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present invention relates to a pharmaceutical conposition co

lipase i MRB¥B2 preferably orlistat, having a melting 5EF‘IW§M§$%1 a
sucrose fatty acid ester wherein the sucrose fatty acid ester is a nono-,

. di-, tri- or tetra-ester, and optionally one or nore pharmaceutically
accept abl e exci pi ents. Exanples of such |ipase inhibitors are lipstatin and
orlistat. The latter is also known 10 as tetrahydrolipstatin or THL and is
derived froma natural product excreted by Streptonyces toxytricini. This.
cl ass of conpounds was found to exhibit in vitro as well as in vivo
activity against various |ipases, such as lingual |ipase, pancreatic

| i pase, gastric |ipase, and carboxylester |ipase. Its use for the control
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US Patent 4,598,059. 15 Olistat is o §Q% y adm ni stered at doses of 120
ng per neal and dosing is |ndependen 0 e body mass of the hunan
subject. Olistat acts locally in the gastrointestinal (@) tract and
prevents |ipase fromdigesting triglycerides and thus inhibits the
formati on of absorbable |ipid degradation products. For this reason,
systemc availability of the lipase inhibitors is not required and,
instead, local residence in the 20 gastrointestinal tract is preferred.

Li pase inhibitor conpositions currently adm nistered inhibit around 30% of

- fat absorption after consunption of a m xed nmeal; increasing the
cancentrations of |ipase inhibitors in the pharnaceutlcal conposi tion does
: i ncrease i t Shepiesins lverfién tdeys @rdplormaqeotien cymphiitien témaprisingadipase. of

| ocal side effects i Decenb 2005 02/ 098412 PCT/.EP02/ 05889
Anal’ | eakagBPiiei Pm?ea? f@&}f S“F‘W@‘F ajrge aﬁn a%r%fg\gcefwsgepse éﬂ?’&ﬂd jester
~occasi onal | whel%ﬁh\é%dm&waﬂ@)aad;@%& 5 bR, M, 1 & PasRsten Bhalotp%ﬁauymes
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Or more pharmaceutma ly acceptable excipients.

Examples of such lipase inhibitors are lipstatin and orlistat. The latter is also known
10 as tetrahydrolipstatin or THL and is derived from a natural product excreted by
Streptomyces toxytricini. This class of compounds was found to exhibit in vitro as well as
in vivo activity against various lipases, such as lingual lipase, pancreatic lipase, gastric

lipase, and carboxylester lipase. Its use for the control or prevention of obesity and

hyperlipidemia is described, for instance, in US Patent 4,598,089.

. ) 15 Orlistat is currently administered at doses of 120 g per meal and dosing is
independent of the body mass of the human subject. Orlistat acts locally in the

“gastrointestinal {Gl) tract and prevents lipase from digesting triglycerides and thus inhibits
the formation of absorbable lipid degradation products. For this reason, systemic
availability of the lipase inhibitors is not required and, instead, local residence in the

20 gastrointestinal tract is preferred.

Lipase inhibitor compositions currently administered inhibit around 30% of fat
~ absorption after consumption of a mixed meal; increasing the concentrations of lipase
" inhibitors in the pharmaceutical composition does not increase its clinical efficacy and/or

potency while the intensity of local side effects increases.
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vol unt eer s) dependency of the formulation efficacy is an unwanted phenomena, because either the

formulation is overdosed in susceptible diets (with the coﬁsequence of free oil formation)
or not active in less susceptible diets. Therefore, the decrease of the food dependency is a
prerequisite to realize scenarios with a low dosage of the inhibitor, a high efficacy and less

20 fewer side effects.

Surprisingly it has been found that a certain sucrose fatty acid ester subgroup can
) : increase the activities of lipase inhibitors, decrease the food dependency and decreasing the

formation of free oil.

25 FIGURES:

Fig. 1 indicates that the sucrose ester based formulations show an approximate 1.7
times higher efficacy 240 mg SUCROSEESTER P1670: 67.4 (£5.3 %, n=5), 30 mg
'SUCROSEESTER P1670 66.6 (13 %, n=4) compared to Xenical 39.7 (£8.1 %, n=5) ina -

double meal test on human volunteers.

30 Fig. 2 indicates that the efficacy of Xenical in the less accessible meal was only 48.4 %
| compared to the accessible, while the sucrose ester formulation 30 MG SU_CROSEESTER
P1670 reached 73.9 % (double meal test in human volunteers).
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orlistat; crose fatty acid ester
wherein t he sucrose fatty acid ester is a nono-, di-, tri- or tetra-ester,
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sucrose has a total hydr oxy rou ounds rangin msucrose
nono to octéhcf‘éf’lil%?e &&awt%ta&ﬁgcee% émpﬂ@aacggo nwrﬁeemtzlewﬂm R rghtsERRY a
shows asjpan:exaePles frdearichem cal structure of sucrose nonostearate:
' CHZOOO(CHZ)j 6CH3 0 HO2HC OH j \L__y CH20H H HO CH H The term "sucrose
: Qtty acid ester”, corrprl ses one single sucrose fatty acid ester as

The present invention relates to a pharmaceutical composition comprising a lipase

inhibitor, preferably orlistat, having a melting point = 37°C, a sucrose fatty acid ester
wherein the sucrose fatty acid ester is a mono-, di-, tri- or tetra-ester, and optionally one

15  or more pharmaceutically acceptable excipients.

Sucrose fatty acid esters are nonionic surfactants consisting of sucrose as hydrophilic
- moiety and one or more fatty acid moieties as lipophilic group(s). They are manufactured -
from purified sugar and vegetable oils. As sucrose has a total of 8 hydroxyl groups,
compounds ranging from sucrose mono to octa fatty acid esters can be produced. The

20 following formula shows as an example the chemical structure of sucrose monostearate:

D " CH,00C(CH,),CH,
' 0 HoHc O
H Y H / H
OH H H HO '
CH,OH
OH 0 2
4 OH OH H

The term “sucrose fatty acid ester” comprises one single sucrose fatty acid ester as
well as a mixture of two or more sucrose ester fatty acids as defined below. In a preferred
embodiment of the present invention the substitution degree of sucrose ester varies

between 1 and 4; e.g. mono-, di-, tfi—, tetra-ester of fatty acids with sucrose. The term

3]
1

includes pure sucroseesters as well as mixtures of sucroseesters, wherein the sucroseester
might be esterified by different fatty ac1ds and might have several subsntutmn degrees, e.g.

mono-, di-, tri- or tetra-substituted.




well as a mxture of two or nore sucrose ester fatty acids as defined
below. In a preferred enbodinment of the present |nvent|6q§1ec mq) Zgblpstl tution.
degree of sucrose ester varies 25 between 1 and 4; e.g
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decyl oxy-6 lgrr?arn}{aceLﬁical:fy accep 128 IPthEbeo poef\hpounge In addl%o;['x,e thre%gr?nc)ﬂp%)s(é/ 4k 3, 1-
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-
20 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 and other
oxetanones described for example in International Patent Applications WO01/32616,
_ ) WO01/32669 and WO01/32670. Most preferably, the term “hpase inhibitor” refers to
orlistat, '

25 .- In German Patent DE1965133 (Merck) some poly(styrene) derived polymers are
described which exhibit direct lipase inhibition next to bile acid and triglyceride binding

properties.

Orlistat is a known compound (formula I) useful for the control or preventmn of

obesity and hyperlipidemia.

(1)

30 .




benzoxazi n- 4- one, and 2- hexadecyl oxy-6- nethyl-4H 3, | -benzoxazin-4- one
and other oxetanones described for exanmple in Internatigpnal.Reimat
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for exanple in In;ennatlonal P teﬁt Appllpatlong W00/ 09122, W00/ 09123,

W01F 19948 14675 03 BYECESAY Tt R O RHP gy salistpigire dpglogrddsar at i on of

orlist a&u@g@drﬂm@&t i chibEUReReah PabeNts App| igoal7yons Aubldcetd oy Nos.
185, 359, 139,577, 443,449, and 524, 495. The present invention provides a

pharmaceutical conpositiqgn conprising a lipase inhibitor having a nelting
poi nt > 37CThepresent fiention P‘SP"E%?;& phatragceieal EpIPPHEOD CURPYRE #at ty aci d

ester | ReETReT: iRPphIANA! 33 0BQuQhsd RS aBriRsRGAEdICRlel Y
accepta@?%eéxélgﬁz%ﬁégﬁn augggf%rred eﬁbo%in%nt,?ﬁherg may bé pfovided,

sucr oseqri@e farot eidibse is & hatnossster nadeptiodilly are armperephermackbiicallyr ef er abl vy,
the sucrose ester. nol ecules are a nono- or di-ester and nost preferably

the suchSERaREELFIPEAE a nono-ester. In a di-, tri or tetra-ester the fatty
acid noieties nmay be identical or different (e.g. sucrosepal mtostearate),

preferably identical. )
In a preferred embodiment, there may be provided  sucroseester molecules

that are mono-, di- or tri-ester. More preferably, the sucrose ester molecules are a

mono- or di-ester and most preferably the sucrose ester are a mono-ester.

In a di-, tri or tetra-ester the fatty acid moieties may be identical or different (e.g.

sucrosepalmitostearate), preferably identical.

The preferred ratio (w/w) between the lipase inhibitor and the sucrose fatty acid
ester is as follows: The composition may comprise 0.05 mg to 20 mg sucrose fatty acid
ester per 1 mg lipase inhibitor, preferably 0.1 mg to 10 mg sucrose fatty acid ester per 1 mg

20 lipase inhibitor, more preferably 0.1 to 2 mg sucrose fatty acid ester per 1 mg lipase
inhibitor and most preferably 0.15 to 1 g sucrose fatty acid ester per 1 mg lipase

inhibitor.

Preferably, the lipase inhibitor is a lipophilic compound. Most preferably, the lipase

inhibitor is orlistat.

5
In a further preferred embodiment of the present invention, the fatty acid moiety of
the sucrose fatty acid ester is a Gy to Cu saturated or partially non-saturated fatty acid.”
Preferably, the fatty acid moiety of the sucrose fatty acid ester is a Cy» to Cy saturated fatty
acid, e.g. sucroselaurate, sucrosemyristate, sucrosepalmitate, sucrosestearate,
30 sucrosearachidonate and sucrosebehanate, preferably sucroselaurate, sucrosemyristate,

sucrosepalmifate, sucrosestearate, more preferably sucrosepalmitate or sucrosestearate.




' The preferred ratio (W w between the |ipase inhibitor. and the sucrose
fatty acird 20 25 30 ester is as follows: The conposition JRy .cong ise 0.05
ng to 20 ng sucrose fatty acid ester per | ng |lipase in6h|eb Tor preferably
0.1 ng to 10 ng sucrose fatty acid ester per 1 ng |I|ipase inhibitor, nore
preferably 0.1 to 2 ng sucrose fatty acid ester per | ng |ipase inhibitor
and nost preferably 0.15 to | ng sucrose fatty acid ester per | ng |ipase
inhibitor. Preferably, the |ipase inhditor is a |ipophilic conpound. Most
preferably, the lipase inhibitor is orlistat. In a further preferred
enbodi mrent of the present invention, the fatty acid noiety of the sucrose
fatty acid ester i.s a CO to Cmsaturated or partially non-saturated fatty
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to C24, preferably a Cl2 to C18, nono-or polyunsaturated fatty acids, e.g.
sel ect ed from Thef@yQuid HSRSLSE ] i Ltoleic.acid, oleic acid,. elaidic
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For |ipase inhibitors as described above, e.g. orlistat, preferred

conpositions conprise 10 to 240 ng , nore preferably 30- to 1§§§ﬁg .
30, 40, 60, 80, 100, or 120 g. Especially preferred cofpSsIPr conprlse

60 to 120VOB2/B#i2stat and 20 ng to 100 ny sucrose fatty Bel/BPRLREY  For
exanpl e a conposition as defined above nmy- conprise 120 ng orlistat and 60
ng sucrose ester or 120 ng orlistat and 30 ng sucrose fatty acid ester
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and adrmmstrated twice or, particularly, three times per day. Generally, it is preferred that

the lipase inhibitor has to be administered within about one or two hours of ingestion of a
20 meal containing fat. Generally, for administering a lipase inhibitor as defined above it is
preferred that treatment be administered to a human who has a strong family history of

) _ obesity or has obtained a body mass index of 25 or greater.

The compositions of the present invention may be administered to humans in
conventional oral compositions, such as, tablets, coated tablets, hard and soft gelatin
25  capsules, emulsioﬁs, suspensions, sachets, bars or cracker. Examples of carriers which can
be used for tablets, coated tablets, dragées, hard gelatin capsules and sachets are
pharmaceutically acceptable excipients like lactose, other sugars and sugar alcohols like
serbitoi, mannitol, maltodextrin, or other fillers; surfactants like sodium lauryl sulfate, Brij
96, Tween 80; disintegrants like sodium starch glycolate, maize starch or derivatives
30 thereof; polymers like povidone, crospovidone; lubricants like talc; stearic acid or its salts
~and the like. Moreover, the pharmaceutical preparations can contain preserving agents,
solubilizers, stabilizing agents, wetting agents, binding agents, emulsifying agents,
sweetening agents, coloring agents, flavoring agents, salts for varying the osmotic pressure,

buffers, coating agents and antioxidants. They can also contain still other thérapeL1tiqally




30 thereof; polymers |ike povidone, crospovidone; |ubricants Iike tal c;
'stearic acid or its salts and the |Iike. Mreover, the pbl'lgcc P_%cal
preparations can contain preserving agents, sol ubi | | zers, nfla'b i zi ng
agents, WeoOLXpEgiBgents, binding agents, emul si fying agent%CT/EgQ%’é’E’@m ng
agents, coloring agents, flavoring agent.s;_salts for varying the osnotic
pressure, buffers coating agents and antioxidants. They can al so contain
still other t ica ,#%rfG cerrber 2005 V\Dtﬁ’ 098412 .RCT/ EP02/ 05889 -7
val uabl e SUBLERIREEREE T YR Y EHEEN RTFSFIEE TP rBdEreEd i uni t

dosage for mndan@brﬂsrayrep&earbepayﬁﬂt}imxdshmwrrrﬁifhe@ﬁaﬂmwemtmahaﬂthe phar maceuti cal
art. Especially, the above conpositions may conpri se one or nore

phar maceuti cal | e e ex0| ients selected fromthe i sting
B rmnn Lol - 1 Apsadly: Bsibote SRRl Bop SpBENEE wis fl o e Aiteuichly

pol yviriyl mctéplhbld@mﬁplembqlaidwﬂr@ﬂghg/gmhp cpﬁﬂrgtﬁagrdﬁmaemltol lactose, HPMC,

pol yoxet hyl.e tear ate, and,di on ref ey gctose, dosage
forms are tlﬁ‘-et 5&0&‘%}%@8% ig%fr}yiﬂ?’ rqhggmagg Yeﬁw%/eﬁ‘ ﬁ?legglﬁﬁs‘%%\?emi on and
these are tjwydsechiyiensterarmmeed dingahicdorpmfefably Isuede. admi ni stration, for

exanple tablets, capsules or sachets. The phar maceutical ly accept abl e

exci pients (dilyent,s and 1o ¢ rrers i-n t he pharmaci.st

 Tabl ete mmybe. i GFRARF BT A Ar i R e 0 e i B RE EreR er s
 for exanpl eargihtheseune ﬂhd&phratpharrdacsumaégnmsrfmgsm@eﬂmmstfamn, &xam]hﬁe mai ze

starch, |ubrjgcat agent s st ear.at e; er for
ool e m By ARuRSthert Rhe BEER S BRAD FRL bR AP ERG Lonieh
optionalpi n@rrﬁehs)ame&nokrﬁdmhdyhatxhe:la‘rstartt ‘Balpdets mdy bedédxnetdt frorg atdmenm: mfthee by

'f'k own net hods. Sim exa of t ]
capsul es, cBHY EFWRGL‘T%é”lgc@fW% ﬁc?of\ﬂlir?\ P gBSP%a{]h%lﬁP%ggﬁﬁlgc?"e 5{-’ i ent s,
maybe pr epaaf:@m;m/mlaﬁe\s\nrmmbﬂd&moﬁgenic,cfﬁ emhq:lohagMnmpsarlae, lmia;itre for
formul ated usi ng known ‘hOdsﬂuf as t,0 g v glu(?tal ngd }reel egg 3 Ecﬂ S
act i ve compdaA mrgrorsaar elRe S roputub fid et Sl aFtet Rant U,
. each cont ai kndheiratedrtits pefmiatabjridughe enikiucaby }gncam méwderﬁmﬂmdiy aatp:buhes,
" sucrose ester as crj bed_.above. 20.The ), .naceutic bl e"
~as used fer & HBRISM? CL%rt Sol&lggﬁ}éf} ¢ ?%F’élbe&ncﬁ Pﬁ?@“‘é‘e rtr}geou OB AR acadc%ﬁ} ‘f?’%ﬂ?‘?tom a
toxi city vigdddieRtipients, may be prepared by known methods. The contents of the capsule may be
| formulated using known methods so as to give sustained release of the active compound.
For example, the tablets and capsules may conveniently each contain the amounts of a

pharmaceutically active compound and a sucrose ester as described above.

20 The term “pharmaceutically acceptable” as used herein means that the

corresponding compounds are acceptable from a toxicity viewpoint.

The oral closage form may be a chewable tablet comprising 10-240 mg of orlistat,
0.5-1000 mg of sucrose fatty acid ester and further excipients such as maltodextrin, lactose
or cellulose, for example 120 mg orlistat, 30 mg sucrosepalmitate e.g. Sucrosepalmitate

25 P1670, 960 mg maltodextrin, 360 mg Cellactose and 15 mg talcum.

In the compositions of the present invention the active compounds may, if desired,
be associated with other compatible pharmacologically active ingredients. Optionally

vitamin supplements ma}'r be administered with the compounds of the present invention.

The invention also refers to a process for preparing a composition as described
30  above, comprising mixing a pharmaceutically active compound thereof with sucrose fatty

acid ester and one or more pharmaceutically acceptable diluents and/or carriers, -




The oral dosage form nmaybe a chewabl e tabl et conprising 10-240 ng of
orlistat, 0.5-1000 ng of sucrose fatty acid ester and furth grﬁﬁgipients
such as maltodextrin, |lactose or cellulose, for exanple Snng norlistat,
30 ng sucrosepalmtate e.g. Sucrosepalnmtate 25 P1670, 960 ng mal t odextrin,
360 ng Cellactose and 15 ng talcum In the conpositions of the present

i nvention the active conpounds may, if desired, be associated wth other
conpatiW4?EHar macol ogi cal |y active ingredients. Opti orakiepoz/asssani n

suppl enents may be adm nistered with the conpounds of the present

i nvention. The invention also refers t©o a process for preparing a
conposition-as.descri bed 30_§b0 e, conprising mxing a pharmaceutically
active conp ﬁHl‘@eHBP’éélgo\ﬂr?Yi %ifgf" ngeoffr{gﬁ Bpve geinkinediverof andponedsan thor e
phar mac eutniu€atdry ofie aepicable: did Hentsnand . : er 2005 WO
02/ 098412 Pﬁ&'rrl FP%/ 05889 -8 Th? i nvent :ﬂ O%%%gérg}ﬁ,&£g§sxﬁﬁgﬁgglgna Y the
above cBHBIAELPOIPVE RORPSHAGS [T iise iethe frapiatent eud prokntomettibesient for the
treatment and prevention of obesity. Additionally, it provides the above

conposi tionsfanr.use in the.treatnment and prevention of obesity. In
addi ti on, thé%’gd?‘gl ti t@%iedégbﬁci\osﬁé?%ﬂh%@ of E@%tm%h@f offestpaéi pthyman im human i n
need of needbf fichatddBAbn WhHiER c%gngéss%gjz?iﬂ%%ﬂ!é@g{/@}eg}%gm?@ he human of a

phar maceutical |y active conpoun I'ne tferose fatty acid

ester, Phamnasguiicatlaldctivedolinpbombhs Piicdabovs he@h s@@rﬁé‘@fa%@'a%gﬁésgérpi ents. The

i nvention alﬁo refers to the use of a conposition as defined aboVve for use

in the 29988 Atiigakpkarmasepticel aesspiable exadmieiter enmbodi nent of t he

present invention refers to a process for preparing a conposition as

defi ned above, conprising mxing a pharmaceutically active conpound as

defined in dhaiinvdntiohtalbosufro®aheateaifa canbodifibh QB akfYod MVEfr use in the

phar maceut i cal | y acceBgabkg dil uent and/or carrier. Further the invention
fitehd prevEptigp AP obesity, said kit comprising a first

refers to a Kit
conponent which is a |lipase inhibitor and a second conponent which is
sucrose fat thnotlagiethbedireentusfithe pesagenvieatioR refers to a process for preparing a

composition as defined above, comprising mixing a pharmaceutically active compound as

defined in claim 1 with sucrose ester, and optionally, more pharmaceutically acceptable

diluent and/or carrier.

Further the invention refers to a kit for treatment of obesity, said kit comprising a

first component which is a lipase inhibitor and a second component which is sucrose fatty

acid ester unit dosage forms.

Another embodiment relates to the use of a composition as defined above in the
manufacture of medicaments useful for the treatment and prevention of obesity and to a
method of treatment-of obesity in a human in need of such treatment which comprises
administration to the human of a therapeutically effective amount of a lipase inhibitor and.
a sucrose ester defined above. The invention also refers to a lipase inhibitor and sucrose

ester as defined above for the treatment and prevention of obesity.

The invention will be better understood by reference to the following examples

- which_illustrate but do not limit the invention described herein.



" Anot her enbodi nent relates to the use of a conposition as defined above in
the manufacture of nedi canents useful for the treatment c.and pr gﬁgntlon of
obesity and to a nethod of treatnment of obesity in a hunan I n need of such
t r eat nentWRHREMHEbnpri ses adninistration to the human of PATEREY 98Ut i cal | y
effective anmount of a |lipase inhibitor apgh a sucrose ester defined above.
The invention also refers to a |ipase inhibitor and sucrose ester as
defined above for the treatnent and pégé@ikhgy of obesity. The invention

wi |l be better understood by referenc 2 fol | om ng exanpl es which
illustrate but do not limt the invention described herein. 6 Decenber 2005
WO 02/ 098412 -9 EXAMPLES PCT/ EP0O2/ 05889 . General remarks: All conpounds
used in the exanples are comercially available. Exanple 1 - Olistat

transfer into oi.ll in vitro ornulat ansfer Cream (% Transf in

O iveort (o9 at Berrioemeiar A bE APy i TOrLE s SherPlseant Can SR Gva eble.
L-169555655580 P-167025455080 S- 167010256090 0- 157055654580 Orlistat (4ng)
suspensi ons stabilized by ) _Were. t;ansferred into 5m of

a 10%o0il in water enul si o= . o olive oil and
Cream respect e d i cnnr cl fa¥al ||nrlnr went epd —over nnrl m—d ng f-or a
desired periodFehnhhﬁBn Thhamﬁhnphaﬁanwas separ&tadﬁhyncnm@bm@mlrlfugation
and the orlistjat content| in the oil phase to was deterni ned by HPLC.| For
conpari son, an| adequat e {exper i t o perforpegdy With sygpensi on of
XENI CAL". L-1695, P-1670, “%%ﬁ!s@‘é 0- 155 gdo;r e Lomaraal fhe
N ' Xenical 5 ' 10 35 70
\M’ﬁo
L-1695 55 65 55 80
’ .
P-1670 25 45 50 80
5-1670 10 | 25 60 90
0-1570 55 65 45 80
5
Orlistat (4mg) suspensions stabilized by sucroseesters (2mg) were transferred into
5mml of a 10% oil in water emulsion (pH value 4.5; oil components: olive oil and cream
- ) : respectively). The dispersion underwent end-over end mixing for a desired period of time.

The oil phase was separated by cold centrifugation and the orlistat content in the oil phase
10 was determined by HPLC. For comparison, an adequate experiment was also performed

with a suspension of XENICAL®. 1-1695, P-1670, S-1670, 0—1.570 are commercial

sucroseesters (Sucroselaurate, Sucrosepalmitate, Sucrosestearate, Sucroseoleate

respectively) from Mitsubishi-Kagaku Foods, Japan.

The results indicate that the sucroseester have a highér efficacy of the transfer orlistat
15 transfer into oil compared to XENICAL‘?. In addition to a general higher transfer efficacy
| and in contrast to XENICAL@), orlistat is transferred into different kind of oils (cream:
emulsified and casein covered oily droplets; olive oil: unprotected oil) at more comparable

rates. The high food dependency of olistat is reflected in the fact, that the transfer after 10

min into olive oil is 7 times more efficient than the transfer into cream. The sucrose ester -




sucroseesters (Sucrosel aurate, Sucrosepal nitate, Sucrosestearate,
Sucr oseol eate respectively) from M tsubi shi - Kagaku Foo J The
results indicate that the sucroseester have a higher ef Sﬁlsl?:ee({%n%%%%bo% he
transfer WPIRHIHEI2 15 transfer into oil conpared to XEN CRCTE®PO2/P¥IAddi ti on
to a general higher transfer efficacy andgin contrast to XENI-CAL(c),
orlistat is transferred into different kind of oils (cream enulsified and

casein cove i1y dropl ats: ive oil; unprotected.,oil) at re

conpar abl e 6'rhﬁ?)gft lggs.fxqiﬂgq%ﬂgﬁn %ngh3f§§05%ﬁ§@ﬁﬁ i P?Cgii%eaﬁ‘%f?l‘é@fne}%@éﬁséan b8 the
fact, that ¢dpectedansfer after 10 mn into olive oil is 7 times nore
efficient than the transfer into cream The sucrose ester 6 Decenber 2005
WO 02/ 098312 PCT/ EP02/ 05889 10 show | ess food dependency. Therefore, a dose
reduction and decreased side effects can be expected. Exanple 2: Tabl et
formul ati on Chewabl e tablets of the follow ng conposition were nade:

Conposition I Olistatl120 g Suc F 5 167030 g Mal t odextrin960 g
Cel | act 0se360 g Tal cunil5 g Ol i%ﬁ ,Qbmab%t%ga T Ate and mal todextrin were
honogeneousl y ni xed and, 350 wat er were added stepw se under continuous
mxing. Wth thehtebl epleg @%ﬁfﬁﬁ@ﬂpﬁéomwgeﬁlé@méﬁ$per sion were spread
on a sieve (nmesh 10 size 0.5 mm) in tracks. The sieve was put into a
vacuum dryi ng oven (Hergeus VT 5050 Ekjnpekitioh iwas tenpered to 25 C. Chanber
pressure was |l owered to|3Q Torr (leybold _Heraeus TRIVAC D8B; COVAT AG DPI
700). After 5 mnutes, tlrlisievel opment of a foam strueturg was conpl et ed.
The foamwas dried in vacuumfor several hours. Care was tijaken to control
__t..Bat the tenperature of |Sherck@amiditdPnei exceed 35C. Ihe resul ting foam

Maltodextrin - 960 g
J )

Cellactose 360 g

Talcum 15¢

Orlistat, sucrosepalmitate and maltodextrin were homogeneously mixed and 350 g
- water were added stepwise under continuous mixing.

With the help of a syringe the homogeneous dispersion were spread on a sieve (mesh
10 size 0.5 mm) in tracks. The sieve was put into a vacuum drying oven (Heraeus VT 5050
_ EX) which was tempered to 25 °C. Chamber pressure was lowered to 30 Torr (Leybold
) Heraeus TRIVAC D8B; COMAT AG DPI 700). After 5 minutes, the development of a
- foam structure was completed. The foam was dried in vacuum for several hours. Care was
taken to control that the temperature of the foam did not exceed 35°C. The resulting foam
15 was desintegrated and sieved in order to achieve a homogenous flowable powder.
Cellactose and talcum were added and homogeneously distributed by dry mixing. The
resulting composition was tableted into tablets containing Orlistat 120 mg,

Sucrosepalmitate 30 mg, Maltodextrin 960 mg, Cellactose 360 mg, and Talcum 15 mg.




15 was desintegrated and sieved in order to achieve a hoanenous fl owabl e
. powder.  Cellactose and tal cumwere added and honpgeneously distyibuted by

dry m xi n‘%g The resulting conposition was tableted into ta T'et's cont ai ni ng -

Oiistat WOOUMP+12 Sucrosepal mitate 30. ng, Maltodextrin 988THFIZEEF act ose
360 ng, and Tal cum 15 ng. 6 Decenber 20Q0%;.WD 02/098412 PCTI EPO2/ 05889
Exanpl e 3: Chewabl e tablet fornmulation Chewable tablets of the follow ng
conposition were made: Conposition 2 Olistatl1l20 g Sucrosepal mtate

P1670240 g Mal t odextrin750 06 tapleEdiboondihiony The tablets were
- made- by the sane procedure as described in Exanple 2. 5 Exanple 4: Chewabl e

tabl et for Ji.§ at 1. I .ng conposition were nmade:
Conposi ti orqegé%rbﬁ}g%?g%lﬁgﬁ Egvrw(l)lé’ecgg’l%fﬁlm%lgfg%%fég#Go g Maltodextrin750 g -

Cel | act 0se375 g Tal cuml—g—Thetabt etcb were mgde by —the—sanme procedure as
~described in Exanple 2. |WD 02/ 098412 “CFPOSERB iy ¢ 5: Chewalll e tabl et
formul ati on Chewabl e t aptetsofthe—fottowng—conpoesttion- wer e, made:
. o Otlistat 120 ¢
Sucrosepalmitate P1670 240 g
Maltodextrin ' 750¢g
Cellactose _ 375¢g
Talcum 15¢

SN

The tablets were made by the same procedure as described in Example 2.

Example 4: Chewable tablet formulation

Chewable tablets of the following compositiori were made:

Composition 3
Orlistat 60g
‘Sucrosepalmitate P1670 o - 60g
Maltodextrin 750 g
Cellactose. ' 375¢g
Talcum 15¢

The tablets were made by the same procedure as described in Example 2.




6 Decenber 2005 PCTI EP02/ 05889 Conposition 4 Olistat60 g Sucrosestearate
S 1S 1160 g Mal todextrin750 g Cel |l act ose375 g Tal cuni5 g6The bt%% S were
made by the sanme procedure as described in Exanple 2. Exarﬁﬁ?f“é ewabl e

t abl et foWeUR&AP§AH Chewabl e tabl ets of the foll ow ng conp@SiVERIHOWE? e nmade:
Composition 5 Orlistat60 g Sucrosenyristate ML69560 g Mal t odextrin750 g

Cel | act 0se375. g Talcunl5 g The tablets Wiére nade by the sanme procedure as
described i'n Exanple 2. 10 6 Decenber 2005 WO 02/ 098412 PCT/ EP02105889 -13

Exanpl e 7: Chewabl e tabl et fg{agﬁlﬂlagg'mmg}qmgﬂﬂa_,rﬁlaglﬁghs of the follow ng

conposition were made: Conposition Ista g SucCrosestearate S181660 g
Mal t odext 75-

_ odex rlegewab(%e tC%lets oft tl?es feoﬁowmg composition were made;

Compositioln_4
| Orlistat 60 g
Sucrosestearlate S1811 60 ¢g
Maltodextrin ‘ 750 g
Cellactose | 375¢
Talcum ' 15¢g

The tablets were made by the same procedure as described in Example 2.

Example 6: Chewable tablet formulation

Chewable tablets of the following composition were made:

Composition 5
Orlistat : 60 g
} ' Sucrosemyristate M1695 60 g
.‘ Maltodextrin 750 g
Cellactose 375¢
Talcum 15g

The tablets were made by the same procedure as described in Example 2.

10




Tal cunt5 g The tablets were made by the same procedure as described in

Exanple 2. Exanple 8. Pellet formulation Conposition 7 C%

Sucrosepal mtate P 16706

0 g Avicel PH 10535g Sodiu

i
m starc

Jﬁecc

Shat 7409

d?yco ate60 g

"~ Povi done WB@30¢84The i ngredients are dry m xed toget her i nPETHPGHOSHEed
in water are added stepw se and the m xing

m xer Diosna P50). 240 g
process is continued for
mat eri al

(NICA | ab E-140;

about 5 m nutes.
screen 0.8 mm nmesh si ze,

An extruder

is fe
t hi cknes

d with this
S 1.0 mm

~ screen surrounded by cool i ngEthevileB)Chehablermblef foanulagiogxt r uded -t o

spaghettis of
not exceed
S320) and s

REgly Gulfs 165E

is transferred to
Y BE£ORPRTISE Wi pad

2N dy oy

Lo}

appropriate |l ength. The tenperature of the extrudate does
a spheroni zer
700 rpm The wet pellets

((NICA | ab

are dried in a fluidize
bel ow 35C. The dried pe
6 Decenber 2005 WD 02/

Dea—at-yetf ( ALt Gn‘a:{i e—M
lets are si e®@mpasitipnt eve

02412 DCT/IEPQ2/ 05880 14
Y= T " OOTT 1 U7 T U9 0U0OJV
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At
UT A

inserts

t enper at ure of

and oversize fractions 4
at doses of 106 ng (corr

= ~han

rrligiascar ded. The pellets

ecnondina—t.o0 60na-orlist at
" J JITTOT T7T L~ 4 A~ A~ AN A BN B B = o

T oo

ar e 60igl | e

formul ati on 5 The above
a dosage of - 106 ng (cor
formul ati on Magnesi um st
8 at a level of 1% 10 (

™ J J
pacrasesteazteSIl6l ed into Ge

at iAe c

S+ze,

apsul es si ze

of 0.5 and 1.25
and under -

d into a sachet

e 9: Capsule

at
pl e -10: Tabl et
ri bed i n Exanpl e
y appropriate

m xi ng. The mixture is ¢

correspond to

60 mg Olistat.

ddrlsadexirin added to the pel | et 850&esc

wiw)—and-henpgeneously distributed
¢losred into 107 ny tabl et s3%g ch

Talcum 15¢g

S

The tablets were made by the same procedure as described in Example 2.

Example 8: Pellet formulation

Composition 7

Orlistat . 240¢
Sucrosepalmitate P1670 60g
Avicel PH-105 35g
Sodiﬁm starch glycolate 60g
Povidone K30 30¢

The ingredients are dr-}r mixed together in a high speed mixer Diosna P50). 240 g

10

water are added stepwise and the mixing process is continued for about 5 minutes. An

‘extruder is fed with this material (NICA lab E-140; screen 0.8 mm mesh size, thickness 1.0

mm, screen surrounded by cooling device). The material is extruded to spaghettis of

appropriate length. The temperature of the extrudate does not exceed 35°C. The extrudate
~ is transferred to a spheronizer ((NICA lab 5320) and spheronized for 0.5 to 3 minutes at

15

700 rpm. The wet pellets are dried in a fluidized bed dryer (Aeromatic, MP-1) at a

temperature of below 35°C. The dried pellets are sieved with sieve inserts of 0.5 and 1.25




Exanple 11: In vitro effica Table : Reduced food- dependent effi cacy of

'sucrose ester based orlistat formulations 15 in an in- v%b Cem l%q)g
inhibition assay with accessi ble and resistant fat. Xenica s and
Tabl ets fYOf#2 l'e 2 and Exanple 3 were investigated. V\&’LCéFv‘ERﬂ@/ﬁ“S&@Ided to

a dispersed tablet to yield a orlistat cppcentration of 6.64 ng/m . The
sanpl e was stirred for 15 mn and a geometric dilution series was

prepar ed. I ach ilution ste wi th substrate and
- assessed for njleg}s{g&?’ AR b| tm'éralln PRESFF Eréftloé"ﬁﬂfes‘%ﬁ‘ﬁ‘n%%lngg @E‘WHS%@ WY v)
fat and 10 m}hmat@sszspéaa@&saﬁcmres@om@ugme@mgaﬂﬁmm 02/ 098412 :
PCT/ EP0O2/ 05889 -15 3 Hanburger/ Cream C50 Cream French friesl C50
(Vg/ nil)lCs0, Hamb. 1C50 (i.tglm) Xenical-Di spersion2.5465% Di spersion from
Exanpl e 2 (30 ng2.89.031% Sucrosepal mitate) Dispersion from Exanple 3 (240
ngl. 95. 534 % Sucrosepal mtate) 5 The in-vitro |lipase test mmcs the

gastro-intestinal fat digesti ortxmplagdépsds forfrodaidrat i on dependent

inhibition of lipolysis. In this test |ipase substrate (creamand grained

hanbur gess! f rengh. awdv%spexwtwe%m%mmegaeia%ﬁl eshalte: 3061 AoCRAL AU ob Ry

respectlveIQ el nc S rmul at1 on un e‘? sinmu

gastric contiish r|1gt %6]%5"3‘:5 |n the presence of 20 % human gastric
fluid). During this prei ncubatlon the formulation io can |.oad fat droplets
with THL. Lipolysis is then started by adding artificial intestinal fluid,

Example 10: Tablet formulation

) Magnesium stearate is added to the pellets described in Example 8 at a level of 1%

10 (w/w)and homogeneously distributed by appropriate mixing, The mixture is compressed
into 107 mg tablets which correspond to 60 mg Orlistat,

Example 11: In vitro efficacy

Table : Reduced food-dependent efficacy of s.ucfose ester based orlistat formulations
15 inan in-vitro lipase inhibition assay with accessible and resistant fat. Xenical pellets and
Tablets from Example 2 and Example 3 were investigated. Water was added to a dispersed
tablet to yield a orlistat concentration of 6.64 mg/ml. The sample was stirred for 15 min
~ and a geometric dilution series was prepared. An aliquot from each dilution step was
) : mixed with substrate and assessed for lipase inhibition. The final emulsion contained 2.5

20 % (w/v) fatand 10 mg/m! USP pancreatin.
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The in-vitro lipase test mimics the gastro-intestinal fat digestion and assesses

formulation dependent inhibition of lipolysis. In this test lipase substrate (cream and

maal ) .
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grained hamburger/ french fries, representing resistant and accessible fat, respectively) is

preincubated with a THL-formulation under simulated gastric conditions (i. e. at pH 4.5

in the presence of 20 % human gastric fluid). During this preincubation, the formulation

10

can load fat droplets with THL. Lipolysis is then started by adding artificial intestinal fluid,

containing bile salts, phospholipids and hydrolytic enzymes (pancreatin). After one hour

organic solvent is added to stop the reaction and free fatty acids are quantified. The dose-

response curve is dependent on the formulation as well as on the type of substrate

- employed.

The IC50 value is the concentration which inhibits triglyceride cleavage by 50%. A

high food dependency was observed for Xenical, the IC50 increased by a factor of 20. The

in-vitro food dependency of the sucrose ester based formulations was about 6-times less

‘compared to Xenical.
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Table 2. Stability of Surfhope SE Pharma D-1811 test enul sions at various
concentrations L&e&salteEdicers(Figd ) bat thegaerose ester based formulations show an

approximate 1.7 times higher efficacy formulation with 240 mg SUCROSEESTER P1670:
10 67.4 (£5.3 %, n=5), formulation with 30 mg SUCROSEESTER P1670 66.6 (+13 %, n=4)
compared to Xenical 39.7 (+8.1 %, n=5).

D

Example 13: Food dependency in vivo

The fatty acid specific analysis of the stool permits the selective determination of the
15 fat uptake of the lunch and dinner meal respectively. The results indicate (Fig. 2) that the
efficacy of Xenical in the less accessible meal was only 48.4 % compared to the accessible,
while the sucrose ester formulation 30 mg SUCROSEESTER P1670 reached 73.9 %. It can
be concluded from these data that the food dependency of orlistat can be substantially
minimized by sucrose ester based formulations.

20

Example 14: Side effect in vitro studies

Among various other strategies to control anal leakage, the generation of stable
- dietary fat emulsion in the colon is of high importance. Therefore, the emulsification
properties of sucrose esters covering a wide range of hydrophile-lipophile-balance (HLB)
25 . values were investigated using a centrifugal method. This in vitro method allowed both
concentration and pH-depended emulsion stabilities to examine and thus to select the
sucrose esters of highest potential to control side-effects. The results of the concentration

- depended emulsion stability studies are listed in Tables 1-5. |
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0.5 igh medium | medium | medium | medium | medium

1.0 high medium | medium | medium | medium | medium
1.5 high medium | mediwn | medium | medium | medium
. ' 2.0 hich = | medium | medium | medium | medium | medium
'9) *low: oil and water form two distinct clearly separated phases; medium: emulsion partly broken;
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Table 2. Stability of Surfhope SE Pharma D-1811 test emulsions at various concentrations
c and centrifugation times .

Emulsion Stability Surfhope SE Pharma D-1811
¢ (% wiw) t/ min

10 70 100 160 220 300

= 0.01 low* | low | low low low low
- ) 0.1 hich high medium | medium | medium | medium
0.5 high high medium | medium | medium | medium
1.0 high high high medium | medium | medium
1.5 high high high medium | medium | medium

2.0 high high high high high high

*Jow: oil and water form two distinct clearly separated phases; medium: emulsion partly broken;

10 high: no indications of coalescence, optically non-transparent, stable emulsion
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‘order to investigate enmulsion stability at various pH val ues, test

enul siong with gucréHEr dsael QRh a§§lﬂ%ibte'3§tphgﬂn9b 1381'1 Aafzﬂge/oz Cclch\{fgﬂhﬂl%{fuﬁ'e

range frompH 4 rep es >
sucrose fat¥d “%18%81 %@\gqusro% %ﬁg‘f V@‘élfeéﬂ’ré‘hHWéfd‘ &%EP stabilize an emalsion with
respect to Surfhope SE Pharma D-1815 (Table 1) and Surfhope SE Pharma D-1805 (Table

3), respectively. At concentrations of 2.0 % (w/w} Surfhope SE Pharma D-1811 revealed
stable emulsions without any visual signs of coalescence at centrifugation times up to t =
10 300 min (Figure 1). Both, Surthope SE Pharma D-1815 and Surfhope SE Pharma D-1805

showed only slightly less stable emulsion stabilities. In addition, measurements with

stmilarly prepared emulsions stored at room temperature for 1 week without applying any
centrifugal force revealed that the conditions generated in the centrifugation experiment
) correlates to a normal standing period of about 2:3 days, which compares well to the

15 average gastro-intestinal transit time in humans.

Figure 3 displays test emulsions of Surfhope SE Pharma D-1811 after centrifugation
at 3100 g for t = 1 min (a) and ¢ = 300 min (b), respectively. The emulsion containing
2.0% {w/w) sucrose ester remains even after a centrifugation time of t = 300 min stable
(picture (b), right capillary). From left to right: reference (mixture soya oil/buffer); c =

20 0.01%, ¢ = 0.1%; ¢ = 0.5%; ¢ = 1.0%; ¢ = 1.5%; ¢ = 2.0% (w/w).

Similar emulsion stability tests were conducted using combinations of sucrose esters
“and hydrocolloids {e.g., xanthan gum, gellan gum, carrageenan gum), sphingomyelin,
aerosil derivatives, calcium carboxymethylcellulose, chitosan, bentonites, whey protein
concentrates, pectins, and poly(vinyl alcohol). Interestingly, these studies showed that 1:1
25 combinations {(w/w) of Surfhope SE Pharma D-1815 and Aerosil 200, carrageenan gum,
and whey protein concentrates gave emulsions with clearly better stabilify than the single

compounds alone, due to a yet unknown synergistic mechanism.
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10 Table 4. Stability of Surfhope SE Pharma D-1815 test emulsions (¢ = 1.0% w/w) at various

pH-values and centrifugation times ¢.

Emulsion Stability Surfhope SE Pharma D-1815
’ pH t/min '
1 30 60 120 300
4 high* high high high high
5 high high high high high
6 high high high high high
7 high high high high medium
8 high high medium | medium medium
9 high high medium | medium medium

*low: oil and water form two distinct clearly separated phases; medium: emulsion partly broken;

high: no indications of coalescence, optically non-transparent, stable emulsion
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Table 6. Stability of Surfhope SE Pharma D-1807 test emulsions (¢ = 1.0% w/w) at various
- pH-values and centrifugation times t.

Emulsion Stability Surfhope SE Pharma D-1807
pH t/min
1 30 60 120 300
. 4 high* medium | medium | medium low
) 5 high medium | medium | medium low
6 high - high medium | medium low
7 high high high medium medium
8 high high high high medium
9 _high high high __high medium

*low: oil and water form two distinct clearly separated phases; medium: emulsion partly broken;

10 high: no indications of coalescence, optically non—tmnsparént, stable emulsion
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5 Figure 4 shows test emulsions of Surthope SE Pharma D-1811 after centrifugation at
- 3100 g for t =1 min (a) and £ = 300 min (b), respectively. The emulsions are stabilized
with 1.0% (w/w) sucrose ester at different pH values. Whereas emulsions at pH < 7 clearly
show phase separation after centrifugation for # = 300 min, emulsions at pH > 7 noticeably

revealed less free oil. From left to right: reference (mixture soya oil/buffer) at pH = 7; pH =
16 4, pH=5pH=6pH=7;pH=8 pH =9,

" In contrast, Sucrose Fatty Acid Ester S-370F revealed very bad emulsification
properties. Due to the high hydrophobicity of the compound solubility in the continuous
, | aqueous phase was very low. However, the compound is very easily soluble in soya bean
) 15 oil resulting in a significant increase in oil viscosity.

Example 15: Side effect in'vive studies

An in vivo mouse model was developed to investigate the ability of sucrose esters to
reduce the free oil formation after Orlistat treatment. Orlistat #vas mixed with butter and
20 added to the feed. The concentration of Oxlistat administered to the mice was 150pmol
7 :Orlistat/kg body weight. The experiment is based on the observation that mice under a
high fat diet treated with Orlistat or other lipase inhibitors distribute the excreted free oil
over their furs while grooming (United States Patent, Patent Number 5.431.94_9). A variety
of sucrose esters as mentioned above were examined for their ability to reduce or eliminate

25 the production of free oil. The results of these studies are summarized in Figure 5.
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) 10 Example 16: Pellet formulation compressed to chewable tablet

Composition 8
Orlistat _ 240g
Sucrosepalmﬂate P1670 60g
Avice]l PH-105 210¢g
~{ Sodium starch g]ycdlate 60 g
Povidone K30 30g
Stearicacid | 6g

"The ingredients are dry mixed together in a high speed Aeromatic Fielder GP 1). 240
- g water are added stepwise and the mixing process is continued for about 5 minutes. An
15 extruder is fed with this material (NICA extruder ; screen 0.8 mm mesh size, thickness 1.0
- mm). The material is extruded to spaghettis of appropriate length. The temperature of the
extrudate does not exceed 35°C. The extrudate is transferred to a spheronizer ((NICA
spheronizer) and spheronized for 0.5 to 5 minutes. The wet pellets are dried in a fluidized
' bed dryer (Aeromatic, MP-1) at a temperature of below 35°C. The dried pellets are sieved
20 with sieve inserts of 0.5 and 1.25 mm mesh size, and under- and oversize fractions are
discarded. Stearic acid is added and homogeneously distributed by dry mixing. The
resulting mixture is compressed to chewable tablets containing Orlistat 120mg,
Sucrosepalmitate 30mg, Avicel 105mg, Sodium starch glycolate 30mg, Povidone 15mg

and Stearic acid 3mg.




bed dryer (Aeromatic, MP-1) at a tenperature of below 35C. The dried
pellets are sieved 20 with sieve inserts of 0.5 and. 1. 25 ecem{;rgg@) size, and
under - -and o8 rsize fractions are discarded. Stearic acl 8 éd and :
hormgeneoﬁ'&‘&? %¥dtributed by dry nixing. The resulting nmiP&t{Fe2/pEse
conpressed to chewabl e tablets containing@3@listat 120ng, Sucrosepalnmtate
30ny, Avicel 105ng, Sodium starch gl ycol ate 30ng, Povi done 15ng and
Stearic acid 3ng. WD 02/098412 6 Decenber 2005 PCTI EP0210a889 -23 Exanpl e
17:. Two | ayer chewabl e tablet 7 Conposition 9 a) Olistat240g b)

Sucrosepal mtate P167060 g c) Avicel PH 105210 g d) Sodium starch

gl ycol ate60 g e) Povi done K3@38ngief1y: 'gv@pﬂr ,Cc}@wagﬁt 1&4) Lactose nonohydrate

(powder) 1460 g h) Avicel PH 10 g i ze 500100 g k) Sodi um
starch glycol atel00 g 1) Povi done 90F60 gm Glyceryl benehat e60 g n)
‘Magnesi um Stearate20 g 5 Layer 1: The ingredients a) -- e) are dry m xed
together in a high speedAeronatic—Flelder GR.1) 240 g water are added
stepwi se and the nixing |process is c@ommamdnﬂor about 5 rfinutes. An
extruder is fed with thils—material (NL.CA extruder ; screen|0.8 mm
a) Orlistat 240¢
b) Sucrosepalmitate P1670 60 g
‘c) Avicel PH-105 210 g
) - d) Sodium starch glycolate 60 g
e) Povidone K30 0¢g
3
f) Stearic acid ' bg
g) Lactose monohydrate (poWder) 1460 g
h) Avice] PH 102. 200g
i} Maize starch 1500 100g
k) Sodium starch glycolate 100¢
| 1) Povidone 90F 60g
m) Glyceryl benehate 60g
) . n) Magnesium Stearate 20 g.
5 - Layer 1: The ingredients a) — e) are dry mixed together in a hiwh. speedAerornatic

Fielder GP 1). 240 g water are added stepwise and the mixing process is continued for

~ about 5 minutes. An extruder is fed with this material (NICA extruder ; screen 0.8 mm

- mesh size, thickness 1.0 mm). The material is extruded to spaghettis of appropriate length.
The temperature of the extrudate does not exceed 35°C. The extrudate is transferred to a

10 spheronizer ((NICA spheronizer) and spheronized for 0.5 to 5 minutes. The wet pellets are

- dried in a fluidized bed dryer (Aeromatic, MP-1) at a temperature of below 35°C. The
dried pellets are sieved with sieve inserts of 0.5 and 1.25 mm mesh size, and under- and
oversize fractions are discarded. Stearic acid is added and homoceneously distributed by
dry mixing.




mesh size, thickness 1.0 mm). The material is extruded to spaghettis of
appropriate length. The tenperature of the extrudate dqgs. .not gxceed 35C
The extrudate is transferred to a 10 spheroni zer ((N CA speﬁeronl Zer) and
spheroni z¥® ¥24P3425 to 5 nminutes. The wet pellets are driPSI/EM2A548D ui di zed
bed dryer (Aeromatic, MP-1) at a terrperat%{e of bel ow 35C. The dried
“pellets are sieved with sieve inserts of 5 and 1.25 nm nesh size, and
Stearic acid is added and

under - and gﬁs e f’r.act% 5‘IS esre di. se%[arde

'hormgeneoule)%’ydl st BUTRE By ~E i Igosshede aheely speerbmin( dap0e8s 12

ECT {] EPO2/ gSE&QIEI 22 Déyeﬁ ninut¥he0@xeitpi eled f@)granulMordMe We{(ganﬁlggﬁg bigte dn a
i gh spee r m nut.es, r added
for granul amlld(;&rwéﬁﬁﬁmiéegg%{ %lgej@esrg%?té%}&@p 1&3‘81 dﬂiegﬂrqnﬁla&e fslslﬁ"ﬁ‘fz“@é bed
dryer (Aero g5naops Ifquiq‘élﬂéiMaedesgnramhme is sieved, and honpgeneously
m xed with Magnesium stearate. .- 5 The resulting m xtures of layer 1 and 2

are conpsesthé r&@ﬂ@ng Mﬂcth@y 8f laf'é‘fila%rd A Eéﬂﬁrea&aqgi?&g lal?g‘ tilg% "gnf'%[szl um

containing Olistat g’%\? Sucrosepa rgl
starch gl yc‘c-)cl’rﬁ?léﬁ%fiw@qm i 6%31% Eﬂtéﬁ%fag’l craseRRIBigtei3Amgayeicel and
cont ai ni ng LesehgSedkd0smrchAlicokte 3000 BoviNBhE @5@& aﬁmeé@mad Sedidmyst AL ED

- glycol ate O r er beneh e 30 nesi um
stearate 10(5 mlf“h At ogiog%g%‘dlﬁga@fny ch g0meg; “‘(ﬂ’il §tiaFF§‘§@f°8%a|"%g

chewabl e tamrég, Royigsosi2OmgnGlyoergrt enshaie a@ngaﬁﬂJMagﬁeq&ahmehﬁwldﬁl%ﬂﬂthé g

Sodi um sibargela(,lg&}ﬁg@ll ate48 g PEG 600072 g Xylit122.4 g Mannit pul visl22.4 g

9

Example 18: Past disintegrating chewable tablet

Composition 10
Orlistat 48 g
Sucrosepalmitate P1670 12¢
Sodium starch glycolate 48 g
PEG 6000 . 72g
Xylit 1 12244
_ ) - Mannit pulvis - 7 1224 ¢
“ Myrj 52 2g
Plasdone $630 4¢g
Magnesium stearate 48¢g
Talc ' — ¢

‘The ingredients (with exception of Magnesium stearate and Talc) were mixed in a high
speed mixer (Aeromatic Fielder GP 1) for 5 minutes. 32g water was added for granulation.

15 The wet granulate was sieved (Siebschleuder Bergmeier 5.0mm) and dried in a fluidized
bed dryer (Aeromatic Strea) below 37°C. The dry granulate was sieved (Fitzpatrick

1.62mm), mixed with Magnesium stearate and Talc and compressed to a chewable tablet
(Korsch PH 250 tabletting machine).




Myrj 5212 g Pl asdone S63024 g Magnesium stearate4.8 g
|ngred|ents (with exception of Maghesi um stearate and Tal
hi gh eagnglé% (Aeromatic Fielder GP 1) for 5 mnutes.

added for RCF4tion. 15 The wet granul ate was sieved (Sif
5.0mm and dried in a fluidized5-bed dryer (Aeromatic Strea)

1.62m),
abl et

Ber gnei er

bel ow 37C. The dry granul ate was sieved (Fltzpatrlck
Magnesi um st earate and Talrg,:a,zil1 : ;

250 tabl etting nachine).

Tal c24 g The

é@ﬁ?mr§hﬂgxed |h a

ter was-

F’Bﬁﬁ%r

m xed with
(Korsch PH
EP021() 5889 - 25

Exanpl e 19: Fast d|$|ntegrat|ng chemable tabl et Conposition 11 Orlistat48 g

Sucrosepal mtate P167012 g Sodium starch glycol ate48 g PEG 600072 g
s98.4g Myrj 5212 g Alginic _acid3?

Xylit98.4 g Mannit pelvi

S63024- Nhgnesiun1stearﬁ
ingredients (wWth except

carbonate) were

ted4.8 g TaIc@dmpognﬁnﬂtlunlcarbonat
ion_of Magnesium stearate, Talc and
Orlistat 48 g
Sucrosepalmitate P1670 .12 g
Sodium starch glycolate 48 ¢
PEG 6000 | 72g
Xylit 984 ¢
Mannit pulvis 98.4¢
Myrj 52 12¢g
Alginic acid 32.64¢
Plasdone S630 24¢
Magnesium stearate 48¢
Talc 144¢g
Calcium carbonate 1536 ¢

64 g Pl asdone
el5.36 g The
Cal ci um

The ingredients (with exception of Magnesium stearate, Talc and Calcium car’bonate) were

mixed in a high speed mixer (Aeromatic Fielder GP 1) for 5 minutes. 30 g water was added

for granulation. The wet granulate was sieved (Siebschleuder Bergmeier 5.0mm) and dried

in a fluidized bed dryer (Aeromatic Strea) below 37°C. The dry granulate was sieved

(Fitzpatrick 1.62mm), homogeneously mixed with Magnesium stearate, Talc and Calcium

carbonate and compressed to a chewable tablet (Korsch PH 250 tabletting machine).

10




5 mxed in a high speed m xer (Aezomatic Fielder GP 1) for 5 mnutes. 30 g
wat er was added for granul ation. The wet granul ate was sieved

(Si ebschl euder Bergneier 5.0m) and dried in a fluidized bed dryer
"(Aeromatic Strea) below 37C. The dry granul ate was sieved (Fitzpatrick

1. 62m), honogeneously m xed with Magnesium stearate, Talc and Cal ci um
carbonate and conpressed to a chewabl e tablet (Korsch PH 250 tabletting

- machine). 10 6 Decenber 2005 WD 02/ 098412 PCT/ EP02/ 05889 - 26 %Eramas2905 A

pharmaceuti cal conposition conprising a lipase inhibitor having a nelting
poi nt > 3764 @ pYgs0se fatty acid ester wherein the SUCT 08y fﬁ%iﬂ?’s ggm d
ester is a nono-ester, and optionally one or nore pharnaceuti F
acceptabl e excipients. 2. The conpositiome&ccording to claim1 vvherel n the
fatty acid noieties in the ester are identical. 3. The conposition
according to claim1l or 2 wherein 0.05 gpafms 20 ng sucrose fatty acid
ester is used per 1 ng lipase inhibitor: 4. The conposition accordi ng to
claim3 conprisi ng 0.1 ng to 10 ny sucrose fatt acid ester per |
| i pase inhi bt or A BhanPHEEUIGHROSINOPHAN LOBWFISINA P illnaS@llarnmtqr bovips |asmﬂl@ng 1to
2 ng sucrose fat i Ghoe
conposi tion acco&adlrl ﬁg tocc tgl?crr%mg CO ér’i?seluﬁpaﬁgrfgpme%&%e ﬁzragfsaeeSFer 15‘fy acid
ester per | ngy In;@ae@stlenIandbDptimallﬂone'ldnmar@phmmatﬂlmnalammmhbﬂngeﬁcmlmtsa| ns 1
to 6 wherein the lipase inhibitor is a |ipophilic compound. 8. The
conposi ti on accoMHé Bgmp&kitiinaictdrdingheERIM 1tWigertih MasRitl Abidhdieesiis R dstept at .
9. The conposition according to any of clainse 1 to 8 wherein the fatty acid
noi ety of the s@€rié@dctlatty acid ester is a C$ to C24 saturated or
parti aIIy non-saturated fatty

3.  The composition according to claim 1 or 2 wherein 0.05 mg to 20 mg sucrose

fatty acid ester is used per 1 mg lipase inhibitor.

4. The composition according to claim 3 comprising 0.1 mg to 10 mg sucrose fatty

acid ester per 1 mg lipase inhibitor.

5.  The composition according to claim 4 comprising 0.1 to 2 mg sucrose fatty acid

ester per 1 mg lipase inhibitor.

6.  The composition according to claim 5 comprising 0.15 to 1 mg sucrose fatty acid

ester per 1 mg lipase inhibitor.

7.  The composition according to claims 1 to 6 wherein the lipase inhibitor is a
lipophilic compound,

8.  The composition according to claim 7 wherein the lipase inhibitor is orlistat.

9.  The composition according to any of claims 1 to 8 wherein the fatty acid moiety of

the sucrose fatty acid ester is a Cy to Cy4 saturated or partially non-saturated fatty

acid.

10.  The composition according to claim 9 wherein the fatty acid moiety of the sucrose
fatty acid ester is a Cj2 to Cyg saturated fatty acid.



acid. 10. The conposition according to claim9 wherein the fatty acid

noi ety of the sucrose fatty acid ester is a Cl2 to Cl8 saturated fatty
acid. 6 Decenber 2005 WO 02/098412 PCT/ EP02/ 05889 -27 11. The conposition
according to claim 10 wherein the fatty acid ester is selected fromthe
group consi sting of sucrosel aurate, sucrosenyristate, sucrosepalmtate,
sucrosestearate, sucrosearachi donate and sucrosebehanate. 12. The
conposition according to claim 1l wherein the fatty acid esP#mies208y| ect ed
fromthe group consisting of sucrosel aurate, sucrosenyristate,

sucr osepal i crosestearate. 13. The conposition according to claim
12 mherginﬁ%%giﬁg%%é acid ester is sucrosepalmtate. I -T/REE2 sition
-according to claim12 wherein the fatty aci-d ester is sucrosestearate. 15.
The conposition according to claim9 wherein the fatty acid noiety of the
sucrosg f at Lok i : - ] t fatty

ol 0. o, Thg cEpRiRa| fEoling o Hii 1§ HeRIRR R achPA PRI, B Y o
from the g6 @8¥sting 9firgcrogtlansaip.riuerobanyristads, gucrosepplmitats, ducredesteatpts, aci d,

eruci ¢ aci QycrbiARkbBlisnAE iifh sub@8Rrddapol enic  acid, al pha-linolenic acid and
arachidonic acid. 17. The conposition of claim 16 wherein the sucrose fatty

acid ester ds sucroseol eate. = 18. e .co sition . accor.di t o any of

ot a2t 318 PORBTRCIeR G ' Blam | RgheraR et scid et s upBER Hheon
accordi ng tgoouplcansizting of euqrodeiurmge, 30crb@en2idtafa) surddepilabitate 2hcrobéi@eacIposi ti on
according to claim19 conprising 30, 40, 60, 80, 100, or 120 ng orlistat.
21. Thg COAREShhhRRicAGEY 8 chal - i.8h0g, 60 to 120
ng orlistat an ZQlong {bg&%%g; %m?gﬁ%ggﬁ@t% %(1:(% %teézstsg?fméjfﬁh@%ee _

gg(rjrpo I6t In.gl}gg gglgé(ggtg%aggorgﬂ% t(? I:Iai%ll ﬂ \qr%elle}nothg %attgr%g%réstseg' insgsuclzr%gesterrgra?er. listat

15. The composition according to claim 9 wherein the fatty acid moiety of the sucrose fatty

acid ester is a Cy; to C3 mono-or polyunsaturated fatty acid.

16.  The composition of claim 15 wherein the fatty acid is selecied from the group consisting
of palmitoleic acid, oleic acid, elaidic acid, erucic acid, linoleic acid, gamma-linolenic

acid, alpha-linolenic acid and arachidonic acid.

17.  The composition of claim 16 wherein the sucrose fatty acid ester is sucroseoleate.
18. The composition according to any of claims | to 17 comprising 10 to 240 mg
orlistat. '

19.  The composition according to claim 18 comprising 30 to 120 mg orlistat.

20. The composition according to claim 19 comprising 30, 40, 60, 80, 100, or 120 mg
orlistat.

21.  The composition according to any of claims 1 to 19 comprising 60 to 120 mg

orlistat and 20 mg to 100 mg sucrose fatty acid ester.

22 The composition according to any of claims 1 to 21 comprising 120 mg orlistat and

30 mg sucrose ester.

23. The composition according to any of claims 1 to 21 comprising 80 to 120 mg

orlistat and 10 to 40 mg sucrose fatty acid ester.




23. The conposition according to any of clains | to 21 conprising 80 to 120
nmg orlistat and 10 to 40 ng sucrose fatty acid ester. 6 Decenber 2005 WO
02/ 098412 PCT/ EP02/ 05889 -28 24. The conposition according to any of clains
| to 20 conprising 20 to 60 ng orlistat and 5 to 15 ng sucrose fatty acid
ester. 25. The conposition according to any of clains 1 to 24 conpri sing
one or nore pharmaceutically acceptable excipients selected fromthe group
consisting of mannitol, |actose, HPMC, talcum sorbitol, 6 December 200

pol yvi nyl pyrrol i done, lecithin, polyethylenglycol, polysorbate,

pol yoxet hyl enst earate, and di net hi con. 26. The conposition according to
clai m 25 cBPPPEP$H2| act ose as pharmaceutical |y accept abl PCEERPHOER. 27.
The conposition according to any of cl ai | to 19 conprising 10 - 240 ny
orlistat- and 0.5 - 1000 ng sucrose fatt';r%dci d ester 28. The conposition of
claim 27 conprising qQne or nore excipients selected fromthe group

consi sté*ng %"%&P’P%@% Foeprdine-e ap¥ af damscleto 39 swrising 20t 80 uherbistat angrd
accordi ng t qoaRyheGhc@keiatf adide@e?8 for use in the treatnent and prevention
of obesity. 30. A process for preparing a conposition according to any of
cl ai ns to b SN | i -1 nhi hi t 1 S e fatty
ester, 2z!i;"nd (Z;Iqlt’ei gna _Sgﬁdno%%cog%lﬁ#mntrge%%hdgﬁén%gﬁpi E%I %/ c‘ﬁ%@@g@gbﬁé g’zcﬁnﬁf’%m S,
31. Kit for Phpanacewisplhe aeceplablshesipignts sa¢atedcromdbengroupi engsigting p6 magwitpbonent
which is a llidase HPNE! Dbl adghifbl S %EB/QHWE%%HME 184D E%ly@th?léﬁ%?&ﬁ,
fatty acid esiyer in a unit dosageform 32  "The use of a conpositiio

accordi ng t #ORAGLEE Ralyxgibylenstgaratg, and dimethiegAuf act ure of nedi canent s
useful for the treatnent and prevention of obesity. 33. A lipase inhibitor
and a lcr odéeicampysitimi atcerdingrto shird @6i cowrising tctuiserss pharma@8tiatly acteptable
treatment apdsppevention of obesity. 34. The invention as hereinbefore

- descri bed.

27.  The composition according to any of claims 1 to 19 comprising 10 - 240 mg orlistat

and 0.5 - 1000 mg sucrose fatty acid ester

28.  The composition of claim 27 comprising one or more excipients selected from the group

consisting of maltodextrin, lactose and cellulose.

29.  The composition according to any of claims 1 to 28 for use in the treatment and

prevention of obesity.

30. A process for preparing a composition according to any of claims 1 to28, comprising
mixing a lipase inhibitor with a sucrose fatty ester, and optionally, one or more

pharmaceutically acceptable excipients,

31.  Kit for the treatment of obesity, said kit comprising a first component which is a lipase

mhibitor and a second component which is a sucrose fatty acid ester in a unit dosageform.

32.  The use of a composition according to any of claims | to 28 in the manufacture of

medicaments useful for the treatment and prevention of obesity.

33. A lipase inhibitor and a sucrose fatty acid ester as defined in claims 1 to 28 for the treatment

and prevention of obesity.

34. The invention as hereinbefore described.






