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doses of metformin and/or glyburide, but with
substantially reduced side effects.

Background of the Invention

The biguanide antihyperglycemic agent metformin
_20 disclosed in U.S. Patent No. 3,174,901 is currently
marketed in the U.S. in the form of its hydrochloride
salt (Glucophage®)}, Bristol-Myers Squibb Company).
The diagnosis and management of type 2 diabetes
mellitus is rapidly undergoing progressive changes. It
25 is now widely accepted that glycemic control makes a
difference. The goal of diabetes therapy today is to
achieve and maintain as near normal glycemia as possible
to prevent the long-term microvascular'ana macrovascular
complications of an elevated blood glucose. The
30 diagnosis of diabetes has undergone significant changes
as: ev1denced by the new ADA diagnostic and classzflcatlon
guldellnes " Oral therapeutlc options for the treatment -
"of type 2 diabetes mellitus, until recently, have been
severely limited. Prior to 1995, sulfonyl ureas had been
35 the mainstay of oral diabetes agents in the United
States. Sulfonyl ureas target one mechanism of
hyperglycemia by augmenting insulin secretion from the



beta cell. Since 1995, three new cl asses of agents have been added to the
anti-di abetes armanentarium for the managenent of hyperglycem a.
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1:100. with sulfonyl urea monotherapy and the two agents were
found to have a remarkable effect on glycemic control or

20 lowering of hemoglobin-Alc. The different mechanisms of
action in targeting hyperglycemia are complimentary and
make combination use attractive and a rational course of
action. Prescription data reveals approximately 60% of
metformin use is in combination with a sulfonyl urea.

25 Examples of combinations of metformin and the
sulfonyl urea glyburide (also referred to as
glibenclamide) are disclosed in the following references.

(1) WO 97/17975 published May 22, 1997, (Barelli
et al, Istituto Gentili 8§.P.A.) and U.S. Patent No.

30 5,922,769 to Barelli et al (hereinafter Barelli et al)
discloses a combination of glibenclamide and metformin in
a 1:100 weight ratio, so as to allow a daily dosage of 15
mg glibenclamide and 1500 mg metformin, used for the
onset of diabetes to the most severe cases, particular in

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



2 WO 01/32157 PCT/US00/ 28311 (2) Vigneri et al, Treatnment of N DDM
Patients with Secondary Failure to G yburide: Conparison of the Addition
of Either vwWwbismgi n or Bed-Tinme NPH Insulin to . d yburi decTiisoebsie &

Met abol i sme, 1991, 17, 232-234, 5 disclose use of a conbination of 1.5
g/day nmetformn and 15 ng/day glyburide to treat NI DDM patients with
secondary failure {2 15iggeddyeyl gburTrmateed)l HEgYIDhWt Paim et el
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(4) U.S. application Serial No. 09/353,141, filed

20 July 14, 1999 (based on European application No.
98401781.4, filed July 15, 1998) discloses formulations
containing metformin and glyburide where the glyburide is
of a particular particle size as described hereinafter.

References which disclose combinations of metformin

25 and glipizide include the following:

(1) Combination of glipizide/metformin treatment
reduces low density lipoprotein binding to arterial
proteglycans in DIDDM, Edwards et al, Diabetes, (46,
Suppl. 1, 453, 1997).

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

(3) Effects of combination of glipizide/metformin

35 treatment on oxidizability of LDL in NIDDM, Crouse et al,
Circulation, (94, No. 8, Suppl., I508, 199%6).



Crculation, (94, No. 8, Suppl., 1508, 1996). 3 P11" WO 01/32157

PCT/ US00/ 28311 (4) Insulin sensitivity is inproved after glipizide

nmonot her O OHIMSTonbi nation with netfornmin, Cefalu et ZCT/UBPORSHAo| ogi a,
(39, Suppl. 1, A231, 1996). (5) Conbi ned I\/Etfor‘rrin - Sulfonyl urea
Treatnent 5 of Patients with NNDDMin Fair to Poor d ycem c Control,
Reaven et al, J. &%'n. IRABLER | sRASitNpHsy. ig7amprpved ALtEgR0- 26, 1992) (6)
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Parodi et alt® D. | TAL. 132/5 (226-235) 1973. Ot her conbinations
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references. ;1 fe C 25 discloses a
conbi natlon J'of rreHPﬁorm nfév]\fnh%%%&g %?7 §%§b&gem§’de or' é?g ?(7 37) or a
fragment1 t heP8# ) WD 98/ 57634 (SRB) discloses a nethod for treating
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englitazone, oéa per day while
the netform ﬂ‘ na97°be5en3p):|-%§?e3d i 8 iy dosages ‘of up to 3000 ny per day,
in unit doses of 5@) Variation of the lipemic pattern in diabetic

15 subjects after treatment with a combination of glipizide
and metformin, Ferlito et al, PROGR. MED. (Roma) 31/6
(289-301) 1975.

. (9) Results with a combination of glipizide and
dimethylbiguanide in 40 cases of diabetes, Parodi et al,

20 GAZZ. MED. ITAL. 132/5 (226-235) 1973.

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

(1) U.S. Patent No. 5,631,224 to Efendic et al

25 discloses a combination of metformin with GLP-1(7-36)
amide or GLP-1(7-37) or a fragment thereof.

(2) WO 98/57634 (SKB) discloses a method for
treating diabetes employing a combination of a
thiazolidenedione and metformin. The thiazolidenedione

30 may be troglitazone, ciglitazone, pioglitazone or
englitazone, and may be employed in dosages of 2 to 12 mg
per day while the metformin may be employed in daily
dosages “of up to 3000 mg per day, in unit doses of 500
mg {(for example, 2 to 3 times per day) or 850 mg (2 times

35 per day), one example of a dosage for metformin is 500 mg
building to 5 times per day.”



ng (for exanple, 2 to 3 tinmes per day) or 850 ng (2 tinmes 35 per day), one
exanpl e of a dosage for netformn is 500 ng building to 5 tinmes per day."
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further ndi ncom ant
d ucophage éﬂ@a@raﬂeshmdﬁmwaievﬁéﬁ-ahys Glibomet in the Slovak

Rep., and Roche’s Bi-Buglucon in Uruguay); (2)
combinations of 500 mg metformin/5 mg glibenclamide (Sun
Pharma’s Glucored in India; Monsanto’s (Searle's)

20 Benclamet in India, USV’'s Duotrol in India; and
Lakeside’s (Roche) Bi-Euglucon M5 in Mexico); (3)
combinations of 500 mg metformin/2.5 mg glibenclamide
(Moiteni’s Glucomide in Italy, Lakeside’s (Roche) Bi-
Euglucon M in Mexico and Szabo’s Dublex in Uruguay); and

25 (4) 1 g metformin/5Smg glibenclamide (Silanes Sil-Norboral
in Mexico).

The labelling for Glucophage® (Bristol-Myers
' Squibb’s metformin), in the Physicians’ Desk Reference
1999, under “Indications and Use”, indicates that

30 Glucophage may be used concomitantly with a sulfonylurea.
It is further indicated under “Dosage and Administration”
“Concomitant Glucophage and Oral Sulfonylurea Therapy”
that “If patients have not responded to four weeks of the
maximum dose of Glucophage monotherapy, consideration

35 should be given to gradual addition of an oral
sulfonylurea while continuing Glucophage at the maximum
dose.... With concomitant Glucophase and sulfonylurea
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t he presentmgngbqbqngtam;dgéthgd Glucomide (500 mg metformlnlz 5 mg
glibenclamide) in Italy indicate that these drug
combinations are used for treating type 2 diabetes which
20 is non-controllable or cannot be controlled with only
diet or with diet and sulfonyl urea [that is as first
line therapy or second line therapyl].
The package insert for Glibomet in Italy indicates
a daily dosage of 2 tablets, that is 800 mg metformin and
25 5 mg glibenclamide, up to 2.grams metformin. The package
insert for Glucomide in Italy indicates a daily dosage of
2 capsules, that is 1000 mg metformin up to 2 grams
metformin, and 5 mg glibenclamide.

30 ' Description of the Invention

In accordance with the present invention, a method
is provided for treating diabetes, especially type 2
diabetes, in a drug naive human patient, which includes
the step of administering to a drug naive human patient
35 in need of treatment, as first line therapy, a
therapeutically effective low dose pharmaceutical
formulation which includes a combination of metformin and
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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.
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PCT/ US00/ 28s8tarting claily dgssege ofienetsidrpdnoivifihebe nasntidowngs thenst arti ng

dai |y dosaggpéht Medd Qighcd Wbl beoRof WA hEPThg B ?é%%% to%aggggi 630%
Y

of the starting dajly daosage of metfarmn enployed | n ‘gener
medi cal pralTred % quqﬂjoygﬁ I"Pn%eT?féar%a"ﬁ’y aFﬁgBFFéa'f‘?‘ll%ﬁc AL hat is a
starti nggdaf'bly Hossty d ineo phe8apy of &) e tiimgfl diabates ptetiayr ald w 250 or 500

mg et f or ni Sartdiey 106 TSBRYe FEHF AW BYodRSARE: titrated up to
a daily maj ntf%la e cL @Z e gfefrom about 4 toﬂgboutfq%%%f' 10 preferably
. ut™ 60% o

from about #b° P HBI RFTHETER e SEYeTRASRG i n general ly
accept ed nethesstawticd dosagerméy rise tiityatedenppyofarddikati ng di abet es

(that is a mgfitandid @RABECHOSANS JHoP 380tb0aBAR0 1Bhs Preferably from
320 to }%00 n&?ﬁj the t hod_ of Itzg%lnvegtl n,. the | ow dose .
phar maceut i ¥aF-9 %%%#PF Y RN BE%efpl Bhedmaintenanse | ne
t her apy i n doskgde \entdemgd tio gensraldly escephed medbcal §itaatgowet f or mi n per
day, prefergbtVestried RABragPOtlr 1324 nBeHE b8t &s PR hLRYie DT € .
preferably &o#ore Zn%%% n_ahout gofg%’ t or gi 0o per dét%/, an%}a starting
dosage of fFoMALsth 5 4835 %Tée daf%0 P e REARTRAPIZ0 ny per
day or 500 faempei2Uayp U290singyl e or divided doses of one to four tablets
oL ome f LD o R B ) T R D ved In
Seggralols REAG u%&icgprwgﬁf%w P?’ggFr?‘}i’%éylbéfj g%l S‘ e therapy
first line therapy in a daily dosage to provide less than
about 800 mg metformin per day, preferably no more than
about 750 mg metformin per day, more preferably no more
20 than about 600 mg metformin per day, and a starting
dosage of from about 160 to about 500 mg per day, .
preferably 250 mg per day or 500 mg per day, in single or
divided doses of one to four tablets daily.
The glyburide is employed in a starting daily
25 dosage as low as about one-fifth of the starting daily
dosage of glyburide employed in generally accepted
medical practice for first line or second line therapy -
for treating diabetes (that is a minimum starting daily
dosage as low as 0.5 mg). Where necessary, the starting
30 dosage of glyburide may be titrated up to a daily
maintenance dosage of glyburide employed in generally
accepted medical practice for first or second line
" therapy for treating diabetes (that is up to a maximum of
15 mg glyburide per day). Preferably, the maximum daily
35 dosage of glyburide will be about two-thirds of the daily
maintenance dosage of glyburide employed in generally
accepted medical practice for first line therapy for



for treating diabetes (that is a mninmumstarting daily dosage as |ow as
0.5 ng). Where necessary, the starting 30 dosage of glyburide may be
titrated uwoleasasdai |y maintenance dosage of gl yburi de popuseeassii n
generally accepted nedical practice for first or second line therapy for
treating diabetes (that is up to a maxi mumof 15 ng gl yburide per day).
Preferably, ttreeatdvondiabiatey Gthadosiagepotoghyharimien wifl k2.Betabogt
two-thirds ofmd hgyiahlive ﬁ}mﬁna.nce dosage of gl yburide enployed in
general ly accepte%dilcgl gractjce for first line therapy for - 8 WO
01/ 32157 PCT/ US00/ PLYPPEIES it Y ARsfezabirabe| emrievest d0naxi num of 2.5

to 10 ny gl yhentdagpdridipydosabee ayl towr cdeakdht Jo%efupr &bl ¥bbet espd oyed in -

a starting ds Iahed%%age:;ﬁg? 42N A Reut o%ogﬁ.%mu;ﬁea%ﬁ#%ogg% ;g Of the

starting daily dosage of buri"de enpl oyed’ | ener, _cceﬁled medi cal
practice for Qr/ﬁl}eﬁigl’”nﬁccgﬁ%éﬂﬁd?ﬁa% PEAFFHEE oqg%l‘bétlé?t( £4B8 is a mni num
starting dosdwerapy Fow txedkihgmlinbedes IHhatnie pmthénall ytdrPing my or
2.5 ng). The g bde18RYad @ 19 tgakedsu ; ' h Dt ce dosage
of about. 40 to aboBt 100%a r ef %b%é?sf rgoﬁr]nghg%%% %%Iekérggjd tf%%}o of the
daily maint &%afEe“adsTg: of'ﬁ’gﬂ ?gty RIS IEnBRBYRY GiTTGERES WP §° Accept ed

medi cal . 1fr acldidy maintenaicd idpsagkepdpabbotr 40 reatbbgtdiabeies (that is a

25 To 10 Mg peasL ok BrChc a0 P LpuE) Y T BRI ved n
single or di \}'}adé%eBSESE ‘g‘?sa@?e qfogﬁéfgllrf‘g%l Ed §0 FEReFRY¥Hr i n- and
gl yburi de mapdsertednuédical ipragtisengbe fiabdtetliniel thenayy bEoxnpl oyed in
single or di WrdedingOasasase Ol (t0Re 18 &OoHixidu R4l Yosdhe d£1aNcd ow dose
conbi nat hgn: 7 '!'nl ow dgse for mul ati otrrll"dor "l pw dose pgar maceutical
formul ati'dn" *2s "eRPFHTP e PePR=1IHN ALY ‘gﬁ?ﬂ?r PEIZfdriu LR iMH - refers
to a fornul ati on wihehabove Uil yadiosagearfi alyblatide RBydbe agep Péfediy
metformn, ang %i3g18UosdRMIdede do8ks58F Skt to four tablets daily.
The metformin and glyburide may be formulated in a
single tablet which may be employed in single or divided
20 doses of one to four times daily.
The term “low dose combination”, “low dose
formulation” or “low dose pharmaceutical formulation” as
employed herein, in a most preferred formulation, refers
to a formulation which includes as a starting daily
25 dosage 250 mg metformin, and 1.25 mg glyburide, or 500 mg
metformin and 2.5 mg glyburide. '
Until now, combinations of metformin and glyburide,
have normally been used with few exceptions, as second
line therapy in treating type 2 diabetes. Generally
30 accepted medical practice daily dosages for such second
line therapy employing fixed combinations of metformin
and glyburide range from 3 to 4 tablets containing 400 to
500 mg metformin and 2 to 2.5 mg 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



metformn and 2.5 ng gl yburide. Until now, conbinations of netformn and

gl yburi de have normal |y been used with few exceptions d line
t her apy |v¥| PYRELYi ng type 2 diabetes. Generally 30 accep?e'gﬁscﬁgl cal practice
daily dosages for such second Iline therapy enpl oyi ng fi xed conbi nati ons of

metformn I%ﬂﬁg g t.abl e s cont ng 400 to 500
gy netform n and tgl%gggﬁ §?L‘%§r’ﬂ%‘&e gratlﬁ 1?’60 ‘?%niz“t)oo ng netformn
and 6 to 10988297 ydfur8QPe toddp 9m$5193§—q @H@éﬁﬂédmabmnwtand &Spact to
G i bonet andlikdnelmide ((blybdrf@eb) nations of metformn and gl yburi de)

. keted in Ital | [l WO
(r)r?/r 3(23127 :D?JTI U&%’P}%Qﬁ&f{%{a %In‘ggfherapy (u?rgu& %ﬁgg\’l Bg?l %‘?ﬁ‘%) in a
daily dbsaBeseBRF RFEGIALRY S@ezfad:rlamecnepf-ed medierl 5

gli beng | gm ﬁfaétgic;@mxdffhrsigem@mﬁﬁa@&s S%Mnagliﬁ% I&QL% t:!ﬂ nt hfe
term oS Lpe er cepted nedlc ractice for
?ﬁgétﬂf Qﬁﬁﬁ%&eg I#H é%%] f%éf%c%gryfgaee% % éhﬁﬁ%k?

first line erap cond erapy In S n sone
refractory BRsE? “EH &3&’?&§1dedbalf de13ndgcgteBuri de nay be indicated. As

i ndi cat ed above W hisdsparid taaoBeedaitmg&rsp%cﬁl olgogﬂgiﬂgeﬂ'é\/lﬁld

Hoechst j [ f QLMD and | bengl am de)
mar ket ed I n ?#ﬂ% %egée%dﬂgggg a% é{%“agjre deﬁona‘g @ '%o‘?ﬁf 9 ?ne t her apy
ina dail yma‘a%algwstam Bﬂgbaec%m@ “taFFéS@tP—é nzo@tw s min and 1. 25
my gl i bencl asmsinathivns airel ahploydd £ afdcond 0L one donesagy el oyed to

det erm ne |& i%g icpsaé\%eegttaganné +1_er;atteﬁbl@e d HYs- gurééc;berrmre t here

apparently 1s CE! I'ne t era y St ™vai | abl e whi ch
supports usBebformigy ang 3rfPnyg ddsikenclpmdde - st § ?IWW&‘S’%FG gradual | y
titrateds upssatting Mow @oksabl ate admpl dyted®e topdbBedmimd| £t cHeer day until an

efficaci O“SFQQf&%Oéa% fi:%'ib?&@g tﬁé“{gxugté‘e Qkth8imdfe, Shlldd N9 daily dosage

of ;i tabl
apparently 1is no known clinical first line therapy study

available which supports use of these starting doses.

These starting doses are gradually titrated upwardly 3

20 tablet at a time up to 4 tablets per day until an
efficacious dosage is achieved. Thus, the initial orx
starting daily dosage of *: tablet or 200 mg metformin and
1.25 mg glibenclamide is not considered herein as
“dosages as prescribed in generally accepted medical

25 practice for treating diabetes”.

Surprisingly, it has . been found that use of the
combination of metformin and glyburide in accordance with
the present invention affords the following benefits.

The low dose metformin is an insulin sensitizer and

30 decreases insulin resistance at the liver, muscle and
pancreas. The low dose metformin-glyburide combination
acts on the pancreas as a glucose sensitizer; it
decreases glucose 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

-lO-:



1.25 ng glibenclam de is not considered herein as "dosages as prescribed

I n generally accepted nedical 25 practice for treating diabetes”.

Sur pri si ngvg orizisthas. been found that use of the conbi naaTorsowissmet f or m n
and gl yburide in accordance with the present invention affords the

foll owi ng benefits. The | ow dose netformn is an insulin sensitizer and 30
decr eases i npakient egilsicindacindehethe \verep mfsekdeiahdtephnert®as The | ow

dose et f or napngl ¥RV dRunk@MBRBREAO N Hden YF tDEaPABGE S35 35 .0 ucose

sensitizer; illt deji(ireases gl ucose to |C|r#3/ at _the gancreas and 1 nproves

function of THBSpaRTIENe. B5LARTLRG 17 FO9% PLECBRAASREE M th the present

i nvention, afeewhbation whdehdédcledes reatduig ndicdbet ef, meteSpacinalbhy t ype 2

di abet es, 5i ng@yghtgdal \'I@lehQ@Qtin%olquva&@%%mangéﬂJ%p{fe%&K patient,
e hunman pa

whi ch includes the st of adm nister) to a, drug nal Vv tient in

need of 't reaPﬁ%’ﬁ’(‘?e%sﬁfpilF?lS% FF‘ﬁ t?fh%%%g;x %Fﬁ??gﬁgﬁ%’tﬁaﬁsén

phar maceut i chkeating rﬂj{aélleiteﬂ whi dtug el ivde pagieonbi asatdon of nmetfornin and

5 glyburi de. cdipie; Sd@IdisN Sl AW 89511 UHA RAVKAR 1 BL LR ARl sy OVi des at

| east substa tlal%%bﬁelﬂ%lv l,ent efficacy. in tseatl ng di"abetes in drug naive
patients as T8 FTDIMTIENEIoFEAEL G HaTagRE) gPYBETTHREE AR oyed i n |

dosages 10 ncoemérallst accepgedosedisdl prestickefornfifstydrieval | y accept ed

medi cal practh&fapPrerddatihg! Efvetdle) At WieR! EisEhabehas, Hdhclit h _
substanti al Ig.é% u%:ﬁ%d side effects. The starting daily dosage of netformn
Is as | ow as B HRe starting daily dosage of netformn enployed in 15
general |y accept edTheditsitipgadaity deosadd roft metformberipiasf dowt reat i ng

di abetes, prgferedlvhed sthatihgddadn) |a6s398288 héLfdARGH lenpiOyta about 500
ng, nore,. prefera a stea{:tl E‘? (g%lly dosé?ge ogog%%%wg ng. The
starting dal$§n%§§éeaﬁlc IF§BUPeHETs PIECFE%Ra %60t he starting
dai | y dosagetbérapy fiori toeahphoydihbhetres, preferably a starting
daily dosage from about 160 to about 500 mg, more
preferably a starting daily dosage of 250 mg or 500 mg.
The starting daily dosage of glyburide is as low as
20 20% of the starting daily dosage of glyburide employed in
generally accepted medical practice for first line
therapy for treating diabetes, preferably a starting
daily dosage from about 0.625 to about 5 mg, more
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
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general ly accepted nedical practice for first line therapy for treating
di abetes, preferably a starting daily dosage from about 0.625 to about 5
my, more W BPH?’éﬂably a starting daily dosage of 1.25 ny ST US00R83 o5 |y
addition, in accordance with the present invention, a nmethod is provided

for decrea5| plasna Iuco decy easi | st ance,
decr easi ng th agﬁ?%bl tam A é’qaeas %8 BBst { f%?t%‘?aﬁu%%ﬁﬂtlﬁ Zﬁd/or

decr easi ng ;ﬁ%ltl—vaﬂ-&ﬁﬁl alldgi%ﬁﬂeﬂ%’lc@)(@@r side ¢ftfac¢mman 30 di abetic patient,
whi ch i ncl uok@;&stt&emt:eatﬂﬁal @Hﬂéﬂle&tf%tggaﬁa hfﬁéél}}dé?ﬁat)hfirsapy to a drug
nai ve human :.%J. on_v 0Se, gqo UtlﬁaE oy %atﬁ# V\:gl ch includes
a conbinati &f fl? Mk IR YCRE AEt hod of the
i nventi of 35cEREredi Ag Pakiemts any @dgbﬁardan@dwm gfhaetficenincal

f o; mul ?t i ]gn a&mnbaybu@gdaettmﬁnﬂa éllilﬁ s@hyBihd d&‘esééhé % cﬁ%%’%%sooll \2/3311
patients fo S e

treating dr L?éa%r?glg@té‘%paf:&gﬁ'f%él S zit legg?céﬁ%%vg?ﬁ ]tﬂﬁ nng val ent and

i nci dence ofdigbgses) - eThus, (Wushe siffiescynim tsr%mtléisf geng ardvlypogl ycemn a)

is surpri snp%gﬂnéns;lsgasfmea@tfeﬁadaﬂdwt»éaa@tiﬁlﬂl eadAgcs @nagmpared to
patlentsmonfh h%ra g ‘cr)saeis of rretfogmn f r|de (that s in
starting dosa (fg' BPest b%de]f “&enSFSFﬁ SctRp Els Bractice for

treating d|%’él°§§) (FPRUs, ingieaseciih paey-prandiml IlrI{fldlﬂ-@g lawelde, patients
as neasured dna ae@ﬁ:ease in ﬂs@émgh&btaaa&lglﬁabﬂ cleed) fexemrBasgline over

tinme, decreaa[sr% i g%égg%ps@gsrgntql ioseﬂ_‘gj qégrrl n.crg:%(epﬁé? gost prandi al

insulin |ev ase 1n Xcur si on,
are essenti a#els)ﬁré-@l?ﬁlt RAtients Vé’tﬁﬁ expdaving e kdpoviesedescri bed patients

whgn errEllsoyIp}&:tdaeehem/cdpsmﬁxﬁlmrdﬁa@aptw@adtt@féﬂﬂ %tﬂdon errlpl oyed hergl n
an subst an I NCl dgnce. O POg ycem a an
Erteabedali nidhdy 3190835a008 s OF

gastroi ntestina T 1 ated with
SubstantlaJ|§NHﬂS}W€Pmé§|P9d gastr01ntest1na1 s1de effects in drug

naive patients treated with substantially higher daily
dosages are substantially greater than in patients
20 treated with the low dose pharmaceutical formulation.
Most preferred dosages for use herein are 250 mg
metformin/1.25 mg glyburide, and 500 mg metformin/2.5 mg
glyburide.
The low dose pharmaceutical formulation of
25 metformin and glyburide is employed as initial therapy
that is as an adjunct to diet and exercise to improve
glycemic control in patients with type 2 diabetes
mellitus.
. The ADA recommends a treatment goal of HbA,; < 7%
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 on the basis of both
effectiveness and tolerance. It is preferably given with
meals and should be started at a low dose, with gradual
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dosages are substantially greater than in patients 20 treated with the | ow
dose pharmaceutical fornulation. Most preferred dosages for use herein are
250 mg nEWO8YIAS 1. 25 ng gl yburide, and 500 ng net f or miRGTAUS02E311

gl yburide. The | ow dose pharmaceutical fornulation of 25 nmetform n and

gl yburi de i's nglo ed as |n|t|8 fera that is as an adjunct to diet and
exercise to PAP d]gﬂ B FEEPEREE Y@ tihakARy EheudBet es

nel I'itus. TheeASfalwnmdresdsgatibinat gkytogydaltedf hbldglebih WL HADA.

Di abetes Cargg2] iéﬁﬁ%&l 1n15]:.ca§3§ of I —Jc%%ﬁ\) !Li?%e cgecrorft%orle% Weg the risk

of conpli catl ons of gl abet es, e I|t udin coronary hear t

c
di sease and F c?‘JcRFéFsculTé’re LBRprPREt D 02 D6§a©%1 FaIRATH #Eh e
net f or mi s gl fripe | 2ledidbetesbmadlions mistulde bento vimmadiez ed yeentike basi s of

both = ef f ect LyenaSS, q@félhahﬁgaﬁﬁ@ ;&ésep%aaa‘iafrem Jodd S5 %ﬁ meal s and

shoul d be stilrted at a ose, Wi

PCT/ USOQ' 2831% Jcﬁrsé‘%é"@ i 8h.2% (fé%‘?rlg)fmrf“ﬁé ‘?%s%‘iﬁ%’@]leo t herapy shoul d
be eval uat edParisiem: sHENbuld( géyt:vlsr;dt:zetdedtohanhgéwltn)e \BDZC lyoailsofl bett er

i ndi cat or Of}m&ngJ%rwimmgctﬁenawing{ haltonfBiaatl L0 ! ecb d hgleapeutic
goal in | patients wth p es rrFe_Llltus should e to inprove
gl ycem c1¥ cofigxHmum i %oyHeRge F’%’sep‘ost&ﬁ IndPARPgFeR J&Feartd SRR - | evel s,
to normal orlhs $g3r- rS@lZImeaS) possible. Patients should be titrated to
achi eve the ADA gogk ﬂ-htl'étiA%héer@foéﬂé)‘Md% befé,@fé@%ﬁqmaendatl ons up
to the 10 ITB.XI rrum%e%ormen% ewél H’é?t gtes, Care 21 Sugg 1]: S23
_$32, 1998)909€ ohithe;met 8%’%’3’;‘ COPRIRAT AT dBa”PPAd-2dose of the
met f or m n- gl ypuenake a @dy, nglivem wirlPB0mea2s Fopr @eddeatdayithi @en with a

meal . Foys pahiSby SV, @ ;@%b&eal f‘é‘sf u%&@euazé@s&éd/& glaUCOf]e > 200
mg/dL, a egggcr:rn?nl;]edne edSts%ra}rltg Ssee %f 8 % gé m%q 'ctwvinc%e daliyng.mtﬁ

the morning and evening meal may be preferred. Dosage

increases should preferably be made in increments of

250/1.25 mg, every 2 weeks, up to the minimum effective
20 dose necessary to achieve adegquate glycemic control. For

those patients requiring additional glycemic control, the

250 mg/1.25 mg dosage may be switched to 500/2.5 mg.

The preferred low dose metformin-glyburide
formulation are set out below.
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the norning and evening neal may be preferred. Dosage increases should
preferably be made in increments of 250/1.25 ngy, every 2 weeks, up to the
m ni num a¥6 eerisTe 20 dose necessary to achi eve adequat ePﬁT@"é@ﬁFﬁ‘control
For those patients requiring additional glycemc control, the 250 ng/l.25
ng dosage nmay be switched to 500/2.5 ng. The preferred Iow dose
metformn-glyburide formulation are set out helow 25 13 jlj 01/ 32157
PCT/ US00/ 28311 Am)unt of ingredient, mi=pEt P%B@‘g;“iﬁ’i‘%dﬂ%tpei‘deﬁt ity
250/1. 25 onf 500/ 2,5 g01/15 tO Ingredl ent Metformme hydr ochl ori de 250.0 or
500.0 G fBuride T By Ol 03547 25| om 50036 1 gn ROWY516.

™ crocryst lihiRRias | uI ose 15. 0 60 04 Pol yvi nyl pyrrol i done 3.0-30
Magnesi um §4e ggate Ql?rochi EiT'mcoaf™ 4.5-17Z é) a commercralry gvail abl e
filmcoat doRposmybydzochionide . chlas Opade8%8e?%P00:0 Uy “Tde

especi al | y |$2v¥urided | ow dose netformin- 5 qRyduerdesSfer Bul ati ong are as

fol l ows: Apubic-0feliBed @difRt . ag per tablet Rr Q%C Identity QSO/ 1.25

500/ 2.5 5007 bU L Ngredr ent Vet T orm nyarocm oil %e“ 80 502. 50

=

G yburi de 1= s C stal line
cel I ul ose Z&oﬂiviﬁﬁl Wrﬁﬂ-i&mePol yVi nyI pyrrol | done d-200 20 20 Mac nesi um
stearate 2.|384ei0n 4eifbate 0.3-7.5

Film coat* 4.5-12.0

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

The especially preferred low dose metformin-
5 glyburide formulations are as follows: '

Amount of ingredient, mg per
tablet
Product identity 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 14
Microerystalline cellulose 28.25 56,50 54.0
Polyvinyl pyrrolidone 10.0 20 20
 Magnesium stearate 2.25 4.50 4.50
Film coat** 6 12.0 12.0

*contains 99.5% wetformin HC1l and 0.5% Mg stearate (w/w)

*+zy commercially available £ilm coat composition is used, '
such as Opadry (Colorcon, UK).

10
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, 1998,
15 which claims priority from European application No.
98401781.4 filed July 15, 1998, which U.S. application is
incorporated herein by reference.
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Filmcoat** 6 12.0 12.0 *contains 99.5% netformn EC and 0.5% My stearate
(ww) **a commercially available filmcoat conposition is used,' such as
Qpadry (CoV@PB#s? UK). 10 The | ow dose pharnmaceutical fAGHYSVPEH
containing the nmetformn-glyburide conbination, w I I pref erably be

fornmul ated accordi to the teachin 9s di sclosed in U.S. application Seri al
No. 09/353, 141, fil'8§ Buf{caF %@@@ osecPhpTEAreYtdiced SPrBriatier om

Eur opean applempabied to.tl884@tTHed. 4ff thedinkdntibh, ih908Be #duw hoft).sS.
application igg]ikNeRLPOEE LRGN akNa b I e 01/ 32157

PCT/ US00/ 28311 ?he £rgfg %%r:ﬁo?vb %s%aﬁ atrerrvgcqceiutcf)gg ?o&%l ation enpl oyed
in the met hoGe5foFRERTS Fﬁm}c’h‘éatf %%t discdgppd HR¥-$ormsuch as a -
tablet wi bl applacatiom SexdEloNoi nogfyiiride ddidkdnatipmas :cbsyc,l osed in
U.S. 5 Appligali a8 §€ﬁhaw1ﬂ$)1nggﬁ§§ i#?u idd %ﬂl&ﬂlﬁa%g% §}t qnd as such

w Il include bug ur oaval co arable to
the glyburi d?g'ﬁéé{??‘g%?#m CSB‘P&F?P@ \>/l\‘7rcf I‘Fl%? %&Pﬁi"g a%i‘fﬁ’rﬂr%‘flr]dt gEn of '
metformn andbtgllyb@rwueh dlseparstacadmilisthatiby efiphayfowgnigl yéndr i de 10 in

a predeterm Q‘i bﬁi‘i&éC| erlﬂszeisdhélzémﬁi‘ié}%?i b-fzh!éﬁiplwﬁa g@i x@d!é gl ybU“ de
formul ati i nat] on. of rret org1n an urlde in which

the si ze180f lf‘h@ B??%%’f‘?‘a'émie DRERICHAS LIRS AISErigus 1P h "’rfart es are
| ess than 2 petiodmin-glduride dobrmhbatiformparitiickestaim greater than 60 pm
Preferably, t:tsnbmem@fof.t f&ﬁtﬁbiffﬂi’ﬁ'&i?d'g?lﬁ?g/ﬁ@%dtahi‘ﬁ @hidWSinel A - the

particles are articles are greater
than 40 pm ®fi& §p%£ﬁ?‘?ri:1% 78 Spg gteti'?%tf ax Wﬁ; aggn‘ﬁg e obt ai ned by
sieving or aperkécleg(0ams |leissgthan 2 \gecont agntodknkdt ,of Hehd ow dose solid

or al doqggepéewbuélaf& r3laRed ﬁﬂéiblé’tﬁtdnpn @Eeasképwn NGizgl yburide in

which the size of gf&Lﬁél(% &% SUSR L0A' B! most 10% of the

particles are less than 3 pm and at most 10% of the

particles are greater than 40 pm. This specific size
range of glyburide may be obtained by sieving or air jet
20 milling. '

In a second embodiment, the low dose solid oral
dosage form will contain a combination of metformin and
glyburide in which the size of glyburide is such that at
most 25% of the particles are less than 11 pm and at most

25 25% of the particles are greater than 46 pm.

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 pm and about 75%
undersize wvalue 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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nost 25% of the particles are less than 11 pmand at nost 25 25% of the
particles are greater than 46 pm Preferably, 50% of | Cl re | ess

t han 23 pYROL t preferred are a conbi nation of mtfofﬁ%@ﬂ'gélgl yburi de,
where the glyburide has a particle size distribution of about 25% undersize
val ue not nore th 6 0 bout,,.50% under si val.ue 7 _to 10 pm and
about 75% unders?%% v uemr?&f%nr%%gt &n® f%‘?ﬁ&&etraﬁllneﬁeﬁﬁr?i’)tion of the
| nventi on TRetfeymin \inaifePharmasevhprallyl araepitableesals therdst t ype 2 (or
%IOgl} '3)213'7 a’geheéss 8%1/1@(}1}&::6&311 %ﬂbﬂid@pgé‘ﬂ@ﬂl'fthéj!n&@b%iﬁe'(bEipsh( NI DDM) . o 15
\ term " et form.n" _as _enployed herein refers
to netform ﬁ?‘g%—’/:%{:%hsé%%dceudi gg‘ﬁ_ ?eg%:%]érﬁ%b{églgalsfmf: ﬁggé%fs‘%stuc# as the
hydr ochl dri 8ésghpsed tine Unét-f aPRLACcRRian Sewinds Mce 9§3V/262aRR6 tHledket fornin

g S / %2325 g gg | %q_alt.»eh saJN}a 1959 ,2 tdhieS ggaisﬁrbrﬂi&é %balaﬁpg:ﬂu%abl- em&ﬁépﬁém%l@ ]

: | r : t he_hydr.obrqni de sa t he p- or ophenoxy

acetate or F‘ﬁ%gg%o%raftgaf gr'{'%%g?‘ﬁ& ?ﬂ%yﬁttfﬁﬁ %&pﬁ?nm?gl%?@lno%‘fﬁﬁm and

di basi ¢ car péxyene ard dibasdcugrngoxybie attisly daedufing. shosat ent No. _

|3, 174, 901,fahbcgés%mlﬁhUl.@.sasztgnerﬁoco?,lff%ls\r?ql,yamgsserﬁﬂiép afs met formn.
t is ef er that the netformn_e yed herei e.the _nmetformn

hydr och%ri 8i§3I e nar ef,tl'?'ﬁgy ﬁ?%&%‘% P asG"ﬁE%ﬁﬁlgb%(r)Iitlrsadermr k of
Bri st ol - WePseSeured whatpidp) methermir nemelarscaderginybecteed side

ﬁf f eclt s" asmetBotwih ATk d&earlajtrmdfaeégls, tﬁamaq,qcema@:nﬁaﬁlgéﬁea ge_ts ]

ypogl ycem oj.nt | I Se. eMent i Ng n i arrhea,
nausea/ vom t% Fﬁgg%%%%‘é eatb%(?%hﬁg? ogagﬁfsg%lg-\l@%r%g_s u? Jﬁgug% ?n)@h.e | ow dose
phar maceuti cal f &haureXm orsubstantdandyveegaced tideaefferpal edst o 20

pati ent $5 on eptope@Ehadilny eeEeFBOBE Ntk ded tcidearaaseut i cal formul ation

of the i nvegiion bUlyal 0NSLe -IP8A0ES: n I BT L. Blehegst substantially

equi val ent

including diarrhea, nausea/vomiting and/or abdominal
paih, occurring with use of the low dose pharmaceutical
formulation in drug naive patients as compared to
20 patients on the same active components in the
pharmaceutical formulation of the invention but at higher
dosages.
The term “at least substantially eguivalent
efficacy” in treating type 2 diabetes as emploved herein
25 refers to the effectiveness of the low dose
pharmaceutical formulation in treating drug naive
patients to reduce and/or maintain hemoglobin A;c
(glycosylated hemoglobin) at 7% or less, to decrease
insulin resistance (by increasing post-prandial insulin
30 1level) and/or to decrease post-prandial glucose (PPG)
excursion, as compared to patients treated with the same
active components in the pharmaceutical formulation of
the invention but at higher dosages.
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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efficacy” in treating type 2 diabetes as enployed herein 25 refers to the
effecti veness of the | ow dose pharmaceutical fornulation in treating drug
nai ve paWa®iso reduce and/or maintai n hermogl obi n A1ECTHY3Yy| at ed
henmogl obin) at 7% or |less, to decrease insulin resistance (by increasing

post-prandial insuljn 30 |level).and/or to decreas ost-prandj al gl ucose
CPPG " oxcursi on.  TRe b aRF PHARIRPRHHEC) it LACLRE T HOSSfIhe | v
conponent s i metferpimritacerbivatiéwrwitiadlyburfidet hayilveenti on but at

hi gher dosagggmidierdALdNorRAsY- Pk Kl aanfXQkabeNform &P pyed 35 herein
refers to the differenc et ween_post - prandi.al, gl, ucose (PPG and fasting
pl asma gl ucoSEPREPG .© 2g%/ %‘g’i'%si C%C%Yuéﬁ‘é/eﬁ 3?1 The | ow dose

pharmaceuii cal for Ful & ilkelicoedathangtherstdeoafi metdorvimi fation with
gl yburi de nmay.fe: Adid dH %1%6@1gﬁaiide I&&meﬁaaatﬂwiif@iﬁémi@r in
s_hel
83

separate oral dosage fornms o y inectiqn. 5_It i ved that the use
of metform nTERLL rﬂﬁ'?ﬁﬁroﬁli’ﬁf‘t Bh%jlr ﬁﬂﬁﬁlg’étepﬁfaﬂc ﬁeh@gﬁgl ycem ¢
resul ts greaneditdrenthalqpessndl erdatmn dhelr thet feskineddddifdes al one
and greater &Héﬂ-ﬁfﬁefg}g}aeﬁiﬁé adgidty prficeanppet Bbys il di Rideeks produced
by t hese di canents, Met f].ﬂ{}mon Wi Ii be eigpl o¥,ed h{g a t‘;NecEQ:hé Jatio to
the glyb¥ride in PRESPTMYR: ¥ ShEWRLNGE 1 FovEATHE 1B 2 fifF erabl y
from about 48Dybutibdebioutths0 rangeofeom mhsfusr 2809 : Lroen 2wtk 12031 t o about
100: 1. In Cﬁgf:&;&ﬂaﬂw RS0t 466 Pres aboukN¥eRi | Offoraet 15 | ow dose

c or

et orm n anBFBFSTRPTRCATR AeeRBcPay] b i B/ haceut | cal vehi ol o or
di l uent. The | ow d@secphuying outi nathedrofi| the PreesRthENTRFAM N &d
egpl oyi ng%f:oml&%ngéag?%héﬁﬁa%&u@%chi %ﬁdra%ttiri@nte&ro&oaﬁo@&&imnmfalgnd_ ;
D st rat BR, STRLOYEG e e, PR EROT A o Sh PR T e he
adni ni st er edassociation with a pharmaceutical vehicle or diluent.
The low dose pharmaceutical formulation can be formulated
employing conventional solid or liquid vehicles or
20 diluents and pharmaceutical additives of a type
appropriate to the mode of desired administration. The
low dose pharmaceutical formulation can be administered
to mammalian species including humans, monkeys, dogs,
etc., by an orai route, for example, in the form of
25 tablets, capsules, granules or powders, or it can be
administered by a parenteral route in the form of
injectable preparations. The dose for drug naive
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 physiologically 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
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to mammual i an speci es includi ng humans, nonkeys, dogs, etc., by an oral

route, fo e, in the formof 25 tablets, capsules,
powder s, ‘év @gitcglén be adm nistered by a parenteral r out ecqlﬂ?sla%e formof

I nj ect abl e preparations. The dose for drug naive ‘patients is as described
above, whi Clpagaenle agdniaistey add &oﬁtél Bﬂ'aﬁﬁﬁ%ﬂaﬁ' oA, dﬁgaggg from
g,

1-4 tinmes p JThe abo om; al so I nc
necessary pﬁf;?“oﬁé}é %3?1“9 Iécc%‘ﬁea\:g‘l Fe ﬁf‘F? ial, excipient,
| ubri cant, buffer Thencophinationh obulte ngtfagmim &3S U1l ta s hedeift Ol )

ant i - oxi dantsnd #1986k 8e Afif K B3raediug Qéﬁé%cfteeh%) %, IA&S ki ke. The dose

adm ni st gred sztb be gar eful |y adj ust d .accor ng to the age wei ght, and
condi tion of¥FELIE1710\p i} P SELOYING, COBNENtASRAR| | as t he
route of adrfcymylasippnprekeduges . f orm and regi men, and the desired result.

The conbi nation ofrHeh@aFRbLLS! b AN atSAk Bgeﬁﬁé’fln@é}g:i%r%’m%?:t Irfg% be

formul at ed separ at ossi bl a single
enpl oyi ng coﬁé‘ﬁﬁaghél ?Jot\i{%lc’é’tel 8 BPBEegh}JIe%rs e SF&APSEREE oMUl at i ons of
t he-i nvent i @» mepundpvivhin |the mangdeofnfram aimyur i ltbemboat eagi pients in

an_amoury W:cﬁyhmalghet aﬁag@r&eﬁm 0?}*9*” aﬂoﬁ@ @W%ﬁ%ﬁé %gg% ‘g'e' gntga?“d
refera ra ou o
(I?orn star%:/h eﬁ'gbl%f FRER 37 ?Ilacgttoaﬁechsuﬁﬁ ni € %tt?rrlﬁ’lhtofno ihoPHafPE sal t s

such as calstiamehe ambonitel sty todl, | mhmmhe:r isedttisveschual as wood
cel lul ose and1¥;GmOes ¥EbRdtd NEhdyRk! HEQ§€10§§ éaﬁv‘aﬁ;l%%esgbﬂdsés may be

present in additio in l.ieu of th ILn an anmount within the
range of frX Or%daﬁsgg‘ugof% %fbé;lﬂlc\%@’qﬁﬁ gjr"'eﬂeer sl3‘)“:"f’r98m about 0.5 to about
30% by Wi ght of ©Ome oynpoxé thinexEmayl be poésenithibiadddtdonhicoh are

sui tabl e folouse heeei o i #1d Wi 120 sPohYih MY ikcdeReshavLegyl ar wei ght
rangi ng fromfal%out

rom about 0 to about 35% and preferably from about

0.5 to about 30% by weight of the composition. Examples
of such binders which are suitable for use herein include

20 polyvinylpyrrolidone (molecular ﬁeight ranging from about
5000 to about 80,000 and preferably about 40,000),
lactose, starches such as corn starch, modified corn
starch, sugars, gum acacia and the like as well as a wax
binder in finely powdered form (less than 500 microns)

25 such as carnauba wax, paraffin, spermaceti, polyethylenes
or microcrystalline wax.

Where the composition is to be in the form of a
tablet, it will include one or more tableting lubricants
in an amount within the range of from about 0.2 to about

30 8% and preferably from about 0.5 to about 2% by weight of
the composition, such as magnesium stearate, stearic
acid, palmitic acid, calcium stearate, talc, carnauba wax
and the like. Other conventional ingredients which may
optionally be present include preservatives, stabilizers,

35 anti-adherents or silica flow conditioners or glidants,
such as Syloid brand silicon dioxide as well as FD&C
colors.
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5000 to about 80,000 and preferably about 40,000), |actose, starches such
as corn starch, nodified corn starch, sugars, gum acacia and the |like as
wel | as awgppis@dynder in finely powdered form (I ess tharch@Sonesiitons) 25
such as carnauba wax, paraffin, spernmaceti, polyethylenes or

m crocrystal line wax. Were the conposition is to be in the formof a
tablet, it wWill i nthhljetsamyoralrmr énchbfetd mpating daves whirhamaanount

within the r ffﬂm fbelét aQoﬁttpsaatByJTwe&%hg%Eané)rﬂ}ﬂ%%b' y from about
0.5 to about %/ rg ?‘8 he, co:ﬁ)os tlzﬁl hsuc SJC es u stearate,
stearic aci 8°m‘b A9t adi °88FH*% WFar e s? 8 TP % and the
li ke. Ot her ooteenddlivhiphasgr e:dneai-mlvmlpﬁrtnu—'}eswﬁlmlt ySOBedpresent

i ncl ude psesgpyad 'é&ﬁﬁedcﬁda%&éﬁﬁsma Fccﬂ:giﬁrs%d bagyeassveat ignaica flow
conditioners or glidants, .such as brzar&d silicon di o>g|5 e as well as

FDEC  col or oooatihg formilatichs &na Wifl Gn¥1Rde Gpe qf 7 US00/ 28311
Tabl ets may ab:smeislmmdamiemsat sngh| ay er hyidrophidjc rolmersdikeom 0 to

about 15% by, ¥)§1. qjg,tjl:gglug@é@osgﬂd/g& aTh?dﬁ&ﬁ{d}ﬁg | ayer which is
applied over the

r sol se con es Qf inner solid 5
phase enbeddBd ¥‘H"E’F ’ﬁ‘ %‘(?ﬁ%??%‘é ) %‘ t|8 a’f cpoaztlly‘“ng f or mul ati ons
and wi | | 10 ncktnygl oazmlh.rlqaer.e CEELﬂ-niLw@ramﬂ‘t@t@r’ prAveinyl Aldehed -a

Eygggpﬂlolblg mgliaﬂ@raﬁﬁﬁldév%%x ory) f@ﬂlﬁ%ﬁ@ buiﬁﬁ&-t slalaﬂ/yel erl 10 et il

ydr ophobic p acry ers neutr ymer, et hy

cel lul ose, c&FF %é%iter SIB8I W‘? @? ca%i‘o IR ﬁ ma?elzg a&%ydrl de

copol ymers, ?1psn3¢|:equﬂ,yrmmél agl Yriethyl @dtapseof di®fdwW Yt esins and the

'lhrﬁ ?nf' oney H{‘:hel!ﬁpé@e Fﬂ:%ﬁyl%hléegﬁycéyc@lq&le&ﬁhet bytyT ighHtai=d atdi, et hy: .

pht hal a propyl ene er | utyl p astor oil an
15 Bof’ﬁgg‘a’r” e°3t:glf?/”éf§ %& nBth" sore ggpﬂéé Faa% W213%8k

the like. coatin i'ons nmay contain
al um num | akesating pﬁmmd@tc@ln@r may Contaln aluminum lakes to

provide color.
The film formers are applied from a solvent system
containing one or more solvents including water, alcohols
200 1like methyl alcohol, ethyl alcohol or isopropyl alcohol,
ketones like acetone, or ethylmethyl ketone, chlorinated
hydrocarbons like methylene chloride, dichloroethane, and
1,1,1-trichloroethane.
Where a color is employed, the color will be _
25 applied together with the film former, plasticizer and

solvent compositions.

The finished dosage form is either a compressed
tablet or a hard gelatin capsule, preferably a tablet.
The tablet may be optionally film coated. The total

30 amount of drug per dosage unit would be such as to offer
a dosage form of convenient size for patients.

The low dose pharmaceutical formulation in the form
of a tablet may be obtained by a process as disclosed in
U.S. Application Serial No. 09/353,141, filed July 14,

35 1999, which includes the steps of

a) forming granules by wet granulation of a

mixture of metformin and glyburide
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The filmfornmers are applied froma sol vent system containing one or nore
sol vents including water, alcohols 20 |ike methyl alcohol, ethyl alcohol
or isoproW¥QoV33sbhol , ketones |ike acetone, or ethyl net ﬁ??‘"’l@%ﬁ@,
chlorinated hydrocarbons |ike nethylene chloride, dichloroethane, and

1,1, 1-trichl oroet hgne., V\her.e a _col or_is enpl.oyed, .t color will_be 25
.applied together vri\ﬁa}t hbf:f'ﬁéﬁ%flﬁn"f?%r%arrfu%pﬁsgglﬁ% | ?eFa'gﬁ%tt%%?vaelh and
conposi tions. The finidAagngesay@ formis either a conpressed tablet or a

hard gel atin capsu)e, tababecahyyriie tsldm] thukhebtabhed myobe optionally
filmcoated. The tot aIt unt of drug per dosage unit would be such as
to offer a dosage fOI'IT"O'F conveni ent size for patients. The | ow dose

phar nacedt i cal forFhe Fixsnrpnused for fowring thsl sramplepciniudeted by a

process as i fH=0rAdtifAg bisdeAPPITHAGraRudRELAy Dihad}0/3353, 141, filed July

14, 35 1999,  ch,inclu h teps.of. a) formn anul_es wet

granul ation %gyae%ar]%l}’t 5r§8gf)¥$lrrr§{]1%8’%%°% 1&3&%?@%&‘?‘%@%{01’1& xa\WBliéI/ 32157

e AL o e e e 5
Iluent, an 1 Bgristi dorRNGnalynbe QBtal Ga | oxitdl .2 e
m xture jsed f oy, fborm'r.\ﬁfh‘g. ranuyl es inclggs & rarLL.il%ting bi nder. The

granul at'ing ﬁl er Y ¢t 1rlef &t abl es' S(t):l ;;_\% ny% f/lr'r% i GonE Such as, for

exanpl e, a pol yviAfHaeyythel puamelating Ftemoptieupaanykeymawba5 000. The

pol yvi nyl pyrgdvdoradmayig. used in a proportion of 2 10 to 4- by wei ght
with respect to thg final tablet. ,After, t ar | at st.ep he granul es
may be sieved and aerigé'&n ﬁg 3{%@ eens%alreé1 eﬁ&g#eﬁo‘g‘&a‘vﬁ%ﬁw .déldi:li | uent and
tabl eti ng aitRbIRtdng Rridnt Teg dduentomaynbronarorventgonals fiddarl y used

for makirs twdlLls, useahfes maleims udlekl, NBuch as microcrystalline
cellulose. The tabletting aid may be a conventional
material, such as magnesium stearate.
'~ The tablets thus obtained may then optionally be
coated with a hydrophilic cellulose polymer and talc.
20 The hydrophilic cellulose polymer is preferably 2-
hydroxypropyl methylcellulose.

Description of the Figures
Figures 1 and 2 are bar graphs which depict change
25 in hemoglobin Alc (#bAlc) by number of tablets of fixed
combinations of metformin/glyburide used in first line

therapy versus monotherapy with each of glyburide and
metformin. '
Figures 3, 4 and 5 are bar graphs which depict
30 change in HbAlc over time of fixed combinations of
metformin/glyburide used in first line therapy versus
monotherapy with each of glyburide and metformin.
Figure 6 is a bar graph which depicts change in
fasting plasma glucose (FPG) by number of tablets of
35 fixed combinations of metformin/glvburide used in first
line therapy versus monotherapy with each of glyburide
and metformin.
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cellul ose. The tabletting aid may be a conventional material, such as
magnesi um stearate. The tablets thus obtained may then optionally be

coat ed wi t\WMOAVINr ophilic cellul ose polyner and talc. ZCT¥RO0283k ophilic
cellul ose polyner is preferably 2 hydroxypropyl nmet hyl cel | ul ose.

Description of the_Fi ures Figures 1 and are bar, graphs which depict
change 25 in heno§tBFsH AYS gﬁ%l?ﬂlrc?rB?hnm depicks epsebing jandy
conbi nat i onspobtaptdmdisln/iglsylani devebedf fikedstombheatidiey ajfy ver sus

monot her apy wetboﬁam fymiﬂw hﬁeff‘PQt m;ef UpEh-Opy Fba&*%@fl 3 Cand 5 are

bar graphs which d c g H gg é c qver iTnme o onbi nati ons
of netforni FPRPYH glyopride ?I? PEFOrmAY ver sus  rmonot herapy with’
each of gbyburide Endumfai-\: rengd 8B gueecbdr igraphsawhgrhplephetch depicts
change in faakhge ﬂkﬁ@&cuggisn(gfcaaé@hmmﬁa Qétéfbi@tvfee@és 32 fixed

conbi nati ons _of rm n/ burid rst_ line ver sus
nonot her apy &H‘ﬁge uf;"rcd'@e g "r?t;ﬁtgflé’ HFhde  used ’\M)f(%"f%§2157

PCT/ US00/ 2831ine Rrlgrrrapy?’ \n&xsaSbaongtqurapm witthdepelt of balgddumideand

post - prandi abningak fSnligvel s of fixed conbinations of metform n/glyburide

ot oo 80 and b BrE e, anBag BERSRAAA dlEXRH ARosl R TN 0
basel i ne andsginpeomOimesibgeckts R xEitkesh mombanabhensfofret f or m n/ gl yburi de
”Sf? in fi rig\eﬁkéﬂﬁiﬁ Mlberagéana{@ﬁ%rta@xnw {:ﬂe @rsqﬂsyburl de tand
" sub] ect s BRAPTXEAPRG M Ra P RoRco b LR RGPS BT yaed [n T)rot
li ne therapy versuBigwomdtthedmapybart Qrmwlufchgldybmctdefmqmlyf ofm n.
Figure 1951 sqaebabitlintli ahveert dfFddt@I4aNE b PMcts on fixed

combinations of metformin/glyburide used in first line

therapy versus monotherapy with each of glyburide and

metformin.

The following Examples represent preferred
20 embodiments of the invention.

Examples 1 to 3
Tablets containing metformin/glyburide combinations

were prepared as described below.
25 _
‘Composition of Metformin Hydrochloride-Glyburide Tablets
250mg/1.25mg, 500mg/2.5mg and 500mg/5mg
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15 gastroi ntestinal adverse effects in subjects on fixed conbinations of

met f orm n/ buride used in first line therapy versus y wth

each of gM tﬁﬁ?% and netformn. The foll owi ng Exanpl egB?@%ﬁbZzgglﬁ

preferred 20 enbodi nents of the invention. Exanples 1 to 3 Tablets

cont ai ni ng nmetform n/glyburide conbinations were prepared as described

below. 25 Conposition of Metformn qehlori gde- | | et,s

2S0mg/ 1. 251w . 311

Exanpl e 1 Bxanpl e TNGREREZENE 3 | NGREDI BYANSIANTPFR TARLEDB{W) (np)

250ny/ 1. 25ng 500ny/ 2. 5ng 500ng/ Sy 25 elyE Wsal N HwdaOehERY | OsBomgmkg2P 502. 50
TZF‘O_IYI“O‘

502. 50 d yhurtae, 1 z Cro\,carmel ToSse ~b0dl um /. 00

Magnesi um CtC{;aha:t:éeZ 25 4.5 4.5 ‘F-I I m C@at * * (E 12 ZLZ *cbnt ai Bs 99]5%
metformn Rl andelondosiiial €arate (W gy **HPMC hased f)lmgogt used. 5
The net f orfim hydrochioride- grybunt de tabt et | producls, goo g/ L. 2% ng and
500 ngy/ 2.5 ;@&gﬂisog_ug,/_s-_ug,_uérﬂ S8t essod—£ABA t hel sard:8ranil ati on.
The | ower |ik: ErdiablectermsosONPr esesees at hal f séle we)] ghtsaeb t h¢ 10
metformn hﬁgrgg& Erétggf igleyburi de |500 ggész. 5 ta‘plﬁet Tabl, et s
manuf act'ur € 1 gt rcoatef—wtihr—a
hydroxypro VAidmiGepEt®el | ul ose (HPME) fil f coat Tha2fi| m coatt2ups
non- f UNct i ONabn@Rgs WBSsRRRLIRRd 861 2889 BEigCsRERRS @5w) The il m coat

appl ied to tlgy}b,cllnkaal RLogugt vas cl ear.
,

The metformin hydrochloride-glyburide tablet
products, 250 mg/1.25 mg and 500 mg/2.5 mg and 500 wmg/5
mg, were compressed from the same granulation. The lower
strength tablet was compressed at half the weight of the

10 wetformin hydrochloride-glyburide 500 mg/2.5 mg tablet.
Tablets manufactured for clinical use were film-coated
with a hydroxypropylmethylcellulose (HPMC) film coat.
The film coat was non-functional and was applied for

- aesthetic purposes. The £ilm coat applied to the

15 clinical product was clear.

The manufacturing process for clinical products
proceeded as follows:

Croscarmellose sodium and glyburide were dispersed
together followed by blending with the metformin

20 hydrochloride/magnesium stearate (99.5%:0.5% w/w) in a
high shear mixer. The resultant dry mix was granulated
in a high shear mixer with an agueous povidone solution
and dried in a fluid bed dryer at approximately 60°C to
‘achieve a specified moisture content, determined by loss

25 on drying. The dried granulation was reduced with a
screening mill and mixed with the microcrystalline
cellulose using a tumble mixer. Magnesium stearate was
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The manufacturing process for clinical products proceeded as follows:
Croscarnel | ose sodi um and gl yburide were di spersed together foll owed by

bl endi ng WWMPIBRBT net f or mi n 20 hydrochl ori de/ magnesi um sPERUSHE8389. 596 0. 5%
ww in a high shear m xer. The resultant dry m x was granulated in a

hi gh shear mxer wth ag aqueét@ ovi done, solution. and dried in a fluid
bed dryer at “ASSFERFREERITS 60 1C3Bhi RIS el eeRikerst@re content,

det er mi ned bypHoguce2shenftrad mpmpTResien dolleyrdanul ati on was reduced with a

screening nill andpHexedsultdnt N8 dHEC WAS! Yohtdddia 168l 7%%3% glag a
tunbl e m xer. Magnegl um@%eq{% e_was éz 1/ 32157 PCT 7’ 83
i ncor por at ed 2as*5SPhLY TN Y25 POPLTEhiRRERY: BT APoRERES%he fi nal
conpr essi &n Blodsturgheontsnt eterhlisations conpr essedbilatvabrdd ets, to a
target wei ghiprlal Ve adhdiiiedd cAasedpnit Iv&kigﬁaeceesasédn@h%mﬁnt ent.
determ nati ons on.g.SU|tq:[le t ahl. et gres%.ﬁThe t heoretical tablet weight
(based on foTIPRSLEERHILTRT P RFEHSHBHfR% MORFtrEr GOREeRte Wadnt ent) was
300 ng for tREO2BY figy 1LIXS 2RP suy/3nds marat18RQthyahdr 60teng SBY 2He Ny
strengt h” progyeys. s 1y Ther-dmfthebsodBees fi | mcoated in a perforated coating
pan with.an appropt} at eaﬁﬂﬁus. nog—,&uncti%rgl, HPMC hased fil m coating
system ulfil the r&8GiF JiREe 6P PR SR " h 2dPEEERTAPRRi ed. The
typi cal | evekosftifng|pan otidth @ppkppdopviatee agakbessnomsi@ewionall5 | n vivo
eval uati ons Qbmpraagéapﬁm@aa@ahgogys@& antiﬁ.OEﬁglfé?Qﬁsed ARk €d the

e |

particle size_distributiqn ar get for u i n_the cal prqogramto
achi eve conf rgbﬁ"g %?%%35‘% %ﬁegi ?95’](’03‘{)1 c&g‘ﬁaggp?‘?%fn i%‘éelaﬁ&lﬂa‘t i on
product. Thecpatt appkied Ao dhet tabletarwasf 220wdny gl yburide | ot was
describedsby three rpuplatdwSit28nsCof tgFdtbtypaYebREehst Z6n RPPd¢nder si ze
(al so known %s t he mass .rHaeditggigar't:i cle %itizﬁé Nl\/PS)dar@I .7b5°{9.undersi ze
val ues. The EPTRPEAFFIOFERTAVGIVEN PSS EoFET Gistribution

targeted for use in the clinical program to achieve

comparable biocavailability to Micronase from the

combination product. The particle size distribution of

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

25 value ranging between 4-7 pm, 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.

- 23 -



gl yburide drug substance lots with the 25% undersi ze 25 val ue rangi ng

bet ween 4-7 t he 50% undersi ze val ue rangi ng betwee - and t he
75% undergpfglgla rangi ng between 17-26 pm All six ngé@fﬁgﬂyburi de
were synt hersi zed by the sane vendor, Prof armaco, with four of them

bei ng m croni sed by Profarmaco. The particle size 30 distributions of the
four lots produced are detalled I n the foIIovm ng table 23 WO 01/ 32157
PCT/ USCO 28311 =33 e _Spize Yp ' A S g Pungiannece Bat ches
Used In dinical Progr amﬁﬁ&lﬁ&h l?ﬁfetdl Ihecﬁiﬂﬁéa;( w&aﬁre equi val ent sphere
diameters in }1n) Number nder si ze ndersi ze 75% Undersize 15 9
21 2 5 9 Z+—348318—45 94;%5 APar%rvle St+zZe—HReasted—by—taser | i ght

scattering,| JrgL;ho Paxtficie fdee’ (ORKS 388 2qirSieot] P Shwemrgpgsed) plarticl e
si ze speci fligaitdON | NgsUgeflsidae t Nr eaog UMb Alibye Si 2654 ddaBldsgedes(Cr i bed
above wi th [a—I0ange for_acceptraple mass _nedian gartictre si zeTSq%
undersi ze) landt-an i he | oweP guartile (25%3tindersize), and
the upper duarzil ¢ (75% urmlersize)| The particle dize sgzifi cati on
establisheq fay gl ybur| de Jﬂad been based gn the pcrtlcl e g4 ze of glyburide
used i n 15 proavartabrtTty studres—tireexperTence jof—various—cHni cal
lots, the dlosklylmatchinf nature &f the sPze distlributiob® of
commer ci &l | y‘pmﬁdwedzeg Im;bwrede;yamei- hAght) BEddtekngs | Wekho® irBpdkepe£Ci Si ON.
The parti cl ¢cam 8§32 e espeB3descri bed bel ow assured reproducibility of 20
gl yburide dissolution and bioavailability fromnetformn

hydr ochl ori de- gl yhuri de t abl % under si ze val ue not .nore an 6 pm
50% under si ze val %Pfﬁpﬁﬁﬁe 5p3'§€/1'fﬁﬁjéqr1§|ez§p$5f‘ C?ﬁ%%mhdf’éﬂf*ﬁ‘& 23 pm

the three cumulative size criteria described above with a

(4

10 range for acceptable mass median particle size (50%
undersize) and an upper limit for the lower quartile (25%
undersize), and the upper quartile (75% undexsize). The
particle size specification established for glyburide had
been based on the particle size of glyburide used in

15 Dbiocavailability studies, the experience of various
clinical lots, the closely matching nature of the size
distributions of commercially produced glyburide and the
particle size method precision. The particle size
criteria described below assured reproducibility of

20 glyburide dissolution and biocavailability from metformin
hydrochloride-glyburide tablets.

25% undersize value not more than 6 pm

50% undersize value 7-10 um
25 75% undersize value not more than 23 um
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24 WD 01/ 32157 PCT/ US00/ 28311 Exanple 4 A. SUMVARY OF 5 CLI NI CAL
PROTOCOLS (1) Purpose 5 The foll ow ng study was conducted to conpare

gl ycem c M@0YBIS7Tof 2 dosage strengths of a fixed conbiB€IVFSHp28311

met f ormi n/ gl yburi de product (described in Exanples 1 and 2) versus pl acebo
in drug naive patients wth type 2 diabetes nellitus who have had

i nadequate 10 gl ycem ¢ control withEda®Rleid exercise. The dosage )
strengths of fixed conbination product evaluated included netformn 250 ny

with glyburige 1. 2gniians th glyburide 2.5 nyg.

d ycenic control s G Tk L\g Alc (HbAl.), the

gol d- st andar 4*h5 nBY¥RREE of | ong-term gl ycenic control. Mean change from
basel i ne $n HbAl~ Thé|Huillwgrimg?8tuagkwis &&Hrf&fd:ﬁ:eﬂetboébtﬂﬁhrd\eeks stabl e

once daily dgﬁﬂemlg\%t__@o&rgg ? @g}%el%&ltl ? ég J%o%te) wer e conpar ed.

The treatnen ase . continue 0 assess
durability EWn%thfqrmeUBh% le}liﬂ-ﬁeo?rf’ﬁécﬁ'- n(ﬂﬁﬁ%e%éﬂponent s of

the fixed ceBrémpbds an amdodicrerdie piskedbsednbired mpaes @atdkentghort term

gl ycem ¢ parg. du 31993 y arns after
4 weeks of stgﬁ%‘gonce 3‘3 FEQ%% '@iﬁsp cgzﬁlﬁ’% contr%%te{%?%gchl eved with
similar 18 ncolgerlbiconsad IVE%%%F% taﬁldt ﬁeeFFk%%l ddhe desasenati ons as
conpared wi.t bts&thétmyloﬂl Eemedl mmatﬂmewadﬁemmm@dea&eduded

gastrointest] fof pat é;ym_q d G ycem ¢
control was ‘\&:‘%@ét% | evezg E?hé%?g tomggdl\él\%%re ?\?e!rfg’lecaggent S as
conpar ed wi t RORiMhefitdyGhvburide 2 F difds pﬁycﬁ?b%g?%ﬂ aWa§ast r oi nt est i nal
synpt ons andassedsdd® udiegelomoglabias saesdHbARS , ( 2he Syoldy- sidreara@nd Subj ect

F’Oltou'hat ! PS‘l E&ééﬂéﬂete o%“'%ﬁ&t Een‘é\ﬁrgelﬂéﬁﬂc”%biﬁrgi h%’e%n“%ﬂaﬂ&e BE8h
antinyperg ycgggfine(in %%Am follow1ng a 20 week treatment period (4

weeks stable once daily dose, 4 week titration and 12

weeks stable dose) were compared. The treatment phase

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

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

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

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

" levels were assessed.

35 (2) study sites and Subject Population
Eligible subjects were drug naive or have had no
oral antihyperglycemic therapy for the 2 months prior to -
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25 WD 01/ 32157 PCT/ US00/ 28311 screening. Approximtely 100 study sites

| ocated in the USA were recruited up to a maxi num of approximately 800
subj ect s WEPYH1H| e subj ects included both nal es and feng&é(gs@ en 30 and
78 years of age with established 5 type 2 diabetes nellitus, history of

I mpai red gl yco .1ol erance ar i npai fasting gl ucose who; have i nadequate
gl ycenic colr%%ﬁ%gn\amn?h cflél AN é__n’g_ c:igg.sgg‘.)&ys%[%f Egé:laé}%/gaﬁﬂ Bt ati on 10
This study WSS wWegg yeekuitad turc&et &r maxkimem ol abpropinessdycdd®r ol | ed,

doubl e- bl i n@ub@é&@bl6|E5iglihﬂ.éﬂlisﬁ;bj%&tsoﬂhéﬂ§@él dlmﬂgrf wRN&s gREN- | abel f
treatnent phas 4 cOo res 15 An i s .of outc sures for
Periods B a%mgleﬁ%a%e%%?%;%e%??gr §'§f’lrsd% aél ?sw‘i%ﬁ’dgséﬁgﬁﬁg% fromthe
32 week Pandowrzeddirketermelddiusd. hiRtopy | Phrimrairednolvaesabl e for

eL ficacy \Naildlhganﬁéaﬁﬁleirﬁﬂ&mefcmliﬁlstﬂﬁgl %tws'lek vﬂ'fof Haget \gaa_squa@@t ion 20
therapies relative to pla ol J. n eks o random zed treatnent.
Secondary oﬁlggﬁg%ciﬁ llqﬁla%cﬁq?%%l Td&%}éﬂoﬁﬁﬁg.exé\%]ﬁ?'dence of adverse events,
particularly hypoglycem a and gastrointestinal side effects, 25 was

conpared anong tregue®nbedigh afd Purdiand 32 weeks of random zed therapy.
- The n er and Qporiron of 'subjecis.achievin a therapeutig glucose
responsgBJ\cl)vere assgé‘é"(%dsgﬁg%n%%% %lryélafﬂﬁéaﬁ g}lri;%l?%ﬁ%w rﬁ? “‘éﬁﬁgsz weeks
of randoni z&dackbpagyntroliird . dpybileohlindi deryaigedn@gtrdifowithhozn pr andi al

gl ucose and dptivhill VERG-EESES TPRnANBBEL 3brédtamdr® Phagens fol | owing 20 and
32 weeks of random zed therapy. 26 WD 01/32157 PCT/ US00/ 28311 B.
RATI ONALE

(4) Outcome 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 HbA,. of the two combination
20 therapies relative to placebo foilowing 20 weeks of
randomized treatment.
Secondary outcomes included the following:
- Incidence of adverse events, particularly
hypoglycemia and gastrointestinal side effects,
25 was compared among treatment arms after 20 and
32 weeks of randomized therapy.

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

- The reduction in fasting and 2-hour postpréndial
glucose and insulin were assessed among
35 treatment arms following 20 and 32 weeks of
randomized therapy.
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Metform n and sul fonyl ureas, such as glyburide, are a known and effective
conbination in the treatnent of type 2 diabetes nellitus. The two drugs
have 5 denWedBxbed a synergistic effect on glucose | owePCHYSORRHEA 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®. No RRRZPNALEr ent|y exists on the use of |low 10 dose

combi nati on t her apWdiflorhiinsbnbi 861 £ Treakieshcdi 44 A fruadedose

nbi nat i t { Q| l ] t fipst Ii
Cherapy | n suby b S0, SARCEE 6L Qe PBARBLERPLF Nk tenatmaont o cont ol

on diet and &¥R&ciseiabplespeliif-usont The Wee dxpgrcthayet o be achi eved at
| ower dosés tdwpnstraacthesapynatdittienpeEabt cowlghrissePAbGBLIAL Side

Ag
effects of t L ndivisdual d w S I dministration. This
random zed dc%ng%ﬁ?éflngﬁ %?%g%%%%glﬁt \rNgﬁ'ngg‘ %Q%tctf% Kglenu?ﬁgj. %%?%ewi th type
2 di abet es n#d ifHFstnAdnaavenothararyuat Ehgy yBay laoker #sednidi et and
Sxer Ci sef t esteshbiae ibal Jgﬁ)\i\h r@dwmheses:manoﬁcaﬁaﬁysb&ab%eneefi@ fixed
ose netformy ri cg[g:gi | o] (o] s (4. 25 weeks
stabl e once g{aldf%i%gghg 1[@?1 erl or%gﬁggﬁgil;g}g%%isono%%e\pglg?n%%tl‘i“"r'l Period C
in subj eck¥s dgash coppénat ien HatexnyeEprt GTshol e asei.nadequat e gl ycenic
control on diet andrreaxeeatseivhl|d Mxedudesei gombiaiion edwdktorssi n 30
HbAl ¢ compar t liaceb LSt rat,j a fd. met f or m n/
gl yburi de co%gfpne%tt%grjegrg%%?V%AMfﬁ&ée&éﬂ%&j saﬁjfé)é‘% g\#ﬁ% type 2
di abet es mel ISheFSP¥héRhEVRI BT e hyPe §l JEahatescarttdrFrusnwitt and
exerci se w | litadegphket obRtHdEbn dietl ahd' e di¥el?218TyBEML&S00/ 28311

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.

- 27 -
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C. OBJECTIVES (1) Primary To conpare, after 20 weeks of oral

adm ni strgti the effect of 2 dosage strengths (Exanmples 1 and 2) of a
5 fixed c%??t??’ﬁ%ﬂ on netform n/glyburide tablet that harsTBSE’yﬁ""t’zls?lllat ed for |

glycem c control on the reduction in HbAl, |evel versus placebo. (2)

Secondary (4 ncl u%&n& ITowing) 10 1. To assess safety and tolerability
anong trea%'ment arms after 20 and 32 weeks of random zed therapy.

A ycem ¢ cof)r ol Brapagy  achieved with a simlar inci dence in hypoglycem a
with the fixed dase cmpairaathoper Yo deekanBar 8a Y é&hﬁ&!ﬂ%t%)@ipw ea al one or
0

decr eased trQd sti-nal ,side effects, as,_conpared with netforfm n al one.
2. To asseg’??eafet éfrgggog\%/egk‘%oszfﬁf SEEERIThY, @xafigleﬁ) IwE&Ks 2)t RE Proportion
of subj éct Figfech cambinatiprretforadpiatpbunide yoablier chatr bhsof  oral
admi ni st r atdedn @fiteachdnesi ofIgdealy buni d81 &Pré}ié‘%d%%ft&%g! gRn when

conpared t he ; thierapeutic response achieved with netformn 25 _
nonot herap%b%dfy%elﬁeﬁdﬁﬁgﬁgtﬁg?% ‘and pl acebo reginens. Therapeutic

pl asma gl ucose response will be defined as a FPG < 126 ng/dL (based on

‘current  ADAXzgui d@éd@ﬁaggr (Hédude@harediiswihgpponse for HOAA, will be
defi neqgas HbAI, 1 é. 0 3. To sess aftﬁr é())?weeks and assess after 32
weeks, the reductionsS A°FEET | FRFGuE0Le Tahe 2R by 3 Q%Dr andi al gl ucose
and insulin | evel s 3%regtmenk Rrnshafsexl 2adandi 32 rnedélon of each fi xed

conbi nati on met f or mi &/aahwhyéé@lecﬁeeﬂggn Mggemi@ec&%y"&f Wy ba fasting
gl ucose and 2-hour 24,4 03/ dzte LT USO0] S8BT postprardial gl ucose and
insulin | evel achiev

hypoglycemia with the fixed dose combinations

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

2. 'To assess after 20 weeks and assess after 32
20 weeks, the proportion of subjects with a
- therapeutic response in glycemic control of
oral administration of each metformin/glyburide
combination regimen when compared to the
therapeutic response achieved with metformin
25 monotherapy, glyburide monotherapy and placebo
regimens. Therapeutic plasma glucose response
will be defined as a FPG < 126 mg/dl (based on
current ADA guidelines for FPG). Therapeutic
response for HbA;. will be defined as HbaA,.
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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wi th nmetform n nonot herapy, glyburide nonotherapy and placebo. 5 4. To
assess the durability of reductions in HbAl,, Ilevels after 32 weeks of
admi ni st r aVOMW3IBST i xed conbi nation netform n/ gl yburi dePGFESMEE311 5. To
assess long-termsafety and efficacy of 10 fi xed conbi nati on
met form n/ gl yburide products. D. STUDY-DESIGN This was a nulticenter,
randomi zed, five-arm RRftA¥a@digloghpucesrins Bnsudinplerebaaidsved | ed
trial of 15 the anti hyetgmecEaictiacChondbtiberdpyd- HiyBarL@abi nati on
met f orm n/ gl yburi de ta%ﬁo%ga'ggsgnh;gf éé})%r apy In subjects with type 2
quat g? Vi

di abetes nellitus who have Ina
diet and exercise. Patients were drug naive or had no oral 20
anti hyper di ycemi ¢ ther apy dsmesshehd dnRitISLiRl Ff FeduSEIGaN 130 Hba,,

Approxi mat el y 100 US si{egagnLakledssiRuddicd oMkl ol 800, pat i ent s

with.type 2 di abetes ne : ad 1 nadequate yceni'c control defined
as an HbAl, between 7-fFRSFoRPéRatien et foradn/ghebvridenprnodueber 25 of
patients required to achieve the primary outconme was a total of 500

patients or 100 patd en (I v endoBCruitment. continued for.up to
4 enty, %%segrsnlokg"v\%%lﬁifgfeggr uh ef'fl or%

6 nmonths fo recruit up to "a maxinmum pati ents pe.rcaaﬁymto provi de
additional? safety infdrimed GrRmbIRat iR inat foxmindetymidy produstso
follows: (1) Period A - Two Wek Dietary and Placebo Lead-in Phase This
initial phaseyincl Lgﬁqﬁnd.'ggbg instruction on 35 a eucaloric, weight

mai nt ai ni ng di abetes prudent diet, consistent with_ ADA guidelines or a

bal anced diet of appProXefatePylEEosRtEnokRRRaREEed 2 FBHYR-3E®n and 25% f at .
29 WO 01/ 32 I5eiraRIE1UGR61L2 3 3ddubllekdriali, | plycebo tdomtaddiladst#idl osF of

Mt U Pl e pAPSUL SnedBgob A1 Sl B ARaRDSEE W4 2ehROnatR Of ucose
neters were di SpeEnse t nstructlon oh_thelr_use.
metformin/glyburide tablet as first line therapy in
subjects with type 2 diabetes mellitus who have
inadeqﬁate glycemic control (HbA,. < 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 enrolled up to a
maximum of 800 patients with. type 2 diabetes mellitus who
had inadequate glycemic control defined as an HbA;.
between 7-11% on diet and exercise. The minimum number
25 of patients required to achieve the primary outcome was a
total of 500 patients or 100 patients per arm. However,
recruitment continued for up to 6 months to recruit up to
a maximum of 150 patients per arm to provide additional
safety information. The design included 3 periods as
30 follows: '

(1) Period A - Two Week Dietary and Placebo
Lead-in Phase
This initial phase included dietary instruction on
35 a eucaloric, weight maintaining diabetes prudent diet
consistent with ADA guidelines or a balanced diet of
approximately 55%.carbohydrates, 20% protein and 25% fat.
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5 (2) Period B - 4 Wek Double-blind Once Daily Stable Dose Phase Period B
began the random zed, double-blind, parallel quadruple dunmy treatnent
phase. EI'W@iobB257 patients were random zed to 1 of 5 stud¢TAISAE23FMi ch 10

i ncl uded pl acebo, gl yburide nonot herapy, netform n nonotherapy, and two

different dgse strengths of fixed, K conbination netform n/glyburide product
( Exanpl es 1%§ﬁr&ra%')‘ﬂ§ﬁb?€c"t§e A SRR AR OB WP 1 faicaPS¥dseng for a 4
week peri od asdl thbilethewenntaddussedn watht haceloh vi ditale B ueemeonent s of t he

combi nat | o fadCliet8NabEepARRP SALDYnEROLL 14,2 1dR g gebar anet er s.
IlTustrated t

This 4 week phase at stable once daily dosing e contribution
of the individual conponents of the fixed conbination product using short
term 20 §l yo@¥ ¢ [Perdiedt 8rs. 4 Gigele MaubderbilehdwascasBasied Wit h

fruct osam ne and fQasihRIpgdLyCHSEse (3) Period C - 28 Week Doubl e-blind
Titration and Stable se. Phase 25 Perjod C was the continuation of the

randoni zed, doubl®ETBPANE PrEaR nehf Rdemizedy devRierhEind r at ed- f or
gl ycem ¢ compamilleleguaruple sturfmyutreeeksnt hematose Blagibtei nt ai ned for a

24 week sta : t PRI g%r@ . akysd hary out cone,

t he change ,ra?r#g%gbg%g I he |°n H Al,t%m;L téﬁegtém%ﬁc%%bﬁé;t%’lhgﬁht her api es

( Exanpl 1 ipctusied, placebe. (B EddRomoRaEhe R s PHOT™MiBek 16 of Peri od
C whi ch was mircthe2@py edsd dfwo rdirfifereneddose uittreriygtied oifr €dtkedint . Thi s was
done at thi |4 t ' abi i zation of

HbAl ¢ and foc'r%“-?é' et’i‘lézrzeg%%ﬂ%%@%g@ﬁg%ﬁﬁ%ﬁﬁﬁnﬁ. @_gs t%i ghhnunber of

pl acebo treatled PERE SWRES MRiREaREd: B2 dPRTD 3 e desd@gntPEd@st udy - 30
WO 01132157 4PERKRSEER88d 1so nedii tt athieorodtieibot 1ors ff ithiecinddiideaic contr ol

as treafsTendonliiAbkanorashe X Siifiehe 18HPH 6 S Uan Hes GYULLNG, M andom zed
study drug dLLe to lack gf ) o
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 phasge. Subjects were titrated for
glycemic control over the first four weeks then dose was
maintained for a 24 week stable dose treatment segment.
Analysig for the primary outcome, the change from

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

35 stabilization of HbA;. and for safety reasons as it was
anticipated that a high number of placebo treated
patients may have had to discontinue randomized study
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efficacy remained on stable doses for a total of 24 weeks 5 to eval uate
durability of efficacy and gather additional safety and tolerability data.
The study wees3238%d bl i nded and those subjects who di scHEFV¥SB3tandom zed
study drug due to lack of efficacy were eligible to begin the long- term
open-| abel treatnent phase with fixed conbination 10 product. This 28 week
phase i ncl ud@eSaRakaPE | dte Lad@eutfiriant oplycayisnconsrpipasve gl ycenmi ¢
control foll m&edtbysntadﬁﬂaﬂmkw&habkeeﬁl%@ prafgechBahysi s for the primry

out cone was e 15 SUjetS wer e
eval uat ed fo%ﬁ?ggg% u%t |e§n %pz\fgﬁ d%e%“%% 1:él’ru gé Eto Ia]%k of
gl ycem ¢ contSt3R-CBEYi W%Pg’l ony g €l dospD @3%ota8hbpEces wee

eval Iuat eﬁsf ortéi aokluate alirdQy tot of i 6££i&dh3 aﬁ@gathe§U§a@g@@5ﬁa1vi sit 3
unt i t he-en 0, T ) ment o ze
study drug rer?éflg'% gﬂﬁq Egdfeggbélgﬁgnﬁgé%ohﬁ}ee%un ohetra %q% study
drug conti nu&ad ﬁb%?aﬁlﬂlﬂecﬂfé"sé’hShéééc@Wlf&lﬁ%tr&FldQﬂlzsdv@@R%Y td;ﬂm | ow

eval uation ofduedur:abad:k tof @ff fakhcganyransiigirgat ker bagdht tvaalomaf ety and

tolerability % 2 Fg&glfa?;esl \@regtggg‘{:g%aesdﬁ f“&r hz‘f‘.‘:& §g @b %J’@%ﬂ of study

medi cati on due glycemc C on or (Week O,
Period OO0 DPmeBNEESt udy drugs for this study were defl ned as: 30 placebo,
gl yburi de, rret f or mrhisnes fwéer Pr@lsebintliade® ¥H Lndriag angeek

met f or m n/ gl 0 ur t

i ncor por at ed)‘:g'%qua %392“ Z‘tmo g{&ém@é %é%ﬁlt%scgﬂé?él P%%l | nc[yoa’m on
criterion w& ﬁéu’t’eﬁbeﬁ%&eaﬁyséthﬁ%? on @?ar]tyérllsoﬁorshlc‘? SPFARRN he 35
Period A gl ycritcemer wifrdshessedeael tﬂé bl & f weelersDIHer@BE Cinto Period A -

2 acabe 12ag s BTl (00 BANlackal hod diqcthlca St 0d I8 Ihdiigl I 1 N
pl acebo I'€ad- pati ent to q estin I ple
capsul es study drug due to lack of glycemlc contro beglnnlng 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

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

25 discontinuation of study medication due to lack of
glycemic control on or after Visit Cl1 (Week 0, Period C).

DOSING
Study drugs for this study were defined as:

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

35 Period A glycemic criteria, were eligible for enrollment

into Period A.
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and tablets in addition to evaluating conpliance with the 5 quadruple dumy
desi gn. PSJ(#] %%]%,ﬂecei ved kits containing four bottles of placebo
cor r espondi ‘g study drug. Week O (Visit Al) - Subj eck P& Nhst ruct ed
to take 1 capsule or tablet fromeach bottle with their 10 first neal of
the nmorning.pddéeky h.(Visit A8) - Subjects were instructed to take 1
capsule or tablet fromeach bottle with their first neal of the day and a
second capsul e or T &erirgniagaz hsirgle-©linch rineebo elead 1iq teal . 15

P)eri od :3: f Fott d siniprags ieqamp teléﬁ@b:[ﬂfitty*'l%fsiihgéﬁtbhdﬁﬁﬁhit%i' e rbagléhgéebl( PEL: Odd
A), qualifyi ' SiG0 er L@ e randonm ze 0 e-blind.
t r eat ment ph%%%&%ﬁ%dlgoggg %%}’sieﬁg ifg}" é&ésﬁ%rjnpecjt?({ﬁelwé't}"aﬁg8m zed to
once dai’l y SAITHPLG HMBY cdR$ISR - ofPSiigBEBOYegeivRA k. 5 ny, nmetformin

500 ny, net fanmtaigngbfichdeb@EOlce 2F BlakboNBbifEfpHAEINP L deu3P0/ 2. 5 ny.
Once daily g remained stable for a total of 4 weeks. 25 Period C

Fol | owi ng conpletion of the 4 week stable once daily dose phase (Period B)
subj ects conti nued'@se O d¥esiEahbont ABpiestsapgreninier e akdio

titration/ sttaikee Waapsull brepdbly f¥daseatRepboeh Owitd ¢y ipedi cation was
titratedat f’iir%a:[ %egé, og'l@hé”\goz%% Medi cation was dosed with.the first
norning nmeal and wth the evenin Meal . Potential maxi mal doses achieved
i ncl uded gl yburi dd"eg¥ lfrd,"iﬁéﬁf%?»ﬁm HOGChg, WREe! RSt THaiedhtoi de 1000/ 5
g, 35_netfdmﬂknﬁgb;b&nldGQQOQQﬂkQ FgomAbhER bberYe Waeh thelkati on segnment
T 0. R SR G Ao sedtnn LU LELFLIL B00L 2051
each bottle with their evening meal.
15
Period B:
Following completion of the single-blind lead-in
phase (Pefiod A), qualifying subjects commenced therapy
in the randomized, double-blind treatment phase (Period
20 B). At visit A15/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 therapy in the 28 week titration/stable dose
30 treatment phase (Period C). Study medication was
titrated at visits Cl1, 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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Once adequate glycem c control had been achieved or naxi rum dose had been
attai ned, study drug was not 5 increased and was only reduced with
docunent edWONBHET ycemi a. RESULTS The results obtai ned PEEHIMMASBIBboOVe
studies 10 indicate that the |ow dose netform n-glyburide(250/1.25)

formul ati on of 4; ven% E gchl eved g }/lngm c control at |east

essential |y 2Ryl FPhRSY FRESENEPF oF M EeRpipsieT @€ (5007 2. 5)

formul ation Beried dbnced by 15 (1) a therapeutic response for hem)_gl obi n

Al c, nanely, a rwh@élama uaee@ﬂaexﬁaf ReeWo1 ﬁ&a%%@nggig{zl ?? Line of
[

2°/c) at week_ 20 ure nal visit
(Figures 4 afersy 5% ?‘ﬁé %?)eerhtaiq-‘f‘%‘é‘?ﬁ()n?ém%ér %t‘ﬁaﬁgnﬁfzasnﬁ 20 gl ucose’
(FPG), na?rels,nmeearsmh@mdoww retHRG regiucedswi thndodi@@entgddl. after 20 weeks
(from a basehjpyBiceaigut 175 ng/dL), (as shown in Figures 6) (3) a
t herapeutic response for post-prandial insulin |evels, nanmely an increase
in post-prandial 25 insulin of 19-25 piu/nL (mcrointernational units/mnm)
(Figure 7) (BBSWH.RSherapeutic response for post-prandial glucose excursion

(PPG (that is thergl ficaueRscobel MRaD fr%SEherM@lsalai%%se and fast-

pl asma cose 3 ease 0s r | ucgse_excursion
at week aszﬂ:?”ﬂ#t ﬁlé gtﬁ”%{c’g Egﬂg'& r@‘ 0'32?3212%@/1 25 ny
conbo versusfmll-ﬂ-aﬂ:opnneﬁf'dnenmve@téiOhoacgi?M lgie'cemé-léi gontsoBAatand 8B).
33 WO 01/ 32l5/stPelsab a2 Jéquﬁaltem E@nﬁaé'ﬁfi.%h WReakQ¥eorhihcacy

wore acht oveU A SPedRLAE 1 Do SEMBL o518 o8 rRaetE Bl gures o and. 10).
As seen in Figure 9, the incidence of hypoglycenla enploylng t he | ow dose
for mul atjson of the(li)nV%.nEh@f‘apeutic response for hemoglobin Alc,
namely, a reduction in HbAlc of below 7% (from a mean
baseline of 8.2%) at week 20 (Figures 1, 2 and 3), at
weeks 20 and 32 and final visit (Figures 4 and 5)
(2) a therapeutic response for fasting plasma
20 glucose (FPG), namely, a reduction in FPG to less than
126 mg/dL after 20 weeks (from a baseline of about 175
mg/dL), (as shown in Figures 6)

(3) a therapeutic response for post-prandial

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

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

30 decrease in post-prandial glucose excursion at week 20 of
17.7 for the 500/2.5 mg combo and 20.8 for the 250/1.25
mg combo versus 15.2 for metformin, 6.8 for glyburide.
(Figures 8A and 8B).
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(Example 1) is less than about 1/3 of that occurring using the prior art
hi gh dose fornul ation (Exanple 2) enployed in generally accepted nedical
practice WOW013A5t reating di abetes. As seen in Figure 10pcriusosssiidence of
gastrointestinal side effects enploying the | ow dose fornulation of the
I nvention (Exanple 1) |s | ess than 200 of that occurring using the high
dose fornul ati on & FERafipre Dimenitheyedove gihtraty wemdast ed nedi cal

practice foenbﬂeain@gtﬁéahﬁ&%sepr@r&ﬁm%i&ﬁl c|9f.f éﬂagelﬁ%yl%l%ﬁgugé Zt fe g' ltg\ﬁis
Di t €. RpI.o clinica e I
SCussi on Qfy giﬂ{e $) Wedd! aé% ggl ‘FEFS‘? d8¥lc

time and require presence of §ePECELIRhi ch are
al r eady pre§5ﬁ?c5§ ﬂﬁbg‘ﬁ?ﬁa Srend llohdl vidual s are di agnosed with di abetes.

Oral  therapeuti CA@;ptséeﬂSlﬁohgﬁl% tor, e%h@ﬁ!hc?&eﬂé’é)eofz A e8mi 45 unti |
the | ast fe een sev rel ¥é#mte Furt hér, “'wth conti nued

di sease pr ogr méss on° over d,ose T LPYEREEOP her api es ar e
expected to EE?@E‘E% 1esks e]fefﬂétttlh@@ rbaut ny/3 of rrdeqoeaterglizgenic control

for the pat :uelihg 8Re @ﬁmm?tﬁwmlbheﬁasa P@Jiandlra?éeilrotéﬂ q&ﬁh}n}slgﬁgﬂto' Bgi el
nglLe._agen
et fect ve SBIpYEq dn glhdlln? aideRe 8 P cal Rk §

i neffective, mary  rai CEffective agents
ar e f our® ﬂ:é’eB'élPﬁeﬁ%}?ﬁEq% at maintai ning glucose control, called 35

'secondary fail uras s&htﬂﬂﬂlmdﬂé)mgqnehggﬂﬁé{tgéﬁéé’ dehat 1s fai LLRigef/?ngn
ernati ve
gl yceni ¢ COgQBE?&EE{%%)] %Sff%z%ggeﬁﬁg %h EPV ?ﬂﬁeaddi tion of a

second agenffoﬂnt‘ilaa'al?ﬁf?%rté'%ﬂ mNGEHaﬂ#ls@ﬁmld@t HonikadebeenhahoaWh t 0
achi eve i npodveHat gbyeEring Mixihg! th& Negh tdvle &o&&ﬁ‘@hﬂ%ﬁon of insulin

resi st apge i ency in _se on.5 is the
pat hophggloﬁggﬁé‘%gbas lfd}fédgé‘gzgg’ﬁ%%%ﬁé‘é ctep§ ‘0881l
practice for treatlng 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 ﬁherapies 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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expected that conbinations of agents offer greater therapeutic potential.
Thus, both clinical experience and pathophysiologic eV|dence port the
use of covOWRAIS7on t herapy earlier in the disease proc “x’fﬁ. le a

fixed conbination of netformn and glyburide is not a novel concept, and,

as di scussed abov i.fferent fornse of .it_are av Ia I. U jde the U S
for first and”’s]é'cc‘i flaﬁt’t‘?fér 7 SERENHSRITHT W Wlt ?ﬁ % %ﬁ%rapy | ow or -

noder at e dosegecisnfiemso£f | actidb llarSeb?B#BnEh¢WcﬁQ|giqii’é|eV§ pmaprevied has never

been studi ed gjRemdtdeckerds ol |Cﬁdre91| icRh€ak &éﬂﬁr&tﬂ':heatfl AgstDim near

eugl ycem c target an HbA% /pas r%ejomerggdeg &fli n QAr 1Ilhe goal
with any anti ;? WBVeFY ofepen I Ng upone e duration
of di abet &s arajuﬂeepaﬁhppbm-’etsls?gmadf baR&s dPE e zadQ-PHQFéSagé‘htl’?my not

ItOL Z.V'r dtea.ﬁ ggt eg,é%ga;@%h gﬁﬁﬁféaﬁmrl&ﬂaﬂsgefeagaawmﬁexd gagaeaed patients to
en I n d

that a | ow d %B?é‘&lﬁoﬂ‘f’ﬁ%%é@ﬁ m‘??‘f“s ?}él y%ﬂ- %yﬁ%gﬁétgﬁiése;g 521(‘:2

and provi des ddie p@‘tmphgaiom:mmdghyeeﬁvﬁpm éﬂ'@yusﬁe@éssary to bring

most drug “a'é’&nﬂiﬂdtﬁehstﬁeri AAier &ﬁceﬁérea&msy yeegkesst arget. As

first line therapy, |ng roul.at i Qn g%rl;p I on

met form nllogl yburi dé/ﬂ} Bt £6* 8% a%m%o or R g|é}ﬁjl’l de was

eval uat ed usiglyhund dei ﬁéenehta dtps@lstcpéﬁgphs a%fifl AR d’é§€usse

(et formn/ gléﬁ&lfé d‘alﬁ@z‘:én@&oﬂ@ FndtaapBlaveiioge owuesidenthégl ybur| de

500/ 2.5 ny). wo _dose s enth f fi t

net f or m n/ gl y‘hﬁ'l d{? pr“'EJﬁﬁEt ree%c&?pare Fﬁgﬁ % ug'l@l% ?&Qbfl nd. study to

pl acebo, gl ybcwmhielammt hbeniyy arkPv 98t MOBRTACAIRRe A8pF X REahiPE nal doses
achi eved |3 Uﬂéxﬁaﬁﬁeﬂiuirﬂam @aaaaheslmeiem& Beep studigduride, -

35 li~~ WO 0152157 PCT/ 28311 7 57/
| ow dose (2503“1%?51' kr% i c]:l7 Jc:b;g.” gg ?I xg?%e%%b%% téo% 1g‘?fzdﬁSrlng/ Zf 1

g euglycemlc target, an AM,< 7% as recommende

ADA, is the goal with any antihyperglycemic therapy;
However, depending upon the duration of diabetes and the

20 progression of the disease, a single agent may not
provide the efficacy necessary to bring even newly
diagnosed patients to their target goal. The data
- presented in this summary provides evidence that a low
dose fixed combination metformin/glyburide product is

25 safe and provides the efficient antihyperglycemic potency
necessary to bring most drug naive patients to the ADA’s

recommended glycemic target.
As first line therapy, a single formulation of
fixed combination metformin/glyburide in ratio of a 200:1
30 metformin/glyburide was evaluated using two different
dose strengths, a low dose (metformin/glyburide 250/1.25
mg) and a medium dose (metformin/glyburide 500/2.5 mg) .
The two dose strengths of fixed combination
metformin/glyburide product were compared in a double-
35 blind study to placebo, glyburide monotherapy and
metformin monotherapy. Mean final doses achieved in each

treatment arm were approximately 5.3 mg of glyburide,
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of medi um dose (500/2.5 ng) fixed conbination. Wen used as first line

t herapy, fixed conbination 5 netform n/glyburide treat 'UQ&%) ed
statisti ¥PPB2Y| gnificant i nprovenent in glycenic conﬁgﬁ kgl\r{ed to

metformn, glyburide or placebo. The interimopen-label treatment data
confirmed 1135 hg! 8?'@%&&%9“55“7‘ %295 HGMBE "L Qbdd G2y 11 852 T
glycemcally diverse"., pat 1 ent )ﬁéopu atton and for a 1 onger "period of
tine. Saf et ARSFEPERLR/ FvRuEAeyFied compirpisirn tansh$ilisd 4ol wg

met f or m n/ glofbwmeddemwasee eved o)t .0 mgd Eodwedosemi Dt ilor?5 whanngseand a

medi um dose 5 ]g#g; h ay . W th placebo, glyburide and
met f or mi n. |a%5%%gééoﬁgﬁg%-§%‘fl ’pf?z%gonBﬁE?égg%%y, di arrhea was the nost
f r equent Py- FeEFPEMAY/ GHvRIsHe featdepiErchieYed st atimicatdywho were on
met f or m n nigmi@icantbimptdvemett tile gap¥emi dpesitrdl vompawedeto t he

et or i ' Muigniat canobing: pex to t
conbi nat | on 5 eos L RAne LR ERS o Saesetn PR Al AREIEEC |

Fi gure 10). 1es¢daplndats prebiraad thescaiadcabtt ey Wit KixRe | owest
frequency i recnibdnhewoioskefapedi?®a eoaki Mgl yoem ey clirveased-to any of the
ot her agly v .reat LSO i [ : f._glycemc control
were | O\il/g)st %aﬁg'begt@h%ﬁéf?if%% conbflgr#:tgi gﬁﬁaggﬁ%ésﬁ&gﬁ# g:é\r/[%r'e hypogl ycem a
was not observed in this study. The frequency of subjects reporting an

epi sode of IHafeegogl ycem a was highest in the nedi um dose fixed

conmbi nation treat . : | e |_gwer
I nci Llencla t han gl ﬁ?ﬁ%&gﬁgﬁ%i‘wﬂ%ﬂﬁﬁi)ﬁ#{sﬂr ggé) éggﬁugﬁtr}%agg in |actate

| evel s were 8/ ghvRpridedtans @VALYREERS, & bRV IRPRCadeS 041 - Pact i ¢
aci dosi siswerngy)3ande ponééiluh ddde S(500/dy5 mg) t erapeth Wwerel cphpaeeaf t he

study, subjeg: be_ i 1F},{.:_,-t e hinthey, digd Bebnieet the 36
WO 01/ 32157%&@1 8%88%9%31%91%9 yc%aa?;i C c?_&iL'tLg‘rgl ail?br en'?-'lrr% I nt oritghe doubl e
bl i nd studyfbllnd phase of this 'study, diarrhea was the niost

frequentl?—occurring adverse effects (AE) in those
subjects who were on metformin mono- or combination

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

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

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

35 reported in this study.

In the open-label phase of the study, subjects

could be directly enrolled if they did not meet the
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Subj ects could al so enter the open-Ilabel phase if they discontinued
prematurely fromthe doubl e-blind phase due to lack of glycem c control,

or after tfieonepl eted the 5 doubl e-blind phase. |In theCaiseaisBtse of the
study, the AE profile was simlar to that observed in the double- blind
phase, with the nost frequently-occurring AES in the sanme body systens.
The | ow dosegitgabniat coitegricuforagatry disy? dyhed dgubdeckibhd stvadyal | safety .

profile 10 Cgﬁpﬁéggstébﬁiﬁadﬁgy HHEQ95€hQr6¥Hh ﬂdbehobﬁaééelfmﬁﬂéy(ﬂ agnosed
we

subj ects as

ate coptroll.ed ec over pattern
of safety aﬁéIsFBP’é?‘%‘B‘?‘?erga %d TR (e d’gf}‘%llg %?irn“% 3 es was as .
expect ed fromot hackl ofng:hrcmweppehcelwwm afFeretheynFampietefd yiier i de. No

new or ungxpaggsgeegfmé Masd.abehat e yoiémq;me bhseahweéeuaabsemeed in this
clinical %gr am _[pteri'm anal

se ong-term ext ensi ons
support the vBFSSF%es‘%ﬁ%tS)}W%‘F ?’8 BIE%%r escfrq'e tlﬁegﬁﬁ erm phase of
t he studi es. blldnflaphase) antlﬁ(thtehBOSbvxfmeeﬁtilﬁé@C@Eﬁﬁtmﬁﬁm Fhowed a

favorable satgt }éé&:Q'ﬁ&&F'Ayéﬂéu@r of rhe Wherads Renednheibhegaidier regi mens
used in this program ubl e- blj.nd flrsémh t her apy

denonst r at ed agalé‘t QFFE}? 13 fﬁvﬁﬁ? T AT SHEEF Hemogl obi nAl .
(HbAL,) ab 1c3%piared1 pb acebh mefdagumbdee f greP conbi nati on  treat nent groups

and a mean decreas E;Qthé‘ﬁ&'ﬂé%ﬂthlagaBé@dIém&ﬁldtslaﬁ%ve!\blahe all active
t herapy treat nent rou s ac ed ccept lg¢ greater
mean decr ead@@d FH“?IB% q&&ﬁ ‘r“? t1engt’t | %%Yk' %Q%# gr oups
wer e achi evedafieey andpmmath;ln@m‘ gbnenvqchelrramhe geuionptined t herapy.

Ant i hypergl y%‘gﬁhﬁeguﬁég'éé@ téﬁ:ﬂ%edobﬁ&hvade vilihidall agpéevteddeatidnt groups

ﬁrglt%/glrjm rlggl er‘%tat@grgoﬁ?‘% %Eeyh’fdﬁ% tgn?n/e\% ence%’%%%%egéfeve S src?rﬁ Week 20
(6.64% naldmbnaateryfabmmrmﬁiyﬁlﬁgAweregpbserved in this c11n1ca
program. Interim analyses of the long-term open-label
extensions support the favorable safety profile observed
in the short-term phase of the studies. In particular,
20 the low dose fixed combination showed a favorable
safety/tolerability profile when compared to the other

regimens used in this program.

Efficacy
25 Double- bllnd flrst line therapy demonstrated a

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

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 durablllty was
observed with all active treatment groups (glyburlde,

35 metformin, metformin/glyburide 250/1.25 mg,
metformin/glyburide 500/2.5 mg) as evidenced by the
maintenance of the mean HbA;. levels from Week 20 (6.64%,
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WO 01/32157 PCTI USOQ 28311 6.790, 6.68% 6.449% to Week 32 (6.78% 6.96%
6.87% 6 v doubl e-bli nd therapy bel ow the therap | rget of 7%
" qut o SOREIS) Fehpat

(Fi gures I nteri mopen-1label first line therapy enonstrate
that for subjects directly enrolled, the nean HbAl,, at basel i ne was

10. 6% and f@ﬁgahessg@gsets q{v,)sm_ly ﬁggﬁ %t%aﬁla@#,datsawg mean decrease

-of 3.5%in was achi eved 9% throufh 26 - weeks.

O the subj écts§‘él| PEC‘?‘P%bJ&]M’P@dtPﬁFBPBp%%l?Véb‘ETe féletrﬁeﬁaﬁs«c 87% r ecei ved
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was 8. 32% 55%;&@&; wpﬁ%;aal&%%haaeﬁwa%eé&%Fﬁéﬁzte@%rfea%g(ys 24N ¢ decrease

of 1.76%in was achi eve

subj ects coffPet (VR CRELEVES| €Ly HMedd EPdat MEnC -phatkramd *tinuing into
t he open-| abelekst.r eaf nelné it s/ 3% recedy vertlrdled dutdospeh2D8hd1 25 ny)
and 22%jpec he 5 f C on as

initial Phe?g\éggpﬁlheaﬁgif]é{%olgg ?h%I ggé%ﬂ ‘?%Ql na%qbg/% tshglg%gégéi

met f or mi n/ gl ipgeigners. H@-tﬁ‘j‘l sHeRgPy¥| #0R 3l | §Pssitgmmer Ptf,a hepatterns of
greater or imeudedrepdec] tiey emeamppdoesat of nfiwed aionldimattibn popul ati ons

(age, gendere,Lacel ol hh F5S0RG1LBLLESR0NSES /4 Thd . - bom basel ine in

ei t her doubl e- tria nbi hat'i on form n/ gl yburi de as
first |ine FyIRSESpYithA@idahdiec fPepr bgPein B cowdesdnsst 588i ng pl asma
gl ucose 1as agqunilarkling ofesivart phureghyd evont oningolintoFBBer esults in

doubl e- bl i “%p%tnu‘i'aﬁélvﬂ-gaﬁﬁé}ﬁﬂ PhalE, "‘4:5@ nddle mﬁ‘c,aé %&Qetﬁne“%afs' rst line

therapy, statisticall 1 ni cal g SI gnl I cant | ar rrean decr eases
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mean decrease of 1.76% in HbA;. was achieved w1th the mean
HbA;. of 6.56%. Of the subjects completing the double-
20 blind treatment phase and continuing into the open-label
treatment phase, 78% received the low dose (250/1.25 mg)
and 22% received the medium dose (500/2.5 mg) fixed
combination as initial therapy. The mean dose of fixed
combination therapy was metformin/glyburide 696/3.48 mg.
25 No clinically significant patterns of greater or
reduced effect were apparent in any of the sub-
populations (age, gender,.race) with respect to response
in Hbh,. from baseline in either double-blind trial with
fixed combination metformin/glyburide as first line
30 therapy.
This clinical program also assessed fasting plasma
glucose as a parameters of short term glycemic control.
FPG results in double-blind studies were consistent with
the HbA,. results. As first line therapy, statistically
35 and clinically significant larger mean decreases in FPG
for both fixed combination treatment groups compared to
placebo and metformin were achieved (Figure 6). An early
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pl acebo and netformn were achieved (Figure 6). An early 38 WD 01/32157
PCT/ USOQO' 28311 response to fixed conbi nation therapy was observed;

di ff er encS¥OAHIAY treat nent groups were apparent by Weel®CTAU028Yub| e- bl i nd
therapy as a tine when subjects were still undergoing initial titration

and were receiving 5 only.one-half, potential maxi rum dosing.. This early
response at oﬁ?es-a?gﬁsfe %ﬁx?gﬁﬁﬁga%cgﬁfd%%r’tc’ﬁ F’gﬁﬁ%r"ﬁ'ﬁy obsgrvgdfory patient

popul ati on detidifemenres ahendensfatment groubs nereorpipheeapybfoNedihe pati ent '

and using conpigridoadlel BELAPY: 1R dpvehsl B £k AiRBASKLRLAEESHerd 0 _
Henogl obi nA, ., !, ,S tﬁergr evai |.r%§ﬁ;§ngard. neasuy e of -overaﬁ gl ycem c
control . axi d 51 1ts "PRETIPVRS FETRBEPR 3 BETEoFPERAYERO Wi th | ong
term conpl i caliyoese -hal £ hpepnt iizds margmph adosing| ufbse, eahkycurrent
st aEdar d t f grretsl%n«ébagaoaéé-mmlntﬁbﬁhlaﬁ, dbsSiry fi@lstae’inlgne'ﬁﬁér Con?/em ent .
mar ker, i Qes _nho rovide an opti ,__agsessnent o I rcadian glycemc
control . It ﬁf?rﬁg R sﬁ%%e,&ar?c?%‘ﬁ}gg?‘f”ﬁv W’tﬁ?&@%ﬁo&g? }Pﬁ%‘t‘? % asti ng
pl asma gl ucoswmbinathent therapk diorothdi peient emd nslingt bambiHRGian t ype 2
di abetes; it t¥He3@pGOLEst PELSiDHHLE 13024k HrddrAlc. Post prandi al
hypergl ycem a i s an,_ear ket f the metabolic defects found iLn type 2.
di abet esqgnd cont eﬂﬁgh“ébggiﬁﬁef'ﬁ @éef IPW@EﬁE?i %‘h?n‘%??qcmﬁt of
associ ati on -lovewedd pbyeemimdicaitrglusddelt shaeltheagdycenidimadsmul ar di sease
Pas been dleUE%hHaESd?e:jéo%Qitl"gﬂe{ﬂhaiGHY§&E§ & drh bagp?9é£ti&§.r evetntl ngd! olng
erm conpli ons. o |, abet e en nitoring an owerin st prandi a
gl ucose is a%a% CERLY E??%f%?iaﬁ‘fﬁanﬁg‘g?ﬁ%eg tﬁ’gt gﬂﬁrﬁ%tf%‘h%‘?ﬁﬁand
achi evi ng ovéozl kFhgl déagrogintafodiabetes  sis |a dasthey apyrestatistical ly
significast c3dveAk8RE mBAferleGieases hét idle€ afOSHRLmardi al gl ucose
(63-65 ny/dL) wer e ob er e&;c%%ibot hlflxtt%.c %%n‘glrnitlog Lregtment groups
than the pl al&B6 ﬁpgﬁg arger mean et eases i n-abs 'f’u}f% Rere al so
achi eved conshewd. andhigybiiivedy( wedesstrpdl Fhatdnaetfasting (18- 20 ng/ dL)
plasma glucose is a better marker of diabetic control
than FPG in type 2 diabetes; it also correlates better
20 with HbA,;.. Postprandial hyperglycemia is an early marker
of the metabolic defects found in type 2 diabetes and
contributes to beta cell dysfunction. An important
association between postprandial glucose levels and
cardiovascular disease has been demonstrated. If normal
25 glycemia is the goal in preventing long term
complications of diabetes then monitoring and lowering
postprandial glucose is a rational strategy in improving
metabolic function and achieving overall glucose control.
As first line therapy, statistically significant
30 larger mean decreases in absolute postprandial glucose
(63-65 mg/dL) were observed for both fixed combination
treatment groups than the placebo group. Larger mean
decreases in absolute PPG were also achieved compared
with gyburide (16-18 mg/dL) and metformin (18-20 mg/dL)
35 monotherapy (Figures.8A and 8B). The 2-hour postprandial
glucose excursion from a fasting baseline for both the
low dose (22.5 mg/dL) and medium dose (23.9 mg/dL) fixed -
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35 nonot herapy (Figures. BA and 8B). The 2-hour postprandial glucose
excursion froma fasting baseline for both the |ow dose £22. 5 np/dL). and
medi um d3¥RY3BY79 ny/dL) fixed - 39 WO 01/32157 PCT/ U 81

conbi nation treatnment groups was only 56% 59% of ‘pl acebo (40.3 ng/dL),

599% 63% Of - QYLL 08 {38, 2 (LA A0 07830 5196 OfcJTRIOLIH 81295 10/ 0.

.Eval uati ng the éXcursion ute val ue denonstrates that
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excur si on. ["inical data w conbi nation 10
t her apy 3t u@lyduriads HFu@l‘?ﬂa‘r% E’iléﬁ’ﬁ PopletPomn @Afbdevesesul ts add new

insight to lmaimest padtpgaﬁlatb@;]umﬁa@t lﬁfﬂerin@aﬂrﬁﬁiﬂtgl@mﬂxdﬂ& ahdt hi s stage
of the di se Bdegﬂd tﬁ;}ﬁ gﬁg&; d%%%l g M/%eq%e@hgr @Qggt ed fromthe

changes obs %8s “S&cond ul ati on.

I nsul'in Ievéioé"%Pé épal eraeng mq%rﬁa@tlﬁhg%#ﬁp%mr&mnm fate in the
first line tﬂ]ﬁi&py_sshddp‘ubifsw &linichledst sasgith Sdo%ﬂdmtajtdghl y si ?ni fibcaﬂt
i NnCreasggi n n s i n or bot
fixed cgr?bl el{%}%h&t rS{ég %&nt%ra{]ou 5 %Eq'%g égtfén@ﬂ%(i%%q.o% ltgggo pl acebo.
A | arger i ndesydEsi add; %%%I#W%p&%énﬁﬁrﬁﬁ%n%r&@fcéh@f la‘PQFElcege | oad
for the | owxtasachtxegt tadiantdide ct4gé pf uﬁm&)digeaahrrentcndgédup was

observed whgn ( C%@Bﬁi@% O B iy |ht;qrfengggf.‘h§ Oadaffrgmpt grger increase in

insulin response int presence both fixed
conbi nat i on GBERIES, 8bse+’Y%9 A% Q%Mnﬁtﬁiib%sg?ﬁ%‘doﬁéé‘@vgbeméﬁ conpar ed

to metflér mpopwlaetibarapy. Wien considering the nmean doses of active

therapy per ‘treat rﬁ&hﬂhoyeve;s%f@t%eapuaggaewoméﬁ@m he4expl ai ned by

t he sul fonyl urea onent conbi nat1 on erapy. This
clinical datl%?%t@ﬁﬁélﬂﬁ-glﬁ%%?? it fhendirshi Lne dderasy study

(Figure 7). There was a statistically significant
increase in insulin response in the presence of a glucose
20 load for both fixed combination treatment groups (24-28.8
piu/mL) compared to placebo. A larger increase in
insulin response in the presence of a glucose load for
the low dose fixed combination (14.6 piu/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
pancreatic islet cells where it has been suggested that
metformin prevents the hyperglycemic desensitization of
35 the islet cells. The combination of the physiologic and
appropriate increased insulin response with a
corresponding larger decrease in glucose excursion
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pancreatic islet cells where it has been suggested that netformn prevents
the hypergl ycem c desensitization of 35 the islet cells. The conbi nation of
t he physi owoi8218hd appropriate. increased insulin respBEHESH2E3L 5
correspondi ng Iarger decrease in glucose excursion 40 WO 01/32157
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function and ofnihey pagcress| im respugiding ty. aSgheoss denid,al goal in the
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treating elevated bl Qod pressure an I pi ev |eV|ng as near
normal gl ycerfP8dREYas possible or achi eving gl'ycem c t her apeutic
targets. There was Thel@sgeaatial geslansahiombhigamentbohatatdaentBer apy with
respect to grﬁaéhertyfp%eguﬁﬂ%ééeé)f 1%#%@%%0&%?%# Sstlh}%%gpew[lc targets

and greater decreases |n |ne t herapy, a higher

frequency of tX&A5&6: &1 Sﬁa??i&l%@rﬁéﬁ}lﬁﬁ b r LRI d6¥e¥%99 18ichi eved 15 a
gl ycem c tar gethiefviag bbAheasS ikomadnpdyedmivt hewdllé afs poebibby| ot ea

h W foll 20
monot her apy, ai%@eqflﬁgegiﬁe&{b %?’%3?%%%%@ 0 Qi eRlaggho, f ol | owi ng

weeks of doubl e-bli era%% H’Fp %/’r 8% of subj ects in each fixed
conbi nat i l¥n FERFFaFeERARPIASE fiFedh APRLIR M P LNSTIPY YBERr eater t han
2. 0% corrpar ackspiech t6%gtdita fradguemphos hef agybiany aghdedgf pl acebo. O

note, is thatthe&%%ﬁt&areg} efzeraelang&eafe@fea@&aastég &mwoﬂ@er total

doses of rredl tion, & oses OI‘ g hé? | ement ary conponents.
Mean fi nal cachi% éa'an ?%e ?Hyr'sta tHest el nent arm were
appr oxi mat eI wubglegber pdef Hx3 mpmbipbtdeni thed345y nip6 ¥-Gu&tlosechievestl

combi natign 9p¢h Zﬁlggt ﬂTdej W geae ki #@dc&%@wwm 68%8644 1 nmg. For
t he change in

g t abl gé ‘_afoattern obser ved W|th fixed
conbi nati on t é?B}' P e%d“?fbcf llﬁ‘ﬁ?}? ected ‘Ffrcﬁ’ﬁ FHRFAFEFBETRFE vi ewpoi nt .
| t 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
20 greater than 2.0%, compared with 16%-17% of each

monotherapy group and 3% of placebo. Of note, is that

these targets were not achieved with simply higher total
doses of medication, but with lower doses of the
complementary cbmponents.' Mean final doses achieved in

25 each first line therapy treatment arm were approximately
glyburide 5.3 mg, metformin 1307 mg, low dose fixed
combination 557/2.78 mg and medium dose fixed combination
818/4.1 mg. PFor the change in HbaA;. by number of tablets,
the pattern observed with fixed combination therapy is

30 not unexpected from a pathophysiologic viewpoint. It
indicates that there is a clear response to target at all
dose levels and that. the need for higher doses correlates
with a higher baseline HbA,.. A similar pattern can be
detected for glyburide up to a total dose 7.5 mg; no

35 clear pattern was observed with metformin therapy.

The data presented supports low dose fixed

combination metformin/glyburide as the first line agent
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indicates that there is a clear response to target at all dose |evels and
that. the need for higher doses correlates wth a higher baseline HbAl .. A
similar P¥OOEBANSTan be detected for glyburide up to a PETASIEEEd 7 5 ny;
no 35 clear pattern was observed with netform n therapy. The data

presented support oseg fixed conbination netformn/ buride as the
first line a'gcg% %f( q’éf ﬁi?%zalé?arrg@ﬁtu§80}§§§ilieu%‘ét %%eé:l'y %% bring a
patient to ttetigreditvwe highgeheindbassitiver Hvdue hi Flort bekh Bazedi ne HoAl c.
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not expecft edThis [phewmengint Was @umromeldewapheslymsdeienonst rates the

contri buti OnpeOf oL ﬁﬁc%&emrﬂs e %%Ble@t‘éagté hss apsad i gl ycem c

targets when baseline Hb eater 't Qt.hera was
shogm to hav@t eﬁn‘(xﬁrggﬁeﬁapb?s glv@ﬁnq{e“}oé’f oli) Esf'(')}ile b%%’?%%ﬂbphvel s

< 9% whi l e ¢f xeohporentsaneoassaey afnyr Fahizydngi thetapeutrianent al  decr eases

in HoAL, _ f 9@&@1& W 1. Whe VIS Fe T3 ritonclQl 13ke1548)- ?f&&@f‘rﬁ&é&d into
t he ope | i ne tr%rrent hase_w h avaj data for at
%

Ns d abg first
| east t wh %‘?Ifﬁtg‘e g Waans Y58 PhateRs ™™ Mo By Weeks 13,
26 and 39 applysemit glespSdsssSienfbasa)iast dbhad leyehseveds avhilbal | _of less

th?n 7%8 agg ﬁfk@&i?écfjnllﬁ'ﬁf%ltloﬁo%e afdd %\a@dtaankbﬂinc:;enﬁ’eﬁtaﬁhltsdr eSItOﬁnse

rate an ni t ude ,0 an expect ed wi

conbi nati on iqang SFRPH I F{g ) SFyggﬁ‘éﬁlW t}ﬁ"\gﬁﬁn% % ®anti hyper gl yceni c
agents. The fundanBpx a1} smlpdectswanrolled tindlo ghei hpperbﬁﬂ?@brﬁxrs'qr eat nent
will achizvelihe @edeEng pRESEIwOENh AVvadNAble<ddbai foit et AR e Fwo2D

proportion of atlents s_dat engt hens, .t he nee rt _
reeval uati on® c%?’l‘%trﬁ 5!‘5 mﬁaﬁ t]?% twaﬁagaﬁ%gm; l£z;?ﬁd to shift
to. the use mels@n@,nggq @n.dt hgrgmroxlmately 50-55% of subjects had
achieved an HbA;. of less than 7% and an additional 30%
had achieved an Hbd;. < 8%. This response rate and
20 magnitude of change in HbA;. lowering can be expected with
combination therapy but is rarely seen with monotherapy
antihyperglycemic agents. The fundamental issue is what
initial antihyperglycemic treatment will achieve the
glycemic target of an HbA;. < 7% in the greatest
25 proportion of patients. This data strengthens the need
for the reevaluation of current type 2 diabetes treatment
paradigms and to shift to the use of combination therapy
sooner in the disease process.
Weight gain is typically observed with all
30 antihyperglycemic agents other than metformin
monotherapy. With improved glycemic control, a weight
gain is actually expected as calories are conserved
rather than lost due to poor metabolic control. In this
clinical program, as glycemic control improved, minimal
35 early weight gain of approximately 1-2 kg was observed
with fixed combination therapy; this was comparable to
the 2 kg weight gain observed with first line glyburide
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sooner in the disease process. Wight gain is typically observed with all
30 anti hyperglycem c agents other than netform n nonothera Wth

i mproved gWPIA87 control, a weight gain is actually exE@'EfB 2841 cal ori es
are conserved rather than | ost due to poor netabolic control. In this

clinical pro m ycepic, C roved, mninmal 35 early weight
gain of apprggawglr g?[' g%) %@qﬁg’éwgpthﬁf?w'f i S PTC &08i ARLESRL t her apy;
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glyburide - 2 indPe8dt3gieH e .USO0/ 28311 nonot herapy. In double-blind

t herapy, after the |n|t| | . mnimal gain remai ned stable and did
not Cg%tl nue to i ncré'?é"éj1 FPERS Y5 %G/é’t:"érf‘?'cgﬂi}' TR HE R L ¥al |y ijr

statistical | wigmifigahti dbffextrdes betweeheanpearE dihe ¢frelhwetteat nent

groups Wwi.th rpgpest waehcfé«(&jpwc it thengkasi® thdighadrz0hipea AS the nost
severe patients re excl from thgeglacebo C%inail’gHﬁdtrl 4 smal | er

changes in r &&55nd8 ?e{?ﬂ?tm HBTBPAM R (1 Hi% SxPhEaed  £5°0 i ne
therapy 10 paltheen’ﬂ-apepgl ta@ﬂlmrpw rtmadéquat@llgﬁrycémngesomnrnésmnse d| et and

exgr Ci tse has t?J oAk §u\ﬁ£§1?fsiesie Idﬁaércteegw?eh t heI‘héT%?.h'}sléb'ﬂ'metﬂaér

Supj ects rea | Nat1,.on e ere was a erse

of fect ol he %F“%naom%ﬁl%% ARpASTuREE [EASamiC, CoRERPL BEE.  and 15
triglyceri desiietr apfigekércise hiisf faérreadﬁsswmeeh i bmngiasettim or either

gl yburi de angezmt i;gnm r&orr@n@%herﬁ%ubj\éerta betiesa undel &tla;@.él ng of the
rel ati onshi p be meﬁé@%?ﬁ;a es con&_ﬁ‘age and | ong: termcgg‘g catl nrate the

goal of di ab&" YA day t 82AcH ST © as near
normal gl ycemlasns pdpid wrofifls Jértay chelesyaroldeldbi sHDbt r@}’ldagent S with

syner gi stjisc angmyeéeﬂ&élé)ar& 'Ei@iﬁﬁh.éaﬁt C&lﬁéﬁéﬁ&elsnbah\bhi‘ééw.{ﬁ'ﬂ(es sense
to achieve a geutlc tacg ro ved understanding of the
natural hist& Sg cfy Ttyg“slrig sﬁn%é% ﬁzﬂ‘é‘f‘ i éﬁ? 3R¥%at ment
par adi gns of a||0WMh§ better understanding of the relationship
between diabetes control and long-term complication rate
the goal of diabetes management today is to achieve and
20 maintain as near normal glycemia as possible. Targeting
multiple defects using agents with synergistic or
complementary mechanisms of action intuitively makes
sense to achieve a therapeutic glycemic target. Improved
understanding of the natural history of'type 2 diabetes
25 suggests that current treatment paradigms of allowing
“failure” to occur prior to implementing a more
aggressive treatment strategy should be reassessed.
Barlier 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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t her apy, V% larly when the use of |ower doses resuf ter
tolerability, therefore appears to be an inportant therapeutic approach
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and exer ¢i s@2rPRdINEeObf a%b?f'b’r%tﬁ%“?ﬁe?ﬁpﬁt%%r‘?’r% therapyebgfapet es
di sease prognesdiconiagpeansre adyremsdveni bat | gl:&uwﬂlai tseiundt, i ve to the

classic- treatRiln? BREaHLGYS O.thd%g]ho%ege{'?l L& qfn 4R Whag L herapy

before instituting a nore dggressive, but c sound treat nent

strategy. TH&FGh Sﬁb‘flyev'ahﬁa?"eﬂaqm kPsachigye as trtﬁél’ﬁ DAFFEL the strategy to
achi eve as rAycemicmtbrggtycasipodsdbjet $satipebpity dave lankempate have an

| pact 4@ I sl ‘i\g'fyﬁ t@ﬁeé’é?&éﬁ«%g%g BE EH@ gl ahatss cﬂg’%%%%e process and

del ay the onset n -1 npl 1 cat1ons ven a refractory

nonot her apy BFRSe&ft anﬁoﬁﬁ%ﬁl’ﬂiﬂ? tsef ?Edl@a‘i’rﬁ?ﬁ? iBirbsteset f or i n and
gl yburi de mn@ai@atabael Wi Given & meifcabtyrgi gomdtlearapyl patdpnovenent in

gl ycer ¢ _cOonidal aWilohOvhe LGN Confinall¢bh! SR sdlRhaPAC €f f ects or
saf ety concer lElere was no, cl | aglg ﬁifmflcant J\%ﬁpoﬂ ycem a,
negative i %V&%ﬁ#?ﬁ%ﬂe t Y PAELGHCREE n foI | owed
by stabllé vvamgirtovmhtt Lregl femisy mengirein witioutt ey imsinfcer wifn and
rsrg!t 1]: gp?%l gr :iﬁj I fg@ah'ome{:ébmcect vek:isflg?dsrov%%%dl yce%cgn?gﬁ?%glonagg S
a rational e @HM G ﬁnﬁﬁﬁii}ﬁﬁ)rﬁ?ﬁél@af} ngglyce“% no negative

: impact in plasma lipids and a limited early weight gain

followed by stable weight with time. The synergism of

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

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

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

30 indicated to achieve a HbAj;. < 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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armanentarium It is assuned that a fixed conbination 25 sinplifies dosing,
I's nore convenient and therefore nmay |lead to better conpliance with

t herapy. ™@oV¥¥7dose (250/1.25 ng)-fixed conbi nati on wRHTESMBIthe i niti al
starting dose as first line therapy in drug naive subjects. This should
then be titrated as 30 indicated to achieve a HbAlc < 7% OVERALL

CONCLUSI ONS .* Thee feraeptagasepf sweiecta #her dispertinyeprfindsi s clini cal

program assessifnge:faipye%e&aﬁbénafinypéi@]ya‘efneéﬁivefﬂw&wﬂ deragifdfst |ine

therapy in pati §]§ n IIovmng - 44 WO
01/ 32157 PCT/ US %E \#ftbp‘ Ef%%oerce’:é)l? 212:1% su'orjoaépfg o di scontinue from
t her apy becauseFEFEEnr glg}&'bﬂ?hd%r@ ®A8eeber fixed conbination

met f or m n&gl yburi de conmpared with netformn, glyburide, and placebo. 5

Hypogl ycem a _a y | i ne, therapy (Figure
9), occurred ‘le o c%FEEa %ng Qf'?%rm nP% hggogjd%‘;%’l%ﬂrsgonpar ed to
met f or m n/ gl ybukinfe WPEYS(%QW ol fylﬁﬂcilaéealtﬁs%spﬁﬁ%mllt ne t herapy,
t he incidence Qﬁetmﬁaﬁwgmynﬁfmalzsnimelzsemgve&hﬁam% ated with fixed

nmbi [ b 32 d h
et form ni ol ool G ras/ SBEE L Ba/R X Hy A oRekeiBe D R how or

unexpect d8 adverse events or | aboratory abnormalities occurred in subjects
who recei ved el aig-fitratniapentheadspy f ivhed ineideneod idm met f orm n/ gl yburi de.

20 Signifi Ca”t%n JeldihEbath éfa&éfv sef 'e’év%ﬁ §°£§9é t%'& w'ﬂa:;af QHIL&/Q' yburi de

at any dose str th as evi rea |ons 0 g/cemc
paraneters (HFEM ,1n|§6§PBr‘3ﬂ%l|]aﬂ’wﬁtucf%eme‘ﬁﬁg’{‘?’rﬁ@lm&éeaﬁéo/l 2

mg compared with metformin/glyburide 500/2.5 mg and

15 metformin (Figure 10).

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

20 '

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

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

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

35 e A higher frequency of patients on fixed combination
metformin/glyburide therapy achieved a glycemic
therapeutic target of an HbA,, £ 7%.
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25 fructosamine) conpared to placebo, glyburinde and metformn therapy.
synergistic effect of the | ow dose conbination in targetd MH pl e

met abol i cWOMEEFE to i nprove beta 30 cell function and |nsu
senS|t|V|ty, as evi denced by postprandial plasma glucose and |nsuI|n

excur si ons, achi eve inproved netabolic function and glycemc control.
-35 Ahlgher fre uency o atients on fixed conbination

net f or ni n/ gl yblﬁ#q@é:%%r gﬁ@"ﬁ@ﬁ?e%%‘f?%ﬂ-’{ﬁ Ve teraprBt hpirreetafgdt of an
HbAlc S 7% 45 ardy 'has@Difé/ BBAL7 cBpALSA OwR3 Il adehbi, cgeybugiaeemd:
Lowering Lo therAneitdG LAEISED. fogiera %S%ueﬁespp

pl acebo, glyburide and netformn t I ni 41 ybur| de

and 5 net Por ni MEHFFERoWFTESHIAR %Pd}aé‘feea"upﬂ-&tSP“bP?c%% Y"r“-‘é@-ﬁonse f or
basel i ne HoAl, .réspmise fo2Ybabelind iMshl. revdimal ignwhileofikedgl yburi de
therapy had addeémqﬂuohnm%%ﬁk/%ﬁ%&%%s t'h'%f:igﬁ hi@'adifs8ld é&g HoA ~

| evels > 9% Limte y wel ght ara i rove ycem c
control, conparifreensitgly SFFﬂésﬁ%n’o‘? Fne ghtteVehdi ned
stable with tine.995 No adverse effect of the fi xed conbi nati on therapies
on the ljgpid profile (total cholesterol, LDL, HDL, and triglycerides) or
significant differences from placebo , or either ,glyburide and netformn
monot her apy. *20PimHed SRS PEIGRE | T2t RATRILGLERTLITRIVRT Fhvcegic

conbi nati on netémmdﬂl,glcphpardble%ﬂa& lgRfoun) deluppadtherapys; Uswvexert, he

initial starti A5 dehafinkdt stLBe aogyne 25 The above results clearly
show t hat trea???]g di abgtles vmst h t %ﬁ{w ose netform n/glyburide

formul ati on of the invention (250 ng/1.25 ng) is at |east
15 e No adverse effect of the fixed combination therapies on

the lipid profile (total cholestercl, LDL, HDL, and
~ triglycerides) or significant differences from placebo
or either glyburide and metformin monotherapy.

20 e The favorable efficacy and toierability 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 wmg) 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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equi valent in efficacy to the higher dosage form (500 ng/ 2.5 ng), while
resulting in reduced side effects. 30 46 WD 01/32157 PCT/ US00/ 28311 - What
is Oai medVee32157 A nethod for first line treatnment of tREFASP028gpetes, in
a drug naive human patient, which conprises admnistering to a drug naive
human patie I.n ne Qf treatnent, as first line therapy, a | ow dose of
a conbi nati OA of*hetr PPN 8hd gl yburide. 2. The nethod as defined in |
daim1 wherein the. dainierhedsfige Birstetifimeritmeatment sofreype 2 | ess t han
800 10 My. @iaddwedietihod asugehdird HuimEl hiidnthengidh dpligwsdose
conbination of nmetform n and_glyburide provides _at |east substantially
equi val ent eFFTERSFIAEr ggt?n U3 15 CRER P IRP AT 8555 PEnt s, but

Wit h subst ant¥eatnent,edgcirst dbing ftdwerapyasadbow ddsenatfi ens of netformn
and said 9'dMizS&i%@bQYQétf&rﬁibﬁr@FD&bhﬁ@éQher daily dosages as
prescribed in generally accepted nedi ca practice for first line therapy
In treating diabetes. 20' 4. The nethod as defined in Claiml .wherein the
starting daily dosage Te methofnes defiped dn Gdadmoltwhenrssixf itheh of the
starting dai&yidpsReERgel ofthéOfsinlin MR AYStetdqd daNOIHd ¥hancepbed nedi cal
practlceld‘or first 25 line therapy for treating diabetes. 5. The nethod as
defined in i m4 wherein the dai |y mai nt enance dosage of

metform n"enployed is up to that enployed in generally accepted nedical

practice for 30 figst THeNRebOhoCs®Ndbirned ihetaRim fOrwHd@ald Raedi abet es.
gi ybur i do. i T2k 4y SendsnRefod O heldRhiul F o iyilarddde Bl 4o g 000 0
gl yburi de 3Remnfasic§uPRtabRtrBlY \eRdYapeBl HEHhAY grasktPatiRgr fir st
| i ne therapydietdscahi gugi Bt patients, but with substantially
' reduced side effects, as do combinations of metformin and

said glyburide employed in substantially higher daily

dosages as prescribed in generally accepted medical
practice for first line therapy in treating diabetes.
20
4. The method as defined in Claim 1 wherein the
starting daily 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
25 1line therapy'for treating diabetes.

5. The method as defined in Claim 4 wherein the
daily maintenance dosage of metformin employed is up to
that employed in generally accepted medical practice for

30 first line or second line therapy for treating diabetes.

6. The method as defined in Claim 1 wherein the
starting daily dosage of glyburide is as low as about
one~-fifth of the starting daily dosage of glyburide

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

. U



47 1 1111211 1121212 1H0PJ1r 12122 11 11l € WO 01132157 PCTI USOO 28311 7.
The nmethod as defined in Caimé6 wherein the daily maintenance dosage of
gl yburi deweny2es7ed is up to that enployed in general | yPEEESI92811 nedi cal
practice for first line therapy or second line therapy for treating 5
di abetes. 8. The nethod as defined in claim1l wherein the netformn is
.adnministered in a dai | PP RsafediBedt invFiai® & nkergigetPeom about
160 ng to abdailySfaimgermnttel @oshgegbf bylymleride atiployeteigdup ntd daily
dosage in an e 29l ng. 9.
. The net hod agl_lgg?l e]aa%ér\&(ﬁ%a}g%gfg\%ggfe%?%’g&?ﬁ%evﬁ Sgs}eg éggglt%\%tlié%rn of’
met f or mi n andigfyolineidherapy Pgr faFaRd fLinre £he%aYe Le5sEER2EMIN  10. The
nmet hod as5deBiiakdtésn. Claim 1 wherein the netformn is enployed in a weight
ratio to glyburide wthin the range from about 400:1 to about 50:1. 20 11.
The nmethod as defined in Caim]1 wherein the netformn and gl yburide are
enpl oyed in a wei ght rIPF % EEn d8ERBR of R JBHRAM Z‘OG%herFnlBg?l. 25 12,
The nmethod amed&bimid is drdniistewhér fihna tdei lyneldsagel Ani anagtdunitst ered in
an anount W bl f 5 0 to four
WaLALh! e%a:tfkg-gg{et eHi‘ aBgut ﬂéfosr{.% %P%%Bulf QrSHgm? hg ' O

times daily, _provi maxi mum dai osage metformn is

|
about 7589 ngther IIRUTIAR IfoPdMiRARteERtin S dAflvafasrEe BB P yburide is
adm ni st er edaimouat whrhir tle hMangthéremngsout room aloabolt 755 tmg about 5 ng,
one to four tines daily, up to a maxinmum of 15 ng per day. 13. The net hod
as defined in Cdaiml wherein the 35 petformin is admnistered in an
amount within the PangtheiPehhosh&s desdned dbotadpd whersid ER® gl yburi de
is 48 11111 fibwl dbsé¢ | ¢dribidatlilonl bifl me €fbrmEin@ENH /PAFLHZiBETI&S00128311

15 formulated as a single dosage form.

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

20

11. The method as defined in Claim 1 wherein the
metformin and glyburide are employved in a weight ratio to
each other of about 200:1 or 100:1.

25 12. The method as defined in Claim 1 wherein the
metformin is administered in an amount within the range
from about 125 to about 750 mg, one to four times daily,
provided that the maximum daily dosage for metformin is
about 750 mg per day, but more than about 225 mg, and the

30 glyburide 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 15 mg per day.

13. The method as defined in Claim 1 wherein the

35 metformin is administered in an amount within the range
from about 250 to about 500 mg, and the glyburide is

o A DB I
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adm nistered in an amount within the range fromabout 1.25 to about 5 ny.
14. The nmethod as defined in aim1l wherein the 5 nmetformn/glyburide
conbi nati awo etz ns of 250 ng netformn/1.25 ny gl ybursgtassed/zss1iThe net hod
as defined in Caim1l wherein the netform n/glyburide conbination contains
500 ng 10 netformn/ 2.5 ng glyburide. 16. The nmethod as defined in claiml
wherein the adstindstriensd| yhuan dencnmtb whahinntios ndaaiges £20M BBoutet formin/ 5
ng gl yburide.; 1% 14 ahBgcmethpd as defined in Caiml wherein a

met f orm n/ gl yburide 250/ ng/1. 25 ng dosage is adm nistered once a-day or
twice a day. 20 18. The nethod as defined in Claim19 wherein the

met f or mi n/ gl ybur i d&4250 Thg/ te@Bodpa asfjaetisindtains tlemdretia paki ents with

a baseling Hadt¢ozmInP51 PohAfdd MonbIhyE9SE eor?@ﬁﬂ@{pﬂggw fig daily, wth
2 ngrl.25 ng every 2

dosage increases, where_pecessary, .I.n 1ncrements o
25 weeks, up%%f?ﬁ‘gllﬂ?ﬁrﬁﬁ,ﬂ\%quléf#?&gedai |y dose necessary to achieve
adequate glycem c control. 19. The nethod as defined in Claim1l wherein

said metformin is Pl eednbndn dal laesdasg 83 EMMLPYCYHRLIA groerally

accepted nedical_practice for first li1ne therapy or secon i ne t her apy
for treating “tﬁtgﬁ’g‘[“égl_/g YT R ABETLeR RARTAIPSi AO8 BFm 1 wherein

gl yburi dd0i s refflooyped/ R nS amglagliyjoustdde . as enpl oyed in 35 general ly accepted
medi cal practice for first line therapy or second |line therapy for
treating diabetes. 49 j _*Illininpttij LITILI 11* GL ~ 1l W 01132157

PCTI USOQY 28311  21.15The THEt ﬂ%%’% FeBehdfed nit Ghaim LnHBrErADt FRS| ow dose
conbi nati on cemforsinggPourigersobinahicmcdnt2Bnsngogl ypuri de .
charact eri zegdeFobpdh/bt myas1@lurigast

15
17. The method as defined in Claim 1 wherein a
metformin/glyburide 250/ mg/1.25 mg dosage is
administered once a day or twice a day.
20 18. The method as defined in Claim 19 wherein the

metformin/glyburide 250 mg/1.25 mg dosage is administered
to patients with a baseline HbA;. > 9% or a fasting
glucose > 200 mg/dL twice daily, with dosage increases,
where necessary, in increments of 250 mg/1.25 mg every 2

25 weeks, up to the minimum effective daily dose necessary
to achieve adequate glycemic control.

19. The method as defined in Claim 1 wherein said
metformin is employed in a daily dose as employed in
30 generally accepted medical practice for first line
therapy or second line therapy for treating diabetes.

20. The method as defined in Claim 1 wherein
glyburide is employed in a daily dose as employed in
35 generally accepted medical practice for first line
therapy or second line therapy for treating diabetes.
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substantially equivalent efficacy to a formulation 5 conprising 500 ng
metformn _and 2.5 ng glyburide in treating diabetes wth res ect to
decrease VR? globin Aip, decrease in insulin resist ﬁP@gmﬁﬁgFease in
post- prandial insulin |levels and/or decrease in post-prandial glucose
excursion, while Vi dj apti ( C 10 incjdence aof adverse
side effects mhicﬁig?e 1§%SE#§%EHE§ é%%%ﬁﬁgsq}gﬂﬁ?%géiH%Frgfﬁegéﬁfects. 22.
A net hod forl9¥ rdesq joeabipahippaneomprising 250dmghrebEornin antt ug 2%ai ve
human pati entg glhisiricenphasastedbzedinimitiia®r iAghke atdleestai ve human

patient in n§§£E g . L r Jd era w_dose of a
conbi natipn o &%%ﬁ%ﬁﬁ?kn§%%1§?§%éﬁi%ﬁfﬁﬂ%gﬁé%% %hg¥rg€%% ?%b dai ly dosage
is 250 netPERTHEFngh$0P. pg- Rt Lo ande 2 - 30mg3glybwetdmdiior first |ine

treat ment oftcieqeiny dliadetesswith fesbietd Mo dechuaBs pAthaRdgloMinch

conprises agn nj | 10 .9 dF | QH§$”' ' A d of
treatnment,. a‘g“f | !P?EP‘%‘%% thﬁel?lasg%!gagéﬁéé%peu [ cl%%lyfg%é égf ég%‘ ve | ow dose
of a conbi naPFIRAGFHL imsudim peupls pdfnr cesrRAEreln PoRtmzanding dail y
dosage i s 25§lugpseraixcurEibnandghil @ prarigiylusubet bt ££1 By daaaied500 Ny
met f or m § an | o] AV 3 f f._rst line-
treat men%b of gﬁ%%’g% gﬁ%%gyggsei %tfcge cajer Ug nai \Q/Jg%éﬂna&nggﬁﬁ%ﬁf&%ﬁach

conpri ses -a®Rf rFagtEQIRFessinadr stfn £8EE¥Fan patient in need of
treatnment, as first line therapy, a therapeutically effective |ow dose of
a conbi nation of form. g [ ' e st | dai ly
dosage is 500 ng n%e’[f'oén n&r@%ﬁﬁé%%%%b%ﬁ%%%ﬂ‘?% ?1%|‘?Yrﬁr€11111 il
11111 11 ||| fiabgtes,s ifpag grug 1By veugBgo PagIeRt . ouhioh ampydisesr fir st

i ne treds neadmididtyiany doabhetiesy ndive Giungnhpavtehtinh mpedd &t , whi ch

conprises adplniSLEri ng 9,3.df1g NAINSHTAN1BR 6L 4A peed of

combination of metformin and glyburide wherein the

starting daily dosage is 250 mg metformin and 1.25 mg
glyburide.

20

23. 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

25 effective low dose of a combination of metformin and
glyburide wherein the starting daily dosage is 250 mg
metformin and 1.25 mg glyburide twice a day or 500 mg
metformin and 2.5 mg glyburide once a day.

30 24. 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 wmetformin and

35 glyburide wherein the starting daily dosage is 500 mg
metformin and 5 mg glybﬁride.
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treatnment, as first line therapy, a therapeutically 5 effective | ow dose of
a conbination of netformn and gl yburide wherein the glyburide is such

that the WEBASTde bi oavailability is conparable to th@CEUsBUisste

bi oavail ability obtained with a separate adm nistration of netformn and
glyburide. 10 26. The nethod as defined in Claim25 where in the

conbi nati on of met £6r nPnmarePY I EuSigstt hénparreatnenti o tybet2i bution of .
the glyburi deiebesash ihat dugmhatvéOhuedn pdieiepal,t Whies S&fbt&sss than 2 pm

and at nost % ot : .t S ter than 60 pm_27.. The net hod
as defined i%gggﬁﬁ%ﬁe%iand?kg ng??%%ﬁl 4 fgtlgnﬁa??i%'?%gsc?ée _
di stributiontTgeRmeREt 2% Liksst 1ips, Bherargs a Fherspputierilly nost 10% are
greater 20 efffacédveniowdlosthermet bodbasathed BFd melf&hai i 25 wherein the
gl yburide ha | [:2€ el LSLEI | S h t,. nost 25% are |ess
than 11 pm a%é%?tﬁé%ésf& ’%5"%12# gﬂg%rg%%%%&hg% Jt%%m%%%ﬁ? ‘-Ztée The net hod as
defined in COAVRPIEIGURIQAVRIZGVL1AEY he epmupanabde pattemtalvburidess than. 23
pm 30 30. Thdocaeahbabikitjefdbsadnea «ith na Zepaiate dahieistativn de has a

particle si Z%f%%&f&ﬂh’iﬂ %f%ﬁgﬂﬂd%S% undersi ze val ue not nore than 6
e/ to

pm about 50% undersize va 0 pm and about 75% undersi ze val ue not
nor e théﬂz3pm 3s5 1 e 1112 ot e e *CcL s - 51 ..
WD 01/ 32157 PCT/ US@e. 288 methodThe defbned atn dfdinedsi whét&iin hearher ein

the starting.daih %9:? s §g1q ﬁr&t% 'ﬂ/é.g? .g%ri or 500 ny
X o t Q%? etf 1€ga #y d .
met form n/ 2. ng gby uride. 5 . Ihe, .c%}as de ?:Ea |'yn asg'%eS wherein
t he distribution of the glyburide is such that at most 10% of
the particles are less than 2 pm and at most 10% of the
15 particles are greater than 60 pm.

27. The method as defined in Claim 25 wherein the
glyburide has a particle size distribution such that at
most- 10% are less than 3 um and at most 10% are greater

20 than 40 pm.

28. The method as defined in Claim 25 wherein the
glyburide has a particle size distribution such that at
most 25% are less than 11 pm and at most 25% are greater

25 than 46 pm. '

29. The method as defined in Claim 25 wherein 50%
of the glyburide patients are less than. .23 pm.

30 30. The method as defined in Claim 25 wherein the
glyburide has a particle size distribution of about 25%
undersize value not more than 6 pm, about 50% undersize
value 7 to 10 um and about 75% undersize value not more
than 23 pm.

35
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substantially reduced side effects are hypogl ycem a and/or

gastroi ntesti naI side effects which are diarrhea, naus 1.ti.ng and/ or
abdoni nal VBAV3#5710 33. The nmethod as defined in Caim 32%3%?#& he

i nci dence of hypogl ycem a in drug naive patients resulting fromuse of the

| ow dose metform nigly Hy RN Sin/ [ @S atients
treated wth doubI:;g nglﬁéf‘reqfetorm n- a&&ggf_% rJ.r(gls‘-’lg'nt ;gn%t EQQP elgse 15

net f or m n- gl FhBFFHRY Yl'ﬁ?sﬁ'@tehbﬂ 230 deg |“f?é7d:-qrﬁ‘1€}/&r?r§3'29mhere| n the

i nci dence of gigbtrbdat@stiotaimgsindefethints. 3 modylgbnaide. patients

resulting fromuse of the | ow dose netformn 20 gl yburide conbination is
20% | ess ghan in patients treated with twice the amunt of each of the

met formi n2 gl yburi 8- preseMethed Re Ashines el hdtdmen Yoy stri Bae 35. A
nmet hod for | eubstagtbabiod @dma&esmﬂeaefﬂ&ﬂwpmeghypegnycmn pati ent,

whi ch conpri §ﬁ§/09 é\éfal%{t'e%halas %é'gef@&% t»;ﬂﬁ@ﬂ 2?%'&%&&4'6% of

t reat nent irst” 11 ne therapy, erapeuti.ca ective anount of a
| ow dose phai‘lﬁ’éééﬁ(?‘&‘&’rt’fr& ﬁﬁ‘lda{Piro podominmk B3d®-in G aim 1. 30 36. A nethod
for decreasing insulin resistance and/or decreasi ng henogl obi nAl~ and/ or

| ncreasi g post- pggndi f#gl e IS a'seﬁé!f\%ﬁé‘@diz‘}”cﬁ%‘ﬁf %@Sgﬂgrgﬂittﬂé andi al

gl ucose excursion, in a_ human.pati ent i ses mnistering to
a drug nai velﬁﬁi‘rﬁﬁn‘ﬁ%t‘i’%rhmqftflﬁfé‘éﬂlﬁf in g l?ér’rtveaEaFiL?EFsl ine therapy a
phar maceut i cakesul binygl fiteno mses odethaetiow dddeaimatEorm2n-dlyburide

111111111111 44334 ddddd ds l1/5 bHliessGhan in patients treated with
double the metformin-glyburide present in the low dose
15 metformin-glyburide.

34. The method as defined in Claim 32 wherein the
incidence of gastrointestinal side effects in drug naive
patients resulting from use of the low dose metformin-

20 glyburide combination is 20% less than in patients
treated with twice the amount of each of the metformin-
glyburide present in the low dose metformin-glyburide.

35. A method for lowering blood glucose in a
25 Thyperglycemic human patient, which comprises
administering to a drug naive human patient in need of
treatment, as first line therapy, a therapeutically
effective amount of a low dose pharmaceutical formulation
as defined in Claim 1.
30
36. A method for decreasing insulin resistance
and/or decreasing hemoglobinA,. and/or increasing post-
prandial insulin levels and/or decreasing post-prandial
glucose excursion, in a human patient, which comprises
35 administering to a drug naive human patient in need of
treatment as first line therapy a pharmaceutical
formulation as defined in Claim 1.

L



