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Background of the Invention

The biguanide antihyperglycemic agent metformin-

disclosed in U.S. Patent No. 3,174,901 is currently

70 marketed in the U.S. in the form of its hydrochloride
salt (Glucophage®), Bristol-Myers Squibb Company) .

The diagnosis and management of type 2 diabetes

mellitus is rapidly undergoing progressive changes. It
is now widely accepted that glycemic control makes a

25 difference. The goal of diabetes therapy today is to
achieve and maintain as near normal glycemia as possible
to prevent the long-term microvascular and macrovascular

" complications of an elevated blood glucose. The

diagnosis of diabetes has undergone significant changes

30 as evidenced by the new ADA diagnostic and classification
guidelines. Oral therapeutic options for the treatment
of type 2 diabetes mellitus, until recently, have been
severely limited. Prior to 1595, sulfonyl ureas had been
the mainstay of oral diabetes agents in the United

35 States. Sulfonyl ureas target one mechanism of
hyperglycemia by augmenting insulin secretion from the
beta cell. Since 1995, three new classes of agents'have
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with sulfonyl urea monotherapy and the two agents were
found to have a remarkable effect on glycemic control or
lowering of hemoglobin-Alc. The different mechanisms of
20 action in targeting hyperglycemia are complimentary and
make combination use attractive and a rational course of
action. Prescription data reveals approximately 60% of
metformin use is in combination with a sulfonyl urea.
Examples of combinations of metformin and the
25 sulfonyl urea glyburide (also referred to as
glibenclamide) are disclosed in the following references.
(1) WO 97/17975 published May 22, 1997, (Barelli
et al, Istituto Gentili S.P.A.) (hereinafter Barelli et
al) discloses a combination of glibenclamide and
30 metformin in a 1:100 weight ratio, so as to allow a daily
dosage of 15 mg glibenclamide and 1500 mg metformin, used
for the onset of diabetes to the most severe cases,
particular in cases of secondary failure to a combination
of glibenclamide-metformin HCl in a weight ratio higher
35- than 1:100.
(2) Vigneri et al, Treatment of NIDDM Patients

with Secondary Failure to Glyburide: Comparison of the
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(4) U.S. application Serial No. 09/353,141, filed
July 14, 1999 (based on European application No.
98401781.4, filed July 15, 1998) discloses formulations
20 containing metformin and glyburide where the glyburide is
of a particular particle size as described hereinafter.

References which disclose combinations of metformin
and glipizide include the following:

(1) Combination of glipizide/metformin treatment

75 reduces low density lipoprotein binding to arterial
proteglycans in DIDDM, Edwards et al, Diabetes, (46,
Suppl. 1, 45A, 1997).

(2) Combination of glipizide/metformin normalizes

glucose and improves insulin sensitivity in
30 hyperinsulinemia moderately well controlled. Cefalu et
al, Diabetes, (45, Suppl. 2, 201A, 1996).

(3) Effects of combination of gllplZlde/metformln
treatment on oxidizability of LDL in NIDDM, Crouse et al,
Circulation, (94, No. 8, Suppl., I508, 1996).

35 (4) Insulin sensitivity is improved after
glipizide monotherapy and combination with metformin,
Cefalu et al, Diabetologia, (39, Suppl. 1, A231, 1996).



35 (4) Insulin sensitivity is inproved after glipizide nonotherapy and
conbination with netformn, Cefalu et al, D abetologia, (39, Suppl. 1,
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15 (9) Results with a combination of glipizide and
dimethylbiguanide in 40 cases of diabetes, Parodi et al,
GAZZ. MED. ITAL. 132'/5 (226-235) 1973.

Other combinations of metformin and another
antidiabetic agent are disclosed in the following

20 - references.

(1) U.S. Patent No. 5,631,224 to Efendic et al
discloses a combination of metformin with GLP-1(7-36)
amide or GLP-1(7-37) or a fragment thereof.

(2) WO 98/57634 (SKB) discloses a method for

25 treating diabetes employing a combination of a
thiazolidenedione and metformin. The thiazolidenedione
may be troglitazone, ciglitazone, pioglitazone or
englitazone, and may be employed in dosages of 2 to 12 mg
per day while the metformin may be employed in daily

30 dosages “of up to 3000 mg per day, in unit doses of 500
mg (for example, 2 to 3 times per day) or 850 mg (2 times
per day), one example of a dosage for metformin is 500 mg
building to 5 times per day.”

(3) EP 0749751A2 (Takeda) discloses a combination

35 of a thiazolidenedione insulin sensitivity enhancer (such

as pioglitazone) and metformin.



building to 5 tines per day." (3) EP 0749751A2 (Takeda) discloses a

combi nation 35 of a thiazolidenedione insulin sensitivity enhancer (such

as piogl iwanosmE}ys and netformn. 4 WO 01/32158 PCT/ USOQO 2B8d6Usoosme of t he

above references suggests enpl oyi ng di abetic conbi nati ons contai ni ng

metformn for firsh line gheat nt of _drug naive atlents Several fixed
PBEnPh 5

conbi nations of metP8Fnf gy §phrfacergrrnaHe ﬁﬁjl:ﬁe?mg}céyb?gsently
bei ng mar ket@tabettsi dembiwatidhs Thesteaimihg deet igrmombf omat £ st c1id&0 ny

met f or m n/ 2. %gg ‘?%ﬁf)egfl‘g&%e?% {/&% @ggﬁtg Bi - Euglucon in Argentina, and

Bi - Eugl i con artni S dibonet in the Dom ni can
Republic 10 and It§ByerHﬂ/Rf$XN@rﬁ@@lnﬁt@ééc@faﬁﬁtﬁ@émhétagdSuguan M in

Italy; Sun Og%‘fyﬂ@r§dg wgms@mmﬂ@éﬁ all\@nﬁfé@@m@ly(ﬁ@ﬁsé anSpkEeag! amet in

India; Guid s dibonet in ban; BerllnChemeMenarlnlsGllborretln
the Slovak ®RépSidenfhRodn?: s E?e%%g’r%"cjo‘h ¢ n (b ugemRA Y3918 L oY nat i ons
of 500 ny naﬁ@cmetﬂasﬁmﬂﬂ/gwhe@ogmaeclﬁuﬂde thmrm@ﬂcs)rmﬁ—l n I ndia;

Monsanto's (Seafle's). ncI V. | - di a; d
Lakesi de' s (%6%% 85 OBi }%ugf%con dé(lfl_co')ysl é nlgiln%{lll%’ﬁsl gf ggo ny
met f or min/ 2. Guhgoyt L Béecs abn tes m%mefemnstﬁ u@@mm@cam Repulyli¢akesi de's
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Benclamet in India, USV’'s Duotrol in India; and
Lakeside’s (Roche) Bi-Euglucon M5 in Mexico); (3)
combinations of 500 mg metformin/2.5 mg glibenclamide

20 (Molteni’s Glucomide in Italy, Lakeside’s (Roche) Bi-
Euglucon M in Mexico and Szabo’s Dublex in Uruguay) ; and
(4) 1 g metformin/Smg glibenclamide (Silanes Sil-Norboral
in Mexico).

The labelling for Glucophage® (Bristol-Myers

25 Squibb’s metformin), in the Physicians’ Desk Reference
1999, under “Indications and Use”, indicates that
Glucophage may be used concomitantly with a sulfonylurea.
It is further indicated under “Dosage and Administration”
“Concomitant Glucophage and Oral Sulfonylurea Therapy”

30 that “If patients have not responded to four weeks of the
maximum dose of Glucophage monotherapy, consideration
should be given to gradual addition of an oral
sulfonylurea while continuing Glucophage at the maximum
dose.... With concomitant Glucophase and sulfonylurea

35 therapy, the desired control of blood glucose may be
obtained by adjusting the dose of each drug. However,
attempts should be made to identify the maximum effective
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| east one combinations are used for treating type 2 diabetes which

is non-controllable or cannot be controlled with only
diet or with diet and sulfonyl urea [that is as first
line therapy of second line therapyl.

20 The package insert for Glibomet in Italy indicates
a daily dosage of 2 tablets, that is 800 mg metformin and
5 mg glibenclamide, up to 2 grams metformin. The package
insert for Glucomide in Italy indicates a daily dosage of
2 capsules, that is 1000 mg metformin up to 2 grams

25 metformin, and 5 mg glibenclamide.

Description of the Invention

In accordance with the present invention, a low

dose pharmaceutical formulation is provided which

30 includes a combination of metformin-and at least one
other antidiabetic agent, which preferably is glyburide,
which combination provides at least substantially
equivalent efficacy in treating diabetes in drug naive
patients (in first line therapy) as do combinations of

35 metformin and the other antidiabetic agent employed in
substantially higher dosages as prescribed in generally

accepted medical practice for first line therapy in
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In accordance with the present invention, effiéécy
in first line therapy in treating diabetes in drug naive
patients is achieved employing the low dose

. 20 pharmaceutical formulation of the invention wherein the
daily dosage of the metformin may be employed in a daily
dosage prescribed in generally accepted medical practice
for first line therapy in treating diabetes, and is
preferably within the range which comprises a starting

25 daily dosage as low as about one-fifth of the starting
daily dosage of metformin employed in generally accepted
medical practice for first line therapy for treating
diabetes, up to a daily maintenance dosage of about two-
thirds of the daily maintenance dosage of metformin

30 employed in generally accepted medical practice for first
line therapy for treating diabetes.

The low dose pharmaceutical formulation of the
invention will more preferably contain metformin where
the daily dosage of the metformin is within the range

35 which comprises a starting daily dosage as low as about
25% up to about 60% of the starting daily dosage of

metformin employed in generally accepted medical practice



thirds of the daily maintenance dosage of netformn 30 enployed in

general ly accepted nedical practice for first |line therapy for treating
di abet eswdhe31168v dose pharnaceuti cal formul ati on of the PCTVWeoWiSasT Wi | |
nore preferably contain netformn where the daily dosage of the metformn

is wthint range 35 which conprises a starti aily dosage as | ow as
about 25% &ﬁrt d:]%l%'ut Ligsodrerary So&r trrgtdaa gg@g?’}&é'oflp for ni n
gg}% (l)}égg/ |2 gd@ﬁﬂ@:}t aiah%nmmemeedidmlecaif [Erraai lamui 4\AOt@1/a332>1158 60% of
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therapy §or &ir@alidyg 5 di abetes. Thus, in effect, the | ow dose
pharmaceutical fornulatjon of the invention wl I be enpl oyed in first

line therapy in a ts$y Hostbketlo grivvi Ry 19238 IRarstit 1400 ng nmetformin

|oerfdaybI pr Q'foQﬁr@ma)ttlﬁm 155 %H&aigw@ﬂﬁlibnl&lliobmg em;}ﬂfc@rem Anpeirday, nore
preferably an .about rmon m
(starting &é’:fgé?‘e(ﬁa Bibhdit aléi(ff?l %’3 % edg‘essl rtl:%salnng ur;_u

di vi ded dose® Oofmgo e ttfop rfmoiuy pteabldatys dmelfyzra‘bﬁe' @Idwerowmmnala@tquct agent
(whi ch gbef ezrs%bgé t?oxjnﬁns d0ly U g>rr%ff%r %&%gd@h rmy be

enpl oye osage rescrlbe ener al y accept e i cal
practice forabfqultstsqq Mg ey im Pterreétaiyng agicaFe i imgy (SteysidGer abl y

enpl oyed | nd%éé@ )Y sfosagithilidy td heduanges Wy Qﬁsxcqmgfl ses sArgfla ti ng
dai |y dosage as bout one-tenth of e st dai |y dosage of
other anti &¥a Jge?;éfﬁ ng i gENEr &3 eé“c,sca?tléﬁ'gnedl cal practice
for first line tham@yoﬁMrtaMdragoeﬁﬂbamt upwhiach goxkaf ¢ nabvey ntermnce
ant 1 o aBSt | ST LAl s eI et yl%§2pt§’eb%°?%%°‘i%£2t P& for
first ||nedﬁhdmaﬁpéagetRRQQQﬁﬁp afl detgenerally accepted medical
practice for first line therapy in treating diabetes, and
is preferably employed in a daily dosage within the range
which comprises a starting daily dosage as low as about
20 one-tenth of the starting daily dosage of other
antidiabetic agent employed in generally accepted medical
practice for first line therapy for treating diabetes, up
to a daily maintenance dosage of about two-thirds of the
daily maintenance dosage of other antidiabetic agent
25 employed in generally accepted medical practice for first
line therapy for treating diabetes.
The other antidiabetic agent will preferably bke
employed in a daily dosage within the range which
comprises a starting daily dosage as low as about 20% up
30 to about 60% of the starting daily dosage of such other
antidiabetic agent employed in generally accepted medical
practice for first line therapy for treating diabetes, up
to a daily maintenance dosage of about 40 to about 60% of
the daily maintenance dosage of such other antidiabetic
35 agent employed in generally accepted medical practice for

first line therapy for treating diabetes.
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dose pharnmaceutjca i

| ati on"” I dh i f d
ormul ot on BFSATER T fvint FOroPuF o 78 ST 4 DERI LIS orPShi S 1 L udes.
nmetformn i nsinglarér ngivaied dosageodforms tovwasr abvtetondaflyth the
starting daily dosgggzgg%,get\égpnhgsepegﬁgélh?ﬁg?hn, g\.efg&,ab!);égaccept ed

medi cal practice for Irst Tine thera reating drabetes up to about
two- thirds fteenpkdhieranee WbV ydelse dgraptagritiorad nfoprekeiord a9

gener al l1y aceppiSpedehfddn Pragts CrdPhrrdd r&drdiNe: {er@Pychd treating
di abetes. The above daily_ dosage of netformn incudes sila ting daily
dosages of 25RO ntEFeFS ekanp| EOHRU 3w A WIKEF )™ %‘S%sages of

metformin in a starting daily dosage of as low as about
one-fifth the starting daily dosage of metformin
prescribed in generally accepted medical practice for

20 first line therapy in treating diabetes up to about two-
thirds the maintenance daily dosage of metformin
prescribed in generally accepted medical practice for
first line therapy in treating diabetes. The above daily
dosage of metformin incudes starting daily dosages of

25 metformin (for example as low as 160 mg) and dosages of
metformin titrated up to a maximum maintenance dosage of
less than about 800 mg metformin per day, preferably less
than about 750 mg per day; and other antidiabetic agent
employed in amounts set out herein.

30 Until now, combinations of metformin and another
antidiabetic drug, for example, a sulfonyl urea, such as
glyburide, have normally been used with few exceptions,
as second line therapy in treating type 2 diabetes.
Generally accepted medical practice daily dosages for

35 such second line therapy employing fixed combinations of
metformin and glyburide range from 3 to 4 tablets
containing 400 to 500 mg metformin and 2 to 2.5 mg
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met f orm n a@léoéwclagfhi@@n@maﬁé@i ybrméieaalﬁléog@géylgolséﬂ% g4
accepted 10 nedi cal

referred to_herein as "dosages prescribed in genera ]\_/
practice fortc?ll?%‘fe’rl?rl%sth%?%?)?e? nP¥e et hRA Jd?a‘l%?%%a by %%C%l%"s%%es of

‘pri gr galr()tlct@éﬂnml hpf@cthme f@flﬂirﬁtlﬂ@é|%éimgeﬁn"tﬂ_@£tﬂzb§ve dosages
may be inclu thin the t " £Ss._as_prescr , I
accept ed rred?%ag? %spr%’&t?%eg?%?g??r%‘?glﬁ?]h]eo’f E%lftapi/orf‘ l??gja?&%gr%aﬁet es."
As indi cat ed' pbove awt rdaebjoe@@sa@esdehrl nger's Bi - Eugl ucon M and
Hoechst' s Suguan MLl ¥88£08BLORLEORSy Obe E'H&]ﬁ% n,2pf; gl Ehenebepi de)

marketed in Italy, ese t| ons“are e as second |ine therapy
in a 20 dail yd%ﬁ)%%‘é &3 a?%?ﬁ‘@rhk?e“il in gpreral tacr%eptz@@ fﬁ‘adl formn and
1.25 ny o i heredamidesodhes + 8 t 1 dhe OFhe SAEY LiM O oW Tlogesi Aper &8Pt oyed to

determne if"the  patient canytolerats the, drugs.and bhene:dgses ape.
Euglucon M and Hoechst’s Suguan M (flxed combinations of
metformin and glibenclamide) marketed in Italy, these
combinations are employed as second line therapy in a
20 daily dosage starting at % tablet, that is, 200 mg
metformin and 1.25 mg glibenclamide. The initial or
starting low doses are employed to determine if the
patient can tolerate the drugs and these doses are
gradually titrated upwardly %s tablet at a time up to 4
25 tablets per day until an efficacious dosage is achieved.
The initial or starting daily dosage of * tablet or 200
mg metformin and 1.25 mg glibenclamide is not considered
by Boehringer and Hoechst and physicians prescribing
these drugs as “dosages as prescribed in generally
30 accepted medical practice for treating diabetes.”
Surprisingly, it has been found that use of the
combination of metformin and glyburide in accordance with
the present invention affords the following benefits.
The low dose metformin is an insulin sensitizer and
35 decreases insulin resistance at the liver, muscle and
pancreas. The low dose metformin-glyburide combination

acts on the pancreas as a glucose sensitizer; it
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gradually titrated upwardly ' tablet at a tinme up to 4 25 tablets per day
until an efficacious dosage is achieved. The initial or starting daily
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is provided drmgtm@HY¢h@umambeaésentSIEs@eeda¢fytrqum@mwla@@tésrstn a drug

nai ve human P?ﬂéet%eré(MCha'E‘l@éf‘éﬂﬁéu&f@aﬁ?pe%e@@{@{'féﬁr%d’»‘get0 a drug

nai ve human patient 1n need of treatnent first ine thera
t her apeut i caPP3TBIFRREIGRL | W%%%tl%a@ﬁa’é}é%tJr%‘é?mﬁﬁrmﬂ’lé&‘%n of t he
inventi do whigdlddes ngl ¢iisi fa €061 BBt hODfOFmIBt40d A Bedk@toheast one

ot her antld et f bl d bed
ere - uhs ESSho SRR §6 HARY  PhYRLE s SRR IR R e et
effica?y in dws@gemgzsdda@etebednhdragnnawhecha¢®mbdma9®omqpn@wbdaations of
15 netform t
na@nﬂeégﬁl?§5%€%%@?%%9%2§§%%fa9g§9 e§P$%€yf |rs¥g$|ne t her apy

prescri bed in genera ractice
treating di abbdketepuin ¥y naipstpactiants a%d@@,e@p@w@a@m@%t@f I n

addi tions | MACESFABRNCENIM 401 4 NSt RELSERE 1 ADabEV LAt 4t demiBlbPEdi snprovi ded
for deoreasing fasting, PLASTR glucose; . fiegrsaslpg.d neudin.f eslatance:
ecreasl ng
for first line therapy treating diabetes, but with,
substantially reduced side effects.

In addition, in accordance with the present

20 - invention, a method is provided for decreasing fasting
plasma glucose, decreasing insulin resistance, decreasing
hemoglobin Alc, increasing post-prandial insulin and/or
decreasing post-prandial glucose excursion in a human
diabetic patient, which includes the step of

25 administering to a human patient the low dose
pharmaceutical formulation of the invention which
includes a combination of metformin/other antidiabetic
agent, preferably glyburide. It is preferred that the
low dose pharmaceutical formulation be administered as

30 first line therapy and that the human patient be a drug
naive patient.

In carrying out the method of the invention
employing the preferred low dose pharmaceutical
formulation of the invention containing metformin and

35 glyburide, to treat drug naive patients for diabetes, it
has been found that the efficacy in treating drug naive

patients is at least substantially equivalent and
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henogl obin Aic, increasing post-prandial insulin and/or decreasing

post - prandi al gl ucose excursion in a human diabetic patient, which

i ncl udes warer/stiep of 25 administering to a human patient POERUS@VRSHETSe
pharmaceutical fornulation of the invention whi ch' i ncl udes a conbination
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30 first |imed fepmyl yarehita)ati st rselr’rpnmr@siﬁy @rugrhefla:admlgr ami ve patient.
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dose pharnmaceuti ca | at’ion AVENt1 on cont ai nj ng Rfettornin and
35 gl yburi d&rt saileatdafaggshaly @qsdoranms sk divivetide (thathass bleen found

that theseffdgged pAdRatigag cirnu Gerirg 1 %Id +2d el dB8Yractice

subst ant i al Ig gsr{val ent ar%%ﬁ—l 01/ 321 8 USO / 2846 i nci dence of
si de effect Sy Bt t:e'sgi de et ¥ect: t%?ﬁ@(ﬂyyclé’m tHedtsing

sur pri si ngl Amsiggmdiveand i eatd s sdearztuirald Yoy eﬁidﬁ:@ﬁs&ﬁ ieo Meadcefl dipin
patients on.pri f f hat is in
B dosages pABscH Babtre Guns, AFE Sy, SRt EAM e R p R ol eat i ng

di abet es). Tussosghi (RPQ1.f ilguepase tire sidsty puangg adaiiveyddn drree lss,

measur edoby GREIRASRdLL N Qg il 1f IAmdeasel ip1e)osic ddd®on decr ease
in fasting plasma gl ucaose FPG) i ncrease€ in past- prandl aI insulin |evels,

10 and decr &&e §SPBsaldva APt aRticddy @Y el dforkhe aRO%&sential |y
subst ant i al Igemiiveal @ﬁtﬂehﬁéw@m%mg&efg ke pak sk when enpl oyi ng

thelowdose harma eut i.c for atio the_in entlon th

art daily dd? Ctﬁﬁac}r a]':Jél)rrt &%Oﬁat :]Eo(rlfspe |lﬁ1(§’|e(§1e d?%qh ﬁ)grglip?r/‘écg{n a
in drug nai\ertpataidnt sidsegretsedrwiptiqur isort cmmbldmth)prmosagmd@crmr@fthan 3
tinmes gygat %ﬁc{@g{aéﬁw% ;a}k,} g6 Fi%e%a“ﬂ éhéé‘%fe%“ﬂe@%ﬁt@p%f%e”t i cal

f or nul atl on - 1nventio I nci dence of gastrolintestinal side
effects |n(§ﬁR34ﬁﬁLM34gﬁqggﬁ5;s more than 3 times greater than in

patients treated with the low dose pharmaceutical
formulation of the invention, and incidence of
gastrointestinal side effects in drug naive patients
20 treated with prior art daily dosages is more than 20%
greater than patients treated with the low dose
pharmaceutical formulation of the invention.
Preferred daily dosages of a combination of
metformin and glyburide will be in the range from about
25 175 to about 600 mg metformin, more preferably from about
200 to about 500 mg metformin, still more preferably from
about 250 to about 400 mg metformin, and from about 0.5
to about 4.5 mg glyburide, preferably from about 0.625 to
about 3.75 mg glyburide, and more preferably from about 1
30 to about 1.5 mg glyburide.

Detailed Description of the Invention

The term “diabetes” as employed herein, refers to
type 2 (or Type II) diabetes or non-insulin dependent
35 diabetes mellitus (NIDDM).
The term “metformin” as employed herein refers to

metformin or a pharmaceutically acceptable salt thereof
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20 treated with prior art daily dosages is nmore than 200 greater than
patients treated with the | ow dose pharnmaceutical formulation of the
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col | ect iq\l(/)el yrﬁ)eftejrdoe%l{r?le% &dlgg&r?ri;%]for?ﬁ %’.‘f‘?t I?%&e%féf%l?%%%ﬁ%t€%eéﬁe?; gr mn
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mar keted as G ucophagebin {LhBdeRREKa0f yBreatiebaMiene SgekbbsCorpany).
The term "substantially reduced side eff(gcts" as e(g?rlhcg ed_herein refers to

reduced i nci%l%ﬁ’ﬂééy%‘? hére by TRERTS SR EALETDi HEeS Qfverse events 15
i ncl udi ng dirypdeByconls catd ogh &t igintdéoinabdadvense eaeémtsoccurring wth

nai ve. pat ertt- RO TRE BLTE vy parrareLoantt s el o pRisRbhel 1 T

t he pain, occurring with use of the low dose pharmaceutical
formulation of the invention in drug naive patients as
compared to patients on the same active components in the
pharmaceutical formulation of the invention but at higher

20 dosages as prescribed in generally accepted medical
practice for treating diabetes. A

The term “at least substantially equivalent
efficacy” in treating type 2 diabetes as employed herein
refers to the effectiveness of the low dose

25 pharmaceutical formulation of the invention in treating
drug naive patients to reduce and/or maintain hemoglobin
A;. (glycosylated hemoglobin) at 7% or less, to decrease
insulin resistance (by increasing post-prandial insulin
level) and/or to decrease post-prandial glucose (PPG)

30 excursion, as compared to patients treated with the same
active components in the pharmaceutical formulation of
the invention but at higher dosages as prescribed in
generally accepted medical practice for treating
diabetes.

35 The term “post-prandial excursion” as employed
herein refers to the difference between post-prandial

glucose (PPG) and fasting plasma glucose (FPG) .
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pharmaceutical fornulation of the invention but at higher 20 dosages as
prescribed in generally accepted nedical practice for treating diabetes.
The ter mWwavni/baast substantially equivalent efficacy” i|inPCT/®800/28g67t ype 2
di abet es as enpl oyed herein refers to the effectiveness of the | ow dose 25
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post - pr andi aalnde}%tl'athti&t%étfé‘dig%néo(% CASE A - alhiady glycose

(PPG 30 excursion, as conpared patients treat ed with the sane active
conponents i @QQ@%%W?%YQ%‘F%I%q%' Jofwhide ri‘%(/é?ﬁl on but at

hi gher dﬁsagﬁi&nﬁﬁlsﬁi’@ﬁédlMIW irgees addne atsepedsmdigal ipractice for
treating diabetes. 35 The ,.term b@OSt prxgg%lal excursmn as enpl oyed

herein ref eriSRYF It U3 e‘?’%%ac,% St P Ldi 5™ gl ucose (PPG and
fasting plasm gI u‘EbeeotH@G) antiB8diyBe0i¢ 3adest Ry USOCh28467 mdhe bbw dose

phar maceut i ¢g| ﬂ%ﬂfnantl%'pgfb ﬂl}’leq}fé%{‘ v% g}l&&?‘é ér?ﬁkplr {bysed in

conbi nati on vvlth an etic agent SO re erre ere| h as

"anot her antd Hyperzplidimediepat "Jn i Thl S TS B @Rl niStErER It |y in
the sangodosgge fdgh fein (Somanat enpétalndoseagpepztform Sy ageir@@d on. The

ot her anti di abetic, agen one or the follow ng: a sul fonyl
urea, a gl uGSISEHSE P i t%?é)/e"‘a aﬂtl%ﬁ'ﬁ?ﬁ@&%e an insulin sensitizer,

a glucagon 10 |ikeIpepsi Heiie(&liPeHat thsulsa, ofi REAREAYndial agonl st, a

megl i tinide, d/ o P n V. it
metformn in “ﬂOl g|tn%a i %&ﬁt %Ent](i) aﬂélc%lag? ic[e %éjeaﬁéeajtnlglnceaéc%%r ance
with the pr ss:sm ti e et SN Hr sl Gt Tydeees y@e&ﬁmeargle‘smmsc greater

than thas pgséélgt@s f&rm €aeh fn these pdEsi Calent sn adaie endggeat er than
t he conblne tive
medicaments alone and greater than the combined additive

anti-hyperglycemic effects produced by these medicaments.
The other antidiabetic agent will preferably be a
sulfonyl urea such as glyburide (also known as
20 glibenclamide), glimepiride (disclosed in U.S. Patent No.
4,379,785), glipyride, glipizide, gliclazide or
chlorpropamide, and/or other known sulfonyl ureas or
other antihyperglycemic agents which act on the ATP-
dependent channel of the P-cells, with glyburide being
25 most preferred. The sulfonyl urea may be administered in
the same oral dosage form with metformin or a separate
oral dosage form.
Metformin will be employed in a weight ratio to the
sulfonyl urea in the range from about 1000:1 to about
30 10:1, preferably from about 400:1 to about 100:1, more
preferably from about 250:1 to about 150:1, and optimally
about 200:1.
The oral antidiabetic agent may also be a
glucosidase inhibitor such as acarbose (disclosed in U.S.
35 Patent No. 4,904,769), vaglibose, miglitol (disclosed in
U.S. Patent No. 4,639,436), which may be administered in
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enpl oyed in %Pé ratio to.the g urea in_the range from about
1000:1 to a ¥59, 15?%?%?%5IV1 Beurangs: irem %%%ﬁ? Q0911 nore
pr ef er ablsy ft@nabb@ut1@5011 pﬁea@©u51g5ﬁram apduopti vl |l yo a@bowt 200: 1. The
or al antidia@gtic agent may al so be a glucosidase inhibitor such as
acarbose (disclosed in U S. 35 Patent No. 4,904,769), vaglibose, niglitol
(disclosed in U S. That ethexoant i83ebagéy, a@hnchmﬁuybbeaamﬁghnsuenéd,|n 14

WO 01/ 32158 £GI/ %2@4%@9?@@9&@ ?PP&@&lH@SaﬁgvivﬁéPaPékf hgysame dosage
formwith metformn, Metformn wl enployed in a wej ght ratio to the

gl ucosi dase W%%?%%%%%dﬁnK%Fﬁr%ﬁ§®ra%%%a¥Fbﬁiabﬁﬁ%cb PaY 1°€5 to about 100: 1,

preferahﬂvfédﬁﬂﬂ&%t@r@d51ﬂ a0s@p@ﬁ&te5&rél dbeagé heorandt ditebesime agent
may be a negllt nide exa 8a&hln|de (Prondin(r), NovoNordi sk)
or natagllrﬁﬂ% %??%x%?f r??%? T'ch may be 10 adninistered in a
separate oral dosayetformuurwuhé banempdpykddésagewkdghtwirehimetbotien.

et o, Widdg bec eAphOYGL:hin AcHE! kol AbkOrkon! BBoufegl b1l pbdaptit hi n the

range of fr 1 to about era om about 0.5:1 to

about 300: 1.59%: MetpBeherakhy %éorén@b@%dor% tokBi ABPTBN3 WP th- a

15 Metformin may be employed in combination with a
thiazolidinedione oral antidiabetic agent or other
insulin sensitizers (which has an insulin sensitivity
effect in NIDDM patients) such as troglitazone (Warner-
Labert’s Rezulin®, disclosed in U.S. Patent No.

20 4,572,912), rosiglitazone (SKB-Avandia®), pioglitazone
(Takeda-Lilly-Actos®), Mitsubishi’s MCC-555 (disclosed in
U.S. Patent No. 5,594,016), Glaxo-Welcome's GL-262570,
englitazone (CP-68722, Pfizer) or darglitazone (CP-86325,
Pfizer), which may be administered in a separate oral

25 dosage form or the same oral dosage form with metformin.

Metformin will be employed in a weight ratio to the
thiazolidinedione in an amount within the range from
about 0.01:1 to about 100:1, preferably from about 0.5:1
to about 5:1.

30 The thiazolidinedione in amounts of less than about
150 mg oral antidiabetic agent may be incorporated in a
single tablet with metformin.

The other antidiabetic agent may be an aP2
inhibitor such as disclosed in U.S Provisional

35 BApplications No. 60/100,677 filed September 17, 1998, and
No. 60/127,745 filed April 5, 1999, the disclosures of
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t hi azol i di nedi one oral antidiabetic agent or other insulin sensitizers
(which has an insulin sensitivity effect in NIDDM patients) such as
troglita»omel/§Més ner- Labert's Rezulin , disclosed in U SecPasews4ddo. 20
4,572,912), rosiglitazone (SKB-Avandia(r)), pioglitazone

(Takeda-Li | | ) Lsed U. S. Patent
No. 5,594, 01 % axo- %?Mc#n%%% %fg%&’seng% tazone (d(%e()sBDZ Pfizer)
or dargli taz&melc(}@lﬁ ge32Hs TG Y | inwtiheh ahgvaprdnigdtsiated in a

separate oral 25 dgsggsrhohMPI1the é@lglfo &l ; gosage; t m n.
Metformn will be e Iolgled in a wei %{o% the * %?z%\ﬁg tIEr%dtlf'lg(%e in

an anount widHA rFrtl'Héolrté??@e”f rBina Yt er abl y

I Lom agoﬂt 0 5011 1t aatml it Sdo: 180 pﬁﬂ‘&dﬂuhﬂzpmﬂmﬂ%{hdﬂtﬁ g rB amuots of |ess
an about al anti bet| ent _ncar por at,¢ ed ina single
tablet with ql‘]‘t 01n 1“?1‘“@6 oCB hnl’tCb 3:% r}ra?(naegce%n RS Y &Y ap2 )

i nhi bitor suglicapaiamdsied tihe LS;@\GPrQ;W@Mt:@SiQWe caimens  No.

60/ 100, 677 fil ed 1 1427 5,
1999, the i scl osures of - 1Y VD 01/ S 158 BT LS00 Sater i e e

i ncor por at et MATIF DY FHFEPRRE LIS 3G 0yBERAE dPSEIDRT in the
above appl i Gﬁtﬂw@ud‘&j&@fm}{b Vpéﬁtlt&ermdqmedl i m@w\e{sgmLpaﬂ¢103@ the

aP2|nh|b|tor th|n out t o about
100: 1, pref e?r %ag%nlaﬁ%u%% o. a5‘”1 ei'o Cﬁ%{;glu(tJ 230{5] %ﬁs %{‘Pe’fojl itor a(rjlg
metformn maty S)e Pa o (No at®b 14, 492 SakmkEmeseparta eimrslamm‘e)rcpﬁ

-Metformn ._glcgriq! n I
ant i hyper gl ycem C aggﬁ?gé&&g%y%gel nsul i n (r)b?)} f%]sé’iéé—;ﬂ: gl ughgblf)l:;l}gl |af<ye peptl de-1

(GLP-1) suctpdrim@srexead 36)a m%@lﬂlpmﬁw@r%wmﬁmq( FAL (as

di scl 0sqg i rgeskk g Patent No. 5,614,492 to Habener, the di scl osure of

whi ch is incorporated herein b eferenfgg {\,h ch mag adm ni stered vi a
ny urea, uc as

injection, or by tVAREBePHBFeBF bEREaFY
glyburide, glimepiride, glipyride, gllplZlde,

chlorpropamide or gliclazide, the thiazolidenedione, such
as troglitazone, rosiglitazone or pioglitazone, the

20 glucosidase inhibitor acarbose or miglitol, the
meglitinide such as repaglinide or nataglinide, or
insulin may be employed in formulations as described
above and in formulations, amounts and dosing as-
indicated in the Physicians’ Desk Reference.

25 Where present, GLP-1 peptides may be administered
in oral buccal formulations, by nasal administration or
parenterally as described in U.S. Patent Nos. 5,346,701
(TheraTech), 5,614,492 and 5,631,224 which are
incorporated herein by reference.

30 Metformin may be employed in combination with
another antidiabetic agent which may be a PPAR a/y dual
agonist such as an N-benzyldioxothiazolidylbenzamide
derivative such as disclosed in WO 96/38428 such as 5-
(2,4-dioxothiazolidin-5-ylmethyl) -2-methoxy-N- [4-

35 (trifluoromethyl)benzyl]l benzamide (KRP-297), WO 98/05531
(Ligand Pharmaceuticals, Inc.) which discloses 2-(4-[2,4-
difluorophenyl] -1-heptylureido)ethyl]l phenoxy) -2-
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15 devices. Where present, the sulfonyl urea, such as glyburide,
glinmepiride, glipyride, glipizide, chlorpropam de or gliclazide, the

t hi azol i demed3nse, such as troglitazone, rosiglitazone opCpuUsglistezone,

t he 2? glgcosidase i nhi bitor acarbose or miglitol, the mneglitinide such as
repaglinide or.nataglinide, or insuljin enpl. o in rmylations as
descri bed aﬂﬁﬁﬂfﬁﬁé&Yﬁl?o?ﬁﬁ%at?%%gwéa%%Z%%ggan%Rﬁo%$gﬁ/%%£goFﬁ%?%hted in
the Physi ci anisiclbedks&Rebee eberzoRdziberandregeiding detipaptvelesofray be
adn1nlsteredkhérggg@%tgygcal formul ati ons, by nasal admnistration or
parenteral |y as described in U S. Patent Ngs. 5,346, é0% (TheraTech),
5,614,492 and 5, 631, 224 whi chcigre incor héxei n by reference. 30
Metformin may be enpl oyed in fonbinatio Sz @nt i di abetic agent
whi ch may be a PPAR a/y. dBaN st _steh 26 an 2
N-benzyl di oxot hi azol i dyl benzani de détivative such as disclosed in WO
96/ 38428 Ssuchr as BhaXiRadedt dxal hy aaotepiabbe ysakt hyhdr@ofiet indyo-§4 35

(trifluoro ] - 2 1 j o

bhar mceur | AT HTEas YL CpE LT A SEpATe S00va D PRCDEOE, whokOBl

- 1- hept y| ur eFeRyeeenys | phepprg¥azelyb oG tRYB2IBS #Ct/ jSOUTReHBALs

net hyl but yrieg e, oaner\¥O SUéRrR5042 (ands WPBB/[@é’rEﬁO(ﬁSK&zom&@hYﬂj sglose
benzoxazol e and pyridine derivatives_ of Ehe structure CDZﬁ 3 \.OH
CCHERL R 1 MethVErming) st hpy hRbervt Da 1 {2 SR bhe kT eCRGHY) PRRPRBP S and/ or
g bpharﬂ@cerﬁét@}IqraCSBpBab4e[ze[mate-b@ﬁzemézompbreNﬂmEthyb@ménehks

- benzoxazo

-3- [4- (2- %{p5%§?%@%§%§gg%?$f)5?%5@P{Ff&&%éetﬁ$2§¥$§o8£néf§1aéH&b as (S

or a pharmaceutically acceptable salt thereof, and/or a
pharmaceutically acceptable solvate thereof. Dosages
employed are as set out in the above references.

15 Metformin will be employed in a Weight ratio to the
PPAR o/y dual agonist within the range from about 0.01:1
to about 100:1, preferably from about 0.5:1 to about 5:1.

Where metformin is employed in combination with the
PPAR a/y dual agonist, the combination may be employed in

20 an oral dosage form such as a tablet or capsule as will
be apparent to one skilled in the art.

Preferred are low dose combinations of metformin
and glyburide and optionally an insulin sensitizer such
as a glitazone, for example, rosiglitazone, pioglitazone

25 or troglitazone.

In carrying out the present invention, a low dose
pharmaceutical formulation or composition will be
employed containing metformin and at least one other
antidiabetic agent in association with a pharmaceutical

30 vehicle or diluent. The low dose pharmaceutical
formulation can be formulated employing conventional
solid or liquid vehicles or diluents and pharmaceutical
additives of a type appropriate to the mode of desired
administration. The low dose pharmaceutical formulation

35 of the invention can be administered to mammalian species
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met hyl am no) et hoxy] phenyl ] - 2- ( 2- met hoxy- et hoxy) propanoi ¢ 10 acid; or (S)
-3- [4- [2- [N (2-benzoxazolyl) -N-nethylam no] -

et hoxy] piveoyi/$2188 (2, 2, 2-tri fl uoroet hoxy) propanoi c acid; PCT/aS00/28467
pharmaceutically acceptable salt thereof, and/or a pharmaceutically

accept abl e sol vate, thereof. Dosages enployed are as set out_in the above
ref erences. Jir;*)cﬁé‘ﬁ%gn}i“ﬂf“%lﬁ ‘B‘ég]é 0%‘%9 n e 32197t S PPAR
al yf dualDI ag](c)m]stemhrhﬂﬂiél, the tlaemgeofm ont ababliet: OlcdpsileapoytarhiDed ,
preferably omabout 0.5:1.t0 el ) or i n. | oyed in
conbi nati on (\g/\ﬁ:t%o 'eérs PPAR %’ﬁ yc%gg}?é aég%nrlﬁ%&%lﬁeeérggo\%b% %%%r?\t%%@i be

enpl oyed i n re@taninrghe dbsuyecf ok ni ecicdb b prep@iations capbiig edasewi | | be

apparent sto gne gkhylgdivd pheidhts fé efSra&sANsed oyhaips e woTdh nagh ons of

metformn and glyburide and optionpally an insuljn sensitizer_such as a
glitazone, fRf *XBHRIECCFRR| HhiaZoRRe AR i TRihe P25 1™ 1Pbgl i t azone. In
carryi ng outirhdgvpdesendoseyeptonnl-a tdwesloser ddvar maceutical fornul ation

or conposition will,be_,enplqyed containing netformn,a | east one
other —antidi abeti %h893ﬁf>glgn8§§§88i SPEBR Wvn® S%hé??r:é%g%t Bhe1 30 veni ol e
or diluent. Téeessarvoskyphaloatealtlyatccépraplait¢arrtem hatéoiadl at ed

enpl oyi ng 90&8{1%1%&9@! 1&19%%&19{,'Eﬂf‘fgr)’eﬁﬁ@iﬁéc@érﬁii}leﬂﬁfkﬁ@ ,
pharmaceuti cal dditives of a type appropriate to the node of desired
adni ni strat | 3EeDThéspely ¥DsBaphhtphteldeat OFbiFRE At [BFCREPHF ¥Fkd| Plent i on

_(:anI bg_ admhnééagﬁ@dbiﬁunﬁﬁ@%j i 8h @]@@Ciﬂﬁe_ 17 WDI 01/ 32158 PCT/ USOQQO 28467

i ncl udi ng humans, n S, S, .etc., t fqr. le, i

the form of tablet rgq,)’ecgé§ﬁl 8@?‘18&5&%% X‘B? pg%g?{égggil?’t a@éﬁggggp =

adm ni st er edadyordpagendethe ageuteeight heahdroonditprcofbtee preparati ons.

The doses5 oL fHE N2LVGe PRI LENE fel SodSe U CLARAL BDOYE: oMl G0sL50  be
I ng e do the Form ro

adm ni stéred”Tn a's ~dose or I'n ( of 1 ndividual doses m1-4
ti mes per daformhandboegiuesagenfiorhs Aegivedoresictide the

The combination of the metformin or salt thereof
and the other antidiabetic agent may be formulated
separately or, where possible, in a single formulation

20 -employing conventional formulation procedures.

The various formulations of the invention may
optionally include one or more fillers or excipients in
an amount within the range of from about 0 to about 90%
by weight and preferably from about 1 to about 80% by

25 weight such as lactose, sugar, corn starch, modified corn
starch, mannitol, sorbitol, inorganic salts such as
calcium carbonate and/or cellulose derivatives such as
wood cellulose and microcrystalline cellulose.

One or more binders may be present in addition to

30 or in lieu of the fillers in an amount within the range
of from about 0 to about 35% and preferably from about
0.5 to about 30% by weight of the composition. Examples
of such binders which are suitable for use herein include
polyvinylpyrrolidone (molecular weight ranging from about

35 5000 to about 80,000 and preferably about 40,000),
lactose, starches such as corn starch, modified corn

starch, sugars, gum acacia and the like as well as a wax
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necessary physiologically acceptable carrier material, 10 excipient,

| ubricant, buffer, antibacterial, bulking agent (such as mannitol),

anti - oxi sembe3isscorbic acid or sodiumbisulfite) or therPCTkg00/Be& dose
adm ni stered nust be carefully adjusted according to the age, weight, and

condition of arien as || ;as_the, route of ni strati pn, dosage
f or m and reg? g %ﬁﬁe%gsP?gﬁgFﬁgu??rmTﬁ e%%n%?%%t?@h %fcfﬂﬁsﬁetfornin
or salt thersoth aﬂdcahnaobaewaantpdraﬁéimc spemacayi bepbbyathul edes

separately og M@@f@c? SeLPl eneiPa@. single fornulation 20 -enploying
conventi onal ?or atl rocedures. The various fornul ati ons of the

i nvention may opthﬁﬁ?lP Enepngesatéonr ifoke Ppl LBr shgr foxri pfeats in  an

amount  wist hl@aﬁf@traﬂﬂewi?ilfiﬁal@@@%ng 69 ﬁ@@é‘ttgﬁﬂetbﬂgV\/@hEPicéﬂgs

preferably from about put 80% b such as | actose, sugar
corn starch, lﬂnﬂ?f?%ﬂuﬁﬁrﬂlagfﬁrEﬂe %ﬁ %?t%fekgﬂPb??%Pt Sn%rban?% EEI?S

such as cal8%ummdapbeﬂer&bhpdfnomcebbutosesdemlahmuwe2°shtha$ghmooﬂ

cel | ul ose ang, 1 S ASLysE ALLI g, Ge! LUl 036n Oy OL. DL DI ndeLs, 1Ry be

present in a rnlreu ers rn"an anount within
t he range o&Cidonpabmytlg @@ldbogal@§@maﬁ§e®¥@¢%rab&%cfr@ﬁra@@hﬁ wa@x5 to

about 30fp by Mg ght ofxthe QQHPPSb&hGQnt§%§£P|fﬁgr@é1§ﬂ€§ PhidRr faphi ch. are
suitable for use herein include ol yvi nyl pyrrol 1 don nmol ecul ar wei ght

rangi ng fron?%%ﬁﬁ?a§§y5@%0P¥%S%BBu%nﬁbuéﬁopﬁﬁﬂeﬁY%?éY% I ySEBBY 1ﬁ9r600)

| act ose, StaéﬁbﬂsaﬁhéheﬁﬁsC@fnsﬁlﬁtﬁhfl@wdtén@ﬁtt@ﬁérsSbﬁrgh;dsngarS gum
acacia and the |like

1/321 / 28467
bi nder in f|ﬁ%$§ %mgg}gﬁdf%rﬁ?gl%sglfﬂ%ndﬁﬁﬁl crons%lfggcﬁﬁggécarnauba
wax, paraffioelepernmaceti, polyethylenes or mcrocrystalline wax. Were

the co I tion 'STBQlQ%s'BftgﬁefQB@bﬂElén mE?bEQEO hthth bnelbdde ngne or
nore tableting lubricants in an anmount within the ran of from about 0.2
t o about layer which may comprise from 0 to about 1 s by weight of

the tablet composition. The coating layer which is
applied over the outer solid phase containing particles
of inner solid phase embedded therein may comprise any

20 conventional coating formulations and will include one or
more film-formers or binders, such as a hydrophilic
polymer like hydroxypropylmethylcellulose, and/or a
hydrophobic polymer like methacrylic acid esters neutral
polymer, ethyl cellulose, cellulose acetate, polyvinyl

25 alcohol-maleic anhydride copolymers, PB-pinene polymers,
glyceryl esters of wood resins and the like and one or
more plasticizers, such as triethyl citrate, diethyl
phthalate, propylene glycol, glycerin, butyl phthalate,
castor oil and the like. Both core tablets as well as

30 coating formulations may contain aluminum lakes to
provide color.

The film formers are applied from a solvent system
containing one or more solvents including water, alcohols
like methyl alcohol, ethyl alcohol or isopropyl alcohol,

35 ketones like acetone, or ethylmethyl ketone, chlorinated
hydrocarbons like methylene chloride, dichloroethane, and

1,1,1-trichloroethane.
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8% and preferably fromabout 0.5 to about 2% by wei ght of the conposition,
such as magnesium stearate, stearic acid, palmtic acid, calciumstearate,
talc, caweauobsis@ax 10 and the |like. Qther conventional i|ipgredieste which
may optionally be present include preservatives, st abilizers,

anti-adherents or silica flo condltlo ers.or nt s h as Syl oid
brand silicon di ox!dfe"as® wePtas" FIRE %?%’r stlgel %’T e"flsflgcbet he invention
may al so i nappdd eal ceggdatipr Iw;u'yté'r tite dhi Iwa\f cooner, i 98 afsitdmiGetro aatsbut 15% by

wei ght of t%g3 thﬁg et @g{qﬁ Hon. The coating layer which is applied over

t he outer ase ntaining particles of inner solid phase enbedded
therein may conpri S&earfiigEhesh\dafagmdflorodts ﬁg}tﬁ"@ﬁ’rrﬁll fOBFESEHRE Wi | |

:O glc;légre ?'nﬁ t%rblderﬂ)rcﬁr fd Iﬁaﬁd)t%gras;lﬁ cl@lu res, g r@m%;yctr&%@d ic

[ r QXypr o | ce 0s or. i.c pol yner
i ke met hac?%hqy aiﬁeﬁ: é‘g"{ :ge Lﬂpltﬂ %? Lell ul ose
ac?at ate, polam\dmw ondea.{g:qmﬁ -duﬁfa: umfwdmtdei mp(sluMErem tB-qfifreane
pol yners, Y WoQ d one or nore
pl asti ci zer%l dgouc%g r| et fﬁ el rlaet‘i%§d r%zge?%ﬁtlh Shtlh%tgsjtqe propyl ene -
gl ycol, glycerin, Vﬂmm e hbpet @ose cplavracrut kgl tFrrmylat 1@tdf cor e

tabletsgs wgld l%é&l%tlmdagm al dnfiish J¥RYGrC U At RIH WA akes to
provi de color. The film forners are appllg fro a solvent. system

cont ai ni ng GHRBIE Wfﬁ'e 5 Ve atdRiRg %%’frﬂr?d % ESrétthy |
al cohol , et ytowaldeitoorabaaprsmpmo E&kﬁﬂ.l‘ﬁ)lSOCBild(@xtem‘feﬂ‘rdﬂd(@meiche or

et hyl net hyl keto chl ori.nat ed. hydrocar hons chl ori de,

di chl oroet h aq—hld" Cﬁ Jllﬁf Ti thtI orodthane. oglsf&%%eé%/ %8

PCT/ USCO 284xﬁfcmhema @a:doj omd s amptioywd oft Hee ssoltdrannisdouse %Irﬂlsed
toget hep 5 dotsd} 4 mdﬁr abaléﬁd&'ﬂgerm@d%mﬁql VRNt £oMpas ti ons.  The

finishe orm7s eit a conpressed
glyburlde will preferably be administered in an amount

from about 0.5 to about 3.75 mg one to four times daily,
with a maximum of up to about 4.5 mg daily.
The preferred low dose pharmaceutical formulation
20 of the invention is comprised of metformin and glyburide
and is employed as initial therapy that is as an adjunct
to diet and exercise to improve glycemic control in
patients with type 2 diabetes mellitus.
The ADA recommends a treatment goal of HbA;c < 7%
25 (ADA. Diabetes Care 21 [Suppl. 1]: $23 - $31, 1998) in
order to reduce the risk of complications of type 2
diabetes mellitus, including coronary heart disease and
microvascular complications.
Dosage of the preferred metformin-glyburide
30 combination of the invention must be individualized on
the basis of both effectiveness and tolerance. It is
preferably given with meals and should be started at a
low dose, with graduai dose escalation. Ideally, the
response to therapy should be evaluated using HbA;c
35 (glycosylated hemoglobin) which is a better indicator of
long-term glycemic control than FPG alone. The
therapeutic goal in all patients with type 2 diabetes

- 20 -



5 tablet or a hard gelatin capsule, preferably a tablet. The tablet nmay be
optionally filmcoated. The total anount of drug per dosage unit would be
such as twoof/3ar8 a dosage form of conveni ent size for papCEUS®/28WTere t he
| ow dose pharmaceutical formulation of 10 the invention includes a

conbi nati on of tfor bu for t|on W|IJ
admi ni st ered“e]b Srp‘%r%gﬁo egéfér/on%(%‘g gglgy lar% lncbf‘f ]rlﬁ?n one
to four ti rﬁ@dmcb%pmndll%l g hieese (ﬁncamlclﬁe\fﬁbs rreofnomnﬁldalrl y and a

maxi mum of aﬁsn Aﬁ%@ﬂ%ﬁbu‘%‘f’%%mﬂé Prferaily ity ahouts pd: &g

nmetformn d W || eerablgbe adm ni stered 1 n an
anount frorﬁ%b@ﬂt—lfﬂv% ‘?tl'é? MAtIBR TP hgikhe £o’fofipltPeRIdEleydoshpgh a

][nsm n}Jm af Lhﬂeé&m?&matfo& ngp ded Ityne Fﬁ&cm&%e&fécﬁdmhfme@&ﬁ:war lmageut |dcal
or mul ati on of _t nvetlo ri 0 t gl yburi de
and is enpl oVégAasD*#?% %éﬁ S];s Erh 3g'dsj uér?%n n][ iet and

exerci se to i nprovAsgiytenat tberapy, i bhpaprehesredt staypen@ dbabebés

mel litus. %‘?&[ H@-@%ﬁf&été@%l%oﬁfoﬁw& thvidht Zon (DA

Di abet es Care S31, 1 in order to reduce the risk
of conplicat?ohsl &5t%§®eoﬁd@%¥e§mm"ﬂ@ 3 fedardi n Vorkfal s hear t

di sease 1@3nd witErHssEa Ble q&sml i cabhops. aDasga@ngfglb@o@éeLenoed

nmet f or m n- gllgb/ucﬁl de 30 conbi n%\eechon of the nve%o&'({%ist ngl vi dual i zed
on the basi®ItL bR FEEFIURIVEheI LMY d pr?%f ¥2bFy given
with neals aiwlllsyhondtch behs travtethqtarad ¢vwamidoseneail trmygrkse uste Teseed .

escal ation. [|dea +%n%@%asé§sgt§ﬂ§§d L9 ﬁ&f %@Ma@ &?Vﬂé’%rﬁ gsing

HbAl ¢ 35 (dl yco enogl & better cat or
| ong-term glgEe?a @/ Lo rugd, téeer FHG we ofr. Wletotmdﬁémm@“goal in all

pati ent 55w tdr f yPei de diGDEt §Sce s LOry W O 132R3 f@- | 2Bfbdmidrel |itus

should be to i rrprove | ycem ¢ cont roI i ncl udj ng ost {andi al gl ucose
and HbA, . |%9%¢§o to n%?o%ﬁ patients requlrlng a i 1on

glycemic control, the 250 mg/1.25 mg dosage may be
switched to 500/2.5 mg. However, as indicated, the
preferred maximum daily dosage for metformin is 600 to

20 750 mg and the preferred maximum daily dosage for
glyburide is 3.75 mg.

The low dose pharmaceutical formulation containing
the metformin-glyburide combination, in accordance with
the present invention, will preferably be formulated

25 according to the teachings disclosed in U.S. application
Serial No. 09/353,141, filed July 14, 1999, which claims
priority from European application No. 98401781.4 filed
July 15, 1998, which U.S. application is incorporated
herein by reference.

30 The preferred low dose metformin-glyburide

formulation is set out below.
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as near normal as possible. Patients should be titrated to achieve the ADA
goal of HbAlc < 70 follow ng the dosing 5 recommendati ons up to the nmaxi num
recomendeo odsxss (ADA. Di abetes Care 21 [Suppl. 1]: S23reT/BS®)y/2814198). As
initial therapy, the preferred starting dose of the netform n-glyburide
conmbi nation of the invention is 250/1.25 ng once a day, given with a neal.
For pati ent s—10-—wth-a-baselHnre—HoA-c—>_90 or - . > 200

ng/ dL, a recomrended starting dose of Zgﬂ?Tﬁginﬁ’ggeﬁzcegit'dﬁ PS"With the

nor ni ng and| eveni ngmrgsuglc lrgaeyltg)e preferred. Dosage Increases shquld
preferably he made 137 Cncrenents of 250/ 1. 25 nip50%¥eaSy 2 weeks,| up to the
m ni mum 15 ef{pehisf dose necessary to| achi eve adequate glycem g control.
For those palients requiTing addi tiona giycem ¢ controft, the 250 ng/ 1. 25
ny dosage nedegfermin,\hydrachlenideng/ 2 5 by However25%8 jndicated] the
preferred npxiysupidghai |y dosage for netformin is 6@0250 20 750 ng and the
preferred neximum daily dosage for glyburide 1s 3. 75 ng. The Tqw dose

phar maceut i cHICSEATIAISES FPYAEht aining k- yburi-de—gonbi nat i on,

i n accor danceiasotiystabeiqy esEnfios@ventj on, wil | iprefeerabl y be fqrnul ated 25
according to_the teachin sddi sclosed i1ph U S app] i,cajion Seriall No.

09/ 353, 141, beto ool S AL —whi-ehi-et-at-re—pri-or-ty—from-Eutopean

appl i cati on| Wame9840) 5¥8dxatef i [ ed Jul y| 15, 1998, owhi7ch U. S. appljication is
i ncor porat edg,hereil by reference. 30 [The pref er;gcj}}.q,w dose

3 FJ'I':!'n! cglal' ] e b ) ] a AAGN MNA | ynya
met f or m n- ghyburrde—fornutattonr—+s——set—out—betow—21—wW5 01732158

PCT/ US00/ 2846F commexaicldy avagiadieehtlm aeptpeemmogbten iPrusgdct identity
250/ 1. 25 | nEtddperfPaney f GPHPTFRyd™dchl oride 250.0 d yburide 1.25

The especially preferred low dose metformin-

t ha nat f .
< T 1\ o U T OoT

5 glyburide formulations are as. follows:

Amount of ingredient, mg pér
tablet

Product identity 250/1.25
Ingredient
Metformin hydrochloride 250.0
Glyburide 1.25
Croscarmellose sodium 7.0
Microcrystalline cellulose 28.25
Polyvinyl pyrrolidone 10.0
Magnesium stearate 0.6-6.0
Film coat* 4.5-12.0

*a commercially available film coat composition is used,
such as Opadry (Colorcon, UK).

10 The low dose pharmaceutical formulation of the
invention in the form of a solid oral form such as a
tablet, will preferably contain a combination of
metformin and glyburide in which the size of the
glyburide is such that at most 10% of the particles are

15 less than 2 um and at most 10% of the particles are
greater than 60 pm. Preferably, the size of the

glyburide is such that at most 10% of the particles are
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Croscarnel |l ose sodium 3.0-15.0 Mcrocrystalline cellulose 15.0-60.0

Pol yvi nyl pyrrolidone 3.0-18.0 Magnesium stearate 0.3-7.5 Filmcoat*
4.5-12. 0oweaovsarserci al |y available filmcoat conposition PeT/us@ds467such as
Qpadry (Col orcon, UK). The especially preferred | ow dose netformn- 5

gl yburide f rrulatlons are asfol unt of ingredi er tablet
Pr oduct |den¥ E%%?l 28§ re{::llrg% I\):@;T)o?m‘%l% ﬁ%cﬁ%ﬁaae 58.0
(I;;‘I Iybu_ri dle 1. QSea&Ds‘daamefll(D oge. sodhisn §’p®ciM©rwe/sIc‘am¢¢ nef cel | ul ose 28. 25
ol yvi ny e 4.5-12.0
%{’Wﬂ’ava@f %&0? e \BgoLSh é{@&ﬁu_? &Gapr fad %fPPin%p

*a commerci a | m coat conposition is used such adry
(Col orcon, UK). 10ITha ﬁ@ﬁpaésémbﬁéftﬁ*ﬁ ut FB&I LPBr AOFat PRI OFfid

i nventiors i ngbbegé of srfon S| ﬂn@éﬁh&@rmw%rwam 4 addb@binatidn
preferably cogt aln_a cpnbin )

ti itf b h th
Gl v of the oI JohFPust ot s EVRSriar toot 10 nre HEpart | LR g e 15
| ess than 2 jsn suchathabosat 1086 0f 25heoparhe cpast arkes great bess hamaB0 um

Pref erably, I of . t t %Ri,the
particles arieb- éﬁ?’\é*blﬁ%ﬁ %y C%‘#U%S%%P%J;bi es%?éth né%t%j?n %m at nost
10% of the pé@thﬂéles are greater than 40 pm This specific size range of

gl yburi dg may be ObEéEEQQb@% SB@‘%' ag parait1k6t afkl L&BY. thAnazseqand
I d

enbodi nent, the | ow dose s 5 dos%ge form of _t he %nventlon wil |
contain a conbl nat MB&E Pre erred are a co tformin and

glyburide, where the glyburide has a particle size

ination of me

distribution of about 25% undersize value not more than 6
pum, about 50% undersize value 7 to 10 pm and about 75%
15 undersize value not more than 23 pm.
The low dose pharmaceutical formulation of the
invention in the form of a tablet may be obtained by a
process which includes the steps of
a) forming granules by wet granulation of a
20 mixture of metformin and glyburide
b) blending the granules with a tabletting aid and
diluent, and
c) tabletting the blend thus obtained into
tablets.

25 The mixture used for forming the granules includes
a granulating binder. The granulating binder is
preferably a polyvinylpyrrolidone such as, for example, a
polyvinylpyrrolidone having a molecular weight of 45,000.
The polyvinylpyrrolidone may be used in a proportion of 2

30 to 4% by weight with respect to the final tablet.

After the granulating step, the granules may be
sieved and dried.
, The granules are then blended with a diluent and
tableting aid. The diluent may be a conventional filler

35 usually used for making tablets, such as microcrystalline
cellulose. The tabletting aid may be a conventional

material, such as magnesium stearate.
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of metformn and glyburide in which the size of glyburide is such that at
nost 250 of the particles are less than 11 pmand at npbst 25% of the
particl esvane3ygseater than 46 pm 10 Preferably, 50% of parwsaimssrare | ess
than 23 pm Mst preferred are a conmbination of nmetform n and gl yburi de,

where the glyburlde has a_particle sjze distributjon of about. 25% undersize
val ue not nore thaht6 tﬁﬁﬂeéﬁoﬁgu§09 hRUBES] @YVEFEE 9pfboﬁﬁibﬁ18ﬁd about
75% 15 undersmaEe&awuehn@thp@f@pmhhﬂcZBeDDmIJhe polyaes earphatrakeceut i ca

formul ati on f the. invention he f obtained b
process mhicﬁ ?n%Yﬁﬁ%Eh%g%Cs %igu% Se ¥ﬁ1ﬁ31% ig#égg%jpaﬁt granulatyoﬁ
of a 20 nlxbudeomanep?brmehhah@eglyb@$$de b) blending the granules with a
tabletting aid and diluent, and c) tabletting the blend thus obtained into
tablets. 25 The m xture used for formng the granules includes a
granul ati ng binder. The gramR@SEEiREIPHdRE BRE BIGILESHy a

pol yvi nyl pyrrol i doregsrel asanBioe axanpbe gaaphslwhunylﬁypnot|dhaagbaV|ng a

nol ecul ar wei ght of 45 000 vinylp o b u n a
proportion ongh%B°?5ohénb§lﬁelﬁggfmith %%%%? %o ?% £ a%? ? Aft er
t he granulatcogb$nap;onheogrmeufesmnaygbgbuSLéeedS@@dl@rféﬁstThengranules

are then(P'ng§??§$tb§gsgk'H &tﬂ@ggp%aaheﬁ'ggcﬁ'gf dhepdiigeningay be a

conventional 1 _ usua y use maki ng tablets, such as
m crocryst al nehgor®inul ose. The tabletting aid may be a conventi onal

material, such as g Q@%U@]SQeah@Ig areZ%arwgka@hBZ&58cRCaéb$6EY28467 The
tabl ets thus obt ai ne % then opti onal %y oat e 'Eh a hggrophlllc
cel | ul ose pofyABPeanl EBRES OFRE E§H?OB Fﬁﬁe eFPUPBER BRI NBF is

preferably 2metformin/glyburide used in first line therapy versus
15 monotherapy with each of glyburide and metformin.
Figure 6 is a bar graph which depicts change in
fasting plasma glucose (FPG) by number of tablets of
fixed combinations of metformin/glyburide used in first
line therapy versus monotherapy with each of glyburide

20 and metformin.
Figure 7 is a bar graph which depicts baseline and

post-prandial insulin levels of fixed combinations of
metformin/glyburide in first line therapy versus
monotherapy with glyburide and metformin.

25 Figures 8A and 8B are bar graphs which depict
change in PPG excursion at baseline and after 20 weeks of
fixed combinations of metformin/glyburide used in first
line therapy versus monotherapy with each of glyburide
and metformin.

30 Figure 9 is a bar graph which depicts hypoglycemic
symptoms in subjects on fixed combinations of
metformin/glyburide used in first line therapy versus
monotherapy with each of glyburide and metformin.

Figure 10 is a bar graph which depicts frequency of

35 gastrointestinal adverse effects in subjects on fixed

combinations of metformin/glyburide used in first line
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hydr oxypropyl nethyl cellulose. 5 Description of the Figures Figures 1 and 2
are bar graphs which depict change in henoglobin Alc (HboAl ¢c) by nunber of
tabl ets of0oDi/xas8 conbi nati ons of netform n/ gl yburide useBCT/mvS60/288¢7 | i ne 10
t her apy versus nonot herapy with each of glyburide and netform n. Figures
3, 4 and 5 are bar graphs which depict change in HbAlc over tinme of fixed
conbi nat i ons CBET2REt VEERIA/ BPPBEAPEBPUSHET NS RFRsPT| FhEPYherGpsTer sus 15
nonot her apy wkthoeagh of gl yburide and netformn. Figure 6 is a bar graph
whi ch depicts chan [ f.ast.in |_as gl.ucose (EPG number of tablets
of fixed conbinat%gﬁ%Q%PJﬁQPF§$ﬁgﬁfﬁﬁ%ﬁuFﬁggeﬁggﬁ P%e %Fgfgbline t her apy
ver sus nonot bebagymentlk edchhef ighgbuicde 20 and nmetformin. Figure 7 is a
bar graphswhich depicts baseline and post-prandial insulin levels of fixed
conbi nations of nmetformn/glyburide in first |line therapy versus

nmonot herapy with gl yburide and metformn. 25 Figures 8A and 8B are bar
graphs which depict change in PPgxguesi onapd baseline and after 20 weeks
of fixed conbinations of netfornin/glyburide used.in.first .l.ine.therapy
ver sus nonot her apy Wk Qﬁuﬂ?QHaﬁﬂ¥$§8W%&g%rgﬁ&/%gngfﬁpﬁ.Cgﬁbﬁpﬁg €% is a
bar graph whivekedepiephsely pegkiyeenibedsprpbens i n subjects on fixed
conbinatL ns of nmetformn/glyburide used in first line therapy versus
nonot her @y with each of glyburide and metformn, Figure 10 is_a bar graph
whi ch depi ct sCbmpgaéhépnopf Bstfasnpini Aydserhhoridesrirburidet Tabhekshj ect s
on fixed conbinations of jy&ifisM Yolwpwddedsed N dudgst line - 24 WO
01/ 32158 PCT/ US00/ 28467 t Sus nonot herapy w th each of gl yburide

and netform n.

Example 1 Example 2
INGREDIENT QUANTITY PER TABLET (mg)

250 mg/1.25 mg - - 500 mg/2.5 mg
Metformin Hydrochloride 250.0 500.0
Glyburide 1.25 2.5
Croscarmellose Sodium 7.00 14.0
Povidone 10.00 20.0
Microcrystalline Cellulose 28.25 56.5
Magnesium Stearate 2.25 4.5
Film Coat¥* 6 12

15 *HPMC based film coat used.

The metformin hydrochloride-glyburide tablet
products, 250 mg/1.25 mg and 500 mg/2.5 mg, were
compressed from the same granulation. The lower strength

20 tablet was compressed at half the weight of the metformin
hydrochloride-glyburide 500 mg/2.5 mg tablet. Tablets
manufactured for clinical use were film-coated with a
hydroxypropylmethylcellulose (HPMC) film coat. The film
coat was non-functional and was applied for aesthetic.

25 purposes. The film coat applied to the clinical product

was clear.
The manufacturing process for clinical products

proceeded as follows:
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The foll ow ng Exanpl es represent preferred enbodinents of the invention. 5
Exanples 1 and 2 Tablets containing metformn/glyburide combinations were
prepar ed vea odexess i bed bel ow. 10 Conposition of Metform n PCT/US00/28467
Hydrochl ori de-d yburi de Tablets 250 ng/1.25 ng and 500 ng/ 2. 5ngy Exanple 1

Exanpl e 2 _|NGRED|ENT IANTI.TY PER TABLET 250 [1.25,.
mg Metformn Hydr SATFATE25ED S & ﬁ‘zyfbdlé”fegg”ef% d]%?%oegr%%r {Izbge

ggdgumlvg. 00 t_b@e(ﬁgeEO\fiodameJiObQObZ(én@inM eriatr yéeakmeitfor@l ul ose 28. 25
. gnesi um arate 2.2 . Eil t* 2.,15:% d fil
%ngﬁgkngld%/ﬁa %eél%m S e%%%?%uéﬁg.%o ol3s UQM? H%S% 11 m

coat used. TH m T hydrochl oride e tabl et roduct s, 250
ng/ 1. 25 ny angh5ehemy MiZery, Wce resoredss&dYf Fém RS FAREGRAR4 ati on.

The | owes strength 20 dhakhetn; r _ :
I, SHEISA0 Akl e samy st Gl gt e
manuf act ur e@ oA rdgchiidalR e e % idirﬁ‘fg%oﬁtte&%gﬁrpﬁlgately ®S 1o

o T net | onSl And ves Spnl Lot Or AeSthatc: 2% Purpases. o The 11 m
2ppl i od to e ERRtEal DRodar T ey aar st B s P S ese or
G oo Bl | oo o ey oAt Vh Al SBAAk oA haaed by
. : dH%1 ! . s 1 unP @R atlellwa@ne y

3}3;d:Egawn%%iiﬂ%é?ggégwggfi%ﬁig%J;ﬁg(¥1£E92F%dﬁgﬁg%%E&;?t&gg'5%50'5%

produce the final compression blend.

The resultant blend was compressed into tablets, to

a target weight that was adjusted based on in-process

15 moisture content determinations, on a suitable tablet
press. The theoretical tablet weight (based on formula
composition with no adjustment for moisture content) was
300 mg for the 250 mg/1.25 mg strength and 600 mg for the
500/2.5 mg strength products.

20 The tablets were film-coated in a perforated
coating pan with an appropriate aqueous non-functional
HPMC based film coating system until the required amount
of film coat had been applied. The typical level of film
coat applied to the tablets was 2% w/w.

25 Tn vivo evaluations of prototype combination tablet
formulations identified the particle size distribution
targeted for use in the clinical program to achieve
comparable biocavailability to Micronase from the
combination product. The particle size distribution of

30 any glyburide lot was described by three cumulative size
criteria: 25% undersize, 50% undersize (also known as the
mass median particle size, MMPS) and 75% undersize
values. The clinical program involved a total of six
glyburide drug substance lots with the 25% undersize

35 value ranging between 4-7 pm, the 50% undersize value
ranging between 8-14 pm and the 75% undersize value
ranging between 17-26 pm. All six lots of glyburide were
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hi gh shear m xer. The resultant dry m x was granulated 5 in a high shear
m xer with an aqueous povi done solution and dried in a fluid bed dryer at
appr oxi neweby3aeC to achieve a specified noisture contenpCT/@steasmisned by

|l oss on drying. The dried granulation was reduced with a screening mll
and m xed with the mcrocrystalllne 10 cellul ose using a tunbl e m xer.
Magnesi um stSoEtReE Siged MY SiiforSamed VASARY) uBFCERATAGS nd 14 Pt dRbfe © %lxer to
produce the t&ié&albecle@rna&&ldzﬁéddew P afresudlot. antrhel @adtd@d ec gipeessed

into tablets a . tar te ha s adjust dbs [ rocess 15
noi st ure corﬁle‘"rﬁrl&) et ﬁ,\%ﬁ% tlg\tl\?ﬂtgﬁl SUCSS) &F pré-‘s?s%le%hg

t heoreti cal treblfet]l wsvigiyd H(d=sed on formula conposition with no adjustnent
for nois ure content) was 300 ng for the 250 ng/1l.25 ng strength and 600
mg for t 500/ 2.5 ng strength products 20 The tabI ets wer e filmcoated
in a perfor ated E2HEEIGHS NRHZQ) P £\l SLEDLS ct i onal
HPMC based film coating WSUIMsleJd t[hecueﬂlibéedP&ﬂiﬁhﬂah of filmcoat had
been applied. The typical " Tevel of TITm coat applied to the tablets was 2%
w w. 25 in vvo evaluati-ons-of —prototype—ecorbinat-on—tablet—toratatt ons
identified Eﬁgﬁ ]gar tHa@ k1l Bezedi Gink k9 Wirk OnuitaYapet sghefrordiggetdns tmamd| i ni cal
programto vg cqppar abl e bi oavai l abi 1o Mcro e e |
combi nat i or ““?“guwt. 4% UnSPr¥ e silze %.Qo{f. |eém| oot cr}%s‘aﬁ'tf{eg.gly%%. e | ot
was descri ted by tihree cunul ative siize crit%eria: 25% undersik¥e, 50%
undersi ze (lal sp krjown as the nass fedian pagtl cle sijize, MWPg and 75%b
under si ze prattes——Hhe—eHfircat—programimvotved a tytal of SI X gryburide
drug substgnceslotls with tHe 25% undersize 3 value rangi ng BBtween 447 pm
the 50% uncershze val ue r%ngl ng between 8-14 pm and t he 75%1§ndersi ze
val ue rangrngbetween—17=26—pm At —STX {0ors of uri de_Were - WO

01/ 32158 PCTPSOGA2 8GR m%?rvtrh‘érbéﬁ %@Grblyl%hﬁes'%aéﬁ%r%ndb%th°ﬁ>r%ﬁfaf‘?§80 with

four of 10  #CRM 8532 (#SM 24

The proposed particle size specification included
the three cumulative size criteria described above with a
range for acceptable mass median particle size (50%

15 undersize) and an upper limit for the lower quartile (25%
undersize), and the upper quartile (75% undersize). The
particle size specification established for glyburide had
been based on the particle size of glyburide used in
bioavailability studies, the experience of various

20 clinical lots, the closely matching nature of the size
distributions of commercially produced glyburide and the
particle size method precision. The particle size
criteria described below assured reproducibility of
glyburide dissolution and bioavailability from metformin

25 hydrochloride-glyburide tablets.

25% undersize value not more than 6 um
50% undersize value 7-10 um
75% undersize value not more than 23 um

30
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t hem bei ng m croni sed by Profarmaco. The particle size distributions of
the four lots produced are detailed in the following table. 5 Particle

Si ze Dat av®or/31@yburi de Drug Substance Batches Used | n CpCDUs@l28®ogr am
Particle Size' (units are equivalent sphere dianeters in pm Batch Nunber
25% Under si ze 50% Undersi ze 75% Undersize 15921 25921 34818 4
5 9 18 AParticle size measured by Ia%’.@’_R_]if‘g.hi scattering, nethod reference
10 #CRM 8532 (#SM 248533) The proposed particle size specification included
the three cuymul atlv‘% E gg gE %eé:a gﬁgﬁg}_ﬁ%e with a range for
accept abl e Mess : = rsize) and an upper limt
fo(rj t he I;)we(_rl}rzquar Putog25% undersize), and the upper quartile (75%

under si z e | i S [ [ | yburi de ha
been basgd on thep%gértif%ﬁegvélﬁg g‘qu%’{ Vﬁéaérlcggehﬁgée%&? ntscglb?ég%%%(lgb%/l ity |
studi es, thalexseriemantoiolaf &J@%g@l istizeagttst £ thd idessel y mat chi ng
nature of ”&%nﬁﬁlzr?atldﬂﬁtnﬁémz*ums/gcﬁymﬁm&r @r&ﬂd@btprmﬁikﬁd’mﬂl de and

the particle size nethod preC|S|on rt|cI size .. cri escri bed

bel ow assur EXFBTIUci T i1y FFSWH 3?5&‘188’ nalvéenc]i)%l é%vt% lability

from [rﬁt for mlrtrzgtg@&rmcdﬂmatc& ateidurtwe m&a:blra\sa @B%Juradiearwatee val ue not

more thy m % under si er not nore

t han 23 Qm CemAF e%’i‘?%;i%%l %@ﬁtué%&o%gfg‘@l%anﬁi@ a@é%UMVARY OF 5

CLI Nl CAL PR@EXeGIBhs of fixed combination product evaluated ‘included
metformin 250 mg with glyburide 1.25 mg, and metformin

500 mg with glyburide 2.5 mg. Glycemic control was

assessed using Hemoglobin Alc (HbA;c), the gold-standaxd
15 measure of long-term glycemic control. Mean change from

baseline in HbA;. following a 20 week treatment period (4

weeks stable once daily dose, 4 week titration and 12

weeks stable dose) were compared. The treatment phase

continued for an additional 12 weeks to assess durability
20 of efficacy.

Contribution of the individual components of the
fixed combination product were assessed by comparison of
short term glycemic parameters of the combination product
and monotherapy arms after 4 weeks of stable once daily

25 dosing. Glycemic control was achieved with similar
incidence of hypoglycemia with the fixed dose
combinations as compared with sulfonyl urea alone or
trends towards decreased gastrointestinal side effects as
compared with metformin alone. Glycemic control was

30 achieved with trends toward decreased adverse events as
compared with either agent alone. Trends in
hypoglycemia, gastrointestinal symptoms and lactate

levels were assessed.

35 (2) Study sites and Subject Population

Eligible subjects were drug naive or have had no

oral antihyperglycemic therapy for the 2 months prior to
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(1) Purpose 5 The follow ng study was conducted to conpare glycemc
control of 2 dosage strengths of a fixed conbination nmetform n/glyburide
product (Wesvsiibed in Exanples 1 and 2) versus pl acebo i npdr/ugowmiere
patients wth type 2 diabetes nellitus who have had i nadequate 10
glycemc control with diet and.exercise._ _The dosage strengths of fixed
Qonbi nat i on BFOEEgyal GRPEOLAAFGA¥I L ORebruRt: AUS8D HGCREER oPybOF: de

1. 25 ng, anduset werw meckQQtag wpt hogbyhaxidem2ob agpr&kyvenedyc8Adrol was
assessed usi : | obizR : Al H : h =St ar ure of
|ong-tern1g|§g€E§§E%OntFgﬁékéégngéﬁaﬁﬁégf?8%?L§%§e ?ge ﬂﬁi%§2§?§ fol |l ow ng
a 20 week tréamaBre petiween(30 waekI8sivaBke ehRcaddariyhrdeseabiigher

titrations and,12 wegksestabheidesak, Waneceeyparedunpdhectir galreat phase
continued for an additional 12 weeks to assess duraﬁllhg§8n%gﬁ§% efficacy.

Cont ri but i on et SFRBPNAFVi-BRAF TEGnPEREATE SFUERES T1Re ABRBr oduct
wer e assessedlbyeaaapabcnsenlofvitshaiktt enth gkyeente. paranmeters of the

conbi nati on product and nonotherapy arnms after 4 weeks of stable once
daily 25 dosing. dycemc control was achieved with simlar incidence of
hypogl yceni a (@)t h tdteidyi »oed idns eand diyiatdidnions as conpared with sul f onyl
urea al opg or trengds 4 quaidls acreased.Qast reintiesticeal, sdrfifRe s as
conpared with nmetformn alone.  dycem c_control wa SE achi eved "ﬁ“h trends
toward decr eRIGGRAVECHETOIERES Q?ubééﬁﬁéﬁéélmpﬁﬁai?? eP CHF¥N P15 AL,
Trends in hypedbyeanmianggasigi dipest-lagklsyrphemenanghkaetate |evels were
assessed. 35 (2) Study sites and Subject Popul ation Eligible subjects were
drug naive or have had no oral antihyperglycemc therapy for the 2 nonths
prior to - 2&) WOl 3RdHYREH1S00/ 28467 screeni ng. Approxi mately 100

study sijes |ocal edy [ fis JSANRIShd GRIHRR o @aiB8d BB C
approxi mately 800

was performed after all data was made available from the

32 week randomized treatment period.
The primary outcome variable for efficacy was the
change from baseline in HbA;. of the two combination
20 therapies relative to placebo following 20 weeks of
randomized treatment.
Secondary outcomes included the following:
-  Incidence of adverse events, particularly
hypoglycemia and gastrointestinal side effects,
25 was compared among treatment arms after 20 and

32 weeks of randomized therapy.

-  The number and proportion of subjects achieving
a therapeutic glucose response were assessed
30 among treatment arms following 20 and 32 weeks

of randomized therapy.

-  The reduction in fasting and 2-hour postprandial
glucose and insulin were assessed among
35 treatment arms following 20 and 32 weeks of

randomized therapy.
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subj ects. Eligible subjects included both males and fenal es between 30 and
78 years of age with established 5 type 2 diabetes nellitus, history of

i npai red woousxes tol erance or inpaired fasting gl ucose whoT/awesieradequat e
glycem c control with diet and exercise. (3) Study Design and Duration 10
This study was a 34 K, pulticenter, random zed, placebo-controlled,
doubl e- bl i nd* par aﬁﬁfgg%‘{jﬁy with an optional |ong-term open-I| abel

treat ment phase. (M¢tfuimoneaMiasulésnitb dnedysi such asitgbpeunedsures for

poriods B and & o A perdol nefe Al Al Aldndat s var fpdsavaldaiidnd igm the
32 week random ze featment “period. The prinmary outcone variable for
ef fi cacy wastydre 2 chialert$3 one basiels ne The HOY® C1B49% HEB¥Sw comnbi nati on 20

therapi es relgid. v L0 oh ag héf{lgiéw@ge@&a@%_@fucdﬁldmﬂ@m@ reat ment .
e

Seco_ndary out cones i ncl u_ded | ol | owing: - | nci dence of advgr e events,
par ti cul ar | Yy RS cBi SR Y2 oi rﬁjg%lﬁﬁ U (P RCtS %50%5
conpar ed antfy 1684 Meitie afidBoidLap R0 altey 32aweekso dfe resetdnized t her apy.
response ver @ HEUTRERE 6 Bttt reert e R o 0P ek
of randoni zethddwmyapye . - Nhedzeauctyoent iy feststy Amdc=e hote pbstey andi al
T2 moke Por e e P e S e ey Usool ode7 b
RATI ONALE Met f or ni Braaimsatf Bayh ar EasedstefieasoyPyBariag, taéiﬁtaw?ﬁom and
effective compghdidtd@ned Nikpeote egl yeshi Of cohtypel 2agli fheseslimélitus.' The
two drugs have b dempnsiigied @ SYnergsdis Sfiscle SmolrEose Loweri ng
inadequate control on diet and exercise. Glycemic
15 control was expected to be achieved at lower doses than
monotherapy with comparable or less potential side
effects of the individual agents and with ease of
administration.
This randomized double-blind, placebo-controlled
20 study in subjects with type 2 diabetes mellitus who have
inadequate glycemic control on diet and exercise tested
the following hypotheses:
1. Administration of a fixed dose metformin/
glyburide combination product for 20 weeks (4
25 weeks stable once daily dosing in Period B and
16 weeks of treatment in Period C) in subjects
with type 2 diabetes mellitus who have
inadequate glycemic control on diet and
exercise will produce significant reductions in

30 HbA,. compared to placebo.

2. Administration of a fixed dose metformin/
glyburide combination product for 32 weeks in
subjects with type 2 diabetes mellitus who have

35 inadequate glycemic control on diet and

exercise will be well tolerated.
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when used in conbination. Either drug can be used alone as first line
nonot herapy. They nay al so be used in conbination with each other if
nonot her apg ou2188 t her is i nadequate. No data currently erRCBUSOORS447The use
of | ow 10 dose conbination therapy for first line use. Treatnent with a

fi xed dose cgnbi natiqn ta t was expected to inprove glycemc control as
first line ?herap? FECE& cts with type 2 diabetes nellitus with

i nadequat e con}rol pehmdi and exercise. Gycemc 15 control was expected
Qrelniases

to b h d at I
pgteﬁt?gllgyge aef 8cts tHe |n%'v?§3§%g§r2§ S ang Sﬁﬂﬁﬁéggkﬁthn °5°

admi ni strati the éﬁfSCtaﬂﬁoﬁld9539©ubtéebgth§ (Pramebes cbnard| 2edef 28 st udy

in subjegs médtaéaﬁbzngt@@ﬁt ﬁét@smwgl%@rbaaetaw@@legﬁaﬁehggycem c
control on diet and exercise tested the follow ng eses:

Adni ni st rat i BpeBf tatFaked §6§e9%¥FF89ﬁ1ﬁ?nt§P§bﬁ?|H%zCB Pﬁ%f?%nlﬁroduct
for 20 weeksut4,. 22veaeks rshabla e daily dosing in Period B and 16 weeks
of treatnent in Period C) in subjects wth type 2 diabetes nellitus who
have inadequate glycem c control on diet and exercise wll produce

signi ficant (edluct Seaendar30 (Hnallndesnpdeedoldopliageébo . 2. Administration

of a fix dose netfor t 32 weeks in
R b ffggetsesg%tgl L f%ﬂfmf 'E%l'e%b@.'l‘i@ggtamt)%@

subjects with type 2 di have i_na quate gl ycem c
control on diet and ex&edEtment [armse afder 291 érst 4. W§6<SwBto1/ 32158

PCT/ US00/ 28467 C. OBIEGHAMaS AeH tl?férr%fyy Telgeapdie confttrerl 22iywaeks of
oral admnistration,. the eff t .of Qsage st.rengt hs _(Exanples 1 and 2)

of a 5 fixed conbinatl METY G yBIHEE EASEEERat Thas

hypoglycemla w1th the fixed dose combinations
15 as compared with sulfonyl urea alone or
decreased gastrointestinal side effects as

compared with metformin alone.

2. To assess after 20 weeks and assess after 32

20 weeks, the proportion of subjects with a
therapeutic response in glycemic control of
oral administration of each metformin/glyburide
combination regimen when compared to the
therapeutic response achieved with metformin

25 monotherapy, glyburide monotherapy and placebo
regimens. Therapeutic plasma glucose response
will be defined as a FPG < 126 mg/dL (based on
current ADA guidelines for FPG). Therapeutic

response for HbA,. will be defined as HDbA;c

30 < 7%.
3. To assess after 20 weeks and assess after 32

weeks, the reductions in fasting glucose and 2-
hour postprandial glucose and insulin levels

35 following the oral administration of each fixed
combination metformin/glyburide regimen with

the reduction in fasting glucose and 2-hour
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been titrated for glycemc control on the reduction in HbALC | evel versus
pl acebo. (2) Secondary (included the following) 10 1. To assess safety and
tol erabi Woyr/zarehg treatnment arns after 20 and 32 weeks PET/US@waiasTi zed
therapy. dycenmic control may be achieved with a simlar incidence in
hypogl ycema with the fi xed dose conbi nati ons 15 as conpared with sul fonyl
urea alone or decr eas¥ guandint csliugrie sinde EFFEds ek ARFEBEIN t h

metform n alone. 2. Tq,ass6ss @fiein Abnsaks 314 sgssriadd er 32 20 weeks
the proportion of subjects with a t(gera eytic r'eg%lonse in glycemc controi
of oral administrati GHPWICREIAPHATDH Qburide conbination regimen

when conpared to the therapeutic response achieved with netformn 25

nonot her apy, gl yburi de, monot h AC: i . i
Lonal T bt AP ASRP e 2 B ot T

pl asma gt ucose response WIT e L (based on
current ADA gui del i nesldwrlsRgteThe? makd ©f rslpoHstFriobAE will be
defined as HoAlc 30 < 70 3. cJib ASSESSH Mo vRekiantiassessual fer 32

weeks, the reductions in fasting glucose and 2- hour postprandial glucose
and insulin levels 35 following the oral adm nistration of each fixed
conbi nati on netforgri n/7 yhssdsle 1@gd Medrin ddfethheaniduicf i cmcy nof ast i ng

gl ucose and 2-hour 31 _MO 01/32158 PCT/ USQ0/ 284. -
15 PR T AR oT e 2 DUt e Sar et hor apy

i nsuli nlPevel achi eved*X§¢ K era nmonot her apy
and placebo. 5 4. To assess the durability of reductions in HoAlc |evels

aftgr ?2 we%(.s of admyisgdakyon of fixed conmbination netformn/glyburide
pr oduct . :
This was a multicenter, randomized, five-arm,

parallel group, double-blind, placebo controlled trial of

15 the antihyperglycemic activity of a fixed combination
met formin/glyburide tablet as first line therapy in
subjects with type 2 diabetes mellitus who have
inadequate glycemic control (HbA;c < 7%), with diet and
exercise. Patients were drug naive or had no oral

20 - antihyperglycemic therapy for the 2 months prior to
screening. Approximately 100 US sites enrolled up to a
maximum of 800 patients with type 2 diabetes mellitus who
had inadequate glycemic control defined as an HbA;.
between 7-11% on diet and exercise. The minimum number

25 of patients required to achieve the primary outcome was a
total of 500 patients or 100 patients per arm. However,
recruitment continued for up to 6 months to recruit up to
a maximum of 150 patients per arm to provide additional
safety information. The design included 3 periods as

30 follows:

(1) Period A - Two Week Dietary and Placebo
Lead-in Phase
This initial phase included dietary instruction on
35 a eucaloric, weight maintaining diabetes prudent diet
consistent with ADA guidelines or a balanced diet of
approximately 55% carbohydrates, 20% protein and 25% fat.
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5. To assess long-termsafety and efficacy of 10 fixed conbi nation

metf orm n/ gl yburide products. D. STUDY DESIGN This was a nul ticenter
random zedQ of/s8a1es arm  paral |l el group, double-blind, placeronusavaster | ed
trial of 15 the antihyperglycemc activity of a fixed conbination-
metform n/ gl yburide tablet as first line therapy in _subjects with type 2
di abet es nel%@%ﬁ§ahhélﬁav@f Fﬁadéamapésar9§éﬁPcOéoﬁv%6+P%$b%&ESQl?se with

diet and exgrgi s8p1Paki fBLS ﬁ@é@sdéagwmathlaeebad NBo@é a1 28ose
anti hypergl ycem c therap I to _screenin

f
ApprOX|natelWe5665U§e§?té%sg%PBFSengg stﬁguﬁgiPﬂuﬂ?o¥hﬁbﬁ bg?rents with

type 2 diabetes nellitus who had inadequate glycem c control defined as an

FhAlc  befveey) 7- 1Rl angedxentisa.-HIe i Braumoaumher 25 of

patients requitred to achieve the primary outcone was a of 500
patients or 100 pafSitesls ﬁ@ﬁeaﬁﬁﬁsﬁomever recruitment continued for up to

6 months to recrui pedd JO B Bl @M@‘ﬂén&@%lQ%H!e@b@b@%rbdﬁﬂﬂlo provi de
addi ti onal safetgalnfornatlgﬁ The desi n inclu |od§1as 30
e

fol l ows: (1)PPERLOELATVEERYPWECRUBIEt 5F§ 5W8“E|83888 agﬁ Phase This
initial phaspatﬂéhuQEQedEEEahﬁommséducblmnoﬁnS 35udyeacasowh¢¢hmeight

bl anced G ot PBF IR PAts RAPel 45U SAEb Ry AF ALGS-Y 200 BF 6F 61 R and 250

balanced |e%n8 rates groteln and 25% f at .
- 32 W OllﬁamEBhEEEpMSOGh@8ﬂ@¢ diéﬁérantldp§eoﬁtFﬁ@9§ fi Afsti&efon of

mitiple capsyh8sna@hda! Akebemasy 1§§§%§a@dpwbancela9§aﬂ 18ene ghycose
meters were dispense gébaﬂ ?d B_-

instrucfion on their
Week Doubl e- Bl i-ndSehdectsi Fgresmaprs apnse PHa?@cPegﬁégyB
random zed, goybke- BkirAda spataklekheuadnyplieuddiony ofr eabmentiiphdsel
Ellglble paggggggegﬁgeo%agﬁpnlze 1%%t%o%fp§o%h%gycgﬁnﬁewg ggssed by
short term glycemic parameters.

This 4 week phase at stable once daily dosing
illustrated the contribution of the individual components
of the fixed combination product using short term

20 glycemic parameters. Glycemic control was assessed with

fructosamine and fasting glucose.

(3) Period C - 28 Week Double-blind Titration and
Stable Dose Phase

25 Period C was the continuation of the randomized,
double-blind treatment phase. Subjects were titrated for
glycemic control over the first four weeks then dose was
maintained for a 24 week stable dose treatment segment.
Analysis for the primary outcome, the change from

30 baseline in HbA;. of the two combination therapies
(Examples 1 and 2) relative to placebo, was assessed at
week 16 of Period C which was after 20 weeks of
randomized, double-blind treatment. This was done at
this time as there had been adequate time for

35 stabilization of HbA,. and for safety reasons as it was
anticipated that a high number of placebo treated

pétients may have had to discontinue randomized study

- 33 -



10 i ncluded pl acebo, glyburide nonotherapy, netformn nonotherapy, and two
different dose strengths of fixed conbination netformn/glyburide product

(Exanpl esv@omsadss 2) . Subj ects were mai ntai ned on once dai pgT/@eai2sge7f or a 4
week period so that the contribution of the individual 15 conponents of the

conbi nation p n se ort termglycem araneters.
This 4 week gggggfggtgggeggncég fylaog ﬁ@YC?W%ﬁs?¥%Eéaft%% contribution
of the indivFEGéFm@Dﬁp@HéﬁtsonoWaﬁheXteXéddconﬁuhaﬁcbﬂ pooduct using short

term 20 gl ycamkeoRak AIBLET $an&bHESHEC r s
fruct osam ne gndofastln gglﬁ%oseg & Sggg%ogk%gaégg €§ ﬁggbm% e blind
Titration and SF%BVerEB§én?ﬂa%% §ga Bi BESESWBRT t et eont | Afiakf oweskst he

randomi zéd, tdoubhEubtendufaBﬁlﬂE?toﬁhé§§1c§b9l@ﬁaSgM@ﬁ@rtéaaﬁéﬁgnEQr
gl ycem c con qver tge first, four weeks %6 §t¥%¥ was . nmaintained for a

L
24" week st ab 988¥eaP?e PHEhtPEeyhént2 2 Ana THRA PrefrePyibtdedone,
t he change fane BBobaselibhects wh¢ddlstonhenum@ r@m@mm&ie@nstheyaareg

(Bxamples 1 apd 2) teLRtbyecte: plageho re@fhgfgfésgﬁ? 108k 1bogh_Per 1 od

C whi ch was ter 20 weeks o zed ThIS was
done at th|§e¥mneoﬁ§ntﬁéb%lh%ﬁe%%@%nhdﬁhﬁa?ewlthefiéﬁdS%O%babatngat|on of
HbAl ¢ and f opreafiety reasons as it was anticipated that a high nunber of

pl acebo treated pati.en may. have had t i sconti nue random zed study - 33
WO 01/ 32158 PCT/US%%%§8§%7we%E P%ﬁ??oﬁnﬁngﬁa PRstftFéRént YPFEenic control

as treatnentldnaaionnsagmemmtemdedpr6m®j@Eyeemmm cshiseont £ HLU1 dgedapgom zed
study drug duye Kk C in n. st oses_for_a total of
&€ &ayégﬁ s€ipl %é%@'%?égga ﬁgaf s1 QR%EGQh FAER S

24 weeks 5 to evaluate dura |cac safety
and toIerab|¢ut90@%tEaST%%s%$%ﬂ@ a@n@hﬁeUG%IWndédofaﬁdruhdsé subj ects who

di scont |1r5uedsijgeeg zgerStady1 gy HYe 40488k Plaefdh COEYr IEESmELLGI bl e

to begin the |ong-
study drug due to lack of glycemic control beginning at

visit Cl through C85. Subjects were evaluated for lack
of efficacy at visit C113 and all subsequent visits until
the end of randomized treatment. The assignment of

20 randomized study drug remained blinded. Subjects who
remained on randomized study drug continued the stable
dose phase for a total of 28 weeks to allow evaluation of
durability of efficacy and to gather additional safety
and tolerability data. Subjects were evaluated for

25 discontinuation of study medication due to lack of

glycemic control on or after Visit Cl1 (Week 0, Period C).

DOSING
Study drugs for this study were defined as:

30 placebo, glyburide, metformin, metformin/glyburide
250/1.25 mg and metformin/glyburide 500/2.5 mg. For
blinding purposes this study incorporated a quadruple-
dummy design. Patients meeting the inclusion criterion
without meeting any exclusion criterion, satisfying the

35 Period A glycemic criteria, were eligible for enrollment

into Period A.
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term open-label treatnent phase with fixed conbination 10 product. This
28 week phase included an initial 4 week titration segnent to inprove

gl ycem c woni/subs f ol | owed by a 24 week stabl e dose phasepchuadysie for the
primary outcone was assessed at the 16th week of Period C. 15 Subjects
were eval uated for discontinuation of random zed study drug due to |ack of
glycem c control beginning at visit Cl through C85. Subjects were
evaluated for lack of efficacy at visit Cl13 and all subsequent visits
until the end of random zed treatnent. The assi gnnment of 20 random zed
study drug renai ned blinded. Subjects who renmained on random zed study
drug continued the stable dose phase for a total of 28 weeks to all ow

eval uation of durability of i r~additional safety and
tolerability data. Subjects Wgﬁgh@§§%32€§&haggqégEﬁ?scontinuation of study
medi cation due to lack of glycemc control on or after Visit Cl (Wek O,
Period C). DOSING Study drugs for this study were defined as: 30 placebo,
gl yburide, nmetformn, metformn/glyburide 250/1.25 ng and

met f ormi n/ gl yburide 500/ 2.5 ng. For Dblinding purposes this study

i ncorporated a quadrupl e- dummy design. Patients neeting the inclusion
criterion wthout neeting any exclusion criterion, satisfying the 35
Period A glycemic criteria, were eligible for enrollment into Period A -
34 WO 01/ 32158 PCT/ US00/ 28467 NOT FURNI SHED UPON FI LNG -35 WD 01/32158
PCT/ USO0/ 28467 st abl e dose of study nedication for the renai nder of

Period C. Once adequate glycem c control had been achieved or naxi mum dose
had been attained, study drug was not 5 increased and was only reduced with
docunent ed
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hypogl ycem a. RESULTS The results obtained fromthe above studies 10
indicate that the | ow dose netform n-glyburide (250/1.25) formulation of
the i nvemoon3ashi eved gl ycemic control at |east essentiBCTYSepsiaral ent to
t he hi gh dose netform n- glyburi de (500/2.5) formul ation as evidenced by 15

(1) a therapeutic response for rm |l obin Al anel a reduction in
HbAl ¢ of belShePAfs d(qsr%rﬁfaeré%ﬁY artrfé”bffc%ztg) ey%af{ fI[:| gures 1, 2
and 3), at psaeksl 20, and 32 and final visit (Figures 4 and 5) (2) a

t her apeutic respo %&F%gg fas '“9 gyggryﬁi 8{;’?9{& Oﬁgd( &E’aé‘rﬂ@%as&ﬂ ne of

reduction in FPG t froma
about 175 rl@den)U,m (@@H@ﬂm berﬁrFlégm@siG@ (%}ucb’ t@%ﬂ@lﬁ i®% esponse for

post - pr agdi al x‘é&%& NLASUE S oBElya i d NET8ASR dukndiasdg prandi al - 25
i nsulin of C25 pI u fm cr OOI nt'ernational units/nm) (Figure 7) (4) a

t her apeut i cl?}é%ﬁﬁaldé%emﬁ post -prandi al glucose excursion (PPG (that is
t he di fference bet ween post-prandi al glucose and fast plasma gl ucose),
nanel y, %ésj%&jgsase in post-prandi al glucose excursion at week 20 of .
17.7 for th conbo and 20.8 for the 250/1.25 ng conbo versus
15.2 for metform nThé. Beéoltglgbuaided ffFngthesaBavangt@®es- 36 WO

01/ 32158 ,PCT/ [ m@b@ﬁ%&ffd@a 3/55 uds
enpl oyi ﬁg theL#Sl % %fﬁnlﬁ ati o o étnﬁl%aflc'rralventl on } ﬂﬁ)Ci wer e

achi eved wi tﬁplrr@dlm‘etplil nef deve el mfent Hen FhiRYed (H %ﬁﬁ'r@s‘: 93 b)ats as
seen in Figure,&h ésﬁ’é‘eﬁ@féﬂﬂﬂ vil}/ék@@ﬁ@em& hﬁgmlcﬁysmgné&mafmdose

formul ation of the inv nt|? Yjﬁ 12 S Iess en eé;a?bb t 1/3 of that
occurring USHYRPEHE p 1%9)9 %r? ‘@)’?fﬁ) RELPRr AT B T ST n‘\gl e 2) enployed
in generally accepted nedical practice for
15 (1) a therapeutic response for hemoglobin Alc,
namely, a reduction in HbAlc of below 7% (from a mean
baseline of 8.2%) at week 20 (Figures 1, 2 and 3), at
weeks 20 and 32 and final visit (Figures 4 and 5)
(2) a therapeutic response for fasting plasma
20 glucose (FPG), namely, a reduction in FPG to less than
126 mg/dL after 20 weeks (from a baseline of about 175
mg/dL), (as shown in Figures 6)

(3) a therapeutic response for post-prandial

insulin levels, namely an increase in post-prandial
25 insulin of 19-25 piu/mL (microinternational units/mL)
(Figure 7)

(4) a therapeutic response for post-prandial
glucose excursion (PPG) (that is the difference between
post-prandial glucose and fast plasma glucose), namely, a

30 decrease in post-prandial glucose excursion at week 20 of
17.7 for the 500/2.5 mg combo and 20.8 for the 250/1.25
mg combo versus 15.2 for metformin, 6.8 for glyburide.

(Figures 8A and 8B).
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10 treating diabetes. As seen in Figure 10, the incidence of
gastrointestinal side effects enploying the |ow dose formnulation of the
inventi ow@bxampt e 1) is |less than 2011 of that occurri npCEsengRstére hi gh
dose fornmul ation 15 (Exanple 2) enployed in generally accepted nedi cal
practice for treating diabetes. A dis§%§sion of the above results foll ows.
Di scussi on of ResuPfs t3§ FRECpEdGesSiien 2POVEl PAELSRCYypESE I GFabet es t akes
time and requimpesytihg phestoeedetenBbiinpl et pbysodl ogecindehecds which are
al ready present by.the,tine ._individuyal s.are.di agn with_di.abet es.
O al therapgﬁ F8¥88t?6n¥ef8?2§hée¥?ga ﬁgﬁtr%?u?§%el§gﬁ$§§g eg% E%dantil
the last feweféarss l&igubeendsewdréPy.limted. Further, with continued
di sease pgogressi 0ROl 1B 5 Rkl @r,a!th%mihtaxe@haleye%rw?bgqg,_%ghq% are
expected to becone |ess effective | eading to inadequate gly¢em c control
for the pati ERPLO¥BNGoRBENAPYoACERef APy haE1IPRalf t FBRalPVEBEEAT i ndi cat ed
Torf?econd |RE&FP§geiﬁ)imbtlébsSEFéheaBQQﬂt1{Bh©fa@Ma£So?@uﬂd%hg be
ineffective, called "prinmary ailure,.” or_after_jniti effective agents
are found tBSbﬁgiﬁE?fBE%Pgeaﬁg hé?htgPﬁFnSO Wﬂiﬁééo%og%F%w?E%a??ed 35
"secondary fampblbged $w gehiengliyoaroaptednoefecapyptrhaticestpailing to an
al ternatiye era ot been proven to be effective in achieving
gIycenici%ong?§8%g§53a¥ag§§8%/32158 PCT/ USOQ 28467 only the addition of a
second agent with Asdisfefesy émt Figpakadiosmtée 48CiigsKEs SBeen shown to

achi eve i nproued roghyeert 6at08t el cfER¥ER EhBlogiggnbhaalbendekel nsulin
resi stance and relative d flglenc§ of .insylLin s§cre§|0n i IS %Ee 20%
pat hophysi ol dGFER26a8Fs O5f ERFpeTCRF BBt 65X3PPLFs?’ expect8d tHAR <~
conbi nati ons ogf tagenbscakirenggueaher thehet ghedbse porenihalionThus, both
clinical,expagiengs. 37d.Rgigely$hobedke ¢y dgnee EURPAL LS use of
practice for treating diabetes.
A discussion of the above results follows.

Discussion of Results

20 The progression to clinical type 2 diabetes takes
time and requires the presence of multiple physiologic
defects which are already present by the time most
individuals are diagnosed with diabetes. Oral
therapeutic options for the treatment of type 2 diabetes,

25 until the last few years, have been severely limited.
Further, with continued disease progression over time,
all oral antihyperglycemic therapies are expected to
become less effective leading to inadequate glycemic
control for the patient.

30 Combination therapy has traditionally been
indicated for second line use if initial single agent
therapy is found to be ineffective, called “primary
failure,” or after initially effective agents are found
to be ineffective at maintaining glucose control, called

35 “secondary failure.” Switching from one monotherapy that
is failing to an alternative monotherapy has not been

proven to be effective in achieving glycemic control;
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conbi nation therapy earlier in the disease process. 10 Wile a fixed

conbi nation of netformn and glyburide is not a novel concept, and, as

di scusseavoabsaiss different fornms of it are avail abl e out BCO®StB467U. S. f or
first and second |ine therapy, the use of conbination therapy, |ow or
noder at e dose,_ as_fi rsé |ine 15 treatnment in dru ai ve fﬁ%l ents has never

been studi e h FaF @ITbnt*dI PP T 29578l L T R FE TS near
eugl ycem ¢ tmegednian dbMct orthas bemonseowedt byadtiheevDAppresvedie goal
with any ant] ergly i her ver i o . duration
of di abetes %ir%@?rﬁ}gé 2‘8%%%%%% éss?%%e%f %,1\% %i%%rg}ggﬁggi%?ng eﬂé%&;%grmy not
provi de t he ¥¢$istrycaecerdseeiatbverdall elvercyiedf ying hjnoseerpatoents to

their tarsget; gogle JhendohfsiPIESEMEDIN NS SypERs Yapivwies ayidence
that a | ow dose fixed conbi nati on netform n/gI%burtge product 1s 25 safe
and provi dese¥PRCERE | BNt CARP TR PEPRT ye bR TS P0T eREY ST ndtelSH Ty to bring

most drug natNerHedin et Spbehhea ADA Bhus eciontiendeiin gty eaxpoet bemged . As
first line thera a single fornul ation of i xed i £ On

met f or ni n/ gl 90 r‘i?%‘leh?ﬂﬁ}’%??go%*c ae\éb%(?rice B%U%%Jt)?gr Fnﬁér)l?:g %g%#l de was
eval uat ed ustcompbinet tohfehendpdoserkieengt hshe adi sepgeserocess.

(et { of mign/ gl ybur i 45 38041 £254Me) 382, BROL WM dese AR hagm n/ gl yburi de
ny WO ﬁs ?1} dc :

500/ 2.5 ). The t ose strengt 0 I Xxe onbi nati_on

met f or mi n/ gl §hylPweEdpr HAURET wer BOERHDPEPREEP R, a2BBubRE B5SBEFFE st udy to
pl acebo, gl yhuside gppethenapyosnd offelf oahenatmpDabee aopysideathéi nal

doses achieved in_each, treatnpent ar re roximtely 3 of

glyburi de, -UsB- §eF 011554 589RCTF TeD _/gg‘&%?gﬁ%ﬁﬁynggg %%?f%f?ﬁ n, 557/2.78
ng of | ow dosemb2h8t io25thegppyet lowndn/ gbgbuatdedpiredagofblaat I oheand
818/4.1 LegggéH?}ggsgrﬁﬁggégvé gi%%§$dhggngé9@£'BQeangﬁdﬂééd as

first line therapy, ed co at 1 or _ornln/%beurlde treat nent
achi eved stainstargel gonsrghieficahiniapt ovEheht i n1gFFEeR¥cteoht RORT

conpared to euglycemic target, an HbA;. < 7% as recommended by the
ADA, is the goal with any antihyperglycemic therapy.
However, depending upon the duration of diabetes and the
20 progression of the disease, a single agent may not
provide the efficacy necessary to bring even newly
diagnosed patients to their target goal. The data
presented in this summary provides evidence that a low
dose fixed combination metformin/glyburide product is
25 safe and provides the efficient antihyperglycemic potency
necessary to bring most drug naive patients to the ADA’'s
recommended glycemic target.
As first line therapy, a single formulation of
fixed combination metformin/glyburide in ratio of a 200:1
30 metformin/glyburide was evaluated using two different
dose strengths, a low dose (metformin/glyburide 250/1.25
mg) and a medium dose (metformin/glyburide 500/2.5 mg).
The two dose strengths of fixed combination
metformin/glyburide product were compared in a double-
35 blind study to placebo, glyburide monotherapy and
metformin monotherapy. Mean final doses achieved in each

treatment arm were approximately 5.3 mg of glyburide,
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metformn, glyburide or placebo. The interimopen-label treatment data
confirmed the clinical utility of fixed conbination therapy in a nore

"gl ycem oed by3dsyerse” 10 patient population and for a | orgeUS@esiead of
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other actiVepet#8EhIRN §1yBhSLAtbAUSE &S0 dUEThS 1decdkr 0f exdlsel cont r ol
were | owest 1 n both thgéf}l,xed gonbi Uiélti on grou sev?;%e)éwh
3 3% St o

was not obser¥RACTANEHFICI Oyt 724 Jrf?:%/g%} ‘é%orfjet s repo)}r‘/%)(?%gygﬁma
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level s were observed in all netformn groups, but no cases of lactic

aci dosi s \Aergaggtgeported in this study. In the open-| abel phase of the
study, subj oul.d be-directly enrolled if thg di d_not et the - 39
WO 01/ 32158 PCT/ USB&/ £8x6% ldpﬁcéﬁ’FEaEVi BEP a“F6r %ﬁ?rﬁtFﬁngF‘ﬁe oubl e
blind study.peSEbiRELFgLOBLE] @b Swepat evalhetefenal abet dphasé259/1 hay

gl yoeri d corFbl 20y =P Ear iy ont of Set AR 5 06057 S bl T h BRaSE: "I the
open- phase ofithepitudpo,tpéyburide and metformin. In the double-
blind phase of this study, diarrhea was the most
frequently-occurring adverse effects (AE) in those
subjects who were on metformin mono- or combination
20 therapy. Importantly, however, the incidence of
gastrointestinal AEs was lower in the low dose fixed
combination group than in the metformin monotherapy group
(as seen in Figure 10). Discontinuations due to AES also
occurred with the lowest frequency in the low dose fixed
25 - combination group compared to any of the other active
treatments. Discontinuations due to lack of glycemic
control were lowest in both the fixed combination groups,
and severe hypoglycemia was not observed in this study.
The frequency of subjects reporting an episode of
30 hypoglycemia was highest in the medium dose fixed
combination treatment group, while the low dose group had
a lower incidence than glyburide monotherapy (Figure 9).
Mild increase in lactate levels were observed in all
metformin groups, but no cases of lactic acidosis were
35 reported in this study.
In the open-label phase of the study, subjects
could be directly enrolled if they did not meet the
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AE profile was simlar to that observed in the double- blind phase, with
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T ]
laboratory abnormalltles were observed in this clinical
program. Interim analyses of the long-term open-label
extensions support the favorable safety profile observed
in the short-term phase of the studies. In particular,

20 - the low dose fixed combination showed a favorable
safety/tolerability profile when compared to the other

regimens used in this program.

Efficacy
25 Double-blind, first line therapy demonstrated a

statistically significant mean decrease in HemoglobinAic
(HbA;.) of 1.3% from placebo for both fixed combination
treatment groups and a mean decrease from baseline of
approximately 1.5%. While all active therapy treatment

30 groups achieved acceptable glycemic control, greater mean
decreases in HbA,;. for both fixed combination treatment
groups were achieved when compared to metformin therapy
of glyburide therapy. Antihyperglycemic durability was
observed with all active treatment groups (glyburide,

35 metformin, metformin/glyburide 250/1.25 mg,

. metformin/glyburide 500/2.5 mg) as evidenced by the
maintenance of the mean HbA;. levels from Week 20 (6.64%,
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5 denonstrate that for subjects directly enrolled, the mean HbALC at
basel i ne was 10.6% and for the subset of subjects with avail able data, a
mean decnve@as®e3nfs 3. 5% in HOALC was achi eved with a nmean POBUS08447. 1%
through 26 weeks. O the subjects directly enrolled into open-1label 10

therapy, 87%r 9|v he nedly dos 500 [ixed, gonpi ion as
initial ther%p and ?gfhe ot i ﬁ% %%e??2?§épo$t96fhggn€2% dose of
fi xed conbi nat 68%) bhedapylmablmnﬁfoharapglyémowdehQSSEéﬂaﬁéuugc For
subj ects mnt@ g aLl abl s. OQ?QgL?QS' d?%g gpnpletlng t he 15 doubl e-blind

t r eat ment phase and cont’i nui open-1| abel treatnent phase, the
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therapy, s &@ﬁ8n9695€€5€h9E %OZGé@bPe5@§|81¥@§t§9héﬁ¥§ﬂl@&thtﬁ@eméﬁﬁn
HbAl ¢ of 6.5 the subjects conpleting the doEg S 0 blind treatnent

phase and coﬁ??nu@ﬁgqaﬁﬁ}%ﬂﬁe“ﬁﬁbﬁolébelan@ré&Fﬁﬁ SEL P8% recei ved the
| ow dose (256h8;&6tBUyitandvd2¥abeeetued, tﬂemaaﬂlﬁetﬂesee(SﬁOBZSS im) fixed

conblnatlon |n|t|al her a he rmean_d n t herapy
was mstform By BES (Tetrgﬁrle%lyﬁ@-gr?g %aﬂo?ﬁﬂ%ﬁl cal I y SI gni § a 60 atterns
of greater oweekeduced ehteetibperesapgpacenilyiananyled iheosobenpbpbeations
(age, geﬂﬁefth%fggg W  FERREGLAl PnkenpansR dbaefbééyzfsom?b@§ﬁéane in

ei t her doubl e trial wt I nation netform g gburide as
first |ine 30orhérapyonThis iBEFARéaFhpregYandl 86 58Se5i88 PhstPAg plasma

gl ucose as ajpacanBt eeport ,shaet mbanmigkyceni gigeat tombinkPtonesults in
doubl e-bl i nd studi es were

c nsi st resul t As first line
t herapy, statPE¥RRY W@S3Be] BrEFP29g¥$$§l§?gE§?F@ g@ ?gerﬁﬁean decr eases
in FPG for babhetixedicbnbivaalbbiet ppahrdabedr daps compaeedngothpl acebo

and ”Etfﬁgg1§9“%ig %EEE%V%@e%EhggE n%seAQnéaEb tlnﬂéngVﬁhQé/§Ré58

PCT/ USO0 Fesponse to I'nation thera Was obseryved;
di ff erences apenglebedt Fwsetgyestpohacee APpareAR H? vedle baseline was

8.32%. For all subjects reaching 13 weeks of therapy, a
mean decrease of 1.76% in HbA,;. was achieved with the mean
HbA,. of 6.56%. Of the subjects completing the double-
20 blind treatment phase and continuing into the open-label
treatment phase, 78% received the low dose (250/1.25 mg)
and 22% received the medium dose (500/2.5 mg) fixed
combination as initial therapy. The mean dose of fixed
combination therapy was metformin/glyburide 696/3.48 mg.
25 No clinically significant patterns of greater or
reduced effect were apparent in any of the sub-
populations (age, gender, race) with respect to response
in HbA,. from baseline in either double-blind trial with
fixed combination metformin/glyburide as first line
30 therapy.
This clinical program also assessed fasting plasma
glucose as a parameters of short term glycemic control.
FPG results in double-blind studies were consistent with
the HbA,. results. As first line therapy, statistically
35 and clinically significant larger mean decreases in FPG
for both fixed combination treatment groups compared to

placebo and metformin were achieved (Figure 6). An early
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2 of double-blind therapy as a tinme when subjects were still undergoing
initial titration and were receiving 5 only one-half potential nmaximum
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i nport ant as30eT AT ron be cose eve s and
cardiovasculehEUaBEaserhasrbe@nt@e h%@@%@e@r0¢¢sﬁornal 25 glycema is the

goal in gyeventi nggle{-aeglb%&ﬂhlqugﬂlﬂﬂ@tpx%%qulr@ aheteR dd e dBd &¥d ng and
| owering postprandi al “gl ucose is a_ratiopal stratg&fyln L nprov

met abol i ¢ f uR¥eTahl aBtY @RI VARt EoeraPf §F utDdsElT mlﬁsm?FFE? li ne
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post P ol gL KECSE 3 c5s Thdhbe 5 pSRacrved [k et nadi

conbi nati on & acebo
decr eases infabsohatélﬁﬁﬁbaeseoéléeaheheevedsc@n§e$eﬂr whehegyburide (16-18

my/ dL) apd ”‘é‘&LQég}QnélﬁameW dL) déés”RBQtIQFB@PéIe(§h98f>€§m§f\ and 8B). The

2- hour post prandi | ucose excursion froma fasting base|ine for both the
| ow dose (22a58ﬁg:smeyltaﬁé ﬁ%ﬁ?ﬁﬁ%aﬁsélt’%mgcnﬁ?’aﬁohxeat 25 PHPro1/ 32158
PCT/USOO/284§ﬁown, and intuitively understood, that non- fasting

plasma glucose is a better marker of diabetic control
than FPG in type 2 diabetes; it also correlates better

20 with HbA,.. Postprandial hyperglycemia is an early marker
of the metabolic defects found in type 2 diabetes and
contributes to beta cell dysfunction. An important
association between postprandial glucose levels and
cardiovascular disease has been demonstrated. If normal

25 glycemia is the goal in preventing long term
complications of diabetes then monitoring and lowering
postprandial glucose is a rational strategy in improving
metabolic function and achieving overall glucose control.

As first line therapy, statistically significant

30 larger mean decreases in absolute postprandial glucose
(63-65 mg/dL) were observed for both fixed combination
treatment groups than the placebo group. Larger mean
decreases in absolute PPG were also achieved compared
with gyburide (16-18 mg/dL) and metformin (18-20 mg/dL)

35 monotherapy (Figures 8A and 8B). The 2-hour postprandial
glucose excursion from a fasting baseline for both the
low dose (22.5 mg/dL) and medium dose (23.9 mg/dL) fixed
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59% 63% of gl yburide (38.2 ng/dL) and 75% 81% of netformn (29.5 ng/dL),
Eval uat i mgovha2issccur si on rather than the absol ute val ue BeMDR&r28ad7es t hat
5 glyburide is simlar to placebo, netform n achi eves better postprandi al
gl ucose | owering, than glgburide and placebo, and that the | ow dose

conbi nati on FYRHRAFHIE CHBABNELF FROFRREYRRPPDSL PF and? al Oyl RdEPe

excur si on. A$4otbem§/a§ nospybkished glymmﬁaaedaxa mnm@/@nnhmmﬁtwmm-lo

t her apy st udj a _drug nai patien opul a t hese results add new
i nsight to u%ﬁér%fa%%?%ﬁgﬂfntKggrgp%%{é%f' ?#% %%%%n%p?h%n%x%ﬁr?%ls st age
of the di seasathéndekean thheabesliits valhe denohsveabeentpredi cted fromthe
changes abserygil sk hesMughs sbidies,pecond, HdecdhpIaPYcnisypopul al i on.

Insulin I'evel's” were eval uat Int asting postprandial state in the
first line th@’?%\%‘;’/ E@a‘ayrawf-gérglwosths@\éew@\%gat%%fat%yw‘éw?/ aRgni fi cant
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when conR?reg%tg%g%ygguaggdnggoghgg gyn% %n? %oth g@ﬁe tRetlsulin

response | sence” of "a gl uco conblnatlon
(21-25.8 }ure$ui§staédtnent1gs®9b§ masu@@§é$9@@dhh@n0éoﬁbaréﬂp%%t of
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p

sulfonylureath%oﬁﬁﬁﬂéﬁﬁ SPBAE ﬂPthFVﬁe EBnBF%%%?Bﬁ t hEP ©This

clinical datansngesrb&bspieeli Ancahewatukhwethdissl atedndpanneeshérapyl et
cells mhﬁ{e it hgs been suggested that netform n prevents the

hyper gl yteni B°B&S8h&PPi zation of 35 the islet cells. The conbination of the
physi ol ogi ¢ and apmsoirinatlevielsr emged evadupicadr éspshse fpisting and

CorreSpondingogéﬁggﬁdggirgﬁﬁﬁei@ngEH@0§§r§§CyiﬁéOEherapy study
(Figure 7). There was a statistically significant
increase in insulin response in the presence of a glucose

20 load for both fixed combination treatment groups (24-28.8
niu/mL) compared to placebo. A larger increase in
insulin response in the presence of a glucose load for
the low dose fixed combination (14.6 piu/mL) treatment
group was observed when compared to glyburide monotherapy

25 and a larger increase in insulin response in the presence
of a glucose load for both fixed combination (21-25.8
niu/mL) treatment groups was observed when compared to
metformin monotherapy. When considering the mean doses
of active therapy per treatment group, the insulin

30 response cannot be explained by the sulfonylurea
component alone with fixed combination therapy. This
clinical data supports preclinical work with isolated
pancreatic islet cells where it has been suggested that
metformin prevents the hyperglycemic desensitization of

35 the islet cells. The combination of the physiologic and
appropriate increased insulin response with a

corresponding larger decrease in glucose excursion
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- 43 WD 01/ 32158 PCT/ USQQO 28467 suggests that the conbination is
inproving the efficiency of the pancreas in responding to a glucose |oad,
preservi mgobesasgel | function and inproving insulin sensPCTABEN284& The
essential goal in the managenent of patients wth type 2 diabetes, in
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with 60%0of sul fony urea nonot herapy, 50% of form n ponot herapy and
20% of pl acewbthotVbei AgipabakeRs oF ABLBFECBI FRARITHRTSHYS L ppr oxi mat el y

28% of Sub169£éatmn§aémetaxs§ b@@aalpﬁésgﬁrgr@u@ hagli dleTeeases i@ HbALC
from baseline 20 greater than O%i sa)i)lr/rgare ¥VI%'[ h. 16% 17%. of

nonot her apy §FBUBVARE 3% B?a’ﬁl BRER3! Bres At s oegsel?ar gefs wer e

not achi eveda&\hwvshgpgyybegher therapeutlmseSansrzehedl c“alnqmﬂ waatawi th | ower
doses_of 'enﬁntarxecegvﬁegg&scokggﬁaéaaaltggfgaya@mtﬁved in 25

each fi rg |?ﬁ83 r ApyCrreat ment “ar m wer e agprom mat el gl yburide 5.3 ng,
met f ormi n 130&spgetl ow dcsetérxéneqééﬁﬁiﬁétp nSBBT?‘Qt*?Baﬁﬁlﬁﬁélnﬁedl um dose

fixed conbin 8L4+ 4 rBBesFahat Beeshangge e kbédd G hyapusheat eof
t abl et s, thgh%gQPgr&}i sefggdsvm t h Ti ied comhi nat i %n thergcpyv |fs 30 not

unexpect ed fHofha paﬁsncf-ﬁlﬁﬁsq sy ERFEARYoi Rt PLENCT AGCEECES Y R4t there is a
cl ear responggptectar eat f@keal tomdoaethenetreandyt has tMeé%heegdhfievehi gher

dot oot edf or 2GEYBGATGE G EE atorll "B 7. 5 175 TS 95 o aar hatiern uas
observed wi t Bulebheilnireat henapperapy, 50% of metformln monotherapy
and 20% of placebo following 20 weeks of double—bllnd.
therapy. Approximately 28% of subjects in each fixed
combination group had decreases in HbA;c from baseline
20 greater than 2.0%, compared with 16%-17% of each
monotherapy group and 3% of placebo. Of note, is that
these targets were not achieved with simply higher total
doses of medication, but with lower doses of the
complementary components. Mean final doses achieved in
25 each first line therapy treatment arm were approximately
glyburide 5.3 mg, metformin 1307 mg, low dose fixed
combination 557/2.78 mg and medium dose fixed combination
818/4.1 mg. For the change in HbA;. by number of tablets,
the pattern observed with fixed combination therapy is
30 not unexpected from a pathophysiologic viewpoint. It
indicates that there is a clear response to target at all
dose levels and that the need for higher doses correlates
with a higher baseline HbA;.. A similar pattern can be
detected for glyburide up to a total dose 7.5 mg; no
35 clear pattern was observed with metformin therapy.
The data presented supports low dose fixed
combination metformin/glyburide as the first line agent
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agent S. uhdanen e IS a an pergliycemc t r eat nent
will achi eveglheergiycemponaegé@robaaﬁlmmiibklcﬂ@rfﬁ Bhe §redbdde 25

proportion Oﬁl?@&'Sgﬁﬁlngbiéndéﬁérﬁbgeﬂgghgaélﬁb@n@?eﬂncféﬁeﬁﬂﬁl
reeval uation es treatnenyﬁ?pgraq! s and to shift

current ng di abe
to the use oficEBABERAL +BNTPRer {5F RGSHeRS Hofhe bcess. Wi ght
gain is typically @Bieélﬁdsthchb|en&&laﬁﬁlhmperghpcepbn agbefls fatdser t han

ot Ual |y expothede S LaPBY | BB EPe ofisr Dot Dr & Rar~ Pk Tost2ats Palpoor
nmet abol i ¢ confimel pointshi she mean HbAm at baseline was 9.45%. By

Weeks 13, 26 and 39 approximately 50-55% of subjects had
achieved an HbA;. of less than 7% and an additional 30%
had achieved an HbA,. < 8%. This response rate and

20 magnitude of change in HbA;. lowering can be expected with
combination therapy but is rarely seen with monotherapy
antihyperglycemic agents. The fundamental issue is what
initial antihyperglycemic treatment will achieve the
glycemic target of an HbA;. < 7% in the greatest

25 proportion of patients. This data strengthens the need
for the reevaluation of current type 2 diabetes treatment
paradigms and to shift to the use of combination therapy
sooner in the disease process.

Weight gain is typically observed with all

30 antihyperglycemic agents other than metformin
monotherapy. With improved glycemic control, a weight
gain is actually expected as calories are conserved
rather than lost due to poor metabolic control. In this
clinical program, as glycemic control improved, minimal

35 early weight gain of approximately 1-2 kg was observed
with fixed combination therapy; this was comparable to
the 2 kg weight gain observed with first line glyburide
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clinical program as glycemc control inproved, mnimal 35 early weight
gain of approximately 1-2 kg was observed wth fixed conbination therapy;
this was wonpseiabl e to the 2 kg wei ght gain observed w t AcT/iUs@r28kéne
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effect on theropiasia AsptHe pioét | €eté ot abathohestwend , eddlyddtDlframd 15

o ybut s de. Sﬁaﬁmm B HORDEREL Sy E ot hSURLLET CHRRFST ol R Re
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With better understanding of the relationship
between diabetes control and long-term complication rate
the goal of diabetes management today is to achieve and

20 maintain as near normal glycemia as possible. Targeting
multiple defects using agents with synergistic or
complementary mechanisms of action intuitively makes
sense to achieve a therapeutic glycemic target. Improved
understanding of the natural history of type 2 diabetes

25 suggests that current treatment paradigms of allowing
“fajilure” to occur prior to implementing a more
aggressive treatment strategy should be reassessed.
EFarlier use of low dose combination therapy, particularly
when the use of lower doses results in better

30 tolerability, therefore appears to be an important
therapeutic approach if targets are to be achieved and.
compliance maintained. The fixed combination evaluated
in this study allows for lower dosing and the ease of use
in a single entity.

35 Low dose fixed combination metformin/glyburide
therapy is safe and effective in achieving and

maintaining glycemic control in patients with type 2

- 46 -



conpliance mai ntained. The fixed conbination evaluated in this study
allows for |ower dosing and the ease of use in a single entity. 35 Low
dose fi xadooosdishati on netform n/ gl yburide therapy is saper/asa/msidrective
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was no clinically significant hypoglycemia, no negative
impact in plasma lipids and a limited early weight gain
followed by stable weight with time. The synergism of

20  the metformin and sulfonylurea combination is an
established one; a fixed combination of metformin and
glyburide is effective in improving glycemic control and
is a rationale choice in the antihyperglycemic
armamentarium. It is assumed that a fixed combination

25 simplifies dosing, is more convenient and therefore may
lead to better compliance with therapy.

The low dose (250/1.25 mg) fixed combination would
be the initial starting dose as first line therapy in
drug naive subjects. This should then be titrated as

30 indicated to achieve a HbA;. < 7%.

OVERALL CONCLUSIONS
The safety and efficacy data presented from this

clinical program assessing fixed combination
35 metformin/glyburide as first line therapy in patients

with type 2 diabetes confirm the following:
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30 indicated to achieve a HbAl,, < 7% OVERALL CONCLUSI ONS The safety and
efficacy data presented fromthis clinical program assessing fixed

conbi nat ivomoBR1s%et f or mi n/ gl yburide as first |ine therapy par/pstwmm’s wth
type 2 diabetes confirmthe followi ng: 47 WD 01/32158 PCT/ US0O0/ 28467 The
percentages of subjects who discontinue fromtherapy because of
hyper gl yceni®a Bbeeptvrentigesf predubieabs ndhp odlaeehbinia/ §r9duri de

conpared wi th tﬂgyggynbecagggbakl99pe9g@ @éﬁ§§b9eré 15&999k39e91§eand
synptonms of hypoglycema, as first  |ine thera gure 9 occurred | ess

often with neﬁpabhﬂﬁrgpybm?Fé@rﬂse/ilzéuﬁﬁd%oﬁﬁ%?%a gowit

met f or mi n/ gl ybuet derh08/ 2g5yBUrand, ghybupideebd0 As first line therapy,
the incidence of gastrointestinal adverse events associated with fixed
conmbi nation was | owest for netformn/glyburide 250/1.25 ng conpared with
netfornin/ghybHypdglﬁaémZaSang apupt&maeef ohvbagiFeguia, 18%. fiNetnew or

unexpect ed adveisg eXeOLSONrlahorabor vocabnorael biLessocauyted In subj ects

who received | ong- term E i xed nbi nati on metform n/glyburide.
20 Significanteyfpsria’y VPPééé? 8POf1xdd BBnBPRAEFBR “Retform n/ gl yburi de

at any dose stpepgbbmas/evieenrcad sby/grsahgrahedytiybonsdefl all, glycenic
paraneters ,, postprandial glucose, fasting glucose and (HbAlc 25

fructoséﬁlne) conpared to placebo, glyburinde and netformn therapy. A
synergi stic ef hectiektt lenkowhdeseyconhenahcodenne dérgeting nmultiple

o DV F ool oGk a LR hRe Y8R LAy OBl Lnl UNGLLBR 1 80 E ! DR Bixed

sensitivi ty,
combination was lowest for metformin/glyburide 250/1.25

mg compared with metformin/glyburide 500/2.5 mg and

15 metformin (Figure 10).

e No new or unexpected adverse events or laboratory
abnormalities occurred in subjects who received long-
term open-label fixed combination metformin/glyburide.

20

e Significantly better efficacy of fixed combination
metformin/glyburide at any dose strength as evidenced
by greater reductions of all glycemic parameters
(HbA,., postprandial glucose, fasting glucose and

25 fructosamine) compared to placebo, glyburinde and

metformin therapy.

e A synergistic effect of the low dose combination in
targeting multiple metabolic defects to improve beta
30 cell function and insulin sensitivity, as evidenced by
postprandial plasma glucose and insulin excursions, to
achieve improved metabolic function and glycemic

control.

35 e A higher frequency of patients on fixed combination
met formin/glyburide therapy achieved a glycemic

therapeutic target of an HbA;. £ 7%.

- 48 -



post prandi al plasma gl ucose and insulin excursions, to achieve inproved
nmet abol ic function and glycemc <control. 35 A higher frequency of

pati ents vomof/s24e&l conbi nati on netform n/glyburide therappCrTki28est a
glycemc therapeutic target of an HbAlc <_ 7% - 48 WD 01/32158

PCT/ US0O0/ 28467 Efficient glycemc lowering to therapeutic targets for any
basel i ne HbAl, conpared with placebo, glyburide and netformn therapy. As

initial therapysf & ybart del pdch i nmvté)fm ty@r@héf@;y@utt& F@e\/ﬁ;@wlp&ﬁaw ng
of glycem c response for basel i ne HbAl

ehs > 9% Mhl|ﬁ L a 4
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monot her apy; however, remai ned s verse
effect of the fI@(ﬁdOI@mrbePﬂatbiﬁ\elHéﬁF dpries éﬁVEtlﬁe>| Ppi dhptef EL&edt ot al

chol esterol, LDlomibDls A5 méif&fﬂﬁ?}éﬂ%&r?&estﬂﬁépﬁ@mddécici?i%&@&ﬁ from
pl acebo or either glyburide and nmetformn nonotng 8XHP%O The favqrable

ef ficacy and t otRFEHNEREFL HSFTSRRES combici SRTmBR lﬁpﬁhu%qy

250/ 1.25 ng suppoggs its use as the initial starting dose in first line
therapy.1 5 The above results clearly show that treating diabetes wth the
| ow dose tformn/glyburide formulation of the invention (250 ng/1.25 ny)
is at |east eequivatedteanleféeishy gain heahtjheligpstyprdordn ¢E00eRyE 2.5

whi | o 3 ver
) S LSRR EEE o o it oS ) e

weight remained stable with time.

15 e No adverse effect of the fixed combination therapies on
the lipid profile (total cholesterol, LDL, HDL, and
triglycerides) or significant differences from placebo

or either glyburide and metformin monotherapy.

20 e The favorable efficacy and tolerability of fixed
combination metformin/glyburide 250/1.25 mg supports
its use as the initial starting dose in first line

therapy.

25 The above results clearly show that treating
diabetes with the low dose metformin/glyburide
formulation of the invention (250 mg/l1.25 mg) is at least
equivalent in efficacy to the higher dosage form (500 mg/
2.5 mg), while resulting in reduced side effects.

30

- 49 -



1. A low dose pharmaceutical forrmulation for first I|ine treatnent of

di abetes in drug naive patients conprising a | ow dose conbi nati on of

met f orm twand3ass 5 | east one ot her antidi abetic agent, whpclvupsomsietes at

| east substantially equivalent efficacy in treating diabetes in drug naive
patients, but with substantlally reduced side effects, as conpared to
conbi nati onsWoRt #etEoRHTRSahd t he ot her anti di abetic agent, enployed in 10
substantial 'y higher. dai lywdasagephasmpreactchedformugentoal Eyraééepted

medi cal practice for first lLine._{herap e 2. The
phar maceut i cat™f oF haif Te%% %g ge??%%%gl%n Eﬁ%ﬂﬁgiyg g#é?%éﬁg dai |y dosage
of the fornutatpohnsivonprisesdase nosnbingtidn relf et feremiai #yddasage of

met for m ny e”Pé9¥€doh§ gH§£a£h¥1é§$S@E§9 nedheal wpf A5t pESvidos &irst line
therapy in treating diabetes The p arnaceutlcal fornul ati on as

defined in tpask 2ubRereFhaaldaPyivdsale of tFRCYWettorhFR 129w thin the
range which QQQBétégslﬁ at thagvdapéyléﬂsggeb@s Wovh esbabantiabeyfifth of

the starting d e tformn e Io ed |n ener al accept ed
medi cal pracF?% Z?S gg ?? §g€Frn%St58WE redtr g |é etég up to a
dai ly naintemaﬁﬁerdmﬁagadothabouhetmanthdxdbebiCth@eualIgmthYﬁ@ehance

fosags Jo | IEuBELERETLII MR GYEL aglgmségggs accpped-iBdacah practice

for flrs i fié erapy har maceut i cal
formul ati on gendealawrdaraercerdi W?Ql%érérﬁcélﬂﬁl ﬁ9rd%éé§ ofNFetformn is

within the rgpgg 9h&9htgggpgh§ealgbggggtlng dai ly dosage as | ow as about
250 of the startlng daily dosage of netformn 35 enployed in generally

accepted nedical practice for first |line therapy in treating diabetes, up
to a daily nmaint emancamdosige meicealtduta 16 @%roflblie omast dedicedddgage - 50

VO 01/ 32158 BCTL 00, 28981n 9 oe4{onBL0oEMBEOKRE EBrAETSERbLY accept ed
comprises at most two-thirds of the daily dosage of
metformin employed in generally accepted medical practice

for first line therapy in treating diabetes.

20 3. The pharmaceutical formulation as defined in
Claim 2 wherein a daily dosage of the metformin is within
the range which comprises a starting daily dosage as low
as about one-fifth of the starting daily dosage of
metformin employed in generally accepted medical practice

25 for first line therapy in treating diabetes, up to a
daily maintenance dosage of about two-thirds of the daily
maintenance dosage of the metformin employed in generally
accepted medical practice for first line therapy in
treating diabetes.

30
4. The pharmaceutical formulation as defined in

Claim 2 wherein a daily dosage of metformin is within the
range which comprises a starting daily dosage as low as
about 25% of the starting daily dosage of metformin

35 employed in generally accepted medical practice for first
line therapy in treating diabetes, up to a daily
maintenance dosage of about 60% of the maintenance dosage
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practice for first line therapy in treating diabetes. 5. The pharmaceuti cal
formulation as defined in 5 Caim2 which includes netformn in an anount
to provi deoon3xdss | y dosage within the range from about 16BCMyStoms4@bout 750
ng. 6. The pharrraceutical formul ati on as defined in 10 Caiml wherein a

dai | y dosage ot her anti betic i S W|th| t he range which
conpri ses a éfto M4 § n]d:ii'sefgemaégel yatﬂfiﬁ > T %f the
starting dqmay:tdmg’mmffmtd laitriee re heertaipg)t abettimeaagierd dmgiernyesed i n
general |y accepted nedical practice for first line 15 therapy in treating
di abetes, up to a daily maintenance dosage of about two-thirds of the
dai |y maintenance 5dosBge phasareewtierl afpiarbdeion agetriEgdold in

general | g af*cqeaqtr@dz et &l i ¥ Add £ e @odnlistid i1 addigiame fpzroxxlr@tl ng
di abetes. 20 7. The pharnmaceutical forrmulation as defined in Caiml1l

wherein a da I4pidgs e (-t EPitRISe it RPIHe Yhd® WK ch
conpri ses aayoait iTRD deg) y dosage as | ow as about one-fifth of the
starting daily dosage of 25 netform n enployed in generally accepted
medi cal practice for first line therapy for treating diabetes, up to a
dai | y mai nt enance @osafkeeophabwatetwocahi f@lsmlaiath@ndaisl@efm@ltbmance

dosage qp MRLfQMMN yeds | dh gePeIdge Scaapt esk nediaali draddice for

first line therapy for treating di abetes, and the dal|¢/ dosage of the
other anti GIgERER i kS iR sthf (FATE] M IEh GO PSP T RES ™ starting

dalh Iy dosagea%w %@@g@b@ytlmeag eiﬁdhtOfoﬁélleclerSﬁkardiﬂ nchelaidardiosage of the
other antidia |c agent acce ractice
for first 35a%he 4 %%yo e‘gﬁ gad}q:a]b(gjt SR %)%eergc (rj%ﬁjé@o%} rrcgl nt enance

dosage of atg:uﬁeﬁamly kna:dsptoédtmmi:d:aall wrmm@n@wmefmtagbmﬁ t he ot her
ant i di agti . agent., s, 51, ¥0 01/ 32405 FCT500 28467, 1 el piteshdsegener al |y
accepte p¥acrfl| ce
dosage of about two-thirds of the daily maintenance
dosage of said other antidiabetic agent employed in
generally accepted medical practice for first line
therapy for treating diabetes.
20
7. The pharmaceutical formulation as defined in
Claim 1 wherein a daily dosage of the metformin is within
the range which comprises a starting daily dosage as low
as about one-fifth of the starting daily dosage of
25 metformin employed in generally accepted medical practice
for first line therapy for'treating diabetes, up to a
daily maintenance dosage of about two-thirds of the daily
maintenance dosage of metformin employed in generally
accepted medical practice for first line therapy for
30 treating diabetes, and the daily dosage of the other
antidiabetic agent is within the range which comprises a
starting daily dosage as low as about one-tenth of the
starting daily dosage of the other antidiabetic agent
employed in generally accepted medical practice for first
35 1line therapy for treating diabetes, up to a daily
maintenance dosage of about two-thirds of the daily
maintenance dosage of the other antidiabetic agent
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line therapy for treating diabetes. 8. The pharmaceutical fornulation as
defined in 5 Caiml wherein said other antidiabetic agent is enployed in
a daily dwvgel/aasenpl oyed in generally accepted nedical ppracwseoesiar first
line therapy for treating diabetes. 9. The pharmaceutical fornulation as
defined in 10 Caim1 wherein _the other antidi abetic agent _s %ngrsga nor e

of a sul fongMRkcyed 4rglasasdidddse GaaRsieormedd cadhPRAGgenEfForte;

i nsul i n sensiitiez @herag} Wergerdddiag pEpibedesl (GLP-. 1), insulin, a PPAR
a/ly dual agonist, a neglitimde, and/or an aP2 inhibitor. 15 10. The
pharmaceutical fornmulation as defined in Caim9 wherein the other

anti di abetic agent8is Time mrarmaceutical yhurmiulatign mehidsidareqlipyri de,
glipi zi de, GhliQr r QRANidle, Lliif!Azidle arRGR:ResR i diagldrtiOlis 2hployed
troglitazone, rosiglitazone, pioglitazone, insulin and/or P-297. 11. The
phar maceut i dal & shaulwatdwe & E@MIREd 0 @eished Wh&cssy M&H&2 L

anti di abeti ¢ agentcd ek 25594 fomd dHeatpyl ZorThe dphtampcktietals .

formul ation as defined in Caim1l wherein netformn is enployed in a daily
dose as enployed in generally accepted nmedical practice for first 30 line
therapy for treatiag drabepesrmdSeudheabhbomecktioalas oiedidzgd ol as

defined jn ai m12 wher ei € L A 5% of isde.on 4. The
phar macéhti CCganﬂerTme% ihoiii aq:sﬁ%e ?%ge%o‘%}ynél%ag%r}ﬂ]lll wher e_iln tohe formul ati on
provi des at nemstofs a suibbfemtd al18A edui WHER LIS AMHP %P herfbgl obin Al ¢

in - 52 WD .01/ 32158 PIIAUSY 2846l 40 drisse: inaid ent sylascatprcdntitanat i ons
of metform n and _saird sulfonyl,K urea enpl ol%/@cki n do ages, as pr sczgi bed in
general |y adeepitde ied|@af -Practieet¥or Fi 19/ne Fher ap t W treating

di abetes, angdoridheidor nhatévnad IPdvimesbator east a substantially

equi val eirgt reduction in

10. The pharmaceutical formulation as defined in
Claim 9 wherein the other antidiabetic agent is one or
more of glyburide, glimepiride, glipyride, glipizide,
chlorpropamide, gliclazide, acarbose, miglitol,
20 troglitazone, rosiglitazone, pioglitazone, insulin and/or

KRP-297.

11. The pharmaceutical formulation as defined in
Claim 9 wherein the other antidiabetic agent is a

25 sulfonyl urea.

12. The pharmaceutical formulation as defined in
Claim 1 wherein metformin is employed in a daily dose as
employed in generally accepted medical practice for first

30 line therapy for treating diabetes.

13. The pharmaceutical formulation as defined in

. Claim 12 wherein the sulfonyl urea is glyburide.
35 14. The pharmaceutical formulation as defined in
Claim 11 wherein the formulation provides at least a

substantially equivalent reduction in hemoglobin Alc in
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insulin resistance in drug naive patients as do conbinations of nmetformn
and said sul fonyl urea enployed in dosages as prescribed in generally
accept ed wedi/zaks practice for first line therapy in treapChvgsadiabet es, 10
and/ or the formul ation provides at |east a substantially equival ent
reduction in post-prandi al glucose excursion and/or at |east a
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conbi nati on f S t
substantlall§£dV§% Q@E}%i$g2ngL%%#%tES%}224%€u9g%%$€§ éﬂ%régg?cégy in
treating di abesesprandiay haFveinpasi eat sombiRanions spbsrahtralrty fe8uced

side effectsga88 sGPFB ?@dukeaceﬂgna?éa0ﬂ§ absage f 98 nbaeaodipkybuni de
enpl oyed %Q substanilal g y osages as. 2 Presgr&bed in generally
accept ed dg%%?r%} ¥t R6EePH ical practice for IL[1rs ine

therapy in treating diabetes.

15. The pharmaceutical formulation as defined in
Claim 11 wherein the daily dosage of the formulation
20 causes substantially reduced hypoglycemia in patients as
compared to combinations of metformin and said sulfonyl
urea employed in dosages as prescribed in generally
accepted medical practice for first line therapy in
treating diabetes.
25
16. The pharmaceutical formulation as defined in
Claim 11 wherein the daily dosage of the formulation
causes substantially reduced gastrointestinal side
effects in patients as compared to combinations of
30 metformin and said sulfonyl urea employed in dosages as
prescribed in generally accepted medical practice for

first line therapy in treating diabetes.

17. A low dose pharmaceutical formulation for
35 first line treatment of diabetes in drug naive patients
comprising a low dose combination of metformin and

glyburide, which provides at least substantially
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first line therapy in treating diabetes. 18. The pharmaceutical formnulation
as defined in Caim17 wherein a daily dosage of the fornmulation 10

conpri sewa@bi/smst two-thirds of the daily dosage of each pof/usévesmet f or m n
and gl yburide enpl oyed in dosages as prescribed in generally accepted

medi cal practice for first line therapy in treating diabetes. 15 19. The
phar maceut i c &AVAYARTTEL iSht 6@ Tefitndd st 1nG SLRPEESRhdRePAUgd 841V¢ dosage

of the. m?tfobmtﬁeln%s WKWy mltt—hne gm@nmlaqnycmwuc@as sd dst alftflengs as
dai l y. dosage _ as ne- fif e starti ”%1 %osage of

about il
met f ormi n enﬁPB?@&%\gn%g?eﬁéD &c%lgpt gd mr‘?’é: R = ) fior first line
t herapy for tmpdioyrg dlmtmﬂc@:,aruqo.aﬂdya higdndry dedilivt dosrgesdasage of about

tuo-thi rds obrklie daidy) 5 IRIAIANGE dosage dhdimdar B cemRLoved |1

generally a medi cal™ practi e For flrst l'ine t apy for treating
di abet es, anéltﬂfﬁé ddinley tdesapy on tHeadyudideerssS-s within the range

whi ch conprises a starting dally dosage as | ow as about one tenth of the
starting daily dosage of buride e neraII t ed. _ medi cal
practice for first t¥ne TIH% FHre ‘En};%ét)#/n’go % rgcgalrfy
mai nt enance dasdge 10f V&bﬂiﬁlﬁ\m dﬂl]lyhld’dﬂﬁgﬁ dﬂw&f@alﬂqrmwllarm@lmance dosage
of gl yburjde l.Qye ener iLalyor (‘stal e Jole fdH st

g de o gl A SRerald  AckRpiAd %Fer EAIL PR

line therapy v ea maceut i cal OHTU| ation as
defined in 3% Che metfoswireiand gjla/lhlsrldiﬁseﬁj@ lsiyachd melos@9®iSn &S within

the range m'qués%@%éé% Q%eﬁékratl V\Bg edpmcaas reWtde el 25a of
the starting daily dosage 01/3 éEIIUSOO 28467 nmetformn

enpl oyed in déf@taliine RY ndditEs first line therapy for
treating diabetes, up to a daily nai ntenance ‘dosage of about 60% of the

dai ly nt enanceojtrjgsa o:‘?gaelt,%ocr:éql@l Irf)gfr ea% 5 cei{salcgé/fﬁl@& %Qt ed

medi cal actl ce f fir erapy 0 abet es t he
dai | y dosage @ifaitthel jlwtmreéide a daily dosage of the. metformin is

within the range which comprises a starting daily.dosage
as low as about one-fifth of the starting daily dosage of
ﬁetformin employed in generally accepted medical practice
20 - for first line therapy for treating diabetes, up to a
daily maintenance dosage of about two-thirds of the daily
maintenance dosage of metformin employed in generally
accepted medical practice for first line therapy for
treating diabetes, and the daily dosage of the glyburide
25 is within the range which comprises a starting daily
dosage as low as about one-tenth of the starting daily
dosage of glyburide employed in generally accepted
medical practice for first line therapy for treating
diabetes, up to a daily maintenance dosage of about two-
30 thirds of the daily maintenance dosage of glyburide
employed in generally accepted medical practice for first

line therapy for treating diabetes.

20. The pharmaceutical formulation as defined in
35 Claim 17 wherein a daily dosage of the metformin is
within the range which comprises a starting daily dosage

as low as about 25% of the starting daily dosage of
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is within the range which conprises a starting daily dosage as |ow as
about 20% of the starting daily dosage of glyburide enployed in generally
accept ed wedi/zabks 10 practice for first line therapy for tPreruUsogRsdizabet es,
up to a daily maintenance dosage of about 60% of the daily maintenance

dosage of gl yburide. enpl ayed in, generall accept.ed. nedj.cal, practice for
First |ine (HErSEbrome 1R 1 HEABALY F5 PP SFhd e Ha GRT e
formul ati on fasr defrstedlime Glearapy 7f awhi cred iclaidEsakee tohed | yumddsage of
metformn of ;_f t |, dosage of

gl yburi de fr%arﬁ%g%aﬁtﬂgé.gln%rgco%b%%ét§§$7%@%lfo7 0 & %g%gﬁ%&%&uti cal

for mul at i on e3irfEnaReE iFPsaFai v IR el h SR IPYAd/ bdt iR et formin is

enpl oyeds i @& didy wose-a5 wradoyed iy genesall iheaaoeptad, nesh cal
practice for first |ine therapy fé)r treqagjlg?é?l abet es %}5 23. .The,
phar maceut i cafe3orHI RFRFER T Ef i 7L WAL \HerEih THE MUl ati on
provi des essentwidiin athe | easje aduistal entpriexhctd ortdurt heoidiobi n Al c,
fasting plagnm gl ucose,, i noUl Lo, eststapoa.andar Aostayandialadd of ucose
excur si on and/ or- at _eas substan Ia Ty equl val ent I'mcrease In
post - prandi abf iglybunide empipyedi e gRReENLY BCWRPIRHIGHEITDNs of
met for myp angd-, gl yburde ﬁ%@yfﬂlé nwlald Y, desagese &%r@{]@ﬁw@& jnup
general l'y accepted nedical practice_for fi rfst line 35t fﬁ;@’g% ﬁlinjaireatl ng
di abetes. - B3 a\§2bUy IpaLE PSP DBIB L APOUhHS Yhadr t$Taty
formul ati on @si gedhiede i dosddai 6F lg1 wher oia dipel slead yirdapagerally he
formulation results.in substantially reduced i.nc é(}j Y. |l ycema in
patients as TORPRTEH “f‘%&c% i%ﬁ?%)ﬁ%eo e SPlrrIé%% g#%l?&nc%}l a&f%bﬁ??de enpl oyed
in daily dosagestasgpdesioetided in generally accepted nedi cal practice for
15
21. The pharmaceutical formulation as defined in
Claim 17 which includes a daily dosage of metformin of
from about 160 to less than 750 mg, and a daily dosage of
glyburide from about 0.1 to about 3.75 mg.
20
22. The pharmaceutical formulation as defined in
Claim 17 wherein said glyburide or metformin is employed
in a daily dose as employed in generally accepted medical
practice for first line therapy for treating diabetes.
25
23. The pharmaceutical formulation as defined in
Claim 17 wherein the formulation provides essentially at
least equivalent reduction in hemoglobin Alc, fasting
plasma glucose, insulin resistance and/or post-prandial
30 glucose excursion and/or at least substantially
equivalent increase in post-prandial insulin in drug
naive patients as do combinations of metformin and
glyburide employed in daily dosages as prescribed in
generally accepted medical practice for first line

35 therapy in treating diabetes.
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first line therapy in treating diabetes. 25. The pharmaceutical fornulation
as defined in 10 Caim17 wherein the daily dosage of the fornulation
results iwosubxasantially reduced incidence of gastroi nt eBCT/mab0/Bitcle
effects in patients as conpared to conbinations of netform n and gl yburide
enployed in daily dosa%es as prescribed_in generally accepted nedi cal 15
practice for first2fi neThRePhpymrAcESERLNECETAbRERST 29pdefhped 1n

phar maceut i C@iamrwlﬁéﬁé\iﬁ%ﬂ@fa@ﬁﬂyiabs%@iérf lghahes e deomet fornin is
enployed in a wejght, ratio to thf %I%/%Eri within the {ange from about
400: 17 20 t oFeHoLES 190: TuPosvanghal hh t erivet i taf *F 0Pl At i on as defined in

d ai m 26 wheligbdglheemes f onnpat isnespioyesnpared wed ghvmbizd§ ono dhe
glyburide within the range fr u : . abho : 28. The
phar macedt | 3BT & ?%ng%gg%?lé)%e%mgggy%l af% é%lgﬁe%?#;‘%%éa Tret f ormi n
and gl yburi dereser Bppd oyrdgenaral ki gheered onedieat P dleicodff@bout 200: 1.

30 29. The pparsmceptd caheFQEPUL At | PBa@Sngedinedén. O aim 17 designed to
be admi nistered to provide netformin in an anmount within the range from

about 55 to about 500 ngy one to four times daily, with a m nimum of about
160 35 ny metformni psdai r'ye phdraaeexiiualotoabolttibd g deéthednin daily,

and the yburi de | n_anmount. w thi - 56 0 2 P 0/ 28467

t he rang erir?HBoij? Yﬂ.‘ir?bnaggﬁté?lgg %%S%%‘eev%) é%rééﬁﬁe%-é%j%g)ly. 30. The
phar maceut i caéshbrsuiat supsaandﬁeaihgdréducsdCllachdificem@f ein the netformn
and glyburldﬁggég?iﬂt st%ﬁg%:giggségfeéeéhln at 188t PhaE nesApai-&dl to

formul ati on efined | alm 17 wherein_t er,retfornlnla{)re ent in an
anount 10 weehbhRnakeoRrangé MEBAPEBSDt 288091¥PUBLGE ABBLIRYSE o Prodtdd a

dai |y dosagegfsQgeaboyt p168ct9pahouh §elefBlly accepted medical
15 practice for first line therapy in treating diabetes.

26. The pharmaceutical formulation as defined in
Claim 17 wherein the metformin is employed in a weight
ratio to the glyburide within the range from about 400:1
20 to about 100:1.

27. The pharmaceutical formulation as defined in
Claim 26 wherein the metformin is employed in a weight
ratio to the glyburide within the range from about 250:1
25 to about 150:1.

28. The pharmaceutical formulation as defined in
Claim 27 wherein the metformin and glyburide are employed
in a weight ratio to each other of about 200:1.

30
29. The pharmaceutical formulation as defined in

Claim 17 designed to be administered to provide metformin

in an amount within the range from about 55 to about 500

mg one to four times daily, with a minimum of about 160
35 mg metformin daily, and a maximum of about 750 mg

metformin daily, and the glyburide in an amount within
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metformn, and the glyburide is present in an anmount wthin the range from
about 1 to about 1.5 ng. 15 32. The pharmaceutical fornul ation as defined
in Cai w@ostissein the netformn is present in an anounpPCDUSOd8eet 250 ny
and the glyburide is present in an anount of about 1.25 ng, and is in the
formof a tablet or capsule. 20 33. The pharmaceutical formul ation as
defined in & FPRFSF GFPReAPPHEI Qditn§CadPRPEZ 3l  defiBdPBRetC34°UThe

phar maceut i cabimber aubiati.on as defined in C aim33 wherein the

t hi azol i denedione is pioglitazone, 25 rosiglitazone or troglitazone. 35.
The pharnmaceutical fornulation as defined in Cdaim17 conprising 250 ng
metfornmn and 1.253fg {hebmphadeacieartdctedr ifrethulattibat aist dedd ned ligast 30
substant i al | Y189 vl Gk efifi eALYmbP rB i@k Mubat LPpuE AR h2LNIRSQ0 MG
metformn and 2.5 ng g ygurlde In treating diabetes wth respect to
reducti on i nSkheFs§l epFaIeAferMreduction in insulin resistance, increase in
post- prandial insulin |levels and/or decrease in post-prandial 35 glucose

excursion, while praviding suybstantially._reduce i.nci dence .of adverse side
effects including hypogly&eR r@%ﬁ?%ﬁﬁ%#%ﬁ%?@?ﬁ@ﬁépnsF&e%SFﬁQ 57w
01/ 32158 PCTtWsQe/ 284G6heradtn The phafnacméut isaprkeentul ahi en asodefi ned in
Claim 17 ereln.th I i.d S rtigl e si i i Qytign such that

at nost yggbg%gﬁﬁésghghégﬂégpﬁfgﬁdaggegtEﬁgs?oléé§3?e§69ea?ek8than 40 pm
37. The phar puo¥ddecal droivulasprgr AxomehPAEd LAC EPafRPEY WRAErBBNn the

gl yburi de hagearpatlinc! angi 28e digbli-bubi 98 pweBehhatnabnmabudb% are | ess
than 11 pm 10 and at nost 25%are %beater than 46 pm _38. The

phar maceut i c¥i thdPmERg: F8RI5s T4eM ABAYENY EPaPRPEY wharBFn the gl yburi de

has a particle size distribution of about 250 undersize val ue not nore
0, i 0 .
than 6 1pspm abo“kg(m ndensize MlUean H AR R0 2Pt % sypdersi ze
val ue not” nore tha 3p
Claim 30 wherein the metformin is present in an amount of
about 250 mg and the glyburide is present in an amount of

about 1.25 mg, and is in the form of a tablet or capsule.

20 33. The pharmaceutical formulation as defined in

Claim 17 further including a thiazolidenedicne.

34. The pharmaceutical formulation as defined in
Claim 33 wherein the thiazolidenedione is pioglitazone,

25 rosiglitazone or troglitazone.

35. The pharmaceutical formulation as defined in

Claim 17 comprising 250 mg metformin and 1.25 mg
glyburide characterized in that it has at least

30 substantially equivalent efficacy to a formulation
comprising 500 mg metformin and 2.5 mg glyburide in
treating diabetes with respect to reduction in hemoglobin
A;., reduction in insulin resistance, increase in post-
prandial insulin levels and/or decrease in post-prandial

35 glucose excursion, while providing substantially reduced
incidence of adverse side effects including hypoglycemia

and gastrointestinal side effects.
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39. A nethod for first line treatnent of type 2 diabetes in a drug naive
human patient, which conprises 20 admnistering to a drug naive human
pati ent iwonegdsof treatnent, as first |ine therapy, a therapeudsical |y
effective | ow dose of a pharmaceutical formulation conprising a | ow dose
conmbi nation of netformn and at |east one other antidiabetic agent, which
provides at 25 | east substantially equivalent efficacy in treating

di abetes in drug naee mid efHEmdudutiddl stdsthanrt @] s RAUGRAH Sirde

ffects, t t.f ' id h i.di.abet.i
Crployet | n SUBSEat P SHFGRBE SAAEIY s e cnEpFECer BAS n general |y

accept ed nedidiaslt r3®upriact iscehf ahafti gt moistre 10Berapy lies st téahi Agnadi ahet es.

40. The net hod %hSQeﬁb@egrgn C.airn, 3% whenei n,a daily dosage of the
metformnis wthin the rangg which conprises a starting daily dosage as
| ow as about one 35 fifth of the starting daily dosage of netformn

]§rml oyed in gengradd.y I&cé:qma&draam | 'tﬁi%a}lprﬂﬁtrﬁﬂ%tﬂci(lgn fdg szieglf}rf?}%llgtéherapy

or treating di abetes, up to a, dai mai.nt enance - .

PCT/ US00/ 284§§a15‘0§§g§’h8%e&510ﬁ1het \%mer g’? St ﬁ‘ep85igll§\i\(ﬁ)aﬁ?8nance dosage
of metform ndamplraped ion gerdr ahlay adcepised 253edireall epsathroe Hlopmf i r st
l'ine they Py 5 %ra%r&%g%n@5%dg§%eﬁ%%atqut he dai Ly dosage of the other

anti di abetic agent 1s wthinthé range ich conprises a starting daily
dosage as | ow as about one-tenth of the starting daily dosage of the other

antidi abetic agent gypl eyrd dinrgenaaldan acsenied idiLaladiiaed Ge for
first line ther'?r\?\é for treating diabetes, up to a dai,lé/L mai.nt enance 10
dosage of ab&d@ifwd7t MheFeigs thife AP 10k n@nEBrtd6s8gELSEF t he ot her

anti di abet i c cagerti bafploayod abougenrssandeacdiept edlmednoal mpracthaa &or
first |i t herapy for. treating.diabetes. -15 41., The _nut s-defined in
Tiheﬁg’tﬁ uFoﬁo unidersize Q%l e 7 %odég Hgkﬁg% BQQP§ 7%0

Cl aim 39 dose ~comdination 1 nclu ormn an anount to
provi de a daiunglegssage vailtlei motthaorgndgéafy @ about 160 ny

39. A method for first line treatment of type 2

diabetes in a drug naive human patient, which comprises

20 administering to a drug naive human patient in need of
treatment, as first line therapy, a therapeutically
effective low dose of a pharmaceutical formulation
comprising a low dose combination of metformin and at
least one other antidiabetic agent, which provides at

25 least substantially equivalent efficacy in treating
diabetes in drug naive patients, but with substantially
reduced side effects, as compared to metformin and said
other antidiabetic agent employed in substantially higher
daily dosages as prescribed in generally accepted medical

30 practice for first line therapy in treating diabetes.

40. The method as defined in Claim 39 wherein a
daily dosage of the metformin is within the range which
comprises a starting daily dosage as low as about one-

35 fifth of the starting daily dosage of metformin employed
in generally accepted medical practice for first line

therapy for treating diabetes, up to a daily maintenance
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to about 750 ng. 20 42. The nethod as defined in Caim39 wherein the
anti di abetic agent is one or nore.of a sulfonyl urea, a glucosidase

i nhi bi t oowoavstisazol i di nedi one, an insulin sensitizer, argiusegsme i ke
peptide-1 (G&P-1), insulin, a PPAR a/y dual agonist, a meglitinide and/or
an aP2 25 inggpltor 43. The meth d as defined in_Caim39 wherein the

ot her anti di 55598 AP S S IAGEe Ot tEey Bdri'de A 1GEFREBCEI de,

glipyride, gldomayedeqf e&étxﬂmmamn@eoy%a ghi @e&h@x@&lyara@bb@sed mglitol,
troglitazone .0si-gl i ta one %Iérﬁ%z;téne i_nsul nd/ L KRE- 297. 44. The
| S

g
met hod as de?“edréﬁailn R TRt \f\ﬁe ﬁlhfe(fr?ﬁy 34t8uri de or
glipizide. 38i4PetEss rmtmdmaasiaddm cedage @Ifaltme44>t\me“r emitihebeltciw dose

conbi nati gn qf t f. I t Reror 58
PCT/ US00/ 284%?6%nt%:w a e%r}g %er’f? e Q’gl?r?u frp=ised g\r?gtgryt 1850

phar maceut i c&Ai) vadlsaIIaE et idsr §b9651tpr°@\¢| d’-@néhl (9\}3 ti6sEtprEingceut i cal

formul ation. &i46: dHwgetdodmrs di@lfelrnﬁﬂtllﬂlab@ltmc‘lig\éﬁ@ empibhed in
phar maceutical fornul ation |s SI n%gﬁpdosa e form or, ﬁpar at e dosage

form for eacHSEEH Yar‘?ﬁ%ﬁ% EREnt:CFo thF. fﬁ: 1§t H68Sf or first
line treat rrertﬂueafapyy;feaﬁ tmhahmtgesllaibetasdr up nai \ee daddan mpanicentncehi ch

compri se Téérg%t %[I s Ott‘%ea“’%r %911 IV @ eNUARN 4 qtl;;'erf}ltafl 2 Aegd Of

treat men rapy, erapeutl ca ective | ow dose of
a combi nat i O@Qﬁagﬁeﬁfortrhm %ﬁ@m@fﬁllﬁb@heéémg@wtpﬁ@\ﬂld’é@datml east

equi val ent elfdreag 1i faédéi?ééd’%e@h%laﬁt g'ialclﬁl@_reuqo&alf\iQsﬁaﬂ.llﬁ@ts but with
substantially reduced. side effects % conbi nations of netformn and
I

said glyburi FEERARYOVRF tr‘?fesat}:t}?tgaﬁaﬁ S-hi gher daily dosages as
prescribed in generally accepted 20 nedical practice for first |line therapy
'n treathgg 41. The method as defined in Claim 39 where the
low dose combination includes metformin in an amount to
provide a daily dosage within the range from about 160 mg

to about 750 mg.

20 42. The method as defined in Claim 35 wherein the
antidiabetic agent is one or more .of a sulfonyl urea, a
glucosidase inhibitor, a thiazolidinedione, an insulin
sensitizer, a glucagon-like peptide-1 (GLP-1), insulin, a
PPAR «/y dual agonist, a meglitinide and/or an aP2

25 inhibitor.

43. The method as defined in Claim 39 wherein the
other antidiabetic agent is one or more of glyburide,
glimepiride, glipyride, glipizide, chlorpropamide,

30 gliclazide, acarbose, miglitol, troglitazone,

rosiglitazone, pioglitazone, insulin and/or KRP-297.

44. The method as defined in Claim 42 wherein the

sulfonyl urea is glyburide or glipizide.
35
45. The method as defined in Claim 44 wherein the

low dose combination of metformin and at least one other
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di abetes. 48. The nethod as defined in Caim47 wherein a daily dosage of
the netformn is within the range which 25 conprises a starting daily
dosage awoowsass about one fifth of the starting daily doBap®saizsaet f or m n
enployed in generally accepted nedical practice for first line therapy
for treating diabetes, up to a daily maintenance dosage of about
two-thirds ofnEheigBeFyCnagaREnaficEOBDUYBEAGeWHEN NBRE oPFi ROERDI oyed in
general |y acgpatedceiedigalypaaetpeaplierchiestrki 06 pheragy &0Lokr eati ng

di abet es, ang t he ailé dosage'oi glx?uride is wthin the range which
conprises a SPSFt PRGTHAFFYCE684gECRT L3R 38  about one-tenth of the
starting daily dosage of glyburide 35 enployed in generally accepted

medi cal actice fqr. fi Li t her - .reahi,n ka .U 0 a
dai ly léﬁrnenancqudsagggopeggégtQ%mgg¥ﬁ%%§sagf%? ggdgFlgﬁ%%%Bn @ﬁ%
01/ 32158 PCTrusOtreeutIcapnfarandntécdosage oinglybaprasc efprByel &n

general |y agega&séenaegsgé poapt k68 EQenfhesivhi ARrihesBRYikOr treating
di abetes. 5 49. The nethod as defined in Caim47 where in the |ow dose
conbi nat i on, “PHB°RABRFornin is present in an anount within the range from

about 55 ng to about 750 ny, ‘and the daily dosage of netform n being |ess

t han abo 800 ny, but ,nore.t abou 609 .04, glyburide,is 10
pr esent ﬁ% an anouﬁg‘mﬁ Fﬁ% gaggﬁgg1%F%ng§§%uf§%g£b%§F g§o§$b%:%5 nmg. 50.
The nethod adidbéteed in & drnp4Zadker bimanhpatient dosBiebnBPHArisnAs

of met formn aﬁﬁiﬂhgba£hﬂg ks 455tggMukatednwinkh 98€i6At MPACneed of
phar maceutically acceptable carriérs to providea | ow dose EE rmaceutica

formul ati on. tE2tMABE neRR0A1ASEdéiPReBRERARY ai fnh EBSHARFBFACRREY 20
phar maceut i cakfEetmibal bndbseacsi AgkemBosageohioom mé2foFhenmehiod as

O bl B B2l atNGheER H08v:HELT QLM E.LE ORLOKTPent NeBeRELAY shAtT O 1O
treating diabetes in drug naive patients, but with
substantially reduced side effects, as do combinations of
metformin and said glyburide employed in substantially
higher daily dosages as prescribed in generally accepted

20 medical practice for first line therapy in treating

diabetes.

48. The method as defined in Claim 47 wherein a

daily dosage of the metformin is within the range which

25 comprises a starting daily dosage as low as about one-
fifth of the starting daily dosage of metformin employed
in generally accepted medical practice for first line
therapy for treating diabetes, up to a daily maintenance
dosage of about two-thirds of the daily maintenance

30 dosage of metformin employed in generally accepted
medical practice for first line therapy for treating
diabetes, and the daily dosage of glyburide is within the
range which comprises a starting daily dosage as low as
about one-tenth of the starting daily dosage of glyburide

35 employed in generally accepted medical practice for first
line therapy for treating diabetes, up to a daily
maintenance dosage of about two-thirds of the daily
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within the range from about 400:1 to about 100:1. 25 53. The nethod as
defined in Caim47 wherein the netformnis enployed in a weight ratio to
the gl ybwode32188 t hin the range from about 250:1 to about PaBOS/283Y 54. The
nmet hod as defined in Claim47 wherein the netformn and glyburide are
enployed in a mei%ht rati.o to egch of her .of about 200:1. 55. The nethod as
defined in CPatRFrA7aRAsr EPR2EReC 381 HBEF L% HP L% 7 sTPREPHY an anount
within the rasgeptédonedabodl pZactocabdot FHbstrylDne tlhefapy forres daily,
provi ded that_the. maxi.nu aily dosage for netformn is 61 WD 01/32158
PCT/ USOQY 2845 ea%b%%td?%%ggﬁ?'but nore than about 225 ny, and the

glyburide is adm nistered in an anount within the range from about 0.75 to

about 3. 7% ng one hg.fokrrhe_t hERsiodabky ge?in8a ThechatRodsagndeti prdepa A aim
47 wherein the netformn is present in an anpunt within the range from

about 150 t ol@®odPS856°REINaRECORNet 3R yBRFfEREM IR P RERFSRF n1AARANDUNt

\éw']ghi ndt he a&n@@n{I’Qﬂtﬁbﬁuthéhféngbogfoﬁi-5bolﬁr©.5§.0m§7toTeb]Boﬁret7\S)®1 tﬁg% )
efined in aim 56 erein _the tformn is present_in an_anpu of - about
500 mo and (a8 BRELEPEHE RebpPesah MR EbAnid BEERG ecl BRaRTRNM O 200

The met hod agodehgnedut nmGrai hh87 abeuei h6® heg, nand othe ng yybuidelei 250/

ng/ 1. 25 LS. _adm ni ed: . hod, a fined in
Cai m o7 onesEeenoindg BhBLAEE0IERER BulBYanad £70R BBLRO 0o £51 s

adni ni st er edabeet pat 7enkg-with a basel i ne HbAlc > 911 or a fasting gl ucose
> 200 ng/dL twice daily, with dosage increases, where necessary, in

increments of 250 nop/1.2 every 2 eks,. up to_the mninmum.effective
daily dose necessagg'ZST n&@ﬁ%@@eaédgg%épédgFgcéﬁF&mcéﬁlVhﬁ?eﬁﬁ ;gea
maxi num of abwulio£80cepbimatanni of andt Borbinvagd yplybdeigerisgay.
15 formulated with one or more pharmaceutically acceptable
carriers to provide a low dose pharmaceutical

formulation.

51. The method as defined in Claim 50 wherein the

20 - pharmaceutical formulation is a single dosage form.

52. The method as defined in Claim 47 wherein the
metformin is employed in a weight ratio to glyburide
within the range from about 400:1 to about 100:1.

25
53. The method as defined in Claim 47 wherein the
metformin is employed in a weight ratio to the glyburide
within the range from about 250:1 to about 150:1.
30 54. The method as defined in Claim 47 wherein the

metformin and glyburide are employed in a weight ratio to

each other of about 200:1.

55. The method as defined in Claim 47 wherein the
35 metformin is administered in an amount within the range
from about 125 to about 750 mg one to four times daily,

provided that the maximum daily dosage for metformin is
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60. The nethod as defined in Claim47 wherein the |ow dose conbination
conprising 250 ng netformn and 1.25 30 ng gl yburide characterized in that
it has atwoemstissubstantially equival ent efficacy to a foraniuati/sme7
conprising 500 ng netfornmin and 2.5 ng glyburide in treating diabetes with

respect to decrease.in he | obin 1C decre in insulin resistance,
increase in apoos‘ft 3?5%(5%(:1{@% i hEut i@"ﬂav L orm%’ecar%%stglef n
post - pr andi allylhoids el exadmii st endd | i modnpurnt subshiamttike [sangeluced -

62 WD 01/ 32438, S’%A&J@O@{ 7S48 abdigi denee pf aeversergide gidecisijpcl uding

hypogl ycem a an astrointestinal side effects. 61. The nethod as ‘defi ned
in Caim47 wherein the 5 glyburide has a particle size distribution such

that at smost 10% gee | eag hBBRoE #8) avdiatdnpst c18@¥mase gheaéen thban 40
pm 62. The nethod as defined itn Gl aim47 V\/nt[erei r}hthet 10 agl%#oupdrg has a
particle si ZBWitPHBut? AF SUTH- tHAt 2 A2™ WEoAHE o~ 15t an 11" pm and
at nost 25%areutgremt eto athaunc 435 pmg 63z nd hehereg ol asdelefs madesentd ai m 47
wherein the ; 15 gl [ ; t sjtaé%n i I but, @abput 25%

under si ze va%%ea%o%g%égevtvﬂ%ﬁl% %?rfé] %ﬁ)% A)Sén%éeé%i ze&&\% uue 7 to 10 pm

and about 73% undersize value not nore than 23 pm 20 64. The nethod as
defined jign C ai m 47 wherein the substantially reduced side effects are

hypogl ycem a and/or gastrointestinal ;side effects whi e_diaryhea,
nausea/ voni ting andfor EEGOW?EQ? paf n‘.ieléﬁn%g l’?h@ﬁé‘f‘hgg géeﬁ%f?négei n
d ai m 64 wheiet fotthen iacptenae: ofn hympoghgwet af | aborug Haing goad | e s
resulting fr use. of the | ow dos f 1.N0- b i comhipation is 1/3
or |ess thar?oiniﬁb"blé%(l&)%n%ss ?lf%%?ﬁej%) :\L/el\ll-l'?%?lrE aﬁ%%‘f&eg%%e%n%ﬁolrm n- gﬁ]yburi de
present in the | ow dose 30 metform n-glyburide. 66. The nethod as defined
in O aims64 whereiBgt heThe method as defined in Claim 57 wherein the
metformin/glyburide 250/ mg/1.25 mg dosage is
administered once a day.

59. The method as defined in Claim 57 wherein the
20 metformin/glyburide 250 mg/1.25 mg dosage is administered
to patients with a baseline HbA;. > 9% or a fasting
glucose > 200 mg/dL twice daily, with dosage increases,
where necessary, in increments of 250 mg/1.25 mg every 2
weeks, up to the minimum effective daily dose necessary
25 to achieve adequate glycemic control, up to a maximum of
about 750 mg metformin and 3.75 mg glyburide per day.

60. The method as defined in Claim 47 wherein the

low dose combination comprising 250 mg metformin and 1.25

30 mg glyburide characterized in that it has at least
substantially equivalent efficacy to a formulation
comprising 500 mg metformin and 2.5 mg glyburide in
treating diabetes with respect to decrease in hemoglobin
BA;., decrease in insulin resistance, increase in post-

35 prandial insulin levels and/or decrease in post-prandial
glucose excursion, while providing substantially reduced

- 62 -



i nci dence of gastrointestinal side effects in drug naive patients
resulting fromuse of the | ow dose netformn 35 gl yburide conbination is
200 | esswhan3iiss patients treated with twi ce the anount pET/@a@nsad7 t he

met formin- glyburide present in the | ow dose netformn-glyburide. - 63 WO
01/ 32158 PCT/ USQQ/ 28467 67. The method _as defined in Caim47 wherein the
met f or ni n- gl YRGRERCE oAb ALY EBAS glaanthfeeef etRe byt MR DYRPT Y Eemia

thi azol i denegh@ngasbré8ntdbeinrl hgtldasedeééed in C aim 47 wherein the

t hi azol i denedi one is pioglitazone, rosiglitazone or troglitazone. 10 69. A
met hod for |owering blood glucose in a hyperglycem c human patient, which
conpri ses adninisseninqhbomathodaaspdbﬁénEdimnnéédimf4ﬂrwa6wemn the

t her apeutqd c ty : c o) | ation
A e s i e T s S S T
treating typesp HPabereslapd Fhénférﬁﬂlaﬁﬁoﬁtigo%ﬁni% s%é?e@r%%te¥|rst
l'ine therapythfnasdryg. naive patient. 20 71. A nethod for decreasing
insulin resistance and/or decreasing henogl obi nAlc and/or increasing post-

prandi al insulin |levels and/or decreasing post-prandial glucose excursion,
in a diabetic hunas2pathenmethiidcls defpnesesnadiranmsédr whgrednathanman

pati ent need of a n a e | at Lon defined in
Claim 1. NQZ K%u aﬁoéas & %ﬁg Q Eg?g &E%gé%ﬁegggH ?%bﬂ %ﬁ%%ngéatlent
is a drug namvetp&ﬁ%eareahdsshéhaﬁrhﬁlamléﬁd 30 MestdAd hi arere@dease¥irst

| i ne therapyth%§ 4dhgmethod as defined in Caim69 wherein the netformn
is adm nistered in an anmount within the range from about 225 to about 750
ng per day. 35

63. The method as defined in Claim 47 wherein the
15 glyburide has a particle size distribution of about 25%
undersize value not more than 6 pm, about 50% undersize
value 7 to 10 pm and about 75% undersize value not more

than 23 uym.

20 64. The method as defined in Claim 47 wherein the
substantially reduced side effects are hypoglycemia
and/or gastrointestinal side effects which are diarrhea,

nausea/vomiting and/or abdominal pain.

25 65. The method as defined in Claim 64 wherein the
incidence of hypoglycemia in drug naive patients
resulting from use of the low dose metformin-glyburide
combination is 1/3 or less than in patients treated with
double the metformin-glyburide present in the low dose

30 metformin-glyburide.

66. The method as defined in Claim 64 wherein the
incidence of gastroiﬁtestinal side effects in drug naive
patients resulting from use of the low dose‘metformin—

35 glyburide combination is 20% less than in patients ‘
treated with twice the amount of each of the metformin-

glyburide present in the low dose metformin-glyburide.
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- 64 WO 01/32158 PCT/ US00/ 28467 74. The nmethod as defined in O aim69
wherein the netformn is admnistered in an anount within the range from
about 16@oo1/ahesit 400 ng 1 to 4 times daily and the 5 opaewsewasiali abetic
agent is a sulfonyl urea which is admnistered in an anount within the
range fromabout 1 to about 1.5 ng 1 to 4 tines daily, wth a maxi num
daily dosage of netform n of about 750 ng and a mninmumdaily dosage of

WetLOHT} nbof gbout 8725 nﬂhelﬂeiﬁo%w'@ aﬁfb@é'daﬁnc@iéi‘rﬁfdﬂ et 8é Th4thaher ei n
sai gl yburide js e in.a dai lose as e

accept ed rredl%%ﬁécb?'%ﬁgf %%Y%‘b"ﬁldfe? rcs‘fml? lqrhe’rsaﬁ;})“’fld%st egﬁngo %bee‘%/es

76. The net hoditds alefhietbliidledivr. wherein netformn is enployed in a

daily dose as enployed in generally accepted nedical practice for first

line therapy for treating diabetes. 20 - 65
68. The method as defined in Claim 47 wherein the

thiazolidenedione is pioglitazone, rosiglitazone or

troglitazone.

10 69. A method for lowering blood glucose in a
hyperglycemic human patient, which comprises
administering to a human patient in need of treatment a
therapeutically effective amount of a low dose

pharmaceutical formulation as defined in Claim 1.

15
70. The method as defined in Claim 67 for treating
type 2 diabetes and the formulation is administered as
first line therapy in a drug naive patient.
20 71. A method for decreasing insulin resistance

and/or decreasing hemoglobinA;. and/or increasing post-
prandial insulin levels and/or decreasing post-prandial
glucose excursion, in a diabetic human patient, which
comprises administering to a human patient in need of

25 treatment a pharmaceutical formulation as defined in
Claim 1.

72. The method as defined in Claim 69 wherein the
human patient is a drug naive patient and the formulation

30 is administered as first line therapy.

73. The method as defined in Claim 69 wherein the
metformin is administered in an amount within the range
from about 225 to about 750 mg per day.

35
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74. The method as defined in Claim 69 wherein the
metformin is administered in an amount within the range
from about 160 to about 400 mg 1 to 4 times daily and the
other antidiabetic agent is a sulfonyl urea which is
administered in an amount within the range from about 1
to about 1.5 mg 1 to 4 times daily, with a maximum daily
dosage of metformin of about 750 mg and a minimum daily

dosage of metformin of about 225 mg.

75. The method as defined in Claim 47 wherein said
glyburide is employed in a daily dose as employed in
generally accepted medical practice for first line

therapy for treating diabetes.

76. The method as defined in Claim 47 wherein
metformin is employed in a daily dose as employed in
generally accepted medical practice for first line
therapy for treating diabetes.



