; e3ehed4RFA6T 30 April 2004 ANTI DI ABETI C FORMULATI ON AND METHOD Fi el d of the
| nvention The present invention relates to a | ow dose 5 pharnaceuti cal
formulation for treating type 2 diabetes in drug naive patients, which

i ncludes netformn (preferably enployed in reduced anmounts conpared to that
enpl oyed in generally accepted nedical practice) and another antidi abetic
agent such as a sulfonyl urea, for 10 exanple, glyburide, m@';&pt%gﬂgLation
has at | east substantially equivalent efficacy in treating b et es
as conpared to prior art antidiabetic fornulations containing metformn,

but with substantially reduced side effects, and to a nmethod for treating
15 di abetes enpl oyi ng SUGANTIOIABEERCD GABMUIBIRYr AW MRBIHODhe | nventi on The

bi guani de anti hyperglycem c agent metformin . disclosed in U S. Patent No.
3,174,901 is currently 20 narkg;e in the 5% i.%nyhe formof its
hydrochlorlde salt (d ucophage); bb Conpany). The

di agnosi s and nanageﬁbﬁtpxﬁsanypén%FﬂmlabeIQ%FtﬁéIF?t%nﬂqudPaﬁldIy under goi ng
progressi ve sc h%}ﬁeﬁacéﬁtic&lnemmnewn afe piredt ikntt ypey2edi gbesmst r ol  makes
a 25 differ ence nor g{?&ve %ag.{@rpc%t e§h£cﬁ'f" @gXu&QQ%t'fgrﬁgnaCh' eve and

mai ntain as near em a_ as EO e to prevent t qﬁr}% term
m crovascul ar a?ﬁfeﬁﬁE?]B%seE‘Bflaqu:dﬁp P eldoﬁg‘mérf‘ AFTPEVST e 60d gl ucose.
The di agnosi s ofmpdbgbét &s deasrahiiergoeptesd @ndw%hmra@ﬁaﬁgésa@b as evi denced

by the nfew ADﬁ\ Qid%ﬂ@?siﬁ&dagﬁeﬁi@%%bﬁtCﬁldmlasghllfiﬂlﬂdﬂ@& uﬁéfl fidrer aloeut |h c
options for, the treatme i recently, have
been severel® |?’$ﬁ‘"?38 ﬁyb&"ﬁl? gg ?@ﬁ g’%}? l{ljrljé%ésj%ﬁ ggggen t he mai nstay
of oral di abet esphsgentsally Fﬁélwecnédegfjl%t a8 txeatdggy FYBPefs target one
mechani sm of hygiebgkysessd admpated menbrioy iaxsubnbidisdegticon from the beta
cell. Since 199.rhbeeo d&?‘%oﬁkéﬁﬁ% Qb+ AGHRLS bbawelth bubst 36 Ay 2004

been added to the anti - tariu ement of
hyper gl yceni a. T#Ce Srﬁf L6 am® gegot%rm 5’ %odr {L%O%Fﬁgrecham sns of
hyper gl ycem&® bdiabelebi emnﬂ@megaw@ épm‘b]s?é'-lﬁpéductl on and enhancing 5
peri pheral glucose uptake and thereby reduce insulin resistance;

thi azolidi nedi ones such as trghltaz00%r ERS! Hvehdione and pi oglitazone
decrease peripheral .insulinTesrstar d—at.pha- gl uco ase i'nhi bitors

ce, d
such as acarbose and TegPiguanisle ARt dnPRE? %%eé"t"ﬁr af ﬁ*’élme_L g i'dBose
excur si on by dedpgdlegedbionrpisi.oRatdntdNet a¥ \1 TdaPBbhigireurdenth¥se agents are
all indicat gl &ﬁafm&hh%% angd. SAMRhal Lorm@£C at 8 thfdodideride combi nat i on

t her apy, generall ter he i e &, i nadequate. 15
In 1995, mstfor?ﬁl%t, E’) é b g% EQH "k:%ta}?l ents who had

onyI rea e%ﬁg
not achi eved gl ycem én@oﬁﬁim%st H%d‘!%ﬁ?!‘%ﬁ BtHePARPEERd the two
agents were fou;aéllm(tubaye ﬁgﬂﬂ&rkﬁdr@oéﬁé@owasgiy@m@mntrm or

Itovverit_ng OL henp 19 AR B8k 6y aHRp F'éci fﬁa@“&lﬁ?‘egﬁ%nbéﬂﬁrﬁ wikedChi ON in
argetin cema are_co ne r an C |O use
attractive 2hd GtFERECORSH chm%E b ot o ple 4R BRE g MR 00

@

FESEFT DT on ‘data reveal s
appr oxi mat el y 6@%m‘verret1ﬂmmae§ea$ Sleiaﬁ roFAln SLYEPMIR 13F ROSELPLRYl urea.
Exanpl es of conbbnitevens efe MRinbOt&iun mapdotdsularsshd omdravaesauaybur i de

(also referred d d t hepden! | oW ng
references. (1) EW&%@%CA@%l g% ?t%d bf&é@%qche Bar | 1 |hagt egl
Istituto Gentil flagnosis)of tf%‘raéiel’iﬁistléﬁ's §§¥§¥$‘?n et gf‘} & 558578

conbi nat i on30f gidwidenasd dey «h¢ new ADA diagnostic and c1a551f1catlon

guidelines. Oral therapeutic options 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



30 netformn in a 1:100 weight ratio, so as to allow a daily dosage of 15
mg gli benclam de and 1500 ng netformn, used.. for the onset of diabetes to
t he nost severe cases, particular in cases of secondary failure to a

conbi nati on of glibenclam de-nmetformn HCL in a weight ratio higher 35-
than 1:100. (2) Vigneri et al, Treatnent of N DDM Patients wi th Secondary
Failure to d yburide: Conparison of the - 2 30 April 200@ ?gdllti'd&l of
Either Metformn or Bed-Tinme NPH Insulin to dyburide, D ab PRy

Met abol i sme, 1991, 17, 232-234, disclose use of a conbination of 1.5 g/day
metformn and 15 ng/day glyburide to treat NIDDM patients with 5 secondary
failure to 15 badmagdglybsirdhge ant3) dthigiasbatrhameiarabm Botildie Bl i nd Tri al
of Metformn '&&J&%mlﬁﬁé%%@ef@‘%géﬁﬂﬁ'-%ePf@Qﬁ‘{rﬁsa gggumeclal Jour nal of

Australia, August 711, 6, disclagses treatneni of diabetic

patients, who hWHIETE02ER} AR L BEEPITHTS PEnPYRCTRIYES™28 ™ per day of

gl i bencl am de, intiitit560 mepatdict ginrase wrslugt iy .and gghaboitsm et al

contcl uFlle ;tbat éﬂﬂsﬁksitfﬂ;dﬁs@bﬁbhsﬁem%?eﬂ} t:.téaﬁcbs;thmm?uat eI%

control l ed wi sul. phonyl ur.e L ific s04]4 in

di abetic cont r]cr)?s?csé:r?n%%’ oL*flaa%r?tel&(aﬁgggﬁ%ééad%luf:%lo%po °§§E?%r%r?§n in a low dose
of 500 ny tw cEesigdagazone)and piogppraseng dacredsaPeRdPhey® 853, 141, filed
July 14, 1999 .{ihsagdea sasistaopeanaagphlpiat-gincdeidB3AbR8bidrsS ished July 15,

1998) di scl osegs fBULAL T NP rdG19081 B B GoRBLE PR pRAHagh Y bUr i de where
the gl yburi e as descr.i.bed herei nafter.

e Is of a particular particle siz .
Ref er ences i $HREcF gg%%ﬁ’a??éﬂ%n&ﬁ a??éf’FB?’rﬁ"rP nd* Gt zi de i ncl ude
the foll ow ng: c§dboh@drbtamat iThesef agenps Axtepdbt indiviatedr aat nent 25 reduces
| ow density | i peiBtdleehpy bardtlligighet @rar idicitelr fbLGIskCanS cotbiAdtdbh Edwar ds

et al, Diabete . . (@a]yi] i o0,
glipizide/ netfgrrlenﬁ(a%@hoggn%%azlé%'g gg\gxs‘(]a‘g%@&rﬁe%%%ves %’%gﬁl ?n sert{'gi tivity in
30 hyperinsul i Reringdgglatately wel | controlled. Cefalu et al, Diabetes,

(45, Suppl 152, 201A1n9965, nehfdamfiactwas cdddzginbpnsilfzmydf urea
o PG rcul at o e e e o o
sensi ti vi ty i s"’ﬁ#)r%\?éa“%} t%rreaglg'o BARERAN hg%% tfoaﬁée%:“é%rb‘?%aeti on with
metformin, Cef &pundettoghaveiatremsirsghde ¢BEctsappglycemigogentuyosy, 3
30 April 2004 {&yerdegbbpeskddilopiti-Ale. SutfeonyEfewean heehtntants of Patients
1 CH o By SR L R Bty Bl
G i pi zi de/ Met f BRER (FORPEBRTERR 457 REBERTC BT A ﬂb@c’f(a(téf’ngﬁ, “DFEberes, (39,
Suppl. 1, 108Aacti@80). 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




(7) Oal Antidiabetic Conmbination Therapy with Sul fonyl ureas and
Metformn, Haupt et. al, Med. Welt. 10 (40, NO 5, 118-23) 1989). (8)
Variation of the lipenmc pattern in diabetic subjects after treatnent with
a conbination of glipizide and-nmetformn, Ferlito et al, PROGR MED. (Roma)
31/6 (289-301) 1975. 15 (9) Results with a~conbination of glipizide and
di net hyl bi guani de in 40 cases of diabetes., Parodi et al, TAL.
132/ 5 (226-235) 1973. Ot her conbinations of netform n and %%W%Oi
antidi abetic agent are disclosed in the following 20 - references . (1)
U S. Patent No. 5,631,224 to Efendic et al discloses a conbination of
met f or mi n Wi t h aAGPr ldr/ o361 eHErdMe Of oxRi b 7B &I Tioe MPHrBgndin thereof . .
(2) WD 98/5763 I di S Sehho r treati Gizabet es enpl oyi ng
a conbi nation é%@“’aﬁeazéﬁ%?%eé?%ne angsrngf flf)?r%i rf Thiétgi hi azoli denedi one
may be troglit &28REOSEUERI P A FEPHI VTPt g‘gojne & BN GPFTHZSHE, 2BRd may be
enpl oyed i n dosagesg/ddfy @lyouriidlengo pereataWIRPY |patigatfevi®t nin nay be
gggl oye((jfi n5daisggi3§g)a ffggg@ﬁet' Qb up xﬁg)/dd%Q?meﬂ%.da{, in unit dozes) of

ng or exanpl e, . | er ( b per day), one

1( } ?I;!égglnbrg%%ag egO%‘ngggﬁ?%%lmd %rg.éiméf

exanpl e~of a dosage fOr ormmn Is ng to 5 tines per day."
(3) EP 0749751MetfTarisddy the dhszary L% B Katetd 52BECESP 1 Hi%zol i denedi one
i nsulin sensitiMédi¥aErdtarael ofSachtesligi,oghgtusizone) 14/, n4-35%in. - 4

S0 April 2004 Wapei0led ReaBRMR bETELANGAE BHODANGS GBI @4g di abel i c
conbi nati ons contai ni ng

metformpn for first_line tre of drug naive

patients. %veﬁFeF?&ﬁcéém%grPgnﬁé d¥9 & ?ér“r‘ﬁ ?gngggetg# yburi de
(gl i bencl ani de)gldbenplamidat | witheSA8 marmesfogmbrtSiFe Rhe3Y) S. These incl ude
(1) comnbi nati ong ggin¥Ohaie Bl @oAtDide 5 tigtgln benelcartidei{iBosiesi nger ' s
Bi Eugl ucon in Ardentina...and Bj - ' ' g ikgdotti/ Menarini's
G ibonet in thé’.h% ﬁ%&clgﬁoﬁe%uﬁﬁgggﬁ%a% thg%}@l]ﬁﬁ?% Nornell in Geece
and Hoechst's SwJebaoTAyneal F’%ﬁr)?',PYSuﬁlﬂﬂa{;ﬁﬁ% ﬂ\{‘tﬁ%ﬁ’a@af’fnw ndi a; Monsanto's
(Searl e's) Benciiamweti¢ rcdntdoh;caBubdoobiained bporhe addikiparet Berlin
Chem e/ Menari nig 5 ¢GhDongt ai fod RSl 8¥ ado0ReR. twidwl aRaale” s Bi - Eugl ucon in
Uruguay); (2) 15 conbi patjqgns_of. 500~ fqr pg.n/ Liben i de (Sun
Pharma's 3 ucored in Fﬂdi%%‘wﬁ?%%lrﬁa%lg)g(%%%ﬂqeﬁg e,)r%%r%%?'iﬁi?ér%i a, USV s
Duotrol in |ndidlyand. LE8Ssibrsed CRoEREJPIH™ EB@’r{ﬁH%BNPn Mexi co); (3)
conbi nati ons ofodx®Q78Y. MEtfidedi V1. 3s5nyLed8)bnstorake f2EMEADE IR ' S
G ucom de i | tal ’aih?xgge deosniRanRey1 RhEudleU6RErddHe MeybepidndsSzabo' s
Dubl ex in Uuguay); and. f) 1 nmetformn/5 eglcir engcly %iegga£ il anes
Sil-Norboral i rP{/&PEBS%C 3 P%btéﬁ en§*¥or** 3 acophage % rjsto -%ers 25
Squi bb' s metf or ni n), Refietdreephybich aliscloses CIOABREHIRS RfogetiRHRT?
"I'ndi cations anghds8ipiiiul GatRSd hak Eblmowihage may be used concomitantly
with a sul fonyl urea. (ﬁ())l F(Eéuﬁ)ii’l%l:.i&?r%f ek 521 £k AHREESrmiD TRGa AL

m

Adm ni stration” " ConcC ant d ucophage and .O.al Sul f.onyl a Therapy" 30
that " If pati em%lq?&véomdlenﬁé'élpo‘ﬁd’é’a’rgbe*’bg?“\ﬁéﬁ%?‘%fart@hx%’%rgxi num dose of
G ucophage nonophstteafycanorisi HEPRM,i @dwehde| et 198 gPiaReReF gl4fual addition :
of an oral sul fgmép_rgg Wy | e9gontinui ng G ucophage at the maxi mum dose. ...
t !

Wth concomtan ucophage .and_sul f ; LaRYn dd¥madesksed
control of blood gl uc¥de ﬁ%’?lﬁgtﬁ%?aoﬁgéggg%%?ﬁ%??n trrlle dos?e of each

drug. However, aiuessstsndHapraves® iMydipost VEGYtHE naxi mum ef f ecti ve
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) .



-5 30 April 2004 dose of each drug to achieve this goal." The
recomended dosi ng schedul e for 3 ucophage is a starting dose of 500 ny
twice a day or 850 ng once a day with dosage increases in increnents of 500
ng weekly or 850 ng every 2 weeks up 5 to a total of 2000 ng per day.
Package inserts for Bi-Euglucon Mand Suguan Min Italy (400 ng
metformn/2.5 ng glibenclamde) indicate that these drug cogBdQ are
used in cases of primary or secondary resistance to sul fony Aéﬂ?ﬁ% is
as 10 second or third line therapy] and that a dosage of '~ tablet per day
increasing ~ tablet at a tine according to glycemc variations up to 4

tabl ets per day are@srpl@mﬁmeaamgemmertsslmﬁyﬁarreamea(mtm

net f orm n/ 2. 5 % Qﬁtd ag_] %[D&?d d ci(%n\:gepégp(&lmgegg fégn%giz 5 15

gl i bencl am de) hart‘ ése_dr DI nat i ons ar e used for
treating type &Eadneﬁbéfe%lrvwﬁ cI‘F1F§ n%‘?fi‘?ﬁ}”r}PPéH'é%ﬂaé’ of78arfifot She control | ed
with only dietioo-ast h1ghat. and suI fonyl urea [that is as first line

therapy of second | igg ta&mmg 10206 FNG1 A %@Qﬁmé@ﬁ%ﬂmf fefridemet in

Italy indicates a sa f 2t blet metformn and 5
my gl i bencl am’deIgﬁ % ﬁé’gnﬁf% %ﬁ'ﬁﬁs‘pa@l?aggu?%ggrlt for d uconide
in ltaly indi ctéds asa@x {y dosage of 2 capsul es, that is 1000 ng netformn

up to 2 grams 25 netdor npral agtidiapegid heeliat den m&apymim of "t he
I nvention In a&fﬂ! ggﬁc ré’!é 'Andhﬁe%cgﬁ# mhﬁﬁggtéé’% L&WvSLCisce

phar maceut | cal I'nc es a conbi nation of
met f or mi n-thd €40 gastsori’é-sdtzﬁerlaﬁ?l di abeti ¢ agent, V\/m ch preferably is
gl yburide, which conisinavaciatpiicnyiofeshatlipeadt patrsimmtinafiigbedqei val ent

tel;] fi cacg/ in ; r & 'ﬁ'%gsd%ﬁgﬁt Q:%:fe'agmgﬁt'ﬁri'@! \sece@a%imtl%n( ﬁf' élfptitz(:;héget
era as 0O C al | I e [ i_di abetic
Py aa’i‘%cq) Shggf'&’rﬁ. a’%lr;} E?g% r""c}L TeRoBR el kil the

agent enpl oye doSages  as prescri |n generally
accept ed nedi cEd8%RA&1i ¥¥%.or first line therapy in - 6 30 April 2004
treati ng dismbet es. HoweVvREésulise watht Aecoubirchaden phfirgidpdut de adnd or nul ati on

of “the | nvent | @i Ja5ublSudd) St 89t ALY dredygsitt el dpapbieds .85 compar ed

to the sane conbi na

fon” enmpl o doses as 5 generally
prescribed. |tCA%2-t ¥EBe U’Eﬁe \é1336 l‘?‘n%ﬁ "Pﬁ’g ng?’dose fornul ation of the
invention will incl otbea ¢oumisdensobt aretfoaminoard @notheract i ve

anti di abet es d4ita q3aBPENe Hdent! Bak dSsdldse@eindOsagd1lbaing he dosage for
such drug ﬂ(p preﬁscrl beg in generally accepted nedical practice in first

line therapy o S EACT di abet es. Thus, the above |ow dose phar maceut i cal

fornulation will i nc(llt)deUasi R tFSSe Nof ﬁeﬁ%lorzﬁi“nt%sE%Fé’fdilﬁeﬁ einafter, or
a | ow dose of @idrdosantadiaiieinatiageof metfdefmineditieG3PrafTe®) or a | S Iow

dose of each ofnimf Lor &P APA9Hhet anitdmahe! tre@aNt as defined
hereinafter. (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 3500
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.



I n accordance with the present invention, efficacy in first line therapy in
treating diabetes in drug naive patients is achieved enpl oying the | ow dose
20 pharnmaceutical formulation of the invention wherein the daily dosage of
the netformin may be enployed in a daily dosage prescribed in generally
accepted nedical practice for first line therapy in treating diabetes, and
is preferably within the range which conprises a starting 2 ai | age
as | ow as about one-fifth of the starting daily dosage of n%?%ﬁ’ﬂl&r?%%s

enpl oyed in generally accepted medical practice for first line therapy for
treating diabetes, up to a daily maintenance dosage of about twothirds of
the daily maint enancgoﬂ@smehef albBtd Q@rfgge,a&)egrmbgy@gg iehpdepeipl |y accept ed

modi cal Pract! aahef s | das hhORd'SLAO LBl WEILLRD, diabelas. 1 The-l ow dose

phar maceut i cal or rru AV Ent nor e y contain
met f ormi n wher érﬁﬁem%i%ﬁ I8f deeagerioe Pﬂ‘él‘h‘ﬁt‘-’u ormn is w t hin the range 35

whi ch conprises a st aeveru] daxeq mm@ataeném aetfdenitn 3680 up t o about 60%

of the starsi nglg}ehwd@@agseﬂélmfdwrm@ Q¥ ef Hdlngehsriddey accepted
medi cal practice

4 for f t ) hera for ating
0 abetes up t USSR orthes GBSHEE 7 FRIIBOAPAh 3 Bbout 60%6 of
t he mai nt enanc@gdustfrrmimiRof e il igenetanide déeepriewentdiRal practice for
first line thecapyuésor in eabéemgira,danbetsEugliivsen M irefitery; the | ow dose
phar maceuti cal L?EMP}Me%Qr%r@%l&gx\ﬂQE'ﬂ{‘ £hel’ bgpﬁu 'ﬁXg:;‘}"& first line

therapy in § dai ess than a nmetformn per
day, preferfbl )?nﬁolﬁ‘l‘ﬂﬁé' t%nsa‘ffbﬁﬂe i01‘75%rerﬁferr€f’ HIRTHShe? re

preferably no ror&talwn Sunobha B snGloeofed nim Ipdiadpnsameb’s m ni num
(starting dosag%EaQie’aé))OLﬂenéﬁgmétp ﬁbQHalQFdeo@ei ﬁ@labbtﬂe@':ﬁ‘gl € or

di vi ded doses one 0 fou t abl gt s_dail tic agent
(whi ch prefera % éﬁ“(‘)’h I eﬂ?éjénlpre %08% %rgi e’)g%ma be

enpl oyed in a (R&PI y %Rf%éb@hﬁr%s%JH%&uFﬂng’éhé}r&EP?Y acdébt ed nedi cal
practice fds ficoabihatiorishefapyo iny meefbimintl agegrihenahamide piseher abl y

enployed in a %‘a!n\(adgséhgt%o%&hixp Itnla.eLa[ aﬁ&?sé%oeg FUEIESES a starting
dai ly dosage as IoYlaas abo the sé\artl ng daily dosage of

ot her anti di ab®ePE %tlneﬁﬁ?b?'egﬁi%n ggﬁ%'f%ﬁ]I % &8 ied Redi cal practice
for first |ineliakesigs’ § oiRorhehtBinGudinpenr 46 @p“@’@lc{?)dal(w mai nt enance
dosage of aboutcomp®nitidrils o8f 5bdangdaiek ¥ormint2sang egideeageamideot her

e PPes D, adEy e dmy AIRURNEHLIL SCRRLEL) Y ARSERL Y RRREP mir 201! 0 Tor

first line thera her, anti di abetic agent wl|

preferably be |E“€ F%?é‘&l %%ngﬁ%‘? ﬁ?ddéga’a% S IRLA* ¢ He PHARRY Vihi®®F conpri ses
a starting daily)dosggestaforndn/ ey alcbenelaside IGitanesh il - WOk Lt he
starting daily jdogag@ec9f . such other antidiabetic agent enployed in

general ly accepted iC ractigce f i or treating
di abetes, up to a dgﬁg ﬂ%lfeﬂ'tleﬁgn T ucoéﬁgéeééb@%tlgg(gi ?@%a%out 60% of the
dai ly mai nt%naﬁe@llﬁbsageefcfpr%{}hr dtnhélhea by cisos! c0ek BGERTMI oyed in
general | y acceptoed, nefden|™ 1pdacit msf andf Usst, lindécatey apgtfor treating

di abetes. _ g eluc?a h é'nj: 4uJ41f~ cemexﬁléﬁadw JoERaL R rbhlnlder |

anti di abetic agnet, er abl | ybur i udes rti.ng daily
dosages of suc taﬁlsl ﬁ?’éﬁ‘eﬁ &nﬁb‘éﬁe P&Fegxa‘ﬁ%ﬁaegeo)aid{}g n%St%téﬁ Lr\burlde) up
to a maxi mum nidenenmitant &Sliugophatss agd a5abrBsldonrpbirean T@éﬁ%ﬁ’ iy accepted
medi cal prapti ggaftor Iillﬁﬁlelntsehémrr@ﬁymﬁpéxwﬁ itagfslirabekks.of thehe case

of glyburide, the.daily oegem&#hag cChBhabhc e, UslfdeyRe idi 1 s the
daily dosage as prescri ed I'n~ acceg rre |call practice for
first line should be given to gradual add1t.1 n

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




10 therapy in treating diabetes that is up to about 4.5 ng, preferably up
to about 3.75 ng gl yburide, per day, in single or divided doses of one to
four tablets daily. The term" |ow dose conbination”, " |ow dose

formul ation" or " |ow dose pharmaceutical fornulation” as 15 enpl oyed
herein,~in a preferred fornu~.ation of the invention, refers to a

formul ati on which includes netformn in a starting daily do. ?@%&Dﬂf Iow
as about one-fifth the starting daily dosage of nmetformn p

general ly accepted nedical practice for 20 first line therapy in treat| ng
di abetes up to about twothirds the mai ntenance daily dosage of netformn
prescribed i n deseercd kgchctept ¢d acdieval thifaddade” f oThd inesomhiended her apy i n
treating di abei&singThenalore f@%‘ J;yuéiﬁmg@ pd JT%EEQEME? aa:&,@u@e%sé arting
dai |y dosages of 2§ mstfgrm n %rgr exa | Qw. n’g and dosages of
metformin titra &G o Mxi e?na w&5§‘a %Saoqfe SEERRER about
800 ngy netformm :mreuayts mfeﬁépamweleééz ehAPlapeuevers0 2nyepls dWay; and
other anti d abed i tagaldt o£LUOYRE per @APUNtS set out herein. 30 Until now,

conbi nati ons of met fﬂcwa?ybune?&gt 18 ﬁn%hﬂa?{)&; IV 261G UG, rﬁ)i?\”pl e, a

sul fonyl urea,_such as g ;'alve nor been use

exceptions, aslldordoPime neréPERin 4 5t PEaFHRFCH RIS ’é’r?é‘f"éEe General | y
accept ed medi celbatprtaetecérulnidopbinsEipes aoe @dsmohcmm bravather apy

terrE: o%/l ng fixeg Cs@zé%lgga 05&&&&8&5& BLDESREL gﬂrEtQHr[%tr a@gasfromBS tAg 4I
abl ets coptainin or ri
2004 gl ybu de"':’e daﬁSu%mﬁ‘gglgg g% an??%’ra%‘l d° aagben%f 10 ny

gl yburi de, dai$3bleAs pendfentiagrapsing \M tablespdce Fb‘“@qmﬂnanﬁﬂl‘l uconi de
(fixed conbi naglysrmief vaeidtiosisnupngh @l yhblétie)per day ketec@mpdoyedl y, these

conbinations my be SRLGLmAteL! ot ém@smtel@er@dwmgdawfam 2R8tients) in
a daily dosage of 8 \hgr@rg
refn as "

tfor an
gl i bencl ami de '{‘%I%ﬂﬁ&ef‘ﬂéi‘mldﬁﬁl rrgaa‘?]r‘ifx’ﬂ‘&ggggsqos “ﬂge?‘%? ’T"’({(3
dosages pr Escrgbisskriclagéde) ald ftatyeptdddat® vhati theserdmyd ce' for first line
therapy in é r eﬁém%maﬂilehgtglse u@édaﬁoldéﬂ:%S@ﬁn@ftypﬁr bOala':Hétd‘sOWh!iaﬁti onﬁ" or

rior art dai 0sa abave ages thin the

tgrm ‘dosages a ;s/ prneé'%?1 Bg%laqﬁe gherat1 %?7 g%c %ngfegﬂ%{a%hd%gsgr actice for
first line the%&}‘y g wiEBatiety a&ﬁaﬁ‘&fé’é‘ﬂ wred nlfhakt &8 2hFEShi th respect
t o Boehri nger' vi HighappnofV serdndiokixes ther&pygjuan M (fi xed conbi nati ons of
metformn gnd glibenglag.dglg J&ﬂé‘é&@dfézn Ghti 8biet tlfhe&ea@ Mndddrers are

enpl oyed as seco ther ge_star a~ tablet
that is, 200 nj ‘?Fe’tlfyogﬁfﬁg% ‘Z'Sbﬂ% gl gﬁ%%cjrs %%g "ITh &éa % a% or
starting | ow dbses glidesapamided UD HetZeSHpRe ‘F‘ftﬁoﬁé‘lﬁat |'@?ﬂ R?& agB| erat e
the drugs and these dR3esladsnigeadnalialyt ihastaksupwaailly dosagabbét at a

time up to 4 2 t I (W1l dsg%sachleved
The i I’llptl al orés{:%)%ﬁ ss p@ﬁ?éa%e,oﬁaab m#a&e%&\ﬁ%gtu%of%go émstform n and
1.25 ng gl ?%en@?‘a?ﬁ’ﬂ'&“i s apdt d'l?ngﬂ'g’@?’é‘&aﬁ‘ff Boehri nger and Hoechst and

physi ci ans prescribing these drugs as " dosages as prescribed in generally
30 accepted nedi cal practl CodsRhibt £t Iomgtﬂeahﬁieeﬁa.onSurprl singly, it has

been found that use of the conbimnatio Lror | ybygd de in
accordance with the %?eascé:r?fg J’|tt(&:)lngh ei,?h{eﬂ‘,]{ha%l'l@ o tgenefl ts. The
| ow dose netf ofpse El’salaﬁcieh%%ﬁqln f§€ﬁ%l-atqlf’§r 18@%5&&?’1&% s insulin

resi stance3at thelldesrn cbubh isadopamtfoasinTarel lapwldase one

met form n- gl yDYERdE SRTNLAALEAD Jeht, WhilhCpRaReiAY 28 SLBbuIAERS

sensitizer; | twh:Lch combination prov:Ldes 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

- 6 -



30 April 2004 decreases glucose toxicity at the pancreas and inproves
function of the pancreas. In addition, in accordance with the present
invention, a method is provided for treating diabetes, 5 especially type 2
di abetes, in a drug naive human patient, ~which includes the step of

adm nistering to a drug naive human patient in need of treatnment, as first
| ine therapy, a therapeutically effective | ow dose pharnacgﬁsica]
formul ati on of the invention which 10 includes a conbi nati oo P08 ni n
and at | east one other antidiabetic agent (preferably glyburide),~in
dosages as descri bed herein, which conbination provides at |east

SUP:St a{lti al | 3(; Q%EEQ-ﬁ@[Eia%ﬁaf;Efﬁaimoiw&{%f,efi{siengf g&@gtfﬁ?iﬁse dr U?_ gf'ii \t;et'
patients as'do i.0 net f or and sai.d ot her, ant.i di abetic
agent enpl oyed p?‘%g%%él%btelscggr gg:&‘?“‘?ﬁéé"? nogné"ﬁgr %I?Y?/I?téc? eﬁ? g'él?ﬁsdincal practice
for first |inesStkerapylaklayarrReced 4b8¢ affegtf aF tFPTPaaBSt B8 |y reduced
side effects. I|samaddbibiziatibn amgieydance tiet hidglher @ozeenas20 i nvention, a
met hod is pgovig@ggrggiyd&gsggﬂ',ﬂg fasting plasma gl ucose, decreasing
insulin resistance, decreasi e | obin Al c, ingreasing post-prandi al

i nsulin and/ or decred&i hi ﬁ?ogt%-b’i‘%%gfﬁ? g‘i‘kl?éoggeei%‘ﬁr%s&n in a human

di abetic pati effliormphation 9f| thesinveptirewidfl Pockutie @i Slevidrpe'0of human
pat: egt the |0\H_tdQ§€s@r&¥dT%§etlﬁé GREivOTdAtial hpac & drhg Eaﬁﬁéﬁé&@,}/\hi cgl

i ncludes a co tion t n L_a e preferably
gl yburide. |t ”Rg‘ggr ‘Lé?ear1 %@ﬁhé‘?ga{gﬁeéﬁ%\?ﬁéﬁsgg%)%%?%gotge%??ga&?gor mul ati on be
adni ni st er 4§ aPrssorired in generrdlypiceantefnaeditrt MYAER1PAt Nt be a drug
nai ve patient. flimstaline njeoapy tdfe tredthiogdy diabéees .nvahusonts@Eboyeng t he

preferred | ow degeaBbargmefEELE@ cal OF SithAlk 28n Ofi 11Ne ncAUEt A ORwcONt ai ni ng
nmetformn and :%5 gl X?U“t%to tr%a%.dréjg’lenakve eaxgl (‘a_,ntg1 or éjlsabet es, it
has been found Ffat °t HE RSP SRt i°RG ’a‘?ﬂ HaiVe g?l s is at

| east subst ant iofl Pyheyantdidaabetitd agent) as dSé“ﬁ&ﬁ?i}}e%Bé F®Ei R¥n@e of side
effects (gastr diowt 666é s eaicH o fnfe€ EdAmian dnly POl y cartiidjiabst sur pri si ngly

significantly apd. subst indh! Yoo, qu@%.as conpared to patients on prior
art daily dosag%gnof nmet S'r mhn %r?g uride (that is.in b5

! sages
prescribed i n gener afPy2SEEGRES “Hé"g‘l g‘éﬁ‘ PRe& Fcémf?ﬂt’t"rneaf’?ﬁ’gc Yabet es) .
Thus, while ef fincdéyst nlinecgherapylingtreatiagpdiaketies dn dres wraddeby
decrease in hepgaglieRts® A achievedanplépimgOeae 1owriosdecrease in fasting
plasma gl ucgse &LoRect 3288010085 ¥ 2! Ayl GnbEYB SnelO and
decrease in po?t -.pran%ll Al gl ucose ) excursion, are essentja :})/
substantial |y &3dilvafesads it he A566eR maehe PR ied Whed Bigoying the
| ow dose phar nereagecptedaribeliain genefallye acnepred oreddndlt peagiiicer art

gai ly dQsagest _%rlti)ﬁsh?ét aitﬂngceﬁ?ééw Ean&ea{taﬁbdlem@ed t¥s, 1anlypog| yc;arr?' a i3n

rug nail ve patients at ea, \Mm rror art, al 0osages S [ © an

tinmes greater ﬁf&ﬁerﬁf’&t‘f%ﬁﬂ& {kfegéf‘%%e vYn’htlﬁg’t ﬁ%x?%lﬁe o?esEﬁlég‘%fCeuti cal

formul ati oreSof daidyi deeras @5, lands abPdemie-ELLHah Shst ESRTHAYT si de

effects in drugiaialyVvaopedd &t fiefbrinifadmgilopetiniprgaremiliydactepegsages i's

more than 20s qrge%@csp %@éh@gt fﬁptﬁrgé elaitrfedt%;.*g'?)r/ e @WedoSEy
a t he P g?

phar maceuti cal Tornu Ion o I nvention. Preterred dahiljét oqusoages of a

conbi nat i on of HEPEERENi WP £Rd2 g3 PR ANP BT rIh et 8RGR" (T8 about 25
175 to about 60hingsnef ftheridailyorednperdngendogage o?f aesfPrRO® t 0 about 500
mg metfornispy sdddibylBr fn Redbeathy uctepradheuicablpidrtakeutod Ofh

metformn, and fro bout t gl yburide, preferably from
about 0.625 to lalﬁlc?trjr%:g?a%y %Qgﬁﬁ%aﬁsgée?ﬁfn%&@rrﬁr %gr ef er abl rom about 1 30

to about 1.5 ng gl ybJbedéov [Sossi Pearmdeeetigal FPrBPLeHeT Rfefiffon The term
"di abetes" as eirplenyedn heildi mpre efreferaioly yoatdifonetforein| Yheffeabet es or
non-insulin de&%{%d%Q&%;'?5d<5§a@’@e£€Stﬁzelnétf&sniﬁxNkQDNitmnT_ft@xet eaAye Met f or mi n”
as enpl oyed ?er Inrefers, to nmetformn LR %har naceut)i calLy_acceptabl e
sal t t|1ere0§ which comprises a starting daily dosage as low as’a

25% up to about 60% of the starting daily dosage of

metformin employed in generally accepted medical practice

- 7 -



- 12 30 April 2004 such'as the hydrochloride salt, the netformn (2:1)
fumarate salt, and the netformn (2:1) succinate salt as disclosed in U S
application Serial No. 09/262,526 filed March 4, 1999, the hydrobrom de

salt, the p-chlorophenoxy 5 acetate or the enbonate, and ot her known
metformn salts of nmono and di basi c carboxylic acids including those

a)

e

F\t.
4|vely

disclosed in U S. Patent No. 3,174,901, all of which salts ﬁée ccn%(r
referred to as netformn. It is preferred that the netform éol‘ﬁﬂ

C

a

herein be the 10 nmetform n hydrochl oride salt, nanely, that marketed as

G ucophage (trademark of Bristol-Mers Squi bb Conpany). The term™”

substantial ly fgdyqedesifie affeahbs” t&s t%lgawx?d%{jag;e%g,rsé &5 4l 0 reduced

erse events 15 including

i nci dence of h%é). Iﬁ&ﬁ:em a and gas r Ol st na]F
di arrhea, naus&arvolftPHPafs SPaBRH AAP™paPTE SO iPr PRPWICA B8e of the
| ow dose phar nte meinbendngendogagenefloyied invasnensdlinadeenredai ve patients

as conpared t Ondilca@nNpfadilidhEogafEraCilive EREPAIETE thedttthgdhar maceuti cal
fornul ati ong ofditﬁgtgg\_/enti on but at higher 20 dosages as prescribed in

general ly accepte

medi cal practice for_treating diabetes. The term "at

| east substanti al | y T848r viP etfifestri EBg oy dospcBidmMpaey5écal di abet es as

enpl oyed her ei fprmgflet $on off theefiheentianeddl obe tdwpllogrddixs efiz2'st

phar maceut i cal 1 far pubaip PN Oh BRI, N¥AGe0Ro! PrdvigRt hBEs il BBLYE Patients

to reduce and/é)or nai nt a

bin) at 7% or

h | Al = | | at ed |
| ess, to decreate"Inlgt ‘?F’Pg‘s”ggfgﬁ!%ﬁ' @Effggﬁgg’gé%na‘o%&%%?p%ﬁ%ﬁl i nsulin
| evel ) andl®r 139 aecrettermyisspepr dayli Florgl preSerylyGRo3vor dasi on, as

conpared to padbcat 6§00 reRtned foirint per FAFE akd i & enigORpANESN & tiiAgt he

phar maceut i cal | afi f e, i
prescribed in %Jes(r%,r al?ﬁl %(gbélgptlgg tl;f(l%gl cartl %?32'%‘%&%’? 0
The term "postpraNdfad WEeH Sfofine & ERNFoiRAN §F ERAl¥efers to the

Lgh
%9f re{e%?s‘ilzlgggisag; es. 35

di fference between [Jbst ophandiralidghbetise ageRE) (wnikHd gpseifrgalplyasisaagl ucose
(FPG. - 185 sdGoapti hrdd04riierhony @g%uphaéﬁwbbca&%iwéwhatéon of the

i nvention vmlldacﬁnt in netformn, used In conﬂnatlon W, t not her

anti di abetic agen?’_?gf%%e rpel.-feesﬁréae ouhgﬁgleﬁ?asy'acézﬁgf’ﬁgfm%ncl yperglycem c
agent") whi ch PrERFtheesier fiiFisst ing HeappPy in trRAtdagedddRuGE f 8R*h or in
Separate oral dopagetabbly® emplbyednjrec datly Tiesagjehet thbhitlealrahge agent

may be one or jnrg @f

i nhi bi tor, thiazollrcri‘iB
Ll

pepti de-1 Frf)-tepRl 7%

PEJPll QPhPgind dauh{08yladl &3 18wlkdiGRBLHase
nfdl one, an. | nsul_ggl aens|

(Fhe, sERRRITY ad

| zer,  a gl ucagon 10 I|i ke
agRI S °5PREgli ti ni de, and/ or

an aP2 i nhi bi tantidiabetidaidenredmphered o gerexdllveeroented imeddembi nati on
with another apdcdiiabetof MISR! 1ifle AREHFNESr Widatling RLAsAs,i apention
produces ant i hyper Q'anf%é?ithégéﬁég' Ss eeékeﬁé&a%}o.b%é{)g%?lf?kﬁef rom each

of these nedi canents one and greater_"than e conbi ne ive

anti - hyper gl yc#ily Bpipeenangeodneade RE ohbet FRAULPERLS. 2957 ot her

anti di abet 2% agloyed| in pyefeemablyyabeepresdunédingadl pregtsaehfers fgkkgburi d

(al so known as)jne 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.



20 glibenclam de), glinepiride (disclosed in U S Patent No. 4,379, 785),
glipyride, glipizide, gliclazide or chlorpropam de, and/or other known
sul fonyl ureas or other antihyperglycemnm c agents which act on the
ATPdependent channel of the [3-cells, with glyburide being 25 nost
preferred. The sulfonyl urea nmay be adm nistered in the sane oral dosage
formwith netformn or a separate oral dosage form Metfor e
enployed in a weight ratio to the sulfonyl urea in the rang%(gﬁ%ﬂ]zzgg)éut
1000:1 to about 30 10:1, preferably from about 400:1 to about 100:1, nore
preferably from about 250:1 to about 150:1, and optinmally about 200:1. The
oral antidiabetic addme appayeafiablibdogage imfosihdagthennsiifbabetich as

acarbose (di schgsad (whibhSprefeRdionts Naybhr984) HD1udadidde3ag M gl | t0|
) adm ni.st din -

(disclosed in Rat 3 r

30 April 2004 a g iSI@’par ?ggsl\gf ﬁ’cg gh or r%e\g?ct%% rr(el%%ﬁosaagmé’lfosnfw th
nmetformn. Met FBr‘mE’n"\ﬂi BLYBer Rl b‘?eHOlan “‘&XMP‘QHEalrnéﬁnén?% daidygl ucosi dase
i nhi bi tor wht hdlosddee asapgesériadalaugefle@lly Scteptaldumediddk 1, preferably

from about 0. 5pdadidcabent Bide 1E8E Ohbiipya0l Eii*éael)c@.trfgcdﬁ’.l dmype a

meglitinide, exanp

nat agl i ni de (Sﬁ‘é?lcé?e ﬂgv%{ﬁ? d g‘ﬁ ‘#ﬂ%}}yb ° %?%d‘fﬁqr]n gf bﬁﬁ a separate
oral dosage foPenwr tehsweawil %Ithéoéag]é/ Bosage ash pnestoiadh inVet f or m n

wi Il be enpl oyg&éﬁlayv\ei:gé@técatﬂeal&@l tdiachegé i fdnirdeswi :lhien the range of

LT a0t 16: Ok APt coll by WEELELAPL o AT o g Eoggolt 001 1

15 I\/btformn ma a20|d|nelone or al

anti di abetic aBE} enraaﬂyome'fmar&"mtl - 52 ?H}é’f%"d(%ipéﬁ % 4R insulin
sensitivity eféingld pr\dDDMerhtdosrssdf saehtasfoumfakilazsndailwar ner Labert' s

Rezul i n, disclosed iﬂeutgmpaigmtddgg cg,@mz},aﬂgnelz)log kgl i tazone
( SKB- Avandi a) , EJQI 0 |taz,one (“T%ke ag L| I Ia)émAct og) shi's MCC- S55

(di sclosed in &teht o SRR ftgrm%atd?n%? 570,
engl i t azon&’ (CFmE}’B’FEXi herejpy )ipa aa¢5¢qrte§zéﬁ§n1(k§1%32§ the j zer), which
may be adm ni sisvertioh, arepges aice a0fatmilatdos agei diorimcandédie sane or al

dosage form whhoe (Ear ThN- o o dhAEALL 1Y bbebie QIPDIQY G Idb BpBREONT rali o0
to the thi azolldlgslgJ %ePln an a.m)ug e_range fromabout 0.01:1 to

about 100:1, pPRf aﬁlyl df’ﬁaﬁﬁo?ﬁ MELLOXBH The
t hi azol i di nedi presdnibgdoimtgengraldysactrntedboedicl0 prgcbies Lot i di abetic
agent nay be i peaspaLiakedhérapy Snngkeat iy aiavétds AR kor abdut the- ot her

antidi abetic a b 2 AL gf’ i ed in US
Provi si onal g%gq%étllgns aa.'é%/ %gﬂ%‘? ?%edﬁaé‘eg’tfg 9& 17 1998, and
No. 60/ 127, 74SP¥‘F§‘"€d-bRBr ip genemsddy pfeeRedcMedtfak Pefﬁcmi% °r 30 Apri |
2004 first line therapy in treating diabetes. The above daily

dosage of metformin incudes starting daily dosages of

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

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

35 such second line therapy employing fixed combinations of
metformin and glyburide range from 3 to 4 tablets
containing 400 to 500 mg metformin and 2 to 2.5 mg



whi ch are incorporated herein by reference. Doses enployed are as set out
in the above applications. Metfortnin will be enployed in a weight ratio to
the aP2 inhibitor in an amount- within the range fromabout 5 0.01:1 to
about 100:1, preferably fromabout 0.5:1 to about 2:1. The aP2 inhibitor
and netform n may be incorporated in the sane or separate dosage formns.
-Metformn may al so be enployed in conbination with a non- o& |

anti hypergl ycem ¢ agent such as insulin or 10 with gl ucagon® ARSI 69&4 de-1
(A&P-1) such as GP-1(1-36) am de, GP-1(7-36) amde, GP-1(7-37) (as
disclosed iw U S. Patent No. S, 614,492 to Habener, the disclosure of which
is incor porat edgliybueide pyorr @benence)o tehkedo iy mbef aehiiin iagbet e€o Vi @
injection, or Ry 1'grl§ggflfgéwaldaqﬁ_ buccal 15 devices. ~ Were present, the

sul fonyl urea such% g u“ﬁ%n 8I|n'ep|r|de I|pyr|de egslplmde

chl or propani de or gl '€l &2 8PPYE A55h BesRaftoRe, SLiRqrets arfogl i t azone,
rosi glitazone dilugoogfiet fdxed, cohblrmlghucmfsm@aéermnmdmdt glybeaidsise or

mi gl lbtol Ithie rﬁ%@ke]g:éalﬂfe rtilaqb a@héﬁo%@{nb%lagﬁoﬁé rﬁ@;@% le&bde eéplrasf insulin
may be enpl oye [ escri bed . ab an [ rmul ati ons,
amount s and dogil ﬁgtaglié\@dltgla §§§ ﬁé'f"g?e ‘ﬁlpcaltéﬁ‘é’ts gfié?%nce 25 Wher e
present, GLP-1 998pERdRE &RD) thel80Pi™d sPeke® igrame Mretfipzedr fpdnRilmg i ons, by
nasal admni ni st retibencbamipier eg&gbai-ic;e)asmlﬁé;(aah.m?ddwhdé &s Patented\oSs.

5, 346, 701 (Thert%Tﬁgpéln %@3é0§93e§%e§c§%e¥%% é%ln aE@g tEepc?r ated
her ei n by r& feregg%l Met.f or |nc |na|on W th

enpl o
~anot her ant i &5 PR 5hi ﬂr sﬁefh“‘?l’-‘;&ﬁ)éﬁlﬂf/ HudreagdR¥st such as an
N-benzyl di oxot figketeslyldrensanpdegeeofvipiiea sgthcambidiasébosedor n WO
96/ 38428 such apriéz, Lryliqaxayhiagagdsirn- 5-yl net hyl ) - 2- met hoxy- N[4 35

(tr 111 vor omet ) benzyl | AenAR g KB 280) 1040008/ SR Chao2lth

Phar maceutical s, Inc
2-(4-[ 2, 4di 1 uOIBFRBPY 7S PIREFEIPEH dndEFRATAMLY pREFRPGFA Pedigsl 30 Apri |
2004 net hyl But yriact ace dorafd rWD Difde? 504 2amyn d n\\D & 4R @i aBKB s vthi ch

_g 56 ose benzoxazol eagnchudedngndfd iiahi et weeéérfﬂ%bu&es cgrH CH3
RO~

utlca y.a salt thereof
and/ or a phar nﬁgﬂﬂ’?%'éﬁ?fn&c%g@%ﬁ & (ﬁé’fee “\%’r@?&f’?f’??epresents
2-benzoxazol yl mgEformin jamd géhbemlwéﬁémt@ﬂimaéw CFRese&uch as (S)
= 3- [:]1 | [ 2- [;\I-co(nBﬂi)ﬂEh'Zdﬁéa&Qéyéﬁ:ployed as secorr]ld line therapy in a o (9
- Nmet hyl am4po Y/ t ho 0] r.qpa C 40 aci or (S
a4 [ iib[ N%Egybcle&gnz@oylf]éfgﬁgg MRt f EX&rl%tt t‘.ﬁﬁt? 1aBG0Cmd .

et hoxy] phenyl ] T %?r‘ﬁuﬁ é%r'ﬁ%t‘-ﬂd}?ﬂ%}raﬁﬂgﬁo Thee iigitdpl ooF

phar maceut i cal Isgazttmgptlaiv dosaSta:tmmbbyechrt@/ detemphmr ificebeical |y

ac;:ept abl e S%%Qeﬁ@e&a@pftolepafééggfe am%@m eh@s@sio%%tst avé in L hepggave/
ref erences. e aly
dual agoni st vvlgtrﬁl ﬁ‘?’e rl\gﬁale‘egr m arlglg}ée‘é J}eiv?o abo;"[% kgo ‘%& referably
from about 4.5 tfbé-et%tm}t dsnunvweraél rEfieRaions| dosagq dpeach he‘&fg‘bl nati on
W th the PPAR ahy thibtizigom startivey datby nidsage ofiyp: babdepl oyezbd n 20 an

soral dosage forg aeefbﬁanaakabieis g %@Pﬁéﬂc@aﬁ%dé\‘ id rt& aaaaw&ea 0 one
skilled in the ar#8 Preferr formn and

gl yburide and &8t ﬁ}éﬂrﬂge&naf’ﬂa)ﬁ??‘ﬁ‘s§eﬁ’§$ﬁhé’§l"c§ﬁr&% pgsesgr PH‘%zone f or
exanpl e, rosi gltheagotrugspiasgl Hesearte agsprgsanibgti imAanreralaycarryi ng out
t he present3o nweakpoeq nfédlleﬂlldﬁﬁﬁctm&rmaiﬂelaﬂi&hgfﬁéﬂétabl ®n or conposition

wi Il be enployed congg%l%ngqg{ oggnﬂhsaggfgg%éu%gsgh?gq%%g g,%i' cgptidiabetic

agent in associatijon maceut ca uent, The | ow
dose phar maceutPERINMGR 4t MEREER M aRE F vz 8g ’é'hpﬂci?ﬁrﬁﬁnﬁf)n%trﬁl onal
solid or |iquidheepreseas dnvent iemtasf fonds piter fat tewimgnlbeadditsves. of a type

alﬁlor opriate tl()'x?lgelé‘ilp%s%f md€8bifth adNhRi SldhAlhOBendits deWadase
phar maceut . %a degnr:'ggse‘% 1nsu11n 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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35 of the invention can be adm nistered to mamual i an species - 17 30
April 2004 includi ng humans, nonkeys, dogs, etc., by an oral route, for
exanple, in the formof tablets, capsules, granules or powders, or it can
be admi nistered by a parenteral route in the formof injectable
preparations. The dose 5 for drug naive patients is as descri bed above
whi ch can be adm nistered in a single dose or in the formag é |nd1¥8®
doses from 1-4 times per day. The above dosage forns nay al Q ARt t he
necessary physiologically acceptable carrier material, 10 excipient,

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

ant i - oxi dant s (d@gceabés glcicsbsertcsoal:imm @t hlef pangrers bhe impooveEhe dose

adm ni st er ed MisincBeos as e frple! ya@gyé&t ed accordl ng to the age; weight, and
condition of the 15 atlggﬂf he zqu f adm n| stration) dosage

0
form and regi nen, nl' eﬁn ra§§8f‘flancel'ﬁ'ét omﬁ FEEP8R%of the netformn
or salt ther eoflné(ﬁﬂt{-%r Gt Methe@dtisdpapeided £gentreatyingediapetdst ed

separatel y &r, espeetaDDs iypee? dihb&t&bngiﬁaf awylﬁﬂv@nhaﬁaxenpl oyi ng
convent i onal fgawgav%ﬂhogﬁéma%% R b S =

i nvention may optional |nc one or ers or e 1 énts in an
anount Wit hin 9 BRAYYE SRR ORR LSSt 1B ’i‘?’?daﬁéu'fr%%e[ﬂ{j s g’?ﬂtrs&'nd
preferably frorhlalbouhellapm abbber{BUrbya Ly wéifgttiveudbwadosact ose, 'sugar,

corn starch, mpiakin@de@Oida1SkarmilatiBANGE Ahe $A¥&Ui®n, whi@h gani c salts such
as cal ci umgar l;ﬁcgtg and/ or celtl__ulnoség d??ﬁ)frvatl Ves, S| rrg as Wod cel | ul ose
and m crocrysta TRESE of 1T B3R r OFMRPnFE & y Be %’Fesent in
addi tion to 30%thernantidiabptineagent| épxefierabhy globrridet hidrthe range of
from about 0 tdozhges a”é%eaadlmcefteﬁ:abhy whieh édmbina®ibntrahidids 30% by
wei ght of the %Q”EQ§§E'5QHJ51:§%@M1 tbb@ vg%(:bréé@l !l table for
use herein inclyd ol yvi yrroI i done rangi ng from
Sbout 35 5000 CH EEERE ¥o BB BF e PaF SR Foat0 HORTEBMIS (St ase.
starches suéh aetformintandcsaiduetibereantistiabet i oﬁaens;ugwtoyﬁgilmnacam a and
]Ehe I i(lke as \r/]\B|d|os%§e§- ;y@gcr)l&& in Yenépdily ageép@cﬂdﬁﬁl'?é\l fprdns eowder ed
orm (less tha r p spernacet i,
Fo209; PLE 1%[% ﬁé‘?iebya%rgg{lﬁgqr %@Fﬁ@% s 2Le! i:!h

pol yet hyl enes or m croc NPosi Yion is to be in

the formof a 3“?351’%’%13%1’ FrfrcshEidaeciifetsr nore tableting lubricants in
an anount w thin theInaadditdionf rimsadeonfafice wichabtinetpr@¥eand preferably

from about 4. 5 ;4QeAPPIM, ?a"/qnexhwlwbreiuaéae fBQn@élﬁ'eta'sQHg ga6hi @5 nMagnesi um
stearate, stear i.,C _aci carnauba wax

al c
T e RaasRE Sy, b SRt RN RARRSkR: Alfeasia0n v
present incl udé‘eppsé@bvatﬁl\?esln%lfmlpﬂz@%t Pﬁﬁ?‘ﬁ“&?dﬁ@sé?ﬂ%% %“F /A4 ica flow
condi tioners orde@hredemgs postcpramdidy| glecdyearscstdionoinda obumten as wel | as

FD&C colors. 1 e Jiven S ude a coating |ayer
whi ch may r%il:sgﬁgk ?ﬁaﬁ;lemab‘m&tc(ipllt'SL%’l {é&ytﬁ St Q>Ife tabl et conposition.

The coat i n92%| aftgf“lﬁh?%?i"rr? éﬁp?llé‘ﬂ‘aﬁvg? 8?e+°"§6]|°58 phase cont ai ni ng
particles of i phermsotutiqalasermuissddudof tdeecinventiicronpithe any

includes a combination of metformin/other antidiabetic
agent, preferably glyburide. It is preferred that the
low dose pharmaceutical formulation be administered as

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

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

35 glyburide, to treat drug naive patients for diabetes, it
has been found that the efficacy in treating drug naive
patients is at least substantially equivalent and
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20 conventional coating fornmulations and will include one or nore
filmformers or binders, such as a hydrophilic polyner |ike

hydr oxypr opyl net hyl cel | ul ose, and/or a hydrophobic polyner |ike nethacrylic
acid esters neutral polynmer, ethyl cellul ose, cellul ose acetate, polyvinyl
25 al cohol - mal efi ¢ anhydri de copol yners, [3-pinene polyners, glyceryl
esters of wood resins and the |ike and one or nore plasticizers .§§©9Ias
triethyl citrate, diethyl phthalate, propylene glycol, glyceri

pht hal ate, castor oil and the |like. Both core tablets as well as 30 coating
formul ati ons may contain alumnum | akes to provide color. The filmforners
are applied froincadaﬁbe/em saylstemm a(igagagoms@_ﬁngprglwléﬁ@ési ncl udi ng

water, al cohol s34 kgp or e ﬁg} cpgog rpqillgxhgﬂ,c%] fgr?}%ﬂﬁ al cohol, 35

ketones |i ke ace one ket on rina ocarbons Ilke

met hyl ene chl orTHFt2BF 1S 68?‘?1%1?% as, fgmpared 4q |PéﬁI16’P‘é%t91hr$€1°r 19 30
April 2004 V\heraertadaolxordqssgesrp¢bymtfdrmencmﬂ1d)rglmbbhhe apd ad taget her

with the film faysuges pheselisbden %e&@l! Nhc&YRASKhES AT pHachiLDi shed
dosage formis %%11 Q% aincogg sgﬁg 5,I1hubl e g %ft%ard el atl n_ca sul e,
preferably a ta IS SHRR Spt VohaT ISFEAFRAY cHRSEE2THRE t ot al
anmount of drug CHé‘rg Hék‘é@é’a&hﬂltw @eﬁéugeéhbsasietce'eew ein hegegdgbifior m of
conveni ent si ze\f diromabassltine Bher ecidie, |deerdase iﬁh&éﬁ&ﬁﬁ@ltpraaémai‘ ormul ation

of 10 the invergfnueesén@éﬁ&eslecfém 03t Fggtg%rvﬁgaggrﬂ& B adlghlr | e, the

formul atio dgﬁ adm ni stered so as rom a 6 about
500 ngy metform"ﬁ‘ B I G SCodt ??%?r&é’ldF? "ECF‘Psﬁ r‘r?ﬁ?hﬁﬁ%‘f‘s&l?&ut 160 ny
met f or mi n dai | yargndssentiailivnswistangd afl hxne@bioale800imy e Bboweef er ably up

tg about 758 ngelﬁ'ﬁriﬁécm;i&tﬁlahié’ wh-@iﬁeﬂlbiby{ﬁéig:ﬁﬁ hbwpd&der abl y bef
admi ni stered i b Q ahout eto our tines
daily, with a %ﬂXl mgjlm o# %r}rgqo&loﬁ Bt ghdalnivengﬁré %%% r B§*Pow dose
phar maceut i cal ¥&r Aed B¢ |d(9ﬁ3299 o tH’Féan?Eﬁt‘FQS'FPWté‘B'PﬁM iineddghcgeef or i n
and gl yburilde angoglyenmilaoyeddnsy insivieapat henapyreleéd iwitas paioadj unct to
diet and exercisg aglimngseglayscm Eﬁ%r9|tﬂn@sp§£éﬂg§ twahhlkype 2

di abet it ! ) A
tabetes melli él;gnrzi t‘[rgaﬁﬁcs w:xlt] t%f?,?o gsemfglggag‘?%u%c&&r to r<educe t he

(ADA. Di abetes
ri sk of conpli dermekatish pfpehe idivepsien, nand jimgddenerlafdi ng coronary heart
di sease and ni gaev¢asindedt i6OIEideAleifFasts DnsalgOhaive gitakakesed

et f of i - gloyburiede. $0CHTBLIRL 19 BhibDCabdyl QN UStallg LI vi dual | zed

on the basis of bot I veness an I's preferably given

with meal s and SREEET WensPar i satreaFeh Wode tl”\ﬁ {P¥ ffeffual dose
escal ati on. | dedakpacedrd cadspamsd atdonhef aphye sinyehtlidre. eval uat ed usi ng HbAl

3|5 (gl ycosyl ?t ed hﬁ”p%%’@}i abi do%taéegeéfef édm;lﬁla&%anfl I ong- te{m o
g ycemc contr an a e g eut i goa | a a ents w
%‘l ttf ﬁmln % %0 82[ tj! ?? n t%eh O %ﬂ b erogno algoul:

type 2 diabetes - Tus 'S nErove
gl ycenic cddtr 7?5 Fﬂcﬁ%"—néo‘FF’E mesSOpmARdi ReTey Preberaht fMem abpatel s, to
normal or as nean torabmutasoEassineitEoringh | estiidlls mone o=t eriabl gt Eglorth O
achi eve the ADAggal &) 'dbésout 4%% lpg' MOVE S 1€ 28@ St Al %bgﬁeomndatl ons

P L e T e s oh e e RS S ahee 908 e 11 2

met f or m n- gl yb@bode %cﬂﬁbinsaslmroﬂet, hand neers inneferabho/frops apgubnke a day,
given with3® mal abb@d 108t hk§§Byburide.

Detailed Description of the Invention
The term “diabetes” as employed herein, refers to

type 2 (or Type 1I) diabetes or non-insulin dependent
35 diabetes mellitus (NIDDM) .
The term “metformin” as employed herein refers to
metformin or a pharmaceutically acceptable salt thereof

- 12 -



10 with a baseline HbAl~ > 9% or a fasting glucose > 200 ng/dL, a
recomended starting dose of 250/1.25 ng twice daily with the norning and
evening neal may be preferred. Dosage increases should preferably be nade
in increments of 250/1.25 ng, every 2 weeks, up to the mininmum 15 effective
dose necessary to achi eve adequate glycem c control. For those patients

requiring additional glycemc control, the 250 ng/1l.25 ng %%Im
switched to 500/2.5 ng. However, as indicated, the preferre \ dally

dosage for netformn is 600 to 20 750 ng and the preferred maxi num daily
dosage for glyburide is 3.75 ng. The | ow dose pharmaceutical formnulation

containing th tfar at r e with the
pr esent |gvent ‘IE% fag H‘Q @%?%ﬁg’;ﬁ rgy(%rlgrm g?emétgggg%go%:lﬁ to t he

t eachi ngs dis ‘iﬁ‘?é'&tfen &3 agfpk P8R &F 1 No SUBSIREE SALE RFled July
14, 1999, whi cliscilaisrd prilsSi-t gpplvratEonoeanabpigl.i 021 2@% 596. £93e@1781. 4

fl!ced July 13 ' Mah2%B 4, }A@gﬁﬂdtélhs h?@i%bfdﬂl'd@nshﬁtl %Erpo?i&%phe?w by t
ref erence. referre r lon is se
out bel ow. 5’3 ﬁce atesgT S IemgaﬁggéPraon ué’t%eﬁe % ')t‘l1 %%unf"t Q’f rsr|gn%1%ed| ent, ngy
per tablet 25078 r@spngn@cﬁ@ﬁﬁ%t FR¥hRFylic acids inc Tuding those
hydr ochl ori de2&i:QGksghuin dels..2b&x estc e 3|, a3e, 901, all of which

sodi unB. 0- 15. OM,Gr oaasxse@iﬂac@&ve@ylf@&&%ﬁ D565 QRREXM LY/ Ieis
pyrrolidone3.0-18.0 gne3| un@st ea

Fil '
commerci al |y REGHEXBPE F43 Sa{“efzg?fﬁ??':ﬂ €8 °¥%‘{nﬁ‘§§8m4%%ﬁ S QOadry
( Col or con, 1QK)metHeemas peydmpichy}opid¢ esaldd Inemel:ho:sé'-hﬁﬁt@wlﬁﬁw%agl yburi de

fornul ati ons aémc@@hagébov&ademaeﬁwf Brdembil tyyemusHuobDb i gibadyent , mg per

tabl et 250/ 1. 251 ngr edi e tf o " 11 duced sid fects”
hydr ochl ori de250. 0@y u?%%‘g (’I}kgn éarlrre Ic?sc‘émgods:L ol ‘(::rsocrafstal i ae

cel | ul ose28. ZSWWPﬁyPeWr’\' SEERDRCED. ‘tﬂ%ﬁésﬂﬁﬁ@&ﬁr% e0. 6-6. OFi I m
coat *4. 5-12. 0 Hypogdyrenta andy gastird it estfinkin adedrseorpestis i on i s used, such

as Opadry 690'H&Qﬂhﬁ*ﬂhaﬂ@m’;hen&@gwmlmagr@:ﬁ%&l Eﬁhorﬁﬁfamﬂ ation of the
invention in the formof a sol ﬁ or al { QLM gghdéatse ?h% dé eiMh !
preferably cor®E ™ LEEBREIRMISH BPC iRt fEEm RY an e in which the
si ze of the glfpomilasips %ﬁj@lhet ABYVeREigRH LM %'%d?alt"ﬁepfb’é%?’it(ﬁ @88 are 15 | ess|
than 2 um and aémpield 16%Lfichite parthelsameanetpreabepohéats 6B the |
Preferably, thg §izeedtitde (U RYLEDSSn ISk Ruenihbdleidh BREtad Mgabrt he

articles are
P 20 dosages as prescribed in generally accepted medical

practice for treating diabetes.

The term “at least substantially equlvalent
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 i
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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- 22 30 April 2004 less than 3 umand at nost |00 of the particles are
greater than 40 um This specific size range of glyburide nmay be obtai ned
by sieving or air jet mlling. In a second enbodi nent, the | ow dose solid
oral 5 dosage formof the invention will contain a conbination of metformn
and glyburide in which the size of glyburide is such that at nost 25% of
the particles are less than 11 um and at nobst 250 of the p icl.a re
greater than 46 um 10 Preferably, 50% of particles are le fﬁ%ﬁ 9§4um
Most preferred are a conbination of metform n and gl yburide, where the

gl yburide has a particle size distribution of about 250 undersize val ue not

or & than 6 um abouThéoxwafadaeéSIBH&rdé%EUQJl'.gaﬂ gomuij{l@i%do@bgﬂé |75% 15

under si ze val u tha : The |.ow dose. phar raceut | cal,

formul ati on of g?ﬂgﬁ?{r’?\}{e%ﬁlgng?ﬁ%g}n F B?W 3Sf§b’r'gtc°ﬂggnﬁ%l%twéithed by a

process whi ch PREFiRfeantidiasbebic goeay fakse mgfgrratultosheveimtasgr anul ati on

of a 20 m xtur danbtimext famtvhpperyl yglewbar agnth) Wheslimag bde granules with a

tabletting si dagRgnfiddi@dt oradt, G tab! g;n;eihggs gg %gllz%ngrt s obtained into
e .gran

tablets. 25 The_m xture u eg for formng the g ul'es rncludes a
granul ating bi RGP 2Sh&*Graftofals F§TBF ey npreti@Pabl y a

pol yvi nyl pyrrol i doneTeaicithes, ahidi@betpt eagemtpohy Vbe\dnpy or ohéxkoreE havi ng a
nol ecul ar wei gbhe of o¥iowd0G: THGUIELYYL N M ROL1EKNB aHBY Hthidaed,l N a

proportion of . %, ight._ w.th respeci.to the final tabiet. After
t he granul ?él né,‘gthleépé,bl?hé)é%d%ﬁqes?nrrﬁés‘f)lems| SURH- AT of i SPC3AB "gr anul es
n

. ran I . »
are then blend Hk‘\?m'lﬁ?t&d&i‘%ué%?'&ﬁd iasitlem.ng BPAR oricdudil gepnismy be a
~conventional falheglidinidualanyd/eaednfar2 nmkibgtewbl ets, sueh as

“mcrocrystalline cel{ulQs@e1Thbed atagt thOGL R @fwt&%manchgvent | onal

Thus. obt ai ned RSP LI Bott BReHEy 58 ERLHAbRF i WG BAFITESEER| Ul oso
pol yner and t aVéth ihe pyasepthiinventibh wxesaces| yntehyperglefegriabl v
2hydr oxypr 0py| reetiled eelebubpSthand the6 Cpdddibea Hfort RAcH GEIM@ese
medicaments alone and greater than the combined additive
anti-hyperglycemic effects produced by these medicaments.
The other antidiabetic agent will preferably be a

sulfonyl urea such as glyburide (also known as

20 glibenclamide), glimepiride (disclosed in U.S. Patent No.
4,379,785), glipyride, glipizide, gliclazide or
chlorpropamide, and/or other known sulfonyl ureas or
other antihyperglycemic agents which act on the ATP-
dependent channel of the 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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Figures 1 and 2 are bar graphs which depict change in henogl obin Alc
(HbAl ¢c) by nunber of tablets of fixed conbinations of nmetform n/glyburide
used in first line 10 therapy versus nonotherapy with each of glyburide and
metformn. Figures 3, 4 and 5 are bar graphs which depict change in HbAl ~
over time of fixed conbinations of metform n/glyburide used in first |ine
t herapy versus 15 nonotherapy with each of glyburide and r f.orm Fi gure
6 is a bar graph which depicts change in fasting plasnma gl 3‘%&)&9”&@8& by
nunber of tablets of fixed combinations of metformn/glyburide used in
first line therapy versus nonot herapy with each of glyburide 20 and
metformn. Figar eepatsted dral Gosfe b6 horlepecsamd @vehge ef g wpeit - prandi al
insulin levels @t sfixgd conbinations of netformn/glyburide in first line
t herapy versus nonot herapy with_ glyburide and netformin. 25 Figures 8A and
8B are bar graphs whi'@ht '“cf"lz:ﬂa%gngﬁ°¥$§Glé‘x€u‘i’%"i%’ﬁ FRtHRdS itRé and
after 20 weeks gdficosidabec anbindtdromws thin ndtef sange/fgiopbabowte udadirin fir st
line therapyg vebSHSoW®NAoNer, apye MiraBlpatiordhbghy hiirs.decgngbdmt fornmin. 30
Figure 9 is a r.graph whi-ch depicts hypogl ycem c synptons in subjects on
fixed conbinati"onS of metformn/glyburide used in first Iine therapy versus
monot her apy wi t h eackrefotdiefhbant HéiadegiferdStnaY 18 guregidrindde .bar graph
whi ch depicts ffoeqeeamplenf répaghistidei nPesidin®l Mekozaiskf ents in subjects
on fixed conbi patiLgisnfe TBLLPILIE) Sb¥DLYile WREL, imyfpest line - 24 30
April 2004 lhherl%%& ver sus, nonot her ag¥ WI%{} gach of %TP:yburl de and netform n.
The fol | owi'lg ﬁﬁ’r%fserre@prlﬂs%nste &r¢ RBRF FEATsObt &3 MRvention. 5
Exanpl es 1 andozaYa@psage dommavitimgqentedwiny n/ gl yburi de conbi nations were
prgparﬁ? asddescribeﬂeiiﬁfﬂ&n %QlﬁﬁgpQ&blbﬁﬂiQh E@Wéi%?ﬁ Ba?io to the I
Hydr ochl ori de- e T : anple 1
Exanpl e 2 |N@§5¥E%/ﬂﬁr%%ﬁﬁé’%%§ggéé(&sfg§%o ng“?lgzgp g"%ggu%/z 5
ngMet f or mi n Hy ®P8¢ht RIFEr3BIHsRP0aPYBurd-Fe1. 3 RBREE 0287 el | 0se
Sodi unv. 0014. OPovi doMet o020 m@j b empleyed linneo@elnatione®Bt?566. SMagnesi um
Py ochl or i do- Py s Aaneencns oXd e MRS o e c00 /2. 5
ydr ochl ori de- ride table rpduct s ; . nd . ng/ 2.5 ny,
wer e comresseg“¥PgHt%eéls§ ﬁ%eﬁgaﬁvu 5%'i%ahs. a'flhgyf%-lm?enr 5§ ?12%1‘?%9’20 tabl et was
conpressed at IefEECt hin WEDGM: Potiants) ngeeh @i RregitdeRrer (WAFM§ryburi de 500
nmg/ 2.5 ng t abl alabeTabd atexzurantf atitset oged dm Ul & niEadentusowere fil mcoated
wth a hydrgxyngnyl SRHIY el il Onnt Hl-AbhiL 467! pidbesddddRecoat was
non-functional and was applie or aesthetic. . .

(Takeda-Lilly-Actos®), Mitsubishi’s MCC-555 (disclosed in

U.S. Patent No. 5,594,016), Glaxo-Welcome’'s GL-262570,

englitazone (CP-68722, Pfizer) or darglitazone (CP-86325,

Pfizer), which may be administered in a separate oral

25 dosage form or the same oral dosage form with metformin.
Metformin will be employed in a weight ratio to the
thiazolidinedione in an amount within the range from
about 0.01:1 to about 100:1, preferably from about 0.5:1
to about 5:1.

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

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

35 BApplications No. 60/100,677 filed September 17, 1998, and
No. 60/127,745 filed April 5, 1999, the disclosures of
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25 purposes. The filmcoat applied to the clinical product was clear. The
manuf acturing process for clinical products proceeded as follows: - 25

30 April 2004 Croscarnell ose sodi umand gl yburi de were di spersed together
foll owed by blending with the netform n hydrochl ori de/ magnesi um stearate
(99.5%0.5% wWw in a high shear m xer. The resultant dry m x was
granulated 5 in a high shear m xer with an aqueous povi don U and
dried in a fluid bed dryer at approximtely 60C to achieve%g§gﬁgipﬁaé

noi sture content, determ ned by |oss on drying. The dried granul ati on was
reduced with a screening mll and mxed with the mcrocrystalline 10
cel I ul ose usi nghich Wkl entbrpRiracdBgiasinnbst Pefariencwas boedy porated as a

|ubr i cant usi g dyubh e U Scl 8,0700UGE Lhs,d igh scoupLess! on bl end. The

resul tant bl end S corrpresse nto Wwei ght that was

adj ust ed based on i MSEEEBER ¥id1nBE stRiOYESniR N "tf‘éigé‘gnfﬁ%’t‘?dﬁsthén a
sui tabl e tabl eaPprigesibifitee irheor atowsl wiabiettheighte (basedbontf or nul a

co;nl)o;%tl ons}[/\/l t)hoitf‘ﬁ. %@hy%sm%o]fer ;myf&us CﬁBn?%):uE"a@tsﬁqo <80 ffr tgg %ﬁo
g mg str an or stre products. e
tabl ets were f?“?‘%’f % &ited ﬁhe ”gﬁef’?}&#dt%gﬁ ALY ﬁﬁ‘ﬁnvﬁ‘%h 4n appropriate
aqueous non- f UHRIPTHPARLEOMD [$hSc8amg [om sepaTake sipsegen forms- t he required
anount of film coat- Madobeen ragphiles. beTIéalpwped:ain lcowBln@fidd lwixgoat
applied to the_tgh]_ val ugt i@f JRrototype
conbi nati on ta?)lrgétH %tgrﬁ%ru t| ﬁ%&aﬁﬁeﬁl #%ﬁ Sq“%r tHIQC%_IgQ% %e i-stribution

targeted fof ugEh r?lf“‘ﬁég%‘f |1ﬁ|k8aPe$)tr’63§r‘&m ?Iop’é'c)hlsé\?é‘ & iPf-ddite36)
+hi oavai | abi | i t gmide,MGLPehésE 6D r anidehe GLOADI Tred 1o apr dilsctosedhénparticl e

“Size distributyof afar3Re awy. @, wwwbetwﬁaw&exde&%l aes- 6 uar gg cumul ati ve

size criteria: W under5|ze under s t he ss nedi an
particle size, ) anﬁcmr Eﬁér%erfé’nv é&nﬁgegh m%‘%ﬁ "ﬁ?’o%ﬁ
i nvol ved a totaﬂmml%ﬁxefblv@uwm%c@rqwg §Hb§YeFrﬁ?é1ﬂd6F§awqmbPﬁéa 5%

undersi ze 3% vaéwiresangi ng between 4-7 um the 500 undersize val ue ranging

between 8-14 um and ﬁﬁ;@e@lseéggl@rghgesu\ﬁw?lrm ng et wgen 17-26 um All
=81 X lots of gl 004 s ntherS|zed by the sane

; rid
“vendor, Profar 1\%& I"ﬁlf’ﬂl?Plﬁ?‘d?'hé%lB@fAﬁ%em #3889’ by Profarmaco. The
article size dhlanpiropanides oof ol helazide, | bhe rigded édengdicaet ashel in the

ol  owi ng tablgs trJdaitafde, SkkdidHiltazbae &3 iddideabbng, dwast ance Bat ches
et or s 20 Caludd el FRlibh e dBosk i Wi YiRoEAUNG! eNt sPhere

~diameters in u t C
méglitinide such as repaglinide or. nataglinide, or

insulin may be employed in formulations as described
above and in formulations, amounts and dosing as -
indicated in the Physicians’ Desk Reference.

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

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

35 (trifluoromethyl)benzyllbenzamide (KRP-297), WO 98/05531
(Ligand Pharmaceuticals, Inc.) which discloses 2-(4-1[2,4-
difluorophenyl] -1-heptylureido)ethyl] phenoxy) -2-
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Nunber 25% Undersi ze 50% Under si ze 75% Under si ze15921259213481845918
AParticle size neasured by laser light scattering, nethod reference 10 #CRM
8S32 (#SM 248533) The proposed particle size specification included the
three cunul ative size criteria described above with a range for acceptable
mass nedi an particle size (500 15 undersize) and an upper Iinit for the

| ower quartile (250 undersize), and the upper quartile (75%%§ Lé@éi The
particle size specification established for glyburide had on the
particle size of glyburide used in bioavailability studies, the experience
of various 20 clinical lots, the closely matching nature of the size

di stributions Q.Etﬁgﬂmwaal écyldnr@aacwa gi/:etmaadgn&%stshewamtcm@ si ze
method preci si oy o,Ne DILLL Ol 2as LI LE] 18- 4898l Ihed Bel ou agsured
reproducibility 0? Eurl 1 %SLEFOTT o akd “broaval 1 abi y fromnmetformn
25 hydrochlorl&éegW¥%ﬁ$PHE tablets 25% under si ze value not nore than 6 um
50% undersi ze val ue 7-10 um 7%% under si z& g “#bre than 23 um 30 - 27
30 April 2004 Exanple 3 A StHNitARY OF MgﬁA JgBQEC[ILS (1) Purpose 5
The foll owi ng study was COHﬂUU%Qg/%ﬁk Rar# gl ycem ¢ control of 2 dosage
strengths of a fixed conbination netﬁbrnln/glyburlde product (described in
Exanmpl es 1 4ndoz)a\mhasmgcpiretedy acdeRtpiE valpathenaos  wAbd/ 25/ ge 2

di abet es nel | | puarmdueultavel hpchddepdapuats11Atgl yheraot ,cohtrein B°t h di et and

exercise. The @gg g ren e ¢ at ed
i ncl uded rretfo(riigﬁ tsnrﬁ% g&t%”gl Eg% ’Egr@%gi hd R@rred#%%rre%%ﬁkioo ng with
gl yburide 2.5 0% efife c%‘f'ﬁbréls Was- 3ds 254Ny 3 :}benlzlé?ﬁﬁﬁ?
(HbAl ~), the gokthglarnide)dticxyivhenyd] oF- 4ijgtbe¥yn%ﬁbp@&h?tonﬁnﬂﬁﬁoI Mean
CPaB?e fromogaaiéhan%ﬂ rlslrlbé\L r4f Q- l[ﬁw(ﬂg:é’hz&a%ﬂﬁlimﬁla@ﬁ{dlggi (4 weeks
st abl e once dai i.tca n e) were
conpared. The tFégfﬁggﬁenﬁﬁge 2tdnt %n%e &r%e%ﬁoggg%@%i?%fvgks to
assess dur abi | iorya@hagmagepiieally esAePtaRke §31bf thereAindROR{RRIZ conponent s
of the fixed C@mﬁbm@&duﬂcawﬁw&ce@eablamé bhecswpar Pesaged short term
gl ycem ¢ par angf iéyecH a&@%&%@u RAL 9R m&%eaﬂéfémwelaer apy arns after 4
weeks of st bIe nce dal hfgln Gﬁ% $1c contr ol W@%;o F$q¥§g W th
simlar dence of T’Efﬁié\l?cg B EAPLRESE i3ed HS%% combi nat . ons as
conpar ed vvl th $PRRoWA duabaagindst withiretde range drofeabensRy 01:
gastrointesti nal, shéle afobet! sprsEesaBRRr £tbmvidbouted { Hrrite aboue.5 GI ycem ¢
control was 30 achi ewﬁgre mtteng?ﬁg_?;t E@ig‘ﬁgfqrp@gﬁglquﬂnseugyeﬂ;es as

ren

conpared with either "‘agent one 0 ce str.oi.nt esti nal
synpt oms and | ZERBt ¥/ Byl AIEtaskRe KPP mawmg may” be” empioy

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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35 (2) Study sites and Subject Popul ation Eligible subjects were drug naive
or have had no oral antihyperglycemc therapy for the 2 nonths prior to 2g

30 April 2004 screening. Approximtely 100 study sites located in the
USA were recruited up to a maxi mum of approxi mately 800 subjects. Eligible
subj ects included both nales and femal es between 30 and 78 years of age
wth established 5 type 2 diabetes nellitus, history of inpaired. % b ose
tol erance or inpaired fasting glucose who have i nadequate ntro
with diet and exercise. (3) Study Design and Duration 10 This study was a
34 week, multicenter, random zed, placebo controlled, double bl i nd,

paral | ei studylwbandwgqmn{aggalmm% s ORSY- | Al gl nen, phase. (4)

Qut cone Measur&s 15 An si.s of 'SUr e P 6ds" B End C was
performed aft e H1E*AWREndE ARSI F PP abiRl §fonfepRILsS  WBER Y esdoni zed
treatnent peri of. pPWdeps.i mar yt oA dwe adminbdtiezrefioby of fpacanyewsls the change

from basel i ne irButbALx tg}fe tftsgmta\p ﬁ@@i&taﬁié %&Qr&@%x&m e§hé kel ve to

pl acebo folk 39, vee ks of ran om ze econdar y out cones
i ncl uded t he foEgo FRG: P VEN R et %e &f ﬁﬁv‘iersscgngsénﬁ%wepa?’?’r IS3P y

hypogl ycen a ak8 @9@%?’0?%1”6& ima singdecdoes oy, ipsthm$ornnplr ed anong
treatment arnsialieidedl anded’2fvd@eks ot inedd@r asg. t herapy. - The nunber

and proportion of su@hgcégov%cgbgg#glgﬁ%h%gpaelgol gggﬂg‘eo§ﬁeresponse wer e

assessed 30 armngatreatm?_ﬂt ar ne weeks of randoni zed

therapy. - The"PE8EEFTHA YRiPLRI gL é{nﬁcﬁgﬂf@ﬁﬁl epBRATHEEN BREET It lucose and
~insulin wel® asxeipbenandwyridant eduféat, amrebhctévidlngbllking 32 weeks of

g;andonlzed theageydt (swdh as mannitol), anti-oxidants (ascorbic acid or
o sodium bisulfite) or the like.

The dose administered must be éarefully adjusted

according to the age, weight, and condition of the
15 patient, as well as the route of administration, dosage
form and regimen, and the desired result..

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

20 -employing conventional formulation procedures.

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

25 weight such as lactose, sugar, corn starch, modified corn
starch, mannitol, sorbitol, inorganic salts such as

calcium carbonate and/or cellulose derivatives such as
wood cellulose and microcrystalline cellulose.
One or more binders may be present in addition to
30 or in lieu of the fillers in an amount within the range
of from about 0 to about 35% and preferably from about
0.5 to about 30% by weight of the composition. Examples
of such binders which are suitable for use herein include
polyvinylpyrrolidone (molecular weight ranging from about
35 5000 to about 80,000 and preferably about 40,000),
lactose, starches such as corn starch, modified corn
starch, sugars, gum acacia and the like as well as a wax
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30 April 2004 B. RATIONALE Metform n and sul fonyl ureas, such as glyburide,
are a known and effective conbination in the treatnent of type 2

di abetes' nellitus. The two drugs have 5 denonstrated a synergistic effect
on glucose | owering when used in conbination. Either drug can be used al one
as first line nonotherapy. They may al so be used in conbination with each

other if nonotherapy of either is inadequate. No data currently exists on
t he use of |ow 10 dose conbination therapy for first line L@@Apf&é@ﬁent

with a fixed dose conbination tablet was expected to inprove glycemc
control as first line therapy in subjects with type 2 diabetes nellitus
wi t h i nadequat dindeat riol fdmneily gpovedetedX Eoem SEesE@ yhami I00 miepabs)ol was

expected to besaehi gved AhubfWekx Q383 £ENAN JHRRALASE AP EERFAIRAS abl e or
| ess potential side effect f_the individual agents and with ease of

s
admi ni strati on?rTﬂ?%r‘?cﬁESﬁ%g’elbe d8bl e- bl i nd, placebo-controlled 20 study
in subjects with typEherglithisecenpesitijonuiswhe deave thadtepmoé gl ycenic

Zgn‘t rol on di eu:afamdt,exi&:r st iesieit bhe oPIndre BEbIYPIMQ98gicdnts g f
mnistration. . (0] | I,NaLl roduct or
20 weeks (4 25 l\%egxzsénléciﬁggl g%ﬁ%@d{éﬁ Ff?“gé §e ¥ gg?ll%cj)ggqé g%d&% weeks of

osing in _
treatment in P&Fi A @rsisrabhy efm \ﬁibPHtt?/p%%? aPapket3E BYeFeithis ?fho have
i nadequat e gl yctsai commrtitabnpnsukletasandgresium seearate pray@acicsi gni fi cant

(rjeduct i ?Ps in /%Qi!lﬁp?a"lnﬁ‘%qgaégﬁ ! %ﬂlcéﬁﬁb%’cea%a]}:ég m‘tgi&,t rc%trin_gﬂbé)fwba_@c f It xed .
ose netrtor n urj.ge copnl natl on odu Lor e N supjects w
Cvpe 5 ai andt cenfhuyne 18, oOTE deReRE SR o Skedfedli SBakR BV et
and exerci se wioPFieraldyl pet presentednclude preser3pt eS| srebilizers,

OBJECTI V' ES ( 1)hnPiisatierehdsConpaiFicadflew chdsecbsend cxr gyliddmis) stration,
the effect of %Fgﬁsé‘éles&ifo"iﬂnﬂﬁﬁd (43 0Bh €81 ok 1dRda2) w1 &s phiXed

conbi nation netform n/ dlyburide tablet that has ﬁeen titrated for glycemc
control on theSPi8¥Rtion in HbA ~ level versus placebo. (2) Secondary

(i ncl uded tle fol | owralgdetk0of. the mwaddonafayt algedineledald payingong
treat rant ar gﬁ 1a§tre]_ﬁrwr?-&haad 380:&&%;'& Qi’pﬁa@dﬁﬁabedttiﬁ wéywe&wwﬁ ch )
control may be V. . af, LN e Y, cema with the
fi xed dose conﬁ?‘%a%%)%g ?'g% géllc':%inépﬂa'r egh%vi %%étgi&%f %%g? u@geia%fc(gne or

decreased gast PBPALRLIIVRE] tBE dRMtetY SOLid RSN FIPEAL W1 BREEFOISA n al one.
2. To assess afdfein2ér wedkid phakseassteddadt erer@2n?2@ayweskpriskeamy oporti on of

subj ects W#h Ronventional 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

1,1,1-trichloroethane.
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t herapeutic response in glycemc control of oral admnistration of each
nmet f orm n/ gl yburi de conbi nati on regi nen when conpared to the therapeutic
response achieved with nmetform n 25 nonot herapy, gl yburide nonot herapy and
pl acebo regi nens. Therapeutic plasma gl ucose response will be defined as a
FPG < 126 ng/dL (based on current ADA guidelines for FPG . Therapeutic
response for HbAl ~ will be defined as HbAl 30 < 7% 3. To assess.after
weeks and assess after 32 weeks, the reductions in fasting gﬁglﬁ%@%“d
2hour post prandi al glucose and insulin levels 35 follow ng the oral
adm ni stration of each fixed conbination netformn/glyburide reginmen with

the reduction in fasghdie @l Le9se p@(g,%-lg%g, 'thglcol r 3414PEL ! 2004
post prandi al gl uc h ch t

se.and ipsulin.leye I eved W nmet f or m n nonot her apy,
gl yburi de nnno?ﬁ%?’a%‘%/%é’ﬁat ?ﬁc‘@brl:& %‘e{fl f9LmeEs pﬁﬁétaﬁ?‘%ﬁ)‘l’ 1376y of
reductions in PPAVente\nompogitiensy32 weeks of administration of fixed
conbi nation mnetform el ¥RHisKkel @osdyet form if0eAXRRSSE & d<etn saf ety and

efficacy of510.£ix&d octpgbhggéié)r ;Eg%:ngég%ﬁle?! égéjéé}r%glggga‘?%%t-[l STUDY

20

DESI GN This was. a nul_ticenter, ) L group,
doubl e- bl i nd, PREACEHISEoREY oPF RPEPPELLBTLE EpRESht | BYPetfiatceni ¢ activity
of a fixed condnpantti @mf detfopenr ogagbunnie wbabdl dte aschi asttd iaf€eirher apy in

subj ects with hygssagedirabt 68 dBlvenlidac Wighaye pdiadgguate glycemc control
(HbAl ~ < 7%, with et a@g eierc‘i se. Fatl e%,v\e£e dr u? nai ve or had no
oral 20 anti hyper gl ye&Hi "PRet 3y 356 PPREPSHEACHS T5FTEF2E PR Gleeni ng.

Appr oxi mat 8y 1ie Iyentien irglidesdaugorkinatieniqfimebfoBon Fad ents with
stype 2 di abet eglymidiideys tuwb of drch liaRaBR QWiEINE b | ydeiiiiet 608d Il adetbned as an
“HDAl ~ between g:31980% dhel A s8XLCLSS: 586 %ﬁg@%}ﬂ%ﬁe ¢3 of patients

required to achieve the pripary ,outcone was a patients or 100
patients per arMT HoWeFeraltde MittnenPingme AfeP3sr 18P ®b 6 nonths to

recruit up to wenfodmimmisily Shdat merisumped less tthapr abowe sdddmgi Onal
safety info3 mabioferabl§ deStdmboie! 4860ns reeEbAkln @81 3(. f oddeows: (1) Period
A - Two Week D tgurlyidaend.ﬂacreetkorlagild-hg alghasg TI}! LNl 84 h%se i ncl uded
-._dl etary 1 nstr u%ﬁ’on on % a %uca ori X, wel alﬁfl ?I%? ﬁ?a%ﬁl %ré o%ﬁ- etes pr udent
“di et consi st enfTm tAPONBAC B R 13DMWE B 7R MFaPBACEY EgnEL tHReHSFLAX nat el y 550
_car bohydr at es, w2}z maixeinam 2] ugb@of about: 438 mg daily.
o 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 - S31, 1988) 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
preférably given with meals and should be started at a
low dose, with graduai dose escalation. Ideally, the
response to therapy should be evaluated using HbA;c
35 (glycosylated hemoglobin) which is a better indicator of
long-term glycemic control than FPG alone. The
therapeutic goal in all patients with type 2 diabetes
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30 April 2004 Tolerability of the admnnistration of nmultiple capsules and
tabl ets were assessed wth placebo. Hone glucose neters were di spensed with
instruction on their use. 5 (2) Period B - 4 Wek Doubl e-blind Once Daily
St abl e Dose Phase Period B began the random zed, doubl e-blind, parall el
gquadr upl e dunmy treatnent phase. Eligible patients were random zed to 1 of
5 study arns which 10 included pl acebo, gl yburide nonot heragﬁ, rrg:éc%in n
nonot herapy, and two different dose strengths of fixed combPHAPE

met f orm n/glybur gle ror}iluc%\%(Exa npl.es 1 and 2 Subj ect's were nai ntai ned on
once daily dosi ﬁé) 10 SR e For FTRFVS Bhat “H?eCEB‘h‘fcfll baPFOMHH t he

i ndi vi dual 15 &8fpoprsirranfiahaluoabt radi BPApr beledis, can bermedsessed by

short term gl yaemegapaioaBl &4 posShhfe 4 ?@@fer[ﬂ'!ﬁ%ﬁo@id Heablhergnce daily
dosing illustrated. s cgg;3 rﬂutgjog (?g he i ngu v%o Liomgorg.}lon%nt s_of the

fixed conbi nat| on product usin tertm 2 0g %ararref’ersg G ycem c
control was as§@§%‘é‘ﬁ?’kﬁatth°??diﬁGQaFHil?]é“aéhﬁu‘Parseﬁoﬁ‘@e’@ql%%ée (3) Period C -

28 Week Doubl e<BPAndbiEberas i Gareand Biwlplle Doses2Bhasg325 1Pes)od C was t he

continuation of the Amdﬁ@upi%hqugpl ea@ b@éféfﬁe%i @@Q{mma%se%@ ects were
titrated for glzxcemc contrg(c;]a, over, the f ks then dose was
I

mai nt ai ned for S TN (R ek mPég??re 6lﬁenltnveﬂﬁé?{}sll for the
prinmary out com§5°fhe25cﬁl§n@%cef raoﬂ‘?zo Hase| Vi ian mFIBJAI ~ kst pARlenws
conbi nat i o0t hetalpieasEx amplre, ] >aned &) ar ehatine glacpdacelop was assessed

at week 16 of Reyhod Crubbehe RS éééxecrmaOdm%% Qfsoff‘%omaz%c goubl e-bl i nd
treat nent. Thlgﬁv\@}? done at this tine aS there h a uate tine for

d
35 stabilizati A th%lﬁ?:‘l’rflépgs%ﬂ‘defeil’e?b’é%érﬁ§? A%y PWBESHIMES pat ed t hat
a hi gh nunber Bfsaaacebyessentsbdupdtirefesalpiy beaveddhdad tocdésgist | nue
random zed study 2588 .25 ngd0 ARl 2 2R4sEGH ot kel fugdum | nsuffici ent
I t . { S t
glycem ¢ cqgtr okeas {CALIPHUAULAL) QD WBS: & SAGH  SUILECHS: N0

di sconti nui ng random ze Cy remai ned on
stabl e doses f&6PPE Yot aFOBft@Ee\AB@kJsenést B A iggt @ MBPF‘I ty of efficacy
and gat her addplyomalc sefietql antet 28 emglil | 23 yoddbaagelmaysbedy renai ned

bl i nded and t hgger st %6t§od')’f'205din§00'iiobv@u&§l randagi zadast wdy drug due to

| ack of effi cac% redel i g bl e 59 be in é'l"ﬁ I ong%ommn g%ego$atbel t r eat ment
phase with fixBd"combinat] oL G2pr DERT ase included an
initial 4 @Bek7§‘i’tf?93ta|‘nént§%g?¥§r§?r¥%d |‘Wﬁ5|16% be!l;lé’eﬁ?%aa?oﬁprol foll owed by a
24 week st abl egligiseriglease. 3 Asalmgsi s for the primary outcone was assessed at

the 16th week of Permd 1Gw ééseS @ﬁac%u\e@esl ¥ Ahhiah £6bf @on@h%ﬁ@' huati on
of random zed sg %rt;(g ? g% g t?/cem C contr begw nni'ng at Vi si t
Cl through C85° & E\ VT UOC-[6 o) gl = (o] o) A aEﬁ% W visit Cl13
and all subseqabﬁtpmsgntslmntllotlheﬂiéﬁdpmf%rah}@’nb?ef@mpéatiﬁﬁant The

assi gnment 26f 20csANNANEE ethes tredyh thigiy di eabdseexd b v nzledpp SikyEenhs who

remained on ragdoydeqd Shydka0uyg canthnyed, the $18d) gndogecpiase for a

total of 28 wee to all ow evaluafion_of durabil and to

gat her addi t i oRBFOS Ve £7OR RPTPEFAT 1R ﬁf@t’(ﬁft Jo- S&% OéL(?tsé \47\19%3 Sval uated for
25 di sconti nuafulyn 16, 3088y whedhcHtSs oapdlecatgonatk Ufcogpyéemct control on
or after VisitnGle{ngkrOferRIckod C?. DOSI NG Study drugs for this study

were defi n%ﬁi as. The preferred low dose metformin-glyburide

formulation is set out below.
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30 pl acebo, glyburide, nmetformn, netformn/glyburide 250/2.25 ng and
nmet f orm n/ gl yburide 500/2.5 ng. For blinding purposes this study

i ncor porated a quadrupl edummy design. Patients neeting the inclusion
criterion without neeting any exclusion criterion, satisfying the 35 Peri od
A glycemc criteria, were eligible for enrollnment into Perlod A - 7
30 April 2004 Period A: This period was a single-blind pl ac %41 to
test patient tolerability of ingesting nultiple capsules an n
addition to evaluating conpliance with the quadruple dumy deS| gn. Patients
received kits containing four bottles of placebo corresponding to study
drug. Week 0 (Visit Al) - Subjects werleriorrst pludeerddientt akeret [capsul e or
tabl et from each bottI guct :Ecpnt heir 10 |first nmeaf*éf the norni ng. Week 1
(Visit A8) - $ubj ect TR e PRe Y uct ed [t 0_t ake psuamiul e or tablet from each
bottle with thehgreﬁidast neal of the day and a second capsulefor tablet from

each bottle w hQ:ftoQ%iqrhy%}(@J}lUlQaéma' .15 Per1i od Lf,» Kol Tow ng gonpletion of
t he singl e- bl imd—Teao-Tm pirase (PertouA); qualllylng sthject)s commenced

t herapy in t heSHRHEER zed —double-bhlind treatnent-2phase (Periiod 20 B). At
visit Al5/ Bl subjseadnelin@e esoiamdom zed [t 0 once elai-h;'.odosi ng wi|t h br eakf ast
of pl acebo, gl Mp&gérq,gtgn@nengeng@ggor min S00 ng,s p&Lfprm n/ gl yburide

250/1.25 ng o _metformn/ burtde 500725 1y, —Once dairty dosi ng remai ned
stable for a tBeFMiHE BYIH LE* ¢ 25 Poriled G FoPt%dAg conpletion of the 4

TS

week stable ormanelailubvst@lwee Dhase (Perliod B) subpgcts contindlyed the sane
random zed t hegaRy.daR«t he 28 week titration/stahl. ¢, dose 30 treatnent phase

(Period O). Stgdy medi cation was trirated at visits CI, TI5 and C29.
Medi cati on was _3gS g;‘&fg‘“d} hlf esi( hSPHi RYPREAE Akt "M% h the evening meal .

Potenti al maxi mal dogses achi ev. inc . metformn 2000
ng, netfornin/glybur efé’ﬁﬁf%ﬁrb pr3 eﬁfeet%f g?‘x Cﬁ‘?sﬁl ?Bﬁ% g‘gnzoom 10 my. After
the 4 week 5|t9é¥ﬁ>‘mﬂd§eéﬁﬁfnlﬂlaitﬁopér@€ﬁja€ fellsjwsct s continued on a - 35

30 Apri( 2004

Amount of ingredient, mg per
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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stabl e dose of study nedication for the remai nder of Period C. Once
adequate glycem c control had been achi eved or nmaxi num dose had been
attained, study drug was not 5 increased and was only reduced with
docunent ed hypogl ycem a. RESULTS The results obtained fromthe above
studies 10 indicate that the | ow dose netform n-glyburide (250/1.25)¢
formul ati on of the invention achieved glycemc control at |gas entially
equi valent to the high dose netform ngl yburide (500/2.5) foSﬁlﬁ%fﬁiS%ﬁé\s

evi denced by 15 (1) a therapeutic response for henoglobin Alc, nanely, a
reduction in Hidke ofarbe aw a8 (ftr ansa 108ant baselobneiofeB8.a28) at week 20
(Figures 1, 2 apd.3dy @HanWe@Eksn 20rand 3%-ard.fdinal ¥h§dto Figures 4 and 5)
(2) a therapeutic response for fasti ng‘ppl asma 20 gl ucose &FE?% nanely, a
reduction in FEGYPRTTESS¥hER AIEARGF dY SFEEHT20 Weeks' UF Mo & Pasel i ne of
about 175 ng/dL), (adnshemsohd Fipdimens) the) lew tdesecapetitd ereésponse for
post - prandi &l idesHbé NEd@VeESthdhamPbyt 8dh WACL eASRaliA POosdmbihaddbal 25

insulin of 19-23 Wiy iﬁl”iaﬁéoglg}g%?g%iﬂmhi&mitﬁé/ ot)e (J4 §ggs Jﬁ(ﬁg) a

t herapeutic response tor post-p 1 g ucose excur sl on t is the
di fference beti€eAUPO<ta5r hdIAt GPECOSEPEntPTEST *PI 25nd SGFutd¥e) . nanel y,
a 30 decrease il posindrandpst 2Jucbsenereursilms areveedat2@ ofarl7.7 for the
S00/2.5 nmg conhyg gnd 20.8 for the 250/ 1.2S ng conbo versus 15.2 for

met f orm n, 1%.8 for gl?}_(g ri (é:d%g%rfe agﬁcﬁgge‘? .16-553@??{16 2|33 LApril 2004

At the sane tinme, the aeor\?e?gffl cacy resu npl oyl ng ow dose

formul ati on of the | MoghtHreASTESARFEe? 150TEFRE Hthicdy BEL TR r 8Bdced

i nci dence of sigdebef{dct shéke gineeglPbwridielBds & pAst $ebn simeFi gure 9, the

i nci dence of hypaglygenia SEPLQINgs Ng,deous £0581507 HH oken:Rix the

i nvention (Exar;r%loe 1% |'I§?|9I°ess t han about %/Q olf tpnatn cgurring, using t he
prior art high "Hos®?8r mIFatTiHiH LERaRPtE 2) “emdl 85edF Fg8kef Al Iy accept ed
medi cal praldt i cedkosizd viedeat#efg Meraberans 23 Agn-seen in Figure 10, the

i nci dence of ' gastrohatest dpaé middeaeéiricks soplapchgntdie thew dose
formulation of el yentl on. ( éea Waph§e | €85 bkaP: 20006y that occurring
using the high 'dose tornmul ati on 15 ( Exanpl e Zi)e enpl oyed in generally

accept ed nedi c&ATOBEEE YIS dRCtH9ESt FRY THeRBet®es. A di scussion of the above
results follows. Diseussiamiof Resuiles Y wEhegprmgesdshort 20 clinical type
2 diabetes jpkes tine ang4eedi s€smdierpiesaace @Wuriykti pl e physi ol ogic
defects which are alrea resent,. b | (T LAdL V] l;

di agnosed with di abeg’gs.c%é%léilmgh%l}eaﬁgé%]?%égogtgfgﬁazttfalgrag%%ie%%elgt %ﬁeﬁt of type
2 diabetes, 25 until thed}lagpti edPYears, have been severely linited.
Further, with continded thtseaséngriogr e3sndrrhoverbtsimed &t or al

anti hypergl ycem c therapigse.asce expected to becone | ess effective |eading

to i nadequ glycenic control for.the pati.ent., 30 i i erapy has
traditi onala:% been i AT CHEEYF o‘f‘s%deg(?ﬁdﬂf}fmﬁélgu%%e igfrgg{rll? ?gj]%cgpﬁgg%e agent

therapy is fourkdgranpkatiinef bérdsnse, Thal I8P indaPy ey 1ifre, " or after
initially effegreyreragpntas palgvimupgrialident nefdheati viortexaaphe aiani ng

gl ucose control 15&5ANGALYnd &l k&1t SN G £f EOM N
nonot herapy th t°1§rg£%§%yi’i%d§ Aind [ o iy

| to al altern tive noghe};ggp&étggg hot, been
proven to be ef%c??%%"ﬁwlg%?%]\h%ﬁ cgf3xc r%'és%‘:{omnr 81 %
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 wusually used for making tablets, such as microcrystalline
cellulose. The tabletting aid may be a conventional

material, such as magnesium stearate.
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- 37 30 April 2004 only the addition of a second agent with a different
mechani sm of action has been shown to achi eve inproved glycem c control.

G ven that a combination of insulin resistance and rel ative deficiency of
insulin secretion 5 is the pathophysiol ogical basis of type 2 diabetes, it
is expected that conbinations of agents offer greater therapeutic
potential. Thus, both clinical experience and pat hophysi ol o i c eﬁigg&}fe
support the use of conbination therapy earlier in the disea 10
Wil e a fixed conbination of metform n and %I yburide i s nat a novel
concept, and, as di st <ERIGHHVESIPPFRITER MR BT PP 1O e Yabai | abl e

out side the U. 8cated withsé yvkropbcdbivd delhevleodremapyner duselof conbi nation

therapy, |ow ofrhEDERH3L81 H0SGelas1béd HolhvhBe kD phbeatd{mRt 2in drug naive

pati ents has nev ro}peen ) un(yét dlcelJf 29 cont rolled clinical trials.
Treating to a near Io%em c targe an HbAl ~ < 7% as recommended by the
ADA, is the>goal with any anti hypergl ycem ¢ therapy. However, dependi ng

upon the duration of di abetepeandipthen?0f priegrégsiean of the di sease, a
single agent may notpprQuisde ihe 265%0@5@/ 9%@%ﬁ¥ht@eﬂdtngh§x\(§'@ new y

di agnosed pat i entg to.their targ@x ?}O} %gerd% atgole ent gd in fhis summary
provi des evi deABe FIPECRT A UIER M Tx&d BBRBI &L 5h rre S SFnt Hrgt yburi de
product is 25 safleinatdopsov d@§fpﬁ@lfe’f§flhfé}1é¥ﬁe afef perigsyceT pot ency
necessary t10 beh8gagipSreisigndidicierfiat wébhSedah biegiAird deeendmended
glycenm c targef.. A first Iine therapy, a single formulation of fixed

conbi nati on met?orm n/ngl yburi de i n ratio of a 2 0: 1 30 tf.orm n/ gl yburi de
was eval uated usi ng TVERT f erefdo s SPPENTT hf%]?lvr%

(et f or m n/ gl ybbangke 1258bA1Q 5 viey) t el i ﬁemdjmoabs@at{lr@tsf eﬁm n/ gl yburi de

500/ 2.5 ny). Tmetﬁmm%@yx@&fﬂéghb@d ofn fixe€ 1Gesbt Retd@n versus

met f orm n/ beur| uct..were.co 0 blind study to
pl acebo, gﬁyburl o BVthth eaCh gglr?nl%e %ﬁo“%eér%a%én Mean final doses

achi eved in each tre%lt%ﬁﬁaﬁna}/\@laé IFFOXPRER Sl8PI5ES TRPNGF dPyburide, - 38
30 April 2004 1387img pabsnetdlorcosa, (B5]/ By /Burgrobf | tablegseof 250/ 1. 2S nm)

met for m n/ gl ybusikde ddmbea oY Bl mm&ﬁqn%ﬁ/bﬁrld@mﬁd TRAE Uradose

S00/ 2.5 X onbl nati on as. first. li et e fixed
((:orrbl nat i gE)S hréf‘?otr TAPY| VETIS 80?? }é ﬁ‘BHtht Pav2 pt 9 s%?cg%l ly

si gni fi cant20i npréveatediormiin. gl yceni ¢ control conpared to netfornin,
gl yburide or placebopigiiie hnierd wagpgraghalcl régtinest bakatlaneomid rmed t he

clini cal "t 11 by pf fJxed) COIbhAal | A INeE apidan cambBi soibysen cal |y

di verse"” 10 pa Pent” popu atron and for on eriod of tine. Safety As
first.line thePSpiPURE/ It TS 18t T it ﬁén%?c%%g?%r‘fﬁrs/ugl yburi de were

eval uat ed; a | owndussap250ith 283yb8ridy aaddmetfmsgiiom dose (500/2.5 ng)
strength wese conpargegdnMeshspl acele, agh War bespranenieh fdegticn. 1 n the
doubl ebli nd phaﬁe Of i s;,yc%sgaagé hsaevan Uhe gBsd: Boequerd Lok occurring

adverse effects b?ﬁose Su o were on me m p, npno- or

combi nation 20 tl?i%ﬁ1 &'ﬁ}‘bl}"ﬁbﬁ?’tsaﬁlfl Vetqﬁm&f}éﬁflyb[uﬁé ?n‘é?ec?eﬁ(?e of°

gast r oi nt est i naindHsharapy| vewsus nohdiehdrary dod: trgkdot aiybraid®n group t han
in the metfornmpgmnateLapy group (as seen in Figure 10). Discontinuations

due to ABs gl so occupred Wt hthe | ogesty LLEGHRNGE LD SffdiQuedose fixed
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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25 conbi nation group conpared to any of the other active treatnents.

Di scontinuations due to |ack of glycemc control were |owest in both the

fi xed conbi nati on groups, and severe hypogl ycemi a was not observed in this
study. The frequency of subjects reporting an epi sode of 30 hypogl ycem a
was hi ghest in the nedium dose fixed conbi nation treatnemt group, while the
| ow dose group had a | ower incidence than glyburide nonot he{@%}/ ﬁF' e 9).
MIld increase in |lactate |l evels were observed in all netfor %f s, but
no cases of lactic acidosis were 35 reported in this study. In the

open- | abel phaseesfPY HETSHE ORI aRY S itSuPB BB BRET i %/ 8l led i f they
did not neet thetfoB®in. 30 April 2004 glycemc criteria for entry into
the double blind stugy. Bubjachs HRHbIal 50 e0LEF JRe.0p8n- | abel phase if

t hey di sconti nu%oggngen%tsuggl d romt e_doubl e-blind phase due to |ack of

gl ycem c controﬁ, or arter they conp eted the 5 doubl e-Dblind phase. In the
open- phase of the study, the AE profile was simlar to that observed in the
doubl ebl i nd phase, with the nost frequently-occurring AEs in the sane body
systens. The | ow dose comnbi nati onggspiiRsagabsy di spl ayed a-favorabl e overall
safety profile 10 co red to t he medium dose up.. .In_bath the

new y- di agnosed subj CETE s CRRTTHES RECRIAT P YL EBAEr of TR GBI BRLs, ¢ he
overal | pattervegk rrdnargdane desicaiapd [Hetlpwobserved in the doubl e-blind
studi es wasipas expected fromthe clinical experience with 15 netform n and
gl yburide. No new,0fs;un8YPEELRY :BYEN Sl oLARONALOE Y ARNQLMRLE 1 &S were
observed in thisTchnrcar—progranr _tnterrtnm anat s;—:s of the fong-term

open- | abel extensions supp : b > prefi | e observed in the
short-term phase of the studies. In particular, 20 the | ow dose fixed

conbi nati on showed a favorabl e safety/ tedagpability profidnpiwhen conpared to
the ot her regifmens U ﬁ?ﬂ%&éﬁ S programg Bt £acy . 2a '(%' 5)I ind, first

| i ne therapy denonstiated a stati stijcal on signi ficant nean décredse in
Henmogl obi nAl ~ [(HbAl ~) of 1.3% from pl atS@lyes/t @5 9ot h f90awg/2n®d ndt i on

treat ment groypetfbsindnsiesunisleas ease fromzbasel i ne jof apymooxi mately 1.5%
Wiile all acti \/qul;tuggc{eapy treatnent 30 groupsgachi eved accgptabl e gl ycem c
control, greatetr—Tean—decreases T HbA="fTor bottr{fixed—Tonmbimati|on
treat nent grouEcigamelashiSedisg wher 0 tf ormi-Attherapy of
gl yburi de therjapyidont i hyper gl ycem g durabpldoty was observed with all
active treat mant Qroups.(el ¥buride. |35 metgosmn, metformyn/ gl ybyride
250/ 1: 25 ng, netfornin/ gryburtde 50072.5 )__as evijdenced by the
mai nt enance of—“&ﬁ&sﬁ&aiﬁe-émﬁfa—l—e#a—s—f—r—emgﬁék 20(16--64% 240 30 April
2004 6.79% 6./68% céatd4%) to Week 32 (6.78% 6.96%! 6.87%2 6. _68% of

doubl e- bl i ng t hghaPy.sRe oW the tdaerapeutic target of 7% (Figures 3 and 4).
Interi mopen-label first line therapy data 5 denonstrate that for subjects
directly enrolled, the nmean HbAl ~ at baseline was 10.6%_ and for the subset
of subjects with avafPapreigaryn hydreshldeidesdsdryiias. 59R 1St HhAl ~ was

achi eved wi th prwEascdbAse of/7.2Bmphamilifo 0269 iedksg, Gietche subj ect s

directly enrol | o0 LR8B! @RElsame 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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10 therapy, 87% received the nmedium dose S00/2.5 ng fixed conbi nati on as
initial therapy and at the tinme of the interimreport, the nmean dose of
fi xed conbination therapy was netform n/glyburide 1569/7.85 ng. For
subjects with avail abl e open-1abel data conpleting the 15 doubl e-blind
treatment phase and continuing into the open-I| abel ¢treat nent phase, the
mean  HbAI'~ at baseline was S.32% For all subjects reaching,13 f
t herapy, a nmean decrease of 1.76% in HbAl ~ was achi eved w tﬁ& W%)?ﬁPHbAI -
of 6.56% O the subjects conpleting the double 20 blind treatnent phase
and continui ng i nt o ¥REBFEH-ICEBeFof EatRE Al PHE Ee st FétReNASE t he | ow
dose (250/ 1. 25togpthandf 2PBwedcley iecriiieg neidihunhe ose fo50dA2. 5 ng) fi xed

conbi nati on asy c{yotch%ﬂ&%/w@gxesﬁm SPBaRa 0S8 50k fd 6adygenbinati on therapy
was netform n/&%ﬁug de 696/ 4&@ 2? I\Iot %I inically si gni fgtcgnt patterns
of greater or E8a2 BT EEF wer & ﬁgﬁ BT Y aliy* of 3t Re*SUBiS6Pul at i ons
(age, gendel, ¥Facehightshqaaspexer twthe3poIBECHf PHAICOREr BPRWESEl i ne in
ei ther doubl e-bid nditai ad awirthid ibeed deoabiatatpphosetafret i 60 gl yburi de as

first 1ine 30 1herny, Jcsebh MEU-uPLOMALR] S a38eRsedy asking pl asma
gl ucose as a paraneters of short_term I%icemc control results in

. FP
doubl e- bl i nd s Fer PRSI ST STET R T H ThE* BT PEstit s 2 As first line
t her apy, st atistrezalihy B85 lapddchisfccality Wignitieernstratyes nmean decreases
in FPG forpothefiiiede CoMIgNat L @bl RakeeNt MaEALPEunt @ipar£tk tvaspl acebo and

metformn were, achi eved (Figure 6)... A I - - Jd | 2004 response
to fixed conbi lnré?olrgﬁr?'ﬁ%c{r §ﬁygwg%b%l§§5?v§%;rl%ﬁ Fgr&%lnecggggﬁgdr’]g treat nent

groups were appeadise biye iEER12COPIFSSHPR-DIS A t herapy as a time when

subj ects were still Thadesgditagti bldrdawati togiresgednthbwetebtecei veng 5 only
one-hal f potenf ial JaRX|LUN-dO8:NGa<TRESuSAd YabesRANSE-Btot®- hal f maxi num
dosing in ? nonot herapg refra tor%‘i?%giergt %%pglsa&.lt%%lgeta nst.rates t he
benefit of [TomM¥fitF6n ?W‘F@Pﬁpée?% Pt Sht “ahd USing conbi nati on

t herapy ear! i eprdss.t héhelitdeaset iraic &ableq overtighbglRAfiefAPR f™MHE prevail ing
st andar d neasUsdngdfsi0Ves atithghy caliusteent ridr antstird sohbentgl weeni ¢ nar ker
found to be cofsel gl ad, ild12bgNg 1213 fOMRlIGaLL Ol oBblhpudlh, chasting

pl asma gl ucose, the current stan ar& for the diagnosis of diabetes, is a
faster, nmore 13YEnvef? ettt REFREZC  8oes not provi de an opti nal
assessment 20f ci r cadibantgblerenivere ofitlimokoated HasabeerfosRdfA, and

iptgi tib vel y unglggg}rlgoganm% BANagiSblNEt §| AmEBu gl neesant sianaiet t er Bar ker
o] i abetic co than_ EPG in_t ' eS, 1t tes better
20 with HbAl ~.%@Cgtbﬁfsﬁ i ﬁ°%%%§%¥%&%$§agnt}é%ﬁ%“ %g?&g{n{o%# % he

met abol i ¢ def eef SifBuReRt hadyBeen aFPdbetes Thid T ¥BHITS BGYes T éta cel |
dysfunction. Amodtpeplied tassbei wdblensbeasvednwpest prandi al gl ucose | evel s
and cardi oyascul ar di;s¢ass hadubeeshdFOpsstalyed. chibineraah 2bigkycenia is
the goal in preventing.]ong tetmcomligalions of dialletes,tien monitoring
and lowering p %’f"B“rt‘Lﬁﬁ Paf ‘glicose s a Tational strategy. in inproving

met abol i ¢ f unctaxgetaAdiee HseviRgtR SLAPLCY} BEGIEAR o1t FS%?e‘,’&’s first line

t herapy, stati&éaealabye ShighivhitanmtlidQ targerromeas figor éhses in absol ute

post prandi al gééh%%%tﬁﬁﬁ'ﬁ%dﬁgédL)Tﬁ/é%@rQP&%r vede f @isthebhic fdrxeg conmbi nation
treatnment groups than tl | acebo grou qrger _nean de ses, Ln absolute
PPG wer e ag 0 g‘@higé*y@tlrt‘g 8%8%%?055%%‘% d’g _h <1 mr‘%g%éﬁ?e and_met fornin
(18-20 ny/ dL) &5itrmet hesappdersiaf eSOBARIRTSERY. (Ffe FRAWUrASHGEEpr andi al

gl ucose excur shesks feama gasticng diasel mes)f endbosh diderkowe dose (22.5

mg/ dL) and ned] ose T4 { b X60i ivA%ed a 3QeABrbE 2004 conbination
treatnent gr ou‘f)ésﬂﬂve&s: oﬁ’l‘%%@gggé%%ﬁ‘o%l ac%arllavo 20. 2 °nqll gL} . 59s- 63% of

gl yburi de (38.2 ¥RyF4EF EHF PEHBIIR/GT lﬁﬁff"ﬁr% B85 URGPET )2 Eval uating t he
excur si on Bat hexlueharnghey desween edvakne deardRst radesizRat2 Byl yburide is
simlar to pl agghpngmebiwsdn B-achievwes bes ten pestpriardivalugl ucose | owering
power Ul i1 | R RS BSSTBrandi 3 Blucass rcarsion AL There tatno
publ i shed clinical data with conbination 10 therapy studied in a drug naive
patient popul ation, these results add-nzev4 nsight to understanding of the

i npact of treatnent options at this stage of the disease. |Indeed, the
results could not have been predicted fromthe changes observed in the much
studi es second line therapy IS popul ation.



Insulin levels were evaluated in the fasting and postprandial state in the
first line therapy study (Figure 7). There was a statistically significant
increase in insulin response in the presence of a glucose 20 |load for both
fi xed conbination treatnment groups (24-28.8 ~iu/nlL) conpared to placebo. A
| arger increase in insulin response in the presence of a glucose |oad for
the | ow dose fixed conbination (14.6 uiu/nL) treatnent groug ?%sr.l%%?ﬁrved
when conpared to gl yburi de nonot herapy 25 and a | arger incr 9\ [ sulin
response in the gnesences qf, 8,0l ugese hoad for both fixed, conbination
(21-25.8 uiu/ treaf ment “groups was o served en dorrparedmfto metformn
nonot her apy. VT 6488 dBiGRgLedR TedrotRidescof Bes iRREtLREs adyeper

treat ment groudistirtieucnsud iof 8Be rigspohses qankdotedearex gbasied by t he

sul fonyl urea compaenbwahprapeth fixed conbination therapy. This clinical
dat a suppords pr eclinical work with isolated pancreatic islet cells where
it has been suggested that nmetform n prevents the hyperglycemc
desensitization of EExtikde|Siize Daka |for Ghybunidsi REeg Gwbstaree physi ol ogi ¢
and appropriate increasedBaBshes WsedspoSianiksih BErog@akhespondi ng | ar ger
decrease in glucose excursion - 43 30 April 2004 suggests that the
conbi nation is—Tmprpving theefficrency of the pancreas T responding to a
gl ucose | oad, | gares eI Bt a® c SIPF 5 AL BT BFEIEAY SPYSE SUERRSTSnEUIEh |
sensitivity. [Mwbessentasalungmzalzei N [ hesompagesieat of pat ivekirsiasi th type 2
di abetes, in faddition to aggressively treatd ng el eyated bl,god pregsure and
lipid | evel s,[TS_achieving as near pormal %I ycem c [T evels _as possilbl e or
achi evi ng gl yeerf-e—therapevtie—targpts—TFhere—was—ad—10 gr{?u%cr reqponse to
fixed conbinatioh therapy wtth respect to greater firequendBes of gubjects
achieving therapgutiic targets and greater decreases in absel ute HQA ~. As
first line therapy,.a nigher 1t ency . of subjecis on _fi1xed conbination

t herapy (6ff6 7%5 %Bélg}ﬁlggﬁpﬁaai ?%%glulf(s:'eemh h'E:asrcaie FEEE AR IOA T2 2°Y 04 conpar ed
with 60$ of sul fonylurea nonotherapy, 50% of netform n nonot herapy and 20%
of placebo follow ng 20 weeks of doubl e-blind therapy. Approximately 28% of
subj ects in each fiX&@¢. PERAsEHaPRTH GroapzhaPedetied<ses trchidedl ~ from
basel i ne 20 gr&asd ehrtBacunil@¥%ive aiipar editdrtih d68eABMdobbesc winbnat her apy

group and 3% of,fl.ageho ccgptggigmals% hbalad Resei LAl gets waye not achi eved
W th si rrplgsrhl er t,ot? oses of di Cattlson)& bui/ Wi th | ower gg gs of the
conpl enent at y Siéht SPRNBENFRSTal B0 ¥ asRF VWF U5 Sch First |ine
t her apy treat mardersdiaeerandaphe oxdneat eWgrgileb (75 dawsiesshge) -mefhdrmi n 1307
Wg,nbl ow dose fpaeedgenbinalshbesi Sz tZoK&i@balﬁl)dhéHECﬁdi’n‘gﬂm&ifd;eXﬁdil | )
conmbi nation 8 . or, e.i . B ~..hy: sau .of tablets, the
pattern obser\%%%w$€%g?i%e5h%gﬁ%ﬁ%??oﬁit gfaé\iy?%&??% {r}]%%{ ul%expect ed froma
pat hophysi ol ogP¥eariréwpbi Htty FFu‘ihchﬁ'célf‘%se’fﬂ’?&lleg‘Fl%roef V8TH %] ear response to
target at 2011 doiseckévidss,antet diatseflfemmedd nbonatinghef thsed<eorrel at es
W:tg a gi gher @?s%%liibﬂﬁlibgﬂof- $&m§éﬂa§ibmy R%bﬁﬁ&@dcg?ll@bbei&@tai‘ﬁt egefor uitn
gl yburide up to a.total.dose, 7. s ro. was observed wit
metformn ther%"’lplia/t.l .ﬁes%jzaet é?eﬁ?%‘gé)%géggﬂrgpo%%gaﬁg%w ,(tit(%g,egjf%l%ied conbi nati on
met f or mi n/ gl yotFit@&iasdesEipp sheowhassigendt repyaducibigivg 9f 2004 nost

li kely to bri nglyyrdatieedtssbout her apdubicatadiigei]ino fmantweatfogwihi gh their
basel i ne HpAl 4, HQYenROtNad it o8ucidicagidan therapies, the mean decrease
from basel i ne I%AI ~1s larger for subjects with higher baseline levels. 5
Thi s phenonenon was not observed with glyburide) nmetformn or placebo and
i s not expect etb% gndersibe valvh Mthe8PTAOHRhEr 8pi es. This denonstrates the
contribution odorampensenis vaegessany pfror achi evi ng therapeutic glycemc
targets when baseljne A 31L&l hergraatersthgn 10 9% Monot herapy was
shown to hgve a plateaul ng of glycem c response for baseline HbAl ~ |evels <
9% whi l e fT'xed conbi nati on therapy had additional increnmental decreases in
HoAl ~ for baseline HbAl ~ levels < 9% For all subjects enrolled into the
open-l abel first 15 line treatnent phase with available data for at |east
two tinme points, the nean HbAl ~ at baseline was 9.45% By Weks 13, 26 and
39 approxi mately 50-55% of subjects hack’achi eved an HbAl ~ of |ess than 7%
and an additional 30% had achi eved an HbAl ~ < 8% This response rate and 20
magni t ude of change in HbAl ~ | owering can be expected wi th conbi nation
therapy but is rarely seen with nonot herapy anti hypergl ycem c agents. The
fundanental issue is what initial antihyperglycemc treatnent will achieve
the glycemc target of an HbAl~ < 7% in the greatest




25 proportion of patients. This data strengthens the need for the

reeval uation of current type 2 diabetes treatnent paradigns and to shift to
t he use of conbination therapy sooner in the di sease process. Wight gain
is typically observed with all 30 anti hypergl ycem c agents ot her than

met form n nonot herapy. Wth inproved glycem c control, a weight gain is
actual |y -expected as cal ories are conserved rather than Ios% (,?‘gq? t ‘8
nmet abolic control. In this clinical program as glycenmc co P 23%#) ved,
mnimal 35 early weight gain of approximately 1-2 kg was observed with

fi xed conbi nation therapy; this was Zawpdeabl e to the 2 kg wei ght gain
observed with first line glyburide - 45 30 April 2004 nonot herapy. In
doubl e- bl i nd t herapy, @H r e ..niiial 21@@ gai n, wei ght remai ned
stabl e and di dpnot S g OEH% chided b . Overall there were no
clinically or $thtidiuympgBey 5 significant differences between any of the
treat ment gsoups W tthe €spestingoschdnges conddveegl asneorpaped profile. As

the nost Severglﬁ.aétﬂlgntzén%leogxﬁtl&gﬁ fEQf@r{gQﬁsp&@Ce@QQx@@nt rolled trial,

smal | er changeS 1.n response to tectable. The first
line therapy 16°‘H°a“ﬂa§ﬁfmp%epﬁfloéwlb/f?ﬁ%%rllﬂgcper&u g g SEAT e cBhtrol but di et
and exerci se hBzamilesadyasliddevdess Pleehyiingdrhe MEaR PBRISNGS0 8.2% In
subj ects treat gdemidyhel bxetheeabi mellienst fes apye hitbrimadaguate adver se

effect on ipe plasgn  LohdarQkLh e diobal GhakesLer otne bblagdDL, and 15

i
triglyceri ges) o¥cemc cg cant ferences conpared wth Q.9r ei t her
gl yburi de and Ae¥§ nofoigeReF SPRA AR PR %@& % ﬁd“ t he
rel ati onship betviemidi abetegs wéohtglofbuande | orig- ey mrei)me@mliIbn rate the
goal of diabetgg, Rp3ge ?iyﬁu%!aé! i tmg acéuy@éﬁlan&jor&ﬁ:oﬂ’ahﬁ ain as near

normal glycem a %‘?ﬁﬁpginﬁﬁ%% Hek! Tar Zjpl e Q%l;e%gfd_lé%%f]gaﬁgent s with

synergistic or2g anISHB 0 on intuitively nmakes sense
to achi evel? the&*%i-paupifclgmqrééﬁincglt%ﬁe@‘ét: C‘P?F&P&ved“‘?ﬁfdéﬂ“@f‘%%cﬁrﬁ@‘ of the
nat ural hi st or ga&d1inepen2uih,alfelléswig suggestsk tdrabtoeny estriod et nent

par adi gms of al,Loyi 16 118l bl & OGN, PrIL: tockaplaMRALing a mOre

aggressive treatnent strate u be reassesse e of | ow dose
conbi nati on t h¥f&HY, Stﬁ&ﬁ?l%%%&r Y’?rwcec’ﬁ“pfﬁ%gusg[%of gTeaEc %i éeésjssresul ts in

better 30 tol ecabtinved foherrepddet ipypdaid ‘t’%e]%etanaﬁﬁﬁ?r farPtié¥apeut i c
approach |f20ta59eé§fla_ra@yto be achi eved and: conpliance naintained. The
ffixed conbination eya tl{’%ﬁg‘fw %Fhlzﬁ s{rgg laugpv&mggﬁexg%E gﬁ>§| ng and the

ease of use in a S|ncfe en |xeg nbi nat i of

net f br mi n/ gl ybéixer Ct"r‘i@llab‘quns P§3‘F“éctaﬁf’&r8f “r‘%%eﬁs\‘? Wn Ca"éﬂ?ﬁ‘év. ng %nd

mai nt ai ni ng gl poent cceconpipteriin patamatesswpt Hheygembinatign prayPcipri| 2004
di abet es who hayg m&%&%y%ﬁ ShMCEPE&r QORtERd oF thallietonanddexar ci se. The

use of Comil nation ?Xen%.af::r lc:aggjr%%f' v;a@eagfua&l%tde§lgﬁ S833¢aPr Ogressi on
a

appears to-Be &° %fl%l c soun ernative to the.classic treatnent 5
par adi gnms of aRPeihiensef &ifl BYROIGY C&FED WhitEe B driAS ‘B%ﬁeor e instituting a
nore aggr essi vepmbitatdlonni £aldoppsoeddyi thr eatfmmtl yreatad@pe TFhough not

eval uated in ttﬂkénéé‘@o%a@&@‘ﬁ&é)ﬁse& fb%sifrbiiﬁ%tlhala@iuee‘éeféstmmr nor mal
glycemc tar gets asﬂ{)dg %E £ |f%rmn aJYO 0 héié?(fﬁ‘g i ggagt: 10.Ln slow ng the
el

progr essi on of “PH&2 i'sease rocess the onset of

| ong- t er m dPaberbsevsshplickatieoss. t@’% d&"F%‘ﬁ%FSY?"?ﬁ)ﬁHFH'é‘T‘aﬁ pati ent
popul ati on t he cbinxeek L airhhnaitther efemetdflonai n Txeddgl iuri de was associ at ed
with a clinica c HeBymbtbn@! ¥e€MaLraoat rol wit hout
evi dence of de%&?n@igymlhe?%gsé}?éh%%\éﬁs o%mésaf ety concerns. There was no
clinically si gﬁFV?%%rﬂerﬁyﬁﬁﬁeﬁf@g no negative inpact in plasma |ipids
and a limted early weight gain foI | oned by stable weight with tinme. The
synergi sm af 2Q2f he gridoatss ad subf edty lrepesacienbi nation i s an
established one; a fied GaMBLAAILAN,Ofc TLEORSI 2 3RSyt do i 5

effectlvelnlrrprovmg ycem c contr ol glsa atlorhale chlcelnthe

ant i hyper gl yceﬁFéla?rfﬁr?éfﬁF‘éﬁﬂr}iﬁ%mFtt}i‘%raé’é’s REdthat "3 x 88 80 r’rtbl nati on
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25 sinmplifies dosing, is nore convenient and therefore may | ead to better
conpliance with therapy. The | ow dose (250/1.25 ng) fixed conbi nati on woul d
be the initial starting dose as first line therapy in drug naive subjects.
This should then be titrated as 30 indicated to achieve a HbAl ~ < 7%
OVERALL CONCLUSI ONS The safety amd efficacy data presented fromthis
clinical 'program assessing fixed conbination 35 nmetform n/glyburi

first line therapy in patients with type 2 di abetes confi rn#%i‘eeorfléeq@/i ng

- 47 30 April 2004 The percentages of subjects who discontinue from

t her apy becaus&csferifser g PYREM A2Ret S JlQ:S\/véFuTibrSque)‘éeéIO%% Aat o

met f or m n/ gl ybwshdeeconpatredced tp tetd ofaminum b bppirdeimardypbacebo. 5

Hypogl ycem a angys é!&@ 0”%19%1}‘55)60%%3/&@69 %mc%déd senl JnQPest herapy (Figure

0 coceirred ekl e WIE ppt e el e TR, S a1

t he inci denée nypga%t¢3mh¢ﬁ:estm€riéllta€1vérl§éoéVe<P|ﬁ §W§S§é‘ﬂa&]@(§o\%ﬁt h fixed
conbi nati on wagsohewasde foar ifpdfreantad gingduldes25hblh2be Nhadegpatred Wt h

met f or m n/ gl ybérlgggmiscpoclogéoggﬂ%gdd}ét %gibg;{g}&s(eﬁ gure 10) . No new or

unexpect ed adv e events or | aborator normal i ties occurred in subjects
who received | ongterm open-| abel fixed conbination netform n/glyburide. 20

Significantly béettersefdy deeygmfantd Redattioibi nati on netform n/ gl yburi de at
any dose stjpength asTﬁi’é deneededy agneakesk I edueléanerof ratdorgkyapmi c

parameters (MORhzp postprandial abigpse, Lasting aliconc, A0do25,

fruct osam ne) (P ac€bo buri: ormn trherapy S
A synergistic @PFé@lﬂabflotnﬁet?’b’w &BS@'{%}?% ﬁéﬁ‘ﬁ??nitiné?ﬁetl ng nmultiple
nmet abolic defects to inprove beta 30 cell function and insulin sensitivity,

as evidenced by, 45)ost3 andicae Rl asimm gl ucose and insuli n excursions, to
achi eve i rrproved met ontr 35 A hi gher
frequency of patient én?)ﬂsﬁs)@g %‘btr%’f“ﬁa‘f‘?%ﬁx 'EHF FmAs burl "fe© therapy
achieved a gl yowsi petframageatiar taéig@%t%ﬁ"aanmﬁmwasl? e frgg the 30 Apri |

2004 Effici ent3zgtv¥§16rﬂ£udbawéd RgehOmddepapesdi c targets for any baseline
HOAl ~ conpared wi th p bé‘%&% | ydotdey ﬂf&%ﬂf@t Eormeritheyan cAs initial

therapy, glyburide an n were s have a QI at eaui ng of

gl ycenic respor?é@nﬁ%rflﬁﬁfséﬁﬁﬁ%l%ﬁxf‘ HbRsg 35 GQWWﬁQWQ PF%E combi nati on
met f or mi n/ @0y buwtiedtept dermint el taddia¢ehmaliol heviereedlareekscoéases i n HbAl ~

for baseline HRAhgohEy&d $r2alfnt .

Secondary outcomes included the following:
-  Incidence of adverse events, particularly
hypoglycemia and gastrointestinal side effects,
25 was compared among treatment arms after 20 and
32 weeks of randomized therapy.

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

of randomized therapy.

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

randomized therapy.
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10 Limted early weight gain paralleling inproved glycemc control,

conpar abl e to gl yburi de nonot herapy; however, weight remained stable with
time. 15 No adverse effect of the fixed conbination therapies on the lipid
profile (total cholesterol, LDL, HDL, and triglycerides) or significant

di fferences from placebo or either glyburide and netform n nonot herapy. 20
The fravorable efficacy and tolerability of fixed conbinatio .

met f orm n/ gl yburi de 250/ 1. 25 ng supports its use as the ini??aﬁ‘ rth(QrCH ng
dose in first line therap 25 The above results clearly show that treating
di abetes with Bhe | oW Lfet f or ni n/ gl yburide formul ati on of the invention
(250 ng/1.25 ng) is mécceash aguisvuatfentl ureedf iaatyakoglihmiridgher dosage
form (500 nmy/ 2.2 Mnodﬁnhﬁcﬁf Jﬁ%@kidé‘%oﬁﬂlﬁﬂ%&e%%ﬁ& &lberls: 20 - 49

30 April 2004 That is ge first line treatnmept o~
type 2 di abet eSYRR %%ﬁ&eﬁ?ﬁ \}’éelﬁiﬁF‘ésau g2 |‘éwcf r\‘/%ﬁlsclha Conpri ses

admi ni steri Ag <edpngruased areMpepaivechefiact piat géntosa hewedind treat nent,

a~ first |line whenaped ihhesmfieat c | yEaf;ﬁ@:etdmg tan s eaf adone
pharmaceut | cal Sfopmlatli0 LAMREESLAE 3 yvnsiagﬁg sonf napan; f et fomain

and at | east one or nere other anti whi c4 1.s_one or iuora of

g gl ucosi daee FARPHRATGP™ Wi f@&@ﬁq%rkéfp‘é?ﬂqtﬂ‘ériw QL eithsT ds y)in, a
FPAR or| ~ deal iaadeqscect oo daftancardemicdyoexdits~dnories ugenefliaw nBde aad an

a~2 inhi bi tigr, qwhk chonpyiaut t&s t@qreréﬁ,a%rsgbrw-ltmal hsd. eqt ~i yal an~ o~cac~r
in txe~ping diabet es,, | ntgn[aylg n é_‘lve Petdf ents Dy nW|c drlgil%ﬁggn&%sal |y

redaced Side el ects) a8 conp are rmn _an ar "ant1 di abexi e
agent enpl oyedeme%iﬁﬁsttﬁn%‘flp%ﬂweygﬁf%@c GaliltFlSPld%aﬁ’eESt Wi8kei n the dgse of
rr~etformn i sSther&y dnostbjdaxspwinh dgpa elaiiapedeosagsel Mitaki mitthe rage froze

taEOpt ¢ ﬁ60 ngt t gng & até5gorq@r012onT&%tn%EBO&é%lg@bOQQlﬁd%le:a' m 1 wherein
e other -~nti

eac agent in | our . dos n i~ .one or nore of
a ~tucosi dd2e CRAFHTY 8R5 SRFUE gf)chll?el éghl%%egje 2% ?’u‘f_ﬁ ifsefsn%hlﬂ or a
P' PAR alJ~y duamlmongorrsipyorher cohparablichpa~besdipediaird s3deThe rret hod a~
debned ip clai BEreZ retRe tTR1iQL AR aRkhdshapr wigaNdadenogai d | o~v dose
form-lation i~ 2Qne. Oor, .SheLe of acarbo~e or insulin, ~. A nethod for

| owering bl 4od T‘v?cose in hy~er gl yce~ ruse | n atie whi ch
conpri ses adni ni st er T trénﬁo‘h’tﬁ?élng‘b‘é‘?]ieeﬁlhf‘ﬂ ré@& g‘? ‘%) ﬁfe‘ﬁ

t her apeudc il y sehi@ecin duejacmunt thftypel wd tvet eghme blidast wbal hefver rrul ation
eonmpa~ing a | ow,de, a&%ny;byébﬂﬂcoeomrae@ﬁoamao and Stedcast tengdr nore her
anddi spedc agen .Is one or _nare of a g~ucosidage inhibitor) a
gtucagon' lil ~e %Ep owin Bt Hsulin, a PPAR al~y duet agonist ot her
khan a thi~znlidi pedt oae?\dmanih%lt'e‘tﬁtllt”fln‘i”‘ac)‘?1 §ﬁ6e%rf1°£|92m?%f'1 BHE4r) whi ch

provi des at | east subst ajltybatride egubirsdtenn prodmt Enrt2@atdelg 4 abetes in
dru$ naivejgac3enta, butyukhs@iizeaned Qiaﬂ{ r@&éﬁ.@@lﬁ'ﬁ'@i‘ﬂdf 8Cisd as
conpared ; o comnbi natl ons of ~tforzpin end t her gent,

enpl oyed in subr ASr Ee5% jzg nt-t“!feat lnh| lOd an %S‘%E%g%% wher ei n
the dose of net- form n witd tyPar? ghdReitest @eb%bmsa@ha ]EI%YGI y dosage within
the ran a from about 15QGnaget@aBbalycad> rgntbol Anmdibodarfdc decreasi ng
nsulin resistance decreaslng-0aaTRch AN R AT GRhA0- BaRksBrangt al
insulin |eVﬁ| s or decreasing pos?ﬁﬁpran If ucose excursion, an a diabetic
human Pati eft) which corffrs&8™ et B "ﬁfg’ to a human patient in need of
treatment a | ow dose pharmaceutical fornulation conprising a | ow doso

conbi nati on of me~fogcnizamaarsedicibrast DEexed el eeofdeiingaadi abetic
agent, which is one or S ILQr agonl i ke
peptide~l ~C~LP-1), i nsgﬂy‘% Qid% O%EH&F% g)?laﬁr&m(yrfg%gg%ﬁ @eﬁﬁ il

t hi azol i di nedi one, a medUPBRAFH& ERdICYRP éPleﬂ%ﬁﬁ Feh Wi e aﬁ’%ve des at

| east subst3dantial ly equiiradegtaef bilgeeyid gonreat |qmgdttei‘—aﬁbé1 es in drag naive
patients, but wth substanatuabl wingdusadial deiefdfreats, as conpared to

conbi nations of netforrcria and tho other aatidi apetie agent, enployed 9n
su~stantiall ~r higher daily dosages, W ~er~in die do~o of ne~otmn is is an
anount to ~rovi~lo a daily dosage within the range from about 1b0 ng to
about 750 n~. 6. The nethod as defined aoctaim~ therein the human patient
i~ a drug naive patient and the | ow dose forrmulation is adm nistered as
first line therapy. 7. The ~thod as defined in claim4 wharein the
metfoTTnin is said 14w doss f~nulation is adm nistered in an atnor~n~
within the range from about 160 to about 400 rng 1 to 4 dines daily, with a
maxi mum dai |l y dosage of netforrnin of abput 750 ~g and a mininmumdaily
dosago of rnetform n of about 225 ny. - ~1

CAY. . A5. A . As[. AFA A{. A. AA. A3A An. Al . Ay. AY{. A5. AFU. An. A

A AY. A5r . A, hS. AU@GR. AUf , AUf AS AUSy A@ AAS’P Ah@ A{ @ . AU@R AU@ AU@ AS, .

A A ™ AC -~ Al o~ AL 1T AN AN~



S e
FLK} wr | ga\ VI
caUl ca] a] oal cal cal ol e cnal o cra cajca oo caleal cal cal al al catd cal
KPY g Mn(,,... 50| 6661 7u7>>) >SEEFMMWAJ Uzupkf a\ WJ] ca] ca] ca] ca] ca] ca] ca] ca]c
a] ca] ca] ca] ca] ca] ca] @a] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] caU] ca] caU]ca]c
al/U=U [ '\ \ AdYdgdkkkl nnnxoo#pkrrrrr!z+z9zzzzzz} xsni d*Xkf a\ ca cal ca
L]cgglcg] gia]cgia] ca] ca] cal] ca] cal] ca] cal] ca] caU] ca] ca] ca] ca] ca] i\%%{] %@a] cajc
n ca :
zzzzzdn| w/iB] - 78Fqv} xeBIRPTENES\ WJ| U] cal] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca
gﬂagféfgﬂhpa{(rakga@l&aipia] ] \(5\23‘ cia] ca] ca] ca] ca] cal ca] cal] ca] ca
akl z+e@KY, upRég a\ a calc .
ay] ca] cal] ca] cal ca% %%@Oggfgaqacf\g%aﬁ} ca %g] %Lﬁ%ﬁﬁ%ﬁﬁlﬁlgﬁ%g&] cacacale
. Maki } 2\ | wr nhcFRRf @k §80F] ©8] /9P 4P cH]CAPE RS cHfEaviea) capcaftacd cal ca] cal ¢
alcaU] cal] ca] ctakea] eabdhat ba] ealfaftial/gd)ioaticteafealet that has
ST S s g KRl iy
a] ca] c”*a] cal ca
a] caU] ca] caY] nggj(c) -%YJSL—2J§5F‘1§S[ aézui)%a] ca] ca] ca] c*a] ca] ca] c”a] Lg?(l:J]a]ch]cgaU]] g
a] ca] ca] ca] cga] ca] ca] ca] ca] ca] ca] c”a] ca] ca] cha] ca] ca]ca]ca]ca! >-=
ov~ysni c"Yj e [ Vkg] cajealerie) calreapeal arl éaltafier) cal ca] cal] ca] ca] cal] ca] ca
ani a 20 & Eii”cé?ig?cé%cai%i%lﬁ%%%% L%fcgzéa*a‘%lé L -
_ ajca
ca] cal] ca] ca] cal] ca] ca] CAPPERF P CEf caltte¥( 2 A?’Lf\;l!z! B ;:O,afllJ]G(lz?)]lgg] cal cal cal
9@am AHHHN{ vl gb] X] c] cajrzabcnl za] chpradica) 6ayceiicafrentta] @aych$ ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] c’a] calpalead Galeak cdaliaal calANNGROEPRGQ QR RORRRSSUUUUULY
Oy s Yo keabeal s el eahaarl ¢l ckeathealalcal call cal cal ¢
C ca aJ cal ca] c”a

aU] ca] cal] ca] cal] ca] ca] aj calUca cajc
XBYGZJZTZb29 2\ \ ’\""_FaKatﬂ?oﬁégwxaMX' S yifenys| isic 8182 ¥U] ca] ca] caU] ca] ca
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109 () - S#109%&' () - 8@R| Z8! gL#lo%&f()-!\YL#109@0&T()-!\YL#lo%?:&f()-!"\YL#10
O%&' ()- YLA#LOWNN ()-, 10%& ()-Ri o\ 13 10%KH & () - SH109EK () -
10 10 103:f10%&f()-!2¥Lﬂ$096ﬁ€§s!afYE#lzﬂWWe€¥s and assess after 32
vWUB{\ : |, R2510%6S& () - ! Rieek@YHe (roportidiy SE S&iHjeckts102415[ES&' ()-! "3
therapeutic response in glycemic control of
oral administration of each metformin/glyburide
combination regimen when compared to the
therapeutic response achieved with metformin
25 monotherapy, glyburide monotherapy and placebo
regimens. Therapeutic plasma glucose response
will be defined as a FPG < 126 mg/dL (based on
current ADA guidelines for FPG). Therapeutic
response for HbA;. will be defined as Hba;c

30 < 7%.

3. To assess after 20 weeks and assess after 32

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

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

the reduction in fasting glucose and 2-hour
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monotherapy and placebo.

4. To assess the durability of reductions in HbA;.
levels after 32 weeks of administration of

fixed combination metformin/glyburide product.

5. To assess long-term safety and efficacy of
fixed combination metformin/glyburide products.

D. STUDY DESIGN

This Was a multicenter, randomized, five-arm,
parallel group, double-blind, placebo controlled trial of
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
antihyperglycemic therapy for the 2 months prior to
screening. Approximately 100 US sites enrolled up to a
maximum of 800 patients with type 2 diabetes mellitus who
had inadequate glycemic control defined as an HbA;.
between 7-11% on diet and exercise. The minimum number
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

follows:

(1) Period A — Two Week Dietary and Placebo

Lead-in Phase _

This initial phase included dietary instruction on
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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Tolerability of the administration of multiple capsules
and tablets were assessed with placebo. Home glucose

meters were dispensed with instruction on their use.

5 (2) Period B ~ 4 Week Double-blind Once Daily

Stable Dose Phase

Period B began the randomized, double-blind,
parallel quadruple dummy treatment phase. Eligible
patients were randomized to 1 of 5 study arms which

10 included placebo, glyburide monotherapy, metformin
monotherapy, and two different dose strengths of fixed
combination metformin/glyburide product (Examples 1 and
2) . Subjects were maintained on once daily dosing for a
4 week period so that the contribution of the individual

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

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

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

patients may have had to discontinue randomized study
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treatment duration was extended. Subjects not
discontinuing randomized study drug due to lack of
efficacy remained on stable doses for a total of 24 weeks
to evaluate durability of efficacy and gather additional
safety and tolerability data. The study remained blinded
and those subjects who discontinued randomized study drug
due to lack of efficacy were eligible to begin the long-
term, open-label treatment phase with fixed combination
product.

This 28 week phase included an initial 4 week
titration segment to improve glycemic control followed by
a 24 week stable dose phase. BAnalysis for the primary
outcome was assessed at the 16 week of Period C.
Subjects were evaluated for discontinuation of randomized
study drug due to lack of glycemic control beginning at
visit C1 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
randomized study drug remained blinded. Subjects who
remained on randomized study drug continued the stable
dose phase for a total of 28 weeks to allow evaluation of
durability of efficacy and to gather additional safety
and tolerability data. Subjects were evaluated for
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:
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
Period A glycemic criteria, were eligible for enrollment

into Period A.
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Period A:

This period was a single-blind placebo lead-in to
rest patient tolerability of ingesting multiple capsules
and tablets in addition to evaluating compliance with the

5 quadruple dummy design. Patients received kits
containing four bottles of placebo corresponding to study
drug.

Week 0 (Visit Al) - Subjects were instructed to
take 1 capsule or tablet from each bottle with their

10 first meal of the morning.

Week 1 (Visit AB8) - Subjects were instructed to
take 1 capsule or tablet from each bottle with their
first meal of the day and a second capsule or tablet from
each bottle with their evening meal.

15
Period B: ,

Following completion of the single-blind lead-in
phase (Period A), qualifying subjects commenced therapy
in the randomized, double-blind treatment phase (Period

20 B). At visit A15/Bl subjects were randomized to once
daily dosing with breakfast of placebo, glyburide 2.5 mg,
metformin 500 mg, metformin/glyburide 250/1.25 mg or
metformin/glyburide 500/2.5 mg. Once daily dosing
remained stable for a total of 4 weeks.

25
Period C:

Following completion of the 4 week stable once
daily dose phase (Period B) subjects continued the same
randomized therapy in the 28 week titration/stable dose

30 treatment phase (Period C). Study medication was
titrated at visits C1, C15 and C29. Medication was dosed
with the first morning meal and with the evening meal.
Potential maximal doses achieved included glyburide 10
mg, metformin 2000 mg, met formin/glyburide 1000/5 mg,

35 metformin/glyburide 2000/10 mg. After the 4 week
titration segment in Period C, subjects continued on a
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stable dose of study medication for the remainder of
Period C.
Once adequate glycemic control had been achieved or
maximum dose had been attained, study drug was not
5 increased and was only reduced with documented

hypoglycemia.

RESULTS
The results obtained from the above studies
10 indicate that the low dose metformin-glyburide (250/1.25)
formulation of the invention achieved glycemic control at
least essentially equivalent to the high dose metformin-
glyburide (500/2.5) formulation as evidenced by

15 (1) a therapeutic response for hemoglobin Alc,
namely, a reduction in HbAlc of below 7% (from a mean
baseline of 8.2%) at week 20 (Figures 1, 2 and 3), at
weeks 20 and 32 and final visit (Figures 4 and 5)

(2) a therapeutic response for fasting plasma

20 glucose (FPG), namely, a reduction in FPG to less than
126 mg/dL after 20 weeks (from a baseline of about 175
mg/dL), (as shown in Figures 6)

(3) a therapeutic response for post-prandial
insulin levels, namely an increase in post-prandial

25 insulin of 19-25 piu/mL (microinternaticnal 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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At the same time, the above efficacy results
employing the low dose formulation of the invention
(Example 1) were achieved with reduced incidence of side
effects (Figures 9 and 10).

5 As seen in Figure 9, the incidence of hypoglycemia
employing the low dose formulation of the invention
(Example 1) is less than about 1/3 of that occurring
using the prior art high dose formulation (Example 2)
employed in generally accepted medical practice for

10 treating diabetes.

As seen in Figure 10, the incidence of
gastrointestinal side effects employing the low dose
formulation of the invention (Example 1) is less than 20%
of that occurring using the high dose formulation

15 (Example 2) employed in generally accepted medical
practice for treating diabetes.

A discussion of the above results follows.

Discussion of Results

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

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

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

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

proven to be effective in achieving glycemic control;
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glycemic control. Given that a combination of insulin
resistance and relative deficiency of insulin secretion
5 1s the pathophysiological basis of type 2 diabetes, it is
expected that combinations of agents offer greater
therapeutic potential. Thus, both clinical experience
and pathophysiologic evidence support the use of
combination therapy earlier in the disease process.
10 While a fixed combination of metformin and
glyburide is not a novel concept, and, as discussed
above, different forms of it are available outside the
U.8. for first and second line therapy., the use of
combination therapy, low or moderate dose, as first line
15 treatment in drug naive patients has never been studied
in large controlled clinical trials. Treating to a near
euglycemic target, an HbA;. < 7% as recommended by the
ADA, is the goal with any antihyperglycemic therapy.
However, depending upon the duration of diabetes and the
20 progression of the disease, a single agent may not
provide the efficacy necessary to bring even newly
diagnosed patients to their target goal. The data
presented in this summary provides evidence that a low
dose fixed combination metformin/glyburide product is
25 safe and provides the efficient antihyperglycemic potency
necessary to bring most drug naive patients to the ADA’'s
recommended glycemic target.
As first line therapy, a single formulation of
fixed combination metformin/glyburide in ratio of a 200:1
30 metformin/glyburide was evaluated using two different
dose strengths, a low dose (metformin/glyburide 250/1.25
mg) and a medium dose (metformin/glyburide 500/2.5 mg) .
The two dose strengths of fixed combination
metformin/glyburide product were compared in a double-
35 blind study to placebo, glyburide monotherapy and
metformin monotherapy. Mean final doses achieved in each

treatment arm were approximately 5.3 mg of glyburide,
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mg) metformin/glyburide fixed combination and 818/4.1 mg
of medium dose (500/2.5 mg) fixed combination. When used
as first line therapy, fiked combination
5 metformin/glyburide treatment achieved statistically
significant improvement in glycemic control compared to
metformin, glyburide or placebo. The interim open-label
treatment data confirmed the clinical utility of fixed
combination therapy in a more “glycemically diverse”

10 patient population and for a longer period of time.

Safety
As first line therapy use, two dose strengths of

metformin/glyburide were evaluated; a low-dose (250/1.25

15 mg) and a medium dose (500/2.5 mg) strength were compared
with placebo, glyburide and metformin. In the double-
blind phase of this study, diarrhea was the most
frequently-occurring adverse effects (AE) in those
subjects who were on metformin mono- or combination

20 therapy. Importantly, however, the incidence of
gastrointestinal AEs was lower in the low dose fixed
combination group than in the metformin monotherapy group
(as seen in Figure 10). Discontinuations due to AEs also
occurred with the lowest frequency in the low dose fixed

25 combination group compared to any of the other active
treatments. Discontinuations due to lack of glycemic
control were lowest in both the fixed combination groups,
and severe hypoglycemia was not observed in this study.
The frequency of subjects reporting an episode of

30 hypoglycemia was highest in the medium dose fixed
combination treatment group, while the low dose group had
a lower incidence than glyburide monotherapy (Figure 9).
Mild increase in lactate levels were observed in all
metformin groups, but no cases of lactic acidosis were

35 reported in this study.

In the open-label phase of the study, subjects

could be directly enroclled if they did not meet the
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glycemic criteria for entry into the double blind study.
Subjects could also enter the open-label phase if they
discontinued premaﬁurely from the double-blind phase due
to lack of glycemic control, or after they completed the
double-blind phase. In the open-phase of the study, the
AE profile was similar to that observed in the double-
blind phase, with the most frequently-occurring AEs in
the same body systems. The low dose combination group
again displayed a favorable overall safety profile
compared to the medium dose group.

In both the newly-diagnosed subjects as well as
inadequately-controlled subjects, the overall pattern of
safety and telerability observed in the double-blind
studies was as expected from the clinical experience with
metformin and glyburide. No new or unexpected events orx
laboratory abnormalities were observed in this clinical
program. Interim analyses of the long-term open-label
extensions support the favorable safety profile observed
in the short-term phase of the studies. In particular,
the low dose fixed combination showed a favorable
safety/tolerability profile when compared to the other

regimens used in this program.

Efficacy
Double-blind, first line therapy demonstrated a

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

- 40 -

@



"10%& ()-m F, ; PWWB{\ =0! " 100& ()-f& ~ 10%& ()-f&# 10%& ()-f& 1'"
109 ()-f& a% 109%5& ()-f& 6 10% & ()-f&B:zodY: 0! f10%& ()-s 10 10
108109 ()-!'# 109% ()-f& "~ 109%& ()-f& #+ 109%& ()-f& J2:0 010%=k' ()-= -
10938 ()-= 10%6& ()-= 10%& ()-= 109%& ()-= #10%%' ()- u]C 0 109 ()-=
10938 ()-= 10%6&' ()-= 10%%& ()-= 10%& ()-= 1:;V x*?:0 109%& () -=
1098 ()-= 10%& ()-= 10%xX ()-= .

30 April 2004

6.79%, 6.68%, 6.44%) to Week 32 (6.78%, 6.96%, 6.87%,
6.68%) of double-blind therapy below the therapeutic
target of 7% (Figures 3 and 4).
Interim open-label first line therapy data

5 demonstrate that for subjects directly enrolled, the mean
HbA,. at baseline was 10.6%, and for the subset of
subjects with available data, a mean decrease of 3.5% in
HbA,. was achieved with a mean HbA;. of 7.1% through 26
weeks. Of the subjects directly enrolled into open-label

10 therapy, 87% received the medium dose 500/2.5 mg fixed
combination as initial therapy and at the time of the
interim report, the mean dose of fixed combination
therapy was metformin/glyburide 1569/7.85 mg. For
subjects with available open-label data completing the

15 double-blind treatment phase and continuing into the
open-label treatment phase, the mean HbA;c at baseline was
8.32%. For all subjects reaching 13 weeks of therapy, a
mean decrease of 1.76% in HbA,. was achieved with the mean
HbA,. of 6.56%. Of the subjects completing the double-

20 blind treatment phase and continuing into the open-label
treatment phase, 78% received the low dose (250/1.25 mg)
and 22% received the medium dose (500/2.5 mg) fixed
combination as initial therapy. The mean dose of fixed
combination therapy was metformin/glyburide 696/3.48 mg.

25 No clinically significant patterns of greater or
reduced effect were apparent in any of the sub-
populations (age, gender, race) with respect to response
in HbA,. from baseline in either double-blind trial with
fixed combination metformin/glyburide as first line

30 therapy.

This clinical program also assessed fasting plasma
glucose as a parameters of short term glycemic control.
FPG results in double-blind studies were consistent with
the HbA,. results. As first line therapy, statistically

35 and clinically significant larger mean decreases in FPG
for both fixed combination treatment groups compared to
placeboc and metformin were achieved (Figure 6). An early
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response to fixed combination therapy was observed;
differences among treatment groups were apparent by Week
2 of double-blind therapy as a time when subjects were
still undergoing initial titration and were receiving

5 only one-half potential maximum dosing. This early
response at one-half maximum dosing in a monotherapy
refractory patient population demonstrates the benefit of
combination therapy for the patient and using combination
therapy earlier in the disease process.

10 HemoglobinA,. is the prevailing standard measure of
overall glycemic control and it is the glycemic marker
found to be correlated with long term complications.
Although, fasting plasma glucose, the current standard
for the diagnosis of diabetes, is a faster, more

15 convenient marker, it does not provide an optimal

assessment of circadian glycemic control. It has been
shown, and intuitively understood, that non-fasting
plasma glucose is a better marker of diabetic control
than FPG in type 2 diabetes; it also correlates better

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

25 glycemia is the goal in preventing long term
complications of diabetes then monitoring and lowering :
postprandial glucose is a rational strategy in improving B }
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
treatmeﬁt 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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rather than the absolute value demonstrates that
5 glyburide is similar to placebo, metformin achieves
better postprandial glucose lowering than glyburide and
placebo, and that the low dose combination is the most
powerful in lowering postprandial glucose excursion. As
there is no published clinical data with combination
10 therapy studied in a drug naive patient population, these
results add new insight to understanding of the impact of
treatment options at this stage of the disease. Indeed,
the results could not have been predicted from the
changes observed in the much studies second line therapy
15 population.
Insulin levels were evaluated in the fasting and
postprandial state in the first line therapy study
(Figure 7). There was a statistically significant
increase in insulin response in the presence of a glucose
20 load for both fixed combination treatment groups (24-28.8
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 decrease in glucose excursion
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109&' ()-# U F 140948 28%(y£ #blagebo following 20 weeks of double- ind
therapy. 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 31mply 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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metformin or placebo and is not expected to be seen with
other monotherapies. This demonstrates the contribution
of components necessary for achieving therapeutic
glycemic targets when baseline HbA,;. level is greater than
10 9%. Monotherapy was shown to have a plateauing of
glycemic response for baseline HbA,. levels < 9% while
fixed combination therapy had additional incremental
decreases in HbA,. for baseline HbA,. levels < 9%.
For all subjects enrolled into the open-label first
15 1line treatment phase with available data for at least two
time points, the mean HbA;. at baseline was 9.45%. By
Weeks 13, 26 and 39 approximately 50-55% of subjects had
achieved an HbA,. of less than 7% and an additional 30%
had achieved an HbA,. < 8%. This response rate and
20 wmagnitude of change in HbA,. lowering can be expected with
combination therapy but is rarely seen with monotherapy
antihyperglycemic agents. The fundamental issue is what
initial antihyperglycemic treatment will achieve the
glycemic target of an HbA;. < 7% in the greatest
25 proportion of patients. This data strengthens the need
for the reevaluation of current type 2 diabetes treatment
paradigms and to shift to the use of combination therapy
sooner in the disease process.
Weight gain is typically observed with all
30 antihyperglycemic agents other than metformin
monotherapy. With improved glycemic control, a weight
gain is actually expected as calories are conserved
rather than lost due to poor metabolic control. In this
clinical program, as glycemic control improved, minimal
35 early weight gain of approximately 1-2 kg was observed
with fixed combination therapy; this was comparable to
the 2 kg weight gain observed with first line glyburide
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‘ 10 patient population had inadequate glycemic control but
diet and exercise has already succeeded in bringing the
mean HbA,. to 8.2%. In subjects treated with fixed
combination therapy, there was no adverse effect on the
plasma lipid profile (total cholesterol, LDL, HDL, and
15 triglycerides) or significant differences coﬁpared with
placebo or either glyburide and metformin monotherapy.
With better understanding of the relationship
between diabetes control and long-term complication rate
the goal of diabetes management today is to achieve and
20 maintain as near normal glycemia as possible. Targeting
multiple defects using agents with synergistic or
complementary mechanisms of action intuitively makes
sense to achieve a therapeutic glycemic target. Improved
understanding of the natural history of type 2 diabetes
25 suggests that current treatment paradigms of allowing
“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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diabetes who have inadequate glycemic control with diet

and exercise. The use of combination therapy earlier in
the diabetes disease progression appears to be a
clinically sound alternative to the classic treatment
5 paradigms of allowing failure of step wise therapy before
instituting a more aggressive, but clinically sound,
treatment strategy. Though not evaluated in this short-
term study, the strategy to achieve as near normal
glycemic targets as possible is likely to have an impact
10 in slowing the progression of the diabetes disease
process and delay the onset of long-term diabetes
complications. Given a refractory monotherapy patient
population the fixed combination of metformin and
glyburide was associated with a clinically significant
15 improvement in glycemic control without evidence of
detrimental metabolic effects or safety concerms. 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;c < 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 percentages of subjects who discontinue from
therapy because of hyperglycemia were lower for fixed
combination metformin/glyburide compared with
metformin, glyburide, and placebo.

¢ Hypoglycemia and symptoms of hypoglycemia, as first
line therapy (Figure 9), occurred less often with
metformin/glyburide 250/1.25 mg compared to
metformin/glyburide 500/2.5 mg and glyburide.
10
¢ As first line therapy, the incidence of

gastrointestinal adverse events associated with fixed
combination was lowest for metformin/glyburide 250/1.25
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. - i

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

control.

35 e A higher frequency of patients on fixed combination
metformin/glyburide therapy achieved a glycemic
therapeutic target of an Hba,. S 7%.
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response for baseline HbA;. levels > 9% while fixed
combination metformin/glyburide therapy had additional
incremental decreases in HbA,. for baseline HbA,. levels
> 9%.

Limited early weight gain paralleling improved glycemic
control, comparable to glyburide monotherapy; however,

weight remained stable with time.

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.

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.

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.

10
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a drug to g deug nalve human patient in need of treatment,
as first line therapy, a therapentically affactive low dose of
a pharmaceuticnl formulation comprising a low dose com-
bination of metformin and at least one or more other
antidiabetic agent, which is one or more of 3 glucosidase
inhibitor, a glucagon-like peptide-1 (GLP-1), insulin, a
FPAR ody dual agonist other than a thiazolidinedione, a
meglitimide and an aP2 inhibitor, which provides at Jeast
snbstantially equiyalent, efficacy in treating diabetes in drug
naive petients, but with substantially rednced side effacts, as
compared to metformin and said other antddiabetic agent
employed in substantially higher daily dosages, wherein the
dose of metformin is in an amount to provide a daily dosage
within the range from abont 160 mg to about 750 mg.

2. The method as defined in claim 1 wherein the other
antidigbetic agent in said low dose formmlation is one or
more of a glucosidase inhibitor, a glucagon-like peptide-1
(GLP-1), insulin, or 8 FPAR a/y dual agonist other than a
thiazolidinedione.

3. The method as defined in claim 1 wherein the other
antidisbetic agent in said low dose formulation is one or
more of acarbose or insulin,

4. A method for lowering blood glucose in a hyperglyce-
mic human patient, which comprises administering to a
human patient in need of treatment a therapeutically effec-
tive amount of a low dose pharmaceutical formulation
comprising a low dose combination of metformin apd at
least one or more ofher antdiabetic agent, which Is one or
mare of & glicosidase inhibitor, a glucagon-like peptide-1
(GLP-1), ingulin, a PPAR o/y dual agonist other than a
thiazolidinedione, 3 meglitimide and an aP2 inhibitor, which
provides at Jeast substantially equivalent efficacy in treating
diabetes in drug nalve patients, but with substantially
reduced side effects, as compared to combinations of met-
formin and the other antidiabetic agent, employed in sub-
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stantially higher daily dosages, wherein the dose of met-
formin is in an amount to provide a daily dosage within the
ran ¢ from about 160 mg to about 750 mg.

5, A method for decreasing ipsulin resistance, decreasing
hemoglobinA, ., increasing post-prandial insulin levels or
decreasing post-prandial glucose excursion, in a diabetic
buman patient, which comprises administering to a buman
patient in need of treatment a low dose pharmaceutical
formmlation comprising a low dose combination of met-
formin and at least one or more other antidiabetic agent,

which is one or moare of a glucosidase inhibitor, a glncagon-
like peptide-1 (GLP-1), insulin, a PPAR ovy dual agonist
other than a thiazolidinedione, a meglitimide and an aP2
inhibitor, which provyides at least substantially equivalent
efficacy in treating diabetes in dmg naive patients, but with
gubstantially reduced side effects, as compared to combina-
tions of metformin and the other antidiabetic agent,
employed in suhstantially higher daily dosages, wherein the
dose of metformin is in an amount to provide a daily dosage
within the range from about 160 mg to about 750 mg.

6, The method as defined in claim 4 wherein the human
patient is a drug naive patient and the low dose formulation
is administered a3 first line therapy.

7. The method as defined in claim 4 wherein the met-
formin is said low dose formulation is administered in an
amount within the range from about 160 to about 400 mg 1
to 4 times daily, with a maximum daily dosage of metformin
of abput 750 mg and a minimum daily dosage of metformin
of about 225 mg.




