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} Abstract: The present invention rel
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6 Decenber 2005 WD 02/098412 PCT/ EP02/ 05889 PHARVACEUTI CAL COWPCSI Tl ON

- COVPRI SI NG A LI PASE | MHI.BI TOR AND A SUCROSE FATTY ACID E§;§5ﬁ£r§m;he
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

C o or pr eVESARVBIEUWL CaIh @9 Py Iam oy _doygxenslzk\rpizde;:rmsﬁ: grdesaorbad, Af SUcroRBtENTER, | N

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

phenonenon refl ects phy SIC% separation df
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.




sone liquid una.bsorbed di étary fat fromthe bulk of solids in the | ower
large intestine. In US Patent No. 5,447,953 it was sho hat onbi ni ng
a lipase jinhibitor with 5 substantial anmounts of mter%n%eg%l?ﬁ‘lgéoirude |
fibers, tWOPARH?ting effect on fat absorption can be i RETERSFH8Y n
patent application WO00/09123 is has beem denonstrated that by conbining a
| i pase .inhi bitor such as orlistat with | ow anounts of chitosan or a _
derivative or - |4 th f. the.phenonepon o nal. | eakage of oil can be
reduced. |nter na?zﬁger?%ﬁ?qygf{c@g?ﬂw&% £ Eﬁhac&ffsﬁf&i%@%c%isé’(ffag?é‘%ﬁ%%lﬁeﬁ’ i pi d
f or mul ati onlsy paitentsktOeated witlaEpast ihilbidrarfhivstehonenon reiue @hﬁflcépge@‘d%ﬂﬁ)nfcﬁ't
excretion a awant ed f aor ionof. free ol . 1t.  has been tound that a

hi gher ef f Wi ‘%‘H@&Hg?sg?beggﬁ?%%f?%o%glhe ik o alial B e 1oty Bestinfg of
unwanted side effects, e.g. free oil. Recently it has been recogni zed that
the efficacy ofn U$ Baset Nohi,biR958 st wasyshdepelnd bytcomibiriye olipishentibinet with t he

i ngested.food.. A.high fficacy. h been .f ound w.t.h neal.s conposed of '
French fFied S%ﬁﬂ@é‘ Osung%%hﬁag?%ﬂ?og@%fm%% ﬁ&ﬁﬁsi tglellwgﬁtmgfa ?%Qegyt\ﬁgéorBBQBrved
for cheese ambedhtressedain yatpitagplitation VOO 2506 hadiepe dd@paraéd tHaeby
formul ati on_ eff.icacy.is an.,unwanted pheno a. because either the . |

£ or mul at | orEaTeP B A A B SR CEF LA LB B AR HEE P BB dSRERaSFe 11 ee
oi | for nat i @y saltahemrof, tlegiliedememor eSsablasegpdi dil eindieatducedherefore, the
decrease of the food dependency is a prerequisite to realize scenarios.

ith al d f..theinhjbitor,. i fii : 20 f. id
ettects. o Sur pice o PeRRL SRR Ty b G R LSt b e g
_.eat er subgrioppe odibitdrs asefaite réduee acpievérdtifgexaktibh pad envaltedifdronson défeease

L

‘the food de n and reasi,n e ormation. of .free oil,. 25 Fl GURES:
mro o LR S R BR S slitEy TR eofuB Lt ittt &
apprioxi mat eloweving bf nBwatedbide efédcts) €adyee240R egn HUERQSEES tEfdgRik6d Ghat e 4 (5. 3

30,7 (B 1 oF R RS2 B B AP Lo HURRR VLA Bret Bo0rd biets

. indicates téfatadyhavebdendacyd with Xenls cainpbsedtdiEréreh driac oasgiebhe! raburgas, only |
. 48.4 9/0_. compared tp the accessible,, while the sucros st.er fornul ation
30 Vo SUErcBRaR: et PR oSt 4ol S S HE RSty SHipnr el

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).




6 Decenbér 2005 WO 02/098412 PCT/ EP02/ 05889 Fig. 3 di spl ays test enul sions
of Surfhope SE Pharma D-1811 after centrifugation at 3100, g.f0fet =1 mn
(a) and t = 30 (b), respectively. The emul sion contal n| r}%ﬁé 0% (wWw) -
sucrose e‘%’?é’?"’?séh’al ns even after a centrifugation time off 0¥ stabl e
(picture (b), right cap| |lary). Fromlefg_to right: reference (m xture
~soya oil/buffer); ¢ =0.01% ¢ 0.1% c =0.5% ¢c =1.0% c =1.5% c =
2.0% (wWw.. Fig nul siqns, of rma 1511 after
centrifugation e ?’éli@ﬁys te?EESFn sians of pUEheRg ig%}b“ f”eﬁ) ggbf%? cefyfagation at
respecti vel yIOOTgfer emllmmc(@ amad £=3$0@hiih (Ii)etbspamntréiy 1Tﬂ%rﬁu\1/swh cBHRIMSL2 0% er -
at differen es, \Wer.e sion H.5 7.cl hase
e par at L on RO iRty BT ForyaTer » SRR i br Eranh nlip sSRRLpRAGE
noti ceably (H)ong}&\teptlllaq') | Fees: |Eft e@right: refebbecefjrrdaand soynuididlutfer); b ®Sc &0 a
pharmaceutl |t| onp i ng I e inhibitor, preferably
orlistat; é\?l)/‘h 1‘t| g@‘y‘g& n{g% 72%0)0 Q‘B@V trose fatty acid ester
wherein t he sucrose fatty acid ester is a nono-, di-, tri- or tetra-ester,
and optionally gne bl .
Sucrose fatty aglgd'gc ‘%ahg%ug es@m%ls%"n% T%%ﬁﬂ&s%e%?é IL%U%% %@%ﬁﬁf&{ £ I"R’T‘ﬁgéli?tose as
hydr ophi | i c31Gfbg étryt %hdnmn(@) @ndmﬂéoﬂ‘ min {blavdispectivelet Ths easzlmmpﬁozpmstabdlzed
group(s). Thay, 1ad<ysuw%ei%yés%& atfdtmrﬁ i {184, W&as%%is}f&g&e&gﬁ £7%lchgy As

sucrose has a total hydr oxy rou ounds rangin msucrose
nono to octéhcf‘&f’lt%?e &&awt%ta&ﬁgcee% éncm@aacggo ntrﬁeemtzlewﬂm R rghtsERRY a

shows asjpan:exaePles frdearichem cal structure of sucrose nonostearate:

~ CH2000(CH2) j 6CH3 0 HO2HC OH OH H The term "sucrose fatty acid ester”
(;ITDI‘ISES one single sucrose fatty acid ester as well as a mixture of two

Oor nore sucrose ester fatty acids as defined below In a preferred

enbodi nent  of tt}ﬁ res% i pvent,i on then substt Lftl on d§gree of. .sumi
est er var| es € present INvention relates toa armaceuntica composit ncompnsinda lpase

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 aCIdS and might have several subsntutmn degrees, e.g.

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




25 between 1 and 4; e.g. nono-, di-, tri-, tetra-ester of fatty aci ds wth
sucrose. The term includes pure sucroseesters as well aﬁs‘)ece y"t%%d?
sucroseesters, wherein the sucroseester mght be esterif fferent
fatty aci¥O2M¥*? ght have several substitution degrees, é'C ’EP"H?M‘@ di -,
tri- or tetra-substituted. 6 Decenber 2005-. WO 02/0 984 1 2 PCT/ EP02/ 05889
-4 .Sucrose fatty acid ester and m xtures thereof and there preparation are

. -g;ggh, 'nthe gs&%@g_&ctaﬁmés@r%h%&\@ t'heft%Q%&d(t'g’e}e?ﬁé;pg ‘%K%QERE,*WE%;)
V.; Leser, Mt anhgermmercially: aVFE‘ﬁlﬁ{MIMUbShtK@S?ém F@Qﬂeﬁiom,d\ﬂo&&cﬂb ha;),rMultG Rol

Lig. (1999)KeB@Rp3tics 128321206 artON LORMERANE kY b SRLEH 9%33?0&3

bi factant Al'l J
Do 85 B et ey e DD oRES, Laeba G Qaéb@wﬁm Leirch are

capabl e of deniviativés aadiosutfectaas.iAfenoD. K pasesy. OB Fxanp} 93%%}'999)519@)
_pancreatic J%Oa&(?)s For exanple, orli stat and’ |i pstatin as descri bed

U S. Patent 598,089 are potent inhibitors of |ipases. Lipstatin 10 is
a natural produc &1 Obi r| | and or tat. .is the. res of a
hydr ogenati on of ﬁ“h‘?{erm i . Iﬁ.ﬁ’ﬁ 1pa{g§°?’ﬁﬂiub%t‘§}'%h ?rﬁEFWée %fu'&\t‘%i’étg’vof
conpounds chhmtmdnyoﬂqjasefsrbdexm;ds gaspaafmid mseanE’Hpmbg Sbnacadiple, aRtagHas of
“orlistat ( t |ot 1 The
2l pase i sttt Ariope oD PEhoyh SR oo At aRBRR T bassr. Leddie) o
descri bed .iis almtnemhat)dmcnaalf rrmabbnt orgip] dreibdidicrat WHRGEeRA R Hydeddeaxtidbof
- Phar maceut i cal Thes ol ymars. are charact e ized | hey have
been subst i 5% asEH’ %h%rl‘}lpgﬁeéngﬁbﬁ%sygqﬁa%ﬁBgsstoﬁé?mf’ﬂlllﬁ P Eééle” erm
Vi pase i nhpdiclicing. Iﬁthl@lIM?f@ﬂmmleS pfmﬂxmc@ﬂmoh&k hly} awem dbboa) s IB of
t hese conpo itiaf rm sor fers to
2- oxy- 4H 3, %eﬁggga@?eﬂt CAT oWEE© Wﬁ‘ll%lﬁo 'h& Elsf)@gﬁo H@@FF&C@BHSE ighidbtREsdPhat i onal
Pat ent Appl ematplodea\tﬁﬂﬁihﬂ@ﬁiﬁ&a@éhnmmmt'Np@haep@utwowﬂﬂ‘ﬁ%)(G@teg 2 20
decyl ox th zoxa 2-1etradecyl o 4H 3, 1-
bensorad? i eced ot DR e R A e SRS B R
and ot her  witkbanonesrdgsapi thedinhdit kpeaspThe tefml“Tipe Netibionel alsBabatpirises
Appl i cati on armaceéﬁmaﬂ'y dcceptable salts of these compounds. In addition, the term “lipase
1nh1b1tor 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 .




WOO 1/ 32669 and WOO 1/ 32670. Most preferably, the term"lipase inhibitor”
refers to orlistat. 25 In German Patent DE1965133 (Mer cdhecSUTE005

pol y(styrene) derived polyners are described which exhibit direct |ipase

i nhi ki bpmsmext to bile acid and triglyceride binding POTGRETEIEE. Ol i st at
is a known conpound (fornula 1) usefulk for the control or prevention of

- obesity and hyperlipidema. 30.. 6 Decenber 2005 WD 02/098-112

PCT/ EPO2/ 0588 -5 See, U S..Patent | 4,598, 089, issued July 1, 1986,
whi ch ale€oUd g@%@%@- 4B isaedgpiy m%%&a& pls¢ discloses RIoSssa RNt -
No- . - 6, 1QKin @ 96listithha U S Fed: QRS 6ADAIIOP] WHICR RRSIRGMHbpGMe phEQARQELLIIONS.

Further suitable pharmaceytical co OS}ti ons .are descn@eg for exanple in
| nt er 9 RRRst9ost aHtheAs R aPr RS FINRYS gt 0si T {pErrrebie and 5

WOO1/ | 93 é& natsichi pht@ﬂah%m@ﬁeﬁm&)cmmsw hewal@Epas gz, Woef/1934di.ghat are

di scl osed in Eur o}@ﬁn at ent Ap%lﬁl l(1:at| ons PU%J Cf,ltl on Hg\s% 185, 359,

189, 877WOUSI9%49 AdiomD Rrosses idhpPeRation /et proviorssioa
phar naca%gsﬁl PANRASI{chQihs TRt & 0@ 185 3pasol 971 i3 o havingsss nel ting
point > 37C, a sucrose fatty acid ester wherein the sucrose fatty acid

ester is a nmono-ester, and optionally one or nore Eﬁhar maceut.ical ly
acceptabl e eXBf pieait &nveRtign Broyidss AdMaEpassHieAl GRIPPH R CHERIHRE 1 ovi ded,

suct 0Sefsl e LA HULAS o hllfthe BRL TOTPT, adlcrof falta RRRE wibRE@itr of er abl y,

t he sucr no e a nono- or di-eSter and nost preferably

t he sucfins@edstycicidesterds Annmoesteey andlaptianally gnet grimare phetrracewiscadly the fatty
acid noieties may. be identical or different (e.g. sucrosepal mtostearate),
pr ef er aMiPRHEFEFIBEAS The preferred ratio (wWw between the |ipase

i nhibitor. and the sucrose fatty acid 20 25

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.




' 30 'ester is as follows: The conposition may conprise 0.05 ng to 20 ny
sucrose fatty acid ester per | ng |lipase inhibitor, prqg &§9£¥u851 ng-to
10 ng sucrose fatty acid ester per 1 ng |lipase inhibitor, nore preferably
0.1 to 2 ng sucrose fatty acid ester per | ng lipase inhibitor and nost
preferably 0.15 to | ng sucrose fatty acid ester per | ng |ipase
inhibitor. Preferably, the lipase inhibitor is a |ipophilic conmpound. Most
preferably, the lipase inhibitor isgylistat. In a further preferred
enbodi ment of the present invention, the fatty acid noiety of the sucrose
fatty acid ester is a C9 to Cnsaturated or partially non-saturated fatty
acid." Preferably, the fatty acid nmoiety of the sucrose fatty acid ester
is aCl2to Cl %érﬁl’eé@éféerf qrybodiment, of éhaginvatmmobe Eatyraatdesf the sucrose ester

sucr osenyr hﬁg@te@ele@mfr@m@cbmi,b%f&ablﬁ%%?&ﬁét caL3L.e MCV Osealaghi donate
sel'a '

and. sucrosebehanate, preferably sucr Uit ORYOF BORHp I Wi datly
sucr osepal A'tats; s @ﬁd(féfégﬁlé%’fatlmomﬁeg pf pfimitabdoyacil) otedsaph kliridiab@d or

sucr osest egfRicecid 18! I 1 further preferred enbodi nent. of
the invention th fat?ﬁgggfﬁ%%?§€%gké@@gggépé@%@?gnﬁﬁ§“%33§%¥gégﬁﬂc??6ﬂ1CB
to C24, pr &Oé?%‘l?&’;?ah&}’ P acil @1 8uerpsedatty aqidesyern salybeatiedsdoddatey aci ds, e.g_
sel ected fromthe group consisting of palmtoleic acid, oleic acid, elaidic-
aci d, erucic @Bk thitylaciaahskGesafh @i- gana-linol eni ¢.aci.d, al pha-1inal enic
"acid and arPchidonig aci d, égg%gbfg éraeF§@3+%$%gg¥P geﬁFégﬂghﬁ?Bgﬁu?Stty
aci d est er 8! RPTHROE faithadd (egasisrostprimitasttarazci d moieties in a di-, tri-,

or tetra-sucrose fatty acid ester may be a mxture of two or nore fatty
acid, e.g. sucrosepal mtostearate. 6 Decenber 2005 WO 02/098412

PCT/ EPO2/ 05889 -6 For |ipase inhibitors as described above, e.g. orlistat,
preferred conpositions conprise 10 to 240 ng , nore preferably 30- to 120
ng, e.g. 30, 40, 60, 80, 100, or 120 g. Especially preferred conpositions
conprise 60 to 120 ng orlistat and 20 ng to 100 ny




sucrose fatty acid ester. For exanple a conposition as defined above may
conprise 120 ng orlistat and 60 ng sucrose ester or 120 rI| at and 30.
ngy sucrose fatty acid ester. Another 1 conposition nay ‘% to 120
my orli st OO to 40 ny sucrose fatty acid ester I/ERP

orlistat and 5 to 15 ng sucrose fatty aci@ ester. Each dosage unlt of t he
above pharnaceutical conpositions can obtain the daily 10 doses of the

phar maceut i cal I%ﬁ@sge@@fe@a@%a Abed Ve, aﬂﬁta@ é&&%a%glgsmwﬁs dai l'y

dose, such as one-thir the doses. Alterhativel age unit may
cont ai n t heoairised tyyemps rrl@rmpr@fer%bié%tmﬂ@unzigg ad0a6d, BACIODo 120 ¢ he

dose of th%gwa Jrﬁ%ﬂg&'@&in &ﬁxoﬁﬂ%gaﬁ%ﬁ@%{)‘&d“ﬁo%é bgir}}att\saﬁégggﬁab mo&g;e one

of the conbl hati dosage u |ts one or nore ly the
ot her conpounthse Gttyiasidaster.s preferably orally administered from. I5 30 to
800 ng per day in divided doses two to .three tines per day (see above).

O her  pg eferrg%r%arg%g%é olTBYn LaRgR RSLYRSH, se%éﬁrﬁgm if1Rf £ 60

preferred are etvveen 180 to 270 y are
180 ny. Dalmgswgefsesfar et 130rrag erlisbit pnd BU imdsgcroan tm anidrestst. rPatCéht'rtV\n ce or,

particular 'ébél t%cfr}[tﬁ;as tf(;%gneé}?sg sfay 12(%‘1@%&%&%@ hb b &9 H—Ta‘%ﬁ?zrosgfl V\% Qgﬁd esttepe

| i pase inhi m ni ster & hi n about
i ngesti on ofr 2% t@0megerlisteharal hion§ masucraefeitpdddestéror adni ni stering a
l'i pase inhibitor as defined above it is preferred that treatnent be

~adm ni stered t OE&h*aH%Q ulfief Hﬁ%bévéﬁﬁa‘?ﬂﬁcé‘ﬁ%l'c¥rrff:'o§1tt1%§’ ca‘?xf obt&’iﬁ‘i‘?é &éﬂgor has

obt ai ned a body nmss I"ndex of 25 greater. The conpositions o
esent 19 nvéases efitherphermacedienliy ﬂ§tlé¢ é@ﬂpwrmnmn@f Gomtaig @risasHon ohidle d@ﬂal

ohposi t i ONise iEhahe- HHI R0 S0RUGEEARELRch Bkt a0t %X i 25

'capsules enul SIOHS suspensi ons, sachets ars or _grac

carmiers whash of ane ofishe enseppungs, ands! fsrction b ealose aftheoter dpmgew Ihamdl
gel atin capsyl %@H%t%‘f@&ﬁm&% or@}ﬁrtwmﬁ@rﬁ(dfosggecﬁg{s%@owIﬂbr%nt S

~I'i ke | act ose, r sugars and sugar al cohols manni t ol
mal't odextri trrmtsmonmlmg OﬂlYIth%‘Ptbef eunpaedaRrksttieretodily prallgadyinistaterasm

Bri | 985 NP0, ol S I-RETRA0 Bole ko RO rfLrﬁésggea?*a Otue AL ORI Z€

starch or erivati er eof : po yners (oMYAl one crospOV|done
| ubri cant s prefesradadady deseemey sange batvenen 1 2& tos30imag, magie preferred ks dailpdessyer |

the phar maoguLGA} soRE SRR RSt BRLESONY 3HdY 8BRS Fa\tl REsRUBN bieferably divided

and administrated 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 _histo.fy 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
s|c3rbitoi, 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 thérap¢L1tiqally




sol ubilizers, stabilizing agents, wetting agents, binding agents,

“enul sifying agents, sweetening agents, coloring agent S’615' avori' pg agents,
. . : ecember 20
salts for varying the osnotic pressure, buffers, coating agenfs and

ant i oxi davo §2/09BEy can al so contain still other therapeutP€HEP§G8Becenber
2005 WO 02/ 098412 PCT/ EPO02/ 05889 -7 val.yabl e substances. The fornul ations
may conveniently be presented in unit dosage form and may be prepared by

any net hods kn in the .pharmaceutical art. .Especiall t.he above
comost 11 ore R ebab S SRR R S R eyttt splt e form
exci pi ent s =€l meyt edpfepared bhengmethads hnsvisin thg phirmaantidabhrt. | 'act ose, HPMC,
5 lecthin, talcum sorbitol, polyviriylpyrrolidone, polyethylenglycol,

pol ysorbate, p oxet hyl enst ear at e, . and. _di net hi con ref erably | actose.
Oal dosage f oriEoat HHE DRI SRSl Qo G S L ROREOF 9" TIGH A i P U ani
i nventi on apebtiblessipients sdetddfoom thhgonpeendidtoglof hanako), Drtse HPMC,
adm ni strat.i o a

, for exanpl abl ets, .capsul es .or sachets. The
‘phar macett ilﬁgﬂiwt”g‘if%’pspgﬁfoi P@iya’?fﬁfpé’ﬁ’ioéﬁt’ -,m&@g@z{egﬁ@c{iopglé'f,?rg%tte,s) are known
in the pharpegi@thydendtehrate] ahd dlnsetiaybheréferabydadtoem a m xture of the active
compounds wth fillers, for exanple cal cium phosphate; disintegrating

I

agents, for ex l,e mai.ze starch, Jubricati agents, fLor ex | e ..
 hegnes) um st ear QB AOBERIERYS 2 BF PSSR RIS &y e I TR RESERIITNOR or

- pol yvi nyl pydridhiegdanettaiaoenphnrmptudadforimdoedick ndminikrmion, fonetdreplart to

ermt tabletfing the m xture nown thods. S m|ar.l sul es, 15 for
Pl o arGosrs Cartics s GEMS TaS sl e TR PGt BB RS i ¢ 1
or. W thapt caadeefaei@bpnentie, phaaydstprepislidets hyaykedowmeadet dradsnixiitre of dnat ent s
‘of/ the capsul e maybe for. ted using, known nethods so as to give .
Stst af ned. rE TS CEMBP RIS RO o e Preskran St PedtTe o
capsul es nBeka enlze statch, Rdeibatbnizant, Hhecaambemhsnofumasteqphes adewifocal | y
active compoun

and a sycr.ose.,ester as described above., 20 The,term.
T Bhar maceut PEATHS Pa eIt b Eoe A6 L ARG BPHAGAHE et AR oo MY ng
- conpounds akgovaciedeattte pbrintableting idie tyixtrirelyplnown mEtiedorSinilads agsuiesr m
- maybe a chewabl e tabl et conprising 10-240 of, or i st at . 5-,1000. of
- sucrose Patty) eﬁ?fpﬂlgg‘@fi?r Se?ﬁggefflﬁfltc SPPeéXC(? Pf)airlllg‘ﬁt’ fghesalf bﬁe ERR I?“Paqrf%o“&%ﬁrr‘l%r%ﬂgu t
| act ose added excipients, 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 dosage 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 may 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, -




or cel VI‘uI ose, for exanple 120 norlistat, 30 ng sucrosepal mtate e.g.
Sucrosepal mtate g 25 P1670, 960 ng naml todextrin, 360 Celbl aﬁ)g)se and 15

ng talcum In the conpositions of the present invention 6 active

conpounds may, if desired, be associated with other conpatible

~pharmacol ogi cal ly active ingredients. Optionally vitamn supplenments may
be adm ni stered with the conpounds of the present invention. The invention
al so Y&'BEEHI3 3 process for preparing a conposition asCe&seriised 30 above,
conprising m xing a pharmaceutically a%’al ve compound thereof w th sucrose
fatty acid ester and one or nore pharhaceutically acceptable diluents
and/ or carrt@rs nmber 5 WO 02/ 098412 PCT/ EP02/ 05889 -8 The

i nvention al S'IbvreBF}P’Eié ° Pravigesdhg pisq Hfdhadmre C@@hblam@mqﬁnompommmaﬂMS in

the nanufacicuire obh n@dmm&l@m £
obesity. Ad ch&? OaI pr OV|he Eergittn{ 62@% &egyﬁ%noﬁﬁ%eghsxgéﬁmﬂgg it the

tr eat meRTOANS ﬁFP’EIQO@F‘OBE)@ iUsg/In the trgaienanit end prévengon sf abiesigl. osed a

nmet hod of treatnent of obesity in a human in need of such treatnent which

conprises adf ni:gtration .t e human of a pharmaceutically active

conpound as g}é?délélan %8{%‘521}13& osed ganehed Pﬁﬁ?@ﬁﬁ@@t@f@@sw in aZmchaopti onal | y

addi ti omaéd Qﬂﬁfcﬂ&%%érﬁq{,hleﬁggﬂhﬁgéseac@ﬁﬁ{)Bjagg g hihg i nvention also refers
as I ne Y& hﬁ

to the use of a conposition ove B U  treatment and
prevent wae@ﬂb@éhytaptw@\nombenncbﬁd)@&ﬂnm%oﬁé ahdg sﬁ’ér%§@ﬁrtty' AN EQ,On refers

to a pr ss..for ar| conposition as defined above, corrpf'l si ng
m Xi ng ‘ERB&IW@& nga&@l@@hﬁ@wp@bé@exmemmed inclaiml wth

sucrose ester, and optlonally, nore pharmaceutically acceptable dil uent
and/or carrier. Further the invention refers to a kit for treatnent of

obesity, saﬂl‘hekmten@orrpt:;b&tf&g @ thi ifesdf aGOMPORIEIBH a¥WRbEAEd HoRe fob R&SE hohi bi tor
and a S%K T%nc[orrﬁonent Hﬁﬂ Egl S sucrose fatty acid ester unit dosage

mHodt ff¥es to the use of a conposition as defined
above in the
Another embodiment of the present invention 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.




‘manuf acture of nedicanments useful for the treatnent and prevention of
obesity and to a nethod of treatnment of obesity in a hugrggwln Bged of such
treatment which conprises admnistration to the human of a't era_peutlcally
ef fecti veWaMBMMH1Df a |ipase inhibitor and a sucrose est ECTERPYIRSE above.
The invention also refers to a |lipase inhgbitor and sucrose ester as
defined above for the treatnent and prevention of obesity. The invention

wi |l be better understood by referencm@fol | owi ng exanpl es which
illustrate but do not limt the invents *ribed herein. 6 Decenber 2005
WO 02/098412 -9 EXAVPLES PCT/ EP02/ 05889 . General remarks: All conpounds
used in the exanples are commercially available. Exanple 1 - Olistat
transfer into oil in vitro J FornmulationTransfer in Cream (%Transfer in
Aiveoil (% afger 10" after, 60 after 60' . Xeni cal 5103
166855655580 BersBatsoHbces T oRsErB: SRS STBRS A arg)
suspensions stabilized by sucroseesters (2rrg) were transferred into Sml of
a 10%oil in water enulsio Ie. It S: olive oil and

cream respectively). The d¥spe end nixing for a
des| red per| Od _ Tbn [\l |- phacn Wass nar.at nd_h\l r-nl rl cent —-f Ugat| on

VAT v\r P’ul AT UOr
and the orlist@rmohtient| | Mrhhderdinl Crphmgo)t o (was Ttﬂatséerrﬁm mérediy/(%PLC. | For
conparison, an adequate [exper i rrent was al so per formed with a suspenision of
XENI CAL". L-1695, P-167Q, alﬁer? 0- 1p70.qar e lcomer cjal suci{@%gst ers
(Sucrosel auratie, Sucrosep ate, stic osestear ate, ‘Sucroseoleate
N Xenical ' 10 | 35 70
L-1695 55 65 55 30
‘y .
P-1670 25 45 50 80
§-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 -




respectively) from M tsubi shi-Kagaku Foods, Japan. The results indicate
that the sucroseester have a higher efficacy of the tr'anéslge%gmb%;ioio tat 15
transfer into oil conpared to XENICAL(c). In addition to a general higher
transf er WOR2OAEY2 and in contrast to XENI CAL(c), orlistat PCI/EPOEMSREr r ed
into different kind of oils (cream enulygified and casein covered oily
droplets; olive oil: unprotected oil) at nore conparable rates. The high

f ood depen foorlhistat is-teflected in the fac that_ the transfer
after 10 _(rjn&%%iylﬁ ofog & eengf:rllcyi ?ehr'ﬁ@s Gpredusten &?%ﬁ“tcn{aﬁ%ﬁf“ﬁ[ ects&As ber

i nt o creamexpeeteducr ose 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: Tablet formul ati on Chewabl e
tablets of the foll ow ng conposition were made: Conposition | Olistat120 g
Sucrosepal mtate P167030 g Mal t odextri n960 g Cel | act o0se360 g Tal cunml5 g
Olistat, sucrosepal mtate and I } r onogeneously m xed and
350 g water were added stepw Sﬁﬁm‘i dertdy 'f&emlﬁaﬁonxi ng. Wth the hel p of
a 'syringe .t he hgonogeneous’ di spersion were spread on a sieve (nmesh 10 size
0.5 mm) pn trackBewaplfdabiewnd thedellgwing icampositioagigtawnadsyi ng oven (Heraeus VT
5050 EK) which was tenpered to.25 C Chanher pressure was lowered to 30
Torr (Leybold Heraeus TRI VAC D8B; CObkpoéiGoRRl 700). After| 5 minutes, the
devel opnent of a foam structure was conpleted. The foamwas dried in
vacuum for several hourg.Orisne was taken to contrpl 1Xpat tjhe tenperature
of the foamdid not exceed 35C The resulting foam 15 was desintegrated and
siieved in order to achi ¢8acwsdpanmigaadusyof | owabl e ppwds@g

)

Maltodextrin - 960 g
7 .

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
_ EXK) 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.




Cel l actose and tal cum were added and honogeneously distributed by dry
. mxing. The resulting conposition was tableted into tablgég%e r%g# ni ng
Olistat 120 Sucrosepal mtate 30. ng, Maltodextrin | act ose
360 nm, awew%u%n 15 ny. 6 Decenber 2005 WD 02/098412 P&‘F’F AR LR
Exampl e 3: Chewabl e tablet fornulation _Ghewable tablets of the follow ng
conposition were nmade: Conposition 2 Olistat120 g Sucrosepalnmtate
P1670240 g Mal t odextrin750 g Cel |l act o0se375 g Tal cuml5 g The tablets were
made by the same procedure dxadgdcd:iGedable tdblafpireul2tio® Exanpl e 4: Chewabl e
- tablet fornulation Chewable tablets of the follomﬁng conposi tion were nade:

Conposi ti On(;g&“\«gbh'fl t?ﬁl@fs%gt}ge f%!&wf?ﬁr%eﬁ'l BLikigh %eF]rgZ Mal t odextrin750 g

Cel | act ose3 cumntl e tEblets wer e the same procedure as-

described in Exarrpl e 2. ) | e tablet
~fornul ati on Chewabl e tahBI ets of the FBWPBWIHE;"corrpom tion were nade: 6

Decenber 2005 , . '
. o Orlistat 120¢g

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.




PCT/ EPO2/ 05889 Conposition 4 Olistat60 g Sucrosestearate S 1S 1160 g

Mal t odextrin750 g Cel | act 0se375 g Tal cuml5 g The tabl et%,)nrgeret1 ”z%ﬂf by the
sanme procedure as described in Exanple 2. 5 Exanple 6: WDt abl et
formul at | @ @WEWAD| e tabl ets of the followi ng conpositi on RGGYEPOMATES?
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/ EP02/ 05889 -13

Exanpl e 7: Chewabl e tabl et fg{agﬁ_}ﬂ]@.g:i@maw‘q%qm@ﬂi%nlhaghghs of the follow ng

conposition were made: Conposition 1Tsta g Sucrosestearate S181660 g
Mal t odextriny750 I 75-

_ odex .rlegewab(‘fe %letsagft tl?es f%ﬁowing 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

R 1)\
-

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%@ W 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
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ngl. 95. 534 % Sucrosepal mtate) 5 The in-vitro |lipase test mmcs the

gastro-intestinal fat digesti ortxmplagdépsds forfrodaidrat i on dependent
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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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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.




20 Exanple 14: Side effect in vitro studies Anong various other strategies
to control anal |eakage, the generation of stable diet ary an%erfolayl sion in
the colon is of high inportance. Therefore, the emulsifi catl on properties
of sucr os¥WOdB{e3dd2 covering a wi de range of hydrophil e-I|i p@efiiBre2/baBance

(HLB) 25 val ues were investigated using aFGcentri fugal nethod. This in vitro
- method all owed both concentration and pH“depended enul sion stabilities to
.exam ne and thus to select the sucrose esters of highest potential to

control side-effects. The resul tgQf, m%ﬁg&g@giég%l on depended enul sion
stability studies are listed in Tabl'es 1-3. 98412 -17 6 Decenber
2005 PCT/ EP02/,0588 TaE)Ig 1. %ta iIit%/_ of Surfhope SE Pharma D-1815 test
emul sions at valFotfd eshEbinttableiesmuktignydeseied inkyampls? B0mes t. C (%

w W) Enul si o$ucthsapilhiitaye) Sﬁﬁfﬂﬁ_@dﬁﬁlegﬁzmﬁfg@c%sé&lﬁitﬁteﬁ an@ enlQiAAL0LR3240300
0. 01l owlo QV\'ilOV\AlO owa_. 1hi E?‘?rgl L{ﬂmadl tjnrredhugmad'l urrrre&h %Jm .

0. 5hi gh. medj AR &7 RIS BY e Qhaaokqlepmeal test, which is composed of accessible fat

1. Ohi ghmédi (Lnamelbti HinnreakigenyRedich friesdind midss Sbdegsitie it YDiredt: uhvgdingamerticunmedi um
2. Ohi ghnedi ywimedi i ' i * | i@ ater t di stinct
clearly separat gtsdjﬁ gﬂ%géém%gwfﬁr%gggﬁ%hﬁbﬂ;% h(j’ﬂ'g%&daﬁg&er’f\’ﬁiﬁ‘%ﬂ\ﬁo

i ndi cat i onsBigthegpBEigk8héE95%Btieal |y non-transparent, stable enulsion 5

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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Pharma D-1811[(Table 2] V\fqtﬂ al medj. um HCB™ . . .
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;
3 high: no indications of coalescence, optically non-transparent, stable emulsion
5

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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In order to investigate enulsion stability at various pH val ues, test

enul siong with gucréHEr dsast S?‘l'aﬁ a§§lﬂ%ibte'3§tphgﬂn9b 1381'1 Aafzﬂge/oz Cclch\{fgﬂhﬂl%{fuﬁ'e

range frompH 4 rep es >
sucrose fatt3 “%18%81 %@\gqusro% %ﬁg‘f V@‘élfeéﬂ’ré‘hHWéfd‘ &%EP sthbilize an emulsion 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 {c = 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




5hi ghmedi umredi unmedi um ow 6hi ghhi ghnmedi umredi unmredi um
7hi ghhi ghnedi ummedi unmedi um 8hi ghhi ghhi ghhi ghnmedi um 9hi g hbh'EbG?' ghrredl um.
7 5 *lo.v; (lemogﬂg water formtwo distinct clearly separa é@ase

medi um el & B8R Bartly broken: high: no indications of cpd%ir RURER
optically non-transparent, stabl e enmul siopgTable 6. Stability of Surfhope
SE Pharma D- 1807 test errul sions (c 1.0%yr/w) at various pH values and

it 23825?%8%50%‘15%0‘#%@%% RS R

6hi ghhi ghme@itr m@ﬁﬂc@wrma@hmtghmt hrredl unmedi um 8hi ghhi ghhi-ghhi ghnmedi um
9hi ghhi ghhi ghhi ghmedium iow oil and water formtwo distinct clearly
of " coal Eicﬁﬂii?sapg callly ﬁ%ﬁ@%‘gﬂé%i’?‘ék“%?ﬁ% T PPl 154 Becaer 2008
WD 02/ 098412 PCT/ E Q5889 -21 Tahle 7. St/awirl ity of Surfhope SH Pharma
- D-1805 test emulsipns (c =31.0% W y) at va{gq ous pLHUvaI ues %yj
qent rifugation ti mas4t : hwﬁu of rri]1|e ir1]1mm gII:I]l_E 1lur% n}n%dum? Towe
5 high medium | medium { medjum low
6 high high medium | medium medium
7 high high ‘medinm | medium medium
_ 8 high high high high medium
9. high _high high hich medium
1 ,} *low: oil and water form two distinct clearly separated phases; medium: emulsion parﬂy broken;
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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.




6 Decenber 2005 WD 021098-412 PCT/ EP02/05889 -22 In this representation,
~the excretion of free oil by a control group which recei gsgmer£d0§t,at
but - no gastro- |nt estl nal side effect controlling agent was f lf( as ‘
backgr oun¥A®&P&¥412and arbitrarily set to zero. Any inpr ové??ﬂh@@zﬁﬂﬁis?ree oi |
production are given as mnus per cent value relative to the background.
- These experinments reveal ed that sucrose esters such as Surfhope D- 1811 or

Surfh D- 1805 h '
rggluc? Pgn in fré%ﬁ?réezgxgh@ (IE)#FIEB e’ﬁ\é?étlggr?t%?rgg Bgﬁc‘:’%’ gé%‘t‘%‘r"gl‘ r’ie@F"teﬂer end

of the HLBOSFB%FPtebWﬂOCQ’QSta@@t@&tmhbmdQ/@cfeyt topdrodipty dvm@t wﬁmmtempea&gi&m)leﬁm

I h t I :
Pel Lot Formi et e e e g M A R B P! Bl Ao ef midinaenag

Sucr osepal nfftnétvéluprém‘@ﬂo gheﬁbmkgbu@ﬁi- Th&2 kﬁpegm‘f@ds ﬁmﬁcbﬂh@fkug}déé edtas e6h 9
Povi done K3 r edl e xed t.ogether in
a hi gh sgeegg’%g?% E’??CIISE &Cﬂéﬁﬁlo&jﬂ”‘?g% ?ﬁ‘g é‘{%&glg tg Righsste and
t he ni xi ng fﬁlﬁe\@srsdlifém@@mfnemnédadcmtloabmmnﬁram Ak ®s est@:@ ol:.&uﬁlﬁdfridd@thé s fed

with this r I r SIZ i,ckness 1.0
. The: marer e Sl R RS e SR ot raied PR The
terrperature(%frﬂtm D-éﬁ@&)mhtmksmmumot exceed 35C. The extrudate is
transferred to a spheronizer ((NI CA spheronizer) and spheroni zed for 0.5
to 5 mnutes. The wet pellets are dried in a fluidized 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 mm nesh size, and under- and

f;"ojer si zeyf ractions argample 16: Pellet formulation compressed to chewable tablet
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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.




di scarded. Stearic acid is added and honpbgeneously distributed by dry

m xi ng. The resulting mxture is conpressed to chewabl e bg.cpalngtrﬁoogont ai ni ng
Olistat &%ﬁ 0 Sucrosepal mtate 30ng, Avicel 105ng, Sogl Um St arch

gl ycol ate ﬁg{aﬂ%vidone 15ng and Stearic acid 3ng. WD 0FFEIEAHHE
Decenber 2005 PCT/ EPO2/0a889 -23 Exanpl-&€3L7: Two | ayer chewable tablet 7
Conposition 9 a) Olistat240g -b) Sucrosepal mtate P167060 g c) Avicel

PH 105210 g d) Sodium starch glycol ate60 g e) Povidone K3030 g f) Stearic
acidé g g) Lactose nonohydrate (powder)1460 g h) Avicel PH 102200 g i) .
Mai ze starch 1500100 g k) Sodium starch glycolatel00 g |) Povi done 90F60 ¢
m. dyceryl benehate60 g n) MMB&'IUW@B%%P%&QbEt&IMYGr 1: The
ingredients a) -- e) are dry mxed together in a hign speedAeromatic
Fielder GP 1). 240 g water are added stepwi se and the m xi ng process is
continued for about.- 5 mnutes. An extruder is fed wwth this material (N CA

extruder ; screen 0.8 mp—nesh-size thickness 1 0 mm) The naterial is
extruded to spaghettis aqf appropri at €olmgrgition 9 The t enper atjure of the
extrudat e does not exceed-35C.-The extrudate is transferred to a
a) Orlistat 240¢
b) Sucrosepalmitate P1670 60 g
'¢) Avicel PH-105 210g
) ' | - d) Sodium starch glycolate 60 g
- 5 e) Povidone K30 30g
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
| ) S | n) Magnesium Stearate 20 g.
5 - Layer 1: The ingredients a) — e) are dry mixed together in a high. 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 homogeneously distributed by
dry mixing. o




10 spheroni zer ((N CA spheronizer) and spheronized for 0.5 to 5 mnutes. _
The wet pellets are dried in a fluidized bed dryer (Aergumatic -1) at a
tenperature of below 35C. The dried pellets are sieved Wef%mbglizg{)\/gg i nserts
of 0.5 an¥O"2M88HM mesh size, and under- and oversize fr RIS/ 055
di scarded. Stearic acid is added and honpgeneously distributed by dry
- m xing. 6 Decenber 2005 WD 02/098412 PCT/ EP02/ 05889 -24 Layer 2: The

exci pients are mxed tqgether .in a high speed mxer (Aeromatic
Fal ber b 1 3 he RS B 60 evisd Sactedt 7 6 i sres bherprmatiet
granul at e i Bieklee () fanfl minuted 4003 watbt addgtl Z&chreda Gy She %@%@Hﬁita{eqs sidpsdl) -
The dried granliad & 4 Busit h e I ) xed wi Magnesi um
stearate. g 5 The resﬁlﬁ%zlg%ggdn%{ @%ﬁ‘%esrg%%&f’mﬁilﬁﬁ%m 8%15%6%%§‘§@&dt0 a
two | ayer tHpIegeneRusly arixedcwithMagnesigmegaiapnent) containing Olistat 120ny,
Sucrosepal mtate 30ng, Avicel . 105ng, Sodium starch glycol ate 30nyg,

Povi donesl15 BBl LREdtE f [E1eY i.ni.n .0se 730 ,
A col 100 N re CARLErABTRy TR A BYehpindllo EAN LD ARt AGlgE > N0

n? Mai ze starch Og%,SO|gms _ ;
30nmy, dyce Wpli?éﬂ%ﬁcltﬁp%ﬂ‘gc AN HE ST AL emsatust esenderifatedOpmige Aviasl second
| ayer. Examplend Sodias ttatihghrbRerBid) gotaenebd 8 halbb@hi QP osk il &?ell)gﬂg
- Olistat48 %@5‘9“3‘?&%%5@9?167@92 g odi um s%%ch %l ycol ate48 .
600072 g Xyl 1t 1229 nnlrfl‘”pdl‘c\ﬂ P5ae- Maizeiareh 2dms Sodpim saphelsebtos g
: 50mg, Povidone 30mg, Glyceryl benehate 30mg and Magnesium stearate 10mg in the
10 second layer. '
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Example 18: Fast disintegrating chewable tablet

S T A P

Composition 10
Orlistat ) 48 ¢
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).



Magnesi um stearate4.8 g Talc24 g The ingredients (wth exception of
Magnesi um stearate and Talc) were mxed in a high speed ¢ -e)éelr{ber(Zﬁt%r omati c
Fi el der gfﬂm&ng m nutes. 32g water was added for granulation. 15 The
wet granul'at 842 si eved (Siebschl euder Bergneier 5.0mm) &Sd/EHPES n a
fluidized bed dryer (Aeromatic Strea) belsow 37C. The dry granul ate was
sieved (Fitzpatrick 1.62m), m xed with Magnesi um stearate and Tal c and

conpressed to a chewabl e t@blel 19( Kok 36 EH. 22 tf il machi ne). WO

02/ 098412 6 December 2005 “EPUZT Lttt -

di sintegrating chewabl e tablet Conmposition 11 Olistat48 g Sucrosepalmtate
P167012 g Sodi um starch gl ycol ate48 g PEG 600072 g Xylit98.4 g Mannit

pel vis98.4 g Myrj 5212 Algi-nic-acid32.64 g Plasdone S63024- Magnesi um
stearate4.8 g Talcl4.4 ¢ Cal ci um carBCompbgfibn 36 g The i ngredients (with
exception of Magnesium Stearate Talc and Calcium carbonate) were 5 m xed
in a high speed m xer (Adadismtic Fielder GP 1) for|{5 #bgutes. 30 g water
was added for granul ati gn._The wet granul ate was s]eved (Silebschl euder
Bergnei er 5.0mm) and dril|eghcrosepalmitate P1670 12g

Sodium starch glycolate 48 ¢

PEG 6000 i2g

Xylit _ | 984g
J o Mannit pulvis 98.4¢

1 Myrj 52 12g

Alginic acid 32.64¢

Plasdone S630 24¢

Magnesium stearate 48¢

Talc 144¢g

Calcium carbonate ' 1536 ¢

The ingredients (with exception of Magnesium stearate, Talc and Calcium carbonate) were

} : 5 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




in a fluidized bed dryer (Aeromatic Strea) below 37C. The dry granul ate was
sieved (Fitzpatrick 1.62m), honobgeneously m xed with Magnesi um st earat e,
Tal ¢ and Cal cium carbonate and conpressed to a chewabl e tabl et (Korsch PH
250 tabletting machine). 10 6 Decenmber 2005 WO 02/ 098412 PCT/ EPO2/ 05889 - 26
CLAIM5 1. A pharnmaceutical conposition conprising a |ipase inhibitor having
a nelting point > 37C, a sucrose fatty acid ester wherein the sucrose

- fatty acid ester is a nono-ester, and optionally one or npr &December2005
pharmaceutically acceptabl e excipients. 2. The conposition according to

claim1l1 wh i fatty acid noieties in the ester areg | 3. The
conpositioﬁkggggéﬁgng toclaim1l or 2 wherein 0.05 ng to fggﬁg&gﬁﬁﬁ%se

fatty acid ester is used per 1 ng |ipase-i16hibitor. 4. The conposition
according to claim3 conprising 0.1 ng to 10 ng sucrose fatty acid ester
per | ng |lipase inhibitor. 5. The conpogj i according to claimé4
conprising 0.1 to 2 ng sucrose fatty acid ester per 1 ng |ipase inhibitor
6. The conposition according to claim5 conprising 0.15 to 1 ng sucrose
fatty acid ésted ﬁbaﬂmacwcqﬂi ¢anesitign| dempsising 72 lipere inbibers havies agwelbingi ng
toclains 1 to 6 jHa-t ' LRl b I ' bl 1,6: oC d. 8.
The conposition g@@g% ﬁﬁg’?gm%E%?%?%E§Eé$%%ﬁ%ﬁhgl??5%g§&?ﬁﬁ#§§96%ﬂ?gyg
orlistat. 9. Thenponpstst, ridoptaoaldy cdicng nioe pimrmaéeutibalyecdptabie Seytiertei n t he
fatty acid noiety of the sucrose fatty acid ester is a C$ to C24 saturated

or partiall y2nonTsatempdsttbnf @tdnlingas clim 10vhel €8 1EORMY atillintdletaB GO K digrt O

claim9 wherein the fatty acid noiety of the sucrose
' are 1dentical.

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.




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 claim10
wherein the fatty acid ester is selected fromthe group consisting of
sucrosel aurate, sucrosenyristate, sucrosepalmtate, sucrosestearate,

sucr osear achi donate and sucrosebehanate. 12. The conposition according to
claim 1l wherein the fatty acid ester is selected fromthe group
consi sting of sucroselaurate, sucrosenyristate, sucrosepal fPterhst 2005
sucrosestearate. 13. The conposition according to claim 12 wherein the
fatty acid LS, sucrosepalmtate. 14. The conpositjion according to
claim12 mﬂgéég)r’qg%‘ﬁg fatty acid ester is sucrosestear at%gT/Ef@:ZPOfﬁ%g
-conposition according to claim9 whereindse fatty acid noiety of the
sucrose fatty acid ester is a Cl2 to C S nono-or polyunsaturated fatty
acid. 1§6. T GANRGSIH 400 6 LRl b Barly 8 loflg! ect ed
fromthe groug con_si_sticng %f pa1 n‘i%g\ihg{l%?{g%?a, ofci%?:e%gsc%?ﬁcggl g?lgiqi(]:e aci d,
eruci c aci @roup; gessieting of suerosqiavaie- Surisstraytistate, su¢rdsepalnpiate, Ficnedestpdrateaci d and
ar achi doni gy@sidractibonaldsnCRROShiaR Of claim 16 wherein the sucrose fatty
acid ester is sucroseoleate. 18. The conposition according to any of

cl ai | tQ.17 conprising.l0 to 24 orlistat. .19. The co sition

accor ding &gec?f’lgf)?ﬁ?ti‘%‘ FeriPeds fgm lﬁei%t at&f?‘i“i?%‘i?r.ls secterion thhosi ti on
accordi ng tgoouplcansizting of euqrodetaurae, 30crodkthyrislite, SktrostPAmitate, shfbsesearadd.| i St at .
21. The conposition according to any of clains | to 19 conprising 60 to 120
My onhi St ghe B RficTUcd RO FHmSUGHRTEN Rl A% ifae
conposition gccordi 1r?g %6) e{n o%mlgl ai s ﬁlo Zf&a&conp%itegi?%lsgl&fﬁéﬁ%ﬂ%% i st at
and ny.sucrose.ester. 23. The conpositjon according to any of clains |
to 21?Ig'orrpF$§ FHGPBH PFIT B0 clair I2vheresie Riasidesient WerePskaafeat ty acid
ester. :
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.




6 Decenber 2005 WD 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
claims 1 to 24 conprising one or nore pharmaceutically acceptable

exci pients selected fromthe group consisting of mannitol, |actose, HPMC
talcum sorbitol, polyvinylpyrrolidone, |ecithin, polyethyl engl ycol ,
pol ysorbat e, pol yoxet hyl enstearate, and di methicon. 26. The c®Rieahct08h
according to claim25 conprising | actose as pharnaceutically acceptabl e
exci pient._27. The conposition according to any of clains | to 19

conpri si ng™M@ 02098 2ny orlistat and 0.5 - 1000 ny sucr os®GHEP)2/A8389 est er
28. The conposition of claim27 conprisi one or nore excipients sel ected
fromthe group consisting of maltodextriif,” | actose and cel |l ul ose. 29. The
conposition _according to any of clains 1 to 28 for use in the treatnent and
pr eventiton ec‘}BE’é’Pﬁlg‘?n agordmadp srg e clams hioelgompgising 28 §8me FHstalc®drdi ng
to any of cliailpgl suti@eStattg adPkitsd Ng M xing a lipase inhibitor with a
sucrose fatty ester, and optionally, one or nore pharnaceutically

.accept alal e i A 03 i, far 1 h n o} i d,_Kkj

conpri ?ig"ng a fi ?gﬁﬁ%gﬁo%%cﬁﬁl%i@hﬁ%eogf%ﬁ tt?n % b(‘fa?%#lgléﬁd&gé g)éc}gtr(])ff
conponent wihapnaceutigally) epespiableagrcipienty selestedefromrthg grovipt catigistieg pHmaNNI8R, The
use of a conpask! IPPMEC GaleGinD GokifitoRN - pg,hgﬁ t ih N ture
of nedi carrenks %seful for i?ge treog’t#g}r_g{?mg%r\ pr%(%/ngh?ieéﬁu%f p&,ol*ggtggit%gg@%g, A
| i pase i nhi BPEPrOARPAAYRE gerater nddimgthiceier as defined in clains | to
28 for the treatnent and prevention of obesity. 34. The invention as

her ei n36f or @hdsgmppdpiéan according to claim 25 comprising lactose as pharmaceutically acceptable

excipient.

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.



