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i ncludes netformn . ANREIIAH (8102 R dETH@DuNnt s conpared to
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Pri or to 19 on I ur eas mai nstay of oral™ di abetes
agentsi¥n @Héblﬁ?§e6m9§°8F§Ee§u°QuﬁPEWVﬁaGﬂ@@§-target one nechani sm of .
hyper gl ycem a by augnmenting insulin secretlon fromthe beta cell. Since

1995, three new cl asses of afé‘ztc?urpda & the Invention

The biguanide antihyperglycemic agent metformin
disclosed in U.S. Patent No. 3,174,901 is currently
20 marketed in the U.S. in the form of its hydrochloride
salt (Glucophage®), Bristol-Myers Sqﬁibb Company) .
The diagnosis and mahagement 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 dlagnostlc and classification
' guldellnes. Oral therapeutlc optlons for .the’ treatment |
" of type 2 diabetes mellitus, until recently, have been
severely limited. Prior to 1995, 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



WD 01/ 32158 PCT/ US00/ 28467 been added to the anti-di abetes armanentarium
for the woanggessent of hyperglycema. Metformn, a bi guanp@gusonBiget s
addi ti onal mechani sns of hyperglycem a by inhibiting hepatic glucose
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conpl i ment aR§ BRBTPRERC2BENPiLAALLEA hsdParephEPLvEogRRTandasilonal course of

act i on.1(Pr egtiitgbeoBx6ataibavBY &eiﬁ?ﬁ.ﬁ?i BBE6LY8H0 6 anBEhe,M N use is in
conbi nation_ w hha suLfonyt urea. Exanples oi conBLnatl ns of "netformn and
the 25 sul PBRPPRYAEATG ybAPFEE BAFL5S: 8FEr ALY £BALSALGH| BSncl amide) are

di scl osed i mohbehéohppwandg seoher arecinditht¥® 83t 1d¥8Z5ipubbmbhadtiayn 22,
1997, (B | htut ] | paft B LI et
(e ok bbeefly SbenbPhii OaBRRy bonSlataly BREHORH! PhyBELI o

al) discloses a nati o encla or o tn*8 1:100
wei ght ratiBe iéBadequatal|ow a daily dosage of 15 ng gl i bencl ani de and

1500 noiaret form ninugeds,f gletifdendns Gasohadie@bebesulieohha WRel, severe
cases, partjcular in cases of g&gggaﬁgFfal ure to a conmbination _of
h a

gl i bencl ani GREHBPY oPnPACLEREENW. AFBLRVEAePLlYesMichgANEXPd0. (2)
Vigneri et withTseadfompl afedl BhoPatrepysand 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



with Secondary Failure to Gyburide: Conparison of the 2 WO 01/32158
PCT/ USOQ 2@4¥ud/3258di tion of Either Metform n or Bed-Tine NRtd- oS 2§?7t o]
G yburide, Diabete & Metabolisnme, 1991, 17, 232-234, disclose use
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application Seria 09/ 353, 14, 1999 ébased on_Eur opean

appl i cation Nged l@%ﬁ%ﬁ?@ﬁnﬁ ?%I%ﬂsﬁﬁ? 135, Aﬂ 935 U scldbes 3t mtPhti ons 20
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| i poprotein by Dﬂbé@h@rﬁtéf'@i c&ﬁ&i@@é)ﬁcﬁ’i‘&'{h@%t@%i%e@ic@
D abetes, (46,

up 45A, 199 Conbi nat i on
gI|p|Z|de/netW%Pﬂ?ngﬂBéh%}?Qe%S tﬁ%&%ﬂé@ |?ﬁﬁ§ﬁ&%§?é&ﬂﬂ?¢|senS|t|V|ty in
30 hyper'nSU'$ﬂfﬁh@nﬁbdféaiﬁﬁer3§&l Shatt Bt ihﬁf&teméntedn Di abet es,

Gl i pi 21 Qe et FHARERLC PRI S8R ‘651 RSRHITS OO Ot COTHFATDE or ouse et
al, Circul atmebfof®in No.a glowuipse , 0155180 n@glaylce a day.”

(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

25 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 glipizide/metformin
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
conbi nat WOMIAERIN netf.oormin, Cefalu et al, D abetol ogia, ¥@9usdonpys. 1,
A231, 1996). 3 WD 01/32158 PCT/ USOQ 28467 (5) Conbined Metformn -

Sul fonyl urea T . i ith NI i i :
antroy, uReaveLeg%V§P§°§Ll§??hﬁgﬁg8g@§?n6|BB%%?QKEa?%E%OﬁgggﬁP 828126,
1992) 5 (6)cTomatientsiwbth GFIRRM | te/ Reif obai Fodr dlveamici Gonk ool

Hol | enbeck edawdn &F abEl 63, ¢Bfh. RAbcrinol 1084:ad 9907, (M. Bl
Ant i di abetic Conblnatloanherapy with Sulfonyl ureas and Metform n, Haupt

et.al, Med.19%9126. 13°3%b: No. 5, 118-23, 1989). (8) Variation of the

| : pemni ¢ Spat tern inelli abembinasiibheotsGalipetitiegnenEdrmiht fraataehitnat i on of

glipizide = or.m [to et,al... (Romay 31/6 (289-301)

1975. 15 (9’)%%% g‘{’s }gmgﬁe‘gg%%%?%a }bnn%gg‘agl P e P t hyl bi guani de

in 40 casesl@®¥Adib®»Wes., Parodi et al, GAZZ. MED. ITAL. 132/5 (226-235)

1973. OQther conbinpagfio f LRjan : ondbhkdibabetlcpnagent are
o &ﬂA%ﬁﬁﬁ&@%@%%%éﬁﬁﬁﬁﬁe

di sclosed in the follow ng erences. (1 , 631, 224 to
Ef endi c et Wliemyt|wseas ardifeHEPTBH of HAERY 0P Bl wiMled GLWelt7-36) amide

or GLPd(7- 84, atoa 3 api@ni3 | heseef . (2) WO 98/57634 (SKB) discloses a
L E IR R SR R R
troglitazonsubjegts tafoee, tpeagheniazebehoa cemglnataroneot aglliphyide
ol oyed | eI TeCERMif, Fedfidl ePRhL Chpich: BT (Rongl (€T ses o
500 ng (fof2@&Xa#dllk,127%0 3 tines per day) of 850 ng (2 tines per day),
one exadpl e of a qdesagrebAitBENEORAMENCHALRAALNBN 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

conbi nati om0 0358238 a thiazolidenedione insulin sensitivity such
as pioglitazone) and netformn. 4 WO 01/32158 PCT/ USOO 28%&3%%/%6& t he
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the Sl ovak g meﬁﬂ@rﬁ@ﬁ}"@ 5 & Mémmmyr '('ﬂb‘é‘ﬁ/};ré&) -9 £ONDI nati ons
of 500-ng net ﬂén/S n%eg’él bencl am de_(.Sun har ma’ s ucored in India;

Monsanto's ( SHetnd n 3Bl - W%c%d‘ﬂr%ﬂ Italydia; and

ot o 1 2. 5' ooy Tt el ibotd oh ch8 Domtiiiae danmDle 20 no
met f or mi . te s Gucomde in Italy, akesi de' s
( Roche) R uconﬁ& %ﬁ%gﬁ%ogr %# ese%ba% ”F Ty B SUIURRI M (4) 1
g netformn/ 5119 Btalencumi H’@(I@’I%r@ycsmed\lonbotmdla;l md‘rtsarmﬁ .s The

| abel | f t th
abel ling for éaéacpa@peééacméé ﬂl | DAL 3;% |ons 1 r%o%erg ”%a. in the

Physi ci ans' Desk Ref erence . cates
that d ucopl{%ﬂg}?%ya%iél{%é?ﬁ%ﬁ/&ﬁﬁadﬁtqw ﬁMCilF-I%PT%QII fignyther §lovak | s

further indi caded, wWerre @wa;gegla-rghg&d_{adﬁ sitI{ ath@faay)”;Copgoni t ant
G ucopha and al_.Sul fon The y hat " I f at i.ent.s have not
respondeggt %re*(%n%f(}% %@"e"a L@dﬁ%&ﬁ'@' s by,

considera1|(nPharma s Glucored in India; Monsanto s (Searle'’s)
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) BRi-
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 Sqgquibb’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



shoul d be given to gradual addition of an oral sulfonylurea while
conti nuiWg v@Bks8phage at the maxi mum dose.... Wth concadmwesw28ieacophase
and sul fonylurea 35 therapy, the desired control of blood glucose may be

obt ai ned byg Uski h S€o0 d vVer, tt ts shoul d be
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for d ucophagetwsca ataayi 88 996emgf orlE a”ﬁagwhﬁﬁhadgg% ari gggggegnce a

day with dosage increases _in_increments of every 2
weeks up 5 19 én?BFQFnBF 95080 fymgeverkly P§cﬁ§8em9n§¥PF¥ ?oWeBksEmm ucon M
and Sugdan tbia tbtalyo£4®®00gmgﬁpéﬁrahp/2 5 ngy gllbenclan1de) i ndi cate

that these drug c [ i.n_ca S€3 of condary
resi stance to sul%ony %%rggge?E%agg BiSERG é%%ﬁhgp %?§§3¥ iglfherapy)
and that a Heoaiye(6p02mg mabfermpBIZdaymgnglebsnngamndeabhadlaata tlne

di t I '
accor di ng t@hag Mﬁé%cdﬁﬁ‘é'éé?ﬂﬁﬁa{:@oﬁg grbafkehs éﬂeeaga§ BECpRIR, grg{) o

Package inserts for ormn g
G uconi de (BVOSRAGORERFYr HERLOLENAEY tQSSglfﬁéﬁélﬁﬁﬁéé £ attasyaSnducate

that tHese ﬁéu@naoablanir@nﬁlﬁéetuéggp§prahaeehbegatMesaéedbéb%teS whi ch
i S non- cont #% | e or ,canpot be contro et or with diet

and sulfon ??ﬁagayslggr??§§?g i # ?ﬁEréEy OFX§806ﬁ8°FPhE9tﬁ8rapy].
20 The pachgygcemserVafmatfbnbouptton4Itabyetadpeataay ardaéhvldQEage of 2

tabletsz t hat |sacggkggen§hgg%q%2 8%?G1§b e@lug%%clan1 °§$&§/§2&grans

nmetformn. The age~ 1 nser ucom Ita iy
dosage of wgca sheéglamhéﬁ)|%nQOGDuﬂgmnéeféﬁﬁﬂnmgpmebfgrgnaﬁs 35mg

met f or njisn, éﬂi’béngﬂaﬂhaé?”%aﬂgf 1£78§E£t8t taatOEh&E@ awgnt!on In

accordance Wt resent invention ow dose pharnacgutical
fornulatlonc?gbbPﬁgFgEﬁ HhF cHES FﬂEIEB%@ténSoﬁﬁPﬁaglGhaBFtﬁﬁtWBFﬁhn and at

| east one 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



ot her antidi abetic agent, which preferably is glyburide, which conbination
provi des gip Ji@Rsds substantially equivalent efficacy in trRagyus@,dicabet es
in drug naive patients (in first line therapy) as do conbi nati ons of 35
metform n and the other antidiabetic agent enployed in substantially
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osé

i nclude a I"east” one of the active antidi abetes drug
conponents, that ¥ als Mrb@dgabﬁﬂm@ thatdddwge wrdasigeh drug 10
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treating dlabetes hus, %gs above .| ow dos s}ﬁ armaceutical formulation

will include3& 8®5td5§€ e GChiiyea8ngd GLREr SXHGr COFPOFENLS ow dose
of (r)\t hfer atn]E t@atbals @& agﬁfetrh o sdefel ghdnhehel dokkee, for auth Idmzygdose of

each o ormon_a t.her__anti t e e r ft
accordan WPFﬁSFﬁgg §€h§€% 5%&3 %cchF?%a@Edﬂﬁﬁqukggq % ? Egrag; |n
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dose 20 phar E%eays%a rfﬂ.ﬂ%&lﬂﬂ%&ﬂﬁhﬂ@ﬂt bv‘i'il"“i?x&ﬁh&et heiogaily

dosage of the netformn my | gyed in a dai osage prescribed in
general 'y acEBefee® mﬂﬁqﬁﬂrﬁiﬂaéﬁiééflpﬁﬁ PFF§PnFF¥§rthFa6yRPW gPs&st i ng
di abetes, andéfi othieaf %Iiﬁh]d)iauefﬂild”l ageatr asgdeftineld hewpina€ses,sbar & ng.

25 dail |
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therapy for tgeati g ddifdrerdehenginafterdaily mai nt enance dosage of about
t wo-

In accordance with the present invention, efficacy
in first line therapy in treating diabetes in drug naive
patients is achieved employing the low dose

N 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 generaily accepted medical practice
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di abetes. The | ow dose pharnaceutical formulation of the invention wll
nore preferahbly_caontarn_netformn ere the daily. dosage of the nmetformn
is withint grr£ﬁ§§£3glﬁﬁi%hefgﬁ¥r'QﬁstgegFépﬁiﬁ&aEEFFf'dH§a§9 & |ow as
about 25% dpily mbantef6@¥cef dblsaget aft frgmdabbytdasage abouteisher Bm

enpl oyed i n.ggn p dj ctlcC 01/3215

oCT) Ubo0r 28505 BpopeEnABrer i8R LRI oPER" e Geher st afessted o a

dai |y mai ntBRghealdprageice foamfibstt linet bhavepy 0% Gfreathegnai nt enance
dosage el @ygdetBggeneral |y accepted nedical practice for first line
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(starting 8088agg)metfabman pe@ tHeyabpuefe2sbihy per mdag, thanskbgle or
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enpl oyed i n2RCUHaPP) BEsHEELRrBiBr PREJGRH. gendr al mMynituept etarbdngal
practice fogokhgel bEnabbherapy B hbeati pgsdingbgbesqadndini siRgekerably
enpl oyed in a ai l go age m%%hbn tpe %ange a |%h éonﬁrlses_a Starting
dai | y dosag®Fa lVbéF s SgSEt 0°BfietPehPHE oF 2PhETS §REENy dai |y dosage of
other antidi abet Theagdinere @ntdyiddbet igeageal| | whictpiped fepdbly ispractice
dosage 5 aBafoRRb: PheracPrtEraB R bTYBhE el Puak o8 SR s F Aot
anti di abet i @2d§¥ndossaenpregeyibadgéneganeyadtyepredptedi vatlipaictice for
first lineprhetapy Eor Eiedti N9Un€i #hELSPy 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 be
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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metformin in a Starting daily dosage of as | ow as aQqut one-fi e
starting daily dos&%@ %@%t-flcﬂ%d%gsepl@g@’blinﬁg&qnn rgen&@”ald8Faccept ed

medi cal practfoeruiiatisda”f orst lowneoskepapymanetitéatilnfodmabetésntipaso about
two- thiyds the,nnint dail LB __pLescribed in
general | gxéjacSS‘B}SHeﬁeg‘.g%%ﬁ%pr g& %cg(}% gggrglér g?%?%gk? ﬁrelr lrabgyﬁlhh treating

di abet es. Thénsbotéodai rpfedssigeaoformuiatitn whigbednsdudepng daily

dosages of 2H mRbiQum Bn(far s@%2ekhe a8ihPWa8sadblcfUisandwdagagssuef
one-fifth the starting daily dosage of metformin
prescribed in generally accepted medical practice for

20 first line thefapy 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 fange-from 3 to 4 tablets
containing 400 to 500 mg metformin and 2 to 2.5 mg
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conbinations;, or "prior art daily dosg ' The "above dosages’ may be

i ncl uded wi tdrﬁag’et té’rrmas'(ﬂﬁse?d%%’ é%fspg%@t?rrl B iSPRIRA B IRE a et ed
medi cal 15 pradidradtorddinstddsagedferapy in treating di abetes.” As

I ndi cat ed above wi . r ect l.hger' s Bj- . Eugl ucon M.and_ Hoechst's
Suguan M (fi xed co{r.r]gel na &g%sdéfag%ﬁ%sf gqoén A %??%gﬂ%ﬁah?dtéﬁe nEFkBt ed i n
Italy, these das@afinas @resawinad| oy @ereyaddgoatdapted medinaln a 20

dai |y dqsagecfildd Gt firdrablgle éﬂalﬁﬁgﬁ,ié?%ém;iﬁaetégse and 1.25 ng

glibenclam de. The injtial or_ starting w doses are enployed to determnine

if the patient ca® tieicReed RbAYe gl EhFesrRact der Boareinger’s Bi-

Euglucon M and Hoechst’s Suguan M (fixed 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 %*» tablet at a time up to 4

25 tablets per day until an efficacious dosage is achieved.
The initial or starting daily dosage of 3 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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i s provide i_a ci a etes in a drug
nai ve human &R E%&ﬁﬁﬁb % &ngugﬁgagﬁgb 5%%§%ﬁ1 f@ﬁ ﬁeto a drug
nai ve human pbzampeMIneédf@rml@mmnbi dhef |1nsrtanthoneWhl:lehapy, a

ther apeujg Cahh&lﬁhfe‘éch' %%mb‘iﬂa@&% SN e ?‘r&t:.hcghdf QEmi'egék:O@:P%f the

i nvention which i ncl udes a conbi nation o gast one
ot her antld|SEEFFCaEQéﬂﬂaPGFéFe58§P$ dbyeferably phybusidgeés am descri bed

herein, whi cHogagkisnaki aésléﬁrﬁb'e@ehex%tln' ea:ﬁtlcﬁUEghaﬂhaehbﬁ E%‘v‘i@%@“t
efflcacylntgetlng b‘%’g § hg LaL paglentsa- conmfi nati ons of
15 net f or m n2and®85i-d SBCREPREME; P’aﬁ valepht eEhpFaG¥dirntreasagss
prescri bed i digbetesal ip drugphedveegatdenpsaati de cbmbihatibnki BE ther apy

treatingiqli ahgteg QﬂtaWHtQﬁldsBQﬁE@ngh@EE%aﬁggngggghgeeﬁééﬁgéa in prOVIded

addition, in accordance wt nvent
for decreasi AgSRESEi Pyesprabad gpugggéraééyr aagezagedngadmaieprat:ance

decreasing 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

- 11 - .
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sur pri si ngl ni fi.can and_sulst anti reduce
patients on %"r %Jat.%/q d’osrag: “of ‘%e‘f%/oaﬁﬁ i a a&ljyrb%npﬁ?ioa rf‘%hat is in
5 dosages pgéwmsbedﬂm)genercarblayead@eppedt rpe*@mdalalpmeulcel flervealsat i ng

di abet egg £§H$déWQba§e§35h§%% P@ahE%%ﬁi%@uc@%@g(@@bvee&@hk%ﬂkﬁlas

rreasured by ecrease I n_he om basel'i ne over tine, decrease

in fasting prEsesseitiedsy @Pbéfalﬁtﬁéﬂéa’s@quﬁvﬁéWp#&n&P% a8 n | evel s,
10band declriae%%m%a@f)@tat@.rem@h hetl eaRIOViRBOLheXAwhsideze are essentially
substanti a equi val ent t he.abqve- ri hed tlentswh in
the | ow dos® aﬁﬂ?ﬁ%‘&é‘lﬁ%c% L5, 6’% %‘?"etﬁéwe &Rt 67 %‘ gp ﬁy °
art daily desage&midy plrdsraugersr brcpn‘abmams:,onﬂormraaten@s,oflnﬁdwmnglq@em a
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tinmes g at ent reate 5OW ose p rrraceutlcal
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effects in ¢hud V@ faltie®WAth 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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patients weeaysdssmi t h the | ow dose pharnmaceutical fornul agd jae
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- 12 WO 01/32 / Y508/ 384 cly.as,t hydrochloride salt, the
netfornin-(2:%iég?ggérggegégrtgggﬁgﬂtﬁg'ngf §?w¥§&(2?i? ggc ﬁﬁ§¥e salt as
di scl osed i nS¥L8S appl Fealrehivelvarekierred/ re2as28etfbruinhar &b 45 1999,

t he hydrobr oprdeesabl, thhe @héhh@&QBBﬁEﬁXEmglé9§Hah€rQintBS gfRonate, and
| basi c carboxylic acids including

ot her k netgornin églts ﬂf Egno aid d

those disclBEEHOFRLD, BYdparhherige 52i%4 Bawely) | thaturreketed as are

col | ecti vel ycletephade®o (asadenépknbd. Bristol-Hyeter sedibbatohpany®t fornin
enpl oyed herein be e nme [MAg] Lochl oride salit, mely, that

mar keted as 4 ucogh%gg%%? (%&% gh%FE%gﬁgBFféugﬁgwﬁéps §83956¥C0ﬁﬁany).
The term "supBPbeYedl heretautefiessdboereduced anciaphogedfherein refers to

reduced | nCiHpPeg1 pemiiPoaEYSEEL Aot pRhL D! BhGSLLOAL aVET SC events 15
i ncl udi dlarrﬂggéngaasea/vonltln and/ or ;abdom na pal n, occurring with

use of tie |6W hSFAEERER 1 CRRUSER/ HolhEiBa ¥RA(PE apdentnah in drug |
nﬁive pati enpsins ocoupaing withahsends ©het DéwsasBe asharfasQRPOELNLS N |
t he

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. _

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;c (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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(51110 pl 3540 QY90 POk g i YOQLLST: 5§13@1; U00L28467 -, The | ow

dose pharnaceutica Ia ion~ 0 AVén W oeont ain
used in combi hhuaanlwdtmedan@eheanannsmlanetse@sagemer(,alasglmerbemed to

herein gg %RQt ggiataa@ Iiyne;mtwermﬁsaqgﬁt h WA@hmyaﬁsﬁ gﬁﬁhgtstered

orally Int e sa dosage formor ‘in separate oral dosage fofms or
i nj ection. ?h@eaﬂﬁéﬂnéﬁﬁvdPESéPFca&géﬁ? ARRibdtOXe or nore of the

fol | ow Ing: a sul Iqrwllgjmlar@ RS dﬂgeusmldﬁdtncarlnfoxm;tﬂii)ﬁzol i d: nedi one,
an insulin sensiti uca e- ulin

BPAR oy GusbiRgaAFeen Sith SRREReR oAt RERIN aashe Rny hes Y,
belieyed thuﬁthhghasgrasemﬁtﬁnwﬂnnlpn pcodbcaatE@M1prhrgﬂbemac

anti di apet | ¢e309R% iRe38R0r ¢ARGC chl! BRI AECFSRN BLENHFOR AduCes

anti hyperglycemc 15 results greater than that ssi b rom each of these
nedi canent s M§RdFEMERG SyRdRNEr aNRaFTERE &0 FiRRe §hgd Fombiaed 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 B-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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anti - hypergl ycem c effects produced by these nedi canents. The ot her

anti di abewoa1sgest will preferably be a sulfonyl urea sugl 0 5 erlde
(al so known as 20 glibenclamde), glinepiride (disclosed |nq?%sy%%.ent No.

4,379, 785), §I|g§ridg §|IRi i de, gl.iclazide or chlarpropan de, and/or
other known SuFFBRAYACEr BZ& °589ﬁef°5WtPﬁyﬁ@?gF?@@nﬁ@ségénﬁ§rWhWéﬁhact on
t he ATP- depweatiformihannel of the (3 cells, with glyburide belng 25 nost

preferred. The sul d oral . dosage
formwith netforn1&ﬁ%§f g%égpara e orgﬁgﬁéy%dpégxcnrﬁeﬁéﬁa: H?\HQIt
enpl oyed in @ HEPgh@aSQtiﬁhﬁblFﬁﬁ Wsnhﬁanyheureagenfrhm sboge Drom:about

1000: 1 t & abeyt aBButOibo: B ehesablybi{08-8R0 Oplst@ @Bo 0:1, nore
preferably f%§n$abgut 250:.1 fo about EE?H gﬁgﬂgpglﬁaﬁ €8 HEO& 200: 1. The

oral antidi itc agent may al so be a gl ucosi dase |nh|b|tor such as
acar bose (di scl ose@hien odhSx aailaahbatlﬁoagénQOﬁa§6%h avﬁﬁbuﬁﬁiﬁnd€‘9|lt0|

(0 o%) 35500 PollcRramBhoinblactsiias Thhontihon SaYaRedifhl she come”

dosage forn1nﬁthglneidgrmﬁharkex®ormvwamt15)bewhmphomaﬂ ba a weight ratio

oo, CASMISSE PUROLCE Wi N s LA 0B b LA, g (0

about 100:1, preferably froma
antld|abetlco%ﬁ%n@oﬁigeb§°§mnEthtm%¢€%rml$or exanpl e, repaglinide

(Prondin(r), NovoNuedfskmiar wilat Bgl empleyest anl ax&éxghEJOﬁﬁbSLo phich may
be 10 admnistered.in.a separate oral dosage_form or same oral dosage
formwith neT?ﬁﬁwl%tY %“Flrib%g%n‘b o%@“l?'rb%u%e? ot F2t3RPYS the

meglitinide @hln pt&fen@bbyofrémombammuo D:Dltdcaladatit 30600 1, preferably
fromabqyl 0.5 1 10Qc2peih:A0Ra} bloMBibged’ InBYnBEnGERLRY Gk

conbi nation wt
thlazolldlnedlone 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. 5,59%94,016), 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 Applications 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
(whi ch h¥0 ea32it58sul i n- sensitivity effect in N DDM pati enpe}/usunizies
troglitazone (Warner- Labert's Rezulin , disclosed in U S. Patent No. 20

4,572,912), ol L2z h{p%@% A .Qql i one
(Takeda- Li) I Iwglq%gtggs’%r)a) , tsu q%\s%?]%#ﬁé)c)b%%e |f§(%\%ées'ed DlorFeSU. S. Patent
No. 5,594, 0EFPloyesk drgelasomets aat depshe abovs EpPAdeat(icms68722, Pfi zer)

or darglitazone (GRt3632Rin W¥1Z 859 el df%the-v?é'ig'ﬁ&i_s{- '
separate ora 223@ Qsage qu?m or the %%%,al dosage Tor m%?ﬁ %t?%?m n.
I f’é'??d'l

Met formin edB A AU Wikdii® the k&ngenifaan iahatdi one in
an anounf wiot.loiln 1t e Edege fuoanl ,akaefedadlyl frombidutl @05k pef era?' Iy
from about : tq abqut 5.1, .30.The thiazolidinedi.,one in_anounts of |ess
t han about g?%bljtrrg 'g‘r'al oiglr?t ?iéuil"aﬁ‘é‘?’ilglgﬁgnfmﬁa?e% CFRESY Peat® in a single
tabl et wi t himsckrporiatedria dhieesamet iodi sepbirataydoisagey foaman aP2
i nhi bitor such as wlsgl o Vi S - | ' .
60/ 100, 677 filed Septenber 17%3’ Llégjg%sda%nf%ﬁ%weé’gﬁf@%% a’##%%‘k%ﬁ? 5,
1999, the dPs&FFsEred Gntihypergdygemis]sgentTAUSEORREAGEULM CT are
i ncor pota egriker @ilﬁhda‘gci]c%ﬁ-flG.!}c%niﬁFalt@g!%eﬁ. (le;tml-gy_e@u%e a@° a1 3d) | Ee
above appli cat.ions. wi [l be enplaoyed_in a wej, ratjo to the
aP2 i nhi bi t&f“lﬂ?'aﬁL%J%‘%gt A Sene G gﬁ&e‘%’r’PBr}n 4BSuSiBIared M about
100: 1, pref @80l pattean MNoouts,13:, 2920 toaHaben2r]. tHee ddR2 lioghide ol and
metformn : i ngQr 1N .Sa r rate dosage _forns.
Met form n ggélgﬁgésbgggﬁgkgéggéghh%%%%?n%?i%ﬁf%§ c Bnoﬁ%ﬁé% may be
ant i hyper gl peavind sigaed ieh iag eictdom, noyr byl 6 ranskdegimadagon budcalpept i de- 1
(GLP-1) 15ucheds c&sP- 1(1-36) amide, GLP-1(7-36) am de, GP-1(7-37) (as
di sclosed in- U S.__Patent No. 5,614,492 to Habener, the disclosure of
whi ch is incorpor ARGFHhERETEHy e rBHIEORY WWRSR mdiRde @%dnmi ni stered vi a
i njection, glybprtidensddrimepicideyceaipyride, glipizide,

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, oxr
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 o/y dual
agonist such as an N-benzyldioxothiazolidylbenzamide
derivative such as disclosed in WO 96/38428 such as 5-
(2,4-dioxothiazeolidin-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] phenoxy) -2-
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15 devices. \Were present, the sulfonyl urea, such as glyburide,

gl i mepiri skoogs2gyyride, glipizide, chlorpropamde or glicpegiSfysidye

t hi azol i denedi one, such as troglitazone, rosiglitazone or pioglitazone,

the 20 gl ucosidase i nhibjtor acarbose or litol, the neglitinide such as
repagl i ni de &t S R, 2%k 3R TR, ?%&Zg TRA 2 ARG\ RO A0426 9rulSEBDNS as
descri bed amme:mmsadsu et 66150 1 A ENHD Sy Pl KO SA e Pt i vd Hdbeat ed in
t he PhyS|C|a@%el%% J@ference 25 Were present, G.P-1 peptides nay be
admi ni st ered ~1h “oralc Bt al fornmul ati ons, by nasal ag nistration or
parenterally as descrlbed I n QmS Pat ent A (TheraTech),
5,614,492 and 5, 631, 224 mhlchlare I ncor pp éhreference 30
Metform n may be enpl oyed xn-nqubnak|o' Fadht i di abeti c agent
whi ch may be a PPAR a/y.dual ag®ni st 9such™as an
N- ?enzyl ds ox@&hlaamiazdsAdwm&ialﬁL By AtRid 1\ee Salich @ferisr] QR

96/ 38428 suc 1.0xQt hi azol.i |n Inet xy- N-[.4 35
(trifluoromaEﬁ'ﬁrﬂﬁf?ﬁe AR HER %%?%%%él r%ij["

Phar maceut i Cmep,relsmlt)s \m-lhénaszCﬂyés oi' (24-p{y2:14}yl and R1 represents

di f1 uor ophen Yhgll €1 e | Jdah

BCT! Usbor Daak BOCH! &bﬁ' IR , 5 R vy Tskp)
whi ch di scl ogetbaﬁfmmiw@wlmrmme%é@mﬁmmhqmm CO2H
Ro, | / b OgdidB} o2 §s9r-3a paharrageut %@d%ﬁ%ﬁ@l@mbﬁnﬁ_@}fyl@ﬂﬁ%@f—’

and/or a phar ticall cC abl e sal.vate there wheréin R
represents 2° ﬁﬁ j l)ﬁ % zgfr'lzd}lrl%l §@ﬁ°§an83lm%dor CF3,
such as (S) o%—a[@hdﬁhad@ﬁtub&lﬂ@namm@pmuﬁlh sﬁit thereof, and/or a

T 1157 BRETREEEIA e, SIVRNE MBI Thoagts o7 (9

employed are as set out in the above references.

15 Metformin will be employed in a weight ratio to the
PPAR a/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 o/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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~ et hoxy] phenyl ]-2-(2,2,2-trifluoroethoxy)propanoic acid; or a

phar macewyigaalshyssaccept abl e salt thereof, and/or a phar MegEtUSRs ket
accept abl e sol vate thereof. Dosages errpl oyed are as set out in the above

-references. 15 Metformin will be enployed in a weight ratio to the PPAR
aly dual agoARSLuging Aumass,aMEKEM Asds GtTr-1 bt ams@l ovnite,

preferably frem ahawmpi® Sih tt?leatﬂiitm %fl catherd , eiEfulids | Sramiyed in
conbination with the PPAR

dual i.st t he conbi nation may .be
o oyad I S50 BalaETa A5 Lo G R SO sr e B G RARRRASFA wil | be
apparent to eoatekiid ethd rfdﬂﬂﬁc&?ft;nﬂc@‘ﬁﬂf&@z@p&ﬁammdme @neidmid ons of

ot form ns and, Sl e AN AR A0 JlD SRR 2 Sl ST n 2

h,
gli tazone f or oS azone, Pl oé# Itazone or trog t%bne. In
carrying out b@h@dpnegattenad/@n isreinglenvictss or pimarthec diadm &f f or mul ati on

or conposi ti QR dAhila 8 RIFYLESnE ANt it infa ¥=p.n and at |east one

other antidiabetic agent in association wth a pharnmaceutical 30 vehicle
or diluent. The | oWRRXPYHRrFRIIIR | ™S MEAMALE] HPSHAS By nul at ed

egpl oyi ng CO&;é@étsdsawd ; pr@@ﬂdidgldanly %dt@pt@bq% @rax%uleiemtatefméﬁl |

phar maceygical .additiv p ropri t he .o esire

admi ni st :Ilét | GFOERIE oW %ﬂ’(?érelcﬁ%ﬁ’/ §Tcal® nf%d%’?nﬁ 1&},3%14(}3(%% i nventi on
can be adm nisgjearte d surhramralsrani tdci esit iFoxiiBndl 2O REH @SAd 28467

i ncludi ng hu ml%‘?ﬂsf t%gg%r eé]'ﬁﬁ 14 an oral route, for exanple, in

the formof ta granul es_ or powders, or_it can be
adni ni stered by a p"ah% @%ladmm%%twﬁd rr@lsforbﬁ FarefeklnmRdiusted

preparati ons.accHiRi9RF & P tHy ad_:félg mg&& p%tric?"&)‘hdlstl%% s erided above,
whi ch can_. be adm ni stered .i.n dose or ; he form of _individual

doses from 1PAYISRy RS Rt aﬁ1 1%?0 YRAF18%0 4957395e t he
necessary phytirad @i&&iég&mnerﬁr&blﬁe:ﬁe@madr&t@ulaﬂ 10 exci pi ent,

Igbricant, buffer, f%giggﬁgfﬁi9405b8£kéﬂ@ 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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agent (such as mannitol), anti-oxidants (ascorbic acid or sodium

bi sul fite)oe@siée |1 ke. The dose adm ni stered nust be, carfé %%/zggd ust ed
according to the age, weight, and *Condition of the 15 patien el | as

the route of adm nistration, dosage form and regi nen, and the desired
resul t. The RiGiaThakD Fringly RowRS et formr (keds than of0 micome) ot her

anti di abeti ewrgenris r@rrmzﬁanwa& Attka SERAT Al phdtetr N ? }D&ﬁg% L Bagin @

single formyl ati.on 20 e conventional formulatio rocedures. The

various for i ZHFREDFS r%??ﬁ‘?%m *on may optionally i ncI ude one or nore

fillers or excipi éfteré nthancanpowitibn his tdes angerioé f£o6om gpost 0 to

about 9080 l.ght; refe from_about bout .8Q% by 25 wei ght
?a DeptReg e sc{ﬂ{a% Chf i "F & C(J)trahﬁ‘ J:ﬂ%hl o

such as Tactose, dugar, corn starc :
sorbitol, id&r @emla@osmtx swlstllmm dhe caingeumfc firommateownd .@ teeldbduase

der Vall ves SMIChaprofabiny |t il 1.9 34 XS P U o e

nore bi nders may bé present I'n I'1eu i ers in
an amount W FREKEAGR . U G FFGMESE- UMb SHEGHR LB v nicef er abl y

from about a@id t@aalﬁﬁlthc?:&%llw \&!wihuﬂfstfel&&a%@'fp%%lltd LORarBRBY Gax Of

sueh e ST A5kt ERLE CantsR ees) bl wiscinemt o about

80, 000 and prptfienallly @bowmrmoaﬁcluld@cpmemau&ms Sitebidd zRal)

starch, nod d I - = the S vveII as a
wax 18 WO 8%}&32?%1 eBer %hfé'j'g%% g 'E‘o:i&i | ng%'}g élé'gieafl rsm (less
than 500 ni EMGHsPS §|¥é|91§s b@éﬁﬁa@ﬂél\ﬁ@% dpswcaﬂral as ypéﬂrra@etﬂn&c

pol yet hyl eneglogk.m crocrystal I i ne wax. \Where the conposition is to be in

t he form of aSt%%e%g:it i.ncl ude one or etaletlnglubrlcants

in an afbunt withiTeg é"hc?f ISRy, 2 ude3 0} SRR er abl y
from about Qayetrowhbheht m2% bpmpeiiget fabm Dheocabpasi LE&NbySwelight EJNEsi um

stearate, SEﬁgrEEblet 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, P-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
l,l,l-trithoroethane. '
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acid, palmtic acid, calciumstearate, talc, carnauba wax 10 and the |iKke.

Q her coMtwi2eskal. i ngredi ents which may optionally be ppesRBHI/sAE] ude
preservatives, stabilizers, anti-adherents or silica f|OMlCOHdItIOPerS o]
glidants, such ag, I0|d brand sll'c di oxi as wel | as FD&C colors
Tabl ets of the mve%l on rTcaf 0 st i O‘ﬁ:t%e‘g' ctg?ﬁ iFREOT Mt B ch may
conprise frappdied &@gﬂthﬂi%ﬂyﬁhmﬂhyﬂfuﬂm ﬂummetabbahsmmuﬂrﬁﬁlaﬁa The

coating | aygpiaingh ldigdicover the outer solid phase containing
particles of inner SOFIE phase ‘enbedded therein may conprise any 20

conventional coati fgef Simiiskecofesage worm iisceitberne compressed
f||n@forﬁnrsabaeblﬁdeFfhf&@@@ea%ganhhﬁb%ﬂhb|'§ﬁeE@E$%§P|d @%blet

hydr oxypr op ul o and/ or r ophobi ¢

nethacryllc%égeg éé?gr@ Hé%?r 8P§ﬁ3ﬁ éﬂWyFoégﬁﬁulo e &&q%hcwe
acet at e, poawvunylonErabcphmldmsbgecuaﬂhydbuddhb@pgttﬁEbg,tb3d@ﬂ§¥W*
pol yners, I r | nd the_li.ke_and one or nore
plast|C|zer§ ﬁgﬁcégagakﬁigfﬁyfmgg a § ggfgt%yr pa 5ﬁ3l§te propyl ene
gl ycol, glycerin, Wh& qhﬁt%QWNdpse(phﬁnmaqadtumai1ﬂmxduﬂa£1dﬁndfcore

tabl et si@s wakl aseaelsaatm@quh%rrul %h%&ﬁg({?%nc%t AR BT gﬂ'akes to

provi de col o The fornmers_are a roma solvent
cont ai ni ng SEXbBFlﬁﬁre 8IégﬁpglﬁﬁépﬁdWﬁélwéﬁeﬁdmapééﬁér§d Epkesnﬁphyl

al cohol , etpybvaaeoﬁmbmoabbaupsspﬁbdabﬁuhgBo03§gkﬂéaﬂéﬁmhhk%néﬁﬁbp”§ or
ethylnethyl (o] hl ate rocar bons | 1 ke net ene chl ori de,
dlchloroethane% ngeg } frlgﬁFO oSERARED 2§ b (

PCT/ USQD/ 2816 fovmanedaidyl sndi wapiopadpft B:essothanvxabbubeeapp_lnge;d

L oget hefs wi bekBeab mg,%oegeaboaka%b%é%aeegmm' Y8Ry ycompggi tions. The

finished dosage Is_eit
buride 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;. < 7%
25 (ADA. Diabetes Care 21 ([Suppl. 1]: S23 - $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. 1Ideally, 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
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5 tablet or a hard gelatin capsule, preferably a tablet. The tablet nmay be
opti onal Iyofoilspisgoat ed. The total anmount of drug per .dosaga/usedtssepul d be
such as to offer a dosage form of convenient size for patients. Were the

| ow dose phar eutical fornulation_ of he inventipn includes

conbi nat 1 on BFLLSERS: APAudAdBegEDbAPPteYS, RLYEaPhE SPPERoR | [bpdudtng

admi ni st er edFp@, aposoprandialieginoosebantd BBA{o leyedts 580 mpxwetlf o n one
to four tines daily f a tfar lyy and a
maxi mum of Iggsn?ﬁgnhggth gsgbBEEEﬂ}g prg g?%%?g ggo%gaa%gugkgggﬁb
netforn1n datbyacmhevegtpbuADGeQQﬁﬂIOﬁerénabl7‘b§Q%%ﬁW%n§<§ﬂﬁi Qe ing

armunt Onk@QBHh Hdétienébﬁﬁtté Zﬁe”ﬁaﬁﬁﬁuﬁoréééhméhHEQ dekky, wth a
ﬁHXIﬁUﬁ]Of up t S d

ai The_pr I | o (o] rmaceut i cal
formul ati on (%@AGfDFﬁéeFﬁ§e FF@nZFs[éBHBFrsi& FggetfgégT igﬁg?glyburlde
and i s enployed aSA@ﬂmhyﬂlauhtm&ﬁﬁpyhathbsp&&f&&r&@ sneatrt ing dioste &ﬁﬂ
exercise to rov e ont ral t b
mel i tus. ThEPRCRCFEESTRBRaLYRoPr a8, relpRRabithrofy bile' tRTeneShR TR°
Di abet es Caresaxl(sappg otre 828ay, seivem9wsyhun meader F@rrﬁéﬁé@ntﬁe ri sk
of conpl {gat | opg begggﬁlge ﬁbﬁbegﬁ%émﬂf'é‘fésﬂﬂﬂg %QM%%SQPEDQQRN heart

di sease and mcrovascular conp tS cat’i ons. Dosage Of "t greferred
met f or mi n- gIWEddeeaSGeééﬁﬁﬁﬁéﬁﬂoﬁtéFtﬂﬁg ﬁﬁ§@n?ﬁoﬁ5 %t Be™BnBW¥Cual i zed

on the basigagh b%hhef;heChb\fﬁmﬁgsaﬁadetreheﬁgnmeal|maysbeppeéeeabbga gi ven
with nmeal s and sxould be start

d
escal ati on. P&ééHFyInFﬁéasﬁésﬁgﬁgzd BrFﬁ8F8§§Y5R8uTéH%gr§v§ g%%ﬁus i ng
HbAlc 35 (gl pEogpbdtiedShegpgevkiry) 2wireeksi sup bet the mmulmumor of

pat ent sihi t BEegst 58 EbBe, bRRR5ERE, 50 ashinve AIRRAREY SavBeRic ! Pl Ls
shoul d be tocpnﬁrgﬁe gFpzefhoseoRaE4PNtENERARL RN 15699ﬁ andi al gl ucose
and HbAL, , | g46lamitOcBRLFB,Okhe 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 WOAN/32158 79% fol |l owi ng the dosing 5 reconmendat i onsCcpsdRsidre

maxi nrum r ecormended dose. (ADA. Diabetes Care 21 [Suppl. 11: S23 - S32,
1998). As |n|t|al therapy, the preferred starting dose of the '

met f or m n- gHybur+ge—conbtrattor—ef—the inventiéwa'c 250/[1. 25 ny once a
day, given|with a meal. For patients 10°%°FR % B ﬁ"i‘ﬁ%""HB‘ﬂlPe’: 9% or a
fastin | icose > recomfended starting dose of 250/1.25

tw ce ,gdg| by—wi-t-h nggucﬂé%#t eveni ng neal ﬁﬁQ//lgé%r eferred Dosagmg

I ncr eases »hﬁg&a;aﬁeferably be made i1 increments of 250/1.25 gy, every 2
weeks, up t% &_e mni mum 15 efTectTve dose necessary to actieve|adequate

gl ycenic ¢t ¥gEsgmin ydroehic Elﬂgflnnfc requiring 288:9ional glygenic
control, thelPatiag/ 1. 25 ny dosage may be swi tchegsto 500/ 2. 5 y. However
as indicat<@§°‘ge E{efer%ig maxi mum dar Ty dosage ior _nmettormmn|is 600 to
20 750 My ANt He-Brerar P ot Red-rurm-daily anaggﬂLdE__gLybULLde.ls 3.75 nu.
The | ow do‘wﬁneeﬂem@xml ati gn cont ai nisng-ed.Jee netfornyn-gl yburide
conbi nati o e wWth the present 1 nyention, wlT preferably be
fornul at ed 25 Poi&vlgg? ."%SQ’?‘U“%‘.‘E.C teachtpegs—e-sed o2t i8aly S—appl{ cati on
Serial No. |MagsEpdus sreafateed July 14, 11999, whi wh3etad ns prior|ty from
Eur opean apphifaLhen No. 98401781. 4 flled July4%§4%1 98, which|U. S.
appl i cati o IsTrcorporated _terermbyreference—36—the—preferred | ow dose
met f or m n- gl*#beAnmgsciFldy navadipble £51m epatp Fombrsdigien 25 usé®,01/ 32158

PCT/ USOO! 28&6‘?‘ SANTRATEY of CHIAGTFRYi Bk, ny per tablet Product identity

250/ 1. 25 | ngredi dnite mgmmmmmmﬁd dowdbse ndugvrmide 1. 25

5 glyburide formulations are as. follows:

Anmount 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 pm 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 | ose sodi um 3' 0-15.0 Mecrocrystalline cellulose 15.0-60.0

Pol yvi nyl wayoi/sdisglone 3. 0-18.0 Magnesium stearate 0. 3-7. Spefigshfl/ 984
4.5-12.0 *a cormerm ally available filmcoat conposition is used, such as

Qpadry (Col or The e C|al referred | ow dose matform n- 5
gl yburi de for tﬁb‘%& %r‘é‘“ S‘E)A}R)%Jrﬂf dihs RAER SRS 3L per tablet

Product i dentgtgat?éﬁ/ﬂha% 40 r;gn.edl'Hmis Nepd @I fid SNl oedi gy | sl 250 0
d yburide 1. Io 7.0 Mcrocr stalllne ce | ose 28. 25
Pol yvi nyl pyr ne 1‘{%6 ﬁ‘?/talognts'e)é‘sj &%s}f}éaﬁ%ﬁvelrf? 25 HE Fq?tm INg.5.12.0
*a commerci al | y avaIlIla@I ee¢q>m¢h emhodtmﬁpbsi thenlow dssel, sokidhoaal Qpadry
(Col orcong UKy Tk Qv ¢E§EH“ C t

i nvention in toséék'%éor m of soI Id oral tor n‘ghs%ckgcgfsg%rg d g{b@lﬁg\ﬁon
preferably c %#@%l%l%@%rl%ﬁfbwhwlhﬁdmglw iafe 9kyhuride t he
lsi ze OL t hg g yéu&d H dehdts aaiie:g?éﬁlazsatomt&le %&Mcltése Cel) tlé‘ésﬁ&l?%xg 15

ess than and at st 0 rticles.are greater than pm
Preferably, ﬂ‘r?le W ARG @Y e 2%0%.1 es RAIH Sies azft% FF&248%06HeR he
particles ardd@2m\M\0O 01/ 32158 PCT/ USOO/ 28467 |ess than 3 pmand at nost
0% of 16, D" 1L °1 SBe@EEr 21 668 DR AL PO TS, SPEEI it 78 (n0e o

gl yburi de may be obtalne |ng
enbodi ment, the | oWeRseP @’Qﬁaﬁre@d@g@lg@&i‘o\rqﬁ cﬁf tWﬂmlmdvm N

contain a Co@hqﬁmwiaé where the glyburide has a particle size’
distribution of about 25% undersize value not more than 6
pm, about 50% undersize value 7 to 10 pum and about 75%
15 undersize value not more than 23 um.
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 25900 ovimsgparticles are less than .11 pmand at nopeTaRo/seti he
particles are greater than 46 pm 10 Preferably, 50% of particles are |ess
than 23 pm Mbst g{lef er]rrﬁd are, a copbination of netform n and gl yburi de,
where the gl yburi dePfa52R1B5Ft FBPE SPraingfsPAYLERPBNCBELIgBBLL Y2b8)

under si ze vatomEtadtwiel ea t BpdréphPhi c abeLlubdse updeynér caval tigld. to 10 pm

and about 75/§ undersize v of _more than. 23 The. | oy dose

phar nmaceut i gﬁéﬁy%?é Jl':(E)Jﬁc o?é#ﬁéfo?%v%‘ﬁfm%riﬁstﬁgg#%lf#ejo‘{ %Y'tabl et may be
obt ai ned by kydpexemsspwhi néthnttetbslode. st eps of a) forming granul es by
wet granglation of a 20 mxture of netformn and glyburide b) blending the

granules with a tabletting aid and diluent, and c) tabletting the blend
thus obtained into tablets DEBEIAREIANQF LheFigukes orming the granul es

infl udesI a grft_ngl angageﬁi ndghd ihareralagl Qkiaﬂﬁslbinﬂ;d@h Jiépi@t?&ﬁ&ﬁ@%y a

pol yvi nyl pyrrol.i don uc r. exanpl e, ol yvi rroli done”having a
nol ecul ar me’rrbhbc‘e%?ée]ﬂ%?b%d?féThgbzbﬁﬂl\r?’ﬁﬁ“b@?‘?’gl‘? o‘h%wn%'gﬁ b%% ¥ein a
proportion ofotbBiatoorddsdf metfdtminldlyespeds toed hin ffiwdt thbhet. After
t he granyl at, 9151'1# Sl d.an led, The.granul es
are theg%bl etlh %ﬁf&e{é% Igrlﬁjen %%ﬂgg?a‘gf%ktliéngggi%é ébfr\g&%ﬁe:r%%n r??my be a
convent i onalm¢tformings usual |y used for naking tablets, such as

m crocrystalline C@H;Hk%es,T@eahébbeékéngai‘i gr Msb@'hiéhcag%%{:i onal
material, such as nmagnesium stearate. 23 _WO 01/32158 PCT/ USD0Q/ 28467 The
tabl ets t husCeARes ned Badle iRYeopt1Bn Pt yEixed oePBer Bt 4PRS dir ophi li ¢

cel l ul ose pohytEsrdns/dByisuriddensydr Dphf1ist cBlhell tserfe) yWwershs
preferaqu %ﬁonotherapy 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 oxypr opyl nethyl cellul ose. Description of the Figures Figures 1 and 2
are bar grwples/3zdssch depi ct change in henoglobin Alc (HbAb&*ngmmﬂﬁg?er of
tablets of fixed conbinations of netform n/glyburide used in TiIrs i ne 10
t her apy versus nonot herapy with each of glyburide and netform n. Figures
3, 4 and 5 ar §hexAPyr ysrsUshimomotdeirepy ehahgeach HEAGdybuerdei emdof fixed
conbi nati ons @krreRhiarm n/ gl yburide used in first Iine therapy versus 15
nonot herapy with each of_glyburide and _netformn. Figure 6 is a bar graph
whi ch depi cts changéf fq%aﬁww Fxamd 6f Fersesemtcpaafarnaser of tabl ets
of fixed conkmbatiimeatef ofether Anwkgkybtri de used in first [line therapy
versus monot herapy with each of glyburide 20 and metformn. Figure 7 is a
bar graph which depicts baseline and post-prandial insulin |evels of fixed
conbi nations of nmetformn/glyburide in first |line therapy versus

nmonot herapy with gl yburide and net ] 2 | es 8A and 8B are bar
graphs which depict change in PP .Qé fes’r f&uﬁseline and after 20 weeks
of fixed conbinati GRPIGESEONGaining Petfiogaind gdvbrridescombinatibasapy
ver sus nonot hgeapypwephreachsoBegbybyeidge18pd netformn. 30 Figure 9 is a
bar graph(ﬂhich depi cts hypoglycemic synptons in subjects on fixed
conbinatib s of netformn/glyburide used in first |ine therapy versus
nonot her apy wi Cémeasit dbn gbF e t fermi foxhill o i de Bl de Pabbetgr aph

whi ch depicts frequency of 5 tLQl Ee ?n agvz sg effects 1n subjects
on fixed conbinations of 288 1425 Muosh gbo_ 78bm st line 24 WO

01/ 32158 PCTI US00/ 28467 therapy versus nonot herapy with each of gl yburide
and netformn. The follow ng Exanpl es rgggﬁﬁf@tlpreferreﬂxample 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
Pilm 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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enbodi nents of the invention. Exanples 1 and 2 Tabl ets contai ni ng

met f or m WYQPYBRIFE de conbi nati ons were prepared as descri lpegd/uzed/eney 10
Conposition of Metformn FNdrochIoride-(beuride Tablets 250 ng/1.25 ny
and 500 ng/ 2. 5ny anple 1 Exanple 2. IN ANTI TY PER TABLET (rmg)
250 myi 195 1y SHPIAFL IP AT (P B DERIOIITIvoRD. 6 SRer eed

d yburi de 1t@ge2h5r @pdécwemebWotde%@ﬂngnWlﬁH)tht(metEmmmdﬁne 10.00 20.0

M crocryst ahl gﬁ?ﬁﬂld% %%]ezﬁuﬁp Ste l}%grérs(lgtgnSSt Sarat %&)251!14.; Film

Coat* 6 12 1 m coat” use e “netformn

hydr ochl or i aés@l pheaird@ixgsl-et Ther @mlganzs@nmmmyamg grah8erewy/ 2. 5 ny,
wer e comorqsxsad i GAMsha rS #iT&ed JALHALIOR, gwld%fr{eewﬁ% A abl et
was conpressed e- glyburlde

al f. the ght of the ne forn1n drochl or |
500 ng/2.5 AR gl’ill@fi a8 é&g‘ldrré’ﬁﬁf SEGFed™ @rppcﬂoixﬁf‘@é'-leWS
fil mcoat edadhiieve ahygeexyhedp yoteithitec elontleats (dHEI&E)nlfriédntg,oatossThe film

t f I d .wa for aesthet C oses The
???n12§2tn2%81%gg&#%n?hg%%lFﬁﬁcg?%%Fgﬁugflqﬁa =8 ggﬁquﬁéuP cturing
process for sgiriesndag pidduens mixedeeddéd &def slilcowsryssalldnel/ 32158
PCT/ USOg) 28464 1 %30%% asedieimigad gl m'éﬂe@?.g‘ﬁﬁ{:%le‘lr%

t oget her fol | owe ing wmth the met' f or mn Ofl% /nagne5|um
stearate (99TSHPOSHERAWRSI B & UbKIGRIGH @A NG Retu mdg@it &® dry nix was

granul at ed p'}_ddlﬁc@ Rihah FSRaar compiestilth dlea@ieous povi done sol ution
The resultant blend was compressed intoc 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 agqueous non-functional
HPMC based film coating system until the required amount
of film coat had been applied. The typical level of f£ilm
coat applied to the tablets was 2% w/w.

25 In vivo evaluations of prototype combination tablet
formulations identified the particle size distribution
targeted for use in the clinical program to achieve
comparable bioavailability 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 um, the 50% undersize value
ranging between 8-14 um and the 75% undersize value
ranging between 17-26 pym. BAll six lots of glyburide were
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and dried in a .fluid bed dryer at approximately 60C to achieve a

speci fi ed woiosszese content, determned by loss on drying. plhgisHs ek
granul ati on was reduced with a screening mll and m xed wth the

m crocrystalline 10 cellul ose using a tunble m xer. Magnesi um stearate was
i ncor por at ed B thengiiachhy USingane vesdeny Raofiagmaumdwisht Hour e
conpr essi on il belitfy meidiie PIRN DA LRBY €598 IS Al &iSe t0 @

target weight_that, was adjusted based qn in-process 15"noi sture content

det er mi nat i oS-SR ARSI they fqur Jatss prafiasse dra idefaidest dén wei ght
(based on fommd Foldwwiasy tdablen th no adj ust ment for noisture content) was
300 ng fog the 250 ny/1.25 ngy strength and 600 ng for the 500/2.5 ngy
strength products. 20 The tablets were filmcoated in a perforated coating

pan with an approRaaticheuSbze Dava fforiGlybiridéeNBumsSubdtdngeoat i ng

systemuntil the requiredggapanes vekd thMe9at BadpRegRagPPl i ed. The

typical level of film COaF7ﬂﬂﬂT%giTTTTTEFT?ﬂﬂTﬁTTT%é?ég%VWVM 25 In vivo
evaluations of prototype conbination tablet formilations identified the
particle size distriQbtiR siArJRhes hOL digGvdintNnell NiiaabeddOH JE) L P
achi eve corr’g&F‘anl broaval i apf 1ty Jo M Cronase 1 omthe __conpirnatiom|-
product. The M%J‘L@ 2%% Indexgize |y, on 58 meﬁﬁ’fegl yhur 785 Yndergize |
described by threejcunul atige size ¢riterias 25% undérsize, 50% under si ze
(al so known|as the| nass nedian partf{cle size, MWS) and /5% undersize

driia
—cH—tg

e

P og o
substance | ¢ts anith the 25%undersi ze 35 val 8e rangi ng betweems 4-7 pin} the
50% under si ze wplua ranging bet weeni 8- 14 pnband t he 5@6unde£ | ze val pe
rangi ng bet weer—++~26—m—AH—st>tots—of—gty ' 158

PCT/ US00/ 2848Fartsyhe ledreimeeduind bhdaserd ighthdorttdiog ametbes refedenteour of
t hem bei A9 ni*ERGHS3_J(#SY I¥85RAY naco. The particle size distributions of
the four lots produced are detailed in

val ues. The ehi-cdl—prografthvrel et —a—total—of—si—ghybur
a)
g

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

15 wundersize) and an upper limit for the lower gquartile (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
biocavailability 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 pm

50% undersize value 7-10 um

75% undersize value not more than 23 pm
30
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the followng table. 5 Particle Size Data for d yburide Drug Substance

Bat ches B¥®81/32458C] i ni cal Program Batch Particle Size" (unpé&gngigsaghi val ent
sphere dianeters in un) Nunber 25% Undersize 50% Undersi ze 75% Under si ze
15921 25921 34818 459 18 AParticle size neasured by | aser

| ight scattering, nethod reference Eprampien 3532 (#SM 248533) The proposed
particle size specification included the three cunulative size criteria
descri bed ahove w f p . ss nedian particle size (50%
15 under si zg’)' and {%pa%&%?ﬂeﬁ tlartile (25% undersi ze),
and the uppéi)quarkhidtm §e75% undersi ze). The part Icle size specification

est abl i shed for gl Qﬁﬁﬁi rtic e of glyburide
used in %loavallab t sfgﬁ'é% épex erlence 0 J%#I%ﬁhé; clinical

lots, the cgéﬁ’é‘»leyllﬁatc@mtﬁé’ln&ﬁfuﬂe d@ﬁagﬁe s§reagtdissofi Butfiices of

commer ci al | opbedueednd hﬁél&lfb&ﬁﬁnagdybn@»ldaab%%%tm (@R SRR ALeCi sion.

The particle siz criterja. described_bel ow assured reproducibility of
gl yburi de d§§§8p £Sort &M4 Glo§F§FP§bPﬂPF?bPr&H|ﬁEFEbﬂﬁlNeZEatlents
hydr ochl ori détyl ylypel de dizbeers. m2i%itndewhbzaaval badidhade@atkan 6 pm

50% und % u [ ue .not e than 23 pm 30 27
WO olfls 158§§§¥%h§%0f2‘?%%§%ﬁ1 @é}‘ Eg% Rng %ﬁﬁﬁ%S& 5 188 RPERSSPROTOCOLS
(1) PurposeSSrENGth@lh@mﬁyge§tG@WbWagtaondpmpddCtoe@@ﬂpamed-gnpmmdad
control of @.de3348nSbENteh%ith d1i¥849de 1.25 mg, and metformin

500 mg with glyburide 2.5 mg. Glycemic control was

assessed using Hemoglobin Alc (HbA,.), the gold-standard
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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conbi nati on netform n/ gl yburide product (described in Exanples 1 and 2)
versus pl a@bps2ise drug naive patients wth type 2 diabet eﬁcﬁgg‘toi,z}t?l% who
have had i nadequate 10 gl ycem c control with diet and exercise. The dosage
strengths of fixed conbination product evaluated-included netformn 250 ng
with gl yburi d8cISSBiRY; aABPREXLBRECHY 50O SEudytHikegbleraked. snnghe
a ?/gem' C gonémsh wasge asee?s?ddUﬁbnﬁol-Eniﬁﬂkﬂm:m &Cagéyilsﬁﬁkiz}:até%? soof
gol d- st andar .reasur e ong-term ceni ont.rol. Mean change from
basel i ne in Fﬁ%ﬁ%??gfromfﬁbgﬁbgg ﬁﬁéke?{%a}?ﬁiﬁé%é;??ﬁp(%afﬁéeﬁgdstabIe
once daily doSemalegeck&tvéenaldoandnds 1PeaveekS agabbitidoss)akbki ehe@npar ed.
The treat gent S i agldl t i - t S
durabi |1ty Z00F of i meyes chet FLEaF| chreretpaos FErSa 'QUISSEST § of
the fixed corPlPERRen PF otfiRdriyved cfasting «iluses i i Bdve oinadegrate erm
gl ycenm ¢ par afipy€émi®f cbhersDNRL PRt 4 08 Pidl Uste r&igk monot herapy arns after
4 weeks of stable once daily 25 dosing. @ycemc control was achieved with
simlar incidence of hypoglycema with the fixed dose conbinations as
conpared w t h(zul f o8yladyr Basagnnandr Dukraebds t owar ds decreased
gastroi ntiasti nal side.ef 0 [ W { h rmn alone. .d ycemc
control ﬁgs 30 achiggég %ﬁ§§§t?§ﬁd§ ?gaﬁggkde%?%ggééggg%érE%ngegﬁ?gxas
conpar ed wi t lpbacdee-eortrohlete. ddukietsod ind hygrad edni st udpastitth mmst i nal
symptons and Laciaie) 16NElSeMR! ofeserasth SR dthentt YWhhasd tes and Subj ect
Popul ation Eligi bl e subjeCts were drug naive or have had no oral
anti hyperglycem c therapy for the 2 nonths prior to 28 WO 01/32158
PCT/ USOQO 2846{4) scroapcbgle Mpasaxesately 100 study sites located in the
USA were ,l.ecruited 0_a_maxi num of approxi mat gl 00. subjects. . Eligible
subj ect s Pncl uded b%gﬁEXﬁF%s°5n8“£%ﬁﬂ?eﬁg%%?ﬁ%%ﬁg é%%ﬁ?%sgga?gao? age
with establi shesl pérfgpeed alf tdretabl ndadta twes tddst avaidfablepaired theicose
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 glucbse 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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tol erance or inpaired fasting glucose who have i nadequate glycem c control
wi th di eWanusasercise. (3) Study Design and Duration 10 peirfspisdy; Was a
34 week, multicenter, random zed, placebo-controlled, double-blind, ()
par al | eI stydy wit ional long-term open- Iabel treat ment phase. 4
Qut cone I\/EastéSres 1@‘%‘&%‘%@#5 of outcone neasures for Periods B and C was
performed after alMedfbamiasanddsubfenynbheedsmstbR ad2gWeBkrigadoni zed

bl e f ff t he change
[rom basel | A2 HERw? A e LAV SR AR i el tfiran ot o
pl acebo fol I 2 aksties dﬁielhambm 7Bk thveatdmugs Beoondary out corres

i ncl udedst heiénsads%a{&d -a | fipldiencs Of AREISE,L %Iuéosé)afcgw&fji
hypogl ycem a  and r oi nt estl nal side effects was conpare am)ng
treat ment arfRETfRsd S FRIPIRGIIKSs (ﬁltr%diﬁ%cFQIh&%lwsed Frenaunber

and proportiazn fofr&mbn:ﬁﬁst Sncm'&ﬁrfé&r . a ¥ WtaPsch%@ed esponse were

assessed 30 t eatrre IIovm 20 and 32 wee s f random zed
t her apy. 'ﬁ?loreg%g'gl tr O|rbnW msj?r?&' tgb%ﬁ% i Ldgse and

i nsulin wer arm:@é:cba dﬁia rcaatmtilyarems‘tcﬁ Icm/vltrlgs Zﬂseartst IFoweeks of

random ?Od theya suc%t\%rp]ﬁ/%%gg LEQ:OJ‘__Z%Q_XE Be RATI ONALE Metform n

and sul fonyl ureas, are a Knowh and effective

combi nation in theTlt'?%%%?%%th‘fh ny)bx?d diegrteanbirit jomstablée wae drugs
have 5 deno Q:&)hﬁﬂ'ﬁﬂi\ﬁé Iyl dHhtﬁldlCQaSéa ﬂlqéw'l%e when used in
conmbi nation._ Ei ther drug.can be used al one first line monotherapy. They
may al so be hergpY, lrb IRAHHYIER FYRscr? (ﬁli?é’reqefs MotiHerai et eit her

is 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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I nadequate. No data currently exists on the use of |ow 10 dose conbi nation
t her apy f owofows2tssl i ne use. Treatnent with a fixed dose Corpé‘rﬂ%b/%ld abl et
was expected to |nprove glycem c control as first line therapy In
subjects with type 2 diabetes mellitus with inadequate control on diet and
exercise. G y€enm ¢ PPIFHITGIS was expected to be achieved at | ower doses

t han nonot herapy muhhmeﬁ%parable or | ess potenti al sLde ef;ects gf t he
i s, random ze

i ndi vi dual agents and w ease nls atlon
doubl e-bl i nd, pl aceg(?- SRS 'ec?fftﬁf ds"t ?ébf’ s AR ISFFAtion abet es
mel I'itus who hheeeffaadeqﬁa&edgbpgenscrengthsl(Enaﬂpﬁésamdaﬁ&en¢laf kest ed

gl yburi de sonbriog: oaninatiot Bbtskilh/8lyRlrfab  EEICETERTE BREC daity
d03|ng in Perb@ﬁnBtahGaEdeéeKsgévcemeatnentroh Prrtbe Gpduntsohj eénts with

type 2 d|abetﬁgAgeh@h@gsV@anﬂg¥g_ lequat e gl ycem c control on diet and
exercise w | produce signi ficant uctions in 30 HbAlr, conpared to

pl acebo. 2. Adm nistration of a flxed dose netformn/ gl yburide

conbi nati on pypHuct skebnddryedihdldeduthecEs1Wbivlingype 2 di abetes nellitus

who have | nadequat e g] cem c _cant on die erC|se will be well

tolerate 30 WD 01732 §%a§€ﬁﬁﬁs F%%Xb?ndct°éﬁfégfﬁﬁé PPPBri mary To

conpar e, after 20 meekstaha&NQMta@mmﬁlsﬁmat|6n anﬂhéZeWéeks of 2 dosage

strengths (Exanples 1 aggn%bggfe@ . e&%ﬁﬁd q? t EORg Eggrggplggyburlde
c con

tabl et that has been titrate ég on t reduction in
HbAl ¢ | evel versus pl acésgieyer Bnéaﬁ}mGQHEIHﬁﬁadﬁﬁéefénlomﬁng)

hypoglycemia with 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 guidelihes for FPG). Therapeutic
response for HbA,. will be defined as HbA;.

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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10 1. To assess safety and tolerability anong treatnment arns after 20 and

32 weeks Vo0 01/32a88lomi zed therapy. G ycenmic control may be paghjsgyadenth a
simlar incidence in hypoglycema with the fixed dose conbinations 15 as

conpared with sul fonyl urea alone or decreased gastrointestinal side
effects as conpared WMAsFaRaNGIIE glieoee ad Tosslsigsslaf¢ Bradfisweegs and

f 32 20 d | ' ] a therapeutic
assess after wWeaks ﬁéﬁﬂwprﬁr%%ﬂr%{ f\g(c)]_ﬁ;%ﬂ{é}e

response in glycemc contrql of oral nis each _
met formi n/ gl yburi de CERATRATIRY &3 conpared to the therapeutic
response achieved with netformn 25 nonot herapy, gl yburide nonot herapy and

pl acebo <regi nens., Thetrapeutic pl,as lucase response W ll be defined as
a FPG < 126 my/ dL4('ba§Ig)d aosnsescsu&rké%{?%%pélﬁsté’eﬂ%ﬁé%e‘f%t% A Aweut i ¢
response for HbAL, .- Jievels affemeP aedlsAbE adhinidbra:idw @ﬁisess af t e(r]I
20 weeks and assess afgj % ; I 1. 00s ), fastin cose an
2- hour postprandi al gIlS{:egge og\r%ﬁ. | nslﬁﬁlﬁt?\%%q@}}fbﬁﬁloiﬁ r%lg?cﬂ‘éc val
adm ni stration of each fixed conbination metform n/glyburide reginmen with

t he reduction in fsast im(ﬁﬁggﬁsqwt%ggpgaéﬁey L1/ el\éqaic %éc}fi .
PCT/ USOQ, 28467 post prandi ucose and insulin | evel achi

metforﬁ] nonot herapy,faldﬁeﬁtﬁq%@é‘nm MetEoF IvRvensle prpdurssissess
the durability of reductions in HbA1C |evels after 32 weeks of

admi ni strat on of S.@b&e% j nation metformn/glyburide product. 5. To
assess |long-ferm safety and efficacy of 10 fixed conbination
met f or mi n/ gl ybur i F&isr v@gces multicenter, randomized, five-arm,

parallel group, double-blind, placebo controlled trial of

15 the antihyperglycemic activity of a fixed combination
metformin/glyburide tablet as first line therapy in
subjects with type 2 diabetes mellitus who have .
inadequate glycemic control (HbA;. < 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 Hb2;c
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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D. STUDY DESIGN This was a nmulticenter, random zed, five-arm parallel
group, douwbaibiisead, placebo controlled trial of 15 the a@blrhég@,iﬂk?/cem c
activity of a fixed conbination netform n/glyburide tabl et st.line
therapy in subjects with type 2 diabetes nellitus who have inadequate

gl ycem c cont FelermrbAléty »f) thai admdndistandicexeofcmedripaei eapsulese drug
naive or had BRgOab120-ANkySERERTLE kG ARLLLO! HBe2gTRALAS PrioT (O

screenlng ApgrOX|nate 100 US sites enro Frumor 800
patients w t MEyBES2WEIELELERRELE t"’&§h\/\ﬂ65tﬁaﬁtﬂﬁéd@§u§bélgl yeeni c contr ol
defined as an HbA1, between 7-11% on diet and exercise. The m ni num

nunber 25 50f g |en% |ﬂ'ed t% (ich:De\ﬁ% gt he prl P&?ré me was a total

of 500 patlen s’ or |ents nt conti nued
for up to 6 nonths Saabderundswﬁﬁa@e a nmaxi rrum of 150 patients per armto

brovi de addi ti onal pSafiely & RLOLIRRAN rHiSedoalon dighuded s3qber | 0ds as 30

follows: (1) Period et ary ace i'nPhase This
initial phasePa¥eligbdIaperupye; ﬁgmmnct-reﬁt@ﬁnt3Bhaseuca$bmz;blwe| ght

mai nt ai ni ng dpabebess PrEgentafdishizE@NeHSiegt mébué\g Bis dphiggs or a
mat el y 55% car bohydr at es % protein and 25% f at.

bal anced et of %
32 w0 01215 Cbt;‘tg s@if%ﬁ%? 9TPRF 87| PPYOLREFARY adRE W Q¥PERI on of
mul tiple Capsmldaﬂcsthefldpyabhﬁﬁst%r6lﬁﬁéféﬁ’6dd¢mé hspi:m@ms dPpneigedcose

t dj h d B.-
Veek Doubl o- BT Epeichafiet EEERLR aEPaRR: Bk Eotif  BtlRlER £t
randonmi zed, dalubl eslbbl’mqts perel meinqeam@pm quﬁydaxb)atdmmg)rm:e a
Eligible pat4 epd Sic éflaangem:ﬁsé Eﬁelceﬁtélﬁﬁeﬂanaémﬂ@ dﬁl;a id 1 uded

pl acebo, yburi de not herapy, netformn nonot herapy, erent
dose streﬁbth%o@ﬁo$¢&ﬁﬁ of thé combination product can be assessed 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 randomizeqd,

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 BbA;. and for safety reasons as it was
anticipated that a high number of placebo treated
pstients may have had to discontinue randomized study
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conbi nati on netform n/ gl yburide product (Exanples 1 and 2). Subjects were
mai nt ai egd opBr188Ice daily dosing for a 4 week period so PloaIUSHINE8467
contribution of the individual 15 conponents of the conbination product can

be assessed Qrt t.er cem.¢c.paraneters 4 week phase at stable
once daily ‘(:Ti‘S}sé rcf% o Sste[nact?e ntgHI%l%ﬁtethbgth’Sﬁm&F tcﬁéltlrﬁ’g Fdual
conponent s twkathenti dedatopbi wasi extendedct Ssibgcsisonbtt erm 20 gl ycenic

bar ammet er s, JPXeATle,qaR! Landife 435 e900 Wkl dbeugbosaming and fasting

gl ucose. (3) Doub itration a abl e Dose
Phase 25 PePfédceWaFerménednPPniarPds drsefe fpandofrrad, ofdadpiwasits nd

treat mens ph@sevasu@teca&rwmltyt b&t %(iffl@racyglah@e €heenkueli ta\Wal he
first four me the talned

week st abl e dose
tr eat nent 336 9’ an ngF’;&r@ f‘&rltfyh abAy- rrafrsg/‘ oﬁt’:&1 ref“ﬁén@%ahée‘% 30
basel i ne i nabhdAthpsef stubdetwe whnibdmatclomu1medamaa§om@EJea1rrBIte1ﬁyl danrly 2)
relative to Ia b a a f. Per mas after
20 weeks of Bra%% qu%%%fdgﬁgﬁgggyi r??%ﬁt#gb? $ﬁ 58 g%ﬁe St hi s
tine as thet@rmad0@@@nlé@9éuareatmﬁatf@hass yu&blEnzadlcnmbﬁnHmAmamand for

safety [gasgnRy4aeel.t was anticipated that a high nunber of placebo treated
patients may have had to di scontinue random zed study 33 WD Q1/32158

PCT/ USOQl 28467 w&h%t%ﬂ”%ﬁ‘e%%%m%%%tafgl%ﬁ fotet as

treat ment d'&&%&*a@ﬂdﬁa%egmbﬁﬁded ifphioret glyeemidi $6a8kbLAUIEBY LbWRED By ed
study drug du l.cacy _remai %g‘d on.stabl e goses for _a total of

24 weeks 5 ?ogévgﬁﬁ t&&}gbgPFFy S&Ffi CRAPYSAE SENEPSaBE YAl safety
and t ol er abbuitcpmgatvas Aseessedy atetliendd “blwewledf Furidibse. subj ects who

i spont 1guegupaRded Tadeskudyudiug s3u° diackAcaabcabhl RCY A D) ©
to begin the erm open-[abel treatnment ase wth fixe I nation
10 product . study drug due to lack of glycemic control beglnnlng at

visit Cl1 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. Subjecfs 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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This 28 week phase included an initial 4 week titration segnent to inprove
gl ycem cWd32088 fol | oned by a 24 week stable dose phasepcfipddoyssiey for the
primary outcone was assessed at the 16th week of Period C. 15 Subjects
were evaluated 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 assignnment of 20 random zed
study drug renai ned blinded. Subjects who renained on random zed study
drug continued the stable dose phase for a total of 28 weeks to all ow

eval uation of durability of fi at her additional safety and
tolerability data. Subjects?%gi@kgﬁgéégﬂgﬁﬁﬁngFgé}ﬁﬁscontinuation of study
medi cation due to |ack of glycemc control on or after Visit O (Wek O,
Period C). DOSING Study drugs for this study were defined as: 30 pl acebo,
gl yburide, netformn, nmetform n/glyburide 250/1.25 ng and

met f orm 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 glycemc criteria, were eligible for enrollnent into Period A -
34 WD 01/ 32158 PCT/ USOQ 28467 NOT FLRVSHED UPON FI LI NG -35 WO 01/ 32158
PCT/ USOQ 28467 stabl e dose of study nedication for the renai nder of

Period C. Once adequate glycem c control had been achieved or maxi mum dose
had been attained, study drug was not 5 increased and was only reduced with
docurment ed hypogl ycem a. RESULTS
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The results obtained fromthe above studies 10 indicate that the | ow dose
met f or mi NQPYIAF de (250/1.25) fornulation of the invent powusshisased
glycem c control at |east essentially equivalent to the high dose

metformn- gl ri 50Q/ 2..5)..fornmul ation evi.denced by 15 (1) a
t her apeut i C%F)eé%ggn%’e%s(feoro%é%{ﬂyoﬁeﬁﬁa&lothFTSPE‘T Ny rreé?ﬁfd%/q% 9 HbAl ¢ of
bel ow 7% (f Pemigdéan baseline of 8.2t) at week 20 (Figures 1, 2 and 3),

t ks 20 and i i i ' ti
fesponse for fastimoD aisdiny Syt o kit fol MaR pbad ZhlRVERCRL! T
to | ess thafaxigemgiqfe drackeern wediesingd oftiidbasiiihevast rfout 175

ng/ dL), fas ishewaddd RMIMes Bnlyd)raaddq] apa idodhamitnge for
post-prandial _insulin |evels, namely an increase in post-prandial 25

i nsulin of %é%qﬁ%a'(m crointernational units/nL) (Figure 7) (4) a
t herapeutic response for post-prandial glucose excursion (PPG (that is

t he differe&&%uaﬁﬁyeen post - prandi al gl ucose and fast plasma gl ucose),
nanely, a 3 ecrease in post-prandial glucose excursion at.week 20 of

17.7 for the 500/ Zle meswhid ebip0ed fromtthke 280p1e 28tuddegonbo versus
03 321 SR s, i WA, B SAIAAD) 00, )
enpl oyi ng t AW aFIKR 1 rftatimgie i Ah @SR HY Emighsiatre nétte
achi eved wi tileastdeaadrdicildgnernnivaiett «f fun hildH GRS reeFdmif- 5 As
Formul ati on SR gen At A, et E o 28 B FRaRd B 1/ 3 or that
occurring wusing the prior art high dose formul ati on (Exanple 2) enployed
n genenally accepted nedigalpractl oedfind0 HFRINGhaNEt LR, AS seen in
igure 10, the incidence o
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 {(microintermational 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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gastrointestinal side effects enploying the | ow dose fornulation of the

I nventi onwéuaspbe 1) is less than 20% of that occurring pét/g,gm;,%gﬁ.,hl gh
dose fornmul ation 15 (Exanple 2) enployed in generally accepte

practice for treating diabetes. A discussion of the above results foll ows.
Di scussi on of Resul t"g: EheTRE™Sr SdMessithr edovei mféararypeesuditabet es t akes

time and requempioyhﬁgptﬁsem@e aésgufbfﬁhfaﬁmfﬁlcgfoghé ifebge i SnWhi ch are
al ready prese dual s g\re di agnosed w th di abetes.

Oral ther ang#?‘ ‘XBﬁ)?l 6}1 WEbT ‘?ﬁ)él?Y%‘atYﬁeﬁ}P PPIEGRE DNEHABRFRsCL28idnt | |
the | ast few gEfestshaFiegbees Seandelg)limted. Further, wth continued

di sease prpgressionzaver ti g, ¢s ogal _antih ceai t herapi es _are
expect ed t0 beconeA%eggeéfggcflghkﬁegdlﬁg t6n¥2§8g8 abs V?Sgiy M Bnt r ol
for the pati efmplapingonhé nkev ofose ef apyuhasion aoff t il al hyedeion | nd| cat ed
for second | i pexig1él 1] NIt fhesi DR 2OSDL 3 INRSAMRMLS c}@&\&% Jg e agent s

I neffective, called "prinmary failure, after_i1nitral

are found toUuBLnd nehe RFIQE %Pft n*&+%a¢?ﬁ%gf%¥m}b¥%@%nfﬁb€ﬂmpk%l$)ed 35

"secondary f aéhpleyéd Siht génertallprnaerepred chd@®icy phdrids f&ling to an
alternatll\cb nonot herap h%s not been proven to be effective in achieving
gl ycem ¢ cont FEF2t RY$2158 PCT/ US00/ 28467 only the addition of a
second agent W|th aAell stenent Figubenl8m theathcibdehes dfen shown to

achi eve inpro t ngQi ti | nsulin
resi stance an 9{%{%%&%@%18:‘%{%% oﬁél/éra\é;sul che c?‘% ¢

pat hophysi ol oﬁ‘P@a\Fl%ﬁalﬂ% of thgeciaventinrn ebExa}“!Pl% Uex%:ﬁac]tﬁﬁs than 20%
combi nati ons &f Mtéc@ifﬁngyr@@iﬁ tHd e apeWdde FARilIa ionhus, both

clinical rience at SJO|O i c_evj dence su ort_the use of
conbi nat |1§>r<1 ﬁ%’l‘%fﬁﬁ/l%a#] %F 1r‘?§Pet ey g %p]r \Nﬁqlec fixed
conbi nati on cpramltim nfor anckating 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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gl yburide is not a novel concept, and, as discussed above, different forns
of it arwoam#lssbl e outside the U S. for first and secongctiussdsiher apy,

t he use of conbination therapy, |ow or noderate dose, as first line 15
treatment in_drug,naive patients has never been studied  in |arge

control | ed anﬂm &E ¢ da’1tsl.°n1'|°£1ﬁ REIB, Fasht “élfg?fcéirﬁfcfetrfﬁ‘rﬁbt, an HbA1,
< 7% as recomrhatddmhyof ket iADAhass Hden gimwinitidl @dhyieand | inmeswgcen ¢

t her apy. . d | ng upgn the.duration.of .diabet and the 20

progr essi o:g\g%\é%%cd?c%%ggﬁ "a gg'rYggelneecglgfLe{:nta %ci/m%%qa?tlcfﬂ o?%’scfé"st”r?e“éf ficacy
necessary t gesiistgnae @antewel atdivey defdd ipatdyems irsulial rsdargetorgoal . The
data presenise ne dafti gLV 965 QY IHenss tq4 osg fixed
conbi nati on netfor r?ﬁg gl'yburi de gg'r,o uct |J% 25 saf eéjabﬁgl%ﬂoé\%%fgs%&eié

ef ficient affPRFHEY SRECOREnatdPns)edfefaants CIHam@TRAe Ir ug nai ve
patients totheeapAitic reenmEnrded gdh&(xt‘s@,m'}-fotiha][cg:nerInic/%zSJLI fégfp%rd:ﬂéﬂlfetherapy%
a single fornmul ation of .fixed conmhination netfaormn uride inratio o

a 200:1 30 a‘%eﬁa&?lrﬂp&%ﬁ%ﬂal&e SDER FHRRP i ThE 1?*/%3 d:iff.f erent dose
strengt hs, admbimdasern rdtdrapy ragililear iide 2H0/di sdasenpradebsa, nedi um dose
(et formyn/ gl yburi.de. 500 ) 7. d ths_of fixed

conbi nat'i on rretfo%%?g% %%%ec%%gﬁ%‘{%réfg%%fﬁ%#na%é doubl e 35 blind
study to pl adebyrigleydi inkE PomeMedr gepcert . mnd.orad Mimsvssest apy. Mean

(o 1000 sl ol 2L 00 @Ik A WA N UEY hed 10 OF
yburi de, | : .
Ere L un kY R v CRIGAE Y

ng of |ow d&s& (55 £t Fpd YSSithat i on and

818/4.1 ny cofmbieditiermatersi)/ Acdw 1Y) rdaerhordugmt i £idan liged as
(1150 145, SRiaond PG AR O 5L a0 WA DuLAe srigen
conpar ed t o inrdefrgenigentyoldied dd imigaladeti®lsthe Treadriing dpes szt
treatment dahg Gt AdeR Clanningl; Ul i 44 tys Ofefbtifithded 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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WO 01/ 32158 0/ 28467. glycemc criteria for entry into the double
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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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basel i ne msléﬁoﬁ%omdabmrmablfsxmsewem 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 HemoglobinA,.
(HbA;c) 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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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 contrxol.
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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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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(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
piu/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/mlL) 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
piu/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.decreasé in glucose excursion
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first Tine atggéapy. Approximately 28% of subjects in each fixed
combination group had decreases in HbA;. 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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agents. e 1 hda%‘?ﬂ‘gﬁhﬁm "I’%g/vﬁié VYI'rf?t e dhiR "b’i’}ﬂ:é?ﬁlc t r eat ment
wi |l achieve ghe:egth;ccemspctmsgeﬁonfbavsel—hmmmlzo/&émelb& geeavksle 25
proportion ofg Eiﬂ?i e the

reeval uati on current g;ypﬁorg%ﬁ%éeé}gqg%&r]e rreﬂt%l{éteilag'aacfrorrsengndlto shift
to the use ofdmﬁﬁﬂlléh Hbkorap9r basadinenHphe dleyéé§e<pl9éeess Wi ght
gain is typically obseryetd subhedts eﬁgoﬁnéahm%gth{@%énaﬂméf piher than

ot Ual 1y 18xperiitl HEAEReHY dbamt WOt o 54 RACR 1A st SR (¥ boor
met abol i ¢ cortind .pdimtshi £he e HbZ ogt abasebig s €. £901 r aBy i nproved,
monimal 35 eqfd o pvei Gt DAy of o ARRSATRIR DY, B2 54 WES SRREN hag
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;c < 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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with fixed conbination therapy; this was conparable to the 2 kg wei ght

gai n obsWO/@B2M& h first |ine glyburide 45 WO 01/32158 PEFASRIR;68467

nonot herapy. I n double-blind therapy, after the initial mninmal gain,

wei ght remai ned st abl e and_did rl?o]tsq ontinue to increase with time. Overall
|

there were APRIFHFERYy o SSi 19 thexapini f3eRE ehe i khtal
bet ween any mifnitneel torseiat mesdighgr atge Mdd SesPRStaid CHRNSS dont heue! asm

lipid profile.: evere patients were excluded from the placebo
control |l ed térc? allﬁ,aé%érf%fe? em?lséclh}nlé“ees' in response to therapy m ght be

undet ect abl e. The ®vexzalliwkerhiewepy 10 phinboalpppot astanibailcabagequat e

gl yceni ¢ scOnical; Mistandi ot AL RIE! Yebudit® A QY Gseaglagkdn bI i ngi ng

the mean HoAl'c to 8, 2% In subjects treate onpl nati on
therapy, th&FOURS HorhdrRIReSeffRe@hangahedn gihamlaswi dipistile (total

chol est Sr ol ,pﬁdljilel-lDL,Ae:nlrtﬁhe_l%dsrﬂ Ql;{é#‘f.lfé ié&itéiv?é}}é !%ﬂu&g%fﬁ&ﬂlcesw .
conpared wit pl.aceho or_ either uri de _and netforni n nonot her apy. t
better undertg'{ea Silemoli ?C?fglrrog%aﬁ‘f Ly bsé‘ﬁr/]v]g]eerf FRAISS T HSIORFR

| ong-t er m compltileatamn miathe Méehawrgheadefahdicabettise nEinageteite ttaapy t 0
achi eve ;gnd | ' . e r em possi hl e, Targeting

mul tipl elede e%%’sé}gisir}% 1‘g"gag_:'rslj’tds}1 %ﬁﬂﬁsﬁﬁ&%a}s@% ?%&zrblrrcglceor?enﬁoér ;%“chhani SnB
of action irdigtiand exr@ise J@asalineathiswaceedst rigpdningigig dgme ¢

target. |nprugd puideestansing ph shejdetsrebet 8800y R £iypg 2 di abetes
25 suggests that, current -treatnent paradi gns of_allow ng "fallure" to

occur prior YFRIHA R ERRF 3P Yo tde Ly gfees A e et aqt A fh®houl d be
reassessed. plgnd eliplse mfoflidw dasalordldliaidwardnenany, HUm!igndarly
then {hasuss At BT e sl e e Rl e alld iy, gt ofore
achi eved an®lacshmpldnreichea wlained deTlend imesif cooniyi meinicthessagywat ed i n
this study allows §oen! Q¥Ete oSO &Uhd 5y €85 RE HSfat ionship
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
“failure” to occur prior to implementing a more
aggressive treatment strategy should be reassessed.
Earlier 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
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in a single entity. 35 Low dose fixed conbination nmetf'orm n/glyburide
t herapy i swoaimz1aed effective in achieving and maintaini ngcghiss 5§4§7
control in patients with type 2 46 WD 01/32158 PCT/ USOQ 28467 | abet es

who h i I ' | with djet d i se, .The, f
conbi nati on 1 reroeced WEE S E I alst, Sl teEE ST Sl igboars to
be a cli ni caqu}dm-‘eﬁQer rfehe vese oof heowbsat Lon ridetrapy daybieadi gis of

al lowi ng failghe fardeds Wissed e SRgPES 91 Sn é%{déé’t&#%é‘ re

aggr essi ve, bcuf clinically sound, ~ treatnent st egy. Though not eval uated
t=

in this short¢liRtsALIY BPuUnd A Liemaiive Facdthevelagsiedirertmant gl ycenic

targets a$ posarddiyms of keldowindapei Aird PRt wikes | tMADY atore
progressi on qf th.et i abet es di sease %gces and _del ay t.he onset o

| ong-term di afEiEY 13 FRFDREITESRA S - tréilt’tﬂ%g/ar?r}ﬁ’otsrﬂé%%y pati ent
popul ati on t Herdatmeshic ssthiatagyon fhawedd aron revarichat@ddy hur ivde svashaaasoci at ed
with a clini Lo fi t ' V. . | ycem_c .control w thout
evi dence of E?eﬁisﬁr%ﬁ%ya'l et abo |ecé@¥_1&eoggé%lre sa%é‘;\tlﬁlezzggnél@rrﬁgl There was
no clinical | BIHpWiq NI @R Readidlac sdgdslye ta msaret aim ipipesim
lipids_ang a.i igliduiithfatey piRitls G of YOG 3 L0 ght with
time. The synergismof 20 the metformn and sulfonyl urea conbination is an
est abl i shed” GFEOCESS 30 IR HhS SRSt RE Foma-reamy digbes@si de i s

effective i ndowpladatg disy.Cemisreani ne £t ors mnicthiedaghe paltdicg i N the
il T es usehig et ol THE Fadl o Rl L SRR ok in 886 o better
conpl i ance wigtlyhuirscep yasT lae siopwadese Wizs0/al A5 nighliliyx ed gndifiiicaatti on woul d
be e 0o L S, d62gugt oot kBt st Syblects
OVERALL CONCAgesirdmental metabolic effects or safety concerns. There
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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The safety and efficacy data presented fromthis «clinical program

assessi ngvopxadzisgonbi nati on 35 netform n/ gl yburide as fir $crhididder apy in
patients with type 2 diabetes confirmthe follow ng: 47 WD 01/32158

PCT/ USOQ 28467 The percentages of subjects who discontinue fromtherapy
because of Myp&hgl pesseatages bdweubfiectsi wed disnbnnanuen from

met f or m n/ gl ybugl 0 ILth LR .0 ri and_pl.aceho. 5
Hypogl ycem a aﬁgégéﬁ%tg%géggen%gongggégggégéaf%%g? igﬁﬁg ?ﬁgfgﬁfe%Figure
9), occurred | ES¥P3RREACR MRt IREMLEY alrbyriBer Faepasedlwishny conpared to

net f or m n/ gl ybtet derh@8/, 2g2yBurand, gbyhupideendd As first line therapy,
t he incigence of gastrointestinal adverse events associated with fixed

conbi nation was | owest for netform n/glyburide 250/1.25 ng conpared with
met f or m n/ gleybHypdglyoem2asang agtiptomaebfohpbogltenia, 18k £iMatnew or

unexpected advet or; wl: ratory _abnor Ities.occurred in subjects
who received |§%§$ ?é?%%ége FFQ%%F %?keSCESEB?ﬁE#FBH ﬁggFBrW?ﬁﬂglyburide.
20 Significanteffpenia’/géyburide 350fix28 wonbpmpared teetform n/ gl yburi de

at any dose styepgbbmas/gvigarsad r r d | f all.glycemc
paranmeters (HbAL, pgstégagdial g|3§gég,§?§§t?ﬁg g%g%gggdghd 25

fructosdﬂine) conpared to placebo, glyburinde and netformn therapy. A

synergi stic ef Agctigktt hgnkovheeapysomheNaht08ehBe bargeting mul tiple

met abol i ¢ defects to.iggrgve Bet? 30 cell function,apd insuLiE_

sensitivity, aS28VFOsREETCBY2poBEEPARTI GV PFasRRSEFuebee HAGR fixpen

excur si ons, tocoabhnhetéonnyasvédwastabotimetfiochinypigapbugliygeento/1ceBtrol.
mg compared with metformin/glyburide 500/2.5 mg and

15 metformin (Figure 10).

¢ No new or unexpected adverse events or laboratory
abnormalities occurred in subjects who received long-
term open-label fixed combination metformin/glyburide.
20
® 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.

® 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
metformin/glyburide therapy achieved a glycemic
therapeutic target of an HbA,. £ 7%.
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35 A higher frequency of patients on fixed conbination

met f or m nMgd yisenssde t herapy achieved a gl ycem c therapeutp@r,bg(;o%_?ﬁ7of an
HbAlc < 7% - 48 WD 01/32158 PCT/ USOQ 28467 Efficient glycemc |owering
to therapeutic targets for any baseline HboAl. conpared with placebo,

gl yburide and netformn therapy. As initial therapy, glyburide and 5

metformn werg Wt lAat I%eqrg S for
baseline HbAl c | evels > 9?l"l"\;s\,/hd%“PLr'a l%)#ﬁglogﬁblcge{;u on (r\?etflgzr %l%n di1de
t herapy had addiffYokaseline &hdnt sforared sesth pHegebo, fgﬂsyha\awedﬂ: rendbAl, r

level s > 90. I1@etlfidentied t@@rﬂa\wﬂ At igdidi Ppanddalgyng gllwu@i@é @nycem c
control, gonpar ablt% é}/‘lburl zl nonot h%&fvp%/ hqwever, ht. remal ned
stabl e wit h tinee ?I“Hg’ & SEOF E& e %F@&u&&?b atgl@ﬁef"ﬂé’r api es
on the lipid prefsponsg doal bafs&llembeﬂmlc LDlwel-Db S%’Idwh:‘t]re of eed | des) or
significant dif 0 I t.formn
nonot her apy. Zokgﬁqﬁg&gﬁa %&9'91453' J{% é:?la%'g?’ &%%ngdona

conbi nati on net ﬂ@ﬁﬁﬁeﬁﬁgﬂtyﬁﬂudﬁﬁe’easeﬁl 1@5H|b@wlmrh@ellme mlaslehels
initial starting dese in first line -therapy. 25 The above results clearly
show that treating diabetes with the |ow dose netform n/glyburide

formul atiln of the invention (250 ng/1.25 ng) is at least equivalent in

efficacy to theLhimghea @aa—agewmgﬁt( §QQan§:/araZJ.51|3fﬁb mbkb%a%uﬁ;t:émd n
reduced side effe % 30 49 aV\DP g B 1H ?er s Clained
is: 1. A low doSSoFRSFaESTPRER ﬁug ¥oR rmPPPE FPXé PP@SY%M of
di abetes in drugenail’l\terpmaﬁ.endsstebhrprwsthgtamleow dose conbi nati on of
metformn and at

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/1.25 mg) is at least
equivalent in efficacy to the higher dosage form (500 mg/
2.5 mg), while resulting in reduced side effects.

30
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5 |l east one other antidiabetic agent, which provides at |east

subst ant iveDby3asgii val ent efficacy in treating diabetes i pcgfiidopakye
patients, but with substantially reduced side effects, as conpared to
conbi nati ons of petformn _and the other antidiabetic agent, enployed in 10
substanti al | §& ﬁthércgﬁFmﬁ ddSages as prescribed in generally accepted

medi cal practice fqr far ow u@ee hﬁ&@ﬂtehﬁ1&&Q8Eb&&udhéa%b3$or2fiyE%
i 1 wherein a daily dosage

pharnaceutic? fo% tIOP g g %
of the formratfo re% Prs® E?Stﬁﬂ ﬁ??d@abYetH@tHSFFﬁ dosage of
met formn enp¢myedsmnggenkouldysaccembeﬂauﬁdncaf peatbraen &A8 Akrst |ine

Lherapy.isn 11gabngod! 8bELESan2Oadandbe. PhGLERCEYh Cal LarTuLR! Lo as

defined in wher el n t he e F AT @thin the
range whi ch %@ﬂ@?.§BQSEa§FaallngequiV§lQ@§agéfasa¢bmAnasraebungone fifth of

the startlngdﬂabéve305ﬁgarﬁé ﬁ&&%@rﬁaelsﬁeéoysgtlwleﬁngﬁﬁékxnéﬁaﬁﬂ ed :
medi cal practi line therapy in treating diabetes, Up to a

dai |y mai nt eh& E%e ogé E 8%%3555t ?ﬁDC?HP?H§do?°tﬁ%mﬁbﬁﬁyloﬁﬁlﬁfenance
dosage of t e tRbE@LNI anerrpheyedheﬂ gﬁﬂedﬂébytlacsg@ﬁeﬂ aeRplegkapiactice

for fir I|ne t etes ar.maceut i cal
fornulat %n 5HPE ?Pﬁg§lFX h%?ﬁ? ggﬁg r ?ﬁa%eﬁaffypﬁ%iﬁﬁggﬁé mBtformn is
within the gengeabhychcceppedsssdacal aptanyidai fgrdbsage asneéow as about
25k of the sgﬁé%ég? gﬁ!£¥e$9§ﬁ$¢d9£bgfé§0r”‘” 35 enployed in generally

a or

accepted nedic ctice I rst Ine therapy in treating diabetes, up
to a daily maintenance dosage of about 600 of the maintenance dosage - 50

= P HHrrrr 111111 251 ~hel phbrmbheelbhktaM So%@h@&£§8ﬁ5§sP@EEQ§QQ/3%467 of
netfornl ne% ¥ed in enerallg afce ted nedk ah ractjce.for first |ine
t a al the

t her apy H ?nb HF bELBs2 Yy dosage o ormulation
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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5. The pharmaceutical fornulation as defined in 5 Caim2 which includes

met f or m n wo ogszi8oOUNt to provide a daily dosage within t om
about 160 ng to about 750 ng. 6. The pharmaceuti cal fornngrégﬁgggééefined

in 10 Aaiml1 wherein a daily dosage of the other antidiabetic agent is

within the r g@aRiidy mRe % it generpllnidgesisdanedidaiw as

about . one- t eptracefi deh et a4ty 1197 |r)hé¥&§ﬂ9%rpftﬁ{ﬂd§ Qﬁra}kim:tésdi abeti c
or

agent enployed in generally accepted nedical practice ITst 1ine 15
therapy in treating diabetes, up to a daily nai ntenance dosage of about

two-thirds of the dail yTeipharmeeneet s gk Bku Bt Tbt e rdefinst abet i c

agent enpkoy ls ral l; ted di cal .practice faqor first l.ine
t her apy f%)r 1&?‘8&8} ﬁg% ﬂet%%ﬁ%%%%%& e &t iaé“é:]urﬂ‘%ortrﬁ,ulpﬁv&ﬁfeas
defined in @€ 8dlYy Wesade witddin yheogaggeoffrome absftorl®onmigs twi t hin  t he
range which g@gRki 89 agtarting daily 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 ntenance dpsagrne fpraomicdurddali rfdsmpilddiodlaid e fidd anance
dosage, ofg "orhangl 9 SRLSME S RdanEnablL, AsceRled ed ol iagLias for
other anti degbketi dsagetthins tet mangehehiahgeompirdsesoapsicaesiag starting
other anti di SRatYo oaadt A JRRY AR RS b e e kRS Tl e
for first 359RiAY EwsAgey dfosaideathsy éFl&ééﬁ-éé,etéS pgeatdgmpyoysdi Anenance
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01/ 32158 PCTFB858PY8487 g ¢ up 4
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 £reating 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

e



' enpl oyed in generally accepted nmedical practice for first line therapy for
treating WPAHB2BE. 8. The pharnmaceutical fornul ation as deidmesdoksyc® C ai m
1 wherein said other antidiabetic agent is enployed in a daily dose as

" enpl oyed in erally. acce di cal actlce for first line therapy for
treating di a%@qe%y‘g I‘Th%e‘g?ﬁﬁd]rg‘ge%ﬁ?%%‘? JRerACRT Rracties i el firsto

Cl ai m 1 wherkine tthedpwer f ainttreathidid cd bgesied s one or nore of a sul fonyl

urea, a glucosidase inhibitor, a thiazolidinedione, an insulin sensitizer,

a glucagon-like peptide-1 (GLP— 1), insulin, a PPAR a/y dual agonist, a
meglitinmide, and/of-anTh@2phannaceoricalb ﬁ.@rmﬂ'h@tp@araracéeflnaﬁ for nul ati on

as defingd 'Cflaﬂaﬂ. Ry e MOEK eéihci *&x?éﬁein@iﬁiéi&éﬂf‘é'{g&%'ﬁs é%;gi@yé’& or €
of glyburlde | |r|de I zi de, or pr opam
glicl azi de, 24 %"f?t'ﬂ‘)‘-f ef@ml?%fglm Sanfrallosiageertameanedical

pi ogl i tazonepramwé NE A OF st KRthe? Mhedapy T phaddmicaytd e d 08 MUl at i on
as defined in C.aim9 wherein the other antldlabetlc agent is a 25

sul fonyl urea. 12. The pharnaceutical fornmulation as defined in Caiml
wherein nmetformn $s efbéopkarmaceutacay floseubstienphoydefinedenaral |y

accept eqg rrec&faamp_]_r?ﬁ# ormcjclrh%léé{er?‘%‘ ide éﬁr@%éﬁ)ﬁr ﬁ%eo\?é] ncgrdl abet es.

13. The pharnaceut’ lon as I ne erein the
sul fonyl ur aeorss qff ywewdonyhs uxea THe Pitgoricdans dathilidar atd on as

defined in éﬂfﬁiBﬂﬁdﬂKEﬂf&ﬂbtfEhfiﬁéﬂdfﬁ'éHhé¥E%ﬂé¥*5éﬂ l&%ﬁ§
substantlallgegtwvalent Jguctlonln hemogl obin, A in I "I"I III|II

ERRENTENE de~l (GLR713 mGRRY SIS @ PEHUSH SWE7 a9ftiF thaide
pati ents as ntylciciiminds | cdrsd Adr repd fap2ri imlaibkit®ai d sul fonyl urea enpl oyed
in dosages as prescribed 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 hemoglcbin Alc in

L
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general ly accepted nedical practice for first line therapy in treating

di abet es, ve@di/oris¢ he fornulation 5 provides at |east a subgtarihdses
equi val ent reduction in insulin resistance in drug naive patients as do

conbi nati ons of netformn and said sul fonyl urea enployed in dosages as
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general |y aceepieshgssliaapperscriked fin denetallinaddeptesy medidakat i ng
di abetes. 25 gﬂggr%ggrggf%gd f i . . aim11
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gast r oi ntl€st i3/ g ddhe Frgriatirp RTSHdehatc dfRfte® tantRIkns of
30 met]l‘?)rm' n é:tﬁdjm??méi-éi‘@lﬂ-élcﬁ&yﬂiéﬁ%f%ﬁﬁ@mf-_ ﬂailagiog;ayg'ft%h BS ehOSSIded in
general ly acce 1 ical practice for, first line therapy in treating
di abet es. 17.ar£§/le%wr5§tos]ee?pﬂgr ‘&ﬁ?%ﬁlaf]c;rynlﬁqé“[’i"é% l’%ref?%%t“}i ne
treatnent of mhstheiwsdimldrinpulbineapato erdndinainjomssiofy et fnymios eand
Coht | o eSS S Sl R AT
01/ 32158 1PCT/aeseyxidas pccepted medical practice for first line

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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equi valent efficacy in treating diabetes in drug naive patients, but with
subst ant W& #1y32a88duced si de effects, as conpared to conbi petwenssets
metformn and gl yburide enployed in substantially higher daily dosages as
5 prescribed in, geperally accepted nmedical practice for first |line therapy
in treating ﬁﬁﬁb§FS§Ft18FfTﬁéc haPmkEERFLRS ILEPRLERS ABnSF¥IJBRALNEd in

d ai mh;7dmhe?etﬁeagdgi bmgdaaage s?bstaﬁtﬁa?wh&bmafao sgiaapé'gsel&t%t, _rataist
two-thirds of the_ dai osage_of. each_. o e_net for.m nd.gl yburide

enpl oyed in ﬁgggaggéaéx SnggPﬁgéanFn°§eW8F§PFVlECEBSt€3Y§85%§§| practice
for first |emploWedapy smbsteatindlyi hbghes. dé3ly9doshgepghasnaceutica
formulation r.defied if oEhakiniy WReegkBaAndallx1dgsagesat e metformn
is wthin the range which conprises a starting daily.dosage as |ow as
about one-fifiBsbf line &sherepigisatrpagassggdisbetestform n enpl oyed in
general ly accepted nedical practice 20 for first line therapy for treating

di abetes, up to a _daily naintenance dosage of about two-thirds-of, the
daily maintenance léosaé@‘%fprﬁ?ﬁﬁaﬁ%%c@ﬁplmﬁiﬂlﬁ%éﬁad%ﬁ%éﬁ ed
medi cal practilaemf ar Wwheseini aedbiarafpshoe ofr eaki igrduahetiesa, and the

dai ly dogage _of th | ybur | I L t0i N et r i onpr i a
starti ngﬁgai F?mp% gg%egg‘s F“Iog\(‘jcv §§’°a§8u El%ntrca]’-{‘:—t ggxtehﬁ%g?ﬂ:’go%?ggt ?%g e%g:?’l y
dosage of gl gbuthdemerfooyds andgadybarideacoppored apddoshopsaesi ce for

first linet : Lreakihaga14t WP metiaafdabr¥craiBt ggance dosage
of about tmogggggﬁﬁ%%g 3? ?%g dgilizggF%?gﬁang%'éggagg ofgglsbug?de

enpl oyed in §éRBEaliReathesERY ABdFESRtIPIcieler8f first |ine therapy for
treating diabetes. 20. The pharmaceutical fornulation as defined in 35

O am Ligher in 2 4211 idoSageale S OBt (AL DA D bl ae v ch
dai |y dosageCdfim 3Z wherelinl B delilyl Besagel PE| Ehel meEfprivi8 WO 01/ 32158
PCT/USOO/283@Zthin the range which comprises a starting daily.dosage
as low as about one-fifth of the starting daily dosage of
met formin 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 treaéing 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

BT



metformn enployed in generally accepted nmedical practice for first line
t her apy f ovowiszsgng di abetes, up to a daily maintenance ql@qr,qggwfg_“.ﬁbout
60% of the dail y mai nt enance dosage of netformn enployed in general ly 5

accept ed nedi c% ractice irst li ne herqf?%éfor treati ng diabetes,
and t he dai | YRR bt SIRECYRY bR i FRPETRLLY e ahi RFReheR | ses
a starting dafdy f:dmtaghlms tMaz_syab@uttﬁ’é&n{gt&lﬁ}@ét%éJ deb |y dosage

of glyburide:gag)j Y. ccept ed Q rathefor first

| ine therapy ftor }? "E%I n ;Q%Pféaéégfaé‘ 24 %’ d%[f,a ‘?‘é 'HF dosage of

about 60% of WatRpance mﬁ%mﬁm@kﬁ@g@mfer@md disn egqlien;aebn.yn

general | y5 acgenisdaiidnla Pracdded dfod Ifiled it ARG tfor Lreati ng
a ef i ned I"n

di abetes. 15 21. "The pharnaceuti c formul ation as YGaim17

whi ch i ncl ude<FeRdRT VIRREIRS ofabfbtthe A3l dgsags afodhel el vhnnids t han

750 g, and aiglatithidosage ingd | wiidgH de éfﬁ@e@@tst%rkﬂr@ apguty 3. 75 ng.

20 22. The pharmaceuti cal for Iatlo 528 fined in m.17 ereln sai d
gl yburi de or c‘fﬁﬁ C]I q S&@gféﬂé@?ﬁm Sage

general | y acmtﬁotgddrb‘(mﬂdaalemg:irmd Cien fgane‘nar]s‘l.ty |acreptiesr apeﬁ:fcmrl treating

di abet es 1325 .23, q_esg__ti il [ f. aim.17
wher ei n t e or m}I Q.teel on "provi esciglsseq.{éll%q%; f%I} q%ee%gttl qU| va et(gts'rélcﬁjct I on
i n henogl obi rkAise dafidst imegntsinenre gasaase of multn 60&s ot duinee daidfyor

post - p[a”f" alma30 @RS d%i&@g'es'édf‘ ryﬂuc}rlld%t ehiAYyedist ek Ie%laltm t .
equi val ent increase jn pos pran |a insulin in qru i've patiénts as do
conbi nat i ons 3R qdor“]ﬁ 412 P er’lfﬂ'lr&‘f'eg F’% (‘}%elrﬁpd'p§é’§es as
prescribed i rtrajﬁ:margaldl)ammspt ed medi cal practice for first line 35

t her apy |1§treat|ng diabetes. I 1 I 1l 1011111 LK

LETETT
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.
R A0 o
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55 WD 01/ 32158 PCT/ USOQO 28467 24. The pharmaceutical fornulation as
defined WO 0@BZEStn 17 wherein the daily dosage of the formpaiidigesul ts in

substantial ly reduced incidence of hypoglycema in patients as conpared to
" conbinations of 5 netform n_and glyburlde enpl oyed in daily dosages as
prescribed in geneP4ll y Théc dppamarsiitdsia lpfasmudatiion afs dstf inede irher apy

in treating diabetes. wABreThetpbaggng UHbQé{:;efBE”Hhét E8BmA3adebhned in 10

Claim 17 wherein,the.dai osage. of formil ation results I'n
substantialI§e?%h%§eﬁnlﬁ8¥ﬁg ggﬁﬁgyg rEeft eBELASRCE BE effects in

patients as byppaipdenba mnnphnaehGBSaefcﬁﬁpéeéalaoaadmggﬁbu?b%g g#pl oyed
in dailysdo p CLI gene ally acc i ca practice
for first |.ﬁ§9?§£@§F éﬁa éigﬁﬁ é drab ?gg 156 Eg gﬁﬁ?ﬁﬁﬁeﬁﬁlcal

formul ati on egeeermhe@ ln geharally aheeptadthedietiopmantiseefipkoyed in a

wei ght  ratipifectiensl yhurhge whtékaaﬁbﬁ ranggefLoMm about 400:1 20 to
about 100:1. 27. The pharnaceuti cal ornu?atlon as defined in daim26

wherein the metformn is enployed in a weight ratio to the glyburide

wi thin the range fQSUlamhétp&i@m&ceﬁi1&@13E6¥hu15Q1bn &8. dth8ned in
rein.the metformn

h f
nd o yolt detars ShuPhsERLa RS 4Rt bk SpsEPe P5 LaEntBERBIAbIoRbout 200: 1
30 29. The phesmhteuincahbSbanuLallpnreéuded|hndldéncélafn117 designed to

D el 51 C4gtk HURL aNL RaTELLALE Peal be 2 LI | ILDCE g, LBROET T O

about 55 to out one to four about
160 35 ng rre@%bmetuemsyofametﬁom;ennamoglxab@md%emngoya@t iordanlgail y,

and the gl ybasésies N 8NpAEBEPLLBE MiNgSRetdl 1) | Abbbbtédl hbdicki! 11UITIT LS

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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WD 01/32158 PCT/ US00/ 28367 the range fromabout 0.1 to about 3.75 ng one

to four twowssshiasly. 30. The pharmaceutical fornul ation a?c@ﬂfh&ﬁﬂsin 5
Claim 17 wherein the nmetform n and glyburide are in a single gbsage form

31. The pharnaceutical formulation as defined in Caim17 wherein the
netformn i s FPEs&RRIeEn Laemambont 018 Wmict mboeuthé .7angg Premtabdourl50 to
about 400 ngy tgm@@ouhgqu dai ly dosage from about 160 to about 750 ny
metformn, and the glyburide is present in an amount wthin the range from
about 1 to about 1.5 ny. 15 32. The pharmaceutical fornulation as defined
in daim 30 wher ei rBat.he Thet fdiaina deutilcege Horinhi 13k i Wt daff i nakputn 250 ny
and t he gI I S-P sent I p,.an_amount . of bout, 1.2 , and is in the
f or m of a th§m iga% &Fg}HZgh§SWe 8rBﬁ§rﬁﬁgeggyéﬁrlgﬁrgﬁFafPoﬂ as
defined in CBangﬂ§7dbaagheformcluding a thiazolidenedi one. 34. The
pharmaceutical fornulation as defined in Caim33 wherein the

t hi azol i denedi one is pioglitazone, 25 r05|%litazone or troglitazone. 35.
The phar maceut i cal BérnulChe Phazgagemtisali foroudamion esnpefsned 350 ny

metformn andcia2fm 99 wHkY¥BUAI éﬁecméﬁeémihzw peegéﬁé ih Qﬁsaﬁ&uheast 30
substantl |y egglval efflcg % to a fornul ation n€r|5|ng 500 ng
met f ormi n andw? * SFyEﬁPgﬁe Frm ?PaaFlﬁaOdFab%?%% f Peshect to
reduction in provgaebandaﬂlﬁidoedgetfncmlaboﬁsuism t@sabé@mCESOImgrease in

post - prandla& E?SH&&H ngglé g ?Bufsgé %Sggét randlal 35 gl ucose

excur si on, provi di ig i nctdetice® 0 Rver se si de
effects |ncIuﬂiﬁblnhybggr§ngﬁ1ércmnabQHStlotﬂtethhal Sime. effects. 57 |
e et "t tull I 1" ,r CL rae:. W 01/32158 PCT/ USQQ 28467 36.

The pharnaceutical fornulation as deflned in
15 32. The pharmaceutical formulation as defined in

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 thiazolidenediocne.

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
Aic, 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. [N
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Claim17 wherein the glyburide has a particle size distribution such that
at nost W@oreesd ess than 3 umand 5 at nost 10% are gr eptpustospe40 pm
37. The pharnaceutical forrmulation as defined in Caim1l7 wherein the

gl yburide has a particle size distribution such-that at nost 25% are |ess
than 11 pin 10 and at nost 25% are greater than 46 pm 38. The

Ehar maceuz i cal for r.msl.g_t rx?xré a{i@faidée&f iigﬁtlt Cﬂo%*g/dmkdli\ai@ra@ 'aeltf'l@‘xéﬂ %itﬂ”i de

as a partic Siz stributjon abo o under si.ze val ue not nore
than 6 15 pn%fgbgu§758b§ﬁﬁagré#?egg§PH§1 &t afoapﬁﬁﬁﬁacgﬁoﬁ?z?S@b under si ze
val ue not nodésthahuR3opnsusb. thabethonokar 10kr atrel lrest teahnmB8npmotndype 2
di abet es gn gtdﬁﬂgtngbgeapgzggegggkeghgpmqbchconprises 20 adm ni stering

to a drug nalve human pati I'n nee treatnent, as first line therapy,
a therapeutically effective | ow dose of a pharnmaceutical fornulation

conprising a | ow dese a@biphakiaikef B\ FoFnh13Rd Al ad GRTLnRRE i@t her
anti di abetic igent mhhch rovj des ag 25 least substantially equival ent
efficacy in CLe8ali hg YAFRBEReERRPnIAYRYTAEryB25aR BAFS1ChEt SHPEh

substanti al | yistedlbaedoni dachf thatsatamosanpasedreolsesf ehahniangdmsai d

ot her anjq di abeti t ,epp ed_in b ntial |y higher daily dosages as
prescrib(% iﬁngeﬁgrﬁggg %gée%?éd ﬁ%ﬁF%gléggnpﬁgcyﬁée for first line therapy
in treating diabetes. 40. The nethod as defined in Caim39 wherein a

dai |y dosage of thggnet LR it Risn, th I C i a
starting dailx QOsgsé ag%%g Bﬁgﬁﬁﬁ%ﬁﬁlgﬁé gg&?@gﬁﬁw%?.?ﬁe%%ggﬁfﬁﬁanﬂaiIy
dosage of nefFidifi A7eWBeE§én tha givbryinAe hacept PArhidli€aFipeactice for

first line &ghetapyut@bntbeabbsgtdbabehfSerdpzbovaldai hytMabpbepaages_58_
111112123, 41111111 %l 1%6%'11 | 1 213 PCT/ US00/ 28467 _,dosage of
h

L MS 01/
about twh t hFPds2 alPPyehErAteNante J7d fage BF ABPr 8PRFA éﬁ%loyed in

general | y acungerdizerdatae poactmpre thanfPRBstumline therapy for treating

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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di abetes, and the daily dosage of the other antidiabetic 5 agent is within

t he rangevw@uphngpnprlses a starting daily dosage as | ow R ;
one-tenth of the starting daily dosage of the other antldﬁég@t@ghgggnt

enpl oyed in eneral-ly accepted nedi cal practice for first line therapy
for treating Bace oL @baus Fwdaithirdsi ofetiecdailydosigeenknakout

two-thirds of doBacdaidy wEhielananGep1808a08 O bebag 0o AR diabet i ¢ agent
ca or

enpl oyed in generally accepted nedi gractlce rst t her apy
for treating H?QB&?@SPrEFt4fe fre FiEB5d lasedtherapyi ot srer8dnghere the

| ow dose conbdiabetes, n@Jn@lQ;Shen*ataﬁqyrruasageaafaménbther ahe!aﬂsbat%' ly
dosage MAtyln t he range .fram 750 42. The

out
met hod as def AHERTI fSCPEihiso eF@PﬁetﬂglcgnFPﬁpﬁﬂéﬁﬁc a3 EﬁFtF§gone or
nmore. of a sul fled}ly dosagea asgllowoasisdabeutnbhnbki-tenthacfhtazoktdiraedgone, an

insulin sens r U =i epildgs . P- Lnsulin . PPAR
a/y dual agon%%’?'zl'9 do% %&gggeahgﬁgp Bhkggﬁigégﬁgh%ée?grgHagoy?ﬁelﬂethod
as defi ned |n9€P§F#ﬂé¥ ﬁﬁ@ﬁ@ﬁﬁdtWédIGPﬁePraﬁtidﬁaﬁerlélagbnllns one or nore

of glyburi de, thﬁkhﬁ?pkﬁbh:ereglth.ﬁ}tg‘;r as'!sbeeégpl apdeo ahkat PLoRaTheenanle
gliclazid acar bose i tol rosiglitazone, pioglitazone,

0 Iltaz
insulin aHl/ oforREe28%. EUtTHHOnEP%BGS a® dEthéﬁliﬂ CRARRPR2NGRerei n t he
sul fonyl ureadbsagkybtr tile ethgki ahtidtab8bidbagdht amphogeasidefined in

ot her - 50 - SERPFALEY) RECRBERRT RRRFPR} BPeSta e FVHTp I g o2 O

PCT/ USOQ 2846%hezapydfabetireatgngt digbébesul ated with one or nore
pharmaceutically acceptable carriers to provide a | ow dose pharnaceuti cal

fornulati%y. 5 46. The nethod as defined in C aim45 wherein the
1 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 39 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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pharmaceutical fornulation is a single dosage formor a separate dosage
form for AQOKN32EEi ve antidi abetic conponent. 10 47. A netpeatusoepsdshr st
line treatnment of type 2 diabetes, in a drug naive human patient, which
" conprises adninisterin a_drug nai ve human patient in need of

Lo Ny
treatment, aSSfiidf Ieitﬁg PREPSpY S ZoFRRLabed: Wikt pne erf @omeve | ow dose of
a conbi nat i ophetmaeehaicei lgndctepghpher cderdbirghtpr Prodadiedts 18RSt
equi val ent efhLikga ' LRAg di abetes in drug nalve patients, but with
substanti al | ggrggdgéggﬂlgfggggfg%gctfgfmgzagéoﬁlonbi nations of metformn and
sai d gl yburide enployed in-substantially higher daily dosages as

prescribesl in genenglly Jredieg r:actd e Tlrst Ji t her apy
in treating gi abet4es. ,ggf.éc?ls%rg?%edtz%gd agq?gfqoﬁgldtdll%qé %smv}ffrvﬁ%é’r gi%r? a
dai |y dosagePBRIPRESHELFBLNERTMRLIAFEARNIBhE FangdewdPshge25oronpr ses a

starting dai bgpdeaagedasabewragsmabevt e@8R hibtiheObnthaigharting daily
dosage of ne%%grg1nngnployed I n generally accepted nedical practice for
first line e?aﬁ? Or treating diabetes, up to a daily naintenance
dosage of about two-thirds of the daily mai ntenance 30 dosage of netformn

enpl oyedjg n generally agc | r ilce for first line therapy for
treating diabetesf anqgtﬁgkggﬁlg%gggggggoﬁgéFyﬁﬁFﬁagepg WFtﬁVPetﬁe range
whi ch conpridéabatesarinng dungynadbveghuman| pataent abehichneomprtibesf the

starting dai bimdagager ohgOtybar aeeg Ra 8R! RN Pa0E0RE ALhynacGeRECd
medi cal practice for. first_, line t%e&ggy for treating dla'e?es, up to a
daily maint eh8AtBeHbsald® H1rShobtiReWblERAPYs Bf theEaRERt{cabdy
LETTTITTT ] leffettivel Lowl dbsé &£ CalcdhiSiNg: 0dh 334 e PEIHWSH 164428467
mai nt enance ; ride enpl oyed. in_generall accepted nedica
practice forg??ggflﬁ%ng£¥€%r%%°v%§$s %?e%f?i %?%5%?%%9t5egg%c%ﬁg #Bt hod as
defined i n CFeeatirgwhtaketestie 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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| ow dose conbination, the netformn is present in an anount within the

range froma@bpesphsS ng to about 750 ng, and the daily dosp@gugfe288d;f or m n
bei ng |l ess than about 800 ny, but nore than about 160 ng, and the

gl yburide is 10 present in an amount_w thin the range fromabout 0.1 to

about 3.75 ngldRfengrcesdpsrdascliediviride @rpinved vitergenexaiely | ow dose

conbi nation ofcdaitded Mhédpesl GhyaeEiEe f&r 15 MH il achaddd)y, ofise Or nore
phar maceuti cal | acceﬁ%?%e carriers to provide a | ow dose pharnaceuti cal
fornul ati on. ating RE€%- defined in Caimb50 wherein the 20
pharmaceutical fornulation is a single dosage form 52. The. nethod as

defined ig Caim47 erej oLMEn i s enp ed | weight ratio to
gl yburi deIg Wi t hin tﬁg@raﬁgg %?gﬁ?gg%%tég%b?iét%na%g%%ml%g:‘%}ei% %%.t%e
met hod as deflawdidse Grempingt ivrer cthe et foumiftorid presantplioyeth i n a

wei ght ratio D | gl rRhae : bout
150: 1. 30 54.atn%%dprrevfgihoﬂ as&gl‘eefii“&nrgaéc]é irEnlt%Faal{m 47 g&?@e?ﬁﬁbﬁmﬁf%?ﬂ 'n and

gl yburi de ar @hisy dpily ARAFhtoh AetFamine fheing HESSHthaso @PM0: 1. 55.
The nethod asggtefrgiedoit v MK Wihed N ddieng ,3adetthy iyt iddniiy st er ed
In an amwnt Wi t hi r1cdthe range from ghout .125 to agtgtut 7%0%{2? o&e to four
times dailfy, PEEHAYSE (HAEPHEP F8 FAREEdE FHARRY St F9 s 61
ITU 11111111 %E06MY 13115 Ing | CLIi"™ WO (11/32158 PCT/ USQQO 28467 about
750 ng, but nore than about 225 ng, and the glyburide is admnistered in

an amount within the range from about 0.75 to about 3.75 ng one to four
times daily. 5 56. Fhe foBebBod c?s el ined i iy A ! SfheReid YR® fornin

i's present inGh @B o ikt ddhef ARIFIMAN and glyburide is
15 formulated with one or more pharmaceutically acceptable
carriers to provide a low dose pharmaceutical

formulation.

S51. 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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about 150 to about 350 ngy, and the glyburide is present in an anount
within tWe®eEmess fromabout 1 to about 1.5 ng. 10 57. ThecTvesdwsias
defined in Caimb56 wherein the netformn is present in an anmount of about

250 ng and gl I e I.n 25 ng. 15 58.
The net hod %2)% ﬁ% n{qg é O% %gpelanr}}%t <-Idrm r#gq%url de 250/
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| east substan 'y equi va ent e rmulation corrprl SI ng 500 ny
met f orm-n am-2.5 ng glyburide in treating diabetes with respect to
decr easggi n henogl obi n AlC decrease in insulin resistance, increase in

post 35 prandial insuli evels nd/o ecrease | ost - prandi al gl ucose
excursion, while ptovidf oy OCQQP 16 Mherein tRey ||
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effects incl .n and gastrointe si.d ffects 61. The
nmet hod as d é‘% c%:eo % )brcﬁ é‘rglleia%l taﬁ"eu'n% yburlud—'e 1h§ artlcl e size
di stribution such that at nost 10% are | ess than 3 pm and at nost 10% are

greater jsthan 40 pg  62pndhgdRidok %éﬂé&%laﬂﬁgﬁ Aindbe{RiPpihe 10

gl yburide has a particle size distr)butjon such
metformin/glyburide 250/ mg/l1.25 mg dosage is

administered once a day.

59. The method as defined in Claim 57 wherein the
20 metformin/glyburide 250 mg/l1.25 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/l1.25 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
A;., decrease in insulin resistance, increase in post-

35 prandial insulin levels and/or decrease in post-prandial
glucose excursion, while providing substantially reduced
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nost 25% are less than 11 pm and at nost 25%are greater than 46 pm 63.
The net hodvesi1gaksned in Caim47 wherein the 15 glyburi dﬁc‘?ﬂ%mﬁzﬁ@'ﬂ icle
size distribution of about 25% undersize val ue not nore t pm about
50% undersi ze, value 7 to 10 pm and about 75% undersize val ue not nore
than 23 pm 28neidenne pbt Adyensedeinmedffactsainclidiher bipogbpcemia

substant | al | yanadyage-aifleestingt ooaug bypegtycenia andor -
gastrointestinal Side effects wh are drarr nausea/ vom ti ng and/ or

abdom nal pain. 25 65. The net hod as defined in CI ai m 64 wherein the
i nci dence of hypogl gaenm ghen méthddnaisVdeBahe@Nis clL8$H! knghbkeinhusgeof the

| ow dose tfo ride atlon ess than in patients
treat ed mnth g%g%%¥gé¥h§aﬁe?fB?ﬁgbcg?yﬁh??d@liéiﬁﬁﬁﬁl?ﬁl?% | 69rEcRe 30
met f or m n- gl yhost de0% 68reThessethan Aspmedndealt imosd al 08 Glrehgreates he

I nci dence of Qﬁgﬁrpenﬁﬁstl nal side effects in drug naive patients
resulting fromuse of the | ow dose netformn 35 gl yburide combination is
20% |l ess than in patients treated with twice the anount of each of the

metformn- glyburi d@zpr?ﬁénhei:ﬂohhﬁs| aurdnse IRt &L N 9! YRELESS RS -
FTTLETEEII T ] III] EREREEN S WO 01/ 3215; PCT/USOO/28467 6/. The

met hod' adOdefd TH %Ihoﬁ?n i?P%H & FHES RAF T YL RS E R A hat i on

i s admi ni st ermest A% here Yesd vhahi Broim devedonst B2 dhe gEddwsk as
defined in O 4{ Wmﬁrein the thiazolidenedione is pioglitazone,
r05|gI|tazone or roglitazone. 10 69. A nethod for |owering blood glucose
in a hyperglycenmc hunan patient, which conprises admnistering to a

lhgvnvagoggtlent in negd of ThLeALERBY d3s UBELAPEULA CAld¥meff ephéyeiRAnDHQ Of a
15 glyburide has a particle size distribution of about 25%
undersize value not more than 6 um, about 50% undersize
value 7 to 10 pm and about 75% undersize value not more

than 23 um.

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 pétients '
treated with twice the amount of each of the metformin-

glyburide present in the low dose metformin- glyburide
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pharmaceutical fornulation as defined in aim1l1. 15 70. The nethod as
defined wo @lxi1sa 67 for treating type 2 diabetes and thepdnusai®idon i s
adm nistered as first line therapy in a drug naive patient. 20 71. A

met hod for decreasing insulin resistance and/or decreasing henogl obi nAl.
and/ or increasing post- prandial insulin |evels and/or decreasing
post-prandial glucepe exgdinfdttbd idb adkahad iin Mg Pet iwidre IR €he
conprises adm nistering.to a.human patient in need.of, 25 treatnent a

phar maceut i ca!etﬁarm}%%ilérﬁmé’é efd narioy sy afmind stRred, R

defined in Cwdithh @ thierzelddenedilmean patient is a drug naive patient and
the formukation 30 is admnistered as first line therapy. 73. The nethod
as defined in Claim69 wherein the netformn is admnistered in an anount
within the range f&%m Mwtmeti®d AsirEimsd in Painid? @erein | the

1T bbb sbekled; oheCile. Mi9g194a 2800132158 1RETS0028467 74

The net hod as defi ned aim whérein the netformn is admnistered in
an anount wi ¥9914%@2C8%ge from about 160 to about 400 nmgy 1 to 4 tines
daily and the 5 other antidiabetic agent is a sulfonyl urea which is
adm ni stered in an unt w thi he range fr abput. 1 to about 1.5 ng 1
to 4 ti rrgé daily, vﬁa{rﬁ %r&%t}ﬁfﬂ\ a’fI]SPw %%%O(ﬁﬁlﬁﬁcfﬁ% ot About 750 ny
and a mi ni nuhygeirigl ycosaydurennpietdentn ehizhogomp2isey. 10 75. The net hod
as defined i %aﬁi@fi@t‘é?n-p{;gert@ 3 $dhfln YUHAS BRAPLYY Bhdaltnaflaid ¥ doSE
as enpl oyed in “general accepted nedical practice for  first Iine therapy
for treatingtdiexa@easicedly e fective 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 hemoglobind,. and/or increasing post-
prandial insulin levels and/or decreasing post-prandial
glucose excursion, in a diabetic human patient, which
éomprises 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 692 wherein the
metformin is administered in an amount within the range
from about 225 to about 750 mg per day.

I

- 64 -



76. The nethod as defined in Claim47 wherein netformin is enployed in a

dai |l y doseyag/£29% oyed in generally accepted nedi cal pracpdggsfo@ssdy I st
line therapy for treating diabetes. 20 * |I/1L/01/00 FLHUEELELRLELL S *|

65

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

5 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 déily, with a maximum daily
dosage of metformin of about 750 mg and a minimum daily
dosage of metformin of about 225 mg.

10

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.

15

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.

20
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