1 Conbined use of a fibrate and orlistat for the
treatnment of obesity The present invention relates to
the use of a fibrate and orlistlat to treat patients
suffering fromobesity. Tetrahydrolipstatin ("THL") is
an inhibitor of pancreatic |ipase and is 5 known by
the generic nane orlistat. The use of THL as a

nmedi canent, particularly as an anti-obesity agent,
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3000 25 ng per day. In another enbodi nent, fhe

ef f ect i véicgoskngly, ihe |present invention relptes taraymetiiod fiydle treatment
50 otf.Sb%@&yEor%ﬁé&nggo-ggﬁlilgﬁgﬁng an effective 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 meth(;d for the treatment

- of obesity, comprising co-administering an effective dose of a fibrate and 6rlistat,

where the effective dose of thé 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 for the treatment of obesity, the

fibrate and orlistat are administered sequentially.
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wonreRalseid of obesity,

In anot her enbodi nent, the fibrate and orlistat are
adm ni stered sinultaneously, in a nethod for the
conpri sing co-adm ni St er ipgQ/EPR004/004010
effective 30 dose of a fibrate and orlistat. In

anot her enbodi nent of a method for the treatnent of
obesity, the fibrate and orlistat are adm ni stered
sequentially. 4 WO 2004/ 080450 PCT/ EP2004/ 004010 2 In
anot her enbodi ment, the invention includes a nethod

for the treatnent of obesity in a patient already
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co-adnministered wth a fibrate. Furthernore, the
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SRR R 1 BB e ferdh R R oy Pl Soniol i
Hoge bffcRt ndion VriiNa198 88ladfihdRrdPAHA i iRakl Si de

effects, as a lower dose of orlistat is used. As used
i n t hi Sudbgmaget it appheanidhisnisbowat theh thereassaciatien of both
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therapeoiit effests. hours. For exanpl e, co-adm nistration
eheonp g?ﬁvegl%i%n also enables the reduction of side effects, as a lower dose
of orlistat is used.

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 PPAR 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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B B, B853S el s
ahalestiwpl shayrbe aletregsddidt may inhibit the hepatic release of lipoproteins
(particularly VLDL) and potentiate 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 PPAR«: agonists; the PPAR® agonists may be identified
according to an assay described in US Patent 6,008,239, Pharmaceutically
acceptable salts and esters of PPARw agonists are likewise included within the
scope of this invention. Compounds which are PPARQ 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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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 rahge 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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present invention, a prepar ation is defined as the
formul ati on of the active conpound(s) with
encapsul ating material as a carrier 15 providing a
capsule in which the active conponent with or wthout
other carriers, is surrounded by a carrier, which is
thus in Hssosesahi Oy This | ets

caqgul es, péﬂubﬁ,feg%tg g{)sﬂfe %%ggtgﬁ @ 1SOQWeT % rfhat co-

powder s
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of disease(s) oirﬂ%l ?tgc,eo? %‘f)f&%é G PRt ISt 9f gemiibrozil,
ré@qséibrat@,obazaﬁbmteablomme ahd eprofrafko fRofibfaté Belhg%e referred
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V\¥1 % egt to the fibrate, the effective dose
e ra 3’% 14 about 10 to about 3000 ng/day g| ven |n

one or K@é(ﬁ' n%éﬂ‘tﬁhagley ﬁblglté Qr?c% 8&5%}% r})% :llcﬁglmstered

SQ t o about 00 ny/ day, nore pre
uﬁb@ gt sepentalihdnta phifergl eapodiiat %k\' *tl'lé ﬁﬂ/ention, the

a der st.and. and appreciate that th
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FfOi'mulaﬁom ﬁonta&mmefﬂbmtataﬁd oMfd40041080450
PCT/ EP2004/ 004010 The present invention relates to
the un ﬁls@wulaylonhaf theeo fibertierand/si balistAmOlkcdes can

| ef fect
e Sk b
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%ou conS|st|ng of genfibrozil
clofibrate and ciprofibrate; fenofibrate

bei ng 11“6? p%ﬁ.ﬁﬁérﬁ%rmaceuﬁcal compositions containing a fibrate and/or
orlistat, pharmaceutically acceptable carriers can be either solid or liquid. Solid

form preparations include powders, tablets, pills, capsules, cachets, suppositories,
and dlspermble 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 magnesivm 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. %0 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 sinultaneously, nore
preferahly in one fornulation containing the fibrate

and or | iLsiHid formapreparetiensciacludo soltiansonspetisione and emulsions,

fi d orlistat nmolecules,capn .15 he prepared . .
20 PR bler O WAL ReAR SRS it P Biics. P PareBeral injection
adiquitl preplidiions tdaf Bd BSEh@ataN¢h Qbhdishal ¢! th THEARA! polyethylene
adm ni stration, nost preferably oral admnistration:

Fc&lycﬁl ﬁfﬂﬂﬁi?fhg phar maceuti cal conpositions containing a
fibrate [.Qr Qrlistat armaceutically acceptabl e |
carriers aﬂgi)%()lg\[l??iseﬁm@meﬁgr B'ig?weq%ﬂlhge : d @OdIF%PﬁWg the
peepar edrhipdifent BE WiEe AR stﬁﬁﬁe%oémgﬁié, ltBrvors, stabilizing and
capsul es, cachets, suppositories, an I spersi Bt &

g flHpkanEg ageniyps dlegizgd. | Aqueons stmpensienssuitable for oral use can be

y i ch | t di | ts,. fl i.ng
T O TR
agmtdrial, suchaas m&ﬁﬁtﬂraéwﬂﬂfbtfﬁﬂ%rﬁh ?5(1:1%155‘ ﬁ@ﬂﬁ@%e‘fhﬂds@,e sodium

il ¢ . ; §,ak
carrier is a finely divided solid wh IS |

. nfatbemansihylsellvlgse, igad othes welldmpmaesiispending agents.

ot 58 A ARSI S o v

_beanverted, horty béfege gk, 30! iitaidl form gﬁ@ﬁ&hﬁé@ﬁn%}ﬂ administration.

esired. The powders

C acted.in the shape and size
' ag'ga't g‘kﬂ‘@‘{l s?"rﬁsef@?lﬂ& ysolutions; nsuspenmions;cand emmldons. These

Srpifsucay OReosTh S, W) LR SOSRRSR b, v,
si’tdahmr&, baffetsal axtifisiahaand patatdl nswekdiidr,N dispehifd; thickeners,
SR Riline chGHERABSUEE 27\ cw ol 1 ng wax, cocoa

g_Ut ter, TRghdrRRcides] pl\éﬂngﬂgrf' {sqﬁgfé&l? g@%gééc%ﬁqu ﬁ)l such
form the preparation is subdivided into unit doses containing appropriate
quantities of the active componeni(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 emnul sions, for exanple, water or

ter 8J#])ropyl ene gl ycol solutions. For parenteral

liquid preparations can be fornul at &§TEP2004/004010

solution e.g. in aqueous pol¥ethyl ene glycol
sol ution. 5 Agqueous solutions suitable for oral use
can be prepared by dissolving the active conponent in
wat er and addi ng suitable colorants, flavors,
stabilizing and thickening agents as desired. Aqueous

o spor oithg Rgte i b e B B g Bxslfpte, whick is
Vadteto B¢ tBnsthRdoasSlimitBige Hul merélyCly &5 ilf@tktieh offsome preferred
s hetic_guns, resins, methylcellul ose, sodium 10

nt

Buss/petbayeatinl ose, and ot her wel | - known
suspendl ng agents. Also included are solid form
preparations which are intended to be converted,
shortly before use, to liquid formpreparations for
oral admnistration. Such liquid forns include

SBRANIBRE: Bifeqsof oi drate and odinint¢oadmiiyregion on body weight
h
P onponobt Sudbfas Sidtico s hd Bhce? of o8 & dotibination of

bf¢hdBhiate aid brfisei ah bady wegihyr al sweet ener s,
di spersants, thickeners solub|I|Z|ng agents and the

i ke. THee patarfrme dbisistudy, phighesr atsllmmwe i flablenl ydemonstrate

r- n
M e
thhltﬁgleﬁatqﬁet; heatad iwitkefcaofidatedlohs pr witheorlistat 21006368 mice
fo can be Iad packaged 20 preparatiqgn, the package

c (B aopmakieationof the bedy Wrighids PbReNSd in troated
Wiy i A e SR ST fy, o

awnhpmhﬂ;matahi ef fenoﬁbm andaorlismz,emglanjideﬁwith A sandatd diet (the
an be.the ropr,i at e, nunbey, any of these in
éﬁ@‘l %htfc{ﬁtﬁgg?ﬁt}édé‘ﬂﬁ%ﬁtn@ - conpound to be
adm ni
STIRAEfbr¥Y bektef %&t?cﬁcg dg;{thﬁggtaﬁ @ﬁ% oBtaiféf Eﬁ orlistat is

i ncl uding the age of severity o
(ﬂdndmﬁtemdummbmmcpmwithmdihmal hi story of the

m{} is generally envisaged that each unit
Ral ns (1) fromabout 10 to about 1000 ng,
Meielsabl y about 50 to 600 ngy, nore preferably about

50 to about 200 ng of fibrate, and/or (2) from about
50 to Mice weighing approximately 20 g were received from CERJ. They

were put 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:

o  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, preferably about 120 to about 360 ng of
orlistat. Typical unit doses 30 contain 67 ng, 140 ng,

Wégg%%(‘%“ﬂ%oo mg, 500 ng or 600 ng of fibrate a”%ﬁ‘fmﬁ&ﬁmmmo

rTi stat. WO 2004/ 080450 PCT/ EP2004/ 0040

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. 5 EXAMPLE: Effect of a
fibrate and orlistat co-adm nistration on body wei ght

- Thi's @} Wake 388 WeMaHsh Pateied, 4RbRdIWkh Hddiblae 25 mg/kg p.o.

using a rrbl nation of -fenofibrate and orlistat on
body ami@hstatzﬁeng/kg@ d.y mixedivithshediet which are

surrmarlzed in Tab e,ﬂi, dgnﬁgjstrate 10 that after 6

v ek SSERUD; § anie with ptapRafdicls 5 sjgni fi cant

di fference between mce wth a high-fat diet, treated
with fenofibrate alone or with orlistat al one, and
NSrastion thﬂadstbaﬂﬁ:demdseﬂt&k a$ Moeano edrh z Rieswits oferd lsabjected to
body vveut; is observed in treated, mce) and (2).
tﬁwttg tst b PR Tesrensidercdiguificenth” a hi gh- f at
diet, treated wth a conbination of fenofibrate and
orlistat, and mice with a standard diet (the 15 body
wei ght of the treated mce is normalized). Therefore,
better control of the body %gﬂb i s obtained when
orlistat is admnistered i ination with a

fi grate—vEl LT 0
apgroxi mately ZOI]nger e‘fi ec a#\?g% %ﬂ%@é The?a\l/\l/lere
put| i nto indiyi duaweighgies i h a téwpeksat urg-, humdity-

an Jrlnhf coht-rolled—roon /')1 236G 3424 dh—H-et—ear

cydl CE?“P'Fhey wer £9.60% O\i\l& h =| { R8O3A & hnddr d 933 £0.30%"
lagc g‘ggu]e y_urbr . f%ﬁ?er : cc [ ng?;i;at ﬁéz " Eey%—}.g A3*
randgeg8d 1Nfo g5eiRy B 2P aByyl£e.3hasqd onseedygH
Group 4 19.64 :0.28 26.46 +0.28 6.82 1026
Group 5 1942 +0.20 25.92 4042 6.50+0.29

* p< 0.05 relative to Group 5
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%@% O%éalgt treated with fenofibrate 25 ny/ kg p. 8§ Dec2004

PPh the diet 30 0 GoupP3: nice fed w th

high-fat diet, treated with orlistat 2.5 ng/kg p.o.,
m xed with the diet WO 2004/ 080450 PCT/ EP2004/.004010
8 Grou ”‘." .LL.,AV ! e : XA [L...U th
fenofi brate 25 ng/ kg p. o. and orllstat 2.5 g/ kg

p.o., mxed with the diet o Goup 5 mce fed with
L. st adtsar df di eﬁbreBe,SDdtstﬁt ped a phatma@uticaliye apreptablt adry in the

se S ubj e nett's
oSSR 5 A5 YT e s
frohii the a%rolﬂgd)éorﬁ%% Obdm o, %idﬁbr%@' %Qiafﬁ)ré{’tﬁe@oﬁbrate and
G oup 60 0.18 28 93 0.471 30* Group
ciprefitgste. 0. 22 27.25 0.47 7.60 o 43 % Group 3 19.53
0.25 27.12 0.39 7.59 0.28* Goup 4 19.64 0.28
26.46 0.28 6.82 0.26 Goup 5 19.42 0.20 25.920.42
2. 6. 5@he Ose2&cohgtoRiaif. 1) Whedin thevtbri® i§Xedbfibfatd?CT/ EP
2004/ 004010 9 Dec 2004 filed 12 Mar 2004 -9 Anended
clainms for International Prelimnary Exam nation 1.
3. UseTqf L@F fdcp(;rﬁf;n% to OElalr? LAty a&ﬁnie‘ 2pt€7ﬁ{ep§ﬁ GHl 'fﬁ)%tleyand orlistat are
acceptable carri
administered s1multaneously or sequentially.

4. The use according to one of claims 1 to 3, wherein the effective dose of the fibrate

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

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

the range of about 50 to about 1440 mg per day.

6. A pharmaceutical composition containing a fibrate, orlistat and a pharmaceutically

acceptable carrier, wherein the fibrate is selected from the group consisting of gemfibrozil,

fenofibrate, bezafibrate, clofibrate and ciprofibrate.

7. The pharmaceutical composition according to claim 6, wherein the fibrate is
fenofibrate.
8. The pharmaceutical composition according to claim 6 or claim 7, containing from

about 10 to about 1000 mg of fibrate.

9. The pharmaceutical composition according to one of claims 6 to 8, containing from

about 50 to about 720 mg of orlistat.
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bezafi brate, clofibrate andiociprofibrate. 2. The use
according to claim1, wherein the fibrate is
fenofibrate. 10 3. The use according to claim1 or
claim2, wherein the fibrate and orlistat are
adm ni stered sinmul taneously or sequentially. 4. The
use according to one of clains 1 to 3, wherein the
ef ect | The ghsenadfeutibal tdthpadition i scbriiidaor angefotlaims 7 to 9,
about .10 t.o about 3000 er day 15 5. The use
ac‘?f’&iadl?lﬂé fjom gt to1 telabgﬁts 0D0rae o filife-ci n t he
effective dose of orlistat is in the range of about
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S fi90Piinng 0%?@%-!‘@9 t?f"‘B?Htﬂ?@ me ghiprlistatsi st i ng of
genfibrozil, fenofibrate, bezafibrate, clofibrate and
ciprofibrate. 7. The pharnaceutical conposition
according to claim®6, wherein the fibrate is
fenofi brate. 25 8. The pharnmaceutical conposition
according to claim6 or claim?7, containing from
about 10 to about 1000 ngy of fibrate. 9. The
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6 to 8, containing from 30 about 50 to about 720 ng
of orlistat. WD 2004/ 080450 PCT/ EP2004/ 004010 10 10.
The pharnmaceuti cal conposition according to one of
claims 7 to 9, <containing fromabout 10 to about 1000
ng of fibrate. 11. The phamaceutical conposition
according to one of clains 7 to 10, 5 containing from
about 50 to about 720 ng of orlistat.



