafter ‘989) in view of Chiao 

(Remington, 1995) or Mloeckel et al (5,955,106; hereafter ‘106) in view of Chiao 

(Remington, 1995). 

4 .  

teach the exact release profite(s) of the instant claims. 

5. 

‘989 and ‘106 boih teach controlled release metformin compositions but do not 

Chiao is relied upon for teaching manipulation of controlled release formulations 

in achieving a desired release profile. Such manipulation can occur, for example, by 

varying the controlled release carrier, amount of controlled release ingredients, or 

thickness of coatingls) of contrcdled release ingredients. 

6. Accordingly. it would have been obvious to one skilled in the art at the time of the 

invention 20 combine ‘989 and Chiao or ‘106 and Chiao with the motivation of providing 

controlled delivery of metformin over a desired period of time. Applicant’s comments 

filed 3-4-03, Paper # 12, stating that numerous controlled release technologies are well 

within the knowledge of pharmaceutical formulators having ordinary skill in the art and 

such pharmaceutic:al formulators know that controlled release technologies can be 

manipulated. e.g. hy varying the amount of controlled release carrier (among other 

things), to provide a forrnutatiorr which upon in vivo testing will provide the T,,, range of 

the present invention (pages 8-9 of response), are also relied upon for supporting the 

above position. 
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7. 

unpatentable over Cheng et al (WO 99/47125; hereafter '125). 

8. 

release profile(s) of fhe instant claims. In addition, '1 25 discloses a semi-permeable 

membrane coating surrounding the core. '125 incorporates by reference US Patent No. 

3,845,770 (hereafter '770) to furlher describe the passageway and therefore drug 

release from the formulations taught therein. Briefly, '770 teaches adjustment of the 

release profile through manipulation of the interaction between the semi-permeable 

membrane and passagevvay(s) of the device (see '770 at C 6, L 39 - C 7, L 21; C 12, L 

Claims 1, 4-5,9-2'1, and 29-30 are rejected under 35 U.S.C. 103(a) as being 

' 125 teaches controlled release metformin compositions but does teach the exact 

57 - C '13, L 67). 

9. 

inventicin tu manipulate the release profile of '125 in accordance with the teachings in 

'770 with the motivation of providing controlled delivery of metformin over a desired 

period of time. 

Accordingly, it would haw? been obvious to one skilled in the art at the time of the 

Double Patenting 

10. 'The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper tirnewise extension of t h e  "right to exclude" granted by a patent 
and to prevent possible harassnient by multiple assignees. See In re Goodman, 11 
F.3d '1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Long], 759 F.2d 887, 225 
USPCJ 645 (Fed, Cir. 19115); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, In re Thorington, 
418 F'.;!d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CF R 1.321(c) may be 
used  to overcome an actual or provisional rejection based on a nonstatutory double 
patenting ground provided the conflicting application or patent is shown to be commonly 
owned with this application. Se? 37 CFR l.I30(b). 
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Effective January 1, 1994, a registered attorney or agent of record may sign a 
terrninal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

1 1 ~ 
Claims I, 4-5, 9-27, and 29-30 are rejected under the judicially created doctrine 

of obvioi.isness-type double patenting as being unpatentable over claims 1-29 of U S .  

Patent No. 6,099,859. ‘859 teaches a semi-permeable membrane metformin 

forniulation and incorporates US Patent No. 3,845,770 (hereafter ‘770) by reference to 

further describe the passageway and therefore drug release from the formulations 

taught therein. ‘770 teaches adjustment of the release profile through manipulation of 

the interaction between the semi-permeable membrane and passageway(s) of the 

device (see ‘770 at C 6, L 39 - C 7, L 21; C 12, L 57 - C 13, L 67). Accordingly, it would 

have been obvious to one skilled in the art at the time of the invention to manipulate the 

release profile of ‘125 in accordance with the teachings in ‘770 with the motivation of 

providing controlled delivery of metformin over a desired period of time. 

12 

of otwiousness-type double patenting as being unpatentable over claims 1-39 of U.S. 

Patent No 6,284,275 ‘275 teaches a semi-permeable membrane metformin 

f o r  mulatrrin and incorporates US F‘atent No. 3,845,770 (hereafter ‘770) by reference to 

’LNthW clsscribe the passageway and therefore drug release from the formulations 

iaught thwein. ‘770 teaches adjustment of the release profile through manipulation of 

ihe interaction between the semi-permeable membrane and passageway(s) of the 

device (see ‘770 at C 6, L 39 - C 7, L 21; C 12, L 57 - C 13, L 67). Accordingly, it would 

Claims 1,445, 9-27, and 29-30 are rejected under the judicially created doctrine 
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have been obvious to on12 skilled in the art at the time of the invention to manipulate the 

release profile of '125 in .accordance with the teachings in '770 with the motivation of 

providing controlled delivery of metformin over a desired period of time. 

13. 

of obviousness-type double patenting as being unpatentable over claims 1-4 of US.  

Patent No. 6,099,882. '862 teaches a semi-permeable membrane metformin 

foi-mulation and incorpor(3te.s US Patent No, 3,845,770 (hereafter '770) by reference to 

further describe the passageway and therefore drug release from the formulations 

taught therein. '770 teaches adjustment of t h e  release profile through manipulation of 

the interaction between the semi-permeable membrane and passageway(s) of the 

device (see '770 at C 6, L 39 - C 7, L 21; C 12, L 57 - C 13, L 67). Accordingly, it would 

have been obvious to one skilled in the  art at the time of the invention to manipulate the 

release profile of '125 in accordance with the teachings in '770 with the motivation of 

providing Icontrolled delivery of metformin over a desired period of time. 

Claims 1,4-!j, 9-27, and 29-30 are rejected under the judicially created doctrine 

14. Claims 1,4-5, 9-27, and 29-30 are provisionally rejected under the judicially 

create,:j doctrine of obviousness-type double patenting as being unpatentable over 

claims 1-29 of copending Application Na. 09/726,193. Although the conflicting claims 

are not identical, t k y  ar,e not patentably distinct from each other because the instant 

cl,aims are within ftie sccipe (species) of the claims of Application No. 09/726,193 

(genus ) . 
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l h i s  is a provisions! obviousness-type double patenting rejection because the 

conflicting claims have not in fact been patented. 

.4llowable Subject Matter 

I5  Claims 7-8 i3r8 objected to as being dependent upon a rejected base claim, but 

would be allowabk! if rewritten in independent form including all of the limitations of the 

base clairn and any intervening claims. 

Conclusion 

16. Any inquiry concerning this communication or earlier communications from the 

examirier should be directed to 'Todd D Ware whose telephone number is (703) 305- 

1700. T h e  examiner can normally be reached on M-F, 8:30 AM - 5 PM. 

I f  attempts tci reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Thurman K Page can be reached on (703)308-2927. The fax phone 

numbers f o r  the organization where this application or proceeding is assigned are (703) 

308-4556 for regular communications and (703) 308-4556 for After Fihal 

communications. 

Any inquiry of a general nature or relating to the status of this application or 

proceeding should be directed to the  receptionist whose telephone number is (703) 308- 

1234. 

i.w 
May 19, 2003 

. .. 
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Re,: 

UNITEJ? STATES PATENT Sr TRADEMARK OFFICE 
RECEIVEID 

S8nal No.: 09/705,630 :;k.: P 0 3 2(]Otl 

Application of: Xu Xiu Cheng, et al. ck%tRAl. FAX CEKt-EFI 

Filed: November 3,2000 

For: Cont~olled.Re1ease Metformin Compositions 

Exarnioer: T. Ware &Unit: 1615 

Commissioner for Patents ’ 
e . 0 .  BOX 14so 

November 21,2003 

Aleximct-ia, VA 22313-1450 

PJWENDMENT UNDER 37 Cm 61.111 and 
$TATEMR:PIT ~~F;~JBSTJ-~CE OF INTERVIEW UNDER 37 CFR 81.133 

S i r: 

Reconsideration of the prwmt ,ip.ppfication in view of &e following amendments md 

remarks is mspcsctfiilly requested. 

1. _IIVTRODUCTOILY CORRMENTS 
In respohsc to fhe Office Action mailed on May 21, 2003 and further to the Intemiew 

conducted with Supervisciry Examiner Page on November 20,2003, applicants recpectfully 

requast reconsideration 0:: the allowabi.lity of the claims. The “REMAEUCS” sectian of the 

present amcndmcm includes the substmce of the interview as required under 37 CFR 4 1.13 3.  

I. 

E ‘d  7,611 ‘014 - -  
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XI, MIENDMEWS TO THE crAmvis 

Claim 1. (Cancelled) 

Cla im 2-3. (Cancelled) 

Clam 4 (Cancelled) 

, '43 Clam/ (Currently Amtadcd) q q  
7 

+ M E -  sei3 p k s E w M % M W - W  

-- rcdnchon of ggmm g l u g g g k k i m  C an eff 'W 
; t e - t z c w k * d w -  . A controlled release oral dosaae Form Ibr the 

d 'IS& I o f  metfor r i i iw Ii uharmriceutically acceptable Salt thereof nxld B -0 Iled-reJm 

camer to 

fjm-said dosaae form. said dcsaqe form bane e for Drovlding once -a-day oral 
admmis tration of the I&~ip~~~pharmaceuhcallv a cceDtable salt thereof, wherein 

m w i n a  oral adminQitration (if a srnvle dose. dosage form provides a mean time to  

- maximum plagnia concentraticn fT& of m e t f  ormk. fimm 5.5 to 7 hours aRer 

- administration fgllowin~ dmrr-  

release of said metformin or uhmaceuticallv acceptable salt thereof 
. .  

---__- 

CIaini 6. (Cancelled) 

Clain1,,7. (Currently Amcnded) T h e  controlled release aral dosage f o i  a f  dah -L$ which 

I 9 /I .I 

eKhibits the FolloWiog dis:iolution profiles when testad in a USP.type 2 apparatus at 75 rprn in 

900 ml nf siinulatecl intestinal fluid (pH 7.5 phosphate buffer) and at 37 C: 
0-30% of the metfhmia or Salt thereof is released after 2 hours; 

10-45% o f  the  metformiu c r  salt thereof is released d e r  4 hours; 
30-90% of rnatfonnin or salt thereof is released after 8 hours; 

not less than 50% lsfthe mdtfonnin or salt thermf k released after 12 hours; 

not less than 60% )of the metfonnin or salt thereof ie released after 16 hours; and 
2 

b 'd Z611 'ON - -  
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not less than 70% c f  the metfomljn OT salt thereofif released after 20 hours. 

i 
C h b r . ~ ,  (Currently Amended) The controlled release oral dosage form of claim i'i 
whch'exhibits the f;>llowing dksolutlon profiles when tested in a USP t y p e  2 apparatus at 

7 5  rprn in 900 ml o f  simulated intestinal fluid (pH 7 5 phosphate buffor) and at 37 C: 
@-25o/u of thc metformin or salt thereof &released after 2 horns; 
20-40% of the metformin or salt thereof +-released after 4 hours; 

4S-90% of the metformin cr salt thereof &released after 8 hours; 

not less thac 60% I>f the rnctfannh or salt thereof itireleased after 12 hours; 

not less thar, 70% 13f the ml:tlor-rnin or salt thereofifreleased afler 16 hours; and 

not less than 80% sEthe mjtforrnin or salt thareofsreleased after 20 hours. 
y;  1 

ClainlP. (Currently Amended) The controlled release oral dosage fonn of claim 4-8. which 

provides a width at 50% ofthe height of a mean plasmrr concentratiodtirne cune of the 

rnc;tfi:)nnin from about 4.5 to about 13 houn. 

. .  I 
Claim 16. (Currently Ainentied:~ The controlled release oral dosage form Of claim 4- 2, which 

provides D width at 50% of the he-ight ofa mean plasma concentrationhime cume of the 

metfimnin from ab.bor.lt 5.3 to about 10 hours. 
I 

C. 
. ...' ! .. 

I 
Claim 13 (Currently Amended) The controlled release oral dosage form of claim- 4 3, which 

.provides a mean maximum plasma, concentration (C,,) ofmetformin which is more than about 

7 times the mean plasma level of said metfarmin at about 24 hours after the administration. 

Claim 15. (Currently Amended) The controlled release oral dosage form of cl& $ z which 
prc,\tides a mean maximum plasms concentration (C-) of metformin which is from about 7 

timr:s to about 14 times the plnsrria level of said metformin at about 24 hours after 

1 
1 .  

I -  

adrriinistration. 

-:. j.. 
' Claim $3. (Currtatly A,menriett) 'The controlled release oral dosage fom of claim .&z which 

3 

- -  

AUROBINDO EX1005, 159



provides a mean maximurn plasma conoentration (Cm) of metformin which is from about 3 

times to about 12 times t h e  plasm;. level of said metformin at about 24 hours after 

adniiaistr ation. 
'! I (.*I I !  

Claini 1'4. (C:urreatly Amended) The controlled release oral dosage form of claim 4 3 which 

provides a mean maximurn plasma concentration (C& of metformin from about 1500 n g h l  to 

aboiii 3000 ng/ml, based on administration of a 2000 mg oncc-a-day doss of merformui. 

4. 

Claini,. fS. (Currently Amended) The controlled release oral dosage form of d a h  a,$ which 

provides a mean mz.xi.muri plasm. concentration (Cm) of metformin horn about 1700 ndinl to 

about 2000 ng/md, 'based on admiiiistra.tion of a 2000 mg once-a-day dose of metformin. 
I '  .'! 
1. 

Clnini 16. (Currently .blended) The controIled release oral dosage form of claim I Z'which 

provides a mean AIJ(:o.24hr of at l eu t  80% of the mean A4UC~-2~ provided by administration of an 
immediate release reference standard twice u day, wherein the daily dose o f  the reference 

standnrd is substantially equal to the once-a-day,dose of metformin administered in the 

controlled release oral. dosage fomi. 

Claini I$. (Currtntty Amended) Mtc controlled releaseoral dosage form of claim i .2 which 

provides a mean ALICO-N~~ of at least 90% of the mean A'UCO.ZO provided by administration of 

an immediate release reference standard twice a day, wherein the daily dose of the refcrericc 

standwd is substantially equal to the once-a-day dose of metformin administered in the 

contrtsIled release oral dosage form. 

r' 
I '  4 

' 

,' ;.. 
. .. 

Claim 1.8. (Currently Amendedj The controlled release oral dosage form of c2aim 4- 1 wlrich 

.pro"ides ix mean AlJG44k from aliout 17200 ng.hr/ml to about 33900 np.hr/ml, based on 

aclrcinistration of a :?OOO m g  once-.i-day dose of meffonnin. 

t la im ' l9 .  (Currently h i e n d e d )  The controlled release oral dosage forin of claim 4 3 which 

.,f 
. I .  

I . .  

- ,  

provides a mean AIl(;(O-~~,. &om about t 7200 ng.hr/mf to about 26500 ng.hr/ml, based on 
administration of a XI00 nig ome-,i-day dose of metformin. 

4 
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Clair: '@. (Currenxly Amended) The controlled release oral dosage form. of claim 4.g which 

provides ii mean AP'CO-24hr fiom atout19800 ng.hrhnl to about 33900 ng.hr/ml, based on 

administration of'a :!COO mg once-11-day dose of metformin. 

b! i ' t  - 1 C. 3- 
Claim' $II (Currently Amended) The controlled release ora1 dosage form of claim I 3 which 

provides a mean AT..K:p, of 18277 & 2961 ng-hrlml and a mean Cm, of 1829 f 333 ng/ml, for 

adriilistration of a I700 aig once-it-day dose of metformin. 

. . .  .f 
.I ' 

Claim22. (Currently Amended) The controlled release oral dosage farm of cIaim 4 4 which 

provides a mean A~ICO.., of 20335 k 4360 nghr/ml and a me& C, of from 2053 f 447 ng/ml, 

for ;idmirlistration of B 2000 rng or..ce-a--day dose of metformin. 

. .. k, 
4: 

ClaIn:~ 23. (Currently Amended) 'The controlled release oral dosage form of claim -1- $which 

provides a mean AUG-24 *2f  268lt. f 7052 nghr/ml and a mean C,, of 2843 f 797 

ng/ml, for administration of a 2000 IKig uncc-a-day dose of metformin. 
P' . ? a  

Claim 24. (Curl-emly Amended) 'fit controlled release oral dosage form of claim 4- f which 

provides a mean AUC0-24 of 22590 & 3626 nghr/ml and a mean C b x  of 2435 f 630 n g h l  on the 

first day of adminisbation md a meal  AUCo.24 of 24136 f 7996 ng,hr/ml and a mean C k X  of 
2288 f 7136 n g h l  on the 14" day of administration, for administration of a 2000 mg oace-a-day 

dose of rne~ormixi. 

' I )  - 8  ., 
Claim'$ (PrevioesIy Pi-ascnttd) The controlled release oral dosage form of claim 2f  which 
provides a mean tlC fiom 2.8 to 4.4. 

,! 1 d 
Clair,; 36. (Original) Thc controlled release oral dosage form of claim# which provides a mean 
time to micxirnum plasma concentration ('I'd of r n e t f o r n  horn 6.0 to 7.0 hours after t he  

admi rlistration. 

I '4 Zbli 'ON 
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.,? : 11 
CLaim27:'(freviously Prtisenfed) The controlled release oral dosage form of claim !i( which 

provilles 11 mean time to maximurn plasma concentration (Tmax) ofmetformin fiorn 5.5 to 7.0 

5ours a f t e x  administration. 

Claim 25. (Cancelled) 

':,.,:) I- 
Claim 39'. (Currently Amended) The controlled release dosage form of claim -1- y,  wherein the 

mctfcnnin or phamaceutically acceptable salt thereof i s  provided by at least one controlled- 

release Eablet, said tablet comprising: 

(a) a Icore comp msing: 

(i) 

(ii) 
(iii) opticinally in absorption enhancer; 

a .membrane coating surrounding t h e  core; and 
at least one passageway in the membrane. 

the nietforrnin or a phannaceutically acceptable salt; 

optionally iL  binding agenc; and 

@) 

(c) 

Clain-i 36. (Originill) The controlled release oral dosage form of-claim.29, wh'erein said 
membrana is n semjpemeable membrane. 

- 1  .J! 
i i I  

,i 1 i 

k * *  

Clainis 3 1-42. (Cancelled) 

Claim*4f. (New) The coiimIled release ora1 dosage form of claim'5; which provides a mean 
time to maximum plasxna concentration (T-) of metformin at frorh 6 0 to 7 hours after the 

admnistra%ion ofthe dose. 

' I -  k .  

8 '1: 161L 'ON 
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The undersigned gratefully acknowledges the courtesies extended by Supervisory 

Exarriiner Page to the undrxsigned and Ted Whitlock, Esq. during the interview conducted at the 

U S Y O  an Novernlier 20,2003. 

,- 
A. gtnnis of the Claims 

C:laims 5,7-2'7,29-30 and 43 are pending. Clairns 1 and 4 have been cancelled. Claim 5 

htx been re-written into independent form. The dependencies of the dependent claims htive been 

revised IC) reffect t h s  change. The subject matter of claim 4 has been re-inserted as new claim 

43. The ripper limit: ofthe: T,,,in c l a i m  5 and 43 (7 hours) was changed from '"7.0" to "'7" in 

cudcr thal: applicant-.s me not limited to an absoldtt numarical upper T,, limit of 7.0 hours with 

respect to  equivalents. Suppoit fc.r the number "7" is found directly fiom exemplied 

formulations and is set foxth in 'Tallle 1 for Example 2 (rncan TmpL value for Metformin %I' 
admi:iistered after dinner; page 2 8 )  and in Table 3 for Example 1 (mean Tmax value for 
Methmin XT administersd after Idinner; page 30). Minor grammatical correction has been 

made to dependent Aairns 7 and 8, which is not meant'in any way to further limit the scope or 

interpretation of t h a t  claim. 

. 

It is respectfully submitted that 110 new matter has been added by virtue of changes to the 

claims. 

B. Rejections ydder 35 U.S.C. 6 10Na) 

During the Intervicw, the undersigned reviewed applicants' documents filed in'response 

to the previous Office Aciion date$ October 22, 2002 w i t h  Supervisory Examiner Page, as well 

as ttic cw-rent Office Action dated May 21,2003. Applicants' USSN 09/705,625 was also 

intc:r,4ewcd at the same time. 

6 'ti 1511 'ON 

7 
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(I) Lewis e t  al. in view of Chiqq or Moeckel et a1 In view of Chino 

In the Office -4ctio:a dated Octohcr 22,2002, d a h s  1, 4-5, 9-27, md 29 were rejected 

under 35 U.S.C. 103(it) as being ur.patentsblt ovor Lewis et al. (WO 00/28989) in view ofChso 
<Rerriingccm, 1995) or  Moeckel et el. (5,955,106) in view of Chiao (Rernington, 1995). . 

Dilring the interview, it Wa:j pointed out to Supervisory Examiner Page that Lewis et al. is 
directed to a combination product ljnsulin sensitizer plus another mtidiabctes agent, which could 

be metformin), wherein it is stated h a t  one or both of  the active agents could be in modified 

release form. It was rioted that I,e*hris et al.-provide no in-vivo data whatsoever, and in fact do 

not Inention any powible phm1acokinc;tic parameters which their formulations shoAd meet As 

stated in the last Of5ce Action, Lewis et al. “do not teach the exact release profile(s) of the 

instarit cliims.” It WVBS futher argneri that Chaio does riot overcomc the deficiencies of Lewis et 

d. vi th respect to the particular T,,,, iange set forth in the claims. In response, Supervisory 

Examiner Page agreed th.sr: the chimed T,,range was patentable over the combination of Lewis 

and Chias. 

During rhe intenicw, it w . s  pointed out to Supervisory Examiner Page that the Moeckel 
et al .  refcaence, while directed to ieturded tablets containing metformin, does not suggest that the 

fonni.ilatiolw described therein are useful for once-a-day administration. Instead, hloeckel et al. 
state that the retarded tablets of their ixivention ‘kelease meti’min in a controlled marmtr over a 

time period of 0.5 .-- LO hours preferably over 4 hours PIO. l).” (col~unn 5 ,  lines 30-32). It was 

noted that Moeckel et al. provide .no bj-vivo data whatsoever, and in fact do not mention anyy. 

possible pharmacokinetic pamnei:ers which their form\ilations should meet. As stated ia the last 
0 E c . e  Action, Moeckel e t  al. “do not kach the exact release profilc(s) ofthe instant claims.” It 

wag hrttther argued that Chaio docs not: overcome the deficiencies of Lewis et al. with respect to 

t he  pAZiaular T,,, range !jet forth in the claims. Xn response, Supervisory Examiner Fags agreed 

that the claimed T , , , : , T ~ ~ F  was patentable over the combination of L~wki and Chiao. 

[n view of rhe failure a f  the combined references to teach the claimed Tmax p a m e t e r ,  it 
is :espec;tfully requested that these rFsjm3ions be removed. 

8 
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In the last Offic;e Action, claims I ,  4-5, 9-27 and 29-30 were rejected under 3 5  U.S.C. § 

103(:i), as ‘being unpatentable over International Patent Application WO 99/47125 t o  then;, et  

al. 

During the Interview, the T,, data presented in the. Cheng, et al. reference was discussed 

iii detail, and the Exanher’s attention wag directed to the discussion provided in applicants’ 

r#qponsive papers of Februru-y 2003 with respect to the T, information presented in the ‘ 859  

patent. It was pointed out to  the Examiner that the ‘859 patent was the U.S. priority application 

to the Cheng, et al. reference. The I*elationshp of the chimed T,, range of c l a h  1. (5 .5  - 7.5 

holm) when the dosage forms of th: invention are administered after dimer was discussed with 
respect to providing h e  tijghest levA of the drug in the blood at night (when gluconeogenesis is 

greatest; see the specification at pages 13-14). The Examiner considered thc’closest prior iirt to 

teach ii  T,,, of 8 hours (the C”neng, et al. reference). ?lie Examiner agreed that claim 5 ,  whkh 

had an upper T,,, o f  7.0 hours a n d  which value is directly supported by the working examples, 

i . 3  patentably distlnct over thc Chenp, e t  al. reference. The Examiner further agreed to consider 

tne parentability of the broider range l o  7.5 hotus if applicants were to provide R working 

exmip1e of that valus, as well. 

In view of the dead.tine for filing this response and in order to expedite the prosecution of 

this cipplicanon to ~sf:uance, claim 1 hils been cancelled by virtue of this amendment and claim 5 
has been modified b t o  indi;pendtol: form. This is done without prejudice to applicants’ ability to 

pursuc t h e  subject matter of claim 1 in a continuation application. This is also done without the 

intention that there be no range of e:quivdcnts beyond the numerical number of ‘‘7” with respect 

ts5 the upper limit ofthe T,, range specified in the claims. 

In view of the above, it is rwpectfully submitted that the rejection in view of Cheng, et al. 

sliou.l~! he removed. 
9 
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C. , Obviousness-Tvne Double Pntemthg 

h the last Office Action, the Examher madc obviousness-type double patenting 

r1:jections of the claims as follows: claims 1,4-5, 9-27 and 29-30 under the judicially created 

r~~ctr i i ie  of as being urgatantabk over c l a h ~ ~  1-29 of US. Patent No. 6,099,859 (equivalent to 

W O  99/47125, cited above:); claims 1,4-.5,9-27 and 29-30 under the judicially created doctrine 

of a keing unpatentcibh over claims 1-39 of U.S. Patent No. 6,254,275); and claims 1 ,  4-5, 9-27 

snd 29-30 under the,judicially created doctrine of as being unpatentable over claims 1-4 0fU.S. 

Patent No. 6,099,862. The Examiner also provisionally rejected claims 1,4-5, 9-27 and 29-30 

1inde.r t he  judicially created. docuini: 0.f as being unpatentable over claims 1-29 of copending I.!.!;. 
App I ica t kin Sen a1 No. 09/?26,193. 

Ditring the ir.tt:rvie-a, the Eraminer indicated that The above-mentioned obviousness-type 

tlc~uhlr: pacenting rejcctiona would riot bt: maintained as per the policy of the USPTO and I n  re 

SchnsUer, 158 USPQ 210 (CCPA 1968). 

Accordingly, it is rc:spectfu)ly requested that the obviousness-type double patenting 

rejections be withdrnvm. 

1)'. Conclusion 

It is now b t l i ~ v e d  that the above-referenced rejections and objections have been obviated 

and i t  is mspectfully requested that the rejections and objections be withdrawn. It isbelieved 

that a\i claims are now in conditior, for allowance. 

According to cumntly recommended Patent Office policy the Examiner is requesred to . 
contact the undersigned in the event that a telephonic interview Will advance the prosecution of  

rhis a?plication. 

10 
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Upon review of the pro:iecution history of the prascnt application during the preparation 

of'this response, i t  was noted that complete copies of the PTO-1449 forms submitted with the 

hformation Disclosure Statemants of September 17,2001 and Febnlary 28, 2003 were not 

Initialed and ~ t u - n e d  to the undersignal. As certain references were disassociated from the file, 

Applicants again include herewith t ke  Information Disclosure Statements of September 17, 200 1 

and February 28 2003, along Nith the PTO-1449 fonns and the references cited therein. The 

Examiner iS requusted lo consider all of the references herein and return the initialed PTO-1149 
hi ms to the undersignc d. 

An euIy arid favorable a.ctiou is earnestly solicited. 

Reapsctklly submitted, 

DAVIDSON, DAVDSON C% KAPPEL, LLC 

Keg. NO. 32,728 

Davidson, Davidson & Edppel, ZLC 
48.5 Seventh Avetue, 14th Floor 
New Y ork, New Ymk 1001 8 
(21:!) 736-1940 

11 
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. .  
. .  

He: PatanlAppfication: Xki Xfu Cheng, eta.. 
Serial NO.: 09,'703,63Q 
Filed: November 3.2000 
For CCINTROLLED RELEASE METFORMIN 

COMPOSITIONS 

Enclosed ale. 
-PT3-Fom 100:: wth Cemficak of Mal irig (1 page): 
. Pelition foi Three (3) Month Extension Df Tlme (1 page), 

-Copies of Inlofirlabon DlsclasLre Stateelnents SJbmltt(l(i on Sepiember 17, 
2001 and Ftlbfmy 28. 2003 Including P'rO-i440 p e t y s  RI 
therein, lr ld 
- Ch6w In the amount of tQN.00 

4rnendnienf anti Statement of Substance 01 lnieniew (1 7 pages), 

cited : 

- .. .- -..-, .. - ..- 1 ._. - -- .. . , . ., . , ..__ . . .  . 

.. 
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FTOL-413A (75-03: 
approwad for una ihrouyh nxlxxlurrn. OM8 08S1~0031 

U.S. Poten[ and Trademark Offica; US. OEPARTAENT OF COMME.RCE --.- ---- 

Applicant Initiated Interview Request Form - --- ---1 

Type  of Interview Raqueslied: 
(1) [ 1 Telephonic (2) [ A  Pcrsiinnl (3) [ ] Video Conference 

Exhibit To Be Shown or D'emonstrated: [ 1 YES I A N 0  , 

If yes, provide brtef' description: 

- -- ---I_ 

Issues T o  Be Discussed --. --- ' 

Discussed Agreed Not Agreed 

---.. ------- 

An inferview was ~~inducted on the above-identified appkicsthn on __- 

mm 
s 7 13.01). 
Thls larrn should be i:irrnpldl ed by sppllcunt nnd submitted to the sxamlner in advance o f  the intar-sirw (see hll'EF 

'This upplicntion vll l  niic be ilelayed Itom jsaue becnuve of npplicnnt's InlIure to submit n written rccord o f  thig 
intc:ruicw. Thcrefore,-&- i s  ndvlred to ill6 a scatcrnpnt of the substance o f  this interview (37 CFR 1.133(bl) 
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VJ'fld:(SSs~ur) NOllV'Ma I fiIBl9C1.'I\UlIS3 8 90E6Z18~SIN~~ORi~MXBOldSfl~WS &Ulf 1U611~wkw!3]W 9O:¶O:CC pOOlfC16 ltlQh3Mr pC!Z BVd 
i'cf I R td pro. I [:)a3 L . '  -.__. Docket Nc.:_;leP1005 

C.<> MMk S I C) PI E R. F C) R PATENTS 
P.0. Bo.x 1450 
Ali~xmdria.  VA 22:313-1450 

In re  application: ><tu Xiu &mu, et CII. 
Serial NO.: 09/708,630 
Frled: November 3,2000 
For: CONTROLLED RELEASE METFORMIN COMPOSTIONS 

S i r: 

.Transmitted r,erewith Is an Arnendrnenl and Stisternen1 of Substance of Interview In the above-iclenlified 
spplicallon. 

[ 1 
[ 1 
pJ 
[ ] 

Date; November 21. 2003 - 

I3ECE1VED 
RAL FAX CE).!'I.*ER 

s Kf' 0 3 2[)0,] 

Small entity status urtder 37 C.F;R. 1 9 arrd 1.27 has been previously established. 
Applicants assert sniall entity status tinder 37 C.F.R. 1.9 and 1.27. 
No k e  for additional claims Is required. 
A lilirrg fee for additional claims calculaled as shown below. is required: 

TOTAL: $ O_B TOTAL8 $ 

* I f  the entry in Co. 1 is less than the entry in 1;oI. 2. wrile "0" in Col. 3.  
'* If the "l-righeet Number F'r'evlou:rly Paid For" IbJ THIS SPACE is less than 20, write "20" in thls Space. 
'** If the "rlighed Number Fi~w~lously Paid F W '  IN THIS SPACE Is lets than 3, write "3" in this space. 

NSCI trarrsmilted harowlfh 21re: 
[X) Petilion for exterision under 37 C:.F R. 1.136 
[XI Other: Copies ol'prevfously subnlttud lnt'orrnatlon Disclosure Stalements of September 17, 200 t  and 

Cht,ck(r;) in the amount of $950.00 islore atlached to cover: 
[ 1 Filing fee for sddil io~al clalms ullder 37 C.F.R. 1.16 
[X) Peliliotl fee for t:x\ension under 37 C,.F.R. 1.136 
[ 1 Olrer: 

Shf? Commissioner Is hereby aulhorlzed to charge payment of the following fees associaled with this 
cornmirnlcatlon or credit any ovarpirynient to Deposit Account No. 50-0552. 

pCJ 

[XI 
[XI 

Fobruary 28, 2003 includdtg PTO-1449 forms, and References Clted thereln. 
' 

Any fillng fee undi3r 37 C.F.R. 1 . I6  b r  (he prssenlalion of additional clalms which are nal pald by 
check subtilitled herewith. 
Any patent a.pplloation prot:essing fees under 37 C.F.R. 1.17. 
Any petitlon fees I'or ext6n:iiorl under 37 C.F.R.  1 :I36 which Bra not paid by check submltled herewith, 
and f t  Is hereby ruquested tha( this be a petltlon for a 
1.136. 

e undar 37 CFR 

-- 
405 Seventh Avenue. Id' Floor 
New York, New York 10018 
Tel: (21 2)  736-1940 
Fax: (212) 736-2427 

' t i  261 1 'ON 
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F A C S I M I L E  T R A N S M I T T A L  

FROh4: David G. Knasiak PAGES: 14 (inchding cover sheet) 

DATE: September 3,2004 Attorney Docket Nos,; 300.1005 

Re: AppIicatlon of:!X.iii Xiu CLeng, e t  ai, 
Application Serial No. : O!V705,630 
Filed: November 3,2000 
Examiner: Micah Paul Young 

Eil.,EASEa DELIVER THE FOLLOWING TO: 

Rec$ienb(J): Micah PuuI Youag Fax Number: 1-703-872-9306 -- ----- 
-- - --cI----_l- 

MESSAGE: As requested. by Examiner Micah Paul Young transmitted herewith h a duplicate copy 
of the amendment fi.led on November 21,2003 h the above-identified case and the postcard 

stampd by the USPTO. 

This transmksion 'WPY stwt frornfm number (212) 736-2427. rfvow have anyproblems with 

your reception, pleme telephone the render at (21 2) 736-3940 Exf. 231. 

- 
CONPLDENTIALITY NOTICE: llu Q o o u n i c n r ~ s I a w l m i l c I o n  mtah ConfidcnU hformaiion bclongirtg IO mo 
rendcr.which io  lcgally prlvl l tpd The informBcn is inisadcd poly for tho uscollhe ladlvldual orcntiw named above. I lynu arc not the intendad 
recipicnt, you &e hereby nolJdcd that MY didorwe, copying, diruibucioa or ha  Mlng of any action in re lhca on ihs cbdlcnts of hi9 fwimile 
information ir smcUy prohlttitd. If  you havc'rcccivtd this facsirnilc in cmr, ~IERJC immcdiutcly noli0 w by trlcpbonc 10 m g o  for mtum of Ih.0 

o t i ~ ~ t . 1  documents to us. 

ZF THERE A W A M  PROBLEMS WlTH .Yl?XEPTJIIIN OF THIS FAX, 
PLEASE CALL OR FAX S B M E H  TO ADVISE. THANK YOU. 

I 

--. -s__ 

33Vd 
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-- - - - 
Application No. 

091705,630 CHENG E T  AL. 

._ - . ... - --..__.. 

--- 
Notice of Ailowability Examlner Art Unit 

-- The MAILING DATE of thl:; communicafion appears on the cover sheet with the correspondence address- 
All claims b&ng allowable. PROSEiCUTIClN ON THE MERITS IS (OR REMAINS) CLOSED in this application. If  not included 
t erewith (or previously mailed), a Notice of Allowarce (PTOL-85) or other appropriate communication will be mailed in due catirse. THIS 
FIOTIGE OF ALLOWABILITY IS NOT A GRANT CF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
r.f the CMice: or upon petition by tho applicant. See 37 CFR T.313 and MPEP 1308. 

'I, This comm:Jnicetion is responsive io  inttwiew corrducted 71/20/03. 
lhe allowed claim(s) is/are ,1.4.5.7-27 arid 2!9. 
The drawings filed on 03 November2000 aro accapted by the Examiner. 

4 .  [L] Acknowledgment is made of a claim for fortign priority under 35 U.S.C. 119(a)-(d) or (f). 
a) E1 All b) D Some' c) None c f  the: 

1. 
2. n Certified copies of the priority documents have been received in Application No. - . 
3. n Copies of the cerlified copies of ':he priority documents have been received in this national stage application from the 

Certified copies of the priority documents have been received. 

International Bureau (PCT Rule 17.2(a)). I 

' CerMied copie:j not receivftd: __. 
Acknowledgment i5 made of a claim for domestic priority under 35 U.S.C. 5 119(e) (to a provisional applicatlon) since a specific 
rctference w3s included in the frst smtence cf the specification OF in an Appliation Data Sheet. 37 CFR 1.78. 
(:a) 0 The translation of the foreign languayi. provisional application has been received. 
4cknowledgment is made of a claim for domestic priority under 35 U.S.C. $5 120 andlor 121 since a specific reference was included 
n the first sentence of the specificalion or in an Application Data Sheet. 37 CFR 1.78. 

.P.q)licant has THREE MONTHS FROM TtiE "MAILING DATE" of this cominunication to file a reply complying with the requiremenis noted 
beltiw. Failure tc timely comply will result in ABANEONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

7 I::] tq SUBSTITUTE OATH OR DECLARATION nuot he  submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

8 [I:] CORRECT-ED DRAWINGS ( as "replacement sheets") must be submitted. 

i 
5. 

6 

!NFOKMAL PA7'ENT APPLICATION (PTO-lti2) which gives reason(:;) why the oath or declaration is deficient. 

(a) [::I including changes requiietf by t i e  Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

i t ) )  [x including changes requiied by the proposed drawing correction filed -, which has been approved by the Examiner. 

(cl [:I inl:luding changes requlrud by the attachtjd Examiner's Amendment I Comment or in the Office action of Paper No. --__. 

1) [I hereto or 2) 0. to Papor No. ___. 
i 
I 
i 

lderitifylnli indlcla such as the applicatlon number I:see 37 CFR I.B4(c)) should be wrltten on the drawings in the front (not the back) of 
e i m  sheet. Replacement sheet@) should be labeled as such in the margin according to 37 CFR 1.12l(d). 

'3. [I] tIEPOSIT (:IF and/or INFORMATION about t h e  deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
ill ,ac:tit?d Examiner's cuinment regarding REQUIREMENT FOR THE DEPOStT OF BIOLOGICAL MATERIAL, 

AI t.itC h im n t(6) 

1 :..: INotice of Referances Cited (PTO-892) 

$i] Irrfornietion Ck:fosure Statements (PTO-1449 or PTOISB/08), 

i 
Sa Notice of Informal Patent Application (PTO-l5;!) 
6IE3 Interview Summary /PTO-413), Paper No.--- . 
7 0  Examiner's AmendmenUComrnent 

8 c ]  Examiner's Statement of Reasons for A1lowanc.e 

1 2!(::] 1\I(rLi~~r of 0rattl:ierson's Patent Orawing Review (PTO-948) 

Paper NC. 
: 4 [::I Eirminer's Cornmont Regarding Requirement fcr Deposit 
i of Eliological blaterial 9 0  Other . 

---- -._I_-- I - - ~ ..____--- 
IJ !: IP:ildrl iiiiil Trsdamoh 8')ffics 
l'.. 'Ct -3 7 ( f k v .  11 -113 1 Notlce of Allowablllty F'art of Paper No. 20031215 

16 
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-- -- - - ~ - . -  

U.S. DEPAFTMENTOF COMMERCE 
PATEN.( AM0 TRAXMARK OFFICE 

p-F 
LIST OF PRIOR ART CITED BY APPLICANT 

({Use wveral sheets If necessary) 

--__---- 

FOREIGN PATENT DOCUMENTS 
I----- 

-_----- 

ATTY. DOCKET NO.: SERIAL NO.: (?, '(,$-. 
-- 300.1005 091705,630 '' . ' I  

'. ., '. ..%I 
APPLICANT(S]:Xiu Xiu CHENG. el al. i .,, ) :1 , !.'c-) 

--:.; ,3  

:--I -- ,7-7>- 
, ..<- 

~ ;-n FILING OATE: GROUP: 
November 3,2000 1615 

'- '- --- ..: 

-- OTHER PRIOR 4RT (Including Aulhor, Tine, Date, Pertinent Pages, ELL) 

--- Andm Pilot B ostudy Daia (20 ~ ~ a g e s )  

I-_- --- 

----- 
DOCUMENT NUMBER OATE NAME CLASS SUBCLASS .T//-: '. 11/05/2OO2 lirnrnins el al. 424 469 

- -. 

-, 

- --. 

' *  --+- 
FILING 6A> '::I 

Sep IG, 1SC9 

IF APPROF'RIAT?-:' 

---__ 
-__ 

-- 
- 

~ - - -  
- -_I -_- 
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NOTTCE OF AI.LOWANCE AND FEE(S) DUE 

232nu ISYU ll'lYi/oo' 

4ti5 Sf?JENll1 A\'ENlJE, 14711 FLOOR 
L)AVIDSON, DAV[DSON & KAPPEL, LLC 

NEM' YORK, NY 1001tl 

I EXAMINER I 
YOUNG, MICA11 I'AUI. 

1615 

IIATE MAILED: 1?11W0(13 

rl'l [.Si 131; INVEN'TION. CONTROLLED RELEASE METFOR MIN COMPOSITIONS 

JZT-1 pi.tJi.[cxriiw JW TOJAL FEE(S) D I E  ,\PPl.h. 'I'YPE f - M T 1 -  1SSUI. FEE 

nonprovibiorwl NO %l:>JO SCl SI330 031 I %';IO04 
c:---, - 

TfIJ3 APP1,ICATIO'N IDENTIIf[%D ABOVE HAS KEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
13giUflm2pj au m E  wm). THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 

J'FXITIO!V BY T H K  APPLICANT. SIX 37 CFIt 1.313 AND MPEP 1308. 

?'IIF: ISSUE FllE AND PUBLICATION FEE (11; REQUIRED) MUST BE PAID WITHIN THREIS MONTHS FROM 'I'HE 
MAII,ING DATE OF THIS NO'I'ICE OR TIIIS APPLICATION SHALL BE REGARDED AS AIIANDONBD. :iJi\mm WIpIL m m  BE mm. SEE 35 U.S.C. 151. THE ISSUE FEE DUK INDICATEII ABOVE 

,\N EQTJI\'AI,E:NI') MUST BE.RETURNED W1:TIIIN THIS PERIOD EVEN IF NO FEE IS DUE OR T H E  APPLICA'TION WILL 
])I5 REGARDEI:) AS ABANDONED. 

HOW TO REPLY TO THIS NCWICE: 

1. I<c:vicw the SklAT,I. ENTITY slatus shown above. 

TIIIS ,\PPLIC:AT[ON IS SUBJECT TO H'ITkIDI<AWAL FROM ISSUE AT THE INITIATIVE OF 7'1.IE OFVICE OR CPON 

I1EJ3,lSC'TS A C:RE:DIT FOR ANY PREVIOUS'LY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-8513 (OR 

l t rhe SMALL EITI'I'Y is shown as YES:. verify your current 
jM.\l.,L ENTITY stams: 
4. I F  tlie :;tam:$ 1 s  the saine, pay the TOTAL FEB:S) DUE shown 
IhC-./t:. 

H If' the sraiuc; is changed, pay the PUDIJCP.TION FEE (if 
q c i i r z d )  and twice .the amount of the ISSUE FEE shown above 
311d 11oti6: thc .I,lnifcd States Par-nt and Tradcrnark Office of the 
:halq;c i n  stanis, 01- 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, ckeck tho box below and enclose 
the PUBLICATION FEE and 1/2 the lSSUE FEE shown ahovo. 

0 Applicant claims SMALL ENTITY status. 
See 37 CFR I .27. 

11. I'AIIT B - t;:.iE(S) TRANSMITTAL :ihoultl be coriipleted and returned to the United States Patent and Trademark Office (USPTO! with 
y)iir ISSIII3 FES arid PUBLICATION FEE ( i f  recuircd:). Even if the fee(s) have already bccn paid, Part B - Fee(!;) Transrnitr:;l should be 
c:oriirdt:tetl and -ctuiiied. If you 3re charging the fee(s) to your deposit account, sectiori "4b" of Part B - I:cc(s) Transniirral shixild be 
co i i p le te t l  and a n  cxtra copy of ti-c forni ;hould he submitted. 

111. All coinmtinicaiions regardiirg this application must give the application number. Please direct all communicatioiis prior I C J  issi~;~nce to 
hl;111 Stiq: ISS(JI:: I X E  unless advised to (.he contraiy. 

KMPOIU'AN'I' REMINDER: tJtllity .patents i!:siiing on applications filed on or after Dec. 12, 1980 niay require pynierit  of 
rn:,iritcrience fers. It is patenteels responslbility lo ttns~ire tlmely payment of malntenance fees when due. 

Page 1 o f 3  

tWiL.45  (Kcv. I 1/03) Approved for UIC lhrough (14130/2004. 
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I. i l i n i i  'c ol'corrtspondcnce allclrcss or irdication cif"Fcc Addrcss" (3'7 
CVIt 1 . h ) .  

?. For printing oii thc patcnt front page. lis! (1) thc 
iiamcs of up to 3 registcrcd patent attorneys or I ..___ 

I --e__ -- 
3. .4SSICiNEE NAME AND RESIDENCE DATA TO BE: 13K11'47'EI> I.)N THE PATENT (prinr or t y p )  

i'I.EAAS1' N O f E :  Unlcss an assi nee is idcntified bcluw no assigricc data will appcar on lhc petcot. lriclisioii dsssigncc data is 0111 uppmprintc when an assigiiincnt has 
XCII prwiously subiiiitlcd ti) thcfJS1'TO or is tteing submirred under separate covcr. Complclion or this fomt is NOT a subsiitule for fifing an asrignnicnt. 
:A) NAME OF ASSIGNEE (e) RESIDENCE: (CITY and STATE OR COUNTRY) 

(11 (::ha"@; of conus londericc address (Dr Changc of Corrcspnndciicc 
&.ddlcrs Toim ?TCV!35*'122) uttachcd. 
IC1 " F w  Address" indiaition (or "Fa Address" htdication form 

rJiimiher Ir required. 
f'I0,'SB V 7 ;  Rc\ 03-(C! or morc rccctit) anachoi Use o r a  t:urtomer 

Pfcasc check thc aaprnpiinfc assitlncc catcgory or cdregorics (will no1 k printed on the patent); 

4:) The followiiiy fce(s) arc eitcloscd: 4b. Payincnt oTFce(s): 
c) individual 0 corporation or other privalc group entity D govcmmcnt 

I---- --- I_- 

Cl Issux: Fee 
Cl 1'ubl.icalion 7ec 

0.4thsnce .Order - d of Copies 

Is) A chcck in h e  nliiount of Ihc fec(s) i s  enclosed. 
13 Pvymcnr by credit cord. Form PTO-2038 is attached. 
13 The Director IS hcreby authorized by chargc the rcquircd reu(ab, or credit any ovcrpymcnt. to 
Dcposit Account Number (cnclosc un c s w  copy o f  101s form). __-__-- --- -__I 

Ilircctor .or Paicrlts is  r.;queated IO a p r q  the ISSL\C Fee and Piihliciition Fee (if any) or to re-apply m y  previously paid issue fee lo the nppliwticn idcnlificd n b v c .  
._-- P.7 -- 
(. + v r h i  n: :ed Sign;' turc ) (I:)atc) 

----. -- 
NOTE: The 1s..uc Fee and Publicai.on FCC (if rcquirurl) vi11 nil1 he, accepted from anyone 
oth.:r r:i;iri iiir: applicant. ii rcgistcrixl attomc. or a cnt or the assignec or othcr pari). in 
intt:rcsI 4s shown hg ihe k o r d s  o f  ttic United &at,* #ate;~ and Tiadernark Officc. 
This E )Ilcctitr!. of i i ifonalion is re, ti$ixl by 37 CFR 1.3) I .  Tlrd information is rcquirc! to 
obtain or reiatii u hcncfit by tbc public whbch IS to file (and b Ihc USPTO IO proass) an 
1ippltc:ition. fniifidui!~lity IS govci-xd by35 U.S.C 122 3nd .I/CFR,I.I4. This atl!cqinn U 
i:aLinicltcd IO tt kr I2 minuws IO coin 4lcte incltding gothi rtng. prcparing, ~d subiniqng thc 
c~implslcd tipplicatii~n Torin to the h ' f O . ,  Tiinc wil l  vary dcliendln upon the individual 
:w, Any coiiiiiicnls oii tlic amount of time you rcqiiirc 10, coni fete this hmr and/or 
ruggcitions fur rctlucing this burden, should hc scti! to the Cltrcf Inkilnation S)lllcer. U.S. 
Piitcni and ':'ratlmiark Ofiicc, 1J.S. Dcperlment of Coirirccrco Alcxandnu Vir m a  
223 1!-145(1. ' I N  JJ0.1- !;END FHD OR C0,MF'LETF.D PORMS'TO THIS ADDI1kSS. 
SENJI TO: Cmninirsionai for Patcr.ts, Alexaidna, \'ir&inia ??3 13-140. 
IJntler,the kipcrwxk Reduction Act of 139.5, no crsoii+ ate required lo re.qmnd lo a 
collection o f  izkirinatiori unless it ciaplays B vdrd Oh& c:ontrcrl burnbcr. 

-----.- ---_I_ 

------ II-- 

TRANSMIT TIIIS FOIM WITH FEE(S) 
OM& 0651-0033 I'TOL. 85 (Rc;. 1 IXi3) Approvcd fcr iisc through 01!30R(K14. US. Patent and Trademark Office; 1J.S. DEPARTMENT O f  COMMERCE 

-~ ~~ ~- ~ ~ ~~~~ ~ 

agents ORs a'tcmatively* (2! "lnc Of a ring'c 
firm (having as a incmlicr a registered actorncy or 
agent) and ljic naiiies o f  up tu 2 rcgistcrcd patent 

2-------.---.- 

~ ~ ~ ~ r j ~ ~ ~ t s '  I f  no name is listed* no name 3 ---- ~ 
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I f  a Conlinuetl Prosecution Application (CPA) was filed in the above-identified application, thc filing date that 
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Examiner: Id. Youns Artunit; 1615 

Commissioner for Yalmts J U ~  a, 2004 
P.O. Box 1450 
Alcxa~~dri&, VA 22313-1450 

Attention: Examiner MicoA Paul Young 

COMMUNI CATtON 
S i r :  

This communication is being submitted io  accordance with the telephone message on 

Jariuary 7, 2004, thxt Examiner Micah Paul Young I& with Mr. David G. W a k ,  Associate 

Attorney for tho undCrsig.ed 

A Notice of Allowance for the almvsreferenced application was mailed on December 19, 

ZOO:!. Upon review of the Notice cnf rzllowability and accompanying documents, Applicants' 

Altorney dttcrmincd that im-tain claims t b t  were indicattta 88 allowable were cancelled (c.g., 

claifns I and 4) and certah claims which were pencling (claims 30 and 43) were not 

ackriowledged in the Notice of AlIowance. In addition, tlie four (4) pagcs of Form PTO-1449. 
which were submitted on Septmmbcr 17, 2001 together with the Information Disclosure 
Statemant of thc same dah:, and rcsubmittzd with the amendment of November 21,2003 to the 

Wiiitcd States Patent Office, have not been returned to Applicant initialed by the Examinm. 

As requested by the Examiin a listing ofthe pending claims is provided below and thc 

(4:) pages of the above-mentioned ]:om PTO-1449 are included herewirh. 

I 

. .. 
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-- I,ISTI,NG OF CLAIMS 

Claim 5. A. controlled relcasc oral dosage form for tho reduction of g e m  glucose levels in 

human patients with NLDDM, coinprising an effective dose of metformin or a 

pharmaceutically u:cepcible salt ?hereof and a controlled-relcasc carrier to control the release 

of said metformin or phurmeceutcally acceptable salt thereof h m  said dosage form, said 

dosage form being suiia!Ae for providing once-a-day oral administration of the metformin or 

phar~rIaceuticalty acceptable salt thereof, wherein foIlowiog oral administration of a single 
dose, closagc forni provides a mean time to maximum plasma concentration (TmJ of the 

metformin from 5 5  to 7 hours after administration following dinner. 

Claim 7. The controlled rtlcase oral 3osage form of claim 5 ,  which cxbibits tho folbwing 

dissolution profiles when tested in a USP type 2 apparatus at 75 rpm in 900 ml of simulated 

intestinal fluid (pH 7 5 phosphate buffer) and at 37 C: 

0-30% of the metformin or 6idt thereof released after 2 hours; 
10-45% of the metformin or salt thereof releaded after 4 hours; 

30-90% of metfonru,n or salt thereof released aftex 8 h o w ;  
not less than 50% ofthe metfonnin or salt thereof released after I2 hours, 
not loss than 60% of'the met formin or salt thercof mleased after 16 hours; and 

not less than 70% ofthe metformin or salt thereof released after 20 b o w .  

Claim R .  The controlled releat oral dosage form of claim 5,  which exhibits the fallowlrig 

dissolution profj~es when u:sted in a USP type 2 apparatus a& 75 rpm in 900 ml of 

simulated intestinal fluid {pH 7.5 phosphate buffer) and a! 37 C; 
0.25% of the metforrmn or salt thereof released after 2 hours; 
2040% of the metformin or salt thereofreleased after 4 hours; 
4'5-90% of tht: metformin or salt thereof reitcased after 8 hours; 

m t  less than 60% ofthe melformin or salt thereofreleased after 12 hours; 
not less than 70% ofrhe me1 formin or salt tlwreof released after 16 hours; and 
not less than 80% of the merformin or salt thereof released after 20 hours. 

2 
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Claim 9. The controlled release oral dosage form of claim 5 ,  whch 

provirlcs a width ai 511% of !he height of a mean plasma miimtratiodtimc curve of the 

metformin from about 4.5 to about 13 hours. 

Claim 10. Tho controlled release oral dosage form of elaim 5,  which 
provides a width at 50% of die heigh ore. mean plasma concentratiodtime curve ofthe 

metforrain from about 5.5 to about IO hours. 

Claim 1 1 .  The controlled n:lease o ~ i l  dosage form of claim 5, which 
provides a mean maximum p l a ~ m ~  concentration IC,$ of metformin which is more than about 
7 tirncs the mean plasma level of daid nictfomin at about 24 hours after the administratiofl. 

Claini 12. The controlled rslcasc oral dosagc form of claim 5, which 
provides a mean maximum plasma tancentration (CmX) of metformin which is from about 7 

times to about 14 tiales the plasm 1L;vol of  aid rneIf?n-mbi ut about 24 h o w  aAer 
administration. 

Claim 13. The cont~-olled release oral dosage form of claim 5 which 
prowdes a mean maximum plasma Imoncr!ntration (C!,,,"w) o f  rnetfoimin which is fiom about 8 

time:; to ribout 12 tirnca the plasma !.eve1 of said metformin at about 24 hours after 
adrni uisll-ation. 

Claim 14. The controlled ixlease oral dosage form of claim 5 which 
provides E mean maximmi plasrns concentration (LE) of matformin fiam about 1500 ng/d to 

about 3000 ndml, based on admini&ation ofa2OOO mg once-day dosc of metformin. 

C1ai.m I S. T h e  conrroUed .release oral dosage form o f  claim 5, which 

provides a mean m;rximun~ plasma concentration (C,& of metformin from about 1700 n@ml to 

aboiu 2000 nghnl, bilsed on administration of a 2000 mg orlcca-day dose of metformin. 

3 
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Claim 16, The controlled release oral dosage form of claim 5 which 

provides 13 mean A U C O . ~ ~ ~ ,  of at lea&t 809'0 of the mean Auc0.24 provided by administration of an 

irnmediata release referenu: standard twice a day, wherein the daily dose ofthe reference 

standard is substanti;rlly equal to the. orice-a-day dose of metformin administered in the 

controlIec1 release oral dosage form. 

Claini 17. The controlled ralease oral dosage form of claim 5 which 

provides tl. mean AUCD-~QI,, of at leu t 90% of the mean ALICb24 provided by administration of 

an immediate releast; referena standard twice a day, whcrcin thc daily dose of the reference 

standard is substantially equal to the orrce-a-day dose of metformin admmisrered in the 

contwlled release oral dosage form. 

Claini 18 The connoUed release oral dosage form of claim 5 which 
pruvides a mean AUC&24hr from about 17200 ng.hr/ml to about 33900 ng.hrlml, based on 

adniiniatralion of a 2000 r n g  oncc-a-day dose ofmetformilL 

Clatni 19. The controllcd rdcase oral dosage form of claim 5 which 
provides a mean AUC&2)hr from about 17200 ng.hr/ml to about 26500 ng,hr/ad, based on 

ahiriistration of a 2000 mg oncca-day (lose of metformin. 

Claini 20- The controlled release oral dosage form of claim 5 whkh 
provides a mean AUCo.z4k fiom abclutI9800 ng.hr/ml to about 33900 ng.hr/ml, based on 

adrriiiustraa'on of a 2000 rng once-a-day tiore of metformin. 

Claini 2 1. The controlled release oral dosage form of claim 5 which 

provides a mcan AUG, of'18277 A 2961 nghr/ml and a mean C,, of 1929 * 333 nglml, far 
adminiswation of a 1700 mg once-a.day dose of metformin. 

Claim 22. T h e  controltled rtleasc orel dosage form of claim 5 which provides a mean AUCo- of 

2033 S -f 4360 ng*hr/rnl and a mean (2,- of from 2053 f 447 np/ml, for administration of a 2000 
mng once-a-day d o ~  of met formin. 

4 
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Claim 23. The conbcilled release ord dosage form of claim 5 which 
provides s mean AUCo.2, o f  268 18 :C 7052 nghr/ml and a mean C, of 2849 & 797 

ng/nil, for administnition o:Fa 2000 ing once-a-day dose of metformin. 

Clainl24. The controlled release oral dosage form of Claim 5 which provides a rnem AUCo.24 

of 22.590 * 3426 ng4u/xnl and a maw G,.x of 2435 i 630 ng/ml on the first day of 

adniitiistrabon and a mean AWCO.~, o f  24 136 f 7996 np.hr/ml and a mean CmX of 2288 f 736 

ndml on the 14* day of administration, [or adminklrdtion of a 2000 mg once-aday dose of 
metforrnm. 

Clah.125. The cant~olled reloasc oral dosage form of club 21 which 

provides a mean tla from 2.8 to 4.4. 

Claim 26. Thc conrmlled ieleabe oial dosagc form o f  claim 9, which provides a mean time to 

maximum plasma concentretion (T,,,,J of matformin from 6.0 to 7.0 hours aftcr the 

administration. 

Claim 2’7. The controlled r1:leasc onll dosage form of claim 9, which provides a mean time to 

IIuLXimum plasma wncenhation (Tinax) of metformin from 5.5 to 7.0 hours aAer administration. 

Claim 23, The  controlled s!easc dosage form of claim 5 , whcmin the met formin or 
phannaccutically accoptab Ir. salt Lhureof is provided by at least one controlled-rclcasc tablet, said 

tablet comprising: 
(a) a core comprising: 

(i) 
(ii) 
(iii) optionally an absorption enhancer; 
a membrane coating surrouiding the core; and 
ai. least one passagway in the membrane. 

the metfomiin or a pharmiiCeUtiC8lly acceptable salt; 
optionally a binding agent; and 

(b) 

(c) 

5 
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Claim 30. The contmlled release oial dosage form of claim 29, wherein said membrme is a 

semi pen~icrlblc membrane. 

Claim 43. The controlled rclcasc oral dosage form of cIaim 5,  which provides it mean time to 

m i m u m  plasma ccxmnbation (T,,,,,J of metfomin at from 6.0 to 7 hours after the 
administration of the dose. 

6 
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._.-- Conclusion 

Applicants rr!spectfirlly requ:st that the Examiner provide a supplcmcntal notice of 
allonraw> indicating the properly allowed olairns and thc initialed four (4) pages of Form PTO- 
1449 to the undersignad. 

Respectfully submitted, 

DAVIDSON, DAVIDSON & KAPPEL, LLC 

.- 
By: 

No. 32,728 

Davidson, Davidson &.Rappel, J,LC 
48s Seventh Avenue, 14th Floor 
New Yox'k, New York 10018 
(212) 736-1940 

7 
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FROM: David G. Knasiak; PAGES: 12 (includbgcover sheet) FEB 0 6 2004 

DATE: January 8,2004 OFF IC1 AL Attorney Docket Nos.: 300.1005 

PLEASE I)ELlVIZR THE FOLLOWING TO: 

- Rec!pients(s): Micah PWUI Young Fax Number: 1-703-746-7648 
--_I .--- 

---_-__, ---- - 
MESSAGE: Please a e e  attached, 

Thb lransmixviom was sentfhnrjux number (212) 736-2427. Ifvou hove any problem ivtth 
your reception, please tele-thhone the sender a! (212) 736-3940 Ex:. 231. 

i 25xIEw or PACSlMnE W S M  l S , W  

I__ I_ ---- -. 

1 hereby cenify thal this papa wlrh c!nclosuru arc holng f,wirnils msmittcd to the Parent md "Itsdmwk Office on the dab shown 

Dnvid 13. Knsoiak Daw 
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KNITED STATES PATENT & TRADEMARK OFFICE 

Re: Application oE Xiu Xiu Cheng, et al. 

Serial No.: 09/705,630 

Filed: November 3,2000 

For: Coatrolleci Release Metformlo Compositions 

Examiner: M. Young Art Unit: 1615 

AMENllblENT UNDER 37 C.F.R. 6 1.312 

Mail Stop Issue Fee 
Commissioner for Patents 
P.O. ‘Box 1450 
Alexandria, VA 2231 3-1450 

January 9,2004 

r. INTRODUCTORY COMMENTS 

Sir 

In response to the Noticc of AHowance datcd Dzcembcr 19,2003, Applicants respectfully 

requcst that the following clean claim set be published in the printed patent. Applicants iilso 

request that the initialed copies of the PTO 1449 Forms previously submitted on September 17, 

2001 together with the Information Disclosure Statement of the same date, and resubmitted with 

the amendment of November 21 , :LO03 be returned to the Applicant, as described in more detail 

in the “Remarks” section below. 

I 
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300.1005 

11. CLEAN SET 0%' CLAIMS 

5 
ClairnJf'A controlled release oral dosage form for the reduction of serum glucose levels in  

human parients with NDDM, comprising an effective dose of metformin or a 
phannaceutically acceptable salt thereof and a controlled-release carrier to control the release 

of said metformin or pharmace.utically acceptable salt thereof from said dosage form, said 

dosage form being suitable for prosiding once-a-day oral administration of the inetfoimin or 

phannaceutically accrptable salt thereof, wherein following oral administration of a single 

dose, dosage fonn provides a mean tirnc to maximum plasma concentration (TmJx) of the 

metformin from 5.5 ta 7 hours after administration following dinner. 

'L \ 
d/  Claiq,,?. The controlled release oral dosage form of claimAwhich exhibits the following 

dis!;olution profiles when tested tn a IJSP type 2 apparatus at 75 rpm in 900 ml of simulated 

intcstinal fluid @a 7.5 jdiospbale huffer) and at 37 C: 

0-30% of the mstformin or salt thereofreleased after 2 hours; 

10-45% ofthe metformin or salt thereofreleased after 4 hours; 

30-90% of metformin 01- siilt thereof released after 8 hours; 

not less than 5Cl% of the; metformin or salt thereof released after 12 hours; 

not less Clian 60% of tha metformin or salt thereof released after 16 hours; and 

not less rhan 70% of ttt; metformin or salt thereof released after 20 hours. 

3 i 
C :lairn&The controllcd relcase oral dosage form of'claim,5(which exhibits the following 

rlisschtion profiles when testcd in a USP type 2 apparatus at 75 rpm in 900 ml of 

:;imulated intestinal Auid @H 7.5 phosphate buffer) and at 37 C. 
0-25% ofthe metfont-in or salt thereof released afker 2 hours; 

20-403"o of the  metformin or salt thereof released after 4 hours; 
45-9094 of the metformin or salt thereof released after 8 hours; 

not less than 60% of the nietfurmin or salt thereof released after 12 hours; 
not lehs than 70% of the metformin or salt thereof released after 16 hours; and 

not less than 80% of the metformin or salt thereof released after 20 hours. 
2 
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4,* ( #  

Claim 9’. The ConVdled release oral dosage form of claim,$: which 

provides a width at 50% of the height of a mean plasma concentratiodtime curve of the 

rneciionnin &om about 4.5 to about 13 hours. 

/. ./ 
’5, 

Cfarm .id The controlled release: oral dosage form of claiyy4; which 

provides a width at 50% of the hsight of a mean plasma concentratiodtime curve of the 

me:formin from about 5 . S  to about 10 hours. 

i I ’  
Cliiim I J :  The controllr:d rclcase oral dosage form of claim,5, which 

provides a mean maximum plasma concentration (CmJ ofmetformin which is more than about 

7 times the mean plasma level of said metformin at about 24 hours after the adminiswation. 

2- 

Claim.,L2. r, The c,ontrolled release oral dosage fonn of clctjrn$!/which 

provides a mean rnaxirnum plasma concentration (C,,) of metformin which is from about 7 

times to about 14 times the plasma level of said metformin a! about 24 hours after 

administration. 

, I  I ‘6 
( : l a m  1 Y T h e  controlled release oral dosage fonn of clairn$which 

ftrovdes a mean max:rnum plasma concentration (Cm,J of metformin which is fiom about 8 

limes to about 12 times the plasma level of said metformin at about 24 hours alter 

administration 

-8’ 

I 9 ‘  ClaimJ4: Tha controlled release oral dosage form of clairn&lf which 

provides a mean maximum ~:lasnia concentration ICm) of metformin From about 1500 nglml10 
about 3000 niqinl, based on idministration of a 2000 mg once-a-day dose of metformin. 

I 5 i 
Cliiim,M. The controlled release oral dosage fonn of claim8: which 

provides a mean maximum plasma concentration (C-J of metformin from about I700 nglml to 

ahout 2000 ng/mI, based on administration of a 2000 mg once-a-day dose of metformin. 

B 
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!I * 
Clairn,llS. The conlrollecl release oral dosage form of claim 5 which 

prwide!; a mean AUCOSBhr of at least 80% of the mean AUCo-24 provided by administration of an 

immediate release reference standald twice a day, wherein the daily dose of the reference 

standard is substantially equal to thc once-a-day dose of metformin administered in the 

controlled release oral dosage form. 

i ’ 

CXiirn,ld The contTollr:d release oral dosage form of claim 5 which 

provides a mean AUCO-~J~, of at least 90% of the mean AUC0.24 provided by administration of 

an immediate release reference standard twice a day, wherein the daily dose of the reference 

standard is substantially equal to the once-a-day dose of metformin administered in the 

controlled release oral dosage tsnn. 

( .$ 
Claim 18. The controlled release oral dosage form of claim 5 which 

prowdes a mean AUC5-24hr from ubout 17200 ng.hr/ml to about 33900 ng.hr/ml, based on 

administratian of a 20130 mg oncc-a-day dose of metformin. 

I ‘I, 
(llaiin-lP. The controlled rcleasc oral dosage form of‘ claim 5 which 

provides a mean AUC0.24hr f h m  about 17200 ng.hr/ml to about 26500 ng.hf/ml, based on 

idministration of a 2000 mg once-a-day dose of metformin. 

Claim 20. Tha controlled release oral dosage form of claim 5 which 

provides a mean AUC:o.zq,, from about19800 ng.hr/ml to about 33900 ng.hr/ml, based on 

administration of a 2000 nig once-a-day dose of metformin. 

Claim 21. The controlled release oral dosage form of claim 5 which 

provides a mcan AIJCO-~ of 18277 f 2961 nghdml and a mean C,, of 1929 f 333 ng/ml, foi 

administration of a 1700 mg; once-a-day dose of metformin. 

C:!aim 22. The controlled release oral dosage fotm of claim 5 which provides a mean AUCo- o i  

20335 jc 4360 nghdml and a mean CmX of from 2053 f 447 nglml, for administration of a 2000 

mg once-a-day dose of metformin. 
4 
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\ 

Claim 23.  The controlled ielease oral dosage form of claim 5 which 

provides a mean A~JCO.Z~ of2681& f 7052 nghdrnl and a mean C,, of2849 f 797 

ng/rnI, for administration 111 B 2000 mg once-a-day dose of metformin. 

Claim 24. The controlled release x i l l  dosage form of claim 5 which provides a mean AtJC& 

of 2:!590 f 3626 ngWrnl  and a mean C,, of 2435 k 630 ndml on the first day of 

administration and a mea'? AUCo.24 of 24136 f 7996 ng.hr/ml and amean C,, of 2288 i 736 

nghil on the 14'" day of stdrninish-alioii, for administralion of a 2000 mg once-a-day dose of 

met formin. 

I :  

Claim 25. The controlled release oral dosage form of claim 21 which 

provides a mean t l n  from 2.8 to 4.4. 

, 
$ 1  

Claim '26. The controlled release oral dosage form of claim 9, which provides a mean time to 

maximum plasma concentration (T,&) ofmetformin from 6.Q to 7.0 hours after the 

atln~ini:;tratton. 

C'liiim 27. The conirolle3 releasc. oial dosage fonii of claim 9, which provides a mean time to 

maximum plasma concontralion (Tmax) of metformin born 5.5 to 7.0 hours aAer administration 

, *  

Claim 29: The ci~rrtro1l~:d release.dosage form of claim,S', wherein the metformin or 

pharmaceutically acceptabIe salt thereof is provided by at least one controlled-release tablet, said 

la\ilet comprising:: 

(,a') a core co.mprising: 

(i) 
(ii) 
( i i i )  optionally an ab:jorption enhancer; 

a membrane coating surrounding the core; and 

at least (:ne passageway in the membrane. 

the metformin or a pharmaceutically acceptable salt; 
optionally a binding tigent; and 

(b) 

(c) 

5 
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300.1005 
I . ,  

Claim 301 The conlrolled release oral dosage form of claim 29, wherein said membrane is a 
senriperrtieable mernbrane. 

Clairri 43. The controlled release oral dosage form of claim 5: which provides a mea11 tinie to 

maximum plasma concentration (Tn,3x) of metfonniii at [Torn 6.0 to 7 hours after the 
administration of the dose. 

6 
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-.--__- 
-p$iGAppllcationNo. I Applicant(s) 

_ _ _  ._. _-_-___-- __--- 
I -.- - 

CHENG ET&. Supplemental 
Notice of Allowability 

.C_..-_.__-_l___.________I____-- - -. 
I -- The MAILING DATE of this communici~tion appears OR the cover sheet with the correspondence address-- 

/',I1 c.airns tieing allowable, PROSECUTiON C)N THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
I ~ ~ ? I e ~ i t h  ( c r  previously mailed), a Notice of Allowance i~Pl~OI--85) or other appropriate communication will be mailed in due coursi?. THIS 
11101 ICE O F  Al.LOW.4BlLITY IS NOT A GW\NT OF FATEM RIGHTS, This application is subject to withdrawal from issue at the initiative 
(:if the C;$.ce or upon petition by the applicant. See 37 2 F R  1.313 and MPEP 1308. 

, I .  Eig This conimunication is responsive to 11/21/03 

2 Eij l h e  allowed clairn(s) idare 5J.27,29,:30 and 43 

3. cli] The drawings filed on 03 Noven-iher 2000 are accepted by the Examinei. 

4. [:I Acknowledgment is made of i3  claim for foreigri priority under 35 U.S.C. § 119(a)-(d) or (f). 
I a: [I] AI I ) )  E] Some' c ' )  None of the: 
1 

1, ICkrtified copies of the priority documents have been received. 

2. (7 Certified copies of th8 priority documents have been received in Application No. - . 
3. 0 Copie:; of the certi'ieid copies of the priordy documents have been received in this national stage application from the 

i 
international Bureau (PCT Rule 17.2(a)). 

Cerlific:d copies not received: - 
A~)plicart ha::; THREE hlONTHS FROM TkIE "MAILIVG D.4TE" of this communication to file a reply complying wilh the requirernents 
i i o l d  celow. Failu,.e (CI timely comply will result in ABANDONMENT of this application. 
71415 THREE:-MONTH lJER100 IS NOT EXTENOAE3LE. 

5.. 112 A SUBSTITLJTE OATH OR DECLAW,TION must be submitted. Note the atlached EXAMINER'S AMENDMENT or NOTICE OF 

6. 1:: CORREI~TED DRAWWINGS ( as "replacement s-teels") must be submitted. 

1 ) 0 hereto or 2) 0 to Paper No./Mail Dale --, 

I NFORh,lAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient 

( 3 )  I:] including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) atlached 

(3)  including changes required by tho attachec Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date -_. 

Identdylng indlcla ouch as the appllcatlon inumber [see 37 CFR I.B4(c)) ahould be wrltlen on the drawings In the front [not the back)-of 
e:ich sheet. Replacemont sheet($) should Lie labeled as such In the heador accordlng to 37 CFR 1.121(d). 

7 .  DEPOStT O F  and/or INFORMATb3N about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's commenl regarding REQlJlREIMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

At I a 3 hiwnt(  5;) 

1 1:: N:lt cc of Refewices Cited (Pf'O-892) 
:i! I::, PJrltice of Dritffpers~m's Paten1 Drawing Review {PTO-MB) 

.!I. I I i  lniorrnation Di:i;closure Staterntmts (Pl'O-1449 or PTOISWOB), 

4 !::I IEkarriintds C c  mmenl Regarding Reqciirernent for Deposil 

5. [7 Nolice of Informal Palenl Application (PTO-152) 
6. a Intewiew Summary (PTO-413), 

Paper No./Mail Date -, 
7. 0 Examiner's AmendmenVComment 

8. 0 Examiner's Stalemenl of Reasons for Allowance 

9. IJ Other -. 

F'aper r,Jo./hnail Oate - 

31 E:iologi~.:al Millerial 

Micah-Paul Young 
Examiner 
M Unit: 1615 

I ._ -- - - - . ~ - - _ _ _  
IJ,:;. "elertt , ~ : X I  rr.ldernah X l k o  
lP'.Ol.-:i7 (fiev. 1-04) Notlce of Allowability Part of Paper No./Mail Date 200411 15 
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PRINTER RUSH 
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- .“ -- Week Datc: 
*’’ /’ 

Tracking #: 

DOC CODE 

1449 

fi CLM 

[I SRFW 

n OATH 

n 3 1 2  

[I1 Ins 

[-J IIF’W 

n SPEC: 

MISCELLANEOUS 

Continuing Data 
Foreign Priority 

17 Document Legibility 
[7 Fees 

Other 

U I .  
. -~ -__ -_- 

INITIAIS: #t / -- --- 
NCfTE-l’his form will be included as part of the official USPTO record, with the Response 

” * 
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Examiner 
YOUNG, MICAfl-PAUL 

Art Unit 

1615 

-- Paper Number 

22 

Date Mailed:l2/28/2003 

hIotice Regarding Drawings 

Corrccied drawings fbr the above.-iclr:ntified application. received in the USPI'O on I1 -03-O(J are 
s t i l l  I N ' , I  ;icct:ptable li)r rhe rcasoni sl iclenrified on the nriachcd PTO-938. Applicant is given one 
mqmrli.inir!. to come:\ the info imal i  t ies i$.ithin a two-inonrli tiiiie period from the rnailing claw ot' 
ibis K ; ~ ~ i c e .  THIS TIME 1'ERlOn IS NOT EXTISNDABLE UNDER El'I'tIER 37 CFR 
1,130(;1) OR 1.136(11). Failurc to l ake  corrective rictioii within the set period will result in 
A b B 11 t l o ti in en t of t h c a p p I i ca t io n . 

R:E'TtIRN CI0RIIE:C'TED DRAWINGS TO: 
C'ornniissiuner for Patents 
P.O. 1:0\ 1450 
Ales:i ixlria, Virginia 223 13- 1450 

Office of Patent Publication, 
Publishing Division 
7 03-;IO 5-8 430 

I 
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1J.S. DEPARTMENT OF COMMERCI3 
U.S. Patent and Tradeinark O f f m  

NOTICE OF DRAFTSPERSON'S PATENT DRAWING REVIEW 
are: l 'hz drarvingls) filcd (insen date) I I - '3.:. 0 c) --- 

A. 
B. ,-d objected to by the DraRsperson uniler 37 CFR 1.84 or 1 ,  IS2 for the reasons indicated below. Correc\ed 

approved by the Draltsperson under 37 CFR 1.84 or I .152. 

drawings art requiremi 

1. DRAWINGS. 37 C:FR 1.84(a): Accelrtatile 
co1q;orici of drawings: Mack ink or 
Cttl[ir ( 3  :jets required). 

Color driiwirigs are not acceptable uiitil pclilion is 

Ikiicit and nun bliiclc ink riot pcimitt:d. Fi[;(s)-..- 
gr-anted. w d s )  __ 

2. PtlO'l'OCItAPHS. 37 CFlX 1.84(b) 
-- Onc ( I )  tiill-!one :XL is required. 1:igi.s) - 

Photographs inay not be mounted. 37 CFR I.X4(e) 
- ... Photsgraphs musl meet pibpcr size rtqturcinents of 

37 CFR 1.84(t). Fig(s) , _  . - .- Poor qualiry (haPf-tone). F'ig(s) 
3. TYPE OF PAPER. 37 CFR I.R.l(e) 
- Paper not flexible. strong, rvhitc, a1111 durable. 

,wd4 ___-____________ . - .- - / .- Erasures, alterarkns, overwritings. iii~erlii~cations, 

Figia),&.. _---I___- 

fold:;, ~ o p y  machine niarks&l-acce +XI, 

4. SIZE OF PAPER. 37 CFIC 1.84(f): I tccpiable  
sizes: 
2 1.0 cn) by 21.7 cm (DIN size .44) o f  
21 it cin by 2?.Y cm ( X  1/2x I I inches) 

All drawing sheets not th: same sizt: 

I)r~awings sheets not an amxeptablc >ize  rig(s)--- 
S h c N s )  ~-~ ____  ...- 

5. ILIARCINS. 37 CFF: I ,841:g): Accep:dblc inargins: 
T i q 2 . 5  cm Lefl 2.5 t m  Right. 1.5 cm B(ittoin 1.0 cm 

,d' Margins not accsptable. Fig(s?_l-. 2'. ._ --4 + - . ._ a' Top ( F )  ___-&€:ti (L) 
- ._ ... JWt ( R )  Bottom (U) 
6 .  vIEWS.  37 CFR 1.84(h) 
P.EMINDt%: Specification niay requirc revision to 
correspond to drawing, changx, e.&, if!'ig. 1 is 
chmged to Fig. IA. Vi{; IB a d  Fig,. IC. etc., the 
sptciticiition, at the Brief De:;cription oi lhc I.lrawings, 
must likewise be cha.iged. 
_. 

7. SECCIONAL VIE\VS. 37 CFR 1.83(h:K3) 

Virws  not labeled separa~ely or properlj. 
FigW I-_______I.____- 

Sectional desianation should be noted with 
Ar,.ibic o r  Roman nuinhers. t.ig(s) 

8. ARRANGEMENT OF VIEWS. 37 CFR I .84(i) 

fashion wlieii page is either upright or turned so 
that the lop becomes the righi sitlc. cxc.:pt for 

.._ - Words do not appear on a horixnntal, leif-to-right 

grwhs. Fig(s)-s----.-.- 
9 .  SCALE. 37 CF'R I .84(k) 
. -- Scale nut largs enough to show ycchanism 

wiihoul crowding when drawing is rcduccd in 
s i x  ra two-thirds in reproduction. 
FigW _____4.-- 

10. CHARACTER OF LINES, NUMBERS, & 
LETTERS. 37 CFR I .84(1) 
.-Cf.ines, numbers & letters not unil'ormly thick and 

=defined, clean durable, a d  black (poor line 
quality). Fig(s)-./ ..-. 

I I. SIIADINC. 37 CFR 1.84(m) 
-- Solid black k e a s  pale. Pig(s) . - Solid black shading no1 permitted. Fig(s) 
12. NUMBERS, LETTERS, & REFERENCE 
CH,+CTERS. 37 CFR 1.84(p) 

&d'igure legends are'poor. Fig(s)J_.---F'j", 

c'Numbzrs and reference characters not plain nrid - 
legible. Fig(s)- 1 -fc -_--. 

Numhers and reference characters not r)rientcd in 
the same direction as the view. 37 CFR I.B?(p)( I )  

English alphttbet not used. 37 C1-It 1.84([))(2) 

Numbers. letters and reference characters must be 
HL least 32 cin (118 inch) in height. 37 CI:R 
I .84(p)(3). Pigts) 

13. .LEAD LINES. 37 CFR I .84(q) 
Lead lines missing. Pig(s) 

Pig(s) -.- .- - 

Fig( s)..- -.- - 

-. 

.- 
14. NLJMBERlNG OF SIIEETS OF ORAWINGS. 
37 CFR I .84(t) 
- Sheets not numbered consecutively, a id  in Arabic 

numbers beginning with nuinber I .  Sheet(s)-- _ _  
15. NUMBERING OF VIEWS. 37 CFR 1.84(u) 
-- Views not numbered consecutively, and in Arabic 

16. DESIGN DRAWINGS. 37 CF'K I .  IS:! 
- Surface shading shown not approprialc. 

-- Solid black surface shading is not permitted exccpt 

numerals, beginning with numher I. J'ig(s) 

Fig(s)-- 

when used to represent the color hliick as well as 

I.:c view .: r - Date 1 L -.&$ ' L J  Y _- 
i f  yoii h a w  questions, call (703) :105-84@4. Attachment lo Paper No. - - 

ff U.S. GOVERNMENT PRINTtNQ OFFCE: 2003-301i.l53 
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, cx ')SITIONS ! 
Iiiw 7 ;  ;Qu Xiu Chang, et al. 
Application Serial NO.: 09/705,630 
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d f l l x ;  Xlu Xiu Cheng, el al. 
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COMPCE )NS 
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Application Serial No.: 09/705,630 

8 Yiu Cheng, et a[. 
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' rlPOSITIONS . A o r :  Xiu XLu Cheng, et 81. 

Application Surial No.: 09/705,630 
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In\ or: Xiu Xiu Chang, el ai. 
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! 
300.1005 ’ ,. 

IN THIC UNWED STATES PATENT & TRADEMARK OFFICE 

I 

300.1005 ’ \ 
I IN THIC UNWED STATES PATENT & TRADEMARK OFFICE 

Applicants: 

Serial No.: 
Filed: 

For: 

Art Unit: 

Xiu Xiu CHENG, et a]. 

09/705,630 

November 3,2000 

CONTROLLED RELEASE METFORMIN 
COMPOSITIONS 

1615 

RE:SPOPJSE TO PJOTICE REGARDING DRAWINGS 

Cornmissioner for Patents 
P.Q. Bcx 1450 
Alexartdria, VA 22313-1450 

January I I ,  2005 

Sir: 

In response to the Nolice: Regtuding Drawings, dated December 28, 2004, Applicants 

submit replacement drawings, Figures 1-8. 

If any additional fees iue deerred to be due at this time, the Commissioner i s  aulhorized 
to charg: payment of the sam: to Deposit Account No. 50-0552. 

Respectfuliy submitted. 

DAVIDSON-VIDSON & KAPPEL. LLC 

By: 

Davidson, Davidson & Kappel, LLC 
485 Seventh Avenue, 14”’ Floor 
New York, NY 10018 
(2 1 2)7RC,- 1940 

Reg. No. 4 l@40 
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COMMISSIONER FOR PATENTS 

FlSRfvl f'TO-1083, ~ , . 
P.O. BOX 1450 
Ak!xandria. VA 22313-1450 

Ir. re application of: Xlu Xlu CHENG, et td. 
Serial No.: 091705,630 
Filed: November 3,2000 
For: CONTROLLED RELEASE METFORMIN CUMPOSITLONS 
S i r :  

4 
.cket No.: 300,1005 

Date: &uaw 11. *2!?,!& 

Transmitted herwith Is a Response to Notlce Regarding Drawings in the above-Identified application. 

f l  Small eiitily status of lhis applicallon under 37 C.F.R. 1.9 and 1.27 has been 

n A verifieil statement lo establish small entity status under 37 C.F.R. 1.9 and 

[X) No fee for additional claims it; required. 
D A fil!ng fce for addirional claim,; calculated as shown below, is required: 

established by a verified statement piwiously :submitled. 

1 . 2 7  is unclosed. 

SMALL ENTITY 
J&&W 1 FEE L 

TOTAL: $ a TOTRL: 5 

* I f  the e n t r y  i n  CO. 1 is l e sa  than the entry in Col. 2. vritc - a u  in C o l .  3 .  
9 4  

* ' *  
I f  the  "Highes,t Number P:teviously Paid '?or" I N  THIS SPACE ie laaa than 20. w r i t e  'ZU" in :hie space. 
I f  t h e  "Xl .ghebt  Numbar Previoue.ly Paid .?or" IN THIS SPACE is less than 3 ,  w r i t e  03a  fn  t h i s  Bpa2e. 

IN Also transmitted herewith are: 
[ ] Petition for one-month extension under 37 C.F.R. 1 .I36 (in duplicate) 
[X] Other: Eight sheets of drawings 

Check(s) in the amounts of $.ClO Idare attached to cover: 
0 Fillno fee for addltloniil claims under 37 C.F.R. 1.18 
0 Petition fee for one month extension under 37 C.F.R. 1 - 1  36 
0 Other: 

The Assfstant Comrnlssiuner i:j hereby iwUiorized to charge payment of the following fees assoclated with this 
comrnunlcatlon or credit isny overpaymttnt Lo Deposit Account No. 50-0552. A duplicate copy of this sheet Is 
enclosed. 

I 1 '' 

1.q 

Any fillng fee under 37 C.F.R. 1 .?6 for the presentatJon of addlllonal claims which are not paid by 
check submitled herewith. 
Any patent application processing feos under 37 C.F.R. 1.17. 
Any petition fees far extension under 37 C.F.R. 1 .I36 which artl no1 paid by check submitted herewith, 
end II is hereby requested that .:his be a petition for 
1.136. 

[w.. 
[I(] 

485 Seventh Avenue, 14m Floor 
New York, New York 10018 
(212) 736-1940 

I I'ewhy cerlib) that lhis correspondence and/crr documenls referred to 
in aKdc.hsd therein itndlur feo are being depoislted with !he United 
Stn:es I%slaI Servicd 8s "first class mail' in ari envelope addrassed to 
C~iririii!x;Icner for Patenb. P.O. Box 1450, Almandria. L'A 22313-1450' 
O ; I  .lanuan/ 11,2(105 . 

Cl \'/IlX5UN, [IAVIDSON & KAPPEL, I.LC 
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a Practitioners associated with the Customer Number 

+ POWER OF ATTORNEY 

CORRESPONDENCE ADDRESS 
INDICATION FORM 

47888 

Country 
Telephone 

OR I I 

1 Email I 

0 Practitioner(s) named below: 

Signature 
Name 

Title and Company 

I I Name Registration Number 1 

4 m  6 2  1 Date i m w  la,= 
Roberta Loomar I Telephone 1954-76A211 
Vice President, Chief Compliance Officer and Assistant General Counsel; Andrx Corporation 

I I 

! I 
I I I 

as my/our attorney(s) or agent@) to prosecute the application identified above, and to transact all business in the United States Patent and 
Trademark Office connected therewith. 

Please recognize or change the correspondence address for the above-identified application to: 

The address associated with the above-mentioned Customer Number: 
OR 

The address associated with Customer Number: 
OR 

Finn or 
Individual Name 

Address 
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PTOISW96 (04-07) 
Approved for use through 09/30/2007. OMS 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

JUL'Z 3 2007 
Papemon Reduction Act of 1995, no persons are required to respond to acollection of information unless-it disp1ays.a valid OMB control number. 

STATEMENT UNDER 37 CFR 3.73tb) 
A - 

"U Entitled: CONTROLLED RELEASE METFORMIN COMPOSITIONS 

I I C  , a Limited Liabilitv Comoanv 
(Name of Assignee) 

states that it is: 
1. 

2. 

in the patent application/patent identified above by virtue of either: 

A . m A n  assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded 
, or for which a copy 

OR 
B.D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

(Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

the assignee of the entire right, title, and interest; or 

an assignee of less than the entire right, title and interest 
(The extent (by percentage) of its ownership interest is %) 

in.the United States Patent and Trademark Office at Reel 
thereof is attached. 

, Frame 

1. From: Chih-Ming Chen et al. T ~ :  Andrx Corporation 

The document was recorded in the United States Patent and Trademark Office at 
Reel 011679 , Frame 0517 , or for which a copy thereof is attached. 

To: Andrx Corporation, A Delaware Corporation 

The document was recorded in the United States Patent and Trademark Office at 
Reel 013792 , Frame 0227 , or for which a copy thereof is attached. 

2. From: Andrx Corporation, A Florlda Corporation 

2 F ~ ~ ~ .  Andrx Corporation T*. Andrx Labs, LLC 
1. I .".I.. I Y .  

The document was recorded in the United States Patent and Tradernark Office at 
Reel 013788 ,Frame 0187 , or for which a copy thereof is attached. 

Additional documents in the chain of title are listed on a supplemental sheet. 

3 As required by 37 CFR 3,73(b)(l)(i), the documentary evidence of the chain of title from the original owner to the 
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.1 1. 

[NOTE: A separate copy (!.e:, a true copy of the original assignment document(s)) must be submitted to Assignment 
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 
302.081 

horized to act on behalf of the assignee. 

Signature Date 

.JL9 b,>* 

Roberta Loomar 954-762-621 1 

Printed or Typed Name Telephone Number 

Vice President, Chief Compliance Officer and Assistant General Counsel 

Title . 
his colledion of information IS required by 37 CFR 3 73(b) The information IS required to obtain or retain a benefit by the public which is to file (and by the 

USPTO to process) an application.. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comrnenis on the amount of lime you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S.'Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 7450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandrla, VA 22313-1450. 

lfyou need assistance in completing the form, call 7-800-PTO-9799 and select option 2. 
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TRANSMITTAL 

Firm Name 

Signature 

Printed name 

Date 

, 

ENCLOSURES (Check a//  that app/! 
n 

HEDMAN & COSTIGAN, P.C. 

Matthew J. Solow 

July 19, 2007 I Reg. No. 156,878 

0 

Signature 

ped or printed name 

Fee Transmittal Form 

Fee Attached 

, 

Date JUIY 19,2007 J. 

AmendmenVReply 

0 After Final 

0 Affidavits/declaration(s) 

Extension of Time Request 

Express Abandonment Request 

Information Disclosure Statement 

Certified Copy of Priority 
Document(s) 

Reply to Missing Parts/ 
Incomplete Application 

0 under 37 CFR 1.52 or 1.53 
Reply to Missing Parts 

SlGNP 

Drawing(s) 

Licensing-related Papers 

Petition 
Petition to Convert to a 
Provisional Application 
Power of Attorney, Revocation 
Change of Correspondence Address 

Terminal ‘Disclaimer . u Request for Refund 

CD, Number of CD(s) 

0 Landscape Table on CD 

Remarks I 

n After Allowance Communication to TC 

Appeal Communication to Board 
of Appeals and Interferences 

0 Appeal Communication to TC 

Proprietary Information 

Status Letter 

(Appeal Notice, Brief, Reply Brief) 

Other Enclosure(s) (please Identify 
below): 

Statement Under 37 CFR 3.73 (b) 
Return Receipt Postcard 

URE OF APPLICANT, ATTORNEY, OR AGENT 

CERTIFICATE OF TRANSMlSSlONlMAlLlNG 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Sewice with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a bhef i t  by the public which is to file (and by !he USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 andl.14. This collection is estimated to 2 hours to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, US.  Patent and 
Trademark Office, US.  Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

I f  you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 

. . ,” , . . .. . . . . . .. I &_ . ,. . . , . . . . . . 
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a . .  Page 1 of I 

g@mp@T/g$ 
UNITED STATES PATENT AND TRADEMARK OFFICE 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent ond Trodernork Office 
Addrass COMMISSIONER FOR PATENTS 

PO Box 1450 
A l C X a n d n s , V ~  21313-1.350 
WIW upto gov 

I I 1 FIRST NAMED APPLICANT I ATTY DOCKET NO fllTLE APPLICATION NUMBER FILING OR 371 (c) DATE 

09/705,63 0 11/03/2000 Xiu Xiu Cheng 300.1005 

CONFIRMATION NO. 6707 
47888 
HEDMAN & COSTIGAN P.C. 
1185 AVENUE OF THE AMERICAS 
NEWYORK, NY 10036 

I llllllllllllllll lllll11111 Ill11 11111 lllll1111111111 Ulll IIII 11111 11111 11111 lllll lilllllll1111 
'0C000000025054548' 

Date Mailed: 07/27/2007 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07/23/2007. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

Office of Initial Patent Examination (571) 272-4000, or 1 -800-PTO-9199 
OFFICE COPY 

, . .  . .  .. . . . . .  . _ .  
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Page 1 of 1 0 

UNITED STATES PATENT AND ~ E M A R K  OFTICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address COMMISSIONER FOR PATENTS 

PO Box 1450 
Alexmdna. VI-a 22313-1450 
Mvwuspto go" 

I I I I APPLICATION NUMBER FILMG OR 371 (c) DATE FlRST NAMED APPLICANT ATTY POCKET NO /TITLE 

091705,630 1 1/03/2000 Xiu Xiu Cheng 300.1005 

23280 
DAVIDSON, DAVIDSON & KAPPEL, LLC 
485 SEVENTH AVENUE, 14TH FLOOR 
NEWYORK, NY 10018 

CONFIRMATION NO. 6707 

Date Mailed: 07/27/2007 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 07/23/2007. 

The Power of Attorney to you in this apptication has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

Office of Initial Patent Examination (571) 272-4000, or 1-800-PTO-9199 
OFFICE COPY 

. 

. .. , , ... . .. .... .- ,,_ . . . ~ . . . . .. , ., . , .. 

AUROBINDO EX1005, 217



I 
I 

I 

/ 

.---- -- -- 
PATENT APPLICATION FEE DETERMINATION RECORD 

Effective October 1, 2000 
.I---- - 

- ~~~ _ _  -~ 

Application or Docket Number 

CLAIMS AS FILED - PART I SMALL ENTITY OTHER THAN 

MLILTIPLEI DEPENDENT CLAIM PRESENT aI 
* If the difference 111 column 1 is less than zero, f w e r  "0" in column 2 

CLAIMS AS AMENDED - PART il 

NUMBER PRESENT ADD1- 
RATE TIONAL 

xa 9= 

X40= 

FEE 

+135= 

TOTAL 
ADDIT. FEE, 

OR 

OR 

OR 

OR 

AD131- 
RATE TIONAL 

F E E  

X$18= 

XBO= 

+270= 

TOTAL 
ADDIT. FEE 

(Column 2) (Colurnn 3) 
IllGHEST 
FJUMBER PRESE-NT 

I'AID FOR 

ADDI- 
RATE TIONAL 

- - 

PFiEVlOUSLY EXTRA 

-_ 
X $ 9 =  * *  

* * *  - - 
-- X40= X80= 
NDEPJT CLAIM 

+l 35= 
TOTAL TOTAL 

ADO11 FEE -OR ACIDIT FEE 

I =  I 

ADDI- 
RATE T,lONAI f X$18= xao= 

FEE 

' I f  thc entry in co lmn  1 is less than the entr( in columr 2, write "0" in column 3. 
* '  !I t i e  "Highest Number Previously Paid For' IN THIS SPACE Is less than 20, enter "20." 
***!I the "tii!lhesi humber Prevlously Paid For" IN THIS SPACE is less than 3, enter "3." OR ADDIT.FEE FEE 

lhe "Higlwst Ni rnbrtr Previously Pald Fof  (Total or Independent) is the highest number found In lhe appropriate box in c~ilurrln 1 .  
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Day : Sunday 
Date: t0/20/:!002 

-. Time: 16.15 43 
.ZBEr 

__..a. LIZ, i , .I ,I_... -- 

Application Number Information 

Ap plication Nun1 ber: 0917261 133 
.4ssignments 

Examiner- Number: 77687 / FUBARA, BLESSING' 

Filing Date: 11/29/2000 Group Art TJnit: 1615 
ESffective Clatc: 1 I /29/2000 
,9pp 1 i cat io] I Received : I 1 /30/2000 
J'almi N L ~  n i be t : 

C:lass/Subclass: 424/400.000 
Lost Case: NO 
Tnterfercnce Number: 

Waiting Tor Kcspouse Desc. 
Mail Final IieL 

Issue Date: 00/00/0000 
1 : ~  te of Abiuidonmen I: 001'00/U 000 
A ttoi-ney Docket Number: 300.1023 
Status: 61 /FINAL REJ15CTlON MAILED 
C:onlirniaIion Number: 6199 
'l'itlc of Invention: CONTROL LEI) REl,KASE: METFORMIN FORMULATIONS 

Unmatched Petition: NO 
L&K Code: Secrecy Code:l 
Third Lcvel Review: NO Secrecy Order: NO 

Status Date: 07/15/2002 

'[(I k;c) hxk usI: ' > a d  hution on your browser toolbai. 
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NamdNumber: 09705630 
Start Dale: Any Date 

Total Records Found: 12 
End Date: Any Date 

,4cconriting Sequence Tran Fce Pee Date Pay men t Met hod D:ite Nuni. Type Code 
0 4 /09/200 I 
04/u9/"100 1 
04/09/?;00 I 
04'1 7/?.00 1 
0'7/12/2002 
0'7.1 1.m 00 2 
0:3 /O 612 0 0 3 
03/14/2003 
Z2/2(i12003 
03/05,'2004 
533/05:'2004. 
091 0.'2004 

... ...., _.... ,, .... ~ ..., ..._,___.. 

00000071 1 1(!1 
00000072 1 - 105 . -. 

00000073 I 1- 103 
00000164 1 - 53 1 
00000010 1 117 
00000011 1. 1 43 
0000010s 1. 1251 
00000002 1. ISM 
00000076 JJ _-- 1253 - 
00000001 :I J3!1 . 

00000002 .L 8001 
00000252 11007 

....._......__..,... '~ ,...,.... jli .........,....,. .....,....,,..... ....... l..,l... 

$710.00 04/05/2001 CK 
$130.00 04/05/2001 CK 
$396.00 04/05/200 1 CK 
$40.00 04/05/2001 CK 

$920.00 07/08/2002 CK 
$1 10.00 07/08/2002 CK 
$110.00 03/04/2003 CK 
$180.00 03/03/2003 CIC 
$950.01) 11/24/2003 CK 

$1,330.00 03/03/2004 CK 
$30.011 03/03/2004 CK 
$20.00 01/04/1970 DA 500552 

...................................................................................... ...,........... I ~~. 
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ISSUE SLIP STAPLE: ARFA (for additiond cross references) 

I 

INDEX OF CLAIMS 
N ................................. Non-elected v ................................ Rejected 

- - ............................... Allowed 1 ................................. Interference 
.- (Through numeral) ... CancelEd A . . , . . . . . . . . . I  .................... Appeal 
- : ................................ Restricted 0 ................................. Objected 

If more than  150 claims or 10 actions 
staple additional sheet here 

(LEFT INSIDE) 
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, .  

- .. . . ___ . .. - . . .. .... 

SEARCH NOTES 
(INCLUDING SEAPCH STRATEGY) SEARCHEiD 

Exmr. 

-- 

‘I( 

I 

:ERENCE SEEARCI-IED 
-Sub.]-TZ-j--!Exmr. 

( I3 I GHT OUTSIDE) 
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