; €3eXVWURRSI T: T~V6VTWR[ N\D 02/ 41879 PCT/ EP111/ 12492 1 NOVEL PHARMACEUTI CAL
COVPCSI TI ONS HAVI NG AN ANTI DI ABETI C ACTI ON, AND PROCESS FOR THEI R N
PREPARATM@\NIH18The present invention relates to the fiel dPET/EPHERARuUtic
chemi stry and nore particularly to 5 hovel nedicinal products for treating
di abetes. Mre particularly, a subject of the invention is novel

whose of t NAGCLPEASRAIOTHEAL CONPTRITIGN VNG ARTHRABRLICL D00, )
i s novel antidi abefCeIORIANDBEROOESS FOR TEEIR BREPYRATION onbi nati on of two

active principles that are effective via the oral route, at sublim nal
dose, fornmed from an anti di abetic bi guani de and an anti di abetic

*sul f onan L GOMRLE ALLEE 1P fhe Al @ of et E@i W He i sy ©an@T m SRR IRrticORELY to
phar mc?&?%@%}eﬁyﬁg&g@ept abl etexgiyﬁg%)e(r)lts. #5 %\C/bre gggci fical I%, they

ant i di abwevélonadicinahprodigis fomitegatingydsrbetes. chosen from netformin, buformin and
*phenformn, or a salt thereof with a therapeutically conpatible m neral
acid or organic acid. The antidi abetic of the sul fonam de type corresponds
to the gd@oerpttichiripud subRet 6f ihe Ryventi®@Cs noXpi-anlinbstiRInedicinat pyddieth fegmed

Forme. wilte R nograh paR i R e PR S 07 G1atea o)
PCT/ EPO1/ 12492
{0 Specifically, a subject of the invention is novel antidiabetic medicinal products consisting of a
combination of two active principles that are effective via the oral route, at subliminal dose,
formed from an antidiabetic biguanide and an antidiabetic sulfonamide, in combination or as a

mixture with one or more inert, pharmaceutically acceptable excipients.

15 More specifically, the antidiabetic of the biguanide type is chosen from metformin, buformin

and phenformin, or a salt thereof with a therapeutically compatible mineral acid or organic

acid.

The antidiabetic of the sulfonamide type corresponds to the general formula :
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Rl@ 80, — NH— C——NH—R,

in which R represents NHa, CHj3, Cl, a group:
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R~ represents H or NHZ R3 represents a 4-n-butyl group, a cycl ohexyl group,
a group OH CH3 5 The main starting material of these constituents is that
formed bwaézhencl amide : 2 U CH3 O SGZNH C O COCHZCHZ QOBHBER#1/12y92
gliclazide to 15 20 OCH3 ~ SO, NH Q@ N This conbi nation has quite
exceptional qualities, since it has been fgund that the combi ned
adm ni stration of an antidi abetic agent othhe bi guani de type and of an
anti di abetic agent of the gl onam de typellat Iqﬁﬁes, at which they are
y

inactive, results inCH;s at SOddretT O N gl{ycaem a. In particul ar,
in rats made di abetic by de& uction of the islets _6f Langer hans, by

adm ni stration of streptozotocin, |ow doses of biguanide (for exanple
metformn) and of sul fam de (for exanple glibenclam de) significantly

i npr oveR: epradembBteeNHPat ent EP 0 974 356 Al in the nane of L1PHA, which
descri bgs_an enbodi nent, of netf ' | L hencl am de tablets in which it
is ensu%é&epfersiﬁrfq?? ﬂ'él'lf)“ﬂlt%r%qpeag}’cg%h@éﬂ g?ﬂ%gr‘%%"ggnm ani de grains is such that
the bioavailability is guaranteed, was already known in the literature.
This is the case described in the said-@dcunment, in which not nore than ten
per cent of the particles have a cle size of less than 2 p,m and not
nore than ten per cent of the pa ;. He a particle size of greater
than 60 p. m WO 02/:41879 PCT/ E /12492 3 In addition, to prepare
tablets, a binder is added to the powder mixture, in a proportion of from
2% to 4% Wrking in this way has the serious drawback of ensuring such a
rel ati vahy magr stainpametcriel of these eonsiyeRis ls\mté‘l’fmeé&’éﬁgpg@cgﬁﬁéﬁ‘? fic neans in
order to be produced. 5 International patent WD 97/17975 (Gentili S.p.A)
al so describes a conbination@{ glibenclam de and netform n whose wei ght
ratios are 1:100, and in partic 5 ng of glibenclam de and 500 ng of
nmetformn. This dosage al |l ows of gbg?gg | am de and 1500 ng of
metformn to be adm nistered th i me 62 The objective pursued is
substantially different fromtheofj ect of the present patent applicalO
tion. Docunent WD 99/29314 (Bristol ers Squi bb Conpany) relates to a

m xture of netformn in the form ofP@hdi basic acid salt (fumarate or

succi nate) used separately or in conbination with another antidi abetic
agent. In thjs case, the antidi abetic agent described is glyburide. 15 This
pr epar atqu?ﬁgg?s\l better storage due to its |lower hygroscopicity and better
flow of the powder. This preparation is also characterised by a markedly

i nproved taste due to its lower solubility inQwater. This conbination of

™,

metformn salts with a sul famde\or a sulfony‘l‘urea buride [or
glibencl am de], glinepi§jde i de hiclazidgjor | or propam de, ete.)
acts on the .4TP-dependent cheuné

of 2 cells. The Jej/ght ratio of the
metformn salt to the sulfo 20 nylurea can var i thLn e range .frgm 300: 1
to aboutTHoeombimiigs, hag HEiteRirpiEs! ﬂ‘l‘f‘?lflﬁse SIS 4 %Bgﬁ‘ﬁ’e éig?&ﬁeb‘gmg’me% _
conbi ”atddﬁ{éni%e}{igggf ’EE aﬁﬂ(idif:‘E?egiE Qi &Ht r&)lfftﬂé_n[ﬁg@ahﬁle(t seland G antidiaB&icOdgest ofbur i de
I de. ec

or glipiz nica ata relating to the preparation of such

phar macetit sufharhige tyeat lomndoses; et whigk they wietinactive reselia it a Bihstartiad fedpefd in t he
presence ?&; humidity. No information is given regarding 25 the antidi abetic
activity"St"8U% a preparation. The conpositions according to the invention
produce digaftzurntin edif ectls diabtticmysddseaniop g shchbletspf dnngrrkdng, yoadidpiskar ne

that the, caid sﬁegtgzsoetoc?ri, 10 o9 G o2 i OGS rdcie) WA Gr LfeaRad @ACTT Ve

example glibenclamide) significantly improve the diabetes.

15 Patent EP 0 974 356 Al in the name of LIPHA, which describes an embodiment of metformin
and glibenclamide tablets in which it is ensured that the particle size of the glibenclamide
grains is such that the bioavailability is guaranteed, was already known in the literature. This
is the case described in the said document, in which not more than ten per cent of the particles
have a particle size of less than 2 pm, and not more than ten per cent of the particles have a

20  particle size of greater than 60 um.



30 At higher doses that are already active (1 ng/kg/day) of sulfonam de (or
2 ng/ kg/ day), the adm nistration of sul fonam de does not nodify the

gl ycaem &O it18inst ead results in a significant increase PATIERSUIZHIaem a
and a reduction in the level of circubating |actates. WO 02/ 41879

PCT/ EPOL/ 12492 1t has been possible to determine that the m ninum active
dose of sulfonam de - for instance.gljbenclamde - is 2 ng/ kg/day.

Si m | ar 1% 2d¢iH@n NP HIeR3FA bl 8 BseE it & 5 Rpavder pgttute; gy OB i n -
i's a highmdosenaks. | saskingaudls ¥4 B0 thdedatdaywbadtiof cfRsiag RidinoRlaakayt a
slight decrease in glycaemia, a return_to normal of the triglycerides, a

si gni f | CRAPVRERICkeSIE rRgs whichrewirss spselfig mepnidp Qidento b Hr?fg’t‘iF‘gnaem a. In the
abundant literature concerning the antihyperglycaem ant activity of
metformn, the vast majority of the animal nodels used give active doses of
bet ween Ih@Mationkl 2a@nni/ K §7/1THEs €eatitii Sip Adodws déspribenianedngbinasion e ghibeh-t 0 t he

“confi rmecati era %H%O%ﬁ*s%&{éo@&g xfa%s %g;lll]dobrag& !ilyg a&ic&fﬁgddgg\%ﬁf%%ﬁenpf a

dosage ranging Trom per ependi hg on y of the
di abet esclathide and/ 800 mgof aetisingh.s Thin dokege allbys Lsinp@f glibeadiapidednantomingnodel |

it is indicated and denpn strated that, a dosage of |ess than 500 ng per day
for met fBMPRAUITRHENC BB 2 ’é‘&ftetr?ffﬁegélfneéa&f’%beti c 15 condition with reduced

ri sks asTHcEddcHSe @umid id BeRtanslyt affeanten thd oljes ofdhs rdiempatehoxmlithat , at
subl im nal doses, synergy is observed between the effects of biguanide with

sul f ghani®®e. The conbi nation of these two types of substance significantly
decreases cholesterol and triglycerides, the level of which is very nuch
increased in the case 20 of rats treated with streptozotocin. In addition,
sul f onanDdemeot WEhPY/28Hdr(BastesMyerstSatidd , Companyl relates tha biixteretdfianctfofraigt s of

bi guani deg, ich has.a. e LN h Th f ecreases
PO Lol g BISRC B SR e PSR RS U Pl
ng/ kg/ dayjh asothethsitidiabétal dgend. essthishape, ttheabntlidbaiic egbn? Besatibdd ishgtybueidbi nat i on

accor di to the,invention. Pr odugt Dtosel?ecrg\ase [ n.(_gllyc m asS thganfm n30
10/ k& day/ib PEBAAI S REP A g G/ Oy B P ST TOR P! Teg. 46
0,42 * *pdycer. OTRS prepliBiBR (1R 1 RaREH:i R0}/ 214021 BTV fhfic HiMIH.itsabwimese
active doses, a potentiation of the effects of the two oral antidiabetics

solubility in water. This combination of metformin salts with a sulfamide or a sulfonylurea

glyburide [or glibenclamide], glimepiride, glipizide, gliclazide or chlorpropamide, etc.) acts

on the ATP-dependent channel of 3 cells. The weight ratio of the metformin salt to the sulfo-

20  nylurea can vary within the range from 300:1 to about 50:1. Thus, the examples in the said

document describe a combination of 600 mg of metformin fumarate (2:1) and 5.0 mg of gly-

buride or glipizide.

No technical data relating to the preparation of such pharmaceutical formulations are given,

with the exception of storage in the presence of humidity. No information is given regarding

25  the antidiabetic activity of such a preparation.

The compositions according to the invention produce different effects.
It has been possible previously to determine that the daily dose of 0.5 mg/kg of glibenclamide
is found to be inactive.

30 At higher doses that are already active (1 mg/kg/day) of sulfonamide (or 2 mg/kg/day), the
administration of sulfonamide does not modify the glycaemia, but instead results in a signifi-

cant increase in insulinaemia and a reduction in the level of circulating lactates.



when they are adm nistered in conmbination - synergistic effect on the
decrease in glycaem a, potentiating effect on the decrease in the content
of glycem@oznd’*riglycerides, 5 - an increase in insulinBENMERIKEREL fic tO
sul fonam de, - a decrease in lactatest this effect being specific to
glibenclam de, with suppression of the effects specific to the biguanides .
The conbi ned use of these two types .of nolecule is rational when

non- i ns i han bersprastiblstto HF%‘I@)‘“BQ’PY@@ “(INIHH%?Ct’é’ﬁﬁ‘Pfﬁ? SH& erHYp g 3RER a and
| ow i nsylipapmid - kR Iﬁ%ﬁwuh_@ Nginiifrly NRe GASGURT adiv® 8bdeT Wid ARREL Jor 19@NL T ATy
to what "m ght be thou di sappearance of the hypersecretion of insulin
i s obsemitsdnetiormive is o highaloss attlepst wolep 3 maes/ & . This dasediiagbabosheisliahe

- conbi nat c

conpos; £rarse HERLCIR, Wbt WEIL! BB RFRHRS, BEERFRA ey pae bl o
rati e randasintreesmii Gistlitaomdb: 1, and by weight from50:5 ng to 100: 2.5 ny.
"This ratio thus differs sub stantially fromthat described in international
patent WO 97/ 17975 (ratio 100:1 ) and in international patent W 99/29814
( :3|f i st ol FﬂéQbﬁﬂdgnﬂ]'i'tbt&ttfr@édr@eﬂﬁ&lgghw&ltlhﬁpdr'glgweﬁlﬁalny acatimgl [ ﬁ%ﬁ'@m&n sthe 0@3 it "
allows a | arge_decrease in the dos anl to be envi sage e
conposi MANYY Q€ e eI madelsraed %W%?ﬁ“i"&ﬁ@f?@ﬂ’%w a‘ldh@ofn@ﬂ/‘ﬁ& ﬁ?ﬁsi’ abl e
for oraly.@fmdds 1ﬁtahﬁ‘ﬁdlé3£brrc§15tﬁxﬂ 16 $het RBIiMAR thérh;kaml@ Q3 BdndreredSilibR@ag ed

tabl ets, sugar-coated tablets, gel capsules, wafer capsules, pills

t r oclies a dideagedR dasags| renging }fﬂ)mt Y08bne i he perday depprging onytha senesis) Oiiﬁher ogran
25 ul es, bmrospheres and simlar preparations. To prepare these

phar maceu atl cal forms, the bi guani de and the sul fonanm de are m xed with one
or nore i nert non- toxi c, solid or liquid phar maceuti cal excipients.

Mention be made, i n th| re ct .of ner er.s cal CI um
car bonailee AU PR AP S e PR LSa BRSh & RO HE ALRT

phosp hatsﬁ‘atle 8t b Bosah@bClessTRANTDY imtiDes UeAfor htfomhih |n€a9rbe(ﬂlbé11><tb @Rat 4 difldficum

di oxi de, zirconium di oxi de or calloidal silica. Organlc fillers which may

be nEnt icOREHORWVED ssiuped résks anteaaris comppliapseAnd {Qderancst gi nat es, carrageenat es,
chitosan derivatives, plant gums, for instance gumtragacanth, guar gum and
its derivatives, xanthan gum starches, maltodextrins and plant oils. WO

02/ 41879t RETIEFAEEN BRavap theL, R avhliaeal oses! SYBONE 0% Pescnied b@tmeraﬂm dipctsig

bi guani | d urrent
prgcess%s %Hnlg\?\gaﬁmlﬁﬁo ehékﬁﬁ%’g@%&n&ﬁﬂp SEQ\%}%ZV%\SMB Flﬁ%’% %nlh&?‘ggd nor e
cl early detrehdes c}hrﬂesiteolofndangl@taldlesemedewaf mhiohris eoramplck . indeadextmrttle ngget 0 one
particul ar characteristic of. the conmpositions according to the invention.
one 1or Airat ireiie iﬂﬂ:ﬁrqpéoZB@F]f‘rcul arly advantageous is that corresponding to
30 ng/ kg of netfor mn hydrochl oride and 2 ng/ kg of gI i bencl am de. As
descri bed herei nabove, the doses of sul fonam de may be reduced by neans of

the conpd addtigy, shberamidernt apiygleersasen ciaryen plst mlﬂrba@ Rfodissts of biggRighi de nmay
be vari eghih bl dteNMefl& RriBRAse them. The sum of the decreases in glycaemia obtained with

the products administered separately (20 mg/kg/day) is substantially less than that obtained

25  with the combination according to the invention.

Product Dose Decrease in glycaemia SE

Metformin 30 mg/kg/day 86.03 +4.29
Glibenclamide 2 mg/kg/day 93.49 +1.15
Combination 78.46 +0.42

> 0.01
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tions without this being an inconveni ence for the manufacture. The exanpl es
which followillustrate the invention w thout, however, limting it. 15
Phar macoMaydz887%t udy of the bi guani de-sul f onam de conbi nBETERIELHEX di Ng t O
the in vention Animals 40 male WstarSrats (Charles River, Saint Aubin |es
El beuf, France), with an average weight 20 of 280 g, are used in this
experinment. The aninmals are .housed for .one ek.in . st andar di,.sed ani mal
house, |t RRST &1 Puioh deps Ve ARS SPotcrliaist ot B &t of e a4y arEHEbs Ry ¢ hm

7: 001 19: Gfierj they arenrpmiméteree inZcdmbinatidn C ; - hygrometry 50 +/- 10% z5 The

ani mal s have access,. ad fifi bittlljtrento drinking water and to a standard feed
UAR A03. Expeti noRtrBReciest o8 the decrease in gluefEmif abet i ¢ by | P administration

of 50 my/ kg of SlokABLOROLRE ¢h He Saavenl thdledsbol) 'c%%,dﬁ iydfadsd single
adm ni stration) %),EA non-1 nsul i n- dependent d(i: abet efs)é%%:rDD 3%}I’ eve%sbps wi thin
two weeks and r e¥engieass frpppdinpespiagpecificdg sulfonemident h. The animals are

| ected 21 d th d [ o STZ . f L f.th
Val e of the gl yeasrrs nreiREE hEALY RN el BieBhe o

NI DD di abet es, ardheodffectsepecifiarsuiid igenidas (val ue of bet ween 15 and 20
p, U 1). About 30% of the rats have a higher WO U2/ -41879 PCT/ EP01/ 12492 7
glycaema with a low insulinaema (I DD), associated with appreciable weight

| oss. Th@ﬁecdnmsecaxsg of By B dtiq?ﬁ@@fhhbileﬁungQﬁﬁbx}m Réhen ﬁén—[rg&lﬁl-&&ﬁﬁ& it &ifaWOf
groups of 12 distributed randonjy). .21 days after the adm nistration o

STz, ¢ h_e{*‘é@P #@#)Féﬁlgltg?@%ﬁﬂ%@y_ﬁ%@é‘i@@1%Wt“!*§é4m%ﬁ“t'}1 gliben5 clanmide or with
met f or m i Qditnt 1 thé€assloF ReREhATEEIRLARLY IS Wh TRigRAbd ﬁeu@?&o&i Egar:[ o the
invention. 1 st part of the experinment Two’ batches of six ftats faken at

r andom 12a18&t0€ Fherlypetseaaetion g éagbservedyini the pairsendfdiee devaldpentofttodidoses,
for eigh{. : =1 . i . e/ f _glibenclamde orally
in two d%%gszz?{laft%ér Coglllbélﬁ{hogg{:/%m%@qﬁ%@t%m%? Ht%ﬁée%%ee;é(i %écre?sr?@gt The ot her two

bat ches drawn at randomare then treated - 1 batch receives 30 ng/ kg/ day of

et f qk m fh tgnle r(‘:ortx]l gsrit?gnqlagcr:grgﬁg ft(g) Eh@in\(l)ern%!)rl,ychei Big%a}{\rﬁde(;s%?fggémifdg rdose ratio ranges
from 10:1 to 45:1, and by weight from 50:5 mg to 100:2.5 mg. This ratio thus differs sub-
stantially from that described in international patent WO 97/17975 (ratio 100:1) and in inter-
national patent WO 99/29814 (Bristol Myers).
This ratio is thus particularly advantageous since it allows a large decrease in the doses of

20  biguanide to be envisaged.

The compositions according to the invention are in one of the forms suitable for oral admini-
stration, such as tablets, film-coated tablets, coated tablets, sugar-coated tablets, gel capsules,
wafer capsules, pills, troches, lozenges, tablets splittable into small bars, granules, microgran-

25  ules, microspheres and similar preparations.

To prepare these pharmaceutical forms, the biguanide and the sulfonamide are mixed with
one or more inert, non-toxic, solid or liquid pharmaceutical excipients. Mention will be made
in this respect of mineral fillers such as calcium carbonate, magnesium carbonate, tricalcium
30  phosphate, magnesium phosphate, kaolin, talc, magnesium stearate, silicon dioxide, titanium
dioxide, zirconium dioxide or colloidal silica. Organic fillers which may be mentioned are
cellulose and its derivatives, alginates, carrageenates, chitosan derivatives, plant gums, for
instance gum tragacanth, guar gum and its derivatives, xanthan gum, starches, maltodextrins

and plant oils.



ei ght days. 30 ng/kg/day is the m ninmum active dose on this nodel and under
the experi 15 nental conditions defined. - 1 batch receives the conbination
met f or M w@B@/4187% g/ day and gl i bencl am de 2 ng/ kg/ day or al PT/ERVIAI2A22M act i ve
dose, chosen as a function of the results of the 1 st part) in two doses,
daily for eight days. 20 Biol ogical paranmeters neasured For each rat, 100
ul of blood are collected by venepuncture in a caudal vein, onto heparin,
at tinme DO (before the admi nistration of STZ), at time D21 (21 days after
STZ, befRiagmideatidal eahpcmmns)comdmgtthmguaaﬁdeesfulfahsﬂae daydaktic to@pha ) . The

sanples are | i a centrifuged 10 mnu i and t he

pl asna i%° E@Q%‘nvg%édﬁ %Fﬁnf RECHFS Erélt‘? dhosgrig lg‘fiWﬁfl%éﬂaﬁé‘eéyllf PeyRderunt i |
the times@fd defe@ldPah kiRbadk of Neethicdlp Q%iafhﬁbngéhr hiet ers. Gycaem a,

chol esterol, triglycerides, lactic acid After thaw ng the pl asma sanpl es,

the abovAcqeatingio lepaniculag shassciarisieiobipe epRpaRiang asrering sthe inyERIPraOIBOBAS

ot hod - prReanleEr Bt IRaRsear R A RaRIAED W el R e

tri gl ycemimesirivhioride agPOaf2AR afgtibowlamidene | actic acid by the lactic
dehydr ogenase net hod. W O 02/ 41879 PCT/ EP01/ 12492 8 Insulinaem a The
circulating insulin is neasured by radioi munoassay using CEA kits. The
honbgenyAbea¢segien Hesiraboi€)she doseottbulfedaniits by Be kedtudedrtyy hedng of 8REomBe-

results obtained are at 95% of thejr trge value. s Al the nethods are
val i dat ediAR@osiding iathe énicnyert drredgpas o biguemde man B aried vathia ideirsgnor-

anal ysi st J3eyvitb el Baesindfantif@nldithnyd fw@de h&schse obt ai ned are affected by
the error to be expected on the nean. 10 At DO and D21, after an anal ysis
of variance ANOVA, the absence of intergroup significance is analysed by a
St udent f a bet ween D29 and
D21 by af?é%%%ép le-g?i\% idh fgllﬁgﬁ)&gﬁ%‘c&gﬂgrﬁeﬁg@ %H&E eﬂé)%vﬁs%a{ﬁﬁ{nggt val ue at D21
relative to D29 serves as the control). 15 Results 1/Determ nation of the
m ni mum g
rats,” of y @ - ) FA Ao
be mactvmonTV\o stronger doses were thus tested, i.e. | ng/ kg/ day or

Animals
40 male Wistar rats (Charles River, Saint Aubin les Elbeuf, France), with an average weight
20 of 280 g, are used in this experiment. The animals are housed for one week in a standardised
animal house, the following parameters of which are controlled :
- day/night rhythm 7:00/19:00 ;
- temperature 22 +/- 1°C;
- hygrometry 50 +/- 10%.

25  The animals have access, ad libitum, to drinking water and to a standard feed UAR A03.

Experiment
The forty rats are made diabetic by IP administration of 50 mg/kg of streptozotocin dissolved

in physiological saline (a single administration). A non-insulin-dependent diabetes (NIDD)

30  develops within two weeks and remains stable for at least one month.,

The animals are selected 21 days after the administration of STZ, as a function of the value of
the glycaemia of between 10 and 15 mM, which corresponds to an NIDD diabetes, and of

their insulinaemia (value of between 15 and 20 wU/l). About 30% of the rats have a higher



2 ng/lcg/day. ?0 The results regarding this test have been collated. At DO

before any treatnent, the two batches of rats are conparable. Simlarly, at

D21, aftayovheI8adm ni stration of streptozotocin, there isPAo/Eddf/iEPENCe

bet ween the two batches of animals. The adm nistration of the | ow dose of

gl i bencl am de does not nDdify the gl ycaem a. However, a significant

i ncrease j.n the i. sullnae a and ecrease.in the Ie el aof circulating

| act at es %YF%C RO E\/%&ow ﬁ 8@93 Hosaed Wétlhl WBrFelehly weleltilgsi £ Thesnit Iy

decr eas esDDherewainueecbfromhﬁlswxy&a@dﬁt a24 4 Sensdi@ (lol G8ds A9 BAFRuéSrapbser ved

with the StPSent t test for a paired series (pairs nethod). Wth this

dosage; Wactate levels remain significantly reduced, whereas the

insul i nandﬁys' aTteﬁHel Adnmngﬂ?ﬁfon%@ SEYeiR3Bleéd @R Eardhen't %ﬂ erltﬁér%&ﬁ @[%QW that

t he dose of ay of glibenclanide constitutes Ut active

dose. 3 Undléﬂllci%@s‘élth:mfé%f’h@ngl) thhéheeglibend@}llfbfmtttﬁmmmmma‘nogIacmqhngaxm de

was conpyafhibh that of nmetformn {30 ng/kg/day) and with the combination

of these two nlnlnun1doses The results are collated in Table I1. WO

02/ - 41879&&@3@E&§&ﬁ@ﬂ4@ﬁ19 Table | Effects of glibenclam de adm ni stered

for eigh oses of 1 or 2 ng/kg/day divided into two doses,
T3bihie e SRt st porge

on the bi OMf abetic rats

Vlv\"sl1 g/h?n Glymem/aéae@d Eﬁoshtgm@{/d'ﬁ&loﬂlgly&ﬁélmdﬁﬁb%ﬂy%@@é Asses, ifvagd: a4y8) ™™ 1nM [ nM I m
a.

2916.189+7 1 atfg 1@0913%2 ore(eptriay pi glitsngamide giallygn gy dosgs, forpigndays. 253)

4. 22+ - 0985 3arBSrthe Sefd8hefA+/ - 0. 102. 59+/-0. 10L 6. 7+/ - 0. 8D29
26214. 66+—/—%a—zwﬂzp7g—o—cr- 81.04+/-0.10* * 1.3 3+/-0.15* * 19.2+/-0. 82
ny/ kg/ dayhe phenigpdarhey drgwn 3tiragdpat 219 gR0reg®d/ - Q 062. 33+/ - 0. 1212, 7+/ - 0. 6D21

2611 3 701/ RRT=e8070 Bukihubit e GuBiE oR hbplibdleludil a0 gosgsgioper

group, meighSEYE. %Opn@k@/aiaxt ist tes mifiynuppadtied dser drethipmbieend B3 rande 4. Tabl e
Il Effects o m.ni mu ctlve doses of metformn and gli bencl am de

admi P st 81°8¢ %ﬁ@ﬁ@nﬁg] %dconbi nation, on the biol ogical parameters of the
di abet i ¢ afatch rieRal RN oriiioR intiforrka %%?/kg/ﬁia}t WR SRRESaRRE 2@%%41{ /day

WE|ghtClycaenlaChoIesteroITrlegcerldesLaC sl nsul'i naem a( % /1 V|
mM 1U ml NEd yém,wﬁugq agHge depe, chosen as a function of the results of the 1st part) 1n two doses,

mg/ kg/ day 0 231. 00+/-0.070.96+/-0.122. 47+/-0. 1512. 8+/-0. 2D2125I 1
4.41+/-0. 361. 57§/ 0. 081 05+/-0.032.53+/-0.0917. 5e' - 0. 8D29247**12. 35+/ - 0. 491
. 48+/ - 0 060 96+/ - p. 05*2. 70+/-0.1117. 3+/-0. 7d i bencl am de al one 2

ng/k DOR826. ) L34 0ﬁ+/ 0. 020. 88+/-0. 062. 33+i - p. 1212. 7+/ - 0. 6D212531
e o £0. 052. 67+/-0. 1717. 0! - | . 0D29261 **

13.70+/ - @ oﬁﬁa]:h 2+ O(DHIOﬁ(bl(Qﬂﬂ/re tblBditd by venepuncture in a caudal vein, onto heparin, at

1.38+/-0.13 th d
co rrb|+nat i W&éé}@g}‘ %ﬁlﬁ/ 6‘1‘313%3‘1'6% Q%—hﬂ@ B@”@@Wl 62 lodey's gBarod 1. bafore tha freg- gsp125

114. 56+/ nfbn%()" bndDBH29) (B ekt dayd o atentt). ﬁre@%&e@ tife 1%31&@239@%emr1ﬁ1ged
11.42-1-/-0.23*1. 37+ - 0. 02%¥0. 88+/-0. 04** |.29+4/-0.06**20. 3+;-1. 2 N=6 per

group, mtQ Binvtesah40Grpm)gad dhepplagma 1§§@pa58}ﬁeq)ﬁpméh|e Blopd é&:415b@hq/mrplq§2@e and
D21. 55 VWB02{ \ﬁ&@ﬁx% tﬁgéf'? Qnﬁﬁlgﬁlo??ofjfﬂ)e Yol g&@%ﬁﬁ}'aﬂ&éﬁ the effects of

metformn wth glibenclamde 1s observed on glycaem a. The conbi nati on of
the two substances significantly decreases the chol esterol and

triglycerd,de h,a e, i ncreased .in the STZ rats. The effects of
gI|benclé#¥é%m%&gxé§ﬁﬁ§Lr¥£§g¥§§§ﬁﬂﬁﬁ§—|n sulinaem a and on the |actates. 5
In the | axfteerhamsgethe plashenahples, de: abote pithyietdRGh€agamifdiehy @aeyahi@smetut al so

suppr esse he eff of netformn ich has a tendency to increase them
The stat® §%Neasaéﬁﬁh§§wgomyﬁ H@@%@%ﬁ“ﬁgﬁ after the treatnment and D21. To

specify ting gly¢Reni@ls measured by the hexokinase method ; the cholesterol by the enzymatic final
Randox point method ; the triglycerides by the GPO-PAP method ; the lactic acid by the lactic

dehydrogenase method.



synergy, additive or potentiating, a Student t test was perfornmed on the
percentages of varia 10 tion of the glycaema (Table ill). Fromthe above
results, waoys8ad ready possible to assert that there is pBCEmPIEI2zHEN of the
two substances on the |levels of cholesterol and triglycerides. Fur

thernore, the effects of giibenclamde on the insulinaem a are conserved.

Fi nal | y’Iniq_lli. aE)enl(a:l am de suppresses the effects of netformn on |actates.

15 Tabl 'Leﬁl—udy of the decrease in glycaenm a between D21 and D29 The
resul t s Hreirexlptresiaadinds maasped b idg mnahoxasy @inglEA khe val ues at D21 being
taken a egggl to 100% N@tforn}n 33 ng/ﬁg/da 86.03+/-4.29 G ibencl ani de 2
my/ kg/ da\PCempEeHY. Bebyeendyiman faulig qng tAREINnGS Yoy largggndyths rasults giptned p>0. 01
conpar i seNatlstyerReic@dNanat i on and gl i bencl am de ns between conbi nati on and
metformn This study shows that there is indeed synergy of the effects of
met f dr mi‘kl BAdghadp atscrrkidatereand phdersatioalds canrellefbwitie gigrdstdsn gl ycaenia ( 13. 7%
wth nmetformn alone and 6.51 %w th gliben 25 cl am de al one) obtained with
the products adm nistered alone (20.21 % is slightly |less than that

obt ai nedtaistipalian@dysionbi nati on (21 a4% . However, it is difficult to assert
that there is potentiation of the effects.. An.at |east additive sypergy of
the of f oee SrBRrd tio B Rlatenle Sufined e rriedPe by me Bl b wpasfe S HE

PCT/ EPO1héia492 11 Concl usi on The concom tant admi nistration of the two

m ni num actj ve ses of metformin, 30 nglkg/day, and_of glibenclamde, 2
mg/ k! da@ﬁ% g @?’g ﬁ?‘efd’éwa‘é(ﬁa Og%ﬂfﬁn?eaft\g%é{f/’»t%abaw Rf Wi Eorp sgnifisincday t o
NI DD STZs bafiysed Bpithitlehtd tat.- @ synergistic effect on the decrease in
glycaem a, - _a potentiating effect on the decrease in the |evels of

chol est erhsieffigegy pf thg tipatmenig ésevaluaigd bpiepeRIR anhDR hbuibit tegleadanted frepdifeilc t o

gLLgregglsagg%]sotggr carlfrafl B RARG: DD LAGABEES BRELL el By} Penc) am de, with

e ects o ormn on this paraneter. to There is thus
overall a potentiation of the effects of the two oral antidiabetics, when
theylsar eReasglm nistered in conbination at mninum active doses.

1/Determination of the minimum active dose of glibenclamide

In a study also carried out on NIDD rats, of STZ type, a daily dose of 0.5 mg/kg of gliben-
clamide was found to be inactive. Two stronger doses were thus tested, i.e. 1 mg/kg/day or
2 mg/kg/day.

20 The results regarding this test have been collated. At DO before any treatment, the two batches
of rats are comparable. Similarly, at D21, after the administration of streptozotocin, there is
no difference between the two batches of animals. The administration of the low dose of
glibenclamide does not modify the glycaemia. However, a significant increase ih the insu-
linaemia and a decrease in the level of circulating lactates are observed.

25 The higher dose of glibenclamide significantly decreases the value of the glycaemia.

This significant decrease is observed with the Student t test for a paired series (pairs method).
With this dosage, the lactate levels remain significantly reduced, whereas the insulinaemia is
still higher on average (Table 3).

These results show that the dose of 2 mg/kg/day of glibenclamide constitutes the minimum

30  active dose.

Under these conditions, the efficacy of this dose of glibenclamide was compared with that of
metformin (30 mg/kg/day) and with the combination of these two minimum doses.

The results are collated in Table II.
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DO 282 6.49+/-0.13 1.04+/-0.02 0.88-+/-0.06 2.33+/-0.12 12.7+/-0.6
D21 253 14.66+/-0.73 1.49+/-0.04 1.01+/-0.05 2.67+/-0.17 17.0+/-1.0
D29 261 13.70+/-0.66 1.52+/-0.06 0.93+/-0.04 *¥1.38+/-0.13  **21.0+/-1.4

5  N=6 per group, m+/-SEM** p>0.01 1 test by paired series between D29 and D21.

Table I1

Effects of minimum active doses of metformin and slibenclamide administered alone or

in combination, on the biological parameters of the diabetic rats, Treatment over eight

10 days at two doses per day

Weight Glycaemia  Cholesterol  Triglycerides Lactates Insulinaemia
(2) mM/1 mM/l - mM/l mM/1 uwU/ml
Metformin alone 30 mg/kg/day
DO 288 6.38+/-0.23 1.00+/-0.07 0.96+/-0.12 2.47+/-0.15 12.8+/-0.2
D21 251 14.41+/-0.36 1.57+/-0.08 1.05+/-0.03 2.53+/-0.09 17.5+/-0.8

D29 247 ¥*12.354/-0.49  1.48+-0.06 0.96+/-0.05 *2.70+/-0.11 17.3+/-0.7

Glibenclamide alone 2 mg/kg/day

DO 282 6.49+/-0.13 1.04+/-0.02 0.88+/-0.06 2.33+/-0.12 12.7+/-0.6
D21 253 14.66+/-0.73 1.49+/-0.04 1.01+/-0.05 2.67+/-0.17 17.0+/-1.0
D29 261 **13.70+/-0.66  1.52+/-0.06 0.93-+/-0.04 **138+/-0.13 **21.0+/-14

Met-Glibenclamide combination

DO 289 6.28+/-0.12 1.034/-0.05 0.99+/-0.08 2.53+/-0.14 12.5+/-0.8
D21 251 14.56+/-0.30 1.55+/-0.04 1.07+/-0.06 2.55+/-0.09 17.3+4/-1.1
D29 254 *#11.424/-023 *1.37+/-0.02 *0.88+/-0.04 **1 20+/-0.06 *420.3+/-1.2

N=6 per group, m+/-SEM, *p>0.05 **p>0.01 t test by paired series between D29 and D21.
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10 18, 10&=¢ M?’@EM**‘E%.M cBinparison between combination and glibenclamide

ns between combination and metformin

This study shows that there is indeed synergy of the effects of metformin and glibenclamide.
The sum of the decreases in glycaemia (13.7% with metformin alone and 6.51% with gliben-
25  clamide alone) obtained with the products administered alone (20.21%) is slightly less than
that obtained with the combination (21.54%). However, it is difficult to assert that there 1s
potentiation of the effects. An at least additive synergy of the effects of the two products

genuinely exists.



10% & ()-!'d  1090F D & ()--109% & ()-3 10% & ()-!tYL0%dT& ()-|

109 & ()-}7?f GFF: 109% & ()-F2109% & ()- *109% & ()-f 10% & ()-!9@ 109%& ()-!5
109& () - WO 02/41820/K@ 10( 10( 10(9,, "10% & ()-°9,, "10% & PLTEPI1/12492

"109& ()-&L' "109% & ()- ! "MLO& ()-31- 7r}[ 9VK@

3$109&' ()- M 3$10%&' ()- M 3#10%&' ()-! P3#10%& ()- " 10%& () -

S&M 10‘V% a ; j gog?v\ueg@ 10
10! YO # — Y@ #10%&' ()-! Y@ #10%& ()-!3%10%& ()-M #3$10%&' ()- MRSn | uv7@
" 10908 (The3EontOAMDENt( hdrhindsBO¥EAR (of -tBé HOHYOKidijuyh "2adDIEO80de} - of melfOMDE G-
"110%0L" () -1"10%0% () -1 &1L0%0%" ().- $10%0% () - 3! 10%0 () -
.:.L (])_ i)ijng Zr%/}(@g{%é% SP gllber]ic a/l%%e,(’z mlgf%%%e{g‘r,}%or( gigtﬁ]dgy/s%d(a)t a%eite]:' gf/t%% a(d)rninistra-
) tions per day to NIDD ST7Z rats results in ;
5 - asynergistic effect on the decrease in glycaemia,
- a potentiating effect on the decrease in the levels of cholesterol and triglycerides,
- an increase in insulinaemia specific to glibenclamide,
- a decrease in lactates specific to glibenclamide, with suppression of the effects of metformin
on this parameter.
10 There is thus overall a potentiation of the effects of the two oral antidiabetics, when they

are administered in combination at minimum active doses.
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or alternatively R, forms with R; a group :

CH, —@- SO,NH— CO— N/_>
]

20 R, represents H or NH;

R3 represents a 4-n-butyl group, a cyclohexyl group or a group':
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