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New Pharmaceutical Composition

The present invention relates to pharmaceutical combinations, compositions and
methods for treating obesity. More particularly, the invention relates to a combination ox
5 composition comprising a lipase inhibitor, preferably a compound of formula I (orlistat),
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a pharmaceutically acceptable bile acid sequestrant and optionally one or more
pharmaceutically acceptable excipient(s), e.g. a diluent or carrier.

Bile acids are synthesized in the liver and enter the bile as glycine and taurine

10 conjugates. They are released in salt form in bile during digestion and act as detergents to
solubilize and consequently aid in digestion of dietary fats. Following digestion, bile acid
salts are mostly reabsorbed in the ileum, complexed with proteins, and returned to the liver
through the hepatic portal vein. The small amount of bile acid salts which are not
reabsorbed by active transport are excreted via the distal ileum and large intestine as 4

15 portion of fecal material. Reducing reabsorption of bile acids within the intestinal tract can
lower levels of bile acid circulating in the enterohepatic system thereby potentially reducing
emulsification in the upper intestinal tract of dietary fat and reducing intestinal absorption
of fat soluble drugs. One method of reducing the amount of bile acids that are reabsorbed,
is oral administration of compounds that sequester the bile acids within the intestinal tract

20 and cannot themselves be absorbed.

Orlistat (XENICAL®, tetrahydrolipstatin) is a potent inhibitor of gastrointestinal

lipases, 1.e. lipases which are responsible for breaking down ingested fat (gastric lipase,
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comprising - orlistat and a pharmaceutically acceptable bile acid sequestrant selected from the group
consisting of chloestyramine, colestipol, colesevelam, colestimide, sevelamer, ceilnlose derivatives

and dextran derivatives, starch and starch derivatives and pharmaceutically acceptable salts thereof.

According to a second aspect, the present invention provides the compositions of the first
aspect for use in the treatment and prevention of obesity.

According to a third aspect, the present invention provides a

process for preparing a
composition according to the fi

rst aspect, comprising mixing a lipase inhibitor with a bile acid
sequestrant and optionally one or more pharmaceutically acceptable excipient.

According to a fourth aspect, the present invention

provides a kit for treatment of obesity, the
kit comprising a fi

rst component which is orlistat and a second component which is a bile acid
sequestrant as defined in the first aspect, in oral unit dosage forms.

According to a fifth aspect, the present invention provides the use of a composition according

to the first aspect in the manufacture of medicaments usefu] for treatment and prevention of obesity.

According to a sixth aspect, the present inventjon provides the use of orlistat in the
manufacture of a medicament for the treatment and prevention of obesity in a patient who is also

receiving treatment with a bile acid Sequestrant as defined in the first aspect,

According to a seventh aspect, the present invention provides orlistat

together with a bile acid
sequestrant as defined in the fi

15t aspect for stimultaneous, Separate or sequential use for the treatment
and prevention of obesity.

According to an eighth aspect, the present invention provides the use of a bile acid

sequestrant as defined in the first aspect in the manufacture of medicaments useful for the treatment

and prevention of gastrointestina] side effects selected from the group of oily spotting, fatty/oily

stools, fecal urgency, increased defecation and fecal incontinence.,
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Bile acids are synthesized in the |iver“8nd enter the bile as glycine and
taurine to conjugates. They are released in salt formin bile during

di gestion and adbe pesagbinaentismipsovides pharinisbédica c&m&ﬁdﬂ%&&&%&ﬁﬁé&%ﬂ@i din

di gestion ofwmlﬁ,@ S imizo stl o bi salts are nostly
reabsorbed i.n .t he mletfom corrp+IJ g% t?én Brovel eéﬁﬁﬁg'%@isﬁ‘?qﬁ ¥o the liver
t hr ough the {’)’é 'i“’&l P&t Fﬂlesrﬁemﬁmqnsamthwonbbdmpmwip&al ts which

2nd 11 ge | ot estl o aa 2oLt SIARRRSS ) SRS el By T
reabsor pt | o%{g?ﬂ)cﬁ gﬁﬁggﬁﬁ’tﬂﬁ‘i“ﬂ éc‘ieﬂ'ia@g?’qua?mﬁ&éldﬂéﬁmormrTheevel s of

- bi-}e-acid ciIWéluﬂ!CHltqomynseaalshemﬂioﬁroﬁheﬂﬁfehﬁof%&tt?mﬂ%é&ﬁéﬁdaﬂo?&m I

reduci ng em%gf&b@g per. inte tract of dietary at and
reduci ng i ntesti nal aﬁés)%? pt gef)lﬂ'qlpg? ughﬂf"”lt%rf) EOPYE2 ‘s%ﬁ‘m & of

reduci ng t hesreticaligtegive amaunted alipase ighilgtor gakfemblyeqijstat] andar al '

adm ni strat ﬂﬁﬁpaiuc@}grm@mdamb{ﬁtoﬁggyﬁﬁ&g %ggn bile acids within the

intestinal tract 20 and cannot thensel ve e atbsorbed Olistat ( XENI CAL,
tor of gastrointestinal |[ipases,

t et rahydrol i pst;

i.e. lipase s V\E{ﬂéﬁl%r Ien'l'@rness gngu g)[li‘a“ﬁ‘f“'é?&ﬂ lj 2EERIALIF Rilfeasided fat (gastric
| i pase, 28 SygfsERags, B@@Smgﬁt@zbgkﬂﬂeiﬁnthﬁﬁﬁﬁﬁlﬁﬂﬁﬂlﬁﬁ&ﬁéa}ﬁeﬁﬁh | ester |ipase,
pancreat i C ddpRASE) gasthSinfes 1 hi nabsor bed excreted
in the faeces. Pan asea{ll &%P%gg‘g%%% SRR f%ﬁ’%ﬁ?@%ﬁﬁ?"‘f’ﬁé@ﬂ/ﬂé@? €lss of
dietary tri'BGPjUEt9@ay of lifein sngities patients dma:ﬂucahawtmﬂd@p&dnﬁiyiﬂdhabyiﬁass are
"not absor beg. o:thﬁf@d;ﬂhﬁ&ttdlﬁ;hadc@ PRPESRE G mans

pot ent i nhi ghtlg% f at algeaoﬁtﬂo' gn g%d Jﬂgg#ﬁhm%gl ?Ak on of
body wei ght was de % wever, in a subgroup of the patients

unpl easant gast rointestinal side effects such as oil y spotting, fatty/oily
stools, fecal Inmeredewil, thapresatmdertvhadate o phaghnieehl do E!ihbﬁ‘@f‘ce are

b d t t id
phar mceut ol compooprang il AMRAER o OibRn S5 oL et G 1y

accept abl e § ghageii(&utlg@ﬁ a@ggmldﬁbﬂwd@eqmmmbhﬂy@ﬂ mmmoaeﬂ amtal ng of
chl oestyr aphdiﬁlaceuﬁéﬂﬂ? aéceprable e£RPiGR VE L Alfhent §OLET ﬂeci) arn%aec\él?tli

cel [ ul ose gc%trzﬂtz\fb% bileGid sequestrant may be selected from the group consisting of

cholestyramine, colestipol, diethylaminoethylcellulose (DEAE-cellulose), and starch

derivatives like B-cyclodextrin and y-cyclodextrin, more preferably from cholestyramine,
éoicsﬁpol, diethylaminoethylcellulose, B-cyclodextrin, and ¥-cyclodextrin, and even more
preferably from cholestyramine and colestipol, and most preferably the bile acid

sequestrant is cholestyramine. The invention also provides the use of the above

combination of compounds in the manufacture of 2 medicament for the treatment and
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lipstatin as described in U.S. Patent No. 4,598,089 are potent inhibitor of lipases. Lipstatin
is a natural product of microbial origin, and orlistat is the result of a hydrogenation of
lipstatin. Other lipase inhibitors include a class of compound commonly referred to as

20 panclicins. Panclicins are analogues of orlistat (Mutoh et al, 1994). The term “lipase
inhibitor” refers also to polymer bound lipase inhibitors for example described in
International Patent Application W099/34786 (Geltex Pharmaceuticals Inc.). These
polymers are characterized in that they have been substituted with one or more groups that
inhibit lipases. The term “lipase inhibitor” also comprises pharmaceutically acceptable

25 salts of these compounds. The term “lipase inhibitor” also refers to 2-oxy-4H-3,1-
benzoxazin-4-ones which have been described in International Patent Application
WO00/40569 (Alizyme Therapeutics Ltd.), e.g. 2-decyloxy-6-methyl-4H-3,1-benzoxazin-
4-one, 6-methyl-2-tetradecyloxy-4H-3,1-benzoxazin-4-one, and 2-hexadecyloxy-6-
methyl-4H-3,1-benzoxazin-4-one. Most preferably, the term “lipase inhibitor” refers to

3¢ orlistat.

Onlistat is a known compound useful for the control or prevention of obesity and
hyperlipidemia. See, U.S. Patent No. 4,598,089, issued July 1, 1986, which also discloses



t herapeutically effective anount of a |lipase inhibitor, preferably
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“pharmaceutically acceptable salts" as used herein neans salts of |ipase
i nhi bi t or stSor bi |@rlistet @nde adrainistesett e hivivens in sorvgaional el compasitiensasickiss such

as hydrochl or {sBlets, coated tablets, hard and soft gelatin capsules, emulsions or suspensions. Examples
of carriers which can be used for tablets, coated tablets, dragées and hard gelatin capsules
are lactose, other sugars and sugar alcohols like sorbitol, mannitol, maltodextrin, or other
fillers; surfactants like sodium lavryle sulfate, Brij 96, or Tween 80; disintegrants like

20 sodium starch glycolate, maize starch or derivatives thereof; polymers like povidone,
crospovidone; talc; stearic acid or its salts and the like. Suitable carriers for soft gelatin
capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols and the
like. Moreover, the pharmaceutical preparations can contain preserving agents,
solubilizers, stabilizing agents, wetting agents, emulsifying agents, sweetening agents,

25  coloring agents, flavoring agents, salts for varying the osmotic pressure, buffers, coating
agents and antioxidants. They can also contain still other therapeutically valuable
substances. The formulations may conveniently be presented in unit dosage form and may
be prepared by any methods known in the pharmaceutical art, Preferably, orlistat is
administered according to the formulation shown in the Examples and in U.S. Patent No.

30 6,004,996, respectively.

The term “bile acid sequestrant” refers to compound classes which are able to bind
bile acids or bile acid salts by various principles, e.g. anion exchanging polymers

containing amino groups, quaternary ammonium groups, etc. (amine containing



acid, hydrobrom c acid, sulphuric acid, phosphoric acid, citric acid,
formc acid, maleic 10 acid, acetic acid, succinic aci 28 famubgra0@5aci d,

met hanesul phonic acid, p- toluenesul phonic acid and the like, which are
non-toxic to living organisns. In the case of bile acid sequestrants having
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3198). In addition, naturally occurring and subsequently synthetically modified polymers
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such as poly(amino saccharide)s (chitosan) or cellulose derivatives (e.g.
20  diethylaminoethylcellulose, guanidinoethylcellulose) are also of particular interest. A
further important class of bile acid sequestrants are compounds capable of forming host-

guest inclusion complexes, such as f§ and y-cyclodextrines.

Bile acid sequestrants and methods for their preparation have been described for
example in International Patent Applications W095/34585 (Geltex Pharmaceuticals, Inc.;
25  relating to polyamine salt hydrophobic sequestrants), W094/27620 (Geltex
Pharmaceuticals, Inc.; relating to the preparation of polymeric sequestrants for bile acids),
and W(094/04596 (DuPont; relating to crosslinked polymeric ammonium salts).

For example, amine containing polymers, as defined herein, may comprise the
compounds described in International Patent Application W094/27620. The polymers are
30 characterized by a repeat unit having the formula



for exanple in International Patent Applications WO 00109122 and WO

00/ 09123. Additional processes for the preparation of @dJmstaty 2908

di scl osed in European Patent 5 Applications Publication Nos. 185, 359,

189, 577, 443,449, and 524,495. Olistat is preferably orally adm nistered
from60 to 720 ng per day in divided doses two to three tines per day.
Preferred i YO/MRE¥8I n from 180 to 360 ng, nost preferabl yPSEEPIIRPSHher day of
a lipase inhibitor is administered to® subject, preferably in divided
doses two or, particularly, three tinmes per day. The subject is preferably

an obese or overweight 10 human, i.e. a human with a body mass index of 25
or greater. Cenerally, it is preferred that; the |ipase inhibitor be
adm ni stered within about one or two bkr@lr* i ngestion of a neal

cont-ai-ning fat. Generally, for admnistering ™ |ipase inhibitor as defined -
above it is preferred that treatnent be amm nistered to a human who has a
~strong famly history of obesity and has obtai ned a body nass index of 25
or greater. 15 Orlistat can be adm ni stereld to humans in conventional oral
conposi ti ons, orsapetymer thergpf where ndomtinkgardb sk o1 athalkod groug (whith mgebat i n
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Brij 96, or T @ugaoés di 'lgt egrant s | i ke 20 sodium starch glycolate, naize
starch or derivatlves Theradrs, polymers |i ke povidone, crospovidone;

talc; stearic add or its salts and the like. Suitable carriers for soft
gelatin capsules are, for exanple, wgetable oils, \g@‘(es, fats, sem -solid

and liquid polyols and the /Etl-lg NMbr eoyer, /t/[”%"z?ghat-#méeuti cal
preparations can contain preserving ggents, sol ubdi I\zeers, stabilizing

agents, wetting agents, enulsifying agents, sweeteninf agents, 25 coloring
agents, flavoring agents, salfsfor warying the osnotic pressyre, buffers,
coating agent’sT B%ﬁi%ﬁ?@ﬁ?cg%sf%gaﬂﬁ%yngﬁﬁndgpg wclg'r‘i’l“éﬂ?fl %rP‘i‘HqSW y be

t her apeut i cal dtpightthaabbrebrarsdibd setitased of hasubetaet ad g, ah SChatyl,cade RiceRl)l y be
presented jn unit dosa formand may _be prepar.ed by, an t hods known in
t he phar nafgeu riaélg_ %otu.%?ﬁg'é aev%nébolnﬁ?r qrotelqsrigg qovgluaéﬁﬁf%ﬁsgﬁsgn@ﬁﬁ]%rccor ding to
t he fornul at i @wuksioued. ieg., PhenykxaphhdsmidaeblylporyygdylPan prefermed emb@timente04, 996,

respectivel Y-thIP&yﬁu_@JiHbbesilibﬁe(ﬁﬁ?y! HeaS EGIERLIE AREfonal 8b8kskiddcGAIRAMPALE| asses
which are able to bind  bile acids or bile %md salts by various
principles, eOFOAHIGPeBePRERYihE Hapwgpgla out 0.5—25%%11’101’8 preferably about 2.5-

20% (or about 1-10%)) by weight, based upon total monomer weight. The compositions

15 are non-toxic and stable when ingested in therapeutically effective amounts. The
preparation of these compounds is described in International Patent Application
WQ94/27620 (Geltex Pharmaceuticals Inc.).

The term “bile acid sequestrants” also refer to compounds obtainable by molecular
imprinting. Molecular imprinting is based on template polymerization in which polymers
20 are prepared in the presence of a template molecule to be imprinted. Resulting polymers
record the shapes and chemical properties of the templates in their matrixes and exhibit
‘specific binding characteristics to the template molecule. The most significant advantage
of this technique is to provide a simple procedure for the preparation of synthetic polymers
capable of molecular recognition: complementary sites for the target molecules which are
25 expected to be specific binding sites can be constructed with the aid of molecular self-
assembling and no complicated synthesis is necessary. Molecular imprinted polymers have
been described and the effectiveness of molecular imprinted polymers have been
demonstrated (Ansell et al. Curr. Opin. Biotechnol. (1996), 7(1}, 89-94), Imprinted



cont ai ni ng am no groups, quaternary ammoni um groups, etc. (am ne contai ning
28 January 2005 WD 02/09815 PCT EP01108363 S pol yner s)28 Januagr2eoflet ai
~the termrefers to oligoners or polyners of different architecture
(graft-, block-, multiblock , honp-, copolyners), dendriners, or

hyper branched structures containing either quaternary amoni um groups,
substi t ut edwerozgsssbsti t ut ed pyri di ni um groups, substi t utP€T/EPIL/08363
unsubstituted primary, secondary, or 75 tertiary alkyl- or arylam ne
‘groups, or any statistical or non-statistical conbination thereof, which
are capable of, formng co Xes Wt Lol ogically active bile.acids
and/or bile s (flpngrtsﬁ}we%e %g‘%%ég%/a r%atc{)%%'?%ler thnc’fg 53R SHFAES STH8F or
ionic interawutd mwkoh@&arDlelgalpmh b?enme@smgcmuna’s:d@ahmen@b andiibpde. g. ,

- poly(amno aCéu@§ﬂtu§e§'ﬁﬂa§i§h aﬂg}b}{{dkr ﬁ@(ﬁheae??lﬂédd‘?@ (g@g? irgy)S'
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o N NS U s %pw?ézraamwan St Bt Rt Vot | e

anfj ot helr monnacogmmﬁlm sy 11 MtQWM)ymmrﬁﬂ%ﬂ%aAﬁﬁﬁg@ﬁaﬁgi a\}’sla'ﬁ‘({oﬁlpﬂlsé},d ude
pol yvinyl pyrjdin m nes endriners, polyners
cont ai ni ng Az g7'o c%gcaaﬁg%lcglft%?rpgfa%?m FFERRNEE  pol y( phosphazene) s,
poly(acrylate)s, poly(nethacrylate)s, poly(styrene), poly(am des),

pol y(ethers), polMpwareferehly tminteatiprrefiste coBpesizingor cambinstohsidkereatheoni ¢ or
neutral groupsharsukatiAh tﬁtﬂ@lbmﬁt&é@es%@ﬂ s@bdtod frdth th%r dulp ceﬁs@éﬁﬂ of

saturated or n aturated al qrouP am ngQ_acids or funct onal oups
such as anmin CYLRHBH CRlRSH ’gi?sé‘@,a%ﬁ?“%%fege“(‘@h?quﬂhsee@ é?f‘“m Chem
Rev. 1999, 109%erddbBiks, sBidShd starchalddidtivesand phirtiacduliyally@edépiablo ghlia tHdreof.
subsequently synthetically m)di fied poI ymers such as pol y(am no

saccharide)s (chi 0% Lyat i ye

di et hyl axni noet hyCFh@ZGI' ﬁ%ﬂnﬁ}g% niej%ﬁsﬁo @gﬁﬂb&}stﬁg‘ﬂ?w’éf%tn%“é‘g apd
particul ar i ndeseribet forAxarfiple thas. PammNba@QOZﬁbHSﬁdmfe réfd:rh&:eﬁﬂledlﬂ‘&&ﬁhu@ﬁi&ﬁant S
are conpounds/ of uest i.n l.ex such as
(3 and y- cycl o&ggt% %Oﬁécsresé%nga %%gagagcseraﬁ st rn{%ton usrﬁan ﬁrogg l?oggeqtﬁ& r
prepar ati on Heehendsicsiyrenesdyingbenzénerstrugunpl e in I nter natl onal Patent
Applications W95/ 34585 (Geltex Pharmaceuticals, Inc.; 25 relating to

pol yam ne salt hydrophobi c sequestrants V‘094127620 (Gel t ex

Pharmaceuticals, Inc.; relating to re ion of polyneric
sequestrants for bile acids),
+//
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ne)

It was introduced in the therapy in 1959 and is prevailingly used in the management of the
hypercholesterolemic states. The therapeutical activity of colestyramine is correlated to the
capability of that resin of sequestering the biliary acids of the intestine, increasing up to 7-8
times the faecal elimination thereof. The use of cholestyramine resin as adjunctive therapy

20 to dietin the management of patients with elevated cholesterol levels is noted in
Remington's Pharmaceutical Sciences, 15th Ed. Mack Publishing Co. {1975) pp 733-734.
Methods for the preparation of cholestyramine and appropriate compositions are known
in the art (e.g. DE-A-38 08 191, EP-A-347 014, US 5,695,749, US 4,172,120 and EP-A-492
235).

25 Colestipol (Cholestabyl®, Pharmacia & Upjohn) is a known compound and
described for example in US Patents Nos. 3,692,895, 3,803,237, and 5,807,582 and the

references cited therein. It is a basic anion exchange resin described as 2 high molecutar



and W94/ 04596 (DuPont; relating to crosslinked polyneric amoniumsalts).
For exanpl e, am ne containing polyners, as defined herei28 Jamayry@e0pri se t he
conpounds described in International Patent Application W94/27620. The

pol ymers are 30 characterized by a repeat unit having the fornula 28
January 2005 WD 02/09815 6 PCT/ EP0110S363 or copol yner thereof, where n is
an i nteger; WRO2P$1H or an al kyl group (which maybe str aiPGREP@I&3A or
branched, substituted or unsubstituted# e.g., a O -C3 alkyl, such as
methyl); Mis -C(O- R2or -Z-R2; Zis 0, NR3, S or ( CH2)m m0-10; R3
Is Hor an al anched,
substituted o{r% %tgﬁg&?‘ﬂ %Hﬁﬂn&ﬁx&lﬁ&% cgllah(fllg%és}ﬂ’ﬁﬁpgﬁs met hyI) and Rz
is R4 [ FCHz~Ipichlorghyfrin), wthgpprowtelmnemﬁ 5\a1rm nijsegeas pretpnald, izndiseach
R4, -R5, -and R&pol Jmlea&ustﬁﬂéﬂemmﬁeAﬁde@&hﬁkdwlﬂnﬂm%du\e@ befofBRyke Straight
cha| n or branche substituted or unsubstituted, e.g., O -C8 alkyl, such
as nmethyl), FHO8FSER 8?3)‘;? group (e.g., having one or more rings and which

)-n

maybe substituted or unsubstituted, e. g , phenyl, naphthyl, imdazolyl, or
pyridyl). In preferred eﬁ%dnmrrw”“zthe p8l ymer is crosslinked by means of
a multifungtional crosslinking co- nononer; “t+hE To horOWBF bei ng present

I n an anount from about 0.5-25% (nore preferably about 2.5- 20% (or about
1-10% ) by We ased u t.ot nmonaner, we he com005|t|ons 15 are
non-t oxi c and Y"\%ﬂ@ﬁ“?"n‘&é‘%’%‘é Yﬁf?ﬁ%%?%%ﬁ%ﬂi ST PEARBENL .

The preparat ﬂmds Sée Nbrels Enden(rathRistidng #MemagbBBS | m:ldsﬁlbd hﬁ&bdﬂd&l&de iPat ent
Appl i cation Méér%]gj@}z&aﬁaﬁé ih %émﬁ)lg 3 ARG UL R GrahilGs, %ee Physicians Desk
Reference (PDR) 42nd Ed., p. 2119 (1988). Colestid® Granules are marketed as a
10 hyperlipidemia agent for oral use. Colestipol binds bile acids in the intestine forming a
complex that is excreted in the faeces. This nonsystemic action results in a partial removal

of the bile acids from the enterohepatic circulation, preventing their reabsorption.

Colesevelam and colesevelam hydrochloride (Cholestagel® or WelChol®) are
cholesterol-lowering agents (Polym. Prepr. 2000, 41, 735-736). Colesevelam is a

15 polyamine-copolymer of the three amines mentioned below, which are cross-linked with
epichlorhydrine. Other names are 1-Hexanaminium, N,N,N-trimethyl-6-(2-
propenylamino)-, chloride, polymer with (chloromethyl)oxirane, 2-propen-1-amine and
N-2-propenyl-1-decanamine, hydrochloride (9CI); or 1-Decanamine, N-2-propenyi-,
polymer with (chloromethyl)oxirane, 2-propen-1-amine and N,N,N-trimethyl-6-(2-

20 propenylamino)-1-hexanaminium chloride, hydrochloride (9CI); 2-Propen-1-amine,
polymer with (chloromethyl)oxirane, N-2-propenyl-1-decanamine and N,N,N-trimethyl-
6-(2-propenylamino)-1-hexanaminium chloride, hydrochloride (9CI); Oxirane,
{chloromethyl)-, polymer with 2-propen-1-amine, N-2-propenyl-1-decanamine and
N,N,N-trimethyl-6-(2-propenylamino)- 1-hexanaminium chloride, hydrochloride (9CI);

25  Cholestagel; Colesevelam hydrochloride; GT 31-104; or GT 31-104HB (see also Holmes-
Farley, S. et al;; Polym. Prepr. (Am. Chem. Soc., Div. Polym. Chem.) (2000), 41(1), 735-
736. The three relevant amines have the formula



The term "bile acid sequestrants” also refer to conpounds obtai nabl e by

nmol ecular inprinting. Molecular inprinting i s based on 28ignuaty2005

pol ymeri zation in which polynmers 20 are prepared in the presence of a

tenpl ate nolecule to be inprinted. Resulting polynmers record the shapes
and chem cal properties of the tenplates in their matrixes and exhi bit
speci fic bi Weiwag%¢haracteristics to the tenpl ate nol ecul ECT/ERE/ ORIt
significant advantage of this technidue is to provide a sinple procedure
for the preparation of synthetic polyners capable of nol ecul ar
recognition: conplenentary sites forguthe target nol ecul es which are 25
expected to be specific binding sfted~eanbe tgnstgucted with the aid of
nol ecul ar sel f- assenbling and no conplicated ‘synthesis i s necessary.

Mol ecul-ar-inprinted pol yners have been described and the effectiveness of-
mol ecul ar i nprinted pol yners have been denonstrated (Ansell et al. Curr.
‘Qpi n. Biotechnol. (1996), 7(1),-8@>g§rf\?ﬁbrfhrﬁd/?8 January 2005 WD

02/ 09815 PCTI EP01108363 7 polymers have been used for the chronat ographic
separation of am no acids, sugars, drugs®™ and nucl eotides. Drugs have been
measured using inprinted polyners as anti body substitutes in radioligand
bi ndi ng assays (Sheaet al. Trends Pol ym~S&i. (1994), 2(5), 166- 73;
Takeuchi et al. Chromatography (1997), 18(2), 102-103; Nicholls, J.

Mol ecul ar 5 j 3l ; -6}, 79-82). The term"bile acid
sequestrantsEﬁ%ﬁg%h%%%%$P%%@gﬁgﬂé%ﬁgégﬁ%ﬁcaIIy acceptabl e salts of these
conpounds. Mrre preferably the invention refers to conpositions or

conbi nati ons wherein the pharnaceutichLXC%cceptable bil e acid sequestrant
is selected fromthe group consisting of ﬁolestyranine, col esti pol,

col esevel am, colestimde, sevelanmer, cellulose and dextran 10 derivatives,

starch and st I i r tically .acce e |'ts
t her eof . Cholg@%%?%§§%§ﬂ%k%§%?§ﬁ§m§£ 0%??%#%F¢ dg%ggggﬁﬁﬁﬁgk?gﬁg&knomm
conpound aid >6EEP HRH:96% b.68% A pF-£93:97513.87, 00k eed 5,9M68324, 902, 501 and t he
references cited therein. It is a strong cationic resin containing
quat ernary ammoni um functi onal groups bonded to a polyneric
styrene-di vi nyl benzene str it ) AT in the therapy in
1959 and is prevailingly usedln the nagenment of tle

NH G nr o NH,* GI” NH,* ¢1”

\B/IL N .
b /\"‘Cl

Sevelamer and its hydrochloride (Renagel®, GelTex) is a polymeric phosphate
binder intended for oral administration. Sevelamer hydrochloride is poly(allylamine
hydrochloride) crosslinked with epichlorohydrin in which forty percent of the amines are

10 protonated:



hyper chol esterolem c states. The therapeutical activity of col estyram ne
is correlated to the capability of that resin of sequesk@damgrt2odsbiliary
acids of the intestine, increasing up to 7-8 tinmes the faecal elimnation
t hereof The use of chol estyram ne resin as adjunctive therapy 20 to diet
in the managenent of patients with el evated cholesterol levels is noted in
Rem ngt on' swehgwpgeut i cal Sci ences, 15th Ed. Mack Publ i #01/m§01@8363( 1975) pp
733-734. Methods for the preparationlbf chol estyram ne and appropriate
conpositions are knowmn in the art (e.g. DE-A-38 08 191, EP-A-347 014, US
5,695,749, US- 4,172,120 and EP- A-492 235). 25 Col estipol (Chol estabyl o,
Pharmacia & Upjohn) is a known co -a scri bed for exanple in US
Patents Nos. 3,692,895, 3,803,237, ang "5, 807,582 and the references cited

~--therein: It i's a basic anion exchange mesicn - geht bed as a high nolecular @it

28 January 2005 WO 02/09815 PCT/ EPOL/ 08363 wei ght copol ynmer of
di et hyl enetri am ne and 1-chl oro- 2, 3- epoxyprop (epi chl orohydrin), wth

approxi mately one out of 5 am ne nitrogens priotonated, i.e. it is a
copol yner of diethylenetriamin e and epighdor Wyﬂrin wi th about 1 out of 5
amne nitrogens protonated: 5 HZ#;j@;LN + L\( Polymer It is a light
yellow resin which is hygroscopic a ] en placed in water or

aqueous fluids. See Merck I ndex (Tentthdition) #2440, page 2438.

Col esti pol hydroch| oride. iall i) le f
Col osti (1) AR ek as BATIRN S Beced NN BB i ot S i Pacsy
2119 (1988). hClybedaridd(Seyel@nariiroshlonide inardkethdit, b imolubletiy petet. The demi a
agent for or a&oﬁ%nd%&ﬁ@ﬁa}ﬂi%heagé ﬂ&%apéekgﬁ@seﬁ%aiﬁﬁsbﬁénéﬁés.eéaésfsasm mng a

conplex that i1s excreted’in t} aeces. This nonsg;tenlc action results in
a partial rendi®l’75grd imatengtiond Pagat AnnlisgtiondVeRYe3 8kepat i ¢ circul ati on,
preventing their reabsorption. Colesevel amand col esevel am hydrochloride
(Chol est agel (1) Qtolesiélife1OhbleDihe® MREuIHITORS R MHarh QUK BpIs #gent s (Pol ym

Prepr. 2000, 41, 735-736). Col esevelamis a
methylimidazole polymer with 1-chloro-2,3-epoxypropane:

+Né/§/\ﬁ

The binding of bile acids has been described e.g. in Mitsuka et al. Japanese Pharmacology

10 & Therapeutics, 24 (Suppl. 4), 103, 1996, Mitsuka et al. Japanese Pharmacology &
Therapeutics, 24 (Suppl. 4), 111, 1996 and Mitsuka et al. Japanese Pharmacology &
Therapeutics, 24 (Suppl. 4), 127, 1996.

Various cellulose and dextran anion exchangers bind bile acids in vitro under

conditions of pH and ionic strength resembling those in the lumen of the small intestine

15 {Parkinson, Thomas M., J. Lipid Res. (1967), 8(1), 24-9; Nichifor et la. Pharma Sci.
(1994), 4(6), 447-52). Of these substances, DEAE-cellulose, guanidinoethylcellulose, and
DEAE-Sephadex reduce hypercholesterolemia when added to the diet of cholesterol-fed
cockerels. In addition, DEAE-Sephadex reduced serum sterols in normocholesterolemic
cockerels and dogs, lowered serum phospholipids and triglycerides in cholesterol-fed

20 hypercholesterolemic cockerels and in normocholesterolemic dogs, and increased fecal

 excretion of bile acids in hypercholesterolemic cockerels. These insoluble cationic polymers

evidently exert their hypocholesterolemic effects by interrupting the enterohepatic
circulation of bile acids. DEAE-celulloses are compounds wherein diethylaminoethyl-
groups are covalenﬂy bound to the cellulose hydroxylic groups. DEAE-celluloses are



15 pol yam ne-copol yner of the three am nes nentioned bel ow, which are
cross-linked with epichlorhydrine. Qher nanes are 1-B8damany Bdatn

N, N, N-trinet hyl-6-(2- propenylam no)-, chloride, polyner with

(chl oronet hyl ) oxi rane, 2-propen-I|--amne and N 2-propenyl-I|-decanam ne,
hydrochl oride (9Cl); or 1-Decanam ne, N-2-propenyl-, polynmer with

(chl or onet (MO @#Ps1&Ne, 2-propen-1-am ne and N, N, N-tri mePO/ErGAOE383 20 pr op
enyl am no) - 1-hexanamni nium chl oride, Mydrochloride (9Cl); 2-

Propen. -1-amne, polymer with (chloronethyl )oxi rane,

N 2- | t
6- (ZDL?gSQ%yI %?n‘qﬁg -%egﬁlﬁdﬂmﬁ%ﬁghﬁ%d & ﬁ%"? 8ide (9a):
Oxi rane, (chf8pgispphylyeilul Os%éiefﬁ@t’(’wdﬁ whgne@rg@g@dmpe%gr@,ps amezovsteopEny| - - | -

decanani-ne - ansoud&tblﬂ%cenﬂb@ zmaﬁaﬁe Eeuma}eslrehtﬁwmtﬁh
chl ori de, hydr hIorld agel ; ve a hydr hIorlde

GT 31-104; S BpAGTac %“a% erigptive
Prepr. (Ams Cﬂ&thylaﬁﬁﬁoethyngupP@é ymleﬁyehm)ld (o?d}ﬁﬁan D@J&G&pﬂa&&coﬁ%slﬁm

A S P T e S S
Col esevel am g @W@MBM?Md@h@P@@EQﬁM@S@kMﬂsebhlant agenfPat ent

Nos. 5 5, 607,R89:b1PDBRA-Qfse.5, 679, 717, 5,693,675, 5,917,007, and
5,919, 832: Sevel anmer and its hydr ochl ori de (Renagel, GCel Tex) is a polyneric

phosphat e bi nder t ended .f or oral m n| tratjon. Sev rochl ori de
phosphate | bi et e g Rl S e L 2L o0 Sl ATEL g ochl ©
which forty pﬁxrmandusnin ¢olmplaas witsfrered cdfugated bile sl te ahid 118 addnBaamplRQ05 WO

02/ 09815 B-, and y-cyclodextrin, which contain, respectively, seven, and eight anhydroglucose

{CsH;00s) units. These molecules are doughnut-shaped rings having a hollow cavity of a
specific volume. The polar hydroxyl groups are oriented to the outside of the rings, giving
the outer surface a hydrophilic nature. In contrast, the internal cavity has a hydrophobic

15 {lipophilic) nature. Because of this unique structure, cyclodextrins, as the "host" molecules,
are able to hold "guest” molecules of suitable size {generally of a molecular weight between
80 and 250), shape, and hydrophobicity within their cavity. ("Production and Potential
Food Applications of Cyclodextrins" Food Technology, January 1988, pp. 96-100). B-, and

y-cyclodextrin are commercially available compounds (e.g. Sigma-Aldrich). Other

20 examples of starch and derivatives thereof are retrograded and/or degraded starch e.g.
maltodextrin, hydrophobic starch, amylose, and starch derivatives, e.g. starch-
diethylaminoethylether, starch-2-hydroxyethylether and the like ("Lexikon der Hilfsstoffe
ftir Pharmazie, Kosmetik und angrenzende Gebiete", H. P. Fiedler, Editio Cantor
Aulendorf, Bd. 2., 3. Auflage, 1989, pp. 1 147-1 154). Preferably starch derivatives are

25 selected from the group consisting of consisting of B- or y- cyclodexirin, retrograded
and/or degraded starch, e.g. maltodextrin, hydrophobic starch, amylose, starch-
diethylaminoethylether and starch-2-hydroxyethylether, preferably from 8- or y-
cyclodexirin (Wacker Chemie; Gattfoseé). |

In a preferred embodiment the bile acid sequestrant is a cellulose or dextran
30 derivative, e.g. DEAE-cellulose, guanidinoethylcellulose, and DEAE-Sephadex, preferably
DEAE-cellulose,



10 PCT/EPOL/ 08363 It is known chemcally as poly(allylam.ne-co

-NN -diallyl-I,3-di am no-2- hydr oxypr opane) hydrochl ori 8. JaBes®!2808&r
hydrochl ori de is hydrophilic, but insoluble in water. The conpound, its
preparation and use has been described in US Patent Nos. 5,496,545 and 5

5,667,775 i.n. lnternational Patent Application W95/05184. {? stimde
( Chol ebi negﬁ%%{a‘t’%gbi shi-- Tokoyo Phaymaceuticals) is a¥ T’Eﬁ%}ﬁ‘ﬁ I m dazol e

polymer with 1-chloro -2, 3-epoxypropane: 3 OH The binding of bile acids has

been described e.g. in Mtsuka et al. Japanese Pharnmacol ogy 10 &

Ther apeuti cs, 24 IaSuptbkr prefired dtiigydii&f of fe peasdoa irgentivhn, thd epRhes &arch

- Phar macol ogy Therapeutics, 24 (Suppl..4), 111, 1%) and Mtsuka et al.
Japanese Phar g&?‘f?d%e Cte%ﬁ@?’afbeeéfﬂ“g ?nsﬁﬁ‘)’%‘éf?ﬁﬁ’f 7=y, O,Qe’@ﬂf’,ritg%a_ eéf&? 8us

- cel l-ul-ose -anddgeaded starchsliydrophisib staghy fnyisa dtabdhl-diethdifBobthylthéd@dsnedr

conditions of pH.and ionic strength resengbling those in the [unen of the

smal | intestifi Y%"J(eﬁa’f eﬁ’%?fgmél%dﬂé’é?'ﬂ’ﬁbf?mﬁi pid Res. (1967), 8(1), 24-09:

Ni chifor et la. Pharma Sci. (1994), 4(6), 447-52). O these substances,

DEAE- cel | ulsose, dnarfudhdaresbbdilneet dfibasesentcinentioic Alle-tie ptid skgest:anitic slected

hyper chol est e ] -;@gg . di f lestergl-fe cockerels.
I n addition, E%&EH%%B%Z% r Eg%%}%?é%}%% fsct%%?t O%ga%eﬁ%armﬁﬁglﬁs&még%er olemc
cocker el s andseddgmer telnleree BEABcelmlpshamptidinpghdellulasedand DEAR Sephidfas i n
chol esterol -f _hype | Eg} ' @gg{ in
nor nochol est e§%C%% E’}(go%'gl?@an ’?%eg%r%giglﬁfeg ca EJ" gﬁ%ﬁg?li cg}lesec‘)rfla%’f le acids in
hyper chol est ecaMdsaitiidz, seedak@l BEAE-cdRBRE ahd fobiyb belcdaltiif fheére palataply S

yp ! ’ : priforably
evidently exert their hypocho] esterolenmc effects by interrupting the
ent er ohepal’i ccholsseaming icolpstippl svelamere PHAE-ceulgse. aad B ¢rgs exclodextripgppbunds

wher ei n di ebfaplHn MeRbdWbnine, BIQHPS, AldQeveR¥Rt.ently bound to the cellul ose
hydr oxyli c groups. DEAE-cel |l ul oses are CH C1 28 January 2005 WD 02/ 09815

RSILES RS In a preferred embodiment of the present invention, the bile acid sequestrant is

cholestyramine. In a further preferred embodiment, the bile acid sequestrant is colestipol.
In a additional embodiment the bile acid sequestrant is sevelamer.

15 Pharmaceutical compositions incorporating both a compound of a lipase inhibitor
and a bile acid sequestrant are important embodiments of the present invention. Such
pharmaceutical compositions comprise a therapeutically effective amount of each of the
compounds. Each dosage unit can obtain the daily doses of both compounds or may
contain a fraction of the daily dose, such as one-third of the doses. Alternatively, each

20  dosage unit may contain the entire dose of one of the compounds, and a fraction of the
dose of the other compound. In such case the patient would daily take one of the

combination dosage units, and one or more units containing only the other compound.

Particularly, the above composition refer to compositions comprising a) about 5 to
about 1000 mg lipase inhibitor and b) about 0.1 to about 20 g bile acid sequestrant. The
25 compositions may comprise a pharmaceutically acceptable excipient, e.g. a diluent or
carrier. The pharmaceutically acceptable excipient may be selected from the group
consisting of fillers, e.g. sugars and/or sugar alcohols, e.g. Jactose, sorbitol, mannitol,
maltodextrin, etc.; surfactants, e.g. sodium lauryle sulfate, Brij 96 or Tween 80;
disintegrants, e.g. sodium starch glycolate, maize starch or derivatives thereof; binder, e.g.
30  povidone, crosspovidone, polyvinylalcohols, hydroxypropylmethylcellulose; lubricants,

e.g. stearic acid or its salts; flowability enhancers, e.g. silicium dioxide; sweeteners, e.g.

aspartame; and/or colorants, e.g. B-carotene..
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the bile acid seqru]e Lrant is.a cellulose or dext
armaceutical compositions may contain about 0. 1 to about 20 g bile acid

sequestrant, preferably about 0.5 to about 10 g, and most preferably about 1 to about 5 g.

20 The invention also refers to a process for preparing a composition as described
above, comprising mixing a lipase inhibitor or a pharmaceutically acceptable salt thereof
with a bile acid sequestrant or a pharmaceutically acceptable salt thereof and one or more

pharmacentically acceptable excipient, e.g. a diluent and/or carrier.

Oral dosage forms are the preferred compositions for use in the present invention
25  and these are the known pharmaceutical forms for such administration, for example
tablets, capsules, bars, sachets, granules, syrups and aqueous or oily suspensions. The
pharmaceutically acceptable excipients (diluents and carriers) are known in the
pharmacist’s art. Tablets may be formed from a mixture of the active compounds with
fillers, for example calcium phosphate; disintegrating agents, for example maize starch,
30 lubricating agents, for example magnesium stearate; binders, for example microcrystalline
cellulose or polyvinylpyrrolidone and other optional ingredients known in the art to
. permit tabletting the mixture by known methods. Similarly, capsules, for example hard or

soft gelatin capsules, containing the active compound with or without added excipients,



30 derivative, e.g. DEAF-cellul ose, guanidi noethylcellul ose, and
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PCT/ EPO1/ 08363 12 I n another preferred enbodi nrent of the present
invention, the starch or starch derivative is selected fromthe group
consi sting r y- cyclodextrin, retrograded and/ or starch,
hydr ophobi ca’fst%’;csﬂg anyl ose, starch-digthyl am noet hyl et th&i@E&C’}%g%ngh-

2- hydr oxyet hyl ether, preferably 0- or y-cyclodextrin . 5 In a further
enbodi ment of the present invention, the bile acid sequestrant is selected
fromthe groumag bﬂ}_s:iepztriedh‘gy efowshndthsisy PR rbiments 6ﬂdheeetpislné)hmy bolofsaNeH akihg

col estim de,
guani di noet hy ﬁ&ﬁ u?ﬂg S,SO%%%? %%%%%%5%6 OHhe ‘%V & pompogind, for cxample, the
- cycl odextrin, table@faédamsylea:msr @@FW@W eash C@l@hl@ghﬂ qsmuntmﬂhe@euﬂlklam and

col estim de, niseNgl traftEf s &l Whpee, and j3- or y- cyclodextrin, nore
preferably 10 chol estyram ne col estipol, sevel aner, DEAE-cellul ose, and

13- or y- cycl ode r ef erabl chol e m ne,. colestipol, and
sevel aner. I n a pé%‘%‘?‘?’%%’f S E‘éi r xAvRle 498705t he bi | e
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conpound. | n $isremsiemnis @k@ud)@@dlem woul d daily take one of the conbination
dosage units, and one or nobre units containing only the other conpound.

Particularly, thanakosen ﬁﬁ@ﬂﬁdfftﬂecﬁieséﬁfﬁenﬁ&lﬁl@ﬁaﬁr%k& ?&ﬁldgﬁlﬁ}?rﬂcﬁah?& a)
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accept abl e exdiapiiesipplemeyts raaydieladeirtisterrd with the compounds of the present invention.

Both compounds, the lipase inhibitor and the bile acid sequestrant may be
administered simultaneously, separately or sequentially. Preferably, the compounds or
compositions are administered during a meal or 1 ~ 2 hours before or after a meal. The

20 amount of bile acid sequestrant 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 and lies within the discretion of the administering physician. For example, B-

and y- cyclodextrin (starch derivatives), cholestyramine, colestipol (amine containing
polymer) and diethylaminoethylcellulose (cellulose or dextran derivative) could be

25 administered 0.1 — 20 g per day, preferably 1 — 10 g per day, starch, amylose and other bile
acid sequestrants described above 1 - 20 g per day.

The invention also provides the use of the above combination of compounds in the
manufacture of a medicament for the treatment and prevention of obesity. Additionally, it
provides the combination and above compositions for use in the treatment and prevention

30  of obesity.

The invention also refers to a kit for treatment of obesity, said kit comprising a first

component which is a lipase inhibitor and b) a second component which is a bile acid
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conposi tion as ) )
separate or sequential use for the treatment and prevention of obesity.

The invention also refers to the use of a bile acid sequestrant as defined above in the
manufacture of medicaments nseful for the treatment and prevention of gastrointestinal
side effects selected from the group of oily spotting, fatty/oily stools, fecal urgency,

20 increased defecation and fecal incontinence. Further, the invention also refers to a method
of treatment or prevention of gastrointestinal side effects selected from the group of oily
spotting, fatty/otly stools, fecal urgency, increased defecation and fecal incontinence in a
human in need of such treatment which comprises administration to the human of a

therapeutically effective amount of of a bile salt sequestrant as defined above.
25

The invention will be better understood by reference to the following examples
which illustrate but do not limit the invention described herein.



above, conprising mxing a lipase inhibitor or a pharmaceutically
acceptable salt thereof wth a bile acid sequestrant or2&Jgharnn2ifsutically
acceptabl e salt thereof and one or nore pharnaceutically acceptable
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preferred c fbgikons for use in the present invention éﬁEﬁﬂ%&%Fese are
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suspensi ons. The pharmaceutically acceptabl e excipients (diluents and
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sust ai ned reIeas@nmduhﬁamaﬂ@mM@umﬂnmﬂudddﬁEﬁnﬁkxampﬂeonﬂhﬁmﬂ&ﬁhﬁ&&ﬁdaﬂd
capsul es My FoaYEMdBRbhYo RARHI L8 cﬁ%&&&%@ﬁﬂﬁhﬁg?ﬁc&ﬂs PRSPt O and
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bile acid sequestrant, as describ %%
adni ni st rat i oW FEPHEIntora5putclog ml water, aiedy dfapide ng t he
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granules with or without additional excipients. 10 The granul es may be
ingested directly by the patient or they may be added to a suitable |liquid
carrier (e.g. water) before ingestion. The granules may contain

di sintegrants, e.g. an effervescenﬁmﬁﬂﬁ?k froman acid and a
carbonate or bicarbonate salt to facilitate dispersion in the liquid
medi um The anti-GI side effect potential of bile salt sequestrants was extended further in

15  short-term studies in human volunteers. To precipitate the tendency for side effects in this
model three meals (lunch, dinner, breakfast) are ingested together with Xenical and 120
mg orlistat in 10g butter, each. The model is based on the idea that GI side effects following
orlistat ingestion are precipitated by the formation of free oil. Free oil is oil, which will
coalesce in the dietary fat emulsion passing down the GI tract and separate from the stool

20 matrix. In this model the amount of oil which is separated from the stool matrix is
determined after the production of stools.

We demonstrated in human volunteers that after co-administration of
cholestyramine and colestipol, respectively, the formation of free oil was dramatically
reduced (cholestyramine: 44% of the respective control experiment without addition of

25  cholestyramine) or nearly completely suppressed (colestipol: 6% of the respective control .
experiment without addition of colestipol). Total fat excretion remained unchanged.
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Blend orlistat, microcrystalline cellulose, and sodium starch glycolate in a suitable

Granulate with 2 solution of polyvinylpyrrolidone and sodium lauryl sulfate in purified w

3. Pass the granulation through an exiruder and pass the extrudate through a
spheronizer to form pellets.
10 4.  Dry the pellets at 30°C.
Add talc and mix.

Fill into hard gelatin capsules.
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Total 120.12 mg
*Removed during processing.
Procedure:

5 mixer.
2.
purified water.
3.
spheronizer to form pellets.
10 Dry the pellets at 30°C.
Add talc and mix.

Fill into hard gelatin capsules.

Blend orlistat, microcrystalline cellulose, and sodium starch glycolate in a suitable
Granulate with solution of polyvinylpyrrolidone and sodium lauryl sulfate in

Pass the granulation through an extruder and pass the extrudate through a



6464393 77634 average472118184244 11100 2900 35100 43400 564813 6711825

aver age402647611 28 January 2005 WO 02/ 09815 18 PCTI EP(O28 E88&a6 Z0&npl e 3:
O listat Pharmaceutical Conpositions A) *Renoved during processing
Procedure 5 1. Blend orlistat, mcrocrystalline cellulose, and sodi um
starch glyc Ip a suitable mxer. 2. Ganulate with olution of
polyvinglzyﬁ&%ﬁﬁ%%ge and sodi um | auryl,, sul fate in purifi@%T%P&g$3 ass the
granul ati on through an extruder and pass the extrudate through a
spheroni zer to formpellets. 0 4. Dry the pellets at 30C. 5. Add talc and

mx. 6. Fill £hto hard gelatin capsules. IngredientQuantity ng/ Capsul e
orlistat120.00 mcrocrystalline cellulose (AVICEL PH 101) 93. 60

. Ingredient : Quantity mg/Capsule
orlistat 60 120
lactose 40 80
microcrystalline cellulose 60 120
sodinm lauryl sulfate 5.7 11.4
sodium starch glycolate 20 40
polyvinylpyrrolidone 10 20
purified water* — _
talc 0.2 0.4
Total 195.9 mg 391.8 mg

*Removed during processing,
Procedure:

1. Blend orlistat, Jactose, microcrystalline cellulose and sodium starch glycolate in a
5 suitable mixer.

2. Granulate with a solution of polyvinylpyrollidone and sodium lauryl sulfate in
purified water.

3. Pass the granulation through an extruder, and pass the extrudate through a
spheronizer to form pellets.

10 4.  Dry the pellets at 30°C.

Add talc and mix,
Fill into hard gelatin capsules.



sodi um starch glycolate (PRIMXEL)7.20 sodium |l auryl sulfate7.20

pol yvi nyl pyrrolidone (Povidone (K-30))12.00 purified WAt 28 Jaruahc0B4

Tot al 240. 24 ng 28 January 2005 WO 02/09815 B) *Renpved during processing.
Procedure: 1. Blend orlistat, mcrocrystalline cellul ose, and sodi um starch
glycolate in a suitable 5 mixer. 2. Ganulate with solution of

pol yvi nyl py ™% zfoa%ﬁe and sodium laury] sulfate in puri fEFPURASE? . 3. Pass
the granul ation through an extruder afid pass the extrudate through a
spheroni zer to formpellets. to 4. Dry the pellets at 30C. 5. Add talc and
mx. 6. Fill into harExgeprit BildanssteatradtPhaRaddeERALCHBBERions

I ngredi ent Quantity ng/ Capsule orlistat60 m crocrystalline cellul ose46.8
sodi um starch gl ycol ate3. 6 SOdI um I auryl sul f at e3. 6 pol yvi nyl pyrrolidone6. 0
ourified water* talcQ, 12 _ A D PR A A o e

Ingredient Quantity
mg/Capsule

cholestyramine . 4g

silicium Dioxide 0.495¢g
aspartame . 0.05g
B-carotene _ 0.001g
purified water* —_—
Total 45¢g

*Removed during processing

5 Procedure:

1. Blend colestyramine, and silicium dioxide in a suitable mixer.
2. Granulate with a sohution /colloidal suspension of aspartame and beta-carotene in
purified water.
Pass the granulation through an sieve.
10 Dry the granules at 60°C.
Pass the dry granulation through an sieve

Fill into sachets,

S



Total 120. 12 ng 28 January 2005 WO 02/09815 C) *Renobved during processing.
Procedure: 1. Blend orlistat, |lactose, mcrocrystalline 2®lanuanszosnd
sodium starch glycolate in a 5 suitable mxer. 2. Ganulate with a
solution of polyvinylpyrollidone and sodiumlauryl sulfate in purified
water. 3. P granul ati on through an extruder, and ss. the extrudate
't hrough a g@@@?“@ﬁ?zer to formpellets, 10 4. Dry the pe?ﬁ@i‘s’“léﬂt%%oc. 5.
Add talc and mx. 6. Fill into hard ge% atin capsules. 20 PCTIElI'01108363
| ngredi entQuantity ng/ Capsul e orlistat60120 | act ose4080 m crocrystalline
cel lul 0se60120 sodi um Ezanuplé 5:Bilk Acitl 88quididand Phadiatuitiedl @odpogligizol at e2040
pol yvi nyl pyrroli donel020 purified water* tal c0.20.4 Total 195.9 ng391. 8 ny
28 January 2005 WO 02/09815 *Renoved during processing

Ingredient Quantity
mg/Capsule

cholestyramine 4g
silicium dioxide 0.5g
saccharose 3g
B-carotene 0.001 g
purified water* -
total 75¢g

*Removed during processing
Procedure:

5 1.  Blend colestyramine, silicium dioxide, and saccharose in a suitable mixer.
Granulate with a solution/colloidal suspension of aspartame and beta-carotene in
purified water. .

Pass the granulation through an sieve.

Dry the granules at 60°C.

Pass the dry granulation through an sieve

Fill into sachets.

10

S Uk W



5 Procedure: 1. Blend colestyramne, and silieiumdioxide in a suitable

mxer. 2. Granulate with a solution /colloidal suspensi o288 gdnuasotane and
beta-carotene in purified water. 3. Pass the granul ation through an sieve.
|0 4. Dry the granules at 60C. 5. Pass the dry granul ation through an sieve
6. Fill intg. s s. 21 PCT/EPQOL/ 08363 Exanple 4: Bile Acid Sequestrant

.Phar maceut i &% ﬁ%%ﬁ%)osi tions Ingredi eng@:anti ty ng/ CapsquT’kﬂodﬁﬁsgi’yram ne4g
silicium Dioxide0.495 g aspartane0.05 g (3-carotene0.001 g purified water*
Total 4.5 g 28 January 2005 WD 02/09815 *Renpved during processing Procedure
5 1. Blend col estyr aniBagmple i BileGicidBeqtistuitPharntadeut AT 0iESnd N & sui tabl e
m xer. 2. Ganulate wth a solution/colloidal suspension of aspartane and

beta-carotene in purified water. 3. Pass the granul ation through an sieve.

4. -Dry-the granules at 60C._ 10 5. Pass the dry granul ation through an sieve

6. Fill into sachets| Ingredient Quantity

E mg/Capsule
cholestyramine 4g
aspartame 05¢g
B-carotene 0.001g
purified water* .
Total 4.05¢

*Removed during processing
Procedure:

5 1.  Fill colestyramine in a suitable mixer.
2. Granulate with a solution /colloidal suspension of aspartame and beta-carotene in
purified water.
Pass the granulation through an sieve.
Dry the granules at 60°C.
Pass the dry granulation through an sieve
Fill into sachets.

10

;e W



22 PCT/ EPOL/ 08363 Exanple 5; Bile Acid Sequestrant Pharnmaceuti cal
Conposi tions | ngredientQuantity ng/ Capsul e chol estyramnm s Jangasid00si uxn
di oxi de0. 5g saccharose3 g n-carotene0.001 g purified water* total7.5 g 28
January 2005 WD 02/09815 *Renoved during processing Procedure: 5 1. Fill
col estyram I suitable mxer. 2. Ganulate with a ion /colloidal
suspensi on g@“é)g%éft ame and beta-carotgne in purified V\g%}fﬁ'&@?sé’ass t he
granul ation through an sieve. 4. Dry the granules at 60C. 10 5. Pass the
dry granul ation through an sieve 6. Fill into sachets. 23 PCT/EP01/ 08363
Exanpl e 6: Bil e AcilaSplpeOtlistantBilPAaidifaquestrint RharGewpakiltGodisitions
I ngredi ent Quantity ng/ Capsul e chol estyram ne4 g aspartane0.5 g
3-carotene0. 001 g

Ingredient Quantity

mg/Capsule
orlistat 120 mg
maltodextrinum 740 mg
cholestyramine 4000 mg
aspartame 440 mg
purified water* __
total | 53¢

*Removed during processing
Procedure;

Melt orlistat in a mixer and add maltodextrin.

Mix until solidification at room temperature (first part}

Add cholestyramine and mix

Granulate with a solution/colloidal suspension of aspartame in purified water.
Pass the granulation through an sieve.

Dry the granules at 60°C.

Pagss the dry granulation through an sieve (second part)

10

Blend both parts in a mixer
Fill into sachets. :

TR NS R W e



purified water* Total 4.05 g 28 January 2005 WD 02/ 09815 *Renoved duri ng
processing Procedure: 5 1. Melt orlistat in a m xer and 28ldhnuaht2006xt ri n.
2. Mx until solidification at roomtenperature (first part) 3. Add
chol estyramine and mx' 4. Ganulate with a solution/colloidal suspension
of aspartang ified water. 5. Pass the granul ation n sieve.
10 6. Dry [’Evgdg%}ogégél es at 60C. 7. Passgthe dry granul ati g%q{Eﬁtrﬁ%'E% an sieve
(second part) 8. Blend both parts in a mxer 9. Fill into sachets. 24
PCT(EPOL/ 08363 Exanple 7: Olistat/Bile Acid Sequestrant Pharnaceuti cal
Conposi tions | ngr ediemptyfs RPrlistay/BilsyridSeeussisans Phirsageutizal Gagnpesitionstiext ri num
740 ng chol estyram ne4000 ng aspartanme440 ng purified water* total5.3 g 28
January 2005 WO 02/09815 25 PCTI EPOL108363

Ingredient Quantity

mg/Capsule

orlistat 120 mg
microcrystalline cellulose 240 mg

- sodium starch glycolate 60 mg
sodium lauryl suifate 30 mg
crospovidone 50 mg
cholestyramine 4000 mg
aspartame 200 mg
purified water* —
total 52¢g

*Removed during processing

5 Procedure:

1. Blend cholestyramine, orlistat, microcristalline cellulose {Avicel), sodium starch
glycolate and crospovidone in a suitable mixer.
2. Granulate with a solution/colloidal suspension of sodium lauryl sulfate, aspartame
in purified water.
10 Pass the granulation through an sieve.
Dry the granules at 30°C.
Pass the dry granulation through a sieve

Fill into sachets.

;oo W



Exanple 8: Olistat/Bile Acid Sequestrant Pharnmaceutical Conpositions

| ngredi ent Quantity ng/ Capsul e orlistat120 ng m crocryst &8 JameagedO06l 0ose240
ng sodi um starch gl ycol ate60 ng sodi um |l auryl sulfate30 ng crospovi done50
ng chol estyram ne 4000 ng aspartane200 ng purified water* total5.2 g
*Renoved duf cessing 5 Procedure: 1. Blend chol estyram orlistat,
m crocri st aWI I nlgggégl | ul ose (Avicel), g)di um starch gl yc%Fg&&E}ﬁ%fS

crospovi done in a suitable mxer. 2. anul ate with a sol ution/coll oi dal
suspensi on of sodium |l auryl sulfate, aspartane in purified water. 10 3.
Pass the granul ati dixatoiptechQliseat/Bie Avid Sequébstrdot Phific@itiodl Dogpositiod)C. 5. Pass
the dry granulation through a sieve 6. Pill into sachets. 28 January 2005
WO 02/ 09815 *Renoved during processing Procedure: 5 1. Melt orlistat in a

~ mxer-and-add-mal todextrin. 2. Mx until solidification 'at roomtenperature

(first part) 3. Add col estipol &sglediént. . 4. G anul atle Qukiitith

sol ution/coll oi dal sjuspension of aspartame in purifi e(I:In t}pgurlé
orlistat 120 mg
maltodextrinum 740 mg
colestipol 4000 mg
aspartame 440 mg
purified water* -
total 53g

*Removed during processing
Procedure:

Melt orlistat in a mixer and add maltodextrin.

Mix until solidification at room temperature (first part)

Add colestipol and mix. '

Granulate with a solution/colloidal suspension of aspartame in purified water.
Pass the granulation through an sieve.

Dry the granules at 60°C,

Pass the dry granulation through an sieve (second part)

10

Blend both parts in a mixer
Fill into sachets.

e N ok



5. Pass the granul ation through an sieve. 10 6. Dry the granules at 60C 7.
Pass the dry granul ation through an sieve (second part) 28.JaRlagnz0d%ot h
parts in a mxer 9. Fill into sachets. 26 PCTIEP01108363 Exanpl e 9:
Olistat/Bile Acid Sequestrant Pharmaceutical Conpositions
- I ngredi ent I ng/ Capsul e orlistat120 ng mal t odextri

col esti pol 4 Oz'r’?%%gspartarre440 mg purified water* total 5.Pgwgﬁ%§&fgguary
2005 WO 02/ 09815 *Renoved during processing 5 Procedure: 7. Blend
colestipol, orlistat, mcrocristalline cellulose (Avicel), sodiumstarch
glycol ate and cr odpoupld dtrédrlistatéBite AddlsgeestraxtcihariBacefiii@hOdmpditiink h a
sol ution/colloidal suspension of sodiumlauryl sulfate, aspartane in
purified water. 10 9. Pass the granul ation through an sieve. 10. Dry the
granul-es at - 30C. 11. Pass the dry granulation through a sieve 12. Fill

into sachets. 27 PQT/ EP(c) 1/ 0838@gredient Quantity
mg/Capsule

orlistat 120 mg
microcrystalline cellulose 240 mg
sodium starch glycolate 60 mg
sodium lauryl sulfate 30 mg
crospovidone 50 mg
colestipol 4000 mg
aspartame 200 mg
purified water* —_—
total ' 52¢g

*Removed during processing

5 Procedure:

7. Blend colestipol, orlistat, microcristalline cellulose (Avicel), sodium starch glycolate
and crospovidone in a suitable mixer.

8.  Granulate with a solution/colioidal suspension of sodium lauryl sulfate, aspartame
in purified water.

10 9.  Pass the granulation through an sieve.
10.  Dry the granules at 30°C.
11.  Pass the dry granulation through a sieve
'12.  Fill into sachets.



Exanple 10: Olistat/Bile Acid Sequestrant Pharmaceutical Conpositions

I ngredi entQuantity ng/Capsule orlistatl120 ng m crocrystad Jannery@8Dbul ose240
ng sodi um starch gl ycol ate60 ng sodi um |l auryl sulfate30 ng crospovi done50
ng col esti pol 4000 ng aspartane200 ng gurlfl ed water* total5.2 g 28 January
2005 28 CLAIMS: A pharmaceutical conpé&ition conprising orlistat and a

phar maceutically acceptable bile acid sequestrant selected fromthe group
consisting of chloestyram ne, colestipol, colesevelam col estim de,

sevel aner, cellul ose derivatives and @baiMan derivatives, starch and starch
derivatives and pharmaceutically acceptable salts thereof. 2. The

phar maceuti cal conposition according to claim|l conprising one or nore

phar maceut ilcal | yA plemsptutibil eoneosiiipi comprisingrlishand @ ohquosdettically aaepabldbikkgeido

claimt or 2, V"Q;@c{ @én@nttsélé‘cté&'f}o% tﬁ&ér&p%@&iéﬁf?gwf@!ﬂ&esfyﬁnﬁ] C&le&t&HoP%&ese»@%‘ vative.
or dextran derivative. 4. onposi tion according to any of claims I to

3, wherein the @g\eqtmlq?s@v%]@?qr,\,calﬂqlvédqswatﬁésanﬁ Q?i‘trafﬂ@ﬂi‘”’ﬁ%{?sr gach as"d g@rclkct ed from

the group consi skiivagvedbnd¥adfamcatidall) aeentableguamebonoet hyl cel | ul ose, and
DEAE- Sephadex. 5. The conposition according to claim1l or 2, wherein the

starch or starch derivative is selected fromthe group con5|st| ng of (3-
or y-cycl odext riThe phaahacagicddedpoaitiod arordiegatied] singiticihg onchydovephobi ¢ starch,

anyl ose, starch ‘H!u%%% lc%g};{lg%gallg%le%lg&q and starch-2-hydroxyet hyl et her. 6.

The conposition Pagcor wherein the starch derivative is
selected fromf3- or y-

3. The composition according to claim 1 or 2, wherein the bile acid sequestrant is a cellulose

derivative or dextran derivative.

4. The composition according to any of claims 1 to 3, wherein the cellulose derivative or dextran
derivative is selected from the group consisting of DEAE-cellulose, guanidinoethylcellulose,
and DEAE-Sephadex.

5. The composition according to claim 1 or 2, wherein the starch or starch derivative is selected
from the group consisting of - or y-cyclodextrin, retrograded and/or degraded starch,

hydrophobic starch, amylose, starch diethylaminoethylether and starch-2-hydroxyethylether.

6. The composition according to claim 5, wherein the starch derivative is selected from f3- or y-
cyclodextrin.
7. The composition according to claim 1 or 2, wherein the bile acid sequestrant is selected from

the group consisting of cholestyramine, colestipol, colesevelam, colestimide, sevelamer,

DEAE-cellulose, guanidinoethylcellulose, and DEAE-Sephadex, starch, B- or y-cyclodextrin.

3. The composition according to claim 7, wherein the bile acid sequestrant is selected form the
group consisting of cholestyramine, colestipol, colestimide, colesevelam, sevelamer, DEAE-

cellulose, and [3- or y-cyclodextrin.

9. The composition according to claim 7 or 8, wherein the bile acid sequestrant is selected from
the group consisting of cholestyramine, colestipol, sevelamer, DEAE-cellulose, and B- or y-

cyclodextrin.



cycl odextrin. The conmposition according to claiml1l or 2, wherein the bile
acid sequestrant is selected from the group consisting 28Jaobaly@80§r am ne,
colestipol, colesevelam colestimde, sevelaner, DEAE-cellulose,

guani di noet hyl cel | ul ose, and DEAE—Sephggex, starch, (3- or y-cyclodextrin.
8. The conmposition according to claim7; wherein the bile acid sequestrant
is selected formthe group consisting of chol estyram ne, col esti pol,

col estim de, col esevel am _ sevel amer, DEAE- cellul ose, and (3- or

y-cycl odext rith. oTherqmpesgioparsprding o anvefsleimsigo Povherein tha bile agid Bquesitvatiei n t he
bil e acid sequest sekdked from §€kRGS @sifth®BR chbIBS rAfiRY BolGORR iafd deRGanff.

chol estyram ne, col estipol, sevel aner, DEAE-cellul ose, and 0- or y-

cycl odextrin. 28 January 2005 29 to. The conposition according to any of

- clainms - 7-to 8. whEraompdshien ixcordingoiady SFrelindsTts Aviheich thelk 86d Reuektfany t he
group consisting gf;.gholgéstyramne, colestipol, and sevel amer. 11. The
conposition according to any of clainms 7 to 9, wherein the bile acid
sequestrant is cholestyram ne. 12. The conposition according to any of
claims 7 to & WeeRbRpdsiken Ridr@indolafl FLRHRS S %%Vweﬁl theSib ﬁc% A Qltrandis: The
conposition accor%%pg Lg any of clainms 7 to 9, erein the bite acrd
sequestrant is s€V&Prer. 14. The conposition according to any of clains |
to 13, conprising a) 5 to 1000 ng lipase inhibitor orlistat and b) 0.1 to
20 g bile acj,d s yestrant . 15.. ﬁhe c?ngpsitign according . to any of clains
| to 14, wherein th& PREFALEETTEYPIMPsoEEJiabivdereihe bile aid sequesiga iact ed
fromthe group conwiastei.ng of fillers, surfactants, disintegrants, binders,
| ubricants, flowability enhancers, sweeteners, and colorants. 16. The
conposi tion according to any of clainms 1 to 15, conprising a) 5 to 1000 ny
orlistat; b)l40. 1 Thecagpogties deeordind td anyed dleiwtsl amt3, emnprisifig Medo 1000 elgdipae 1; and

optional |y phar i sunin968RS A1Y 1846 Ll sel ected from the group
of 0.1 to 10 g fillers, 0.05to 3.0 g surfactants, 0.05 to 2.0 g

di sintegrants, 0.02 to 2.0 binder, 0.001 to 1.0 g
15. The composition according to any of claims 1 to 14, wherein the pharmaceutically acceptable

excipient is selected from the group consisting of fillers, surfactants, disintegrants, binders,

lubricants,flowability enhancers, sweeteners, and colorants.

16. ‘The composition according to any of claims 1 to 15, comprising
a) 5to 1000 mg orlistat;
b) 0.1 to 20 g bile acid sequestrant as defined in claim 1; and
optionally pharmaceutically acceptable excipients selected from the group of 0.1t0 10 g
fillers, 0.05 to 3.0 g surfactants, 0.05 to 2.0 g disintegrants, 0.02 to 2.0 binder, 0.001to 1.0 g
lubricants, 0.1 to 5.0 g flowability enhancers, 0.01 to 4.0 g sweeteners, and 0.001t0 0.5 g

colorants.
17 The compositions according to any of claims 1 to 16 comprising 10 to 500 mg orlistat,
i8. The composition according any of claims 1 to 17 comprising 20 to 100 mg orlistat,
19. The composition according to any of claims 1 to 17 comprising 10 to 360 mg orlistat.
20. The composition according to any of claims 1 to 17 comprising 30 to 120 mg orlistat.

21. The composition according to any of claims. 1 to 17 comprising 40 to 80 mg orlistat.



| ubricants, 0.1 to 5.0 g flowability enhancers, 0.01 to 4.0 g sweeteners,

and 0.001 to 0.5 g colorants. 17 The conpositions accorZ2B danuacy 2008 of
claims 1 to 16 conprising 10 to 500 ng orlistat. 18. The conposition
according any of clains 1 to 17 conprising 20 to 100 ng orlistat. 19. The
conposition according to any of claims 3% to 17 conprising 10 to 360 ngy
orlistat. 20. The conposition according to any of clainms | to 17
conprising 30 to 120 ng orlistat. 21. The conposition according to any of
clains Ito 17%conphs Smagitiapaccerdiggtongy eficlaims latp 21 Q@pdsim (B tp 128068 881 22. The
conposi tion accor gqitgirdnPasAhe®in cfl@i M | to 21 conprising 0.5 to 10 g bile
acid sequestrant as defined in claiml1l. 23. The conposition according to
any of claims | to 22 conprising | to 5 g bile acid sequestrant as defined
inclaimil. 24. The conppdisn idc@bisg BfanpsTtiaths 1Gb 82 pfisitel 183 g acitBqleBrahine
treatment and pre%q@&k?ﬂugﬁn?besity. 25. A process for preparing a
conposition according to any of clains 1 to 23, conprising mxing a |lipase
inhibitor with a bile acid sequestrant and optionally one or nore

phar maceut i o |y TRGGARLAMSBYCF RLEDY 10 A% oL ol L bLORLTENL,OF jOBesi Y.

said kit conprising a first conponent
conponent which is a bile acid sequestrant as defined in claiml in oral

uni t dosage 25 Or & proeés forl h€patisfa RpésitoR ARORlnk iy BEERRA 093 LBmAneR; iﬁ%a' s
| to 23 in the naqufact re of nedicanments usefiil for the tr at rrent. and
prevention of obeb{PEy nistor witha bile aciggeayssirantand pptjogally gee eraners phenmapaatiestly o

medi canent for t heceptablatxipieht. and prevention of obesity in a patient who is
al so receiving treatment with a bile acid sequestrant as defined in any of
claims 1 to 23. 29. The use according to claim28 for sinultaneous,

separ at e or Xequdfit fortreatmsat of obesityh snid kicampisits a fan donosanenkitior ofiftalesi t y.

30. Orlistat togetgd cofpbitnfiwilin!i€a ﬂfé'agd’?e%géége%ﬁ R 0 (LML) nit?%gge()f

claims 1 to 16 for sinultaneous, separate or sequen | K porplap
treatment and pr d¥8%tion of obesity. 28 January 2005

27. The use of a composition according to any of claims 1 to 23 in the manufacture of

medicaments useful for the treatment and prevention of obesity.

28. The use of orlistat in the manufacture of a medicament for the treatment and prevention of

obesity in a patient who is also receiving treatment with a bile acid sequestrant as defined in

any of claims 1 to 23.

29, The use according to claim 28 for simultaneous, separate or sequential use for the treatment
and prevention of obesity.

30. Orlistat together with a bile acid sequestrant as defined in any of claims 1 to 16 for

simultaneous, separate or sequential use for the treatment and prevention of obesity.



31 31. Olistat together with a bile acid sequestrant as defined in any of
claims 1 to 16 as a conbined preparation for sinultaneod®Janiepnsi®@be or
sequential use for the treatnment and prevention of obesity. 32. The use of
a bile acid sequestrant as defined in y of clainms 1 to 16 in the
manuf acture of nedicaments useful for the treatnment and prevention of
gastrointestinal side effects selected fromthe group of oily spotting,
fatty/oily stools, fecal urgency, increased defecation and fecal
i nconti nence.

31. Orlistat together with a bile acid sequestrant as defined in any of claims 1 to 16 as a combined

preparation for simultaneous, separate or sequential use for the treatment and prevention of
obesity.

32, The use of a bile acid sequestrant as defined in any of claims 1 to 16 in the manufacture of
medicaments useful for the treatment and prevention of gastrointestinal side effects selected

from the group of oily spotting, fatty/oily stools, fecal urgency, increased defecation and fecal

incontinence.





