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WD 2004/ 080450 PCT/ EP2004/ 004010 Use of a fibrate and
orlistat for the treatnent of obesity The present

WO popesi4om rel ates to the use of a fibrate andPOI/EPRD&H004010

to treat patients suffering from obesity.
Tetrahydrolipstatin ("THL") is an inhibitor of
pancreatic lipase and is 5 known by the generic nane
orlistat. The use of THL as a nedi canent, particularly
as an anti-obesity agent and pharmaceuti ca
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group consisting o ge brozil, fenofibrate,
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b i.nc udes a nethod for the
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range
of obesity, comprising co-administering an effectlve dose of a ﬁbrate and orlistat.

The fibrate used in this method may be selected from the group consisting of
gemfibrozil, fenofibrate, bezafibrate, clofibrate and ciprofibrate.

In another embodiment, the invention includes a method for the treatment
of obesity, comprising co-administering an effective dose of a fibrate and orlistat,
where the effective dose of the fibrate is in the range of about 10 to about 3000
mg per day.

In another embodiment, the effective dose of orlistat is in the range of
about 50 to about 1440 mg per day.

In another embodiment, the fibrate and orlistat are administered simultaneously,
in a method for the treatment of obesity, comprising co-administering an effective
dose of a fibrate and orlistat.

In another embodiment of a method fqr the treatment of obesity, the

fibrate and orlistat are administered sequentially.
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I n anot her enbodinent, the fibrate and orlistat are
adm ni stered sinultaneously, in a nethod for the

woe@ansant of obesity, conprising co-adm ni st ePCTEPZEN4/004010

effective 30 dose of a fi¥ate and orlistat. In
anot her enbodi mrent of a nmethod for the treatnent of
obesity, the fibrate and orlistat are adm ni stered
sequenti al | y. CONFI RVATI ON COPY WD 2004/ 080450
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As used in this application, "co-administration" means the administration
of two or more compounds to the same patient, within a time period of up to about
three to about four hours. For example, co-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 4 hours after
administration of the first compound. As described herein, the present invention
encompasses co-administration of a fibrate and orlistat to a patient.

In the present invention, fibrates are defined as PPAR0. agonists (peroxisome
proliferator activated receptor alpha agonists), including fibric acid derivatives (e.g.
fenofibric acid or clofibric acid) 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
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si mul taneous adm nistration of a first and second
conpound; (2) admnistration of a first conpound,

w0 odososwso by adm ni strati on of a second conpouPdI/EPI®04/004010

2 hours after administratidn of the first conpound;
and (3) admnistration of a first conpound, followed
by adm ni stration of a second conpound about 4 hours
after 25 admnistration of the first conpound. As
descri bed herein, the present invention enconpasses

p-adm.ni.strati.on of a.fibrate an listat .
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hydrol ysi.s__ of VL tri %}éyce i de content and enhanced
prmacsitesblyicssrsPiahl e Falls Pt agents  al so may al ter

the compasfibiafs Qbmhidci¥iPhyaifable RXBHBN® caPdules. Each capsule
decreasi ng hepatic production of apoC 111, an

icohfalistédrmg bf iiqropized &nafibiagase activity. These 5

compounds are also reported to cr e tig VLDL
CrTbry o frte fith dbf SRHYE Cushflie LG FRRRBRRE ity ppoma
A6 cSIds NesiaserARd HRY ifisimE | RglfRkity acilhsxi¢ailling. n a
Fi brate conpounds i ncl ude ut are not limted to
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Fenof : kﬂlaflbraieﬁ ic eoneicgtially yavailable adsl At@enidvS® arapsyles. Fach
capsul es. Each capsul e. contains 67 of m cronized,

RN EpLAIBs SRR P EbIEE: GIOttRue ARV Ty éL‘ﬁIé <gs6Tirt Gpigk by
f | t |1 g\We i rkdhe Brakd. Y
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rehdigsteiod maf by/idBtreasetl e kismaly iinttibit teehépatiodsleasand linpptoteins
6&)51%01%&1}5; t J\/%Lest 'an It:)ct)]tgntiate the action of lipoprotein lipase. The

recommended daily dose of clofibrate is 2 g, administered in divided doses.

Gemfibrozil is commercially available as Lopid® tablets. Each tablet
contains 600 mg of gemfibrozil. Gemfibrozil is a lipid regulating agent that
decreases serum triglycerides and very low density lipoprotein cholesterol, and
increases high density lipoprotein cholesterol. The recommended daily dose of
gemfibrozil is 1200 mg, administered in two divided doses.

Fibrates include PPAR0: agonists; the PPAR agonists may be identified
according to an assay described in US Patent 6,008,239. Pharmaceutically
acceptable salts and esters of PPAR agonists are likewise included within the
scope of this invention. Compounds which are PPARc agonists include

compounds such as those described in US Patent 6,008,239, WO 97/27847, WO
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15 catabolismof triglyceride rich |ipoproteins (i.e
VLDL). Cofibrate is commercially available as
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of clofibrate. Clofibrate lowers el evated serum li pi ds
by reducing the very lowdensity |ipoprotein fraction
rich in triglycerides. Serum chol esterol nmay be
decreased. It may inhibit the hepatic rel ease of
[ poprotei ns 20 (particularly VLDL) and potentiate the
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97/ 28137 and WD 97/ 28149. Certain fibrate conpounds
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An effective dose 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 orlistat, the effective dose
is in the range of about 50 to about 1440 mg/day given in one or more doses,
preferably three times daily, preferably in the range of about 120 to about 720
mg/day and more preferably in the range of about 120 to about 360 mg/day.
Orlistat is preferably administered orally. With respect to the fibrate, the effective
dose is in the range of about 10 to about 3000 mg/day given in one or more doses,
preferably in the range of about 50 to about 1200 mg/day, and more preferably in
the range of about 50 to about 300 mg/day. The skilled artisan will understand and
appreciate that the effective dose of a given fibrate will vary with the potency of
the fibrate.
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e, or (-)-tetrahydrolipstatin. According to the

present invention, a preparation is defined as the

formul ation of the active conpound(s) with

encapsul ating naterial as a carrier 15 providing a
capsul e in which the active conmponent with or thput
other cafriers, i.s syrrounded by a carrier, which is
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Sgmubiargoosly, A2@Quengiailyy In apdefoned embedigicabloy theinveMfon, the
range of . a out, 50 about 300 nu/day. The skilled

at?lfr%gaﬁn%oﬁ‘s Unter ¢EsterRd) sipplisneepsyc masatprefeeably in one

efofeglblideestRafingfth&fidiaethd diat e Wi ll vary with the
pot ency of 301 t‘ghe fli t?r ate. WO 2004/ 080450
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orlistat, pharmaceutically acceptable carriers can be either solid or liquid. Solid
form preparations include powders, tablets, pills, capsules, cachets, suppositories,
and dispersible granules. A solid carrier can be one or more substances which may
also act as diluents, flavoring agents, binders, preservatives, tablet disintegrating
agents, or an encapsulating material.

In powders, the carrier is a finely divided solid which is in a mixture with
the finely divided active component(s). In tablets, the active component(s) is (are)
mixed with the carrier having the necessary binding properties in suitable
proportions and compacted in the shape and size desired. The powders and tablets
preferably contain from five or ten to about seventy percent of the active
component(s). Suitable carriers are magnesium carbonate, magnesium stearate,
talc, sugar, pectin, dextrin, starch, gelatin, tragacanth, methylcellulose, sodium

carboxymethylcellulose, a low melting wax, cocoa butter, and the like.
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to about 1440 ny per day. 610 According to the
invention, the fibrate and orlistat can be

adm ni stered sinultaneously, or sequentially. In a
preferred enbodi nent of the invention, the fibrate
and orlistat are adm nistered sinmultaneously, nore

f .. one  formulatio taining the fibrate
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on, nmost preferably oral adm nistration.
%chlr%%%t?ﬂ;ﬂng phar maceuti cal conpositions containing a

fi brat e Aamdéwy solgtidnis Shigdble R JEATREGS Bhr E@bfcﬁa@ﬁ%&@ V?nn% the
cartiers can be either _solid or liquid.” Solid

pP%thé?r %E’P?R%‘@n‘i Reeige apbadbing suitabis @ﬂtlsrantﬂ, flagors, stablhzmg and
Cﬂﬁﬁs’:& Fst gesn%ﬂpﬁgﬁé Carngugéens%n g}n %ﬁ &‘31‘ ora‘f use can be
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Oform the preparation is subdivided into unit doses containing appropriate
quantities of the active component(s). The unit dosage form can be a packaged
preparation, the package containing discrete quantities of the preparation, such as
packeted tablets, capsules, and powders in vials or ampoules. Also, the unit
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the
appropriate number of any of these in packaged form.

The amount of each compound to be administered will depend on a
number of factors including the age of the patient, the severity of the condition
and the past medical history of the patient. It is generally envisaged that each unit
dose contains (1) from about 10 to about 1000 mg, preferably about 50 to 600 mg,
more preferably about 50 to about 200 mg of fibrate, and/or (2) from about 50 to
about 720 mg, preferably about 120 to about 360 mg of orlistat. Typical unit doses
contain 67 mg, 140 mg, 160 mg, 200 mg, 500 mg or 600 mg of fibrate and/or 120

mg of orlistat.
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Li quid form preparations include sol utions,
suspensi ons, and enul sions, for exanple, water or

wowrioens@Esopyl ene gl ycol sol utions. For parent ePEI/EP2004/004010

injection Iliquid preparati®ons can be formulated in
solution e.g. in aqueous polyethylene glyco

sol ution. 5 Aqueous solutions suitable for oral use
can be prepared by dissolving the active conponent in
water and addi ng suitable colorants, flavors,

stabilizing and thjckenj nts.as eSJred e us. .
suspenstEnEVERL 5 lgﬁ%fé?tgg%’ t@&foﬂ%wmﬁa Which is
Cﬂcﬁ RE ! st fd Nlidng 'bYJ't ARGc190ki MEIIRRARARLHE sdfle preferred
water with viscous material, such as natural or
g&mnhsmfdmguwanmme3|ns nethylcellulose, sodium 10

car boxynet hyl cel | ul ose, and ot her well -known

suspendi ng agents. Also included are solid form
preparations which are intended to be converted,

shortly before use, to liquid fornwgmfparatlons for
JEBAMBHEnEslectof mfibratsand orlistat ep-adminisiration ge body weight

sol uti spensi ons

orepar a %ﬁtg&ﬁ&@ glg'ﬂtg%ed tg%gﬁlﬁ% éﬁé{ 912%6@ Pl?shlgg a c?mbmatlon of
Clefgitigltand odlisatdml dy fedgtar s, 15 stabili zers,

buffers, artificial and natural sweetener

di sper sHstdata fRncibingrdy, which s |SPV%W%’&e‘é§éEﬂ}éle 1aAgmprpiirate
| &8s fth%%Q&gdﬁPe%p{q Sh)nﬂl%]f%oﬁ % Bohit RfSEALAB et mice
osage C or e

unit orm preparation is
S\Mﬂddahlgheﬁt diet,araatddt witho Seme fiboutd aione ngwahrmh)qjatl aédme, and mice

it s the actiyve co heu osage
P i élefpg@k%@& Gl oty BoPE i ds fieruoi ired
%f&%}”"a‘ﬂﬂ Q) ‘aie?é’ ﬁ§h§ cﬁ’ﬂ&@ﬁdet b&ﬁ/eéﬁ nhifEwithep ﬁfg%tﬂaﬁ’ Biet, treated
packet ed | ets, capsules, and powders in

vwm‘th 8 combzmpouIOﬁenoﬁbsai@ andh erlistats andowicequitl arstandand diet (the

ab e cachet zenge itself, or it
%é’(r‘:iiy lglﬁ@f%tﬁ?&?ﬂ?ﬁeésﬂ%%&?e@f any of these in
packagerhetdtors, bdike RMBUNLS OF HRAG e giTie Wbthidcd When orlistat is
adm ni stered wi ll depend gn a 25 nunber of factors

iadenivigierRyl inrerbiration viithee fliefcent, the severity of the
Clﬁfl‘ pn and the past nedical history of the
atl is generally envisaged that each unit
d«ﬂﬁﬁakont ains (1) fromabout 10 to about 1000 ng,
prefer y abouyt 50 to 600

nore prefe I t
50"t o bl WS RORBIAY S0 GnbFGr eSyeq 1B 4000 They
30erb Dut into individual cages in a temperature-, humidity- and light- controlled
room (21-23°C, 12-12h light-dark cycle). They were fed with either a standard

laboratory diet or a high-fat diet, and had free access to water. After

acclimatization, they were randomized into groups of 20 animals, based on body

weight.

The experimental groups were:

e  Group 1: mice fed with high-fat diet

o Group 2: mice fed with high-fat diet, treated with fenofibrate 25 mg/kg p.o.,
mixed with the diet

o Group 3: mice fed with high-fat diet, treated with orlistat 2.5 mg/kg p.o.,
mixed with the diet
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about 720 ng,

orl

i stat.

Typi cal
wd a@4.08p45200 ng,
nmg of orlistat.

preferably about 120 to about 360 ng of

unit doses 30 contain 67 ngy, 140 ny,
500 mg or 600 ngy of fibrate andr/@rP2002@4010
WO 2004/ 08450 PCT/ EP2004/ 004010 7

The invention is further illustrated by the foll ow ng
exanple, which is not to be construed as limting,
but nmerely as an illustration of sone preferred

features of the invention.

fibr d orI st at

Thi saci‘ Qs"f"&hg‘@h%
usin [
bodygaé."%ﬁ%@ 2”%%

5 EXAI\/PLE Effect of a

"t Fgaen ik BBp Rl Epe po

Iﬁ&g@{)\,&tﬁr@é geaNd orlistat on
fromthis study, which are

sumdiroged: miceTabkathstandemohsit rate 10 that after 6

weeks of treatnent (1) there is a significant
di fference between mce

mce

W th

with a high-fat diet,
Vﬂt&z%tzfc?nqﬁtll B2t GreabRBSiQT aWirhdhnOk! ded. AR eilte NRere aﬁﬂjected to
a standard diet (no normalization of th
Hoahynetidsi gt . idsp sis¥r watcansideredasignificant.ce) ,

treat ed

and (2)

there is no difference between mce with a high-fat

di et

orl

i stat,

treated with a conbination of fenofibrate and
and mce with a standard diet (the
wei ght of the treated mce is nornalized).

15 body
Ther ef or e,

better control of the bodyT%HPéht i s obtai ned when

or lr—stat—s—Tad 1l wtth
fibrate. I\/ETIJ 1"2\@?#31'1 EB&*’A g lﬁ\%é:f%gl ng Gain
apprr oxi mat eld) 22 g,leigme recei vagweélam CERJ. Thhey \r/4vere
put—into individua N a tenperatuie- wH-gi-Ly
aanIGlf@lgThl cont A8i60&D. %$ oom ( 98.9330.411 2~ 12h913ﬁdh(i 3Qfar k
cy ITC)" thretrth antar
I hg’lré\"( y dilet 10653 high- fa t 2478 d"%?] 1ad7159+043*
way er aceli N, | The¥owes 8g+
raﬁng}gm Zed |ﬁht 0 gﬁgﬂz%f 20 g’ﬁ?%ﬁﬁﬁ@ ased on —bog
Group 4 19.64 +0.28 26.46 £0.28 6.82 +£0.26
Group 5 19.42 £0.20 25.92 +0.42 6.50 %+ 0.29

* p< 0.05 relative to Group 5




25 wei ght. The experinmental groups were: o Goup 1
mce fed wwth high-fat diet o Goup 2: mce fed with

whe@hos@so diet, treated with fenofibrate 25 ngPROEP2004/004010

10

15

20

25

30

mxed with the diet 30 o Gup 3: mice fed with
high-fat diet, treated with orlistat 2.5 ng/kg p.o.,
m xed with the diet WO 2004/ 080450 PCT/ EP2004/ 004010
8 Goup 4: mce fed with high-fat diet, treated with
fenofibrate 25 ng/kg p.o. and orlistat 2.5 ng/kg
p.o., mxed with the diet 8 g&ﬁ/ﬁp 5: mce fed wth
standard diet 5 Statisticstl data are presented as
nmean sem Results were subjected to Dunnett's t

test. Ap < 0.05 was considered significant. Table 1
Initial body Body weight after Gain weight 6 weeks

16755 35 tndls Ogiiy d gophagmauicaly gesspibiotiser in the

Omdbufétute of HmFicdmeR foPthe Heatr@ R BPolesky. 64 0. 28
26.46 0.28 6.82 0.26 Goup 5 19.42 .20 25.92

0.42 6.50 0.29 10 * p< 0.05 relative to Goup 5 WO
|

2004 O EBREOR GRS B P M S o e

cgrouperconsistig® of gemfibrozil, fenofibrate, bezafibrate, clofibrate and

ciprofibrate.
3. The use according to claim 1 or 2, wherein the fibrate is fenofibrate.
4. The use according to one of claims 1 to 3, wherein the fibrate and orlistat

are administered simultaneously or sequentially.

5. The use according to one of claims 1 to 4, wherein the effective dose of the

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

6. The use according to one of claims 1 to 5, wherein the effective dose of

orlistat is in the range of about 50 to about 1440 mg per day.

7. A pharmaceutical composition containing a fibrate, orlistat and a

pharmaceutically acceptable carrier.

8. The pharmaceutical composition according to claim 7, wherein the fibrate
is selected from the group consisting of gemfibrozil, fenofibrate, bezafibrate,

clofibrate and ciprofibrate.

9. The pharmaceutical composition according to claim 7 or 8, wherein the

fibrate is fenofibrate.



5 manufacture of a nmedi canent for the treatnent of
obesity. 2. The use according to claim1, wherein the

WO Riwnas@Eso s sel ected fromthe group consi sti NBCDEP2004/004010
genfibrozil, fenofibrate, Wezafibrate, clofibrate and
ciprofibrate. 10 3. The use according to claim1 or 2,
wherein the fibrate is fenofibrate. 4. The use
according to one of clainms 1 to 3, wherein the fibrate
and orlistat are adm nistered sinmultaneously or

sequentjally. 15 5, The use according to one of clains

1 4o 4, Thtnehamzcericakcomppsijien sserddng tmeoner phrckaimsi € to 9,
| RohPghih @R8E Houp PP abbt | QAR my per day. 6.

The usé %ccor Pﬁg tozgﬁgtggxéﬁﬁﬁﬁgﬁgggo 5, wherein the
effective dose of 20 orlistat is in the range of

ahout t o, about . 1440 er day. 7. A pharmaceutica
cg‘ﬁ‘posi 1 oRNATRAGE iR r&?ng’%ﬁ t9pagesording gt e ghlaims 7 to 10,

5 phearBsEEbmAbbYt ALGEBLALIR) lﬁgg?fgﬁfstat,% 8. The

phar maceuti cal conposition ac Ing to claim7,
wherein the fibrate is selected fromthe group

consi sting of genfibrozil, fenofibrate, bezafibrate,
clofibrate and ciprofibrate. 9. The pharnmaceutica
conmposition according to claim7 or 8 wherein the 30
fibrate is fenofibrate. WO 2004/ 080450

PCT/ EP2004/ 004010 10 10. The pharmaceutica
conposition according to one of clains 7 to 9,

contai ning fromabout 10 to about 1000 ng of fibrate.
11. The phamaceutical conposition according to one of
claims 7 to 10, 5 containing fromabout 50 to about
720 ng of orlistat.



