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conbi nati on or conposition conprising a lipase inhibitor, preferably
orlistat and a bile acid sequestrant . 28 January 2005 WO 02/09815 |

PCTI EPO1108363 New Phar maceuti cal Conposition The present invention

rel ates to pharnaceutical conbi nations, conpositions and nethods for
treating obesity. Mdire particularly, the invention relates to a conbination
or 5 conposition conprising a lipase inhibitor, preferably a conpound of
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ormul a | (OI’| ISt at) ! 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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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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conpri se 22 Ctlapﬁngsltgbelﬁz acid sequegtrant 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,
colestipol, 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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definitions are set to illustr

15 - The term “lipase inhibitor” refers to compounds which are capable of inhibiting the
action of lipases, for example gastric and pancreatic lipases. For example orlistat and
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
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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



28 January 2005 WO 02/09815 4 PCT/! PO /08363 processes for making orlistat
and U. S. Patent No. 6,004,996, which discloses appropri a2&Jarbar2g@éeut i cal
conpositions. Further suitable pharmaceutical conpositions are described
for exanple in International Patent Applications WO 00109122 and WD

00/ 09123. Additional processes for the preparation of orlistat are

di scl osed | WO d&an Patent 5 Applications Publication REEEPUEEER59

189, 577, 443,449, and 524,495. Orlistat is preferably orally adninistered
from60 to 720 ng per day in divided doses two to three times per day.
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agents, flavo agen BUf f ers,
coating amine or ammonium mo1et1es, for example (Uhnch et. al., Chem. Rev. 1999, 99, 3181-

3198). In addition, naturally occurfing and subsequently synthetically modified polymers
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



agents and anti oxidants. They can also contain still other therapeutically
val uabl e substances. The formul ati ons may conveni ent|y Aselgauay@00®8d in
unit dosage formand may be prepared by any nethods known in the
pharmaceutical art. Preferably, orlistat is admnistered according to the
formul ati on shown in the Exanples and in U S. Patent No. 30 6,004, 996,
respectivel WOOFBII erm "bil e acid sequestrant refers thﬂﬁﬂﬁ@ﬁﬁﬁ cl asses
which are able to bind bile acids or %hile acid salts by various
principles, e.g. anion exchanging polynmers containing am no groups,
guat er nary anmoni um groups, etc. (am ne conkalnlng 28 January 2005 WO

02/ 09815 PCT EP01108363 S polyners). In re detail the termrefers to

ol i goners or polynmers of different aLPﬁH re (graft-, block-,
-ul-ti-block *, honmpo-, copolyners), dendrinerls;” or hyperbranched structures:
contai ning either quaternary ammoni um groups, substituted or unsubstituted
- pyridinium groups, substituted or unsubstituted primary, secondary, or 5
tertiary al kyl- or am ne groups, qny statistical or non-statistical
conbi nati on ¢rrepelpner ﬁﬁme@ﬁwmre n mmpatsgee, fis Hor an dllyy! gronep(elkicls may bh

{)/hysndol 0\% C?I A%@@tﬂaﬁ@o@rﬁh@&Is%ut@éwr%amttﬁtﬁteaaégo =X élhgggglgxa COV?'hggg
an der Waals | ionic__l.nter

structures ca‘ﬁ‘eﬁ?‘ﬁg’ (Qggﬁﬁ gr%(%%ﬁ%éma’cﬁ 8"3&% Res10: B 013 ‘Prﬁlaﬁ@)
poly(lactia ag‘bﬁlp Qﬂ:a&hyma)ﬂ‘@é stfafgh¥dbhin qrokanchddNybstatied 6) unspbityitad, ey, Ccam; ne) ,

1o pol y(N-al k %ﬁ poly(N N-di al kyl am ne), poly(N alkylallyl
am ne), polye éﬁ%xﬂ&g g d%nﬁ ot her nono- or disubstituted

pol y(am ne) s. Further pol ymers include polyvinyl pyridinyl), poly( am de
enam nes), PAMAM dendri ners, ponrrersR4 contai nin azoF@roups pol y(di al kyl

si | oxane) s, poly(phosphazene th (acr Iat }ﬁQLyﬂﬂethacrylate)s
pol y(styrene), poly(am des), etﬁers? poly(e§téhg) Suitabl e side 15
chai ns can |nclude catlonlc or neutral groups substi Ruted and

Gneutot1 £ e Lt 8 R B SR S S SRS B2 0 o
exanmpl e (Uhr SttaighEcthalrﬂi)r brafdhednsubisdsitedld? ARsubSButed,163],-C; 3COAyl, sheh aaﬁid:t]iyl)o n,
natural |y Qocrllng, AN EHPREMERL oY mW ISRk mIPE b S5 ROLY BT S

unsubstituted, e.g., phenyl, naphthyl, imidazolyl, or pyridyl). In preferred embodiments,

the polymer is crosslinked by means of a multifunctional crosslinking co-monomer, the

co-monomer being present in an amount from about 0.5-25% (more 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
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and R6, indep®¥ le’é%’%/ainvne’ F%IEﬁI}PO]a'F\IPt[?i‘FWP‘ &lﬁHE‘l%W@W%y@@O“ and dextran

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

Cholestyramine (Quantalan®, Bristol-Myers Squibb) is a known compound and
described for example in U.S. Patent No. 4,902,501 and the references cited therein., Itisa
strong cationic resin containing quaternary ammonium functional groups bonded to a

polymeric styrene-divinylbenzene structure:

N. o
15 c N

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



straight chain or branched, substituted or unsubstituted, e.g., d -C8

al kyl, such as methyl), 10 or an aryl group (e.g., havi2sylannary®@0060r e
rings and whi ch maybe substituted or unsubstltuted e.g., phenyl, naphthyl,
i mdazolyl, or pyridyl). In preferred enbodi nents, the polyner is

crossl i nked by means of a nultifunctional crosslinking co- nononer, the
co- nononer WEINBRYRT esent in an anount from about 0. 5-25%P(CHEPE/8IRT er abl y
about- 2.5- 20% (or about 1-10%) by wd#i ght, based upon total nononer
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separ ation of am. no, aci sugars, I’UQS and nucl eoti d ave been
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Takeuchi et al. Chromat ogr aphy (1997), 18( 2), 102-103; N cho J.

Mol ecul ar 5Reco |t|o 8 Ie acid
sequestrants” al seoeey "éésﬁ E%;ﬁﬁé?fﬁé &g m@&%l(gﬁéﬁ%@glt QBW ?<¥TBf t hese
conpounds. 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



More preferably the invention refers to conpositions or conbinations
wherein the pharmaceutically acceptable bile acid sequed Jaemaryi2005el ect ed
fromthe group consisting of cholestyram ne, colestipol, col esevel am,
col-estim de, sevelaner, cellulose and dextran 10 derivatives, starch and
starch derivatives and pharnmaceutically acceptable salts thereof.

Chol est yr an™@0208%ant al ano, Bristol-Mers Squi bb) is a REBEPISS¥Pound and
described for exanple in U 'S. Patent Ro. 4,902,501 and the references cited
therein. It is a strong cationic resin containing quaternary anmmoni um
functional groups bonded to a polyngric styrene-divinylbenzene structure:
15 It was introduced in the theraﬁy/?ﬂ/2959wahdbrscprevalIlngly used in the
managenment of the hyperchol esterolemic stateés™ The therapeutical activity
~-of colestyramne is correlated to the capability of that resin of =
Sequestering the biliary acids of t intestine, increasing up to 7-8

tinmes the faecal elinination thefeof ¥he-lUSe of tHol estyranine resin as
adjunctive therapy 20 to diet in the nmanagenent of patients with el evated
chol esterol levels is noted in Rem ngton®™$ Pharnaceutical Sciences, 15th
Ed. Mack Publishing Co. (1975) pp 733-734. Methods for the preparation of
chol estyram ne and appropri ate conposi tiendthare 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 Jracia & Upjohn) is a known conpound
and describg%$1%%%é§£HlF% |nﬁﬁgggﬁten Nos. 3,692,895, 3,803,237, and
5,807,582 and the references cited thereln. It is a basic anion exchange
resin described as a high nol ecul ar 28 anuary 2005 WO 02/ 09815

PCT/ EPOL/ 08363 8 wei ght copol yner of die€ §Lenetrianine and

1-chl oro- 2, 3- epoxypropane (epichlorohydrin), wth approxi mately one out
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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:



H2ZN~~N~i NHZ o + L\C[ Polyner It is a light yellowresin which is

hygroscopi ¢ and swells when placed in water or aqueous 23 lardmry 2806 Mer ck

I ndex (Tenth Edition) #2440, page 2438. Col estipol hydrochloride is
commercially available in granule formas Colestid(r) Ganules. See

Physi ci ans Desk Reference (PDR) 42nd Ed., p. 2119 (1988). Colestid(r)

G anul es ar&naikdsed as a 1o hyperlipidem a agent for oral/Ea@@®sse€ol esti pol
binds bile acids in the intestine forfdng a <conplex that is excreted in
the faeces. This nonsystem c action results in a partial renoval of the
bile acids fromthe enterohepatic circulation, preventing their
reabsorption. Col esevel am and col e ochl oride (Chol estagel (r)
or WeiChol (r)) are cholesterol -Iw g aggnts (Polym Prepr. 2000, 41,

- 735--736). Col esevelamis a 15 pol yam n Hﬁ@pol ek of the three am nes
nmenti oned bel ow, which are cross-iinked wth ¢{.€pichlor hydr| ne. O her nanes

are 1l-Hexanamnium N N, N-trinethyl-6-(2- pr yl am no) -, chloride,

pol ymer with (chl oronethyl)oxirane, 2-propen- --am ne and

N- 2- propenyl - | - decanam ne, hydrochl ori cgc H¥Gr 1- Decanani ne,

N 2- propenyl -, polynmer with (chloro | rane, 2-propen-I|-am ne and
N, N NNtrinethyl-6-(2 20 prop enyl am o)b nam ni um chl ori de,

hydrochl oride (9Cl); 2- Propen.-1-an ne, poI yrrer W th

chl oronmet hyl ).oxi r r dec |rret
gi (2-pr openzl ?at(r%n %no%-n 1= exar"gr‘r?)gl @%‘n’lmﬂlingf? m@% Eghqlwag"h 5
xi r ane, (chhxﬂrmﬁqriﬂfl JevelamgydiygnoehlongetihhyZx qphdpelutinsalbledy wite The openyl --1-
decanam ne an P e
chl ori de, hsyd%m#‘%lﬁi:\ige&[%% ;BQM&US§S{%§QE§ ﬁﬁg?g%/ﬁé'l]ﬂ& gaygr oc%#lorl de;
GT 31-104; %or %87 @fm@eﬂq@n@@@e é’ﬁ%tmhﬁ%@nvﬁ@ PHe3184S. et al.; Polym
Prepr. (Am Chem Soc., Div. Polym Chem) (2000), 41(1) 735- 736. The

tP ?:[r/eg Proiag\éggg ar@dl&ﬁﬁ@é/(@h&l@ﬁné@oMuhﬁsﬁ&oﬂmaﬁn%%ﬂms 92/ 09815 9
methyhm1dazole polymer with 1-chloro-2,3-epoxypropane:

CH3 ci”
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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



Cr and NH2 Epichl orohydrine has the follow ng formnmula Col esevel am and

col esevel am hydrochl ori de have been described in US Pat @atlamesy 200

5, 607, 669, 5,624,963, 5,679,717, 5,693,675, 5,917,007, and 5,919, 832:

Sevel aner and its hydrochl oride (Renagel, Gel Tex) is a polyneric phosphate
bi nder intended for oral adm nistration. Sevel aner hydrochloride is

pol y(al | yl amom/0981§dr ochl ori de) crosslinked wi th epi chl oPGRpRMI0$863 | N whi ch
forty percent of the amines are 10 pitbtonated: 28 January 2005 WO 02/ 09815
10 PCT/EPQOL/ 08363 It is known chemically as pon(aIIyIani ne-co

-NN -dial lyl 1 g% drox o Sevel anmer

hydroclhl or?ldek?éwﬁéug rop %ld% é{alﬁ% HI%Q%% 413@1{1/\13,[,1\2%19{&]_ conpound, its
preparation affgagdia OPFé‘ékEtﬂé’@PFSd@ﬂmP@éﬁls Whereig auamémpeﬂmlgrm@s as6oskstliand 5
5,667,775 andbb%&tﬂ&l@éd@@tﬂb mﬁmﬁﬁgﬁh Amhmaﬁbéﬁflceﬂ%%%kﬁém%kﬁﬁéebm de - -

Chol eb| neo; t subi s] P ceutic nmet hyl 1 m dazol e
E)ol yner with TECHTEPYCE Y@ 5%&0 %Pﬁ‘ége?%sﬁzl" %ﬂ‘#‘F&F%g"&f’ atEMEest ds has

been descr isbediethybminsetiyl-poujsaretovalentiybapad esdextehn DFAGHepigiex cbbhpdsitions

.Ther apeuti cs, I’ 0 S nese
Phar rrgcol ogy ﬁ%%ﬁerap%tﬂl |avaﬁ;lb§§?gs %?aa%'&e(%i%“&%%%%ﬁﬁﬁtsuka et al.
Japanese Phar gtasidioepihykellutpseeapl -@sphaéﬁlc st Sespesially n3eful ahille s@@Esranageniu s

cel l ul ose and Q%;mﬁpmcgmﬁgchangers bind bile acids in vitro under
conditions of pH and ionic strength resenbling those in the lunmen of the

: i"rrglh: f l)::]t 2,[8 tine ]F;ﬁé( L ‘kl n ik derlvahves ﬂ1eréof"] comprgtla gome%?mds(\%hngre ab% ]6) 24-9;

10 forrn inclusion complexes with free and conjugated bile salts and bile acids. Examples are
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,



(1994), 4(6), 447-52). O these substances, DEAE-cell ul ose,

guani di noet hyl cel | ul ose, and DEAE- Sephadex reduce hyperashizEneatyed005emni a
when added to the diet of cholesterol-fed cockerels. In addition,

DEAE- Sephadex reduced serum sterols in nornochol esterolemc cockerels and

dogs, | ower phosphol i pids. and triglycerides in chol es | -fed 20
hyper chol es%@r@ﬁ%‘ﬁ?c cockerel s and in pornochol ester ol err?&%%&@,gﬁ nd
i ncreased fecal excretion of bile acids in hyperchol esterolemc

cockerels. These insoluble cationic polyners evidently exert their
hypochol est er ol eningnefitotfrrod/emntdbment pf iha grdsdne irgattipnpihe pratch ©r stadchcul at i on

~of bile acids, AE-.cel ul |, oses, ar e _conpounds. wher ei di et hyl am_noet hyl -
.groups are %?75’5@&1? V’ieﬁt(?ﬁﬁfamt'%e FREP CWPFTRLES- OEVE?’F@QW’(’:’ I&F%l%%‘d and/or

- DEAE-cel | -ul oségraleé steidhClydaiphdlsiastarcy, a20/05e, \8ard2di BRI hinPEhfERA . hASReR- 11

known subst an gé and c rcifal %(ﬁivai | able (e.g. Sigma-Aldrich).

Guani di noet hy? CEFORTHlrtespeeteg TR4¢ " guani di noet hyl - groups are

covalently bound to the cellul ose hydroxylic groups.

Guani di noetshyl cellnulfosks embedikrovef thulhrsdanaaationnitk kile ari@ seuestdayt iaseddcted| be.

DEA. E- Sephad [ - b vat | ergin 5
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conposi ti ons seselemeoraiplogd REAG-cellndosk.subridineethylcinlasenanst REAS-fepbadiireni cal s) .
DEAE- cel | ul os lanj, di . - h x @are especially
useful as bi I%arglé’%gg#r %\l?géé%ﬁﬁ? gk&%g@g;@ﬁ%@%@g@ %?egesvgl.gm’rhe term
"starch and dedlésuimidey@selihe| BRAE-cdlulpé, afepeaiyp oplvdextmhintdte preeraity € to 10
forminclusion conplexes with free and _conjugated bile salts and bile

aci ds. Exalfpl ewlesivemne, coladirgl soyelrmere REARwellulgse-@pd Bovrarsslodedsparestvel y,

seven, and ei ghferABthdlcQlaHERS&leslifiHaQSlanitni ts. These nol ecul es are
doughnut - shaped rings having a holTow cavity of a specific volune. The

pol ar hydroxyl grQups .are oriente t he outside of. the.rings Lving the
outer surface a @3?5‘?5%?‘? ieénbﬁgﬂler’lg?h?‘ﬁp’&eﬁ%ﬁr%{?ﬁont %blieﬁf’élﬁﬁ‘ﬁgs%aé‘gfsty has a
hydr ophobi ¢ 1&oldstypaphe. ln € Jurthat preferre Benbotimens the bileacidrequestisit iswolestipe].

cycl odextrinsy, ASidh{iGal bSHiment Bl AVLES 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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80 mg.

The pharmaceutical 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,



preferably chol estyram ne, colestipol, and sevelaner. In a preferred
enbodi nent of the present invention, the bile acid seque28 dantary 2005
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r

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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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.
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so as to give sustained release of the active conpound. For exanple, the
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forms for oral adm nistration include,, for exanple, aqueols  suspensions
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carrier (e.g. water) before ingestiqn. 'Iihﬁfsgr nul es may contain
disintegrants, e.g. an effervescent™ gy 5t
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severity of the condition, and the past. nmedica e patient and
lies within tH?“BF'E&P@t’?eBﬁ one fias camsdnodheasieiufssingl 34vasie evepts réRBeMAde, and
y- cyclodextrin (starch derivatives), chol estyram ne, col estipol (am ne
cont ai ni ng polynmer) and di et hyl am noet hyl cel l ul ose (cellul ose or dextran
derivative) could be 25 adm nistered 0.1-. 20 er day, preferably 1-10 g
per day, starch, anylose and ot her ﬁ?‘#"&’kgé‘;‘!}g’gquestrants descri bed above
1-- 20 g per day.

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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of treatnment or prevention of gastrointestinal side effects selected from

the group of oily
def ecati on and fecal
whi ch conpri ses adm
anount of o i

will be better z}gér?lclf’gr
illustrate but do no

WD 02/ 09815 16 PCT/ EP01/ 08363 EXAMPLES Exanple 1: Study A Xeni cal
ingested ti.d. by two m ddimmatpsSdOel Phymredicdodipositits on a nor nal
Both individuals frequently experienced one or
After 4 wee
. d.

average m xed diet.
t he above ne oned
on- Xeni-cal

spotting, fatty/oily stools, fecal urzfefamparyi2006eased

i ncontinence in a hunman in need of such treatnent

nistration to the human of a
salt sequestrant as defined abov
stood by referenc
t limt the invention described

unpl easant gastrointestinal side

they started to ingest in addition to Xenical

to the follow ng

e.

herein. 28

effects.
b.i

chol estyram ne cont g
about 100 ml water,
were inmedi ately red

NI NG Sachet §,& e meat ) which
swirled and drunk during the ne
uced in frequency and conpletely

ol 5 R

pti
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iebappdear e

10 weeks of conbi ne
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*Removed during processing

Procedure:

mixer.
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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.



determ ned after the production of stools. W denonstrated in human
volunteers that after co-adm nistration of chol estyram 26eJandry2§08st i pol ,
respectively, the formation of free oil was dramatically reduced

(chol estyram ne: 44% of the respective control experinment w thout addition
of 25 chole . ne) or nearly conpletely suppressed (cal i 6% of

t he respectm&@ggﬁ?rol . experinment ggthout addi tion of PEBEE %‘?ﬂisi?al) Tot al
fat excretion remai ned unchanged. 28 January 2005 WO 02/09815 17

PCT/ EPOL/ 08363 Free. oil formation follow ng intake of 3x a high dose. of
orlistat wwthBjatty nmeals and reduction by bile salt sequestrants (granm
per test)% of control Exper| nment Cont r ol Col esti pol Chol estyramn 4 gt.i.d. 4

g ti.d. 149918 2354(114—35 10220-5642539—6464393—FF634
average472118184244{11100 3%633%’%100 43400 SB48H8 nGlpedd
orlistat 60
microcrystalline cellulose 46.8
sodium starch glycolate 3.6
sodium lauryl sulfate 3.6
polyvinylpyrrolidone 6.0
purified water*
talc 0.12
Total 120.12 mg
*Removed during processing.

Procedure:

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

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

3. Passthe 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.



aver age402647611 28 January 2005 WD 02/09815 18 PCTI EPO1/ 08363 Exanple 3:
Olistat Pharnmaceutical Conpositions A *Renoved during 78 daessi20§5
Procedure 5 1. Blend orlistat, mcrocrystalline cellulose, and sodi um
starch glycolate in a suitable mxer. 2. Ganulate with a solution of

pol yvi nyl py e and sodium | auryl sulfate in purifi .. Pass the
granul ati on(&[ drzggggﬁ an extruder and pgss the extrudate tﬁ’%@&ﬁ%g

spheroni zer to formpellets. 10 4. Dy the pellets at 30C. 5. Add talc and
mx. 6. Fill into hard gelatin capsules. IngredientQuantity ng/ Capsul e
orlistat120.0@) i crocrystalline cellulose (AVI CEL PH 101)93. 60 sodi um
starch glycol ate (PRI I\/D]EL) 7.20 sodi um I auryl suI fat e7. 20

- Fora 245 54"y 28 Tanuary SOBECSES 07) bosth - QuamiymgCapedte 1

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.



B) *Renoved during processing. Procedure: 1. Blend orlistat,
m crocrystalline cellulose, and sodium starch gl ycol ate E8Janumn 2005l e 5
m xer. 2. Granulate with solution of polyvinylpyrrolidone and sodium

| auryl sulfate in purified water. 3. Pass the granulation through an
extruder and pass the extrudate through a spheronizer tQ formpellets. to
4. Dry the Bvéfqzé’?sslsat 30C. 5. Add taEf and mx. 6. Fill PFWFBMFPQ‘T“& gel atin
capsul es. 19 PCTI EPOL/ 08363 I ngredi efit Quantity ng/ Capsul e orli stat 60

m crocrystal line cellul ose46.8 sodium starch glycol ate3. 6 sodi um | auryl

sul fate3. 6 pol yvi nyl pyBsampledoOBi@ASd SidtéstraPhanhaelitdabCeRpdsaiondt al 120. 12 ny
28 January 2005 WD 02/09815 C) *Renoved during processing. Procedure: 1.
Blend orlistat, lactose, mcrocrystalline cellulose and sodi um starch

gl yeol ate-in a- - _ T R 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



5 suitable mxer. 2. Ganulate with a solution of polyvinylpyrollidone and
sodium lauryl sulfate in purified water. 3. Pass the grzeddriaryo2ooshr ough
an extruder, and pass the extrudate through a spheronizer to formpellets.
10 4. Dry the pellets at 30C. 5. Add talc and mix. 6. Fill into hard
gelatin cap 0O PCTIElI'" 01108363 | ngredi ent Quantity Capsul e
orlistat 6013@l @2’3?1 se4080 m crocrystalline cellul ose60126gg/5“d’?1ﬁ]ﬁ?6l3auryl

sul fate5. 711. 4 sodi um starch gl ycol at 2040 pol yvi nyl pyrrol i donel020
purified water* tal c0.20.4 Total 195.9 ng391.8 ng 28 January 2005 WO

02/ 09815 *Renoved dur i Beganprlo®@ilsAvig Sequestare HhuraacehticBlCompoddst yr am ne,
and silieiumdioxide in a suitable mxer. 2. Ganulate with a solution

/ col | oi dal suspension of aspartame and beta-carotene in purified water. 3.

~-Pass-the-granul ation through_an sieve. 10 4. Dry the granules at 60C
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. Pass the dry granul ation through an sieve 6. Fill into sachets. 21

PCT/ EPOL/ 08363 Exanple 4: Bile Acid Sequestrant Pharmace2f Jarabry@Doposi ti ons
| ngredi ent Quantity ng/ Capsul e chol estyram ned4g silicium DioxideO.495 g
aspartanme0.05 g (3-carotene0.001 g purified water* Total 4.5 g 28 January
2005 WO 02/ Q98 *Renmoved during processing Procedure 5 1, Blend

.col estyram %3)",%%%1% cium dioxi de, ang,saccharose in a sOFTERIE3388 xer . 2.
Granul ate with a solution/colloidal suspension of aspartanme and
beta-carotene in purified water. 3. Pass the granul ation through an sieve.
4. Dry the granul es atExfffle 6:18leAcid¥rgtestrivg PhEyné@ItH GnhRitibly ough an sieve
6. Fill into sachets. 22 PCT/EPOL/ 08363 Exanple 5; Bile Acid Sequestrant
Phar maceuti cal Conpositions IngredientQantity ng/ Capsul e

Ingredient Quantity

mg/Capsule
cholestyramine 4z
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



chol estyram ne 4 g siliciuxn dioxideO.5g saccharose3 g n-carotene0.001 g
purified water* total7.5 g 28 January 2005 WO 02/ 09815 ZeRemossg@0dsir i ng
processing Procedure: 5 1. Fill colestyramine in a suitable mxer. 2.
Granul ate with a solution /colloidal suspension of aspartane and

bet a-carote I urified water. 3. Pass the granulatio an sieve.
4. Dry the g?ad%@ S(Iags) at 60C. 10 5. Pasg,the dry granul ati %ﬁ&&h&(&)&g%ﬁ an sieve
6. Fill into sachets. 23 PCIT/EP01/ 08363 Exanple 6: Bile Acid Sequestrant
Phar maceuti cal Conpositions |Ingredi entQuantity ng/ Capsul e chol estyram ned4 g
aspartanme0.5 g 3- cdiranpld® OdBtatPilp AcidiSeqostwatt Fharmbotticdl mpysifidns) anuar y
2005 WO 02/ 09815 -

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



*Renoved during processing Procedure: 5 1. Melt orlistat in a mxer and add
mal todextrin. 2. Mx until solidification at roomtenper28 daneafyf2005t part)
3. Add chol estyramine and m x' 4. Granulate with a solution/coll oidal
suspensi on of aspartane in purified water. 5. Pass the granul ation through
an sieve. 1 the granules at 60C. 7. Pass the dry on
t hrough an gﬁog%}ggecond part) 8. Blend both parts in ap%’:i‘%gtrﬁoggéﬁ Il into
sachets. 24 PCT(EPOL/ 08363 Exanple 7: Olistat/Bile Acid Sequestrant

Phar maceuti cal Cbnp05|t|ons | ngr edi ent Quant it nmg/ Capsul e orlistat120 ng
mal t odext ri num 740 : Oekispat Bike AcidSoqn g’amn%#nnﬂﬂﬁmnp%ﬁnmsled wat er *
total 5.3 g 28 January 2005 WO 02/09815 25 PCTI EPOL108363 Exanple 8:
Olistat/Bile Acid Sequestrant Pharnaceutlcal Cbnp03|t|ons

~I'ngredi-ent Quantity nglCapsul-e

Ingredlent 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



orlistat120 ng mcrocrystalline cellul ose240 ng sodi um starch gl ycol at e60
ng sodium |l auryl sul fate30 ng crospovi done50 ng chol est y28alanaery006 ny
aspartanme200 ng purified water* total 5.2 g *Renoved during processing 5
Procedure: 1. Blend cholestyramne , orlistat, mcrocristalline cellulose
(Avicel), sqgi arch glycolate and crospovidone in a | e m xer. 2.
Granul ate w't 'H}ébséél ution/colloidal syspension of sodi umPﬁg)&&WGs%al fate,
aspartame in- purified water. 10 3. Pass the granul ation through an sieve.
4. Dry the granules at 30C. 5. Pass the dry granul ation through a sieve 6.
Pill into sachets. E@miphriarljsta2/BibADSeReO2Mt PhiRasmvied GduiposigioRy ocessi ng
Procedure: 5 1. Melt orlistat in a mxer and add maltodextrin. 2. Mx until
solidification at roomtenperature (first part) 3. Add col estipol and m x.

4. -@anulate with a solution/colloidal suspension of aspartane in purified

water. 5. Pass the [granul ati on Idgreligh an sieve. 10 6QukNtayt hel granul es at
60C. mg/Capsule

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



7. Pass the dry granulation through an sieve (second part) 8. Blend both
parts in a mxer 9.

Olistat/Bile Acid Sequestrant Pharmaceuti cal

Fill into sachets.

26 PCTI EP011083628 Hxrauzpy} 2008:
Conposi tions

I ngredi entQuantity ng/ Capsule orlistatl1l20 ng maltodextri num 740 ny

- col estipol 4
2005 WD 02/
col esti pol,

Sl

orlistat,
gl ycolate and crospovidone in a suitable m xer.

partane440 ng purified water* total 5
moved during procegsing 5 Procedure:
m crocristalline cellulose (Avicel),

e
sodi um st arch
8. Ganulate with a

sol ution/ col | oi dal Exusplei&iQxiistatfBiteotidSaghatrayd Pharth{catittcal Gappositioa® | n

purified water.

10 9. Pass the granul ation through an sieve.

granul es at 30C. 11. Pass the dry granulation through a sieve

i-nt-o--sachets. 27 P

10. Dry the

12. Fill

[EP(c)1/08363 Exanple 10: Orlistat/Bile Acid

Sequestrant Pharnmaceutical Conpodngrediers 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¢

*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.



| ngredi entQuantity ng/ Capsule orlistat120 ng mcrocrystalline cellul ose240
ng sodi um starch gl ycol ate60 ng sodi um | auryl sulfate30 28gJamwey@605 done50
ng col esti pol 4000 ngy aspartanme200 ng purified water* total5.2 g 28 January
2005 28 CLAI Ms: A pharnaceuti cal conp05|t|on conprising orlistat and a
pharmaceutical |y acceptable bile acid?®sequestrant selected fromthe group
consisting of chloestyram ne, colestipol, colesevelam col estimde,

sevel aner, cellul ose derivatives and dextran derivatives, starch and starch
derivatives and pharmaceutically accepLABM®: salts thereof. 2. The
pharmaceutical conposition according to claiml conprising one or nore

phar maceutical |y acceptabl e excipients. 3. The conposition according to
claiml or 2, mh%ﬂ@hmmgﬁeﬂbhﬂ@ﬁ@wh@msQQW@gﬁmamﬂam@ﬂmmmgkmbkosgmmd@kmwative
or -dextran deri ‘é@cfu'eéﬁ%nt séectﬁ%mqﬁe@a@cbasgﬂngta&emsééfyﬁ%lﬁeocoﬁ&ypopEolgswetanis to-

3, wherein the ce uose derivative or derivative is selected from

the group consi sPiRRigids sepiaperceliylas dgiwativeyid Ardrmee aiyssedrehangsarch and

DEAE- SephadeX. Sierivhfiees R PesiatdufalipseeiBiengisti@reet ai m 1 or 2, wherein the
starch or starch derivative is selected fromthe group consisting of (3-

or y-cyclodextrin, retrograded and/ or degraded starch, hydrophobic starch,
anyl ose, staar ch Tt elidaydcanricil cehjpogition dvesrdiag@ chtnalt cdmﬁsihg/dfe(oxmertehyl et her. 6.

The conposition ﬁ%%egﬁcggyécgepgalb%eggléentmhere| n the starch derivative is
sel ected from f3-

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
conposi tion accor%%pg Lg any of clainms 7 to 9, erein the bite acid
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 magsiioh stk n5 640 2 e LapusRi? sl ected from the group
o] : o] 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.



fillers, 0.05to0 3.0 g surféctants, 0.05to 2.0 g disintegrants, 0.02 to

2.0 binder, 0.001 to 1.0 g lubricants, 0.1 to 5.0 g fl ok&alarduaty2d08hancer s,
0.01 to 4.0 g sweeteners, and 0.001 to 0.5 g colorants. 17 The
conpositions according to any of clainmg 1 to 16 conprising 10 to 500 ny
orlistat. ~ 18. The conposition accordin§ any of claims 1 to 17 conprising
20 to 100 ng orlistat. 19. The conposition according to any of clains 1 to
17 conprising 10 to 360 ng orlistat. 20. The conposition according to any
of clains | g% 17 TResRBPIsEOMEpeading & anpef chgnsolrth 2 becartprising201s to The bdoarpiosi t i on
according to any efudskat Aedd®inthigPmprising 40 to 80 ng orlistat. 28
January 2005 30 22. The conposition according to any of clains | to 21
conprising 0.5 to 10 g bile acid sequestrant as defined in claim1. 23.

‘The ‘conposi t2bn atieerdpaiion catig Blandfaialss 1o RDcoRPriGYG b $ibl0adid deQuelraf Dile

aci d sequestrant fined in claiml. 24. The conpositions of any of
clains 1 to 23 fo?%gglgglmnda?rﬁé treatnent and prevention of obesity. 25. A
process for preparing a conposition according to any of clains 1 to 23,
CONpri si Ng MaxXi NGTheRohhRBSR of MHHoPLLRL 1 b8 12514, sequestrant and
optional ly one or rm?efJ phar mac St%éa%ll\flgztgjg%@é% gg“&ﬁ’gﬁ%f“%&é"'ﬁ’f"}“%g_Ode“F- f or
treatnent of obesity, said kit conprising a first conmponent which is

orlistat andsa skeeEds LEFRRARRIY coPbsiidn b&oRindkd a%)} @Pd;ll_%gssptg lﬂ?,%#)ﬁ'l?i‘;iﬂg%ﬁpxin%

defined in claimal.in.%r_al um[t_dos_age forns. 2 use o JTPOST ti on
according to any ofP2EMHIRr yithadils acid srayesiantand gptioagliy oee esmorqRbanmagavticaly
usefiil for the ecepablaeripicand prevention of obesity. 28. The use of

orlistat in the manufacture of a nedi canent for the treatnment and
prevention of obesity in a patient who is also receiving treatment with a
bile acid seé§uestkibiat reatmegiaf pesity, sail kiemoypddingel fadt 0a@npbndnowRich is 3Bista Az US €
according to cl aigi.d@cdi®bnedi Jidht; - e Qr sequential use for the
treatnent and preven%%@nn of o elésaﬁﬁ%%t?lgf)%ﬁ%%n?éstdg ieg (l)ngcg“flﬁgrm QPRI 05889 e
aci d sequestrant f®sdefined in any of clains 1 to 16 for

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.



si mul t aneous, separate or sequential use for the treatnent and prevention
of obesity. 28 January 2005 31 31. Orlistat together witB8damiane2®si d
sequestrant as defined in any of clainms 1 to 16 as a conbined preparation
for simultaneous, separate or sequentig| use for the treatnent and
prevention of obesity. 32. The use of "a bile acid sequestrant as defined
inany of clains 1 to 16 in the manufacture of nedi canents useful for the
treatment and prevention of gastrointestinal side effects selected from
the group of oily spotting, fatty/oily stools, fecal urgency, increased
def ecati on ahld f eQuibtat tygatherithadilcsid 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.



