;e3e] Z%d @6T12 May 2004 METHOD FOR TREATI NG DI ABETES Reference to O her
Applications This is a continuation-in-part of U S Application 5 Seri al

No. 09/432,465, filed Novenber 3, 1999 (Attorney File LA0046). Field of the
I nvention The present invention relates to a method for 10 treating type 2
di abetes in drug naive patients, enploying a | ow dose fornul ati on which

i ncludes netformn and gl yburi de The | ow dose fornul ation has at | east
substantially equivalent efficacy in treating type 2 di abetlesMay 2@@far ed
to formul ati ons containing higher 15 doses of netform n and/or gl yburi de;
but Wth substantially reduced side effects. Background of the Invention

The bi guani de anti hyperglycem c_agent netformn 20 disclosed in U S. Patent
No. 3,174,901 is currently W@H&EMME% formof its

hydrochl oride salt (d ucophage), Bristol-Mers Squibb Conpany). The

di agnosi s and nmanagenent of temeeerdcdlitabotesr mebliddtsohs rapi dly undergoi ng
progressive changes. Iﬁhl%%sa @gmm@%llxnﬁlqpﬁgwdoftgaé Ayeam:Ggont rol
makes a di ffereng €y a'll'lh E Q& deﬁ Talgé/ Aos § tto achi eve and
mai ntai n as néar ~hor e M & as pé 7 B FT prevent (R FBRY- term

m crovascul ar anﬁlﬁ%é@&\?gggul ar conplications of an el evated bl ood gl ucose.
The 30 di agnosi s of di abetes has undergone significant changes as evi denced
by the new ADA di agnostic and clm@mssiaf b£aneonngdsitdehi nes. Oral therapeutic
options for the treat ngpt 9£sé&ép§m?erﬁ'1@9 eelgltgguc; ta“r§?1 }gﬁt il recently, have

been severely Ilmted Pr For g lt? , ur eas been 35 the

mai nstay of ofal “HFRDEEe5YRREntsd er’felshén Weﬁa’é’tea{’%"sle“gﬁlfonyl ur eas
target one nechafMBIRYERIhY plvg R9ee Fioampla tdegneritabngng ysigri retdeerit i on from
the - 1 12 Mawn20f4bheide celfhe 1Swndesd ¥F8ppulduies hwvacl Beses of agents
have been added fsabéﬂmﬁmaauy diqabel % AL FRNRBY Al WRLkigt bgpdranagenent of

hyper gt yoen a. Mg LOMIN s dedigyal!ide colagel s, bt 008l iieghani oms of

hyper gl ycem epatic r n enhanci ng
peri pher al Ialaco§88?ﬁ)t k@et HER YT %]di]?&:‘él‘fl% (LB?P‘F ’Fg’m st ance;

t hi azol i di nedl onesbstpriasly rrGQPfl“Edazseﬁe efifgskgl i t azone and pioglitazone
decrease peripheral insulin resistance; and al pha-gl ucosidase inhibitors

such 10 as acarbose and m gli tqlkhehiaCoptil 1RestiRbandi al gl ucose
excursion by del ayi ng sgr talmg eo;ntdllh%&%i %gmp‘?hﬁ%@t‘“%tfg%%e agents are

all indicated as nonotherap Use 1'n conbi nation
t herapy, genéPal Pyscigsedr l‘i‘rﬁhét heAtERy Has 3pddh $%0uhd TE R e i nadequat e.
I n 1995, netfornmﬁrmdaddeidwtﬁ Sulionly¢ fgrmack Hepakyaroghpenrident s who had
not achi eved gl yeant C(qiQBbikdgedt | lBraskéDlersr &uiBbNoinpangpy and the two

agents were found to haye g, ékéhi SaBid &b 05 Ghyeeimgassr ol or 20
| oweri ng of hem)glg j n- AI C. erent_ nmechani sns_ of %l on;in targeting

hypezgl yceni a_ar S Rt ;/al}énlﬁ‘derﬂmn@o%l FatTon Gea %ttractive and a
rational cour¥e &f Bt |“6ﬁ313praé’§€Pﬁﬁ BAt EHYSPE SPETHpPREE At el y 60$ of
met formi n use i s diffemrcenatThengeal lvfadsalstenytharapy. todgyBantpl es of

conbi nati ons of pRLi&FdTaRaafintben e heay Incuhen Qlyybid de fadsspigeferred to

as glibencl an de)tﬁ}ﬁ ‘%?;CL%SS,%& n.d.he {&ng%mxr b8 hRRCEschldy VO

97/ 17975 publlshe ar e + ? Istltutr Gentili S.P.A)
and U.S. Patent atigns °7f6§nt HAFet BHo8Y HIU°PRe ei nafter Barel | i et
al) discloses’la @GH@‘?{%{SI of diabgrehdrel %ﬁﬁi@OaﬁcFlr%HWnc}faﬁgﬁsl 100

wei ght ratio, SO aasetidemkckoVibyattaitey ADBaljegobsilis apd (liabeifdicaniete and 1500
ng metformn, us Ji@inie@e onsat tﬁ’éra?ka@ﬁi %ti@nd Fer s tseumeat cases,
particular in 35 es H&?[gé:cy;_ga& @h_L_uru%t % gﬁp}; n%{,gqaeg;l

gl i bencl am de- net { g
May 2004 severely limited. Prlor to 1895, s ureas had één

35 the mainstay of oral diabetes agents in the United

2 12

States. Sulfonyl ureas target one mechanism of
hyperglycemia by augmenting insulin secretion from the
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(2) Vigneri et al, Treatnment of NI DDM Patients with Secondary Failure to
d yburide: Conparison of the Addition of Either Metform n or Bed-Ti ne NPH
Insulin to dyburide, Diabete & Metabolisne, 1991, 17, 232-234, 5 disclose
use of a conbination of 1.5 g/day nmetformin and 15 ny/day gl yburide to
treat NI DDM patients with secondary failure to 1S ng/day glyburide. (3)

Hi ggi nbotham et al, Double-Blind Trial of Metformn in the Therap 3

Non- Ket oti ¢ Di abetes, The 10 Medi cal Journal of Australia, 1Abylem 2984 1979,
154-1S6, discloses treatnent of diabetic patients, who were al ready
receiving from10 ng to 20 ng per day of glibenclam' de, with 500 ng
nmetformn tw ce day. l:i i nhbot ham et al conclude "that in selected

di abetics 15 vvho TSt i oHTFE 197RdethrseePs canseed laddagetts $akphonyl ur ea
t herapy, signifieasr ddapdoterbatant- dizteets cucanenoiricansde whi ai ned by the

addi tion of metfoamigement cofl AYbERNE O a000MITELWESE aabgg.x ]b d4) U. S
9 a

lication Seriahrddds AT s | d
P opean appl qoot zats, 034858nd fhechi Sy 30 Wpkedhborhap bl 2P0 00

Eur opean appl SCa{.ﬁkS”thm 91% % 1
fornul ati ons containing e t?porﬁ‘?r? ARG PRI e vt €ohRRSHIg/buri de is of a
particul ar parti B‘F%’-Fg‘ieiél aﬁsluﬁé%r‘i%éﬁe ﬁéﬂeﬁhﬁaﬁbnrre&ﬂ%kexmlde& whi ch
di scl ose combi narésirptapte methfiereiididsdiands ghichi 24 de-dgict alshd he fol | owi ng:
I(1) Corrt)l nat |b Ondﬂfs:@lllﬁhicbriie/aﬁEtﬂlQ:@mtﬂiz@:ﬁ@aée@?cgssé 9981?%4 W dde“ts' t|y
i poprotein bin e a war ds et a
Di abetes, (46 ;g)%ltlg @g%&%ﬁjﬁi b ,-%6,)’, % r?uﬁgﬁﬁg)aﬁsaet ﬁb’ft"rs such
gl i pi zi de/ mat?or r? REPREST i2pgsmiptd BJsé‘eaﬂoc‘i’WﬁPb\;E%BtPﬁ%mﬁ sensitivity in

hyperi nsul i neni a9¥YHRPEL aeEtyrswed |byc detaydhd exbsogpt aru oft didtazi abetes, (45,
Suppl . 2, 2Dl A d89BhydtRe Ef f1ntes agénteoahi nati omickeghidy zi de/ metfornin 35

}\{) eat8 megfJ pgln oxnﬁhnaha&a 9/ 28h ddde hie NLPRM Gr Qwﬁsﬁaéﬁ'?oﬁségghaf i/:’t”y I(g“
i mpr oved aft?% ; f%deg no%%ér ap%eraﬁlax%té}%?ﬁgﬁaﬁn bR FMBE B i n, Cefal u
et al, Diabetdl a?na 89 2%uppl . 1, A231, 1996). (5) Conbined Metformn -
Sul fonyl urea Treat rrerI!l BO9H, tﬁcemls waist &dMIADDM sul fleaiyI dxeaPoor G ycenic
Control, Reaven tfer@by ih fakiéncERHOGaNME aMBidRa GTred¥® cBnrAH20- 26,
1992). (6) Combi Pt 81 Alny@ h%&h@ﬁéé\ﬁ%ﬁ?} f% {%ﬁaﬂent 13 DDgal

Hol | enbeck et al D| apetes
Anti di abeti c_ContiRat o= e a eé’ﬁ Pntﬁlé’§§“‘a‘th°MSFP rtfi n, Haupt
et al, Med. I tloWexdng \¢f hsmogipginici ggiie dé@emahmql@nwmtm | i pem c

patter n in di abetdqtgohSin Harget moahymrralyeatineate \dompl dneaialiynadd on of

%'9 |7 E‘ zi( g)e gnd lmtaiaﬁ@r Ghﬁlrﬁeﬁbﬁt&eeat@aftfm a/@tls,&(}r@oﬁ;lé%f( 289- 30'_)
esu 0 Lz i,e guani de in

40 cases of di abaf':actt\%Il gproggpg{ﬁkk &fg ﬁ%lffa o T‘gi 1113%?% ‘!226 235)

1973. Qther conbiFk %PFBH&“@F e tifo PR AP MOt h & s&ﬁf?"&ﬂab‘éﬁic agent are

di scl osed in-the fol | S¥rRiesepEreonbinptiony of. Betfamint ald.the 631, 224 to
Ef endic et al 25ulifseybaseaaghikidat(abso defaridd bl sW th GLP- 1(7- 36)

am de or G.P-1( 7gl%.%)an9.’[arﬁd€§ Rt sdRGEE Oy tﬁg)fo\ﬁgo%%él@%ér&%@ di scl oses
a nethod for treati ng( ja tgg

i nati
t hi azol i denedi one and ‘et f or ii /nleg?hey"lhﬁ%h ochlagnie]zdl 89730‘%%371]1’)%
troglitazone, cil Ptazbifepe dgFitz GnB-%or 8RGIT-CazBRentaMa- may be enpl oyed
i n dosages 0802 &, @22276]) toeBaxkly}ivgt [ad (Heseineftfear Barelidy ebea®pl oyed in
dai |y dosages naiisdobés 30QOmbEhapesn @8YglibentliniddOsRs rk £50RiMn( f or
example, 2 to 3 at'lrf%owlgﬂ@yl)at% 820 205 %ﬂbnrvr%sdﬁ Eifosg§¥)ef Qe exarrpl e .

%yazggzage For flogencrlam.de andn}.gsoourlné metgormln, use for he 12

cnset of diabetes to the most severe cases, particular in

35 cases of secondary failure to a combination of
glibenclamide-metformin ECl in a weight ratio higher than
1:100.




(3) U S Patent No. 5,965,584 (Takeda) discloses a conbination of a

t hi azol i denedi one insulin sensitivity enhancer (such as pioglitazone) and
metform n. None of the above references suggests enploying 5 diabetic
conmbi nations containing nmetformn for first line treatnent of drug naive
patients. Several fixed conbinations of metform n and gl yburide
(glibenclam de) are presently being marketed outside the U S. These include
(1) conbinations of 400 10 ng netformn/2.5 ng glibencl am de M?O’e?l@@ﬁger s
Bi Eugl ucon in Argentina, and Bi-Euglicon Min Italy; Cuidotti/Menarini

A ibomet in the Dom nican Republic and Italy; HVWR' s Nornell in G eece and
Hoechst's Suguan-Min Italy; Sun Pharma's Qucored in India;, Mnsanto's 15
(Searl e's) Bencl anet i(R) | ¥dgasriGegk dot,t Treat@enbop®e (NIDDM| PdoairentBer | i n

Cheni e/ Menari ni "witll bedmbry FdiherSltovakydiepde : akshpROLdSh $£Bindugl ucon in

Uruguay); (2) coml@%ﬁ Q)'}SEQEhe@OQe{@arqggf&r g}@/g@gmé iis ghanige (Sun

Pharma's d ucored]1 3 nsantoag Sea arret In I ndia,
USV' s Duot r ol HHFé © AR & MrEa8o i8N e} ° B - Elgl T/ i n Mexi co) :
(3) conbi nat i dnsdiFclSe® Uy PEtF SPRRINARIGH 17§ @l?r tsdey ang theeribl aehi * s

A ucom de in |t alsy mgladke il giedsideRog hepaBinEngk ugori ek s nwivixi co and Szabo 'S

Dubl ex in U uguaydcondhsly 2aildhe %Oglgrg.gf/@a[}mg o gl 1 bencl am de (Sil anes
Sil-Norboral in Mexi CQ;) 'Q}S%Jh&t&%h%rg for (ig%)%q%ge&%gég]gt @l -Mers

Sqw bb's netformn), in Si Cl ans nder
“indi cati ons andEBTRLY i £ SLeTIR Oéom@ Bt s e HEBd

conconi t ant | Y0 wi Nddigas udugngd nfedustralis, fﬂugtlﬁ‘@rlh.néﬁ?'b%t dd4ubfer " Dosage

and Adm' ni st rat i Mitclotanceshtimmt & Wiaphage pattkddsal witwllWeary| ur ea Ther apy”

that "If patientg$haug f&glgﬁgoqgg@qot Q%ftq,ugow%eli,groga ¢ kg maxi mum dose of
G ucophage nonot hler aplgﬁmlgns % 3 be&gl ven to gr adual
uco

be E’la V\%O m met orm:.n .
addi tion of an otal onyl nui n %e at the maxi num
dose.... Wth cdﬁ&?ﬁi‘?‘étrﬁam@%@&pﬁ%%céuéﬁd %Ff{)’hﬁe&ﬁé‘é‘ed Cg'a et3%F vay 2004

t her apy, t heljlesihred comtitdbn gfs bhhotedugtelvosentrenilgd witttai ned by adj usting
t he dose of eachsiphgnyleeVveieragit @mﬁsfﬁaﬁulﬁnﬁievaa&e; tia i dentify the

maxi mum ef f ecti vg; 1ase; oneA6N ARl L8:AGNCKE bl 3a8A8lon oFhe T ecomended
5 dosi ng schedul e for G uco acg,ed S sg&;tl ng, dc dose Qf 500 ng twice a day
or 850 mg once a ?necrgases Pn i ncr énEmt's of 500 ng weekly
or 850 ng every 2 weeléé’ u;ﬁ’ Fo aé’PtléF%ﬁl"afs?‘GGé Ny o 38dy 4 Palkiyt i nserts
for Bi-Eugl uéon &Miand4 Sugean(iddsed &0 Ebtepean( 4000 imgtiet fNszi nin/ 2.5 ny

gli bencl am de) isglicaabe. 4 hatiddhesey Cirsluglmvbimﬁ:j&[as £61Enu12€ Poria ca;es of
pl‘l mary or secon (o) r 1 on OI‘
third line ther agt?fi %.3}1%?4 %%@P&%&E armd gindg Hitte EHQ‘ gly%u@??dé%%

ngr easi ng
tablet at a ti rre @CBFH?WQ‘ 9 %tfﬁ éfﬁ% a\?a&??ﬁ’i%ﬁg lﬁerﬁ%aﬁ Tabl ets per
day are enpl oyed. Pac Raferangse s ch ofisgl P remb{ 2 ORg ‘Pr%t"fet’ilfﬁFFF/rQ 5 ny
gl i bencl am dey aafh LipidiiddeifdDBe nchemédIlaming/ 2. 5 ng gl i bencl am de) in
Italy indicate that th§$e B £QBRI SRl 9Pz jdk PmatsREE AT tideR@abhtg type 2

di abet es whi ch 20 d with onl
labet es whi c el el ony%&dJ i‘gpl %r ﬁa%&h tSOQzFEé}lla% wth only

diet or with dief®an I ne therapy or
second |ine therﬁf)%eglﬂ“l’laélspéﬁk%@@” "?&’: %}?1 B:’d‘ﬁ%? ¢ 1¥8ry indicates a
dai |y dosage of 2uprdbl &t #4545 h¥d97}s 800 ng met formin and 25 5 ngy

gl i bencl am dgp up to 229r aitmbiRdtioknen glipezigag¢kegiormisentdrnfadiz&k ucon de in
Italy indicates Ql‘g@dseya:gpgﬁgpmgs gnﬁﬁgﬁbgégntimy i@ 100D ng netformn up
to 2 grams metf Og élguWn[eﬁer? n%dlePa?tneci welq.e co%@rc!?ﬁ%ﬁr I pééhﬂg Oét the

I nvention In acc rese ron, a net IS provided
for treating di aBét é%}abé%ﬁ?em(ﬁ?fl )?“P%ezz %ﬂ’é‘b $2%)-in a drug naive human
patient, which includes)t EEfferep off cmﬁtmmﬂfnglxmzadﬂfﬂgtﬁ%mﬂé human

patient 35 insneed. Qfneht 63 BRNdizad81 vy 6f loinentimomRpycrendehetageutical |y

effective | ow doge ar ceytjcal, formubati opsyhi chyskncl udes a conbi nation
of nmetformn and%- atg%? ll\{/g%/ %’049@ %ﬁl’l ‘de” The "above conbi nation will

preferably provide at |east substantlally equi val ent efficacy in treating
di abetes in drug naive patients as do conbi nati ons of netform n and
gl yburi de enpl oyed in hi gher dosages, sugh-



5 as prescribed in generally accepted nedical practice for first line
therapy treating diabetes, but wth substantially reduced side effects. In
one aspect of the nmethod of the invention, the daily dosage of nmetformn
adm nistered will be less than 10 800 ng. It is to be understood that the

| ow dose fornul ati on enployed in the nethod of the invention will include a
starting "l ow dose" of the active antidi abetes drug conponents, .that is a

| ower starting dosage than the IS starting dosage for such H?Ma\b?@g)élri bed
in generally accepted nmedical practice in first line therapy of treating

di abetes. Thus, the above | ow dose pharmaceutical formulation will include
a | ow dose of metforn‘ig ar}d a.low dose,of glyburide as defined 20
hereinafter. In accor dahce ™ frtHR tTFRSHFEEENT 1FniBEROVER, akferi cacy in first
line therapy i n 9r®3FioR) "Prabesmaeyi Andrappbhnivieomat e mes fosmiachi eved

enpl oyi ng t he | o%¢fddseetpladr nbitsheitiotagid or(3u| aguman . Werisa, theestarti ng

ga! : y (215 dosag;a of MeyEpr roibhSed Mek Q¥HRS: ablg{lﬁfcgpyg-a%;%l}rg%t&%% star:! ng
aily dosage . in ner ac ed nedical practice
for Tirat Iino thorasy ¥ "rreain [ SR E dork SR arle: Grmveny fa |y
dosage of as Iov&eé‘é’egﬁt 7Y’ met fOrif nERASCTdas) . Mesako @4dalPy 530 mai nt enance
dosage of netfor¥i2§-2mplidyed-in generally accepted nedical practice for
first line or second lkéne dohBimmAidhobs tdagtkbige Meaboles, Chbatnd:s UP t0 2000
my metform n peridiaYbom Piglebadly oLhe MXLIDLaily, TLpt enance dosage of
metformn w I1+ bg sabopghwo-thirds 35 of the daily nai nt eénande dosage of
metformn enp oyeg i n"genér al ana'qu ted nmedical practice for first line
therapy for treating d?hb@Féé. tidjgbemic fonainatienr Thenagyowttht he net hod of
t he i nvention, théfetwk turpgs daid Yetibsage, ofiauyet koram ,nmekl lwdize .as | ow as
from about 25% ugot, onabayt 1 60%:30f 1bde starting daily dosage of nmetformin

enpl oyed i n generall y(gpc%ggggtir&dggaéheorlqgg&fgp tI‘.é)rrn f.i rst %ne t her apy
al

for treating,diabetes (that I1s a startin ~dosage rorﬁ. @cto 5d0 ng
net formin, p%éejf esrugﬂff/ts(z§%%8? SEG T et r"f‘ri‘i‘ff’.&l%"e‘toé‘ REcESI®AZde t he

starting dosage ¥dympletarip atRed lipo te- aldaPRSEREMER eri®ave) dogége of from
about 40 to about2s:0®84) 167preferably from about 40 to about 60% of the

][mi n:elnfancet ﬁosage enpépyg@s@lﬁsgeagﬁa%Ia@n?tgﬁgpi't&dofm%iﬁ,lqgi@g _aagl%ii ce for

irs i ne ther NS .di abe . IS a dal mai_nt enance
dosage from goq{i}éeg%%tlﬁ%ﬁ;p‘{r% grgﬁlcaggfo?#%ﬁ‘g%esﬂ%ﬁr%ﬁ) SE1%n the

met hod of the& i &AL i‘GR- 1 &\%Fé%s@yzﬁﬁa?%ééaﬁrcal formul ati on will
preferably be enpl oye@they tpriinatiines tdfemapfolmingandidnpttiesage to provi de

| ess than about BffQdamaperetfafdtitnaperdidayosed aheendlnpinewimy € t han about 750
ng netformn perr@ayendddre preferably no nore 20 than about 600 ng -
metformn per day, and a startin osag from about 160 to_about 500 ngy
per day, preferably Zng n%‘%'er#a&%?goﬁo’s 02%1:1'%_& taa%enidﬁcs?'h&le or divi ded
doses of one?t o F&G+oTefhPeFIRIRRFHOr Tie gt {AFRIwiLhs GERpY GArd8) in a starting
dai ly 25 dosage addeow &PabOuB7oner fa ffirhgwdntt hkesdcedr.t i Ng dai |l y dosage of

gl yburide enpl oyed i n(gienebadd s7aeeepia ABSkIHesPs afedeine® £ first line or
second line thergpy. {.Qr ot LEAldNA g ARGLES é&ﬁ,@h&&napgl pinum starting daily

dosage as |low as_.Q.5 jg). ere necessary, the starting, 30 dosage of

gl yburide ma beu’ll?f?g%%ﬂe P28 d&ﬁtlf?rﬁ'h‘?'nt SRENTH 3L LGE 7R ybur i de
enpl oyed in é‘éné‘?aa’l by tgeatptazenfedtiHiitprers i Pdogbitagppetorr second |ine
t herapy for treanghitaicabet®s mhhdbe ieplpydd in tosdgeenodfi2 b 1y v yburi de
per day). Prefergbl ¥ay Whe18BHeTHEE et iv ééydﬁsaaslcg;edgwmgmgie will be
about two-thi T ds, gl 1he o ¥ mahpp PRee drea0s gl JLYO Iges g oyed In
general |y accepte Fedi Cal “practice QP i st |neltherapy of - 8 12
May 2004 treati M dFeherasritnit TP (3™ed REMERY nfh 8F° % (ot iMPshy

gl yburi de pe?s dagr. dfihe ghymnampde \wd 2 gesdosr &bk ymdydoemiph Gypel0d mga starting
dai |y dosage as tuanifsy abosittide% per ldayabout 60% 5 of the starting daily
dosage of gl yburide enployed in



general ly accepted nedical practice for first line therapy for treating

di abetes (that is a mninumstarting dosage as lowas 0.5 ng to 3.5
ng,.nore preferably 1.25 ng or 2.5 ng). The glyburide may be titrated up to
a 10 daily mai ntenance dosage of about 40 to about 100% preferably from
about 40 to about 60% of the daily nmintenance dosage of gl yburide enpl oyed
in generally accepted nedical practice for first line thera{)% for treating
di abetes (that is a maxi numdaily dosage of 2 to 15 15 ng p Mﬁ\’aBQQJfa

maxi num dai | y dosage of 2.5 to 10 ng). The above daily dosage of gl yburide
may be enpl oyed in single or divided doses of one to four tablets daily.
The nmetform n and gl yburide may be fornulated in a single tablet which may
be enpl oyed in single B¢ dF\i-d8dt2d Noses 966, Bve (Tekédrir dibdmssedahl y. The
term "l ow dose cembbhation’af & thiadosnidneanthatingd] ilsenk OW-dege

pharmaceuti cal f@rAMdl Qflichass SSIRLIYVELAET eldl nbPed @St preferred
formul ation, refers tqqo%efggr%gation whi includes as a starting daily 25
and 1.

ch
dosage 250 ny netfor mi.n, NG 5?%{%&??8%,5“@?‘5%% T Tr ni n and 2.5
mg gl yburi de. >Unfi-RPHOW, CTBHBRANSoFREIGR kRY MeLERrpimAer giixstr Les have
normal | y been usé&desiinentfefvdene aptiversstiastsecond |line therapy in treating
type 2 diabetes. GenerskyaB@iResephBthismdhsabs Rle@gbiwe dail y dosages for

such second linegg 1ng; kd C ol f tform n and
gl yburi de range ?rggafﬁgg ?dﬁh@ﬂ%l%&léé%%qe_%gny g%%%%éngoﬁgﬁﬁtﬁ%t formn and
d

2 bfe TS0t Togn THISBH0 Mg SRB B IPRS

2 to 2.5ngglyb8}1l _ 480to0 10 ny
gl yburi de, daPl ymaFetAerpindReatnsd shtharslanide r(Boperinces’ §Hibonet and .

d ucom de (fixedEsoidvonain amgenfingptdey Bi FEwy1dcgh Woumni dejiyyarketed in

I th aly, t?gse COW_bﬁﬂiHﬂtQ!ﬂﬁerﬁ&)Yn:P% @nmc_ﬂ?éedi@&ne ﬁor?inSiSLﬁ &%30%94 first | i2ne
t herapy (drug naiy e i i.l y.dosag 0 up to
grans netformn gﬁ% IICS?:%EL ! |bsén%rgﬁ1ﬂgem§§?eeb%r ?‘c’jgé))*?mfﬁaé a%%@gu%mgqages may
be included withif 113Y1 eﬁ‘r‘h EDT8 a5 ?J‘%/e"é’cﬁ‘%ﬁf MRS &l |y accept ed
nedi cal pract!Pce (FeaTlE( sk tBeprlamethin dpyliar Gddohtils Gdibdretapy i n treating
di abet es. | n sonbib®f;r aetldnyCirasegmafardnabet@sbotdr i 4k Moghyburi de may
be indicated. Asrépdi Gakat-aboy ;Wi WeesPaCbrhguBaehiinger’ s Bi 10 Eugl ucon

M and Hoechst's : fi conbi nat | ons,_of tforn n .and
gl i bencl ani de) rrggt%%e&t%ga%r(rf P?:ﬁ?, ™ hme‘_as“%mé“(‘)l isn‘ﬁ?ir%l fgeﬁgle'a“@%ﬁl &Y as second
line therapy in BPYER § HOSapR draftding Yensantght etSe2rhats)i s, 200 ny

met f ormi n and@?1. Bengigngt jivefediari UV’ sTReotrwlt inl ItiatSamt arti ng | ow doses
are enpl oyed to detesidene (Rbchid)eBpatiRtos s tAlMdalce) t he)dr ugs.
Furthernore, thepsuapRRI&RH LY dod RY dR@WRLGl/2NECRY Jhlibslclakige t hErapy study

avai | abl e whi ch orts e of. these starting doses._These _starting doses
are gradual |y ti ?*&@P‘S&EUS \/\_lé/g‘r“(::lcfui/fd‘e~l gtfa%ﬂ (La[‘takg l‘ge £ ﬁ%o‘lf}ﬁ§t811 tabl ets per
day until an eff Feglucsnd dastejecrsand Freie’ PHRLRX ihEryavay) alanst starti ng
dai |y dosage28f 441 dbbetetform20Gmngyylibehctanideanslilbngs $ij-ybrberadl anide is
not consi dered hepeaidxias) " dosages as prescribed in generally accepted

medi cal 25 practice f%epiﬁgg%ﬂ%eg%g%%gggha %lr[?%t%t%gl_%f%eljst has been found%

that use of the gonhination o orm n_an accordance with
the present i nveg?ﬁg’%ﬁmif"f‘e&ga?ﬁnﬁe *'bItIhS\AfWgnﬁgﬁ‘é?'i PES* T8 tose
metformin is an LA%Ul PAdeensndicpsionm@nd(Pséer el tPAStNEtn resi st ance at
the liver, mi8cl elanphpgneagds: uibad donwoliosat et &iothma nswll Aphul ke .

c;mbi nat It on a_c: Stonid h@rﬂﬁ@cfrﬁﬁ%até"eg uRast u%@.sgé%%! Mixﬁﬁ'fi;stiﬁitﬂ@ﬁr eases a5
gl ucose toxicityw n [ e pancr eas.

~In addition, in a@%:noc% g%%%%‘?%%%l %%e 5.‘?1 gls)%%ﬁ ?vaérh%itlg%,ga glfhr?%?ﬁ%d i s provided
for treating di abBttesl® RG5ENE P9YE YI0E 5°ORH8E e TPHE &'sf<tigchdiNfe human -
10 12 May 200@apimumednse ohiGhicepheggdecnatherapwp considhviahie®ering to a
drug nai ve hdsanspailicebé diRenerdgpdduaneaddi®ibn &S ani &84l | i ne therapy, a

starting | ow dosg,PhaLIRCEULAG EAlM: AL | ARcUbLLR LBCIMIGS AngPNDI Nt on
of nmetform n and §Seql ybur,

de. The start | ow dose conbination preferably
provi des at |east substa lfglﬁﬂ?cg‘ahﬁa\?ﬁl %g%ogg??ecaa@y Fﬁi?orné’g’tl?%ag di abetes in
drug naive patients as do conbinations of nmetform n and gl yburi de enpl oyed
i n dosages (including starting dosages)- prescribed in 10 generally accepted
nmedi cal practice for first line . therapy treating diabetes, but with
substantially reduced side effects. '




The starting daily dosage of nmetformn is as |ow as 20% of the starting
dai ly dosage of netformn enployed in 15 generally accepted nedi cal
practice for first line therapy for treating diabetes, preferably a
starting daily dosage from about 160 to about 500 ng, nore preferably a
starting daily dosage of 250 ng or 500 ng. The starting daily dosage of
glyburide is as low as 20 20% of the starting daily dosage of gl yburide
enpl oyed in generally accepted medical practice for first I?%é\%@‘lﬁ@p&’ﬁy for
treating diabetes, preferably a starting daily dosage from about 0.625 to
about 5 ngy, nore preferably a starting daily dosage of 1.25 ng or 2.5 nu.
25 In addition, In_accordance wth the present invention, a nethod is
provi ded for dedPE52PHg FESTTHT S5 SSMer g BE cRkeoddetiaessi my ibssul i n

resi stance, decr®4si Wé’nﬁ@i‘eﬁﬁlﬁgAthe domerefgiany POKL.- pHawediea) i nsulin
and/ or decreasi rgtposts phontd de glhdeose i@%¥ELH S @Re | dhxd@miH B 30; Al abeti c
patient, which lda;@teu@@%akhedﬁxge&o%cﬁfw Nigi€£1da9 2as hir st i ne; therapy to
a drug naive 4 hur&glg%\té %F'Eiuf‘ S8, ar nmaceut | cal fhorrm atTor whi ch

i ncl udes a conbi nat| et for E) ybuA ﬁéar’ﬁ?gcﬁ??eyl"ﬁ&%t t he

met hod of the i MPeh¥Th a3§a%rfi‘ﬁ anﬂgt%éepﬁ‘e?raéfr wéth Fosrge rigickessedose

phar maceut i cal figr fatzarienns cohtSRONng gremil f ovrriss 0 angl eyleypur indels tup t r eat
drug naive pati eets fadaidoabaies mgt her @kf{icacy in - 11 12 May 2004

treating drug nal ve p S; L ntjall ui val ent and
i nci dence of 05| ﬁéék%% bt kgpth aﬁgﬂ%e ielifaftec%;ﬁsg"émdglhylﬁ)ogI ycem a)

astr ol n stin
is surprisingly SI gﬁl gaﬂég‘v (O BES Faﬂ?ﬁfﬂb?n?%atﬂ}éé HHi53Hnpared to
patients on hi gf&ptddiasy dvangeabérationtorrd msaAdinglopbes icfeptitraty is in
starti ng dosage®rpresordabpdresisgenes alod yubfmait eded®diBad igrasti ce for
treating di abet @s)rond WS thivu 118 nef {}I,é?l%g 'a[hci r:cggg |ang,0gg%|g J2ai;ve patients as
measured by decregse: |p@rh§§§)gl_ng%gs % fr;.0m basel.i ne gver tinme,

decrease in fasti ng%“%l asng, % ucose ) | ncrease t|lr“1le S t%hdPal insulin

level s, and decP3ESE™T VBELT=isEntP di° §i wdsd s(Pros a@x%{ﬁ SMBHOYeSr e
essential | y subst ant i Bddkpgeginsezitenfor ﬁlnh@n%;bdééelem:mabwnpam énts when
enpl oyi ng the | ey dbisentbamithmaadutliuahidor mubahd adresptioyeds hgr ei n and
substantial |y hlgqhsénéi%hae)d%ageay gk dancenof dhere m a and

gastr0|ntest|nal cts in.dr nai ve patlents .trea ed w
subst ant i al I%{) :Ein&:?o £ o448 U % h’%ﬁ 1%y SHFEACEr YIS n in
re

osages are-su
patients 20 e’EPl?Mcf’Ht’E‘Pﬂelﬂb&ﬁ/ ﬁ%s‘@“ﬁﬂ%r@?&@éﬂﬁ@éﬁdf‘ﬁ%%ﬁ on. Mbst
preferred dosagdéef orr wseh hrbiregi pndrs:1268yhmprest {ohay hé la25inge gl yburi de,

and 500 ng met f ik NYberaphglspbbhd dane Theedapy) dose phar maceuti cal
formlation of 25 melfar ghacand gbUblddes] S0l QY Sags ddaiLial,  her apy
that is as an agij gnglt t9 di et fﬁg %‘ﬁrms to |n$rov§ntg emc control in
patients with type 2 di"8Bd%e | FRRse DB T B4t nent  goal
of HbAl ~ < 755 30mg A4 ew%@iﬂés @@t 219{Es\§ppﬁtf°r)un52:$he &5kage998) in
order to reduceinhertr |fs>lr elucoipei vatlitehy iciditypss 2 dadhetesageebfi t us,
i ncl udi ng coronar }éa;b'&i‘ﬁl’ek tHateage: Gitd mfl hdtBRACH \J £603Yrapdt | ONs. Dosage
of the preferre m I r i nati on nmust be i ndividualized

%] h, AEY sV e 1&:}}

ect

on the basis of |ven sS an erance. is preferably given
wi th neals and should be started at a | ow dose, W|th gradual - 12 12 May

2004 dose es¥al ation. |deall Wﬂﬁlﬁlﬁﬂﬂ&ﬁ@y shoul d be eval uated
usi ng HbAl ~ (gl ycosyl it edchedagieoli th twbip::l‘bsie&tanbﬁntean.i rRdin€gicar of

I ong-term gl yce%cpﬁaﬂh&elfam%eeEPﬁgata@meceEhee pegpal in all

. patients with 54t dia et sshou et ove | ycem c
control, includi ngg%lfé, ﬂdna’l UEos 82 tEHb c evejr%d gto nor mal or
as near normal &8%pEE Eead"P&f-FE?Ff’g‘gsFl‘blﬁ der@ ‘t"’l’t"PaP‘é’&:P"t BaEiEiteve the ADA
goal of HoAIR <171%1¢€ud dwkregptinbat doss Agrsteddneerigatppns up to the 10
rlrggg;rum A; ecommekdethitas ecalIADAE £ EX IR BSw Grse ParnSuPRical] f523 - 832,
initi e t e
met f or m n- gl ybu?lg ﬁﬁé@%%g%{nvg%ﬁagng??uf%%/ %%oéﬁrgrﬁ%%%ebgg“fg&g%ﬁvgﬁgw th a
meal . For patients with a 15 baseline HbAl~ > 9% or a fasting glucose > 2D0
ng/ dL, a recommended starting dose of 250/1.25 ng twice daily with the
norni ng and evening neal may be preferred. Dosage increases should
preferably be nmade in increnents of 250/1.25 ng, every 2 weeks, up to the
m ni mrum ef f ecti ve




20 dose necessary to achi eve adequate glycem c control. For those patients
requiring additional glycemc control, the 250 ng/1l.25 ng dosage nmay be
switched to 500/2.5 ng. The preferred | ow dose netform n-gl yburide

formul ation are set out below 25 - 13 12 May 2004 - Product
ideatity~~t of ingredient, ng Per tablet 250/1.25 or 500/2.5 or

500/ 5. 0l ngr edi eat Net form a hydrochl ori de250. 0 or 500. 0d yburidel.25 or 2.5
or 5Croscarnel | ose sodi unB. 0-15.0M crocrystal |l i ae 12 May 2004

cel | ul osel5. 0-60. OPol yvi nyl ol idone3. 0- 20Magnesi um stearate0.3-7.5 -Film
coat*4.5-12.0 *a comrercially available fil mcoat conposition is used, such
as Opadry (Colorcon, UR). The especially preferred | ow dose netform n5

gl yburide for nulgzi'é’f"bﬁ’sdear e TAY FSVE v ing isguwi 11 dent etabAyoprdvidk

250/ | . 25i ngr edi @t leasth|=sabs600/121 bypequerval &ROLSE (Maagr ﬁdlt&aayﬁ{gf oxm n

hydr ochl or i de25ki2b662s S058Zap Ak ¥bd Wardede £32. 85. &%%gé%ﬁs' Pse

sodi unv. 01414l si £ 3 I 556 PoI VI r
pyrrol i doaelQ Og%gggfgjﬁi%% émggbggég%e%p%}ﬁe% %J(ﬁ(')—b °sa SZPICEHZ 0
*cont ai ns 99. 5t Pfo ™ §58°tR 5y R@ceﬁtéar%‘idécewwac’tac%éﬁﬁer cially

avai |l abl e fil m &&&6t chifSosPetamy rseafdagd, dkelieas t@padigh (Col orcon, UR). 10
The | ow dose phaubaceuttiadadl fetuend adidenetfEraini ng the netform n- gI yburi de

combination, will prefgrall yshea- g M@h@%&f%@ré&éﬁgn%%& ‘ﬁj éﬁ&chl ngs
di sclosed in U. %algppc{dsg rom"é rlrfglnlu_l_l aang/ %ﬁ”‘?\ﬂ) Bey 3858 u % 14, 1999,

' S which clafé)ns\&%rlorlty uropéan app| 4 filed
July 15, 199 Pche U, S. application is i ncorporat ed herein by reference.
- 14 12 Nhy 2004 It is to be understood that the low dose

formulation employed in the method of the invention will
include a starting “low dose” of the active antidiabetes
drug components, that is a lower starting dosage than the

15 starting dosage for such drug prescribed in generally
accepted medical practice in first line therapy of
treating diabetes. Thus, the above low dose
pharmaceutical formulation will include a low dose of
metformin and a low dose of glyburide as defined

20 hereinafter.

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

25 dosage of metformin is as low as about one-fifth of the
starting daily dosage of metformin employed in generally
accepted medical practice for first line therapy for
treating diabetes (that is a starting daily dosage of as
low as 160 mg metformin per day), up to a daily

30 maintenance dosage of metformin employed in generally
accepted medical practice for first line or second line
therapy for treating diabetes (that is up to 2000 mg
metformin per day). Preferably, the maximum daily
maintenance dosage of metformin will be about two-thirds

35 of the daily maintenance dosage of metformin employed in
generally accepted medical practice for first line
therapy for treating diabetes.

-7 -



. The preferred | ow dose pharmaceutical fornulation enployed in the nethod of
the invention in the formof a solid oral formsuch as a tablet wl|
contain the netform n-gl yburide conbination as disclosed in U S. 5
Application Serial No. 09/353,141, filed July 14, 1999, and as such wll

i ncl ude gl yburide which has a gl yburide bioavailability conparable to the
gl yburide availability obtained with a separate adm nistration of netformn
and gl yburide. This is acconplished by enploying gl yburide 19 May 3004
predeterm ned particle size distribution. Thus) the netform n-glyburide
formulation will contain a conbination. of netformn and gl yburide in which
the size of the glyburide is.such that at npst 10% of the particles are

|l ess than 2 }un and aﬁnn%as"izyiﬁ%%’lt tire "e5hosh ot EPednyeBt§pRattde t han 60
~.un. Preferabl Starhengidedlyfdasige f) pat faminswilic vet Aatlant agpstod 0% of t he
particles are | ed®uthzst Jipum anduateamst tH3YEehirdihg paIly Wo@sgarss greater

than 40 dun. Thigfet$Befid ichpSbd LANIGE1 1) ¥hULI - Lped by
i o, el e g e
oral dosage formw [l contarn & conpinatl o oF FEPT H2@d*§1 Jburi de in
whi ch the size Ji*3gFyldadey | ¥sagefromatshtondl? mesveeformia. particles are
| ess than 11 }urPredierakiymgse R5526Wmfetframpalti Glhese aneregiseayer t han 46
um Preferably, 3% odriagt dcdaes ade beessrhbad w3 ctpuf.adMast preferred are a

conbi nat i on of WRLLOLET ARG AoV BurddR aIE! €0 L2 LYPWe has a particl e
size distri bH)ti or}egg%liou% 25% under si ze val ue_not npre than 6 30 um about
50% under si ze val (e of E:E)r??bﬁﬁﬁ o 50t2PPEG, SEFsFR® WAHPEERRRAS nore t han
23 dun. Detai | edOB2ER rs™RLPYIA G gEReTRAVE RCcoptethoediead ‘Riagbéces” as

enpl oyed herei n,forefors flon8Sheyppy Zofotrebypry Idipbdt@dettdmtois nON-i nsul i n

dependent di abet®sipahdintusSardddl BEMge frdw 320 dL 2BY @,O‘brlhér&x%m

"metformn" as eqplo erel fers to netformn or a pharmaceutically
acceptabl e saglt therie/%]gtgugﬁdogggfhe hydrochloride salt, the netformn (2:1)

fumarate salt’, and th&* deff BTN P2:5F SUECFhGte 25 to99%5di scl osed in
U.S. applicati oPhSepicgutigal Forpelatges villegrafarehly bel $9@loydérk in
hydr obr om de salftirst heine- ehéxapeplireroxyi BC @bsige @b pheviaiosas eshaand ot her

known net f or mi n 538Lt Se000hg MIZotRth Yebagiyc ﬁ%%ﬂ%%@%@é ¢i0g] uding those
di scl osed in U. Pat.ent 174, 901, ., all of Vi salts are

col lectively_ re ero?gd%{bomgsme&%tbf%?ﬂmpﬁf i % gfgr?rea} h3P THE metfornin
enpl oyed her®d n a1 LU IO MT ReHAAIPOE RS A6 SREt2 FAFEEDS that mar ket ed
as d ucophage (tdosdasrentk foém Bbost ol 60Mye raboBy L Wb mEopepaday. The term "
substanti al |y r edeceshiiydeseiepés 'dagScd Toenmd epedadier ainnsi g ort 0 reduced

i nci dence of * hypaghyaed.geanst gasti Lol esbiidls adygyse events incl uding

di arrhea, nausea/vomgin d/.or abdom nal. pal n, occurri W th use of the
| ow dose pharnaceut i c%}fe %&%%ﬁ bh ﬁ“‘rﬁlla}?e&ggﬂa? VEPEITL A s conpared to
20 patients ©n t9REagQME AeYiafe2boiponentidth e kdepaTrdesuirt fornul ati on
of the inventiondobage aif blypheriddosgjeged Thegdremaillntadaepsbdsubst antial |y
equi val ent ef fi ga@ycal prhbeald BOr tHiR8E 2 iReabPtREoAs BIFY @¥egagierein 25
refers to the efﬁfo‘icéfeva%’l‘ﬁﬁsdﬁfbew@ deRYE Q%Sg o Iﬁﬁnﬁﬁcé‘égﬂtﬁihoéi?{ pl ation in
treating drug n?ﬁée FIf;atle ts to reduce and/or naintaln_he %ro_ln Al~
(gl ycosyl at ed h&ERBETOFSNFO4%t2579% v es HPEEG RIEFEATE TRSuFFFF TS st ance (by
i ncreasi ng p¥st Spsagrliodl glylmuiign WY bevitratedifgr te » dedd¥ase post - prandi al
gl ucose (PPG exminsériiceasosagapet edybaridat emplicyetir fatgathewhly t he sane
act 1 ve gorrponenta%ﬁe%é&ﬁ.egr@glwsfsé&ggaimf ein b gocdHy tllilﬁe' n\éeg% on but at

i gher dosages.. e_term"post-prandial_e r.si.on s emlo erein
refers to the ditg lé?%’ngé:’rbg’fev?/tééﬁg %‘s ?persa)rgglﬁl%ﬁ 1§I ﬂ%g‘:soe a(%i‘s}/‘g%'f‘n&’ fasting
pl asnma gl ucose (EPRy.glybypide peyp - 20 L TFRP Y Yo nt i SRGREP it i cal
formul at i on Fondesaganpingl flomida willcbeaisboat i tove-whitdsglofbghe dmidmy be
?dm' ni st e[) ed or adahytéﬂanblaed&q&@ﬁpﬁfﬁagﬁufﬁ;%@fﬁdSﬁpgeal%eafi}m _dosage

orns or by inj S .eye us prmn in
conbi nati on w t%%{e%l?rl aél%a{rlogu%eésl%éntg?r}ly%{ésf%gl 38em&é raggﬁFt s greater than
t hat possible fromeach of these nedicanments al one and greater than the
conbi ned additive anti-hyperglycem c etf&cts produced by these nedi canents.



10 Metformn will be enployed in a weight ratio to the glyburide in the
range from about 1000:1 to about 10:1, preferably from about 400:1 to about
50: 1, nore preferably fromabout 200:1 to about 10D:1. In carrying out
nmet hod of the present invention, a 15 | ow dose pharnmaceutical fornulation
or conposition will be enployed containing netform n and gl yburide in
associ ation with a pharnmaceutical vehicle or diluent. The | ow dose
pharmaceutical fornulati on can be formul ated enpl oyi ng convkatMang004ol i d
or liquid vehicles or 20 diluents and pharmaceutical additives of a type
appropriate to the node of desired adm nistration. The | ow dose
phar maceuti cal formulation can be adm nistered to manmal i an speci es
i ncl udi ng humans, trertkaygsdiapegss (ehat ,isbyp arp er edximanmt ef F.Gr texample, in
the formof 25 tah§efiybueapspteBayyl anul es or powders, or it can be
adm ni stered by a pare r & Lyt of . 1.0J l.e preparations.
[ BT Ay OHIL v g;gfépaggg be b%l&)glfs;gﬁilghg

The dose for drug paive p%%,} ents 1s as scribéd abo can be
adni ni stered in a®s$ingre Wod& T3P AHSq¥ dtis E8°1F O 1P 4% ARENT (RY® 30 day.
The above dosafe PHrihe FeAFtars claipg|dnfagehef madrbasisey embiayvied| dyi cal |y
accept abl e carri egemsta@ly alcceptedi pe@inial buddtieantor Bakéerl,inanti bacteri al,
E}JI k: Pgt a)gent Eﬁuﬁfg%yn%}nkg@ét)ingaﬁébjegéé danke :(@%gﬁﬂ?i:ﬁm?gll:grﬁrn 35 tsog' um
isulfite) or e : i_s ed mu e_carefully adjuste
according to the a é‘eﬁ"%v\félg_ %E", Qééﬁ)dggrﬁgﬁot}g% m%f’ | 'f'%te_e Prf‘%er£l?{2£ l\ﬁ';\s)é/1 2004
patient, as well % ‘irh@'?%@t)e greagtire s Aavoke Wé<aged 18 fPahd regi nen,
and the desiréf reéailn maimHenarerbidpsaden wf odbaqite 4 frettcel ebpitth I®0%sal t t her eof
and gl yburi de maypbefdranmlfatehwaparatel ypdat, spherethe psikvbl e, in a
single formul ati og, &iHRhAYiNdosY 881d19RAL 1 dP I Ald0Bn PIRReduips: The
various formul ati ons, %Ldtnpe%iéglver}t Lon may Q 1tr'39nfilnleyt Qcﬁ{ ud JQne or nore
fillers or excipi en‘f§_|n an_anour vmcte_:hln tné range_o ¥#Sm-about 0 to
about 90% 10 by weT{ffirariapeeterapty ifr srAaBsur Pidy dRge 8D% 5P wei ght
such as | act od&, 3%ger prefrrbly ar oiximmodddilod desrge sfak ¢htonaamdiol ,
sorbitol, inorganic salthe fH¢eb &8 1¢adsdddd 6AI19PAE RIARE]; e CRbLoYaBE
derivatives such as wogd. Ggl hul:e8 ANL"LETREr ¥Stall E?oﬁ%%' gloge. 15 One

or nore binders may be_present 1n addition to or in Ilieu of thefillers in
an armount within the rérﬁ &"Of T ‘goq.}tygﬁr’t%e g‘B}SLRe;QW'é]r?&eﬁT &fctably from
about 0.5 to abouSimHi% ERPIREI YHiChoPaY e eEMSWERt i Fing@my 8sviiedsuch

bi nders whi ch2@r edssdst ablanef 0o fivme thisnesi dailycl ude 20 pol yvi nyl pyrrol i done
(nol ecul ar wei ght rangirRg fdram ahioubsS QR mabayf “8Qw088saand preferably

about 40, D00), |agtQse, ﬁéélalr Iszgg%gguo&i;leﬁﬁhggxag?@w%aﬁg omaiaft';s@ cQrn starch,

sugars, gum acacia an . . as X roin finel owder ed
fo?m (1 egs t han 56‘??*?13’85(}?%?1’?'5 uR RS E’é?%’éﬁﬁ% ufi)%("r"é‘f’f Fﬁ’,’"eex)slgpgr macet i,

pol yet hyl enes or B cr derysaaien wdiviadncyndes aphe EAPRI t938¢AYis to be in
the form of a2fabdedagel bsonimgl métfokrnide @né Lr25Mog eylivkbkidd ngxl & imgants i n
an anount within therd-a006naf 2 f5 Qi glRuti§e 2 to about 30 B% and preferably
fromabout D.5 to abOUIUng:i?/f %W\Nec;o%gg.nag;fiokgeof:Qn@pgc?ﬂiinognd S#’iglﬂugfdémgneg um
stearate, stearic acid,. palmtic acid, calciumstearate, C, . car nauba f
wax and the |ike. P®YhEPTHUIRYPRTOHETT WGP ctfie AESSRIHCER: iy S66Pdnal |y be
present include ptisetheripresn tyeabind zepe 2 JBabghids- adfereniddyor silica
f1 ow condi ti oBer Sa@fepikd daidisal puabrix®e Syibi dobagexd £or| swxdnsdeand de as wel |
as FD&\fh _Colhor s. -1df _theﬂafpy'\/@y%l%?%g gﬁ&tgea%;rﬂgxa@éthbﬁq#é&%ramo?t I ng

ayer ich may conpri.se fir.om o.abo 0 | f .the e
conposition. The %‘g‘gﬁlﬁg‘lﬁlgﬁe’fan\%i SR g técg)pﬁ itgél%\é\e/ser%#‘ﬁagm&&?e%sggﬁ d phase
cont ai ni ng parti cPe& mgf nesfigEmin Gnig2 to 2.5 mg glyburide, or about 1200

to 2000 mg metformin and 6 to 10 mg glyburide, daily.

35 As indicated above with respect to Glibomet and .
Glucomide (fixed combinations of metformin and glyburide)
marketed in Italy, these combinations may be employed as




5 phase enbedded therein nmay conprise any conventional coating formulations
and will include one or nore filnfornmers or binders, such as a hydrophilic
pol ymer |i ke hydroxypropyl met hyl cel |l ul ose, and/or a hydrophobi ¢ pol yner

| i ke methacrylic acid esters neutral polyner, 10 ethyl cellul ose) cellul ose
acetate, polyvinyl alcohol mal eic anhydride copol yners, (3-pinene polyners,
gl yceryl esters of wood resins and the |like and one or nore plasticizers,
such as triethyl citrate, diethyl phthalate, propylene gl ydd May 3@Q@4in,
butyl phthalate) 15 castor oil and the like. Both core tablets as well as
coating formulati ons may contain alum num | akes to provide color. The film
formers are appliege q:fron1 oIveghWEysten1contaln|ng one or nore solvents

i ncl udi ng water, aFY k AStVaPebHfsits) etmyd didvhol or

i sopropyl al cthPsaQ{*eFSn%%o [CPkECHE EgonR, t0R g¥dnd metfyrmilcehodes mghl ori nat ed
hydr ocar bons | i kéipssicighiadre (ghitloniide) . di chl or oet hane, and

1,1, 1-trichl oroet hanerneViBs® @cSRhLY nh$ J@éfHEQY\‘i’cﬁjed tw'i?hf L wl] be 25

appl i ed togetheg,w Oxl, ne ticizer an vent
conposi tions. The ée%l %E cfegléghé_a( Il‘%%%h‘ﬁ“?% %d tablet or a

hard gel atin caBEﬂ'fté‘cepF%? &r-apt y-iget EB?I@tPY ‘megetcé’ﬂﬁe'-klf’rﬁayihb@m’ptlnonal ly
filmcoated. Thertahrian Sirbgiesnt Iof sdreigefeactduyagesamids Wwabedebe such as
to offer a dosage foonm ef LebueitiecRby SheZz @nfidFatRati ents. The | ow dose

phar maceuti cal fornulat hQ&hda‘Ee&h@ko%r maf s @(PJ el\g]tg g%%}?glgg taijled by a

process as sc i I (;atl on Serl Bifiled Jul y
14, 35 1999% E‘S)%l“‘”“l L FES IE‘A%q‘stefss HFag M ﬁFﬂgCCGlb&HaFé%n%fffwet

granul ation of BETASKMER sk gﬁﬁwlﬁ@hdedn@agﬁﬁlﬁ‘ﬁr ideltalyg thesk2 May 2004 b)
bl endi ng t he grarmii@gtiwrsh agetaipleyed g aedorandide | trapyaid ac) tabl etting
the blend thus ek Besadetattiblcehs 15 Tabher Morkur &5, used for formng the

granul es incl udgétf%rgggnégda? %g“? ggftaenclgg polg an;lxi]eatl nglg&nder i's
on

preferably spolyvinyl p Tor ex anp

pol yvi nyl py(re}r ol |%§ﬁ‘f X %}Twn °3e§r€|r§cﬁT%9FY\?Blb°ntdeBFnﬁ’Sleoeﬁ thge

pol yvi nyl pyrr ol P%ﬁ@tnﬁﬂ pelexat® ithe Aywgsporiturghepiior2,16hexe 4s by wei ght
with respect toaprwrehihalist ablietownAblarichberigsanuisd icthgrspepeutfe granul es
may be sieved agehidubed. whmﬁ Sieut &Sy efté}ﬁ&eblsé‘{ﬂ%ﬁ gWsbdLa diluent and

tabl eting aid. d e a, cony 15 usual ly used for
maki ng t abl b ;&%ehggs P%%:lse star 19m ne ce rateJTHB WEEHY e!tétl ng aid may

be a conven on‘é?bﬁ?ﬁt%?laaltlm%d’c?ntas‘" nFERgHess lﬂﬁrsfl%%r”é’ttél Fhe tablets thus
obt ai ned may t heffisprieonmidbyadse isoatmicvait h Taulydrlephnlittak ekl ul ose pol yner
and talc. 20 Thecdrrdngphiilliycdelgeubpse tpplyRE P60 Pigehet 8dimin2ana

hydr oxypr opy! ”?H%Yh.&géillﬂeﬁéfamﬁésgé'ﬂt' ehdllaetbe ! Leg Figures 1 and 2
are bar graphs which Al c) by nunber

of tablets of fi xeages ﬁa?sf%rnl?%gflnn&eFSF%@Hgafﬁ%‘{}r| dB°9E¥d in first line
t herapy ver $us mﬂﬁ%rf&ﬁytm%%“@aeﬁweafyburl de and netformin. Figures 3,
4 and 5 are bar grapbBsriisihgliepiict hd9 kteleanfmindn thipAluseovértidel ne of fi xed
conbi nati ons of cdiihat 18N6@! ydHibRen UsRUgl fhubi B8t id iaRBotAMRPYi MEr SUS

monot her apy wtthee@szgsa& qwawmgea@f&dgeéﬁ r‘fg‘lf &93&&@ ;S a bar graph

whi ch depicts c ast asma gl ucqse er of tablets
of 35 fixed conﬂ? oT‘e‘f‘%?‘T"gP ?‘E‘iﬁlﬂe f?’f"st | i ne therapy

ver sus nono ﬁer%ﬁ?feﬁﬁ?ﬁ I@aehubfregil?tkﬂmedétérm iiria'ﬁlbr m-lﬁcle and

pancreas. The low dose metformin-~glyburide combination
acts on the pancreas as a glucose sensitizer; it
decreases gluccse toxicity at the pancreas and improves
function of the pancreas.

35 In addition, in accordance with the present
invention, a method is provided for treating diabetes,
especially type 2 diabetes, in a drug naive human
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- 20 12 May 2004 Figure 7 is a bar graph which depicts baseline and
post-prandial insulin |evels of fixed conbinations of nmetform n/glyburide
in first line therapy versus nonotherapy with glyburide and netformn: 5
Figures 8A and 8B are bar graphs which depict change in PPG excursion at
baseline and after 20 weeks of fixed conbinations of netformn/glyburide
used in first line therapy versus nonotherapy with each of glyburide and
metformn. 10 Figure 9 is a bar graph which depicts hypogly%%ﬁﬂ@yé¥m¥hons
in subjects on fixed conbinations of metform n/glyburide used in first |ine
t her apy versus nonot herapy with each of glyburide and netformn. Figure 10
is a bar graph which depicts frequency of 15 gastrointestinal adverse
effects in subj e@Pr§iert f wkedh dorrBides itbasstofe wét fdmimiistgidngureé de used in
first line theramyuyetsive Romai PAtb@t WhtleRBl ofeHmebt) iadesad netformn.

The Tol | oW Ng ExalfpL eend 8L eseMUealt £lLNLEhA SRRAMJERL SO the | nvent i on.

Exanples 1 to 3 bl et s .containin tformn/ bur i i nati ons were
prepared as descﬁ%ﬁ%ﬁf%éogw‘f’h’z% Cg?r%l(;%?ls t?o‘flo"gijn%@ﬁrbf_"ﬁet ormin and

Hydr ochl or i de- G YBHPPEIeTabFi#t StEEDHY 1°95RFe SORMgIREISHPrafieradony/ 5ny -
21 12 May  2004rPxaded etlldscmsubstantially-equivalent' f4iNGRFOINENTQUANTI TY
PER TABLET (ng) 25%08%idy 2588 &Q008/ &u2h= DRO L Damtde b oddri n

Hydr ochl ori de* 25|25 ;20502 SRGE [ : ! Lgse
sodi unv. 0014. 014. 8%%%%&%%?5@020. & ?lo?’g‘?’cgrzlg’%ﬁg%%ﬁ’?ae _L‘Q

Cel | ul 0se2B. 2556 %5539Uh| ‘APSELT A StHBE P PIESE P HECF IS AP* * 61212 |
*cont ai ns 99. ¥ werevrHivh aresrt@ddmed 5o Mrantdspater Eheeh HinpPVC based film
coat used. 5 The tietépy nireatirdy dehbareisdebgl Witthi sheodraht 5411pr osbiieks, 250

ng/ 1. I25t_rrg an_?_hSQ?_dggégf.e?tgg and 500 ng/5 ng, were corrp{ eﬁsle]g fLomthehfarr;s
granul ati on. e | ower ren cQ .at. ha wei ght o
LR EIAE ke ey Bt

the 10 netform n _hydrochl ori | ] et l ets
manuf act ured for 29Fi Af &&e 85 ed3 4y fegidee g vt oamin employed in

hydr oxypr opy! Het iggherdlly eseeptd@VBydifcal mpranttice Ther ffiikat ddae was
non-functi onal antevasy appl toshtfiay dedkbed erpiepnagsa stwetind m coat

applied to the 1%,¢h{Ni&alePEAMabotRS 66! &R abotPesJrRRY! afdlr i Ng process for
clinical product SR

_ roceedéed as fel | ows: cCigossc%_r I%%s% sodiyum and gl yburi de
were di spersed t 8§36t het oFI%m%&lB?/_%IBeX |°ngagv\ngﬁ Ne et or2nien 20
hydr ochl ori de/ magnesi uRRStEaF B (9915046389630 Af YFHFi4ehtyRssh¥arsni xer.
The resul t ant2Mr 20fi of vidke grarhilngt éal liyndesddegbf stibdurpdx empiptdd am aqueous
povi done sol uti oyeagdatiy @dcépted hbdiicd1bpehdriyertad fappt Qinentely 60C to
achi eve a speci figd oo} o' - CAN NiandeL ! Praed- 0y QSsca2p:n drying. The
dried granulation v.v?s ﬁEe uceg W taE a %crggr];longbmll I5 %nd_mrgrée with the
m crocrystal | i ne B3LY WFWEEeLETHY 28 uitbPE” mX EP T VagREsi Tt st earat e was -
22 preferably a starting daily dosage of 1.25 mg or 2.5 mg.
25 In addition, in accordance with the present
invention, a method is provided for decreasing fasting
plasma glucose, decreasing insulin resistance, decreasing
hemoglobin Alc, increasing post-prandial insulin and/or
decreasing post-prandial glucose excursion in a human
30 diabetic patient, which includes the step of
administering as first line therapy to a drug naive human
patient a low dose pharmaceutical formulation which
includes a combination of metformin and glyburide.’
In carrying out the method of the invention
35 employing the preferred starting low dose pharmaceutical
-formulation containing metformin and glyburide, to treat
drug naive patients for diabetes, the efficacy in

- 11 -



12 May 2004 incorporated as a lubricant using a tunble m xer to produce the
final conpression blend. The resultant blend was conpressed into tablets,
to a target weight that Was adj usted based on in-process 5 noisture content
determ nations, on a suitable tablet press. The theoretical tablet weight
(based on formula conposition with no adjustment for noisture content) was
300 ng for the 250 ng/1.25 ng strength and 600 ng for the 500/2.5

strength products. 10 The tablets were filmcoated in a perﬁ%m\eaggéati ng
pan with an appropriate aqueous non-functional HPMC based film coating
systemuntil the required anount of filmcoat had been applied. The typical
| evel of fllmcoat aggg d to the taplets was 2% ww. 15 In vivo

eval uati ons of pFrot TCenBRhat lpﬁﬁl?rt'fﬁl & FolrFattBasardedtyti ed t he
particle size di VB ?E‘R)ﬁntia%’g‘@tdééw orf abde iedfedes clinical programto
achi eve conpar ablaasbroavaisicabal idifiet of fdces cmﬁsﬁyﬁdsgmac&mea)cqrml nat i on

product. The pafédﬁﬁkﬂsﬁﬁém% gh§ﬁfﬁlQHﬁtIy1aQ§ KB sDyr G X ufé&k%e O%ﬁ q
o unaer si ze

descri bed by & hr t 5 e_gcr % under sl
(al so known a§s t'ﬁ&pgygg %@E%gnéﬂtér s %s %@l%m%és)aggﬁd '%5’*% AGBHSI ze
val ues. The cli nar’tflaﬁ PHGeEm'T P‘\'?ehl‘1 FLROHAS 8fsade® prowanibgd émug

subst ance | ots Wersrahlty 25%eptrib mefical) Bractige fangiragtixes ween 4-7 ~. un,
the 50$ under si zé&iabates) r ahgs NgrHiet Wers c8eyl AnduPe ANdgt Buy 2% ader si ze

val ue rangi ng befweefled 7. 1 f Ver e synt hersi zed
by the sane )f(ﬁ tor mgg'r;o aasrz ?rlg%:'léonrég ﬂ’%%ggﬁ%ggé if hg&oga%lge&&r%%ﬁééd by
e

€l

Pr of ar maco. et c“l;‘ab‘éue %Vé:ﬁ)\ééing‘t rdieﬁﬁ?"’ls(?nén ’?asttﬁﬂgf%](ﬁsmlaot s produced
are detailed in gtlﬁ‘é?"f‘?)l (FF@ ngircnsree in post-prapdigly ipgolirpdevette Size Data
for dyburide Dr@gl Sabstagsec én Baisthpsardddel dluctse nirpal &X@agsasn, B t
hParticle Size' HdnebseriQ11plinsahia1Val QAL vSIIA! endidBibeys-in pMa c
Nurber 25% Uaderaaezsggggb/gy%q% gﬁt_zsez, e/gl%qng%; n%egégzl125g213 -4818~ 5918 5
AParticle si g asur ed i 130 ? SCAt teri ng, Tiod reference #CRM
8532 (#SM 24853F M pID58se Er e s ip¥ed jakieircd®d on i ncl uded t he
three cunul at i ves%qsién@fa\ltlefrilwf&éséﬂlb’eéomve imaidencd f ange for
accept abl e nmass hmdgaycgdnt and graskt 2@ ft20hnadeidd 2€featd iandwpger limt for
the | ower quartlr{aqvé@éuéaqsr@&eé%a m@l L%&H@ﬁnﬁ}@{éﬂéﬁaﬂ% o under si ze) .
The particle sizg gggglfl cgu%é):n %§t 1 gharg % uride had been based on

0 I ngi%a FRoPTY Jt

the particle size Usée i oaval "8t udi es, the
experi ence cf0 vatr’ieﬁfﬁ Cvflltllh Ehg Yoyt dosg ﬁBa’E‘IaG§’é‘F3faH‘aFEﬁ’F‘H@tﬁ8{1ure of the
size distributions of Mesimpaefeutdd) dpsagiscter glsybhrrede arel 28%9%emparticl e size
nmet hod preci si ometEBemdnt. 26wy SilFbukide! edrida s ole e nbecbhangw. assdir ed
reproducibility fbgplggyburl de di ssolution and bioavailability from

met f orm n hydr ochl or| bgrl de.t abl etg 5% unq];rsl ze yval ue not nore
than 6 dun 50% under si z% \fé”l 68 PRATTeR=Y5 1/35231 | ue not more than
23 dam 25 metformin and glyburide is employed as lnltlal therapy

that is as an adjunct to diet and exercise to improve
glycemic contrel in patients with type 2 diabetes
_mellitus.
The ADA recommends a treatment goal of HbA;. < 7%
30 (ADA. Diabetes Care 21 [Suppl. 1]}: S23 - S31, 1998) in
order to reduce the risk of complications of type 2
diabetes mellitus, including coronary heart disease and
microvascular complications.
Dosage of the preferred metformin-glyburide
35 combination must be individualized cn the basis of both
effectiveness and tolerance. It is preferably given with
meals and should be started at a low dose, with gradual

- 12 -



- 24 12 May 2004 Example 4 A, SL7I~1ARY OF 5 CLI NI CAL PROTOCCLS (1)
Purpose 5 The foll owi ng study was conducted to conpare glycem c control of
2 dosage strengths of a fixed conbination netform n/glyburide product
(described in Exanples 1 and 2) versus placebo in drug naive patients with
type 2 diabetes nellitus who have had i nadequate 10 glycem c control wth
di et and exercise. The dosage strengths of fixed conbination product
eval uated included netformin 250 ng with glyburide 1.25 ng,1%1R’JPWﬁ§996rm n
500 ng with gTyburide 2.5 ng. dycemc control was assessed using

Henogl obin Alc (HbAl ~), the gold-standard 15 neasure of long-termglycemc
control. Mean change from baseline in HoA ~ followi ng a 20 week treatnent
peri od (4 weeks SPEhISEBhREWai | 1AcA0sY, “Be\ERTAPORPT 1t FBRTIRM SEeuldeks

stabl e dose) wer becovgiarted uFheg tHdat relhtcophdseedc bateglewednt owhiaah addi ti onal
12 weeks to assess fweabiliingidof oeffdngagym GoptduiRUELRrOf thhg

| ndi vidual “comporggtes At ! il ExSlecori Bali 0B B PYELMEL Gagsessed by
conpari son of _short term glycemc .para % of the conbipatiqn product and
nonot her apy arns “&P% & d&?‘&%‘é?s_mﬁjfhﬂ‘ibﬁ ug i%e §8i ’r‘ﬁ}’rfged%g’ﬁeé“.m(} ycem c
control was achi €PREradi-t hraludipg rFicn crereReRnrGRIngpirgisgcepd 88t h t he fi xed

dose conbi nat i ondeeslscorpatiethal ¢:h asubdzonpbrmaleas glagsebde. t r ends t owar ds

decreased gastr oipgt £sitisN8hofliadse efikegtss 88 LHIRAE athaVnbl gotif @i n al one.
G yceri ¢ control Jgs S4.achi puadeWilnabisRd5 I aaka desleas g, qyyer se
events as conpared W th either .agent al on€. 1rends | H Nypo I[ycem a,

gast r oi nt est i Mal "&5HPoFECIREPASE 19968 | 08P s %Pﬁt%fs§8§é - B8PPY) Study
sites and Subi ectl} PoJAd at & EPPYi-bl e subj ects were drug naive or have had
no oral antihypergl ycets anitieflaplefzpy, tthe RosDrirbSeprddostapting?b 12 May

2004 screeni ng. ARRL B WRE Glet £ QRS HYBLIEE GorbocAlRA §8 341E1UBA were
recruited up to a_naxi mum,of aggrom.ggtael %aP_OO su aq;gggtsEl gl bl e subjects
' 0 an

I
0 wi wi

i ncl uded both nmal™ soré‘_ﬁ’daf%?*ﬁﬁl S between d"78 §dars of " age wi t h
est abl i shed 5% ypeselificaBebes> 781 PT tudasHingt 814758 T mPRi FEAYY! dcose
tol erance or i npakereudndetistprging doee wifo2hdhe 2F negl dydiae edafg e wak control
with diet and exeheid@mihd)and oyningshel ang dupaéferred) Thvemget udy was a
34 week, nulti Ce%giﬂeasre@nQﬂsuléegreﬂ%kasﬁbgécrw;er ok! Bbreflonil el i nd,
paral l el study w_th,6an OFI'[I onal | ng_term open-label treatment phase. (4)
Qut come Measur es 2515 #a ¥siTBY bdtco asures ror Periods B.and-C was
performed aft¥r dese hacesirsy FRAITCHGHER |2d5HEaYS FAYTIR C35ONEEK: + aRGbni zed
treat ment peri od.thdbe gatisnty regticoms addicadna boycefiti caryradasthde change
from basel i ne i nJghALg/10bst fie dovRgs @EPimAkW oA thavaphes nigl ative to
pl acebo fol | owi ng 2G wgicks, 0fandan) Esge WeBabIHRAL g1 BRRGRMAT Y out comes

- “T'Aci de

i ncluded the foll ow n nce of adverse events, particularly

hypogl yceni a and f@é@‘t‘%ﬁiﬁf‘e@ﬁ F&8F a8 ¥ ects, 25 was conpar ed anong
treatnment arn® after 20 and 32 weeks of random zed therapy.
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- The nunber and proportion of subjects achieving a therapeutic glucose
response were assessed 30 anong treatnent arns follow ng 20 and 32 weeks of
random zed t herapy. - The reduction in fasting and 2-hour postprandi al
glucose and insulin were assessed anong 35 treatnment arns follow ng 20 and
32 weeks of random zed therapy: - 26 12 May 2004 B. RATIONALE Metformn
and sul fonyl ureas, such as glyburide, are a known and effective
conbination in the treatnment of type 2 diabetes nellitus. ﬂr%Ma/\bfZ@%gs
have 5 denonstrated a synergistic effect on glucose | owering when used in
conmbi nation. Either drug can be used alone as first |ine nonotherapy. They
may al so be used in conbination with each other if nonotherapy of either is
inadequat e. No data rurrnnf|y exists on the use of |ow 10 dose conbi nati on
therapy for firgt line use. Treatnent vﬁtﬁ“&‘“ﬁi%&g}ﬂj&eﬂem#ﬁati on tabl et
was expected to|inproweageyLomg,contrgl as first TTIE t her apy in subjects
with type 2 di abetes—metttus—wth—-radeqtle2T A2 -8 rp=di%a(5-and exerci se.
dycemc 15 contiasredines expected to he c’-l(‘hl eved at | ower doses than

nonot her apy wi t [MetSnpar Blak@hDiridess potenti al sisde &f Eechbs of the
i ndi vi dual agent&yaatse th ease of admini st ratigg Tzhgs r&naom Zed

doubl e-blind, p[acebo- controlI'ed 20 st dy TTsubrects—v > di abetes
mel litus who hageTraoeouategryeem-e—dontrol—onBPetS-%nd exercigde tested
the foll owi ng h)EctdsERssatline celdivliome st rdti on of aibioxemodose netf ¢rmin/
gl yburi de conbi miyesripgeedicdonkor 20 wgeks (4 25 wegks stabl e onge daily
dosi ng in Peri Ofkabhediieh MRadieeks of tredtnent 1n Perlpd C) Th subjjects wth
type 2 diabetes 1;’rgmlltgs vvno have lnaugqume gtycenrc—controt—or{di et and
exercise will produce—signi-fieant—redueti-ons—n 20184 ~ conpared to
pl acebo. 2. Admi i DI G?aléalﬁex@dmweslecmwh@mm # uggdayburi de conbi nati on
product for 32 weeks® adrﬁb‘f‘éc?f%m\mt?‘h type 2 di abetes nellitus who have 35
i nadequat el\gl yceni c RosPeria vdpeeferrede ke cdose whtfordnwel | tol erat ed.
y 20tnride dosmedacibss (dye Bisi fallpwEe conpare, after 20 weeks
of oral dm nistration, the effect of 2 dosage strengths (Exanples 1 and 2)

of a 5 fixed copbi nati on netfoxzni n/ gl }buskele dfabiseédiedal odigexr DEEN titrated
for glycemc control on_the reduction iin HbAl ~ | exrbtetver sus pl acebo. (2)
Secondary (i ncluded t 8™ 16 Fe) 250/1.25  500/2.5  500/5.0

| Ingredient

Metformin hydrochloride* 251.25 502.50 502.50

Glyburide 1.25 2.5 5.0

Croscarmellose sodium 7.0 14 i4

Microcrystalline cellulose 28.25 56.50 54.0

Polyvinyl pyrrolidone 10.0 20 20

Magnesium stearate 2.25 4.50 4.50

Film coatwv* 6 12.0 12.0

*contains 99.5% metformin HC1 and 0.5% Mg stearate (w/w)

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

The low dose pharmaceutical formulation containing
the metformin-glyburide combination, will preferably be
formulated according to the teachings disclosed in U.S.
application Serial No. 09/353,141, filed July 14, 1999,
which claims priority from Eurcpean application No.
98401781.4 filed July 15, 1998, which U.S. application is
incorporated herein by reference. '
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10 1. To assess safety and tolerability anong treatnent arns after 20 and
32 weeks of random zed therapy. dycemc control may be achieved with a
simlar incidence in hypoglycema with the fixed dose conbi nations 15 as
conpared with sulfonyl urea al one or decreased gastrointestinal side
effects as conpared with netformn alone. 2. To assess after 20 weeks and
assess after 32 20 weeks, the proportion of subjects with a therapeutic
response in glycem c contxol of oral admnistration of eacH 2 May 2004
met f or mi n/ gl yburi de conbi nati on regi men when conpared to the therapeutic
response achieved with netform n 25 nonot herapy, glyburide nonotherapy and
pl acebo regi nens. Ther peut| C Iucose response. W ll be defined as a
FPG < 126 ng/dL (base&' Stanliad 3 ﬁ? (?é’laf‘ﬁ%%ep“ftdfzak PEF™ e Rpeut i ¢
response for HboAR®Plgved b@@éf?‘?féwdagfl-m iggentipy, i thfofoms@fsaaf t er 20
weeks and assesssafi®pbr3? swreksycH ke &ethietonislli Bofiwvsin BHe gl ucOose and

Zhour post prandi agtmﬂgﬁsaﬂugla@%hwnm\sﬁl §s 3 sbobdyisngythe oral
admi ni stration of, catlon %%rla Eg})ﬂs{rﬂ for ndgﬁ%lbl,\’,é"*dgb%ﬁg' men with

the reduction’in Tas

post prandi al gl u(';‘E‘J@«?‘Saﬁlﬂ‘:}il ﬁ’s‘ﬂlp‘l H‘q]é‘\?él sy ide PR AR of 8?‘3(‘??%1%n0t her apy,
gl yburi de nonot hbiegipidadilblitacedrpargble tTothe sHyburide gwrabilhiilipy of
reductions in HbAbtdgieal il hese@danaekdniol seritdibhSéf atdt@brtin &haed

conbi nation netf bug,i; de; or, ished N9, 235659 LBl ALsaf ety and
ef ficacy of flgig%ﬁgggyl Ll"liglt.lgo rfa\%g:‘:il it ]ﬂ, E ore gog IﬁI STUDY

-DESI N This Was 8 fFEreeiters® kg <iYJVse g‘ﬁ%P ar a 1'I’esl .roup
doubl e-bl i nd, pl ReetRFméaralyErELde tﬁ"l"&]ll%ﬁm%‘“c]ﬁe caRt3Hyder gl ycenic activity
of a fixed corrbl rat ot et fofr merfgimibuanrdeliabltide &g Whicht the méz¢ herapy in

subjects with type &edbamz&aenﬁé |gulcHst o abandsti nadlesuahe gl ycem a control
(HoA,, < < 79, Wk: 1@1%% 1§§§r e ;E&itahﬁnéé nWeE e ¢l ug pad ve or had no
oral 20 anti e g mc era%/ OE] t ego r}tﬁgﬁfrlor %}9 sGgreeni ng.

Appr oxi nat el 10@ ie?e%reeﬁf‘é Hd 4Pty e atieénts wth
type 2 di abet es mélthe gdviyrddnats isvstictial et grefterl® %foﬁPFoI defined as an
HbAl bet ween 7- 1p%oitldsecircaandsexaran 3eum Bhd at mostum etupiferhe?5 of patients
required to achi ?:X&%Ji@sp&f%&xa&l&t GRHE MASma tolial s@dciFQe é)ﬁztel ents or 10D
patients per arm 3% brfg'géé“r% meal sathoved £oL.4 5 QE hs to

recruit uptoamax? ent s per arm'to pro tlonal
safety inforndti &l Iﬂﬁ’e desi gn |ncI uded 3 periods as 30 foIIows (1) Period
A - Two Week Dietary aivdaPbegsedoetlesiment PraselThidesenseliigl opHase i ncl uded
di etary instruct idoBag £3bm avikUCabiaia, a einhhhatiginnbai mivigrodimbketies prudent

di et consi stent /&BuAQA guigelinas qk-a@ dakapsedadi 88 Hknhapproximately 55%
carbohydrates, 2 E)I’Z%t%elop rc]edpg?‘g/fgl%g are ?[gss th%% %yymgggé at most
25 25% of the particles are greater than 46 um.
Preferably, 50% of particles are less than 23 pm.
Most preferred are a combination of metformin and
glyburide, where the glyburide has a particle size
distribution of about 25% undersize value not more than 6
30 pm, about 50% undersize value 7 to 10 um and about 75%
undersize value not more than 23 um.

Detailed Description of the Invention
The term “diabetes” as employed herein, refers to
35 type 2 (or Type II) diabetes or non-insulin dependent
diabetes mellitus (NIDDM).
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Tolerability of the adm nistration of multiple capsules and tablets were
assessed with placebo. Honme gl ucose neters were dispensed with instruction
on their use. 5 (2) Period 8 - 4 Wek Doubl e-blind Once Daily Stable Dose
Phase Period B began the random zed, doubl e-blind, parallel quadruple dummy
treatment phase. Eligible patients were random zed to 1 of 5 study arns

whi ch 10 included pl acebo, gl yburide nonot herapy, netform n _nonotherapy,
and two different dose strengths of fixed conbi nation netfaﬁﬂMﬁNdﬁyBﬁride
product (Exanples 1 and 2). Subjects were naintained on once daily dosing
for a 4 week period so that the contribution of the individual 15

conponents of the corr?ﬁga{é “B q‘%&n.c e{ngg yeeislséardmby ) ort term

gl yceni c. par anet ers e “once daf F3° FosPng

illustrated the %%??Wbﬁt?roﬁ B’Fa ero‘ia\}ﬂau%qce%ﬁﬂ@néﬁ%s $rerent f| xed

conbi nati on prod&eth asi bep serechloriiGagicy cem sepluraniet 62:9) d yceni ¢

control was assefsedaunktdnlfr, uehd Al ne: fReih ast: il Ngs@cHB9SE sal8)aderi od C -

28 ek Doubl ¢- bhifdofkhrat bos. 13tablg 991‘31%1'3{3@5%9?55 esrz'sogéfebd"’as the
B

continuation of fhe o nd ze bl e-bl.i.nd_treat nmen ase ects wer e
titrated for gl y%em cgtoﬁ{grgél ovelyg R FILFE ﬂ‘%urt}?ﬁeé’kg R 8

mai nt ai ned for a22%3fBeRr HELFRPAGSE 13 PEReHR keeWhErtfomtia yalks f or the
primary out cone, of enchanyeibasin $Brbagdlicnecids HiAluding tthHoeet Wo

conbi nati on t her apic@sséExanpl. es rhrand ). selafiove, t:a1pbAaGakRes Was assessed

at week 16 ofo Perifd Gronihell ptséfe%ge S Ohet/sBA0M 26, , doubl e-bl i nd
treatment. This vvas don ? %él as there Qa]g;tbeen ade ua%e time for
35 stabilizati onPOI-EPRf + ﬁd #“e§ PERY PEREHI AP BadPantici pated that
a hi gh nunber of ™pifgzEebe hvidsaskPridei eitts penelvavehatanarketédsasnt i nue
random zed st udyGlucdPhaged 2t kayen2GR4o freediicadi-OwedsiSqudbh rdubhhg) ent

gl ycenic control as twetm\\gmﬂahemay@sreaﬁ@eedepde %@?e@@é's agot

di sconti nui ng &%}q{%%gdhesrtfeggyred{eg_% gcg tg‘g‘éé@ ?ge ura)gacy remai ned on

stabl e doses ility of efficacy
and gat her addlt PErgtyserid 9rARPTOPLRRSTARRY a&&??e et udy renai ned

bl i nded and t hoséndydjiegtdankbeali cevstd/ivorilt yrandediczedbdeamiagnldr ug due to

| ack of efficacypamr,ecetustiibyewith begidt the langbes ghaofeieukabgel treat nent
phase i th fi xedrgabheati 0 dPLadieloaeIbics 28 umgk-ohase | ncl uded an
initial 4 we tltra %on seg ame #l rove quylgemc control followed by a
24 week stabfe dBEep naT tcﬁep nary 50t cone was assessed at
the 16th week ofPlF’éF"F’Sﬂu’GcaiSf‘Sﬁb‘jléE%%“ \ﬁér%h%\}&Vﬁ%Ftlé’B i adi BEFMT nuati on
of random zed stdwlagdrug due to | ack of glycem c control beginning at visit
Cl through C85. Subjeghs ¥ame*evaldistesudseentankyodquibieacy at visit C113

Rosi gnient of 20 FARAcH S e Rae o 2051??9% 1Y SR FERe T
remai ned on ?and’é‘?ﬁaeféd ERy ‘%i%félgﬁ?\% gﬂ}fen

°§t Pe dose phase for a

total of 28 weekBha@ageibifasyEPERL B ANJEFHSAPY tYFugf RV cacy and to

gat her addi ti onapatsizhes yrcamddtcd endpot irayntaira hefodipbtt SAawer e eval uat ed for

25 di sconti nuati pguyebs 15,{-_@5 ABRHABbLON MUSs tr hask @b gbareaskc control on
q’g%%ﬁ

or after Visit & mE’sﬁ O%Q%jné%ﬁgmgogw%rqﬁag% flarsri{my s study

wer e defi ned a% buri de

250/ 1. 25 ny ﬁ(ﬂd ?‘r‘?a‘feflgrﬁ‘? /°§I L%casa%@PEtSPﬁ?@dlt%ﬁle?%Fm gurposes this
st udy i ncor por at exFursfiomdragptenharnsy tegaghentRatiestted wiih |thg same | ncl usi on
criterion wthouicuipet esponayt£xial UEé Qhaehadeition feamiBitiiongot he 35 Peri od

A glycem c critegid; Yehe oal bgh Rleeni MeLRE04dEENt iNnto Period A - 31 12
May 2004 Period A

The term “post-prandial excursion” as employed
35 herein refers to the difference between post-prandial
glucose (PPG) and fasting plasma glucose (FPG).
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This period was a single-blind placebo lead-in to test patient tolerability
of ingesting multiple capsules and tablets in addition to eval uating
conpliance with the 5 quadrupl e dunmy design. Patients received kits
containing four bottles of placebo corresponding to study drug . Wek O
(Misit Al) - Subjects were instructed to take 1 capsule or tablet from each
bottle with their 10 first nmeal of the norning. Week 1 (Visit AB) -

Subj ects were instructed to take 1 capsule or tablet from d2cMayctQ@% with
their first nmeal of the day and a second capsule or tablet fromeach bottle
with their evening neal. 15 Period B: Foll owing conpl etion of the
single-blind lead-in phase ‘éPerl od A), qualifying subjects comenced
therapy in the r andoni 2%d 18 oA PRATRAS FEat CIRRERR CPBFFUHT™0 B). At
vi sit A15/ Bl subjetfermi@r &N renTe R oy v@lbaetbmﬂﬁymmsheng Wt h breakf ast
of placebo, glybagnieistevedhraleyfor tha H00 dasageetdor mirndgl yburi de
250/1.25 g or rr%ta_ﬁeﬁee%g&ytwsbg@ é@ﬂé?oéb{;rgm@ae@ogal l'y dosing remained
stable for a total of 4 wee g & edP r|o meet? corrpl etion of the 4
week stable once daily dose phase i odE TEontTnued the sane
randomi zed t her aﬁ?‘“ﬁ’ﬁ‘ﬁtﬁén2‘81%89(3’1?‘1‘?[&%@"8!4}“%‘?saﬁl"elﬂﬂseé’géﬁc?’?‘t?at ment phase
(Period C). Studyeretisatrearenibat ithaatmabsableyifgiomse@h ofl1shemed C29.

Medi cati on was da.seﬂcalhiénlﬁstilﬁaﬁej B6d grestdghieaheasshdiinel idimitaveni ng nmeal .

Potential maximal, @éﬁ&@ éfFe'e':!Qe;HroﬁLé@&" dehés% mdlémrtefn%m n 2000
ng, metformn gI ybur for.m n/ i de 2 00/ ng. After
the 4 week t| Yation s %f#é’ﬁf“l?nw oYs‘:"&b ’é’?é”gég’iﬁ |rr‘?|5e8 ]tg‘e- 32

12 May 2004 stablgéYH‘é’sJeieons‘%}tﬁNa?ﬁfthfé’a‘f|a(9ﬁu¥ 01r°°t°hé ‘T'%ﬁﬁ’PH'éle‘ro ‘3f Period C.
Once adequat e gl yeefexaigntrat abadt Beenl achakewed 5011 mworeum dose had been

attai ned, study q;xugemynei—oé abbet eased rangbsas 108Ly. reduced with

document ed hypoglycem @, %nc{z gpemeertﬁét?llggsﬁ]%tﬂegggtf %g‘%}i (2)\5/33

studies 10 |n](f15| cate thattp}1 bur i 1(’

fornul ati on of t HEY ARHPrBFaEHF& @f’%@ﬁ?%“c? nFPH° éfl Rt tessential ly
equi val ent to t hée=hpgplaysdecorndisinrg MgFHBTLR dRAq SOPPZ ISP £8rnul ation as

evi denced by 15 (sbsoaidtienapeth iaCpiasponse chdrveimnidglobiddlvern: . nanely, a

gduction, 11 Hoihe, o pkaiigbatce; mead banch 86 ok Bodihaabaveck 2o

(Figures 1, 2 and 3 n al,e Il igures 4 and 5)
(2) a ther apeut| lepz.o i c‘é‘,$ fl%gl%% o 91%'& JVul)éiocss'}eg ‘IgfIEDG) nanely, a
reduction in ?QDG‘%%“F%%% Wﬁaﬂhmc?fﬁ?’ﬁﬁ a?FifieT’l‘Tlﬁ yP‘I‘erom a basel i ne of

about 175 ng/ dL) ,appaspsiapente rthe; ge#eesf%S(iS?d@dﬂﬂhEF%l'iﬁ‘}tlpé r &gonse for
post - prandi al i nSudwi Bose\tRhEmadtaliRéyl EBruular £aseannbosiniplargiedl 25

insulin of 19-25 yy Hé%l&%céﬁédltegri}ﬁhh@ﬂ@ hitdsS/ Mbakdyfs, Qdsgs,7) (4) a
t herapeutic response f.o JPost-pran |alf°9I Ucos e)&%utr?é %r(“PgiG) (that is the

di ff erence betweéh pOSlfy prna‘r:i’("jaalro FucsSe BR Fasma gl ucose), nanely,

a 30 decrease?d n §1&derHr SF@raley| EE%J%@G\%)&IUPgY‘?ﬁFSat %k © 17.7 for the
500/ 2.5 ng conbo aimdn26t«refopy tshpaPGOietal Fonge caniibe vErruet| 5. 2 for
metformn, 6.8 fofnjebyiwid geepdait@tiis Gfe @o8e &Y. drugdRhaive
patients is as described above, which can be administered
in a single dose or divided doses, from 1-4 times per
30 day.

The above dosage forms may also include the
necessary physiclogically acceptable carrier material,
excipient, lubricant, buffer, antibacterial, bulking
agent (such as mannitol), anti-oxidants ({(ascorbic acid or

35 sodium bisulfite) or the like.

The dose administered must be carefully adjusted

according to the age, weight, and condition of the

- 17 -



12 May 2004 At the sane tinme, the above efficacy results enploying the | ow
dose fornulation of the invention (Exanple 1) were achieved with reduced

i nci dence of side effects (Figures 9 and 10). 5 As seen in Figure 9, the

i nci dence of hypogl ycem a enpl oying the | ow dose formnul ati on of the
invention (Exanple 1) is Iess than about 1/3 of that occurring using the
prior art high dose fornulation (Exanple 2) enployed in generally accepted
medi cal practice for 10 treating diabetes. As seen in Figuid Mey 2004

i nci dence of gastrointestinal side effects enploying the | ow dose

formul ation of the invention (Exanple 1) is'|ess than 20% of that occurring

using the high dp%%geagrqg' L100e [0nd TERED | Bhn Il QUEL AT SHERGL LY

accept ed nedi cal” practice PstUs¥sioh-of the above
resul ts foll ows. T BPsRRfs SPBHGY P@%Lﬂhtes ?%lrﬁﬁierﬁ?‘bﬁr ession to clinical type
2 di abetes takes tineTehdomeipatdies ¢hahgr vseivgminfommsatF ptleengsiefsi ol ogi ¢

def ects whi ch arshdabigagydpmasene tprmubecdd RpABsicliyndi vivheaks are

di agnosed wi th d;!o%@%f‘é, 19:9's1h§§é aReHht & QB! LAPS.iQL LOR Hkeahient of type
2 di abetes, 25 until | as few years, have been séverely limted.
Further, with conti nuecfoal ]éoa:s?e ession over tinme, all oral

ant i hyper gl yceni ¢ t heFafivasiohse f@%‘b‘%‘ﬁ%&“ﬁ&%é&ﬁnﬁ“ﬁ%?’éﬂ%’ctl ve | eadi ng

t o i nadequat e glopsépneEllyontqigidef one tdyempad Al erSEPrCorbimiatitenit her apy has
traditionally begnahdeiccaleshid ehe SRERAACE | HHBMUSHoUd o 86 tdtlucSbogl e agent

therapy 15 190Nyl 9ebond Qﬁégper%%%wn P RLL Rt g%vagaﬁé Weg, pyor after

initially ef ective e 1 nef I.nt ai ni ng

gl ucose control we&&flfesd‘c 528 JBEbRRr PUPRT 1 (P8™ SR Ch?%%‘#?&ﬁ%ﬁb

monot her apy thatstlaSChallﬂaPngtqlo aariiteds ntr9rEanH® rRALEEr 8RFP #8s not been
proven to be effeative dagbatdtecdhdprgl¢tbimiaseCdativaltives Fich ad2 May 2004

only the additiapdaf caﬁ@.egmnagﬁmra@:&&almf &&pnRhogechani smof action
has been show to ach bgve i npro e Fn]? &&@5&? :.nG'anﬂ: té;lag a
0 a I

conbi nati on insulin Tesis ance an ci enc insulin .
secretion 5 is t¥eipatifoph§sitsl sgtteds bﬁs‘i‘% agpPuRty 3 thig; F@ggelt is
expect ed that cowbifmaniabast of tegebty: 6% eand)poaferablirefrge @bt pot enti al .
Thus, both clinical cexppitensevande Raithephiisl ebagi«dcevh demamplgport t he

use of combinatign Lbﬁrbqnaele@whwﬁ 4 E:Qflceﬁdl%e@éﬁ J¥e05E5Sin §8-WHd e a fixed
conbi nati on g@ Tsorm n andlc}?*ﬁé ugrrlloqtec s oL . nO\Q%Iglgongr t gur%, as

di scussed ab FRAIENFTS Y SPAPPRERRIAY AT PR S. for
first and second5q0|°né°t%1=“ap%9 0P A eanss @ af ey ﬁ%ﬁ"rtoﬁ t ) apy, | ow or

noder at e dose, akchkbsst stanchekSstckratsnentn istagrhg nedideedpaorant s has never
been studied i n {argR, GRGLES) Iga6 SJ:aidliaCahdtﬁHeah.Ske Beeatingd @ |avear
euglyoen ¢ tar 9binadl HhRLgery [las-dLeomEndsd b tlaso%mhgﬂhe goal

wi th any ant ?ype cem C g \éﬁgver e ?e duratl on of
di abet es and %?ﬁf@%‘é’?aoﬁ'a f RHELGT e IBE: cet”‘ng’f’% é‘h’ fey not
provi de the effieheycrruEssakiineowdi ng even newl y di agnosed patients to
their target goal. Thehélat ahpresppsbdidnnishts eudmethe foowiaes evi dence

that a |ow dose fipjed, Q.Q”b!.f@tlh@mutﬁ@fofn@rﬂi'ﬁr{cﬁ'ka)’bwleliﬁnﬁrﬁ.diﬁ'&:ahﬁs 25 safe
and provides the, effi ci £ent J{]:t#lgy%% gjaylégngig £ %tn3c§sc%ara¥°£9 bring

nost drug nalve gatle‘?st comen ‘ﬁ‘g_‘t¥emcta% As first
line therapy?la & fgiePredrprthiat £5Am GPORFxRP E8nBY et ?ﬁ gl yburi de
inratio of a 2[Ihe1CG@qsét:i@r.nisn#gl%&)WB{!@SM‘SSE’%@H&}&& egtersligg two

di fferent dose sidiRNgpdnsitac |addosa it &asarant glodiern, | deri2iu®blvab ng) and

a medi um dose (ngif Qﬁmﬂ/kg' ylwlgge é@%%lénarﬁg)mgifaﬁem@ #ose ahyengths of
fi xed conbi nation rret 1r nb%re}é ur| rodulg:etsevvertlvesrrpgtaebqll Neds doubl e 35
blind study to pPRi¢eBd:*¥ ﬁ% By et f of i N Monot her apy.
Mean fi nal dé%esa%hP@%?GnFﬁ @aéhlwaeétlﬁﬁnffonéﬁ-ﬁfmré SppidamEfel y 5.3 ny
of glyburide, - 8f&h as1F1bhy REO4 430 Fongdodxidet éomwalh, aSFOSE 78 ng of | ow
dose (250/1.25 ngnioetform n/glyburide fixed conbination and 818/4.1 ng of
medi um dose (500/2.5 ng) fixed conbination. When used as first line

t herapy, fixed conbination 18



5 metformn/glyburide treatnent achieved statistically significant

i nprovenent in glycemc control conpared to netformn, glyburide or

pl acebo. The interimopen-label treatnment data confirnmed the clinical

utility of fixed conmbination therapy in a nore "glycemcally diverse" 10

patient population and for a |onger period of time. Safety As first line

t herapy use, two dose strengths of netform n/glyburide were evaluated; a

| ow- dose (250/1.25 15 ngy) and a nedi um dose (500/2.5 ng) sfl2dMgyrR0R4 e

conpared with placebo, glyburide and netformin. In the double blind phase

of this study, diarrhea was the nost frequently-occurring adverse effects

(AE) in those subjects who were on netform n nono- or conbi nation 20

t herapy. Inportantly, Pakletermay lkdspniicdadee ghagira dever edtichatayAEs was

lower in the | owdageidd xeen o ABsUONSYr B el dEnthdeaet or m n

monot her apy gr ouR.3ssS880. | frid GUEE nk0) ayd? $60B4 I UALLONSY dUér R AES al so

occurred with the | owesqﬁ.f reguency ‘I:ann:[ige Ia%vgidggéa CJffl >l<eder2§° %Tbl nation

group conpared. t CUARY B EHR BChEr SV ¥ SAtnentE. "Dec SRt huati ons due

to lack of gl yterfhésestithedfeduiteTPENESY FAMRIGER e PRYE 1€8/bi nati on

groups, and severmahypofloyveldtd onasambwidbsierciede ianet by snageu@yin-The

f rquenCyd_Of Sgbj @hérd RRObindiE saNs®H 2008 19/ar3PniniROP MaRA aﬁwls hi ghest

in the nmedi um do reat L. gr t he | ow dose
%@dlég%qﬁgg%%@bg%ﬁosg "B of " P YRar WS

group had a | ower ‘in ) uri de monot herapy, (Fi.gure 9). MId
increase in | act &EYPEV &S VIS aS%%%’r‘iléﬁlgneséffsnﬁ"ftgg}ﬁq?l Bups, but no
cases of |acti® a®thibsted lpdeee .35l bprseedcstrtehi ROWVEHYL Al§opPk open- | abel
phase of the st udilestbragtisido oo hanedist ebtdinerns rrallyeers . f glhesrydi d not
lr)r:s_et dt hte y 36S b_ek%e%@%ﬁﬁgéa&le&&ﬁgi&dcu&eﬂka.éﬁu Bﬂetw uid%pftPﬁ doubl e

i nd study. Subjects. ¢ . - . se i ey
di sconti nued prerél%?%a l%léfrgb%utsc%eg%ou ﬁe}a:?}gjf %ﬁggaﬁe:'sgkaﬁﬁéﬁﬁ o | ack of
gl yceni ¢ cont r ol ,PhsPalatSar PYRRA}SOEnFELEd THESE HoMBrE B pifase. In the
open- phase of 11 hecastaryeilt hed Alepidke | e Bakls osivhi talrlets ashareldbderved in the
doubl ebl i nd phase;cavtiid fickRurmSionkr g ephtyiroaturiidunglAss itn t he sane body
systenms. The | ow gQseasybpati on group agai n di splayed a favorable overall

safety profile 10 conpgred.to the nedium dose gr o o] e
new y-di agnosed subj ec _se gfsla%% maesrsiarlrz;ledga g?edlg f-géé%n FSW%’% %sgf%jem‘ct s, the
overal | pattern dfr$aiRing gRY PoleFaBiITVEY - DBSErVERT KRt He B0THIESD0I i nd

studi es was a80 exidéet mekHydomiediolc| érivdahleohsdr Penicerrprit Bbceistif or mi n and
gl yburi de. No newedbnedl@XRECiEA cRRE NS e@hylrditby At ktynabnlenlhdtdeds wer e
observed in this gldpiloalonBr PR AR BARNALYSCf Blof i hhANgsher M
open- | abel extens%ﬁn? sup?Lgrt ttqlg ravorabl e safety profile observed in the
short-term phase of ‘the StudT €8 *f  particular, 20 the | ow dose fixed
conbi nati on showed a fUke¥eaBl kAT dEyFIRIC¥RDDLI TRt FOXATOFEEE Rfhen conpared to
t he ot her regRirersppiised] togeties witbgremiiEf fiogmey, 28aBoimizerbandd, first
l'ine therapy denfistest edmosiddlongtically significant mean decrease in
Hemog| obi nAl ~ (FOAI ) ofnel ¢ 8% dicaMisl 24e00n QF bl L XBshotagbianat i on
treat ment groups ang a nean e(ﬂge se, from haselin %%1ap£rt%%<)5_natel y 1.5%
Wil e all active tREPRSF fr BAHERL 25 ?Bﬁge'agﬁ?eevr Bctéptable giycemc
control, greater Theah r Bas e CRtHIRLLYT BrlmEeRtad - x et &vbrhat i on

treat nent grodps awewst athidevg pashdosanpal eovcudd net fsgrim as theeffey of

gl yburide therapys sAghddViReh by cRREntittabidd te¥r Bt igheer ved with all

active treatnent group | yvburid m f, EUASRY i de
250/ 1.25 ng, nmetform n?%i%boér (lg%ee %88%%%%u§£lasf Bg\n/%ﬁ%;q )Z’SltE %%\

mai nt enance of tHE AebiPigsARaY By 8PE2med PR PTI98 T% 284%4°5-°%% ™ 12 May
2004 6.79% 6.68%-56. ApvhicaviopSerdal 4. 7894353, b6y f418Foguls. B8Bs) of

doubl e-bl i nd sherzpy, batiaw Lhelddeer epewkieps tar get of 7% (Figures 3 and 4).

Interi mopen-Iabel firgf lﬂ-o%i{f_%%&%ﬂﬂlﬁg@tb@ vedeansidabg dhat for subjects
a directly enrolled) the nean £ a{t_'f brzringgl aju{]de \Q/agurll%EG% and for the
subset of subjects with aVH T 3BT £ a8t a " el dedtease of 3.5%in HoAl ~
was achieved with a nmean HbAl ~ of 7.1% t hrough 26 weeks. O the subjects

directly enrolled into open-I abel - 19 -




I T

10 therapy, 87% received the nmedi um dose 500/2.5 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.B5 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 treatnent phase, the
mean HbAl ~ at baseline was 8.32% For all subjects reaching 13 weeks. of
therapy, a mean decrease of 1.76%in HoAl ~ was achi eved wi tlR Ma¥ 2Rt HoAl ~
of 6.56% O the subjects conpleting the double 20 blind treatnent phase
and continuing into the open-I|abel treatnment phase, 78%received the | ow
dose (25D/1.25 np) andb 2? recei ved the di um dose (5D0/ 2.5 r_rg) fixed
combi nation as initial “th %ﬁﬁ&ng’rﬁaen%%ﬁ? GRS fibebdeEBIAT Rafi I t her apy
was metformn/glyburide 696A8ems /ggd 25 No clinically significant patterns
of greater or reduced effesblawriagaphpardrndi fhanybefinkheigddbpopul ati ons
(age, gender,. race) withgspact to response in HbA ~ frombaseline in
ei ther doubl e<sblind trj ' fi omhi nat i on. netform n/ gl yburide as
first line 30 thera .i‘ |m\§&% _|en:u)cé:§ tC':’rrgtg%rmémmmé:’I 58 a%?’e“égée.sd lgag’t‘#erf'g pl asma
gl ucose as a par é‘nﬁ%‘?‘éla&f"n%rﬁﬁ‘fiefer rﬁhﬁl JEEMmiat EhPiBfer EPG results in
doubl e- bl i nd st u#iresevarly &a3vyivyinyrwel idadeesiiiilas, rigsukksmplas kirst |ine
t herapy, stati stipeaiirinydpyeid iabhaialihy signethcantel plgee MEanodecr eases
in FPG for both fuyge ' LeN; ddea . red. | gcebo and
9013%9(” by 100 dRARIP e AEQYNS, goggza%ﬁ/gg% st 2

metformn werg achi ey re.6). An early - 38 response
to fixed conbltanaftloo%‘t erap Ll:vvz‘i'%t Esegﬁﬁcéﬁ;tcyditfl? PRt SRTbng treat nent
groups were apparent bREOREekh® IFRPERARING- BFSInd thegrapyles maytbere when
subj ects were stislieveddaedgérieg.-.initial titration and were receiving S only
one-hal f potential maxthaig-gofieddard HineneBldndelOSReNg g Alue@Res Al f maxi mum

dosing in a Monokhesaphe gld AChALYaAALhe ayPRRUl albon dempsinates the
benefit of colrgbl nat | ﬁ@ t heégg)é or. the Blzi\tl ent and us] ng conbi nafrl on
therapy earliéer i the 4§ Brots §2P AR e it 861 TATecFEstald ipfevai | i ng
st andard nmeasur e 6t 1ulnper a ThegFFelatitdng oxitd oky & dai ¢conventhenag! yceni ¢

mar ker found to betevialel sbaddawi hdprleatigm t fe@raodpl i cati ons. Al t hough,
fasting plasm gl ucoserne! benrdtlsr eRls ShRBSAES nhT M 2E098) H,0f di abet es,

is a faster, nmorgl r.ker) if,.does not praovi.de aan opti nal
assessment of. cCi rgag?é;%qé?;gqg%&ﬁg%&ﬁ? Fo‘f?lﬁu(fjlo s og%%é;r ER3vnd

intuitively dlderBtodEoPREicnErL FHOPF P IMaE e Gretse®ivs2a better narker
of di abetic cont PyfredyeroPRGmeRhylgedl@lckeabet es; it al so correl ates better

20 wi th HbAI ~. Postprandial hyperglycema is an early marker of the

met abolic defects found iri typeZifdlahetescahd;ceulsibutes to beta cell
dysfunction. An i npor tant assoclarion n%“ hndi al glucose |evels
and cardi ovascul ar di SEZ5e. has “beeh AEnDNs AP YL 2 f5PAEF S8 gPycenia is

the goal in §$evéﬂt?ﬁ?§°gﬂﬁ?ﬁd‘ Paf nfHEBAp! i arveber ¢F trisEs eaf tthaadnoni tori ng
and | oweri ng postprmgitadngloficestorsin/glabuoidd ustd dinegyrsm Linpr ovi ng
nmetabol i c functi eRefitd aehhRVindgbtheehsy lwidhUSQFEe o8 afitbakiad\anki rst |ine
therapy, statistjcaddpigignificant 30 |arger nmean decreases in absolute
post prandi al gl ucose (F63- 65 rrg/dLg wer e ohserved for both fjxed conbination
treatment groups than TRETH dcebd Yt GuBE® CAF gBT RSP ifEcPeREEs in absol ute
PPG wer e al sd%achParasdie ofigpareeas Chmgyafufiged Cogbu@taghellof and metformin
(18-20 ny/dL) 35mepfombescywwutfdgused. oA farde 8Rhe THeeagy hedtsupost prandi al

gl ucose excursi ORofdtiirapf ddth "ChdAsSe! d1RBulOde RABNIREh QY dose (22.5

ng/ dL) and nedi um dose,. g/ fixed -.3 12 May_ 2004 conbi nation
treat nent groups_was, ?ﬁ%a§%%0/589g/§%a’rr faégé‘eggl%}l&eglgts/ gﬁ??g%g}% 63% of

gl yburi de (38.2 M7FdRP BIRFoo8XRS6 (FRYT BY mUTPe oot tABIRAS) °fEval uating t he
excur si on raBher L1¥rth conpirabionsitod wet firende/wlybridessedain Sigstyburide is
simlar to placebine nhefayiveraahimeNSshdiaby 6FitpOshd aRdiRbugigsose | oweri ng
than gl yburi de aggs Rle266RQ,_ and that the | ow dose conbination is the nost
powerful in |owering postprandial glucose excursion. As there is no

publ i shed clinical data with conbination 10 therapy studied in a drug naive
patient popul ation, these results add me@finsight 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 nuch
studi es second line therapy 15 population. Insulin |evels were evaluated in
the fasting and postprandial state in the first |inetherapy study (Figure
7). There was a statistically significant increase in insulin response in
the presence of a glucose 20 load for both fixed conbination_ treatnent
groups (24-28.8 ~iu/nmL) conpared to placebo. A larger increase in insulin
response in the presence of a glucose |load for the | ow dose fixed

o o - o



35 the islet cells. The conbination of the physiol ogic and appropriate
increased insulin response wwth a correspondi ng | arger decrease in glucose
excursion - 40 12 May 2004 suggests that the conbination is inproving
the efficiency of the pancreas in responding to a glucose | oad, preserving
beta cell function and inproving insulin sensitivity. 5 The essential goal
in the managenent of patients with type 2 diabetes, in addition to
aggressively treating el evated bl ood pressure and lipid | eve? May 2004
achieving as near normal glycemc |evels as possible or achieving glycenmc
therapeutic targets. There was a 10 greater response to fixed conbination
therapy with respect to greater frequencies of_ subjects achievin
therapeutic targets antgreal e GebiegSBEN | RighsTRICES Hogetin irst line
t herapy, a hi ghercktr erpaadiyl agnsulbh detvslaretf kvl combinattiron ather apy

(66% 71% achi evedeismangbyaeifiaet of geksoOfiiag tiMapy~versueonpared with 60%
of sul fonyl urea qgggﬁngggpywh§p%§ iRk f 9d ppedmnat herapy and 20% of

pl acebo foll O\g ng 20 weeks ofa dou IgB- bli n%al;t hegagy.whéggré)exi.ngf ely 28% of
subj ects in edch fixed CORBENAtiON g OUP Nad Jdecreasss i1 HBAl ~ from

basel i ne 20 great®pghdd PPORFCESFIR 80 NIRRT 85 RT SAcYeHSnst her apy
group and 3% of [HiaedbwmbOhamiging, of snetfietmin/ghewe idar getds inefigshot achi eved
with sinply highanntofidlragpsessab mRidicaatdpdnwibhiteadht bt |Qwsiridrses of the
conpl ementary conpgnents...Mean final doses achieved in 25 each first line

t herapy treatpnent armwere approxi Erat el I‘éauglinge 5. 3 lggi Eretfo[:m' n 1307
my) | ow dose H4 xed conbiFfafi o557, GBS dOSE Y

conbi nati on 818/ #ykreaps EgrsyecEaARyEired omPinahioREndfer of tablets, ' the
pattern observed matEdrriiinggllylnoriide nagddonn t higsapyines tB8rapyt vensypected from a
pat hophysi Olligidc m\éinlemﬁliagy- with leRdh Gt g%ﬁd}&h%atm et Soshial ear T esplonse to
target at a ose | evgl s _and t.hat. . ggég el ates

wi th a higher_ baseli negl%ﬁler.go A&s%nﬁzggrgglssvehﬁ%ﬁcﬂﬁgggg et ctélggpfggr

gl yburide up to &asbreintggeinal S5dRgrsnEEFE éﬁrs‘%aﬁf‘é? rF'\Agﬁx"z%ser ved with
met f or mi n t her apyonbimatdana ¢f aethewwndabyfovride | wiedddn ef sk etln@onbi nat i on
met f or m n/ gl ybur ivderasy teeshs mhobhérapggeitth eadil of glgouvkie 2804 nost | i kel y
to bring a patien..tQ4iRerapeutic target, no matter how high their baseline
HbAl ~. For both fixed gonmhi nation therapies, t ase from

basel i ne HbAl ~ is |ar g%%en%lc???%ﬁﬁigecfasm\?@?h%ﬁrg grrlgg%gjes ?%edel evels. 5 This
phenomenon wa¥ nsbedEenredohit™s §PYBGEPl¥e, netfornin or placebo and is not
expected to be seen with other nonotherapies. This denonstrates the
contribution of conponents necessar gxdn@fleachitving t herapeutic gl ycemc
targets when baseline aflersl £4@aihng He®BLAnl/BBAEL a8 % ordd2not fREAPY WasS
shown to have a plateaU|n%_gf%Q%%ggqhgdrﬁ%pgpse for baseline HbAl ~ |evels <
9%-whi | e fixed cOIBF&TTFENeY HET SpY Had adaitional increnmental decreases in
HoAl ~ for baséline HbAl ~ levels < 9% For all s
open-1| abel first Tbmpogieibnesft Mehfommiiaskydsiochlomig g zisefass

two time points, the nearpsdad)r. Amgh g2 . ShRS afld fiimgPymdéeks 13, 26 and
39 approxi mately 50-55% of subjects had achi eved an HbA, ~ of |less than 7%
and an additional 30% had achi eved an FIbAl ~ < 8% This response rate and

20 magni tude of change in HbA ,~ | owering can be expected with conbination
therapy but is rarely seen Wth nonot herapy anti hyperglycem c agents. The
fundamental issue is what initial antihyperglycemc treatnment 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. the use of conbination
t herapy sooner in the disease process. Wight gain is typically observed
with all 30 anti hyperglycenm c agents other than netform n nonotherapy. Wth
i nproved glycemc control, a weight gain is actually expected as calories
are conserved rather than | ost due to poor netabolic control. In this
clinical program as glycemc control inproved, mninmal 35 early weight
gain of approximtely 1-2 kg was observed with fixed conbi nation therapy;
this was conparable to the 2 kg wei ght gath -observed with first line

gl yburi de



- 42 12 May 2004 nonot herapy. |In double-blind therapy, after the initial
m ni mal gain, weight remained stable and did not continue to increase with
time. Overall there were no clinically or statistically 5 significant

di fferences between any of the treatnent groups with respect to changes in
the plasnma lipid profile. As the nobst severe patients were excluded from
the placebo controlled trial, smaller changes in response to thera 85 m ght
be undetectable. The first |ine therapy 10 patient popul atilghMed2004

i nadequate glycem c control but diet and exercise has already succeeded in
bringing the nean HbAl~ to 8.2% In subjects treated with fixed conbi nation
therapy, there was no adverse effect on the plasma lipid profile (total
chol esterol, LDL, F~L, and 15 triglyceiages) 101 ﬂag.ghglzca%gc L {d ey ences
conpar ed vvlth pllacebo )%N gryburide_an ] y. Wth
better understanding o e el ati onshi p Betwaeh dri bt Bt rol and

| ong-term conpl i goal amavlmfmsm&gmm s to
achi eve and 20 rmerfomiin sgdroRgaEida®r Mhl  gdsyceni a| assoposi bl e.seddbgeti ng

mul tiple defectqgtspPleagents Wth synergisgtic pr coppl enentary nme¢hani sns
of action intuitively naKes Sense tojachieve a [ner apoeuu C glleem' > target.

7.00
o.LU|a it 51U| O T C—z -abetes—25
| npr oved under stra frt y—of—type—2

suggests that cu F?‘é‘-ﬁ?netrn:\f ment. paradi gnk®-8% all owi2Aef "fAi | NE®' t 0] occur
prior to inplengmidra¢ryatalDine cCALL&8S ve ta.emt ment skt e y skauwl d be
reassessed. Earl ughesiSe sefarhQwW dose gonbingdionf thef gpy, par t4i_§ul arly when
the use of | owern dos&stfesults in pefrer 30 toleraniiity,[ therefore appears
to be an |nportouu thetrapetutt+ec—approach—++targets e—t6—be—ehi-eved and
conpl i ance mai nt éF?ﬁ‘éﬂns'PHé*f'?e%%meﬁ% it 9-6h Me\Faﬁaaﬁteedﬂ/Fh this study allows
for | ower dosing*smwic bhedegasecadft wee. in a single entity. 35 Low dose fixed
combi nation nstform n/glyburide therapy is safe and effecti ve i n achi evi ng

and mai nt ai ni ng gl ycerq,h% ﬁQfﬁJx‘& |@£@Eh%§ev%1ggug eet%5 12 May

2004 di abetes Wo e'f and exerci se.
The use of conbi ﬁa?g‘bc 3\97 a%#f“ n‘3r1%f’f’1«a'f‘9’tf| 2abetedndi LT/ pr ogr essi on
appears to be a Bfi rﬁ%’&l F‘V“Ps}’@ﬁﬁﬁd aﬁrP@rhmﬁa@e tarappatdonssi the dewenent 5
par adi gns of al | enwrewgpthatdhlee @&s Sbeapryd=ed sthamapycheweighd REt thelti ng a

nore aggr essiige, mbﬂfo&hhmﬁﬁrbl:m&ﬁa@dgl H&@&é@% af/Akegy - rabi@Hgh not
eval uat ed I n thl %aﬁﬂQ'. mam}f% mu:?%#qur é lnﬁ.é%{ e:.IeO fg mlco % S _hear

normal glycemc ta ets as pOSST bl € s 10 in

sl owi ng t he progféglglaoﬁyﬁ“@’ﬁ@W%Ef”éjsce&llgje%%ee ‘5?‘55@e§51%rﬁ?a&el ay the onset
of long-term di abee dsilpongdti wasiwams fu@nionah andf vag tappyiedrfoirher apy pati ent
popul ation the faxsthetanhhngbses. ofrhaetfler sdar appliy/burtwte was associ at ed
with a cliniagall ylfdlgﬁqumt:tléag rpLovement in glycemc control wthout
evi dence of detrinment rreta o LS effects ar sa et ncerns. There was no
clinically significant i Efirips Ro°Tégat v e |’>r(rba t PFH lf:)‘:itzfsrra | i pi ds
and a linited eaP’r"iF%ﬁQFﬁrﬁs gaﬁp‘m | owed by stabl e weight with time. The
synergi sm of 20 t he nérPetarmeldnse sgedfiagm\aEndr ebybooide netre odiseraad
est abl i shed one; tagdiiheediQaheday dhe®iindel it Khe mAdoghyburi de is

erfective | nab MPEAKIIELG EoMEnd AR HeaBBll | R4 A LQNA)E GROLCE 1. he
anti hyper gl ycem £ gahr ngﬁ%nt arium sdﬁssume fi'xed _conbi nati on 25

sinplifies dosing, ’F@%Sﬁ\/eﬁrhgnfe aa?%éﬁréf%’r"ewﬁﬁygﬁaé‘&&#% better
conpliance with H‘I@r Bpgh shisar| BiFedogetly A507epss myYifpredadyhbimat i on woul d
be the initial sawmttdrigddiose fikuifd bed dryae dthepapikimatelywgoniai ve subj ects.

This shoul d thenaaeietvetéagp@glﬁﬁeﬁaoiamz@a&&;te&le afdtie@¥endy B Gess 7%

OVERALL CONChL4JSI QI\I%_% tyd@.%g effi (iagyondat 2 R dfe_‘segt L, fromthis
clinical program ass ss?n | X€e i nat 35 oF 11 1/ gl yburl de as
first line thera Vﬁeﬁlﬁ%t“}%ﬁt%n%mt‘ﬁe‘?ﬂéh?}tﬁ é‘E'J%’E%YEBﬂJFJt% the fol | owi ng:

- 44 cellulose using a tumble mixer. Magnesium stearate was
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12 May 2004 The percentages of subjects who discontinue fromtherapy
because of hyperglycem a were | ower for fixed conbination
met f orm n/ gl yburi de conpared with nmetformn, glyburide, and placebo. 5
Hypogl ycem a and synptons of hypoglycema, as first line therapy (Figure
9), occurred less often with netform n/glyburide 250/1.25 ng conpared to
metf orm n/ gl yburide 500/2.5 ng and gl yburide. 10 As first ] pe tﬂfégpy
t he incidence of gastrointestinal adverse events associ at ed d
conbi nation was | owest for netformn/glyburide 250/ 1.25 ng conpared wth
met f orm n/ gl yburide 500/2.5 ng and 15 netformn (Figure 10). No new or
unexpect ed adver§§h§¥6%gg§eé) '9b9%§££%ﬁé ab gaLﬁﬁﬂfgsmgggyrred i n subjects
I xed .co

who received | on ag g gtl on mettornn/ gl yburide. 20
Significantly be “cgf TEHNEOICFTPREFEB eﬁ‘ tion netfornin/glyburide at

any dose strength as &fedesriBdany Hjeedtes FetRFesPehsndP bakledisyceni c
paranet ers (HbAl x, tapaet praythitathayl wesseijubiast baged) lonC s epaitds25

fruct osani ne) scoppafiReet &I&Ieﬁee@&ergwmgwd%naacgﬂ%&ﬁ@é ma&%her apy. A
synergistic eff eéltf?sosf the, l.ow g&sl%gg {7%1 eqn%jjC n(bta%rge fiple

met abol i ¢ def ect TNSUl L n sen5| tivity)

rove
as evi denced by Bﬂ@ﬂﬁlgﬁﬁ‘? éﬂltﬁl%l%ﬁﬁj‘éﬁﬂ‘(?ﬁgefoé“nﬂc”r%ﬁ ROREERTY sPRfis) to
achi eve i nproved3#twbébt c-HeuRg? im9ri1 a3fd mg | strenPth Gadt FOP . mBSorAthd gher
frequency of pat bentz=s song fdvredgaropbarditison met f ormi n/ gl yburi de ther apy

achi eved a gl xscem c Hwea@éshtat@. Je@regmnafcomd*% p%r%ﬁramfﬁ 12 May
2004 Effici entWIg %ce Que ggeutlgus'g ar éngtolr a% basel i ne
HbAl ~ conpar ed aE’%rbS" él?gaf??ﬂoep ForhiR -t hera initial
therapy, glyburi W%ﬁassd n%tlwofz?ﬁ%naeﬂ@tgﬂdwm%ot%%qalﬁ taé‘aﬁ?‘hg of

gl ycem c responseffoilmbasa ihad ek, appldedl s TheO¢milviallelévededfc bt nat i on
met f or mi n/ gl ybur -8 tdpel 8y thachaddblénaks inacugaent al decreases in HbAl ~
| pr oved ol ycSn ¢ contTor A e b Sl e MR LBae er
wei ght remai ned g?’éﬁfﬁl«? WPt ’I?ilnﬁ% falfg %’6%1 ;{ ngéft%’f %ﬁ'éhfl xed
conmbi nati on t her aprearednfehaise; i d‘-hsr%]flinll@aj( tpéPa’r'a"tﬁSI BShEVSl , LDL, FO7L)
and tri gl yceri despmmiradil grbifdavaitabdiLiferentieschaomigoncelv® or eit her

gl yburi de and netzét%lrﬂalalﬁp%Bﬁé@pYThg(barIﬂﬂef aysd ahikerabddicacyrs and
tolerability g Liyed el abt %ﬁ&&&&;&w/@ KR Qen@2lile?B: 9D SuppOr ts

its use as the ini ose 1 n

|1 ne era he above
results clearly §ﬁb%”tlﬁat25ts‘ré‘§ FI 281 abidt BRISKELR® ¢ SPOWQ%'&
met f or m n/ gl ybur imdes fusdies atalréhcikﬁ sthe MIPENEReN7{503REFHZ25 ny) is at
| east equi val ent vhueaf.f | Tic\c1tiniddle phogaer irdedage 4 aonal 5600 sig/ 2.5 ny),

whi l e resul ting Emyﬁﬁ¥¥dgeﬁkﬁa depsfaheet Hors3Pith the 25% undersize

25 +value ranging between 4-7 um, the 50% undersize value
ranging between 8-14 um and the 75% undersize value
ranging between 17-26 pm. All six lots of glyburide were
synthersized by the same vendor, Profarmaco, with four of
them being micronised by Profarmaco. The particle size

30 distributions of the four lots produced are detailed in
the following table.
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- 46 - 47 - 12 May 2004 1 . A nethod for first line treatnent of type 2
di abetes, in a drug naive human patient, which conprises admnistering to a
drug naive hurman patient in need of treatnent, as first line therapy, a | ow
dose of a conbination of netformn and gl yburida, where the glyburide has a
particle size distribution so that at nost 10% of the particles of the

gl yburide are less than 2 Eun and at nost 10% of the partlcles of the

gl ybudde are greater than 60 stn, wherein the nmetformn in1&aM#y dPdose
conbination is admnistered in a. daily dosage in an anmount within the
range from about 160 ng to about 750 ng, and the gfyburide in said | ow dose
conbination is admnistered in a-daily dosage in an anount within the range
fromabout 0.5 to about 15 ny. 2 ) The rrethod as deflned in daiml-
wherein the | ow doselabrislesf] ' prigel Brad \Sobstalecd s f or nul at ed
as a single dosage form -~ Batwesnﬁémdna&idﬁf:hn&&ogaaﬂ aim1 wherein the
nmetfonnin in said | ow dose conbination IS errpl oyed In a weight ratio to

gl yburide withipthe rdng\; TromdbUUI 470110 d.UUUL 5@.—1.—4"_7‘“'*—'H1e met hod
as defined in dmien 1 Phd AR AFR FRETSASAN SEISTR RIS S ine W | | ow dose
conbi nati on er Wovedzﬂ%nﬂmnEtht ratSP%)UM;reiaeh theﬂ Ofdegpigut 2CQ0; 1 or
100; 1. 5 . The pethod as defisned in ¢ aim1 sherein|the nekfornin |n said

| ow dose combinatipn [is admnistered|in an gmount within the. range from
about 125 to ab a g, one to foyr—times darty,[providedtiat—{ Et e

maxi mum dai | y desdge—ff-er—retformn—ig—about—850—+g ﬂ:g;—daylibu-t—me t han
about 225 ny, d4bhe glyburisde in said Jowslose cofbinati a® is

admi ni st ered § n "afcdOWite Wedshidd BN EasenNgehel $@MAaLGY mebhod rek&reaout 5 Ny,
one to four tinecR¥aiI2y(#sH348583)a maxi mum of 15 ng per day. 6 - Tile nethod
as defined In CQaim1l wherein the netformn in said | ow dose conbination is

admi nistered in art apgp oi%ééu @,a}bfclreaageefsrﬁa@hapéattma%&%ébout 500 ny,
and the gl yburi | DS sai W dose_combi nat.i.on I‘§T‘f1rai i Nl stered .l n an anount

within the ranggz rom éabcu'fm BN Slzebcr%t%na ae Set Ao a2 ned In

C ai m 1 wher & n 5398¢ Rt PRETRTGR L6 M3t MBHiA™ Péﬁﬂl‘ﬁieyﬁﬁ?‘? d®%n said | ow dose
conbi nati on conpmdsesizZGOandg arevbpemilimit 25 ghe glopear drekrtile- (g - 12 May
2004 g . The neth@draszelef amedhenuidadi Fudrsiler evss hdecoidy) nat i of

metformn and g'ﬁﬁ%iéﬂe s Pe Sﬁie@lk@(‘%tﬂ%ﬁe SO DALY %rcmdriﬁé e Y
rretformNZSng i.ne m1 V\/nerelnthe

conbi nati on of e% glﬁdthfl 95 ?még shz%éﬂfdg;%bur&dgeu%eélanﬁl nati on

conpri ses 508 @%F?Wwwtﬁﬂmr ithe. expprientfe afeV#OPUEs defined in
Claim1 wherein dieicdinohat ithe olosedyf vatrghingnua@irgbaof itde bhzsai d | ow dose
conmbi nati on conpiilsg et i 3R csmcam&ﬁlmlm ﬁr%anseglgwguamﬁ dagage:

adm ni stered on t h efined in daim
1 Oaherein the r@lgfé/ SQ?O We8Ea Qdle 38

rini els adm nistered to
a patient with acrﬁﬁg’g’rai HSS%PSS a%‘ﬁ" EE@ ﬁegmd"g%gaf % PAsting gl ucose >
200 ng/ dL t wte dabryideydissalosage %Pm@sﬂahh@rtéf AEeR s grmip

i ncrenents of 25GdmgchietctoargiMbu?Edargableturi da every 2 weeks, up to the

m ni num effecti ve dai |y dose necessary to achi eve adequate glycernlc
control . ' : for_firs t t of type 2 diabetes, in a
drug rial Ve human p rﬁcpe(}gtlzev%aluﬁ hot mrgl%e{seag’dﬁeﬁsterl ng to a drug naNe
human patient i OfelRfsTries e‘%?tll"?ﬁn? ag®™first line therapy, a | ow dose of a
conbi nati on &t r?éﬁfmdﬁrﬁlaﬂd’agluybm’q dereheyad A3tWme starting daily dosage is
250 nmg netformn and 1.25 ng gl yburi de where the glyburide has a particle
size distribution so that at nost 10% of the particles of giyburide are

| ess than 2 pm and at nost 10A of the particles of glyburide are greater
than 60 pm 13 . A nethpd for first lute treatrnent of type 2 diabetes, in
a drug naive human patient, which conprises admnistering to a drug naive
human patient in need of treatnment, as first line therapy, a
therapeutically effective | ow dose of a conbination of netfortnin and .

gl yburide, where the glyburide has a particle size distribution so that at
nost 1096 of the particles of the glyb4ride are I ess than 2 um and at nost
10% of the particles of the glyburide ar® greater than 60 ~In, wherein the
starting daily dosage is 250 ng netfontin and 1.25 ng gl yburide tw ce a day
or 50Q ng netformn and 2.5 ng gl yburi de once a day.




14 . A nethod for first line treatnent of type 2 diabetes) in a drug naive
human patient, which conprises admnistering to a drug naive human pati ent
in need of treatnent, as first |line therapy, a therapeutically effective

| ow dose of a conbination of netfortnin and gl yburide, where the glybutide
has a particle size distribution so that at nost 10% of the particles of
the gl yburide are less.than 2 Eun arid at nost 10% of the Mj’%’l é f the
gl yburide are greater than 60 um wherein the starting dai I&r g s 500
ng metformn and 5 ng gl yburi de. - 49 - 12 May 2004 15 . A nethod for

| owering bl ood glucose in a hyperglycem c human patient, which conprises
adm nistering to a dn,ig naive human l%_atient in need of treatnent, as first
| ine therapy, a therapeutically effec unt of a | ow dose of a

conbi nation of nmetform n and gl yburi de, where the glyburide has a particle
size distributiona.so tduaiart ofpStcLINGZAD{PROmecqIay ticl es of the gl yburide
are less than 2 sin anggbsdost 10% of the particles of the glyburide are
greater than Oylm er the tformn in.s 0 conbination is
adm ni stered | n a_dail hedg% owm%n%uda Our Cond‘f%eq {F%vgomggge from about 160
ng to about 750 ﬁby‘:e&ﬁ& ‘E‘I’fé?r@Fy‘bfurzl GES?EHE §5F%F91t6‘ﬁ/ Hode £Ee5%bi nation is

adm ni stered | n gowsinayicdosegéormindalermuide mwiaduch tdescrabefe ifr om about 0.5
to about 15 nmy. iﬁan;plésnetdaﬂdzf Oferd@&leRGieBd iMSuhd maiosi sdraes decreasi ng

hemogi obi nA~, i NGt A ygg 2 m%emsammtdm%msvleeﬂfa inQledlftleasi ng
post - pr andi aI 0gI ucose . excursi L VI I%nydCOI’TbI nation, in a

human pati ent'® whf %W“BSnf)?’itérgg "é’tﬁ}ﬁ %f‘%?ear‘ni SXTICISédr naive human pati ent
in need of treat FEYRNGEESTOT FExed ComhaRApPn ar‘fqﬂ’éFa%‘éil}t“raéa‘lil’spcéPfl%‘ctl ve
anount oP a | ow desiorafinazsrondi wiathi ghylofridet f @5rng, sandl geybermtide, where the
gl yburide has a Baétdf WerSiA9beESde Rhatddn 80ydetdt @dntiBStwad% of the

L E e O | hesllolh GBdl B Sate o BAe 10l RS- LR Do
particles of the bari reater erretformn
in saidlow d‘ése‘“&%ﬁﬁenﬁflld’ﬁgl E Ul B AR i 88“?1?? a a’%ﬁﬁ gan fgeé "' an anount
within the rangebbselingbdutibde0fpflawingbdR0 F5ek rFﬁ'ea’a'FRPtt lﬁ’értﬂc]/b‘ﬂrl de in
sai d tow dose combéxatstanld snadmaiilst @ssd knweekdaityamiosaged 2 an. anount
within the rangewEé}Qéns%QQLE Bsb) trabostpal8aly.Thd eRddte@nt afnddder st | ne

treatment of (YPeog AhSRCHES ayl Lo dLHG: NSl VELLB L RALLC AL Ep

conprises adnini STeri ng t farve human patient 1 n need of

as first |ine% hé’ifaﬁ/flcac¥herapeut| cally effective | ow dose of a

conbi nati on of netfor tGuntrutighydlidde, intiaridugheogpgrritisdef i a particle
si ze distributiorigsed thabimicibhSircBAEd wiret hesgpaetii oy eomphridmm gfyburi de

are less than 2 ~Hb£ﬂ‘{‘cé e3h c_m}%kmﬂc %Qaeétéﬂ%eoﬁaﬁfﬁel ebfsirak bR G:@aybtr i de are

t th 60 I ble t
Phe ol ybur| de_bi GIITAEPETRY SEYAREERE b Vhoky SBHARLd o 'wfni'nﬁl??gf?éﬁ of

met f ormi n and®gl yB&HIHe. lecemse °°nf§°i‘</a‘3’f"52662wl‘§ Wit SHBL R as defined in
Cl ai m 17 where atinnbdincd085 dfypodilerqeadiaiwités thé ﬂJPFedgfli%ﬁl?url de are less than
3 iun and at ”DSTcoﬂan/{Qani.oﬁQ%spadStﬁﬂdibeSwﬁh sheptgdyiburéd@alane @ eater than 40

vim 1.9 - The mitrp Qf‘&é Be éa‘%e@' ageéznmﬁaa@tsmsaf@@soasthe
particles of the ur|

eare ess 20 of the
particles are gré: ?retdhﬁht}hé‘e]: 1A fﬁfcmel'hegﬁn r%%?l ned in Caim17
wher ei n 50k o010 t rehigvasurite tpards Gpagr%rdécreaiedt ﬁaﬁe@s FifE"PL 25 The et hod
as defined i n d aompdredkitieiehthére ageybualicde - hd&readpaiticl e si ze
di stribution of a@g 1y%58{wn@as§fczlat&a£uameymmne ahBrnagchts, about 50%
under si ze val ue L9y Q,eggq?sgggsg@out 75% under si ze val ue not nore than 23
irm 2 2 . The melthodsa Ined 1n Caim17 wherein the starting dally
dosage is 250 ng metformn/1.25 ng gl yburide or 500 ng netformnl 2.5 ngy
gl yburi de. 35 (2) Study sites and Subject Population
[N NI/ NL(U N N/ N N/ NN “stabll é N sNiee Ne >digNaizvel Wt/ ity RBANIN/ N. / NI/ N. / N
[N NGO/ NN U NE/ I N ML %N%@%},éé\léw/thu&w b4 NP NeH s/ Bli-FbNe P
/ NSo/ ) I n} ~$0PYei %(| wgl T af ca] cal] ca] cal] ca] cal] ca] cal] ca] ca] ca] ca] ca] c
a] ca] ca] cal ca] ca] ca] ca] ca] ca] ca] c"a] ca] c”a] ca] chajchaljca U
Pl T! g" " ####) $2$&8&&j *0*| ** 2, ~yt 0j d_YT] ca¥’ca] cal] ca] ca] ca] ca] cal] ca] cal] ca]
cal] ca] cal] ca] cal] ca] cal ca] ca] ca] cal] ca] ca] ca] ca] cal] ca] caU] ca] ca] ca
?2,1,2,},,..%04011[ 2n5r 5~588==F=R=DEEFF} | ~I | "J$L&LLLzupkf [ V]] ca] cal] ca] ca]
ca] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca
] c~a] ca] cal] cal LLNgQRT<THTX[[[]] =~~~ aaabb@bbbc~dddd} xr rgb\ VKf " [ V]]] cal] c
a) cal] ca] cal] ca] ca] cal] ca] calU] ca] cal] ca] cal] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca]
ca] ca] ca] ca] ca]ca]ca] ca
dddeeeeef Xl ~| mmmg_titutcugzoz{{{T\frzupkfal\W]]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] caj ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c"a] ca] ca] caU] ca] ca] caU] calca]cal7
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USA were recruited up to a maximum of approximately BOOQ

subjects. Eligible subjects included both males and

females between 30 and 78 years of age with established

5 type 2 diabetes mellitus, history of impaired glucose
tolerance or impaired fasting glucose who have inadeguate

glycemic control with diet and exercise.

{3) Study Design and Duration

10 This study was a 34 week, multicenter, randomized,
placebo-controlled, double-blind, parallel study with an
optional long-term, open-label treatment phase.

{4) Qutcome Measures

15 Analysis of outcome measures for Periods B and C
was performed after all data was made available from the
32 week randomized treatment period.
The primary outcome variable for efficacy was the
change from baseline in HbaA;. of the two combination
20 therapies relative to placebo following 26 weeks of
randomized treatment.
Seccndary 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 aéhieving
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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Metformin and sulfonyl ureas, such as glyburide,
are a known and effective combination in the treatment of
type 2 diabetes mellitus. The two drugs have

5 demonstrated a synergistic effect on glucose lowering
when used in combination. Either drug can be used alone
as first line monotherapy. They may also be used in
combination with each other if monotherapy of either is
inadequate. No data currently exists on the use of low

10 dose combination therapy for first line use.

Treatment with a fixed dose combination tablet was
expected to improve glycemic control as first line
therapy in subjects with type 2 diabetes mellitus with
inadequate control on diet and exercise. Glycemic

15 control was expected to be achieved at lower doses than
monotherapy with comparable or less potential side
effects of the individual agents and with ease of
administration.

This randomized double-blind, placebo-controlled

20 study in subjects with type 2 diabetes mellitus who have
inadequate glycemic control on diet and exercise tested
the following hypotheses:

1. Administration of a fixed dose metformin/

glyburide combination product for 20 weeks (4

25 weeks stable once daily dosing in Period B and

16 weeks of treatment in Period C) in subjects
with type 2 diabetes mellitus who have
inadequate glycemic control on diet and
exercise will produce significant reductions in

30 HbA,. compared to placebo.

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

35 inadequate glycemic control on diet and
exercise will be well tolerated.
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To compare, after 20 weeks of oral administration,
the effect of 2 dosage strengths (Examples 1 and 2) of a
5 fixed combination metformin/glyburide tablet that has
been titrated for glycemic contrel on the reduction in

HbA;. level versus placebo.

(2) Secondary {(included the following)

10 1. To assess safety and tolerability among
treatment arms after 20 and 32 weeks of
randomized therapy. Glycemic control may be
achieved with a similar incidence in
hypoglycemia with the fixed dose combinations

15 as compared with sulfonyl urea alone or
decreased gastrointestinal side effects as
compared with metformin alone.

2. To assess after 20 weeks and assess after 32

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

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

30 < 7%.

3. To assess after 20 weeks and assess after 32
weeks, the reductions in fasting glucose and 2-
hour postprandial glucose and insulin levels
35 following the oral administration of each fixed
combination metformin/glyburide regimen with
the reduction in fasting glucose and 2-hour
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postprandial glucose and insulin level achieved
with metformin monotherapy, glyburide
monotherapy and placebo.

5 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
10 fixed combination metformin/glyburide products.

D. STUDY .DESIGN
This was a multicenter, randomized, five-arm,

parallel group, double-blind, placebo controlled trial of

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

20 antihyperglycemic theraﬁy for the 2 months prior to
screening. Approximately 100 US sites enrclled up to a
maximum of B00 patients with type 2 diabetes mellitus who
had inadequate glycemic control defined as an HbA;c
between 7-11% on diet and exercise. The minimum number

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

30 follows: ’

(1) Period A — Two Week Dietary and Placebo
Lead-in Phase
This initial phase included dietary instruction on
35 a eucaloric, weight maintaining diabetes prudent diet
consistent with ADA guidelines or a balanced diet of
approximately 55%. carbohydrates, 20% protein and 25% fat.
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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 Pouble-blind Once Daily

Stable Dose Phase

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

10 included placebo, glyburide monotherxapy, 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 contrecl over the first four weeks then dose was
maintained for a 24 week stable dose treatment segment.
Analysis for the primary cutcome, 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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medication due to insufficient glycemic control as
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 additicnal
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 cémbination
product.

This 28 week phasge included an initial 4 Qeek
titration segment to improve glycemic control followed by
a 24 week stable dose phase. Analysis for the primary

6™ week of Period C.

outcome was assessed at the 1
Subjects were evaluated for discontinuation of randomized
study drug due to lack of glycemic contreol 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 C1 (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 pericd was a single-blind placebo lead-in to
test 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 A8) - 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
phaée (Period A), qualifying subjects commenced therapy
in the randomized, double-blind treatment phase (Period

20 B). At visit Al5/B1 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 thérapy in the 28 week titration/stable dose

30 treatment phase (Period C). Study medication was
titrated at wvisits 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, metformin/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 adecquate 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)
formulatiocn 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 thgrapeutic response for post-prandial
insulin levels, namely an increase in post-prandial

25 insulin of 19-25 piu/mL {(microintermational units/mLl)
{(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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(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 doge formulation
15 (Example 2) employéd 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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mechanism of action has been shown to achieve improved
glycemic control. Given that a combination of insulin
resistance and relative deficiency of insulin secretion

5 1is the pathophysiological basis of type 2 diabetes, it is
expected that combinations of agents cffer 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.s. 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 wmetformin/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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1307 mg of metformin, 557/2.78 mg of low dose (250/1.25
mg) metformin/glyburide fixed combination and 818/4.1 mg
cf medium dose (500/2.5 mg) fixed combination. When used
as first line therapy, fixed 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 pericd 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
contreol 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 cpen-label phase of the study, subjects

could be directly enrolled if they did not meet the
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glycemic criteria for entry intc the double blind study.
Subjects could also enter the open-label phase if they
discontinued prematurely from the double-blind phase due
to lack of glycemic control, or after they completed the

5 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-occurfing AEs in
the same body systems. The low dose combination group
again displayed a favorable overall safety profile

10 compared to the medium dose group.

In both the newly-diagnosed subjects as well as
inadequately-controlled subjects, the overall pattern of
safety and tolerability observed in the double-blind
studies was as expected from the clinical experience with

15 metformin and glyburide. No new or unexpected events or
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. 1In particular,

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

regimens used in this program.

Efficacy
25 Double-blind, first line therapy demonstrated a

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

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

35 metformin, metformin/glyburide 250/1.25 mg,
metformin/glyburide 500/2.5 mg) as evidenced by the
maintenance of the mean HbA;. levels from Week 20 (6.64%,

- 37 -



AL0%' & () -~ ALO%H' & ()-~>?ACEH “<vZ: 0] #3Z AL0%TI'& ()-~ ALO%T & ()-~
AL0%' & () -~ AL0%' & ()-~)#3Z | KMORSU DvZ: 0] #3 AL0%H' & ()-~#3Z

AL0%' & () -~ ALO%' & () -~ ALO%T' & () -~ AL0%' & ()-~UW[~ “[?2vZ: 0] #
ALO%H' & () -~(#3Z ALO%H" & ()-~ ALO%" & ()-~ ALO%H' & () -~

ALO%H' & ()-~dfijk{ ?vZ:0] # d [E10% & ()- ALO%I & ()-~#3Z AL0%"& ()-~
ALO%' & () -~ ALO% & ()-~4LX%[:vZ:0] 9G >10% & ()-'( G >10%! (& (L;-'
SHA"10%P& ()-a sEH"10%P& ()-a~ sHA"10%H#& ()-a 4" 109%4422(YagaaQ04
Ev{vW40] ssE# 10% & ()-q E#

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 subjec:s 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 1569/7.8B5 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,. 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
Hb2A;. of 6.56%. Of the subjects completing the double-

20 Dblind 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 alsc assessed fasting plasma
glucose as a parameters of short term glycemic control.
FPG results in double-blind studies were consistent with
the HbA;. results. As first line therapy, statistically

35 and clinically significant larger mean decreases in FPG
for both fixed combination treatment groups compared to
placebo and metformin were achieved (Figure 6). BAn 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. 2An important
association between postprandial glucose levels and
cardiovascular disease has been demonstrated. If ncrmal
25 glycemia is the goal in preventing long term
complications of diabetes then monitoring and lowering
postprandial glucose is a rational strategy in improving
metabolic function and achieving overall glucose control.
As first line therapy, statistically significant
30 larger mean decreases in absolute postprandial glucose
{63-65 mg/dL) were observed for both fixed combination
treatment groups than the placebo group. Larger mean
decreases in absolute PPG were also achieved compared
with gyburide (16-18 mg/dL) and metformin (18-20 mg/dL)
35 monotherapy (Figures.8A and 8B). The 2-hour postprandial
glucose excursion from a fasting baseline for both the
low dose (22.5 mg/dL) and medium dose (23.9 mg/dL) fixed -
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combination treatment gfoups was only 56%-59% of placebo
(40.3 mg/dL), 59%-63% of glyburide (38.2 mg/dL) and 75%-
81% of metformin (29.5 mg/dL), Evaluating the excursion
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 publiéhed 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 cﬁuld 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 (1i4.6 piu/mL} treatment
group was observed when compared to glyburide monotherapy

25 and a larger increase in insulin response in the presence
of a glucose load for both fixed combination (21-25.8
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
pPancreatic 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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suggests that the combination is improving the efficiency
of the pancreas in responding to a glucose load,
preserving beta cell function and improving insulin
sensitivity.

The essential goal in the management of patients
with type 2 diabetes, in addition to aggressively
treating elevated blood pressure and lipid levels, is
achieving as near normal glycemic levels as possible or
achieving glycemic therapeutic targets. There was a
greater response to fixed combination therapy with
respect to greater frequencies of subjects achieving
therapeutic targets and greater decreases in absolute
HbA;.. As first line therapy, a higher frequency of
subjects on fixed combination therapy (66%-71%) achieved
a glycemic target of an Hba,. £ 7% compared with 60% of
sulfonylurea monotherapy, 50% of metformin monotherapy
and 20% of placebo following 20 weeks of double-blind
therapy. Approximately 28% of subjects in each fixed
combination group had decreases in HbA). from baseline
greater than 2.0%, compared with 16%-17% of each
monotherapy group and 3% of placebo. Of note, is that
these targets were not achieved with simply higher total
doses of medication, but with lower doses of the
complementary components. Mean final doses achieved in
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 cbserved with fixed combination therapy is
not unexpected from a pathophysiologic viewpoint. It
indicates that there is a c¢lear 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
clear pattern was observed with metformin therapy.

The data presented supports low dose fixed
combinaticn metformin/glyburide as the first line agent
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most likely to bring a patient to therapeutic target, no
matter how high their baseline HbA,.. For both fixed
combination therapies, the mean decrease from baseline
HbA;. is larger for subjects with higher baseline levels.

5 This phenomenon was not observed with glyburide,
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 magnitude of change in HbA,. lowering can be expected with
combination therapy but is rarely seen with monotherapy
antihyperglycemic agents. The fundamental issue is what
initial antihyperglycemic treatment will achieve the
glycemic target of an HbA;; < 7% in the greatest

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

Weight gain is typically observed with all

30 antihyperglycemic agents other than metformin
monotherapy. With improved glycemic control, a weight
gain is actually expected as calories are conserved
rather than lost due to pcor metabolic contrcl. 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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monotherapy. In double-blind therapy, after the initial
minimal gain, weight remained stable and did not continue
to increase with time.
Overall there were no clinically or statistically

5 significant differences between any of the treatment
groups with respect to changes in the plasma lipid
profile. BAs the most severe patients were excluded from
the placebo controlled trial, smaller changes in response
to therapy might be undetectable. The first line therapy

10 patient population had inadequate glycemnic control but
diet and exercise has already succeeded in bringing the
mean Hbd,. 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 compared 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 mwaintain 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 délay 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 concerns. There
was no clinically significant hypoglycemia, no negative
impéct in plasma lipids and a limited early weight gain
fcllowed by stable weight with time. The synergism of
20 the metformin and sulfonylurea combination is an
established one; a fixed combination of metformin and
glyburide is effective in improving glycemic control and
is a rationale choice in the antihyperglycemic
armamentarium. It is assumed that a fixed combination
25 simplifies dosing, is more convenient and therefore may
lead to better compliance with therapy.

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

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

OVERALL CONCLUSIONS
. The safety and efficacy data presented from this

clinical program assessing fixed combination
35 metformin/glyburide as first line therapy in patients
with type 2 diabetes confirm the following:
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¢ The 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

e ag 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).

e 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 combinaticn
metformin/glyburide at any dose strength as evidenced
by greater reductions of all glycemic parameters
{HbA;., postprandial gluccse, fasting glucose and

25 fructosamine) compared to placebe, glyburinde and
metformin therapy.

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

35 e A higher frequency of patients on fixed combination
metformin/glyburide therapy achieved a glycemic
therapeutic target of an HbA;. S 7%.
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* Efficient glycemic lowering to therapeutic targets for
any baseline HbA;. compared with placebo, glyburide and
metformin therapy. As initial therapy, glyburide and

5 metformin were shown to have a plateauing of glycemic
response for baseline Hba;. levels > 9% while fixed
combination metformin/glyburide therapy had additional
incremental decreases in HbA,. for baseline HbA,. levels
> 9%.

10 _

e Limited early weight gain paralleling improved glycemic
control, comparable to glyburide monotherapy; however,
weight remained stable with time.

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

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

25 The above results clearly show that treating
diabetes with the low dose metformin/glyburide
formulation of the invention (250 mg/1.25 mg) is at least
equivalent in efficacy to the higher dosage form (500 mg/
2.5 mg), while resulting in reduced side effects.

30
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1. A method for first line {reatment of type 2 diabetes, in a drug
naive human patient, which comprises administering to a drug naive human patient in need of
treatment, as first line therapy, a low dose of a combination of metformin and glyburide, where the
glybutide has a particle size distribution so that at most 10% of the paﬁicies of tﬁe glyburidé are
less than 2 um and at most 10% of the particles of the glyburide are graater than 60 um, wherein
the metfonmn in said low-dose combination is adminlistered in a daily dosage in an amount within

the range from about 160 mg to about 750 mg, and the glyburide in said low dose combination is
admmisteredlrra-daxly dosage in an amount within tha range from about 0.5 10 about 15 mg.

2.  The method as defined in Claim 1 whersin the low dose combination of metformin
-and glyburide is formulated as a single dosage form. :

3. The method as defined in Claim 1 wherein the metformin in said low dose
combination is employed in a weight ratio to glyburide within the range from about 400:1 to about
50:1.

4. ' The method as defined in Claim 1 wherein the metformin and glyburide in said low
dose combination are employed In a weight ratio to each other of about 200:1 or 100:1.

5. The method as defined in Claim 1 wherein the metformin in said low dose
combination is administered in an amount within the range from about 125 to about 750 mg, one to
four times daily, provided that the maximum daily desage for metformin is about 750 mg per day,
but more than about 225 mg, and the glyburide in said low dose combination is administered in an
amount within the range from about 0,75 to about 5 mg, one to four times daily, up to a Maximum of
1§ mg per day.

6. The method as defined In Claim 1 wherein the metformin in said low dose
cembination is administered in an amount within the range from about 250 to about 500 mg, and
the glyburide in said low dose eombination is administered in an amount within the range from

about 1.25 to about 5 mg.

7. The method as defined in Claim 1 wherein the wmblnanon of metformin and
glyburide in said Iow dose combination comprises 250 mg metformin/1.25 mg glyburide.
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9 . The method as defined in Claim 1 wherein the combinatian of metformin and

glyburide in said low dose combination comprises 500 mg metformin/s mg glyburide.

10", The methed as defined in Claim 1 whersin the combination of metformin and
glyburide in said low doss combination comprises a 250 mg metformin/1.25 mg glyburide dosage
administered once 3 day or twice a day,

11, The method as defined in Claim 1 Owherein the 250 mga metformin/1.25 mg glyburide
dasage is administered to a patient with a baseline hemoglobin Aq (HbA+) > 8% or a fasting
glucose > 200 mg/dL twice daily, with dasage increases, where necessary, in increments of 250 mg

metformin/{1.25 mg glyburide every 2 weeks, up to the minimum effective daily dose necessary to
achieve adequate glycemic control,

12. A method for first line treatment of type 2 diabetes, in a drug nalve
human patient, which comprises admipistering to a drug naive human patient in need of treatment,
as first line therapy, a low dose of a combination of metformin and glyburide wherein the starting
daily dosage is 250 mg metformin and 1.25 mg glyburide where the glyburide has a particle size
distribution so that at most 10% of the particles of glyburide are less than 2 um and at most 10% of
tha particles of glyburide are greater than 60 .

13. A methed for first line treatment of type 2 diabetes, in a drug naive
human patient, which comprises administering to a drug naive human patlent in need of treatment,
as first line therapy, a therapeutically effective low dose of a combination of metformin and .
glyburide, where the giyburide has a particle size distribution so that at most 10% of the particles of
the glyburide are less than 2 ;uﬁ and at most 10% of the particies of the giyburide are greater than
60 um, wherein the starting dally dosage is 250 mg metformin and 1.25 mg glyburide twice a day or
50Q mg metformin and 2.5 mg glyburide once a day, -

14. A method for first line treatment of type 2 diabetes, in a drug naive
human patient, which comprises administering to a drug naive human patient in need of treatment,
as first line therapy. a therapeutically effective low dose of a combination of metformin and
glyburide, where the Qlybun'de has a particle size dlstribution so that at mast 10% of the particles of
the glyburide are less than 2 um and at rho_st 10% of the particles of the glyburide are greater than
60 pm, wherain the starting daily dosage is 500 mg metformin and S mg glyburide.
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in any combination, in a human patient, which camprises administering to a drug naive human
patient in need of treatment as first fine therapy, a therapeutically effective amount of a low dose of
a combination of metformin and glyburide, whera ihe glyburide has a particle size distributicn s¢
that at most 10% of the particles of the glyburide are less than 2 um and at most 10% of the
particles of the glyburide are greater than 60 pn;, wherein the metformin in said low dose
combination is administered in a daily dosage in an amount within the range from about 160 mg to
about 750 mg,- and the glyburide in said low dose combination is administersd in a daily dosage in
an amount within the range from about 0.5 to about 15 mg.

17. A method for first line treatment of type 2 diabetes, In a drug nalve
human patient, whlch comprises administering to a drug nalve human patjent in need of treatment,
as first line therapy, a tharapeutically sffective low dose of a combinatian of metformin and
glyburide, where the giyburide has a particle size distribution so that at most 10% of the particles of
the glyburide are less than 2 um and at most 10% of the particles of the glyburide are greater than
60 pm, whareun the glyburide bioavailability is comparable to the glyburide bioavailability obtained
with a separate administration of metformin and glyburide.
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18. The method as defined in Claim 1 7where at most 10% of the particies of the glyburide
are less than 3 pm and at most 10% of the particles of the glyburide are greater than 40 pm,

19.  The method as defined in Claim 1 7 where at most 25% of ths particles of the glyburide
are less than 11 pm and at most 25% of the particles are greater than 46 um.

20. The method as dafined in Claim 1 7wherein 50% of the glyburide pariicles ara less than
23 um,
21. The method as defined in Glaim1 7 wherein the glyburide has a particle size distribution

of about 25% undersize value not more than 8 um, about 50% undersize value 7 to 10 pm and
about 75% undersize value not more than 23 um.

22 . The method as defined in Clajm1 7 wherein the starting dally dosage is 250 mg
metformin/1.25 mg glyburide or 500 mg metformin/2.5 mg glyburids.



