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of a PPARa agonist and netformn for decreasing serum
triglycerides. 5 Metabolic Syndrone al so called
Syndronme X is the syndronme characterised by an

initial insulin resistant state, generating

hyperi nsul i naem a, dyslipidaem a and inpaired gl ucose

tol erapc whi ch .can progress to, non- i n . .
dolyBh 8ER EPARG pETSE T FRRRE P fpf SRPasing g Sy triglycerides
characteri sed by hyperglycaem a and which then

further _progresses to diabetic conplications.

third Sgﬁe ofreRRit dBY§ion re*f%ta%&o ‘i% 2% fohegomst and
“ﬁ%&@ﬂﬁh foQ&Iﬁgﬁgrs@IunEWhg& Pr ogr am (NCEP) differs

fromthe secon Issued in 1993 in several ways.
Al t hougMetabglici Byndspmeatalse |callest sSysidroroev- derisi the syndrome
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cAEhendtd dpteiermaies aVer Befithstesy Biers el B ypesiupenia
agnd Whieh ehdnsfurttleostogfdasesdtdidbtic Ebiﬁfaﬂcaﬁﬁﬁb bad"

chol esterol (LDL), there are alsq

trigl ycape ddirdoptaiohi sidelingo Jssvedi s, %IZQPIZ c®htthe nNational
ht%]e&%Pg&Uc'éﬁ(?]ﬁ I‘b%rér?fi S(Iﬁtﬁl?%&ﬁf&‘g I 8H?tﬁee§@a§ﬁﬁ §et3§§ijje§rr? 1993

assocl ate tri ycerl
c'mlnS%\/Ierﬁl reaYisi pdpeegheireduicingh Blevated Hevels o lgiv-density hpoprotem

BESEA rln HLEBR e ERALYR PR RGP v
\Mlmls@ hncltédaaasﬂatEglegItgademmdsanltietreétopatmntd aiith Imhylevels of high-
t t ts
Cre T apbPlh L0 Sl ar riler ShurPd ol B s ek as

THRSE is NRVARIhESeP {HDLN&he 'Bha0 cholegest (0B, ttﬁél‘éeéré also
for t herapeutic intervention and the devel opnent of

2908} Highy Geride-CoRtPINNGOFAOBEGTINS, oiipich SENBIn bigh GoBFentTagians of
E‘ BRAd HRPantd 5RY He BsEINHEIES w% IGIINf figd ed?Id %Hat%ﬁéw&nde-

ways. According to these guidelines, clinical
| mwmgcamnmtems, t walcwtcamt@m dﬂlgIBquc@n@atmpe&f s Chglegterol

rI?énEg FI\% gaéé; O%s&%@@ Wla %r{%@@ q SK%ES*‘E%#“E’K%OBV efmlch

dom na Cl rCunt er ence
"bad" triglycerides develop explain why elevated triglycerides and low HDL, and

patients with the metabolic syndrome, warrant special attention. These
mechanisms and others also suggest new targets for therapeutic intervention
and the development of new drugs that will correct lipid and lipoprotein
abnormalities through a number of different metabolic pathways.

According to these guidelines, clinical identification of the Metabolic
Syndrome appears with any 3 of the Following:

Risk Factor Defining Level
Abdominal obesity Waist circumference
Men >102 cm
Women > 88 cm

Triglycerides >150 mg/dL
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Fasting glucose >110 ng/dL Zrhe treatnent of the
nmet abol i ¢ syndrone suggested in the guidelines
focuses on the treatnent of the underlying causes
(overwei ght/obesity and physical inactivity) by
i ntensi fyi ng wei ght nanagenent and by increasing

physi cal ~activity. 10 The treatment of Iipid and
non-1 i piHcPLr%éqLe#%{glt ors, if they persist despite these

lifestyle tMwrapies, is advirmgd by treating
hypertension, using aspirin for CHD patients to
reduce t hei'YOBedt hr onbot i0RHEE and treating el evat ed

trigl ycqédge@,eggu% or | ow i, 8§'Hﬁnlj.|l§e of PPARa

agoni sts is known for the treatnent” of elevated 15
trigl ycdestitgsgluemara i s altligygle of the PPAR

Per oxi .ol | tor tivate Receptor) .famly., .
bpaRa | 3 Breeent it Py efbel Bridrame LEHeged m TR glicetines
cdb@ised ioni g hiegtmeranoftes upliedyiid YadstsdeoveikidhtAsbesity and
livyer, heart, :smd_bro_ _adi pose tissue. Activated _
P@ﬁb@@ GV &y detensiying weightrmanageaient andi b inresasipg physical
anrgtiifye heterodi mer 20 binds to a specific response
el ement _termed PPRE (PPAR Response Element), in the
regul at dh§ tresiinentsofolipid ang eondipiskrskafagtasshit meﬁmrslyt despite
al Sy Ll CEd RN, JRjLOf | enes
R APE (LRSI NI by, BeBiRTbaslahsh, yaRa SRR for
piChiDei patientsy 4o vesdiuce theirr arotbrochbetit r statd | arldartrdating delevated

d i cyl coA oxidase, acyl-coA
@W%ﬁ"gég}j%s’{gpgﬁ’gﬁl?goprotei ns A-l, A-ll and G111, 25
Fi br at eFhearusbeofCPRARS agoriité\Ra kabivh ik @hS tRiatrAGIRNGS Eldvated
In.the present invention, the term agonist or

alf9Ye&II8%S i s used equal Iy to designate a conpound
PPARa is a subtype of the PPAR (Peroxisome Proliferator Activated

Receptor) family. PPARa. is predominantly expressed in tissues catabolizing high
amounts of fatty acids, such as liver, heart and brown adipose tissue. Activated
PPARs form heterodimers with RXR (Retinoid X Receptor) and the heterodimer
binds to a specific response element, termed PPRE (PPAR Response Element), in
the regulatory regions of target genes and subsequently alters their transcription.
The majority of the genes whose expression is under control of PPARa code for
proteins involved in intra- and extracellular lipid metabolism, such as acyl coA
oxidase, acyl-coA synthetase and apolipoproteins A-I, A-IT and C-III.

Fibrates can be cited as PPARw activators or agonists. In the present
invention, the term agonist or activator is used equally to designate a compound
that can activate a PPAR receptor.

Fibrates have been documented to lower plasma triglycerides and
cholesterol levels and to be beneficial in the prevention of ischemic heart disease
in individuals with dyslipidemia. They can also modestly decrease elevated
fibrinogen and PAI-1 levels, Fibrate compounds, e.g., gemfibrozi, fenofibrate,
bezafibrate, and ciprofibrate, elevate the level of plasma HDL cholesterol.
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prevention of ischem c hear¥ disease 30 in

i ndi viduals with dyslipidema. They can al so nodestly.
decrease el evated fibrinogen and PAI-1 levels. Fibrate
conmpounds, e.g., genfibrozil, fenofibrate,

bezafi brate, and ciprofibrate, elevate the |evel of

hol est | 004/ 047831 . . )
Do I, SR8 63 od B A0 S hesavenonis acvi eoe i
amidehyset Bl sheagsdtment bf vbhhsamtldésendehidghbbetdseh iR case of
t he Enréaat nment. of non-insulin-dependent diabetes. In

t FBUULdePdent dabetes. maSORREN(S alsanrdreisistared ftorthenpatient in

ak&fbipgiidrivith Hsgfh,t 0 the patient in combination with
insulin_ 5 EP 1054665 di scl oses a conbi nation of
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i b ¥ Nt _of, non-|nsulin- . .
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i Si I t t i nventors have now
gﬁ%@i’%ﬁ‘g’g ‘%‘#‘Jﬁ R\Zoog&ggég'ﬁbi nation of metformn with a
PPARa astirpmsihgly, | thadprdsent iﬁxlze%ﬂbrlél faid ndmaggx&)a%t At a

the treatnment of patients with elevated triglyceri (_Jleg.
MERTBPINRYQR: jof i mgtipiming Willin@r FPARMc agtiviatart ldads tae]fm significant
0 bsk RIEBLAsd L AL S t] 0 tformn
aﬁ‘cfﬁ g PP,&QRgogggeniQst. %ﬁeog?%g%ﬁg}lgsﬁt@ éelé{?jé%{ tr:@ﬁ%eé'fi%dMore
| sresificallya Aarsyeergistipr effecterttasofbehe dbeaiiedd oby the combined

'Wa! . ) . h h t.edly been found
ARSI, ki S AR BESHSY P esn Lot
polzeasetdiesin @dn’faakﬁda'mp?dﬁ@m ! eufj ihe I?@I @f‘triegﬂlﬁgﬁri]%besg he

' t ue to an
ypal 1 o ESES Sfesci ey D8 Tt or @ camoinsean pia RAAR

t FOnRE RNt mbHYPAA | &@se%r@s erP‘éhH?ncteEetftéa%eg@F u;?notgﬁté&n the

agoni st and netform n for decreasing _ |

t PEGPkENd@me gatiolgy dueie anehhenred dfypolimﬁqmrfc? effiect.

i nvent i ' .Of: ; . or,mn

ang o pearreror @ ol 2R B Bhion FErCPE e use of
na AR aganist @hd anetfsimaimiac dedreasing therseim tiigivcekiges.

decr easA AfHeF roBJchE of 91|ey [S:rgsreln%I (lansv'ention is the use of a PPARo agonist,

metformin and a pharmaceutically acceptable carrier for the manufacture of a

pharmaceutical formulation for decreasing serum triglycerides.

As explained above, elevated triglycerides level is related to the
metabolic syndrome. Hypertriglyceridemia is also involved in the development of
the metabolic syndrome as elevated levels of serum triacylglycerols impair tissue
utilization of glucose.

Thus, the present invention is also directed to the use of a PPARa
agonist and metformin for the treatment of metabolic syndrome.

The present invention is further directed to the use of a PPARq agonist,
metformin and a pharmaceutically acceptable carrier for the manufacture of a
pharmaceutical formulation for the treatment of metabolic syndrome.

Hypertriglyceridemia also leads to the accumulation of triacylglycerol in
adipose tissue and hence the development of obesity.



As expl ai ned above, elevated triglycerides level is
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devel opment of 25 the netabolic syndrome as el evated
|l evel s of serumtriacylglycerols inmpair tissue _
utilization of glucose. Thus, the present invention is
al so directed to the use of a PPARa agoni st and
metformn for the treatnent of metabolic syndrone. The
further directed to the use of

nt ention i c a
P rare adiMbeme Bibsedt VBT, iSasS Siskisthin i HBSI0,2 PPARG
acgenEdEmMeEbIiA Forfthe tiehEndmibabpediyr € of a
pharmace tical formulation for the treatnent of

met abol i '@edyeenb Hventignds frthes) diresieddertha use oba PBARs agonist,
sue
e R U Ofbrloch A a LU BRI b i HhB AT ecor -

PEAERIeOtraD i s0iation faftthe treatmenirof @bemtyl nvention is

R LT NERTE SNREN..f W LE 1

i umblnied withSPHARo digdctiviof @iireetiyt @réf’er%buﬁtﬁnamg @nré’& PPARG)
agPWJ % metform n and a pharmaceutically acceptable

et ringrRASERRAUR Xtvo9F & MlitrOarea@mpHmlﬁdcf@“utﬂwwmeptor e.g.
f t RARA
agrz?ﬁ%’dsrﬁbbﬁag rﬁéﬁganﬂd?lea&ﬁ/l% Jﬁﬂéasﬂﬁea‘)ﬁggﬂé %%sagr%‘l V\Wﬁ tﬁ e skilled
cénierart infludingrnraotiimied ity, the "cortansfection” Epr'efteamsblysays

A e ST R

esgsos hOrZansWCD&Wﬂ)S:BSEJ r ANG1706677, acwogzt/@r544a§ rrma“/ﬁfhss

W EREE WS 0sR, eBshiEoRh. " Ch 8 Dapzb, selkasiananet al. 3.

oBlor CChémarnyb: 1@353—)129561?995?%@’4 é?'ésﬁké}g&%tédq bY- Rference
tent fl!}g 4,981, 784 773 298

%VGB" Roaggnjsig snay=Al scv\b@ Heoemaccvmm samassay described in
mgwage}@gq)og 34893/ 23431, W94/ 23068, W95/ 18380, CA
2, 034, 220 and Lehnmann, et at. J. Bi ol . Chem
270: 1295313@@89@6 (’HMBPQOWH tsha aﬁbeahencmnnmndt ladutkhyig, but not

r@éﬁ Iy é C@géz@} ngnnff@A%% 2& ip ésg"ﬁ%ﬁ’éﬁte rf:lprgfg_;‘brate and

Pamaskngueé @esyaR8s aﬁdpplﬁ‘rmat@mcEWRABaceﬁwﬁlé Salts Théreof. PPARa
L0 B8as HRREAT i) PSS a1 e 1147-1156 (1994), Lehmann et
al., J. Biol. Chem. 270(22):1-4, 1995, Amri et al., J. Lipid Res. 32:1449-1456
(1991), Kliewer et al., Proc. Natl. Acad. Sci. USA 94:4318-4323 (1997), Amri et
al., J. Lipid Res. 32:1457-1463, (1991) and Grimaldi et al., Proc. Natl. Acad. Sci.
USA 89:10930-10934 (1992) are incorporated by reference herein. PPARa
agonist compounds described in US Patent 6,008,239, WO097/27847,
WO097/27857, WOQO97/28115, W097/28137 and WO97/28149 are further
incorporated by reference herein. Certain fibrate compounds as described in
W092/10468 and WO01/80852 are also incorporated by reference herein.

In the present invention, fibrates include fibric acid derivatives and
pharmaceutically acceptable salts and esters of such fibric acid derivatives. Fibric
acid derivatives lower the levels of triglyceride-rich lipoproteins, such as VLDL,
raise HDL levels, and have variable effects on LDL levels. The effects on VLDL

levels appear to result primarily from an increase in lipoprotein lipase activity,
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20 conpounds disclosed in Tontonez et al., Cell
79:1147-1156 (1994), Lehmann et al., J. Biol. Chem
270(22):1-4, 1995, Amri et at., J. Lipid Res.
32:1449-1456 (1991), Kliewer et al., Proc. Natl.
Acad. Sci. USA 94:4318-4323 (1997), Anri et at., J.

. . . . d | di, et _at., .
meshetdlien. edd>frug 16t o, abindaSvdrbbEs 1 Bl tegicerice
| wootepbaad ed ehiaricedl eLBhaatdbelishh. Wlbﬁpﬁﬁ@aé&@ﬁgﬁ'rﬁéy alter the

d in US Patent 6,008, 2

ng;“o gg%gfe%gfe% e¥amplgoly decraasing/ipatio gngtrchigiof apoC-
V‘@ﬁ%#’ﬁ%ﬁtﬂt@ro?Ilf)éﬂr&ﬂéﬂhpabé‘%% r‘?ﬁ@s‘é %&sl:{:orﬁ gsé gl%ca%o reported

herein. Certain fibrate corrp ds as
V\@@@ﬁqr@mh%nﬂﬂlcMDL/tBQISGQId&r%'nmeSB, posstinhyp by ahebitity fatty acid

e e

p har mac €endfibadte ys earnmptcity @vsitbles aa e 8t ipsules. E¢htapsule
bric acid derivatives

ré@@t?ﬁ‘ﬁﬁzf{q%ggmﬁﬁze@efsmf@é@ﬁ de-rich |ipoproteins,

such asCMfibkate is’ @nifercBlly b@¥IEbs, as%%nﬁﬁ@ca‘b@‘]lbé‘%a‘%h capsule
effects on LDL levels. The effects on VLDL

aﬁ%ﬁﬁ“s 80 e Q'Ofl@ﬁ’tﬁa@lpf brate lowerselevatedbsaremi lipids by reducing
tH%OOérgt SWfHehh@ﬁg?‘op?&EanfrééﬁoPV@hzﬂatﬁ @é%r%%.rﬁerun] gholesterol

PCT/ EP2003/ 013 especl a
t maymvamée;asac}dﬁtmvsun@bmfthwhmaﬁq lelpbye of limtprotedst(particularly

P08 BRI b e R ToRef Bt R AP oy

edosepdfe]ofibyate éc2 gamdmigisteegdin divideddoresj on of a|tooC-

These cSRBBARAL ar@mimaBae bl o5 Sorgorblss Each tablet

heqsrﬁam@ 600Dingt bf GedFiBrdzile GeMmbRRA IS a MBRS i’é?_:iu}’atm agent that
hibiting fatty acid Ftlé‘¥nthe3|s and by pronoting

f fE§RsgR S ﬂ@wmﬂqeaﬁes ¥ENYblowt density dipamretain gholesterol, and
aM@Féa%!;' RighSdehEity RN GRRS Bl fdsterbR 3?10 %E&Hb‘n%ndé:@ AR} B8se of

m croni'zed fenofi brate.
@@ﬁ%r@z'bwlﬁo@nm, peministered An tworiditidsd dlagssul es. Each
over s 51 150088 e ARGt Bl e ot Hom the
| greuiperesndistingi pafprgetrdibroAly afsnofiprate, C bebdfibrate,  clofi brate and
AP & R el ek asbe ot o
(gaert ofcsaldefry acid derivative.
According to the present invention, the preferred fibrate is fenofibrate,
fenofibric acid or a pharmaceutically acceptable salt or ester of fenofibric acid.
According to the invention, metformin can be administered in the form
of one of its pharmaceutically acceptable salts, such as the hydrochloride,
acetate, benzoate, citrate, fumarate, embonate, chlorophenoxyacetate, glycolate,
palmoate, aspartate, methanesulphonate, maleate,
parachlorophenoxyisobutyrate, formate, lactate, succinate, sulphate, tartrate,
cyclohexanecarboxylate, hexanoate, octonoate, decanoate, hexadecanoate,
octodecanoate, benzenesulphonate, trimethoxybenzoate, paratoluenesulphonate,

adamantanecarboxylate,  glycoxylate,  glutamate, pyrrolidonecarboxylate,



VLDL) and potentiate the action of |ipoprotein |ipase.
The recommended daily dose of clofibrate is 2 g,
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commercially available as Lopid tablets. Each tabl et
contains 600 ng of genfibrozil. Genfibrozil is alipid
regul ati ng agent that decreases serumtriglycerides
and very |l ow density |ipoprotein chol esterol, and

i ncreases high density lipoprotein cholesterol. The

FPRERARt Pt o AR sPesatbilets | RBistn Supate Fnionate or
i phesphaten, t he PPARa agoni st can be a fibrate sel ected

fromth roup consjsting of genfibrozil,
f enof i b?ﬁlogS Bhesst Sait &he chstrodieride, aftinarate, embonate and

CcRIbRIphBRcYy/Bcet@e afe FrioRs bsrtieﬁl'g FégoérrY ive or a

pharmaceutical ly acceptabl e sa ester of said
fibric 4b¢ Phaenaceriically aceentabldisalys tof néttormiresenbbtained in a

i i O t ibrate j.s f fibrat 25

¢ BRERc fich PR <ol HerGbf oo RABkL A B coresiponding

oecidst er of fenofibric acid. According to the

' ti , tf ' . i ni ster, in the f

of " one. BRien; Eeeg el CAFRBaI WYEdeRls Ao uidFathes syadreme a5

agefiried iyt artlset bidguidelineelsalicd byPBRAREPS i.e.CriflétraBﬁBlﬁis‘gmdrome
ol at e,

fumar at e, enbgnate, chl orophenoxyacetate, glyc
paPRRSET With 38y 4/of HiefolleMinganesul phonate, nal eate, 30

par achl RiskFRREXY | SObUt YpafifinglIdvaRt €. | actate,
succi nate, sul phate, tartrate,

cycl oheAkdrsdiaglinbgsityat e, Waigheioaméerenat onoat e,

decanoat e, yhexadecanoat e, o>, odecanoat e, benzenesul
phonate, trinet hoxybenzoajt e,&gar at ol uenesul phonat e,
adamant anedamieoxyl at e, gt8&anyl ate, gl ut anate,

pyrrol i %onlecar boxyl at e, 004/ 047831

pCT/ EP2009V 5502”6 na M8kesul phonat e,

1- gl ucosiephbslettatad, nitrate, sul phite, dithionate or
phosphat e., Anong these salts, the hydrochl oride,

fumar at e, Methonate and M '@Bf%henoxyacet ate are nore

parti cul anjyymeref erred. %OT,Iﬂﬁ/dphar maceutical |y
acceptable salts of nmetformn are obtained in a

manner %‘P‘tﬁreﬁ@rﬁnom pe|>1§@’ By mmigaction of
nmet f or m£ti9§ghp&ecor r espgq% Pr%/dl?c' d.

For the avoidance of doubt, the use, methods and treatments of this
invention encompass the prevention, treatment and/or prophylaxis of the
metabolic syndrome.

In another embodiment, the invention includes a method of decreasing
serum triglycerides, of treating the metabolic syndrome or of treating dbesity
comprising co-administering an effective dosage of a PPARg agonist and
metformin, where the effective dosage of the PPARa agonist is in the range of
about 10 to about 3000 mg per day, preferably in the range of about 50 to about
300 mg per day.

In a further embodiment, the invention includes a method for
decreasing serum triglycerides, of treating the metabolic syndrome or of treating

obesity comprising co-administering an effective dosage of a PPARa. agonist and



When used herein "Metabolic Syndrone” includes the
syndronme as defined in the third set of guidelines
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appears with any 3 of the follow ng: R sk Factor
Defining Level Abdom nal obesity Wi st circunference
Men > 102 cm Wnen >88 cm 15 Tri gl ycerides >150 ny/dL
HDL chol esterol Men <40 ng/dl  Wnen <50 ng/dl Bl ood
pressure >130/ 85 mmHg 20 Fasting glucose >110 ngy/dL

Pl PR i Rl P B B VRS P of about 10
pteabouti 3000 rhg @at dey)tprafeedbdy irpthephaybeust sb@dt 100eto about 1000

met abol j ¢ syndrone. 25 In anot her enbodi nent, the
imﬂeﬁ’ﬁridéﬁ' i ncl udes a method of decreasing serum

trigl ycﬁédo?d?ﬁ% t®hn feﬁ%ﬁirﬁ@ltto?%é"ﬁl@@?#} theSYRELAE Betformin

of treating obesity conprising co- Im ni stering an
ePF Bt its galt whichde used is freMreneaigomienty timds theetrfass of the PPARa

t LV . t he PPA onist i.s in
R I o e
pr ef er abi yanothet lembodin%@tpfth@b?ARawgdnt%ﬁm'the fvﬁbtﬁ@ﬂin are

day.. In a further epbodi nent, e invention
rﬁ@ﬁﬁf&rgis'ﬁﬁ{ﬂﬁ%o# rOF G@erAMUBisteRRf-serum tri gl ycerides,
of treatd Rfothbe eftioBMrtC tRY PPARIBagNie  arld & IMformin are

obesi t¥ conpri SI_nP co-adnmini stering an effective
dadraipistesed sequept@llyagoni st and WD 2004/ 047831

. . ' . H clive. .
T oL o BB OB HEaf] il ot
ablotyyo B00@rergompeuntisyto theefaareapdtient, wittie a timgepadfod of up to

aQt?dﬂtt tavg%ta%oﬁpgll\félvel%ggrs. For ggarm&g,yéo-administration encompasses

(1) simultaneous administration of a first and second compound; (2)
administration of a first compound, followed by administration of a second
compound about 2 hours after administration of the first compound; and (3)
administration of a first compound, followed by administration of a second
compound about 12 hours after administration of the first compound. As
described herein, the present invention encompasses co-administration of a
PPARo agonist and metformin to a patient.

According to the present invention, a pharmaceutical formulation is
defined as the formulation of the active compound with encapsulating material as
a carrier providing a capsule in which the active component with or without other
carriers, is surrounded by a carrier, which is thus in association with it. This
includes tablets, powders, capsules, pills, cachets, and lozenges which can be
used as solid dosage forms suitable for oral administration.

An effective dosage is defined in the present invention as the amount of
a compound that prevents or ameliorates adverse conditions or symptoms of
disease(s) or disorder(s) being treated. With respect to the PPAR« agonist and
metformin, effective dosage means a pharmacological dose in the range defined
above. With respect to fibrates, the skilled artisan will understand and appreciate
that the effective dosage of a given fibrate will vary with the potency of the
fibrate.
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agoni st, preferably fromore to five tinmes and better
fromtwo to five tines. In another enbodi nent, the
PPARa agoni st and the netformn are adm nistered
simul taneously or co-adninistered. |In another

enbodi nent, the PPARa agoni st and the netformn are

10 adm nti.al l As ed in.thi .

applal catq? géh% 383533%%?1%'%%‘%“3#% Pé@é’n@ qnfﬁ%ana/ or metformin can

adyd pieptiredtacosrdingf tot wer mBeoes. Cﬂ@@#é?éiﬁecﬁ Roukd18f §é’rﬁﬁlstenng
|B within a tinme period of u about two
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Aqueous solutions suitable for oral use can be prepared by dissolving
the active component in water and adding suitable colorants, flavors, stabilizing
and thickening agents as desired. Aqueous suspensions suitable for oral use can
be made by dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methylcellulose, sodium
carboxymethylcellulose, and other well-known suspending agents.

Also included are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for oral administration.
Such liquid forms include solutions, suspensions, and emulsions. These

preparations may contain, in addition to the active component, colorants, flavors,
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route of adm nistering the PPARa agoni st and
metformn is nucosal adm nistration, nost preferably
oral admnistration. 5 For preparing pharmaceuti cal
conposi tions containing a PPARa agoni st and/ or
metform n, pharmaceutically acceptable carriers can be
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um “carboxynet’hyl cel | ul ose, and ot her wel | - known
suspendEXAMPIENtR. Effect of PPARo agonist and metformin co-

administration on triglycerides in ob/ob mice.

Studies were designed to evaluate the effects of fenofibrate, a PPARa
agonist, and metformin as a combination therapy, on triglycerides level in ob/ob
mice.

METHOD

Male homozygous C57BL/Ks/Ola/Hsd/lep ob/ob mice were stabilized for
2 weeks in the animal facilities in a temperature-, humidity- and light- controlled
room (21-23°C, 12-12h light-dark cycle). They were fed with a standard
laboratory diet and had free access to water. After acclimatization, they were
randomized into groups of 10 based on body weight, as follows:

Vehicle = untreated mice

Met 100 = mice treated once a day with metformin, 100 mg/kg
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Such liquid forms include 46l uti ons, suspensions, and
enul sions. These preparations may contain, in
addition to the active conponent, colorants, flavors,
WO 2004/ 047831 PCT/ EP2003/013302 9 stabilizers,
buffers, artificial and natural sweeteners,
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subdi Vi degobnto unit doses containing appropriate 5

qUEAA e d08MI/KG active conponent. The unit dosage
formcan be a packaged preparation, the package

cont ai ni.ng di screte quantities of preparation, such as

. pERED Sdglyeanides éexpressediing/) wRte pereieed at the bagisniog and the

a LWt dosage formcan be a
ERY ¢F B stﬁ%\ffgr ’etagggl"ﬁgt).

capsul e, t or lozenge itself, or it can
be the appropriate nunber of any of these in packaged

f e_nphar eutical. preparation of the
[ %gﬁﬁhﬁ-‘?’lggeaﬂﬂg'ﬁgﬁ%%éhliaélletl' conprising two separate
conpositions, the first conprising the PPARa agoni st

and the seco onprisin tformin or a
phar maceuti ca ql?jegEGEﬂflﬁg?ggﬁertdaylsﬁgrté%?t.m%t shown in
the exanples, the applidant unggpecteglry fgng tmat a

it
15 PPARg_agonist and metlfformin signifijcantly reduce
the tri gIV?EIGHGi des | evel |and0.7#ddk04ei ght 0g8iin).04nd

t hus t hat; F—a—conbrnatioa-gaxbe—used—tor—+he

treat rrer;Meg;ib?he net abolli ¢ Qgﬁ%rboﬁi or| fgg#tih%tﬁ
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illustrated-by the follgwing exanples| which are not

to be cqﬁ@@vq L@Ri- Met 190y t|i ngJ.69et0.02r elly 855ar0.02
i1l ustrary f et 020 features—of—th
i nvent i ojﬁ?‘%ﬁfﬁm Qé%:eﬂg Pge[?b%osfenéPARa agoni st and
metformn co- admnistration on triglycerides in ob/ob

m«ce, ..St.udi were desi.gned to evaluate. t ef fects of

F ety Lot VSRS B conBicE SRl It esbbR ke test
cOhdbicombaitgont ewagy Fetdfibkate Alopafs/kderers@Vidnofibra®i 6P mg/kg

+ Metformin 100 mg/kg was considered significant : p=0.0022.

The comparison between Metformin 100 mg/kg versus Fenofibrate 100 mg/kg +
Metformin 100 mg/kg was considered significant : p=0.0002.

The data showed that the triglycerides level was decreased in a
synergistic way when a PPARc. agonist was administered in conjunction with
metformin. It was unexpected that the decrease of the triglycerides level with
the PPARa agonist treatment was further enhanced when metformin was
combined to said PPARa agonist.

This is further unexpected as the metformin treatment showed no
effects on the triglycerides.

EXAMPLE 2: Effect of PPARc agonist and metformin co-
administration on triglycerides in db/db mice.



25 mce. METHOD Male honmpzygous C57BL/Ks/ O a/Hsd/ | ep
ob/ob mce were stabilized for 2 weeks in the ani nal
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controlled room (21-23C, 12-12h light-dark cycle).
They were fed with a standard 30 |aboratory diet and
had free access to water. After acclimtization, they
were random zed into groups of 10 based on body

wei ght, as follows: Vehicle = untreated mce Met 100 =

mce tr : | formn, 1 L kg WO
2004/ 04%Q@g§3%1%}:§g§%§%)ﬂoﬁf%§@ﬁé59%@5{8&5@89@%5%@ a PPARw
t raganist) andaretforchiry asva tdombirmatibh ltherbpy, HORigyRérides level in db/db
F 100- Mt 100 = mice treated once a day with

fgﬁ@?'i brate, 100 ngy/ kg and rretforrr}lnj 100 ng/ kg. 5EJI
Serum t INEIHQer i des (expressed in ¢ wer e neasure

at the be%i nning and the end of the study for each

5 group. THeleddéld weeksold SB3ARA/Ks B RY-dlin (dliz;R:blb)e’n'Et(;e}:r (EDviEaFrance)
Varhe pabiss et gplayiia e 8'2d ST TRl nimly (4039%) and 12
0.13h lightderkl ogrle (light 1006.0. 68 7:000;3m.)€edrturoll@&5 rooMyEtwith ad
10Q. . . b 02 .Val ues are expressed as mean
s Byt et B r 0.2, 08 e borniciietots elo aneatory
archow res. A@4, |LDMERY, FrgncEY Klﬂibuﬁlﬁ?cﬁlt the I@u@'y_.c WW&%%OfB%d 5 per
bet ween FSno i brate 100 ny/] 8 Ver sus en_ofl brate

10 gregend g l'%xﬁf%mﬁt'ﬁatmm% Mpseksevedsi der ed
si gni fi cpat mice Pvéte ARRed H0AN qqpﬁnbé&'ﬁv%%%ﬂ% to T14), with
Metform n 100 ng/ kg versus Fenofibrate 10 g+
VERGBipgiaRd afiernegn wavages witbribe varias tsgagmeits @amescribed be{ow.
p=0. 000%; e fatfes W%Y@%eﬁd?\% EHEJE blto&':l %la%%ﬁarsl c%‘ﬁgct!eg Vv%thout
was decreased in a
anticoagulant by retro-orbital puncture under CO,/0, anesthesia.
15 Triglycerides were measured at TO and T15 using the multi-parametric
analyzer.
Veh/Veh = Vehicle in morning/Vehicle in the afternoon
A300/Veh = metformin, 300 mg/kg in the morning/ Vehicle in the afternoon
B100/B100 = fenofibrate, 100 mg/kg in the morning/fenofibrate, 100 mg in the
20  afternoon
A300B100/B100 = metformin, 300 mg/kg in the morning, and fenofibrate, 100
mg/kg in the morning/fenofibrate, 100 mg/kg in the afternoon
A100/Veh = metformin, 100 mg/kg in the morning/Vehicle in the afternoon
B30/B30 = fenofibrate, 30 mg/kg in the morning/fenofibrate, 30 mg/kg in the
25  afternoon

30

A100B30/B30 = metformin, 100 mg/kg in the morning, and fenofibrate, 30
mg/kg in the afternoon/fenofibrate, 30 mg/kg in the afternoon
The results are summarized in Table 2.
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PPARa agoni st treatnent wad2further enhanced when
metformn was conbined to said PPARa agonist. This is
further unexpected as the netformn treatnent showed
no effects on the triglycerides. 25 EXAVMPLE 2: Effect
of PPARa agoni st and netformin co- admnistration on
triglycerides in db/db mce. WO 2004/ 047831

PCT/ EP2003/ 013302 11 Studies were designed to

eval uate the effects of fermablérate, a PPARa agoni st,

b gl ycerides level in Jﬂgléfﬁeriqﬁ’ﬁég.l) METHOD 5 Mal e

T/ T2 weeks ol df C587BRKS J R -db (§pgab) M C& var. TO/T15
Janvier, France) were housed in a tenperature

\@emgVen. 5C), rel atiflet BUdi dity R FOW and 12- B2h
(ﬂ]h;lﬁgark cycle (light 7:00 a.m to 7:00

LM )=controlled room with ad |ibitumacceéss to

A wsh (0.22 pm itgap+:vayer and,izHragnhat ed| pel | et
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R100/R400z at | on| perli®dt RS obser 086.+ 008* M ¢e werEs,5"

reaged during L4 consecutive|days (Tl to T14), with
ftern ge gesTw it the varipus *
rigggtzég%gggzs descﬁ?bbeﬂﬁégl o BAP611802t he | ni ce HePe

Hhegl7gd and bl opd sanples col | ected w thout

NMioppagul ant by retgo+onlita pg_ry@tiugj_%mnder 24 @
nesthesia. 15 [lriglycerides pere neasured at TO and

18=4Q) ng the m - - analyzer Veh/Veh = |
Hi0B20 i n nor n ng/lﬁ@ﬂ@ i n| t he.9af% @0abon | A300/F4&B™ =
%ngm n, 300 pg/ kg in the nprning/ Vehicle¢ in the
81001 810 = fgrof T prate, 100 Jorkg 7 m {1Ex
D’éj;ﬂdrgig?@gﬁofi bt at ékbll{)gblég in thz’l 12@83“2& noon's‘&g
(n=9)
Values are expressed as mean + SEM

Statistics : One-way analysis of variance followed by a Dunnett's test.

° non significant as compared to vehicle
*p <0.01
These data demonstrate the following:

. As far as metformin treatment is concerned, no reduction in
triglycerides level was seen.

. As far as fenofibrate treatment is concerned, the triglycerides level
was significantly decreased.

. As far as the co-administration of fenofibrate and metformin is

concerned, a further decrease of the triglycerides level was observed.

EXAMPLE 3: Effect of PPARc agonist and metformin co-
administration on body weight in Zucker rats
Studies were designed to evaluate the effects of fenofibrate, a PPARc

agonist, and metformin as a combination therapy, on body weight in Zucker rats.
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A100/ Veh = metform n, 100 ng/ kg in the norning/ Vehicle
in the afternoon B30/B30 = fenofibrate, 30 ng/kg in
the norning/fenofibrate, 30 ng/kg in the 25 afternoon
A100B30/B30 = nmetform n, 100 ng/ kg in the norning, and
fenofibrate, 30 ng/kg in the afternoon/fenofi brate,

30 m/&@he afternoon The results are summari zed
in Tabl —— 30 WD 2004/ 047831 PCT/ EP2003/ 013302 12

Tabl e Mald hogoyasius dRekérgrats of © ol $1 Hveeks .of TAQETArRd their lean

Veh/Veh 2.01 0.713 2.120.11 9.5 (n=10) A3p0/Veh 1. ,
0.CpAtrals gyere (;_a@%ms | ito graupsealindy ‘%f@é ‘21‘ @%FR’ W?'ﬁgt 6!“2%35““9
0. f}ma BRuldeveld)=9) A300B100/B100 1.76 0.11 0.56

0.02* -66. 8% _(n:7R A100/Veh 1.68 0.12 1.79 0.16 7.3
n=10 B3her3perimental groups Wergy 0. 08* -42,3* (n=8)

A100B3Q/ . 15 1.01 0.09* -48.3* n=9 Val ues
are enggggaeté’ Lﬁérerar%gh SEM5 Statistics : One-way

arral ysiGbesé ratsrtreatedwitb thewehiclbp.oq, taicedsly' s t est .
. Obese rats, treated with Fenofibrate, 30 mg/kg, p.o., once daily
. Obese rats, treated with Metformin, 150 mg/kg, p.o., twice daily
. Obese rats, treated with Fenofibrate, 30 mg/kg, p.o., once daily and
metformin, 150 mg/kg, p.o., twice daily.
Body weight was recorded every day during 30 days.
The results are summarized in Table 3.

Table 3
Body weight gain (% of
Body weight gain (g) | change vs vehicle treated
group)
Lean 33.7+3.0 -52
Vehicle 70.5+4.1 , /
Fenofibrate 52.0+5.8 -26
Metformin 67.2+4.0 -5
Fenofibrate + Metformin 444+ 4.1 -37

Values are expressed as mean + SEM

As shown in this example, the body weight gain is significantly lowered
when Zucker rats are treated with Fenofibrate and Metformine. This diminution in
the body weight gain is superior when the Zucker rats are treated with both
fenofibrate and metformine than when they are treated with fenofibrate or
metformin alone. Statistically significant differences between the combination of
metformin and. fenofibrate and the vehicle treated group are shown in the body
weight gain (statistics: global covariance analysis followed by Dunnett’s test,
p<0.05).
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of age and their |ean controls were random sed into
groups of 8, based on body weight and fasting plasnma
insulin levels. 5 The experinental groups were: A~
Lean rats, untreated; ~ Obese rats, treated with the
vehicle p.o., twice daily » Cbese rats, treated with
Fenofi brate, 30 ng/kg, p.o., once daily " Qoese rats,
treated with Metformn, 150 ng/kg, p.o., twice daily
10 Cbese rats, treated with Fenofi brate, 30 ny/kg,
p.o., once daily and netformn, 150 ng/kg, p.o.,

twi ce daily. Body wei ght was recorded every day during
30 days. The results are sunmarized in Table 3. 15
Table 3
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2004/ 047831 PCT/ EP2003/ 013302 15 CLAIMS 1. Use of a

PPARa agoni st, netform n and a pharnaceutically

accept abj e qagr bera fP?fAR'ixh%gBﬁi&Uf ﬁ%ﬁerrn‘ﬁnofan@ a pharmaceutically
phar maceutical fornulation . decreasing serum
t racgq:qxalée.c@g‘@r for the manufacture of a pharmaceutlcal ormulation for the

treatment of obesity.

4. The use according to one of claims 1 to 3, wherein the PPAR«
agonist is a fibrate selected from the group consisting of gemfibrozil, fenofibrate,
bezafibrate, clofibrate and ciprofibrate, a fibric acid derivative or a

pharmaceutically acceptable salt or ester of said fibric acid derivative.

5. The use according to claim 4, wherein the fibrate is fenofibrate,
fenofibric acid or a pharmaceutically acceptable salt or ester of fenofibric acid.

6. The use according to one of claims 1 to 5, wherein the effective
dosage of the PPARa agonist is in the range of about 10 to about 3000 mg per
day.

7.  The use according to one of claims 1 to 6, wherein the effective

dosage of metformin is in the range of about 10 to about 3000 mg per day.

8. The use according to one of claims 1 to 7, wherein the PPARx

agonist and metformin are administered simultaneously.
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13. The method according to claim 12, wherein the fibrate is
fenofibrate, fenofibric acid or a pharmaceutically acceptable salt or ester of

fenofibric acid.

14. The method according to one of claims 11 to 13, wherein the
effective dosage of the PPARo agonist is in the range of about 10 to about 3000
mg per day.

15. The method according to one of claims 11 to 14, wherein the
effective dosage of metformin is in the range of about 10 to about 3000 mg per
day.

16. The method according to one of claims 11 to 15, wherein the

PPARq agonist and metformin are administered simultaneously.
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The net hod according to claim11l, wherein the PPARa
agonist is a 15 fibrate selected fromthe group
consi sting of genfibrozil, fenofibrate, bezafibrate,
clofibrate and ciprofibrate, a fibric acid derivative
or a pharnmaceutically acceptable salt or ester of
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or este fenofibric acid. 14. The net hod according
to one of clains 11 to 13, wherein the effective
dosage of the PPARa agonist is in the range of about
10 to about 3000 25 ng per day. 15. The nethod
according to one of clainms 11 to 14, wherein the
effective dosage of netformn is in the range of about
10 to about 3000 ng per day. 30 16. The net hod
according to one of clainms 11 to 15, wherein the
PPARa agoni st and netformin are adm nistered
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17. The met hod according to one of clains 11 to 15,
wherein the PPARa agonist and netformn are
adm ni stered sequentially.



