Capsul e pharmaceutical dosage form conprising a

suspensi on fornul ati on of an indolinone derivative The
w@em@sas21i nventi on relates to a suspensi on f orpai/AP10091056878

contai ning the active substance 3-Z-[I

-(4-(N-((4-nethyl - pi perazin-

1-yl)-net hyl carbonyl)-N net hyl -am no)- anilino)-

1- phenyl - nethylenglhﬂ 6- met hoxycar bonyl - 2-i ndo

| Capside pbageaceatieal dosagntorm campprising psyspension formulation of an

phar maceuti cal dosage f%hF18€@ﬁghﬂhQ% sai d suspension

fornmulation, to a process 'Pov preparing said

suspensi on fornulation, to a process for preparing

sai d capsul e conprising sai d suspension fornul ation

and to the pack ng material for the finished

Ehppighat IBERYQ)T m?m@s to@ supenping dermiw loggieataining the active

BISTEe oo SR R LSS A DSty amin

whhﬁdib nphenyl- h&llh}dd:lfeﬂ-I6G:1‘xslbth0i}&af‘tmh§m2-&mbhh@ﬁ@moﬁmﬂimlesulphonate
admnistration forps. Such substances. may
BoheAPRT e ROFIMAgEHH S| @QS@%@WO%H%S% ﬁl&ﬁp@mseq%formﬂlaaon toa

ToRORM | r‘é n U KBNS G ét‘fcfn RS hOTkss §hit s§1d
b st BETbssor fikpart

olutio a suspe eit m xe
camukeom@mmngBadmugmnﬂbuﬁﬁnmmnbnandmnﬁhqmda@n@uam£HMJbrﬂm

dj u e up of several conponents. Encapsul ation of
gﬁ@h“ﬂ%aﬂﬁﬁ fornulations in soft gelatin capsul es

potentially offers a very conveni ent way of
gd i ni steri suchgﬁgarnacologically active

ADEAQHRE Lo thginyent To formul ate a sol ution based
systemthe carrier has to dissolve the active
substance. |nproved gastrointestinal (G) absorption
bdmp pbarimpcalbgsalhnbdtycdnbgancenmap davchiophashaceutical and/or

physicochemical properties which make them difficult to formulate into common
administration forms. Such substances may be conveniently administered in liquid form
either in a lipophilic or hydrophilic carrier system, either as a solution or a suspension,
either mixed with a single carrier excipient or mixed with a complex carrier medium
made up of several components. Encapsulation of such liquid formulations in soft
gelatin capsules potentially offers a very convenient way of administering such

pharmacologically active substances.

Solutions

To formulate a solution based system the carrier has to dissolve the active substance.
Improved gastrointestinal (GI) absorption of poorly absorbable drugs can be achieved
by increasing the dissolution rate of the drug in the presence of bile acids. Within the
gastrointestinal tract, bile salts behave as biological detergents that, when mixed with
phospholipids, form thermodynamically stable mixed micelles. In many instances the
choice of formulation will be limited by solvent capacity, and in others the drug will not

be sufficiently soluble in any lipid formulations.
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by increasing the dissolution rate of the drug in the
presence of bile acids. Wthin the gastrointestina

wo e@eti472ibt | e sal ts behave as bi ol ogi cal det er geeit/EP2009/056878

that, when m xed with phospholipids, form
er nnd ca stabl e .m xed n1ce s. In n

ThEHRE BRTE a pE AR ) SR SR R g TR gty by
¢y eittilsoApA et dom@hdhér’@b@fahﬁft@tn%%s&bﬂ@n ¥f the pA@mdeBlogically
sufficiently soluble in any Ii fornul ati ons. The
@caw.elsebstwm Thaserayptases @é@p@ﬁ@@ t eosporst e deigpyemulsifying drug

R S D o by T 6 (b EFRG Ry Bl Ped and even
acghrc vmamhs irathe @ompbgten mbebsto&nmeat wmthnml mremgm WSetting
§§If (n1cro )enuIS|f£eq drug delivery systenms (

SENEPDR)d dephiey i &Y 8CrBicke PEpeTlicat r X preisathe &C%l‘f?cﬁ stance
ﬁl\él? @r& ﬂl%hét ouf @6 h%&ﬁs‘%gﬁ‘eﬂc@ of @h IRl sb%ﬂﬁzﬁdk’s@'g{)gﬁes of the

rated w thout irreversi psetting t
eapduld dstnmoytiong Thispréemetion lpatcemmmem ireyersfbde amklaagpioegn

th ct.ive a reC| itate as a .
ke dguink o6 T e e ety BT Pkt of Drerigr o fumelasign may
ko b %&@B@ g, Jﬁ?)hrﬁ'dhﬁ‘ﬁlbt?ﬁton-rm SmPERGIRAy @t b8 rfrmﬂ{egqﬁ%
may be irreversible and lead to an under-dosi ng of the

ptamadn tAs al¢vmsengnes, ﬂyen Migrmacofsicallg acoye substanegpnay pot be
changed, and, upon

%%rﬁ?nﬂ?'gweé)tr?agui?f}[bl%%bs&ﬁﬁ%8| on may not be formed in the

stomach. As a consequence, the pharmacol ogically

Sctlve gubstance may not be correctly or reproducibly
Suspensi ons As suspensi ons do represent

nostispeayicRdcCrehiRséra it embtyrianib as e biymtiiFEasc st @blSvarious
characteristics have to be taken into account durin
eyt phienbavsito Dp &dken 4t pejaynt WW%IPE@PHtsqféb@SP isygjems. The

?ﬁ&ys&é&&%ﬁigg{%ﬁh@ s{a%%s?ﬁt'ﬂl % eglg‘%lomﬁ?‘ls t3 b%%nﬁpg&' it t%%?%pﬁ%ectwe
Dépaﬁ“pcﬂe tgrovah @b wicl-as fipei thiclpeBptdtn off ie-arypatl@atioain a potential
polymorphic form which may have a different solubility or from the perspective of
sedimentation associated by caking of the sediment. These factors may influence the
liberation of the active substance from the dosage form and hence alter the extent of
patient's exposure during the shelf-life of the product. Hence no solubility of the active

substance in a single carrier excipient or in the carrier system would be the prerequisite

for a physically stable system.

Lipophilic Carrier Systems

Lipophilic excipients are commonly employed as moisture barrier systems to protect
chemically instable substances. For this purpose, different types of fats or waxes may be
applied on solid dosage forms or on their manufacturing intermediates to prevent
migration of ambient water vapour or oxygen and to improve the chemical stability of
the active substance. Hot-melt inclusions of the drug into lipophilic binders may as well
prevent contact with moisture. Since solid hydrophobic systems poorly disintegrate,
drug release in these systems is delayed, in contrast to drug release in low viscous liquid

lipid formulations. This delayed drug release is reflected by the specific plasma profiles
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pol ynor phic form which may have a different solubility
or fromthe perspective of sedinentation associ ated by

wa@adoongr2of -t he sedi nent. These factors may i nf PCEEE®09/056878

the |liberation of the active substance fromthe dosage

A0 s B e athodififa fitk Rhyal PR IR P 8PH Dic

sobledad, R0bY, 208 cth @CﬂﬂtAlﬂ&ld%kHJ§t26’V$)9 Heﬁcea Vﬁslc@@ﬂyﬁbf(lﬂlhfd $ktems is
ex0|p|ent or in the carrier systen1mou|d be the

pearcad nrrgmeter pag has to g shichillyyadiusias) te casuse adgquate drug release.

Li pophilic Carrier Systens Lipophilic excipients are

commonl y enpl oyed as noi sture barrier systens to

pr phetide lipophilic ak flypid nfotrablatomdrs b diees. gré gy oft fbirsulations which
urpose, different types of fats or waxes

E 518 wige spngsf .paoma%%gEh% Forelt dromy thebigrding Ofyup to five classes of

t

;@ncg@&ﬂg Igﬁélﬂg fi o ?D%MI%@S tgr?]ls 2%13)\6?12 Emﬁ%dg%géén{aﬁsé q’ifpophlhc

shréactansd, hgdraphilic syrfatanthendagate o lshib scbs:@tmats Hot - nel t

i nclusions of the drug into |ipophilic binders may as

wel | prevent contact with noisture. Since solid

RydsapbRBE quast ens poorly disintegrate, drug release

In these systens is delayed, in contrast to dr

Efb¢ perémmiancd @ve fprmulatien maqdnedtssesmd@yfmasum@ itorestivihi s

rugq rel ease cted

EPARHEEA CEDFERE I Rt RO RERO Y ok VRl B apaaucous
silutgoriet thy BétiveSUBItaIte (Rtﬁé@b%hls\ého@ta o@hlp,aralale%loavallablhty, not
Tablette, 2002, 2nd ed., ECV, Aul endorf . 267f%
PR Eespediite élt?sdlwl%mlrmq Gubwil sespee t ﬁlea{r@g pemgrbility, pre-
%Eemto? 5 I;lx?ﬁ abo‘ﬁz?t Ccﬁ{tﬁé wt v ﬁ“%teﬂl%g @\q ltdgteﬁﬂﬁlg e systemic

equate rug rel ease. n practlce oph
cxpopind. Thst (twlca)tslumsmhenﬁy disgshswe smgﬁaqnorgfexposure of the patient
fornu ati ons whj a a W de_ range of properties.
d*#‘e@é ¥ %%ﬁswtefs?lgﬁahm%%[ ‘E‘Fé‘ﬁfxﬂYer@lb%tF‘n‘ii’kaﬂBnﬂ’ ybolgpigalconditions.
of excipients, ranging frompure triglyceride oils,
t hrough m xed gl ycerides, |ipophilic surfactants,
Bydf loGh{N+ @-methf lapipenatis- lapd-mvah @ carbatylbNemetbgbanmo)-snilino)-1-

phenyl-methylene]-6-methoxycarbonyl-2-indolinone-monoethanesulphonate is an

innovative substance having valuable pharmacological properties, especially for the
treatment of oncological diseases, immunologic diseases or pathological conditions

involving an immunologic component, or fibrotic discases.

The chemical structure of this substance is depicted below as Formula (I).

Formula (1)
ke N NGN’CHs
i i
/i x H C\/%‘OH
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Assessnent of quality The performance of a fornul ation
may be assessed by neasuring its relative

whemana2iabi lity, i.e. conparing its bioavail abe1/EP3009/056878

with the bioavailability of4 an aqueous solution of the
active substance. If the systens show a conparabl e

bi oavai l ability, not with respect to the dissolution
Thissubntancoiiit deserdnderstbasint WO @l 28 ersrpaiicttiangsulfonate salt form

. . i : £ th :
BLBEY SpED R, SR PR R T ety e kB aRssfs st
pathPlogicalsdenpiRidas five [Vify arfinsfu séthp&icatinOWy 2004/017948 , for
exposure of the patient due to the adequate solubility

B¥ uteria thectreaymertish oneplesicl dissries p V&P 040224, for its use in the
FEDPEA o Fahon RO P TE Mg BLRRP gl oy in wO

poEryd 1288t hyl ene] - 6- net hoxycar bonyl - 2-i ndo

| i none- nonoet hanesul phonate is an innovative substance
havi ng val uabl e pharnacol ogi cal properties, especially

grﬁé aib16F thE ?%%QﬁTeﬂ{ioﬂ NGBl BEIE Al 1 RIS 8 SBTHNR! A%
| seases of patho I |

ogi cal conditions involVving an
pimaromacdudigalodos agepforre iwhiclomedts bdapubte cemeaksshiliffres well as

hem.cal . structure aof thiis.substance is .depjcted belo
Bt R R e fn b Ry S Aol s bR PL S B ey Ay o
?&k@@iﬁg e WD BdbE/R8 the REIUTRRLH Bﬁé&@é‘%ﬁa@ﬁ@é&ti@ﬁ'&sage form
ormin WD 2004/ 013099, for its use in the treatnent

winot kmawofrogi e grigears & thos dpwtsubstaficcal condi ti ons
i nvol vi ng an i mmunol ogi ¢ conponent in WO 2004/ 017948
for its use in the treatnent of oncol ogi cal diseases

AN AI4MORRRRden fOr its use in the treatment of
fbrotic diseases in WD 2006/ 067165, and as ot her salt
forms in WD 2007/ 141283. The aim of the present

iépf‘gﬁt”éﬂjé’&’ of fhelpPes@Bl Al chtoBis § RSinRROMS oFiikiShoRVOSIRNGE: 84%.-[1-(4-
(N-((4-methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-
methylene]-6-methoxycarbonyl-2-indolinone-monoethanesulphonate which comprises a

suspension of the active substance.

A further object of the present invention is the above formulation in which the
suspension of the active substance is a viscous suspension of 3-Z-[1-(4-(N-((4-methyl-
piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-methylene]-6-
methoxycarbonyl-2-indolinone-monoethanesulphonate comprising a carrier, a thickener

and optionally a glidant/solubilizing agent.

A further object of the present invention is the above formulation in which the carrier is
selected from glycerol, acetylated monoglycerides, corn oil glycerides, caprylic-capric
triglycerides, medium chain triglycerides, medium chain partial glycerides,
caprylic/capric/linoleic triglycerides, caprylic/capric/succinic triglycerides, propylene
glycol dicaprylate/dicaprate, ethyl oleate, glycerol mono/dioleate, glycerol
monolinolate, macrogolglycerol caprylocaprate, macrogolglycerol linoleate, oleic acid,

liquid or semisolid low/intermediate viscous polyethylene glycols (e.g. polyethylene
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phar maceuti cal dosage form which neets adequate
chem cal stability as well as bioavailability

wo eguitsnent s for the desired dosage range tai POT/BE2009056878
treatnment, and a packagi ng Jraterial suitable for the

. i fi h i cal f is .
RS BOD: RO SRR ED b 1P BTG FPeo GRAE PEB8Y thrkhr ot
oIyBRI hyafogtied CRAbIIOPropyIEAd Sl coIRh@flcamylatd) prdpyRmeBlycol

Invention is a formul ati on of the active substance

BOHO {aprale(, 4eﬁn@|§‘|.a(1i(mp_l ﬁé]tl‘ffyﬂ O.ib ir?ﬁ_i}egzapﬂnean oil? re.ﬁned vegetable oil,
Ethlr PV RCSARA DTS el Aha0lge)-

| i none- nonoet hanesul phonat e whi ch conprises a

suspensi on of the active substance. A further object . .
by 2 preéerisdessphodimen) éhpqearianes WHB thegyeent BvaRifosy fgirayrier is  lipid

wﬂk&ﬂﬂ&ygnﬁg§pension of the active substance is a
vi'scous” suspensi on of

3-Z-[1-(4-(N-((4-nethyl pi perazin-

-yl ) -.met.hyl.car bonyl ) - N- et hyl - ami no) - ani | i no) < ..
S R g e desordiBei B mempl Maeg e carricr i
LditeaeroRNREIMIB RESLIRNA PN R BBk ie Rl B tAa@idn8Elycides, cormn
thi ckener and optionally a glidant/solubilizing agent.
oil glycetdas, whilisot chefn triglycpridesemediumvenin pmtidlglydeeided osmylic-
fornqLatioQiin mhhcp th 1.cailurierlis.dselect d/froq1 i triel
Gy LBl PR ROTEET e e e g R PR fenbuceinic wigly-
Sdride s, proigSencCaPit dicap§ e/ aprateg bthorsIEie salyddeslidRo/dioleate,

chain triglycerides, nmediumchain partial glycerides,
glypergl meneliiolate/ macregadglycare eppdeqapenses macrogolglycerol linoleate,

rykic/ i ¢l ini ' rj -
SR SRR LBLRE L A SRS ISR ST ol
nonodapiydhte girepylghy/glecdlmomitairataacfiaddeanimal derived oil, refined
macr ogol gl ycerol capryl ocaprate, macrogol gl ycer
FPREIEaH-acT i eicge bl ﬁqrgmlama?owtwr rgixturcs thercof.
| ow' i nternmedi at e vi scous pol yet hyl ene glycols (e.qg.
pol yet hyl enegl ycol 300, pol yethyl ene glycol 400,
pdiustberppljen ef dik ypeokbnt600Ntiopad thoxhdvectagtaation in, which the thickener

is selected from semisolid highly viscous or solid polyethyleneglycols (e.g.
polyethylene 1000 to 20000), preferably polyethyleneglycols 1000 to 6000, preferably
polyethyleneglycol 4000, or oleogel forming excipients, such as Colloidal Silica or
Bentonit, or lipophilic or amphiphilic excipients of high viscosity, such as bees wax,
glycerol monostearate, hydrogenated vegetable oil, partially hydrogenated vegetable oil
or hard fats.

In a preferred embodiment in accordance with the present invention, the thickener is
selected from oleogel forming excipients, such as Colloidal Silica or Bentonit, or
lipophilic or amphiphilic excipients of high viscosity, such as bees wax, glycerol
monostearate, hydrogenated vegetable oil, partially hydrogenated vegetable oil or hard

fats.

In a further preferred embodiment, the formulation further comprises a glidant/

solubilizing agent.
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pol yoxyl hydrogenated castor oil, propylene glyco
nmonocapryl ate, propyl ene glycol nonol aurate, refined

wa@piooak72aeri ved oil, refined soybean oil, refiPEDEP2009/056878

vegetabl e oil, sorbitan nonostearate, triacetin,
triethyl citrate, or mxtures thereof. In a preferred
enbodi ment in accordance with the present invention,

AhRrtEé dbjjek of the Pprdskii iflvdnkioR Pk lab&Ve foahiil€dn inl Whigh the
preferred enbodi ment in accordance with the present

Ehdeaibolubilizing agentis sqledted Eemndeqitdin. f r om t he fol | owi ng

lipid (lipophilic) carriers: acetyl ated

nonogl yceri des, corn oil glycerides, medium chain
Arfugthytadijdctd e6the rpeﬁbmnn@dmbﬁ iptae abale fghnigletiodesmprising a viscous
caprylrcc ric tri cerrdes, caprylic/ca rrc/IrnoIerc
PHPESRER %3[1 (ée(blg(& sthoapincedatd erlhrn@thtYF tghopyD-N-methyl-

' 1b( _ et hyl
N L
hmneethmsmlpkycmagd poredim chpinytiglyequidas,ehard fat and lecithin.

macr ogol gl ycerol linoleate, oleic acid, polyoxyl
castor oil, polyoxyl hydrogenated castor oil

priophé¢rerbgecgbfyhe Iprermmtdnmmrtiyh at e abmx@pfpi’remleti@i yvhtclh further

rmnolaurateIz r ef |ned(3 dea g@» ‘ eg ) I

SYPY &R OB P MPEFTRERS E‘erg?fal&r @ 8F ot F‘é‘gtaﬁﬁn S LK lauroy
ARBRSHBAIALiGs, Bfiol8d vt nHcfsoldIfdcg@ts, nﬁcfdgolgl cr@Rh SIS0 cBbrate,

the présent invention is the above formlation in
whigolghwerdhliokletreplepyl rgedregﬂlelﬁcmd@m rodyaxgbeastpr leilgpelyoxyl

B yenS 08B bl TRty bpalyuree.

thylenegly cols 1000 to 6000, preferably poly
ethylenegly col 4000, or ol eogel formng excipients,
Adertherobgst pbihg areseitinentign 188a pbee formylation gdierdin deor

| | bees
LB ELLSD A S o A2
miatrogplgtitceal] riginbjedtecogenat ed vegetabl e oil or hard
fats.
A further object of the present invention is a capsule comprising a capsule shell and a
capsule formulation, characterized in that the capsule formulation comprises the above

formulation.

A further object of the present invention is the above capsule, characterised in that the

capsule is a soft gelatin capsule.

A further object of the present invention is the above capsule, characterised in that the

capsule shell comprises glycerol as plasticizing agent.

A further object of the present invention is a capsule comprising a capsule shell and a

capsule formulation, characterized in that the capsule formulation comprises the above
formulation and in that the capsule is a hard gelatin or a hydroxypropylmethylcellulose
(HPMC) capsule, a polyvinyl alcohol polymer capsule or a pullulan capsule, optionally

with a sealing or banding.
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In a preferred enbodi nent in accordance with the
present invention, the thickener is selected from

wob@ogei21f or m ng exci pi ents, such as Col | oi dal PSI/EPDAI/056878

or Bentonit, or |ipophilic Dr anphiphilic excipients
of high viscosity, such as bees wax, glycero
nonost ear ate, hydrogenated vegetable oil, partially

hyfiftageibpdce s the pedsail ifvadition & thB abékef @sed Fomaldigh R Ele above
preferred enbodinent, the formul ation further

defrselicapsalog upaizrmediesnesi | i zi ng agent.A further
obj ect of the present invention is the above
formulation in which the glidant/solubilizing agent is
sefuerthérasbjdor ofhk @edstiiti invenfioh iy thbabowabdefiotd @frmiubugion or the above
gr sent |nv§£t|on IS the ab?ve fornmul atjon conpr.i sing

efined caple B hgrragcentical [sornposmon with an antiproliferative activity.
1- (4- (N ((4- et hyl - pi perazi n-

1-yl)- et hyl b [).- N-net hyl

A %ﬁé?{&ﬁ) q%pﬁ’;}llfra @?Fg%/nt)lqu%n‘;Sﬁ é%@ng gL(gy%?ﬂg 1?1321 fq{aléaatlon or the above

héfﬂ%ﬁ% Refol ﬂ{éetﬁééh‘ﬁ%m 2L Qi efﬂser&? Qhﬁﬁﬁl&l@ Qél&tedhfrorn oncological
har and Teci t ¢

triglycerides A further objec
discashe upnmsehglq chscasisionpathslogirel adnaitens arvmliag fommunologic

which furt 0 ses one or nore nmacrogol gl ycerol s
QﬂbwﬁpngGPEELV$?QE§5%§ents | i ke | aur oyl 019y

macr ogol gl yceri des, |inol eoyl macrogol gl yceri des,
macr ogol gl ycerol capryl ocaprate, macrogol gl ycerol '
i faghertabjeco bbby Iprovartrivgitigh yeibe jugeef the @b finghfrplation or

i oByf') eﬁi}é’f%a%{ ﬁ%%%ﬁgerrf%%%%}ta?epga{a fao%t ! o'cinCan?e J}(Oérc | bfa a ﬁﬁ]t ofa

pis€se Bt colivigdt detiRtddSrdrh 8néley eal fdieniek aitrin@imo 1cvg1@dﬁeages or

t he macr ogol cherols are selected from

nethelogisplg oyélglpaqi iy bingxgrsinEaynalegio compeical ang Mprasicsliscases.
ricinoleate. A further object of the present invention

is a capsule conprising a capsule shell and a

A further object of the present invention is a process for the treatment and/or prevention

of a disease or condition selected from oncological diseases, immunologic diseases or
pathological conditions involving an immunologic component, and fibrotic diseases,
characterised in that an effective amount of the above defined formulation or the above

defined capsule is administered orally to a patient once or several times daily.

A further object of the present invention is the above defined formulation or the above
defined capsule for use in a dosage range of from 0.1 mg to 20 mg of active substance/

kg body weight, preferably 0.5 mg to 4 mg active substance /kg body weight.

A further object of the present invention is a glass container or flexible/hard plastic
container suitable for the packaging of capsules, containing one or more of the above

defined capsules.

A further object of the present invention is an aluminium pouch or double poly bag
suitable for the packaging of capsules, containing one or more of the above defined

capsules.
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capsul e fornul ation, characterized in that the capsule
formul ati on conprises the above fornulation. A further

wobjoeat720f -t he present invention is the above PE&pEP1089/056878

characterised in that the capsule is a soft gelatin
capsule. A further object of the present invention is
the above capsule, characterised in that the capsule

Ahatthercdiaet bs@s pedsyean@ntias iPd plabticiez. PYQPIMWC orAAclar ) blister
further obj ect of the present Invention is a capsule

switeplei for Aig rackegppnfcapidss) C%@n@g@awon@r@ ofr theipb@vicalefined

CARURE SBEOERE b B S EREN B B R b O,
capsule is a hard gelatin or a
hydr oxypr. opyl net hyl cel | ul ose (HPMC) ca

polugtherRPICCAP LR FrEsp) 1 YREEIOB ApaLl gmgpmg%ﬁ ’@H@ﬁle for the
? ik %hg of PRsLREAh¥% Hﬂh%gneaotsﬁ@e'orf ShLfbohRALRQ- A da‘g%ﬂes

obj'ect of 't resent invention Is the ove
defined formul ati on or the above defined capsule for

dicanent. A further object of the present
Fﬁgﬂﬁﬁpgﬁ kgﬂFﬁ% above defined formulation or the
above defined capsule for use as pharmaceutica
conposition with an antiproliferative activity.

Figureédr Mtﬂs gein yfme ivergsaspieant (Dmve i ivoderi different rabl@ve humidity
r he aboye ed

N R AL e S i e

renleigh¢B). di seases, inmunol ogi c di seases or

pat hol ogi cal conditions invol ving an i mrunol ogi c

conmponent, and fbrotic diseases. A further object of

F%r %?fgct 6fnt}{? E{gbfé&e& ?ecgﬂlﬁ al[lr?o nf I)n {ﬂ%qn- 90\/ glts%%ﬁd’l]leéjehawour

atlon or above capsule
fin &paf diksodutionl) ogerrinkd Qamimmmst)@if sbfngelatie aﬁpmrets (@f) 38% lecithin of

di sease or condjti el ect from onc
Bie égnouln];n%}] 6?%3@0&%&} %éggggre ¢ amount, ?é) 9% /C fleCIthln of preferred
amount, (D) preferred amount of lecithin (equals to 100%), (E) 200% lecithin of

preferred amount, (F) 0% lecithin.

Figure 3 - Effect of the melting range of the hard fat on the in-vitro dissolution
behaviour (in % of dissolution) over time (in minutes) of soft gelatin capsules: (A)

melting range of 33°C - 40°C, (B) melting range of 40°C - 44 °C.

Figure 4 - Comparison of the absolute bioavailability (BA in %) tested in the rat over
24 hours for the aqueous solution (S) versus different carrier systems (P1, P2 and P3) of

the active substance - Error bars indicate standard deviations.
Detailed description of the invention

It has been found that, surprisingly, a soft gelatin capsule including a liquid formulation
comprising a viscous suspension of 3-Z-[ 1-(4-(N-((4-methyl-piperazin-1-yl)-
methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-methylene]-6-methoxycarbonyl-2-

indolinone-monoethanesulphonate in medium chain triglycerides, hard fat and lecithin,



10

15

20

25

30

pat hol ogi cal conditions invol ving an i nmunol ogi c
conponent, and f brotic diseases. A further object of

WO b@opsrsENnt i nvention is a process for the treet/RBII/056878

and/ or prevention of a di semse or condition sel ected

L %gt%néﬁ?enag(f ]é)ﬁlaal,l a,%gﬁ 3 ?eisqlllwglin\/]il 8 OI‘Q[ﬁ ﬁ agg%&% Ea?nge tailored to
FOIRRRERIth tiRNFut sibs@hte3-H- EG@S@\S(%%&hﬂCﬂlﬁémﬁﬁq -

that an effective anount o ove defi ned

metgaghany h-Nmatkd-aaseleardléta) nephewapighylqng]-6-methoxycarbonyl-2-
t a t ral (11 nmes

B0 R R o e TRy R BT RGSH cGENRI e hd™
tspcraiovef tHehdtivedubwanal ati on or the above defined
capsul e for use in a dosage range of fromO0.1 ng to 20
nmg of active substance/ kg body weight, preferably 0.5

4 i h Y r
By otalELREH Y SRS ABGRe Lo PER L Iendod Kihdihe water
optakd i the éoinar dioml ia stiyaintibely al lmedossgr foalnlie divadedtihte three

B0 eSS SRR ) B PhDR OBl g4 Nsophoni
Qgrﬁ&ewstehﬂﬂlemlbp [b) it @ighal wgﬂas PHEdRr BF a dRURLARE Ys
bag suitable for the packagi ng capsul es, contai ni ng

mee@edr@u@tmnblh@ radysives t&j@fsom@m of. a&@éﬂylr@@ W'Y withiethese

f
YeFbeBerbifaly S FH iRy iy BufafRbfphi e i
RACKAGTG alor cORBMIRD af@OLAIRINGrpORicoDT MRIdRuOprotifie, such as

above defined capsul es, optional W th an

Wéﬁle@g@kﬁgblh@ fth%mptbzwnb&ﬁwm(w@ inaly yiathiydrolysiy) o the
Qlfasticng Jt E[ % é OYED tThQ Oval[e‘? gkéﬁgﬁttﬁk g8 rlrnarll in the
sui he packagi ng o caps S, alnl ne

Gﬂmﬁmmhdbfﬂmm@mahahewd6&Nﬁﬁd\Q@m&wbqﬁmnEﬁg@ﬁﬂmﬁ@@h&@nnl
Fllfg%g/% e) quftgq: %(mres[@téq ﬂ@%r){lﬁgﬁ%aﬁ {)Jvi;ﬁ tl?eosro te}n%g 0 the
capsule. The water uptake does further not affect the chemical stability of the drug
substance. This is confirmed by the stress stability studies of, for example, 1 month at
70°C, and by the long-term (3 years) and accelerated (6 months) stability study results

for the systems in accordance with the present invention.

Furthermore, studies have shown that there is no mass increase or sticking problem for
the capsules in accordance with the present invention when stored in tight packaging
materials. Thus, recommended packaging for such capsules are, for example, alu/alu

blisters and HDPE bottles.

Generally, soft gelatin capsules have a capsule shell made of gelatin, one or more
plasticizing agents, in particular glycerol, optionally further auxiliary materials, such as
dyes, colorant pigments, flavouring agents, sugar, oligosaccharides or polysaccharides,
and a capsule formulation (or capsule filling) containing a solvent, adjuvants and one or
more pharmacologically active substances. The term gelatin as used herein includes not
only unmodified gelatin as in the European Pharmacopeia but also modified gelatin,

such as for example succinated gelatin.
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conditions (r.H in % for a soft gelatin capsule (A

and for a |ipid suspension formulation (B). Figure 2 -
wbdoeat720f -t he enpl oyed | ecithin amount on t hePCTVER2009/056878

di ssol uti on behaviour (in %of dissolution) over tine

(in mnutes) of soft gelatin capsules: (A 30%

lecithin of preferred anmount, (B) 75% 1l ecithin of

Bk afreddyaderigpbd herelnbfoRQhd Iﬁﬁéeﬁlhiﬂ%ﬂﬁorﬂfeféﬁ@rtb @dlipid suspension
amount, (D) preferred anount of lecithin (equals to

fgowgatiop pf t@@@w @&as‘tan@w@f[lwdﬁ%f(ﬂeﬁetbﬂ@mrazmﬂ)ylm%
G Bt RO G AR08 o2

padofinaticsraohasthanngulghodatet i me (i n m nutes) of soft
gelatin capsules: (A nelting range of 33C - 400C, (B)
nmelting range of 400C - 44 0C. Figure 4 - Corrpari son

ﬂL J%?e&*a%%%gﬁnﬁt W&P{&Q&i@% tk&e?ﬁ‘eéeﬁt @dﬁt

e rat over ours for t us sol ution S
wepsnssondfofhelagon ofthe riteve sipstmrrs-LHI; (44?]2 -@handBB)l-piferazin-1-yl)-

e Netla et fisr hiea PRSI s B R piearbony -2
ﬂﬁ%hﬁtﬁfé%f)l%éﬂﬁnkﬁﬁ’ﬁhon%rc@ﬁipﬁk&% Msco%s $@pbnGSh 8t 3-2- [1 (4-(N-((4-

capsul e including a liquid fornulation conprising a
meﬁw@ggpemgpbﬁf@rmnth@kcarbonyl)-N-rnethyl -amino)-anilino)-1-phenyl-

%@qnggég%%h§)§y0ﬁ%eﬂ%§1yi I%I r}g?r]nae)zmgrﬁ?qtgaﬁgﬁulphonate in a lipid carrier, a
trigassydnd il iyh@yo]biiAngreidaexycar bonyl -

i ndol i none- nonoet hanesul phonate i n nmedi um chai n
triglycerides, hard fat and lecithin, neets the

g;ga?ﬂﬂt%%re @ke?rae‘daeh}b%ﬁlngénit Tn 40t Akl ﬁ%elﬁ{:%h{‘gwgrﬁ% o 8¢ amount

sage r nge tallore nent
Sﬂbﬂ-[61IX@G(I\B((Z-r{léthﬁléblpdﬁaz(lﬁll-Yiﬁtﬂeyﬁylmrﬁﬁfya)annéthyﬂ-a)mmo) anilino)-

P%E‘éh;ﬁer n‘%%]lz%’tgi\]l-é g‘%&‘@ﬁ%g% {5‘1'8% nplozloethanesulphonate is

idel %Hﬁm{fﬁ{%%ﬁé%ad”fel l%h}?&‘%&t% of thé ﬁpﬂd' sgkﬂe%lon formulation,

or Iatlon consists o
preferably within 10 and 50 %.

To avoid the above-mentioned physical stability issues, such as re-crystallization or
particle-growth, the active substance must be either completely insoluble or dissolved in
the carrier. A solubility screening of lipophilic hydrophilic and amphiphilic excipients
and mixtures revealed various potential carriers for formulating the lipid suspension in
accordance with the present invention. The choice of these lipid carriers for the lipid
suspension in accordance with the present invention represents a further object of the

present invention.

Thus, in a preferred embodiment, suitable carriers or carrier components for the active
substance 3-Z-[ 1-(4-(N-((4-methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-
anilino)-1-phenyl-methylene]-6-methoxycarbonyl-2-indolinone-monoethanesulphonate
are acetylated monoglycerides, corn oil glycerides, ethyl oleate, glycerol mono/dioleate,
glycerol monolinolate, macrogolglycerol caprylocaprate, macrogolglycerol linoleate,

medium chain partial glycerides, medium chain triglycerides, caprylic-capric trigly-
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suspensi on of the active substance. An advantage of
such soft gelatin capsule containing a lipid

weEpAasrRIDNA i S that the water uptake into the PCI/EP2009/056878
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ded rent, co
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peatedgPeib Propy sl n@moomﬁéatenﬁrypvlangzgwwhl n
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Gei'on unt an equi it eac
vabedn momwtataamac&hhe@iet@il titatee ot mintopeticres. of t he
drug product, such as the chem cal stability of the
active substance (predomnantly via hydrolysis) or the

§ B S sQn Eshlgyd? 2@&' h@gm&%]loh of & MRl %bsﬁpéea&ﬁy }a{go be

e present systemis pri y In the capsul e she
Jmmsibﬁhy&epmhommnhycmamnmnwaEMmﬂbgnp@wknﬂm&mpdnﬁﬂbmts

0 in Fi e the .corre n of
bASHRE Pofe e AheRR eleendRig ot TGk xpbfis Happore
H@hﬁﬁmﬂﬂi@%ﬁm§@§§u£QHﬁ@@&nE@I affect the chenica
stability of the drug substance. This is confirned by

the stress stability studies of, for exanple, 1 nonth

t 700C. an t he ter 3
Blsck P25 B e 00 b FRE a0l paripr oo
Shsh efBydenidas (Al dampasediwithih e Iaﬁ%mt tol IMeEIEh9Rof the lipid
Furt hernore, studies have shown that there is no nass

M@@I@a@efoaﬁu@t% Krefgrapbyowitleim 10snd {78 &0 capigbleasediym chain
RSBt e R e NP8 2 AR, Mo

8H§>$Mgh@t&ﬁfhh€ﬁqaﬁﬂ840%r exanple, alu/alu blisters

and HDPE bottles. Generally, soft gelatin capsul es
have a capsul e shell made of gelatin, one or nore

A thickener adjusts the viscosity of the suspension. It stabilizes the suspension system,
ensures optimal processing and guarantees an adequate capsule quality, especially as far
as content uniformity or dissolution behaviour are concerned. In a preferred
embodiment, suitable thickeners to be used in the present invention are oleogel forming
excipients, such as Colloidal Silica or Bentonit, or lipophilic or amphiphilic excipients
of high viscosity, such as bees wax, glycerol monostearate, hydrogenated vegetable oil,

partially hydrogenated vegetable oil or hard fats.

In accordance with the present invention, the most preferred thickener is hard fat. It is
preferably comprised within the range of 1 to 30 weight% of the suspension
formulation, most preferably within 10 and 30 weight%. The most suitable hard fats
have a melting range of 30 °C to 44°C, most preferably a melting range of 33 °C to
40°C. Suitable commercially available products are Gelucire® 33/01, Witepsol® W35 or
Softisan™ 378. The determination of the most suitable melting range for hard fats can be
performed as shown in Figure 3, by measurement of the effect of the melting range of

the hard fat on the in-vitro dissolution behaviour over time.
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pl asticizing agents, in particular glycerol,
optionally further auxiliary materials, such as dyes,

w@odoonamni2 pi gnments, flavouring agents, sugar, PCT/EP2009/056878

oligosaccharides or polysaacharides, and a capsule
; atlon or ca in cont

AL ERBR G et e PO B PR S0 used as

8 gh@dna Bﬁﬁh% hige coisergted alshBnsdsh MERG MeiRuRtibAGreeas blocking
gﬁt only unnodified gelatin as in the European

stne cayuses plmepeen famiy joh thosuaspsalatdddermulation.

Sﬂé:c(ﬁjhnltae%c?sdas%egu%kﬂn&h?éhrrﬁ%gﬂnﬁ?é Jilgt?%gtlot} of thc

Eereln ore e present 1nventio
ﬁuﬁmelmsnolmolﬂas dutiag irnonrofdidsbrtian tdstigg sy\bsm anievivo for drug
((4-rethyl - pi perazin:-| -y
p]é aFr g;pgre N Ry ﬁl§q> 1rgpﬁ0ﬁe)yvegﬁlig|qf ,t,lbc) active substance crystals.

%ﬂﬁ?%gﬂgﬁ %%%snﬁﬁﬁﬁﬁﬁxﬁé{?ﬂ&ﬁhpreferred
enbodlnent in accordance with the present invention,
%LSIHE’IE%H%RZ%PP Ih%? f @1(14u anogr}qrt%%} %)h Cl%'u%’& |t9 improve the
AR tisesdnenBly oho@ﬁhﬂMcd @Jﬁ'sﬁl@ E@{@ééd‘lrﬂgo%)mounts do not show an
1 heny!l - met hyl ene] - 6- et hoxycar bonyl - 2-

riah benstitrdwoeg maries disshlorien testegps slmen a Nigweadus
suspenS|on of 3-Z-[1-(4-(N-((4- nethyl-piperazin-
1-yl)-net hyl car bonyl ) - N-met hyl - am no) - ani | i no) -
I pPpefidHaariniboldenatt in fccdRiahexy iR ﬁl’&ﬁ}ﬁyécnemlvﬁlﬂﬁ)n the arnount of

| i none- nonoet hanesul phonate in a lip carrier
terittir aneamppigd avithin thgmenassif @l 1o 1) \ﬁ@glatdenf the ﬂlﬁldasuspenswn

folllﬁﬁlﬂ?on%ggtg)%efgﬂb@fr@%hmtatnd ?%Cordance with the

esen i nvention the anoun
1 (4-(N-((4- nethyl pi per azi n-

1-yl)-nmethyl car honyl ) - N-net hyl - am no) -ani | i
In %h)gm 1?%16 P t )thc present )1/nvcnt10n rc?atcs toa hrf)? suspension

T L
triefhyttashemp B s -inothfleinriod Jednilom)- Ippledhet- atetlwlazmci -himetliexyamdonyl-2-
1511910 fi/%one-monoethanesulphonatc, comprising a viscous suspension of 3-Z-[ 1-(4-(N-
((4-methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-
methylene]-6-methoxycarbonyl-2-indolinone-monoethanesulphonate in medium chain
triglycerides, hard fat, lecithin and one or more macrogolglycerols, such as for example
macrogolglycerol-hydroxystearate (traded for example under the name Eumulgin® HRE
40 PH) or macrogolglycerol-ricinoleate (also known as polyoxyl castor oil and traded

for example under the name Cremophor® EL, Cremophor® RH40 or Eumulgin® RO 35
PH).

In a preferred embodiment in accordance with the present invention, the amount of
macrogolglycerol(s) is comprised within the range of 0.1 to 50 weight% of the lipid

suspension formulation, most preferably within 0.3 and 10 %.

Three carrier systems (the hydrophilic P3, lipophilic P1 and lipophilic with surfactants

P2 semi-solid suspension formulations described in the foregoing) were tested for
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BRATRRMR Pper AR pufie YL PR PR LAEDRGRRY b Siaie
6Rtidnls €618anf thl doaRhgaodhiofehe deeive slwsdms&smﬂsmogq A(@-methyl-
accordance with the present invention oi ce of

pireweint | pfl)dfn@tbylp@rbpgyli dmethy-pmpioy-agiliep khpherylimethylene]-6-
uﬁ%&g@%ﬁiy%tlﬁdélh}%ﬁg %?o%%%aﬂtléé}{@%haﬁé‘ represents a

ecCt resen vention. Thus, in a
preferred enbodlnent SU|tabIe carriers or carrier
conmponents for the actlve subst ance 3-Z-

H@zye'(% €0(r 16&}%1{13(% 1%V'§Jéqxtalzt|yn as 18 evident from tl[le results shown in Figure 4,

I l
A R BB s or3 214
(Nm(ﬂﬂmemphp@bnameh—yl)ﬂh@hﬂbabamﬁ) Ncmbghlyhammo) -anilino)-1-phenyl-

RS e B tye iy 2 -ng RO e e Th Siedium chain

H@%&ﬁ@ég h¥@ah0lndasdihyl eapéied. Macr 090| gl ycer ol
| i'nol eate, nedium chain partial glycerides, medium

chain triglycerides, caprylic- capr!c triglycerides,
BB FLGF ARG BB 64 4 G581 DEBR g oty (o4 in
9d)x&edd 1ﬂ|tl€@ﬁi M{I@Qﬂ/ %hﬁb&bf te@quedueisblutich (5)p@kyi9Xifferent carrier
castor oil 0 hydr ogenat ed castor oi
stﬂ@gq @hePp Bf) q%%@céw yﬁlwaéwe Bt %ﬁﬁ?Tdéﬁ‘ée yitly &t present
L FUTRE §Xp SldnPR e@&ib%?a%f’n%rf‘oﬁ in refined

soy ean ol I ned vege € 0l orbltan
nmonost ear at e, trlacetln trlethyl C|trate or m xtures

bili i ssues su ydrol ytic
EE@@E’&{%% wy i cABPPV ORI s CREYPT Ay peemini
¥ pB¥rORRhiaGogr i €r conponents. Therefore, carrier
gtens based on " hydrophilic polyethylene glycols wll

generally show inferior stability than nore

hy dr QEReB+E—6-aFFEFE—Ste-R—aS—Jt—6-aFF+e+S5
Formulation P1 P2 P3
Ingredients [Yo]*
Active Substance 43.48 42.19 31.75
Triglycerides,
Medium-Chain 37.83 4177 N
Hard fat 18.26 12.66 --
Cremophor RH40 -- 2.95 --
Lecithin 0.43 0.42 --
Glycerol 85% -- -- 3.17
Purified Water -- -- 4.76
Macrogol 600 -- -- 58.10
Macrogol 4000 -- -- 2.22

* slight deviations of the quantities towards 100 percent may be caused by rounding errors
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In accordance with the present invention, the nost
preferred lipid carrier is nmediumchain triglycerides.

wo toowa4nonpri sed within the range of 1 to 90 wedDREPHIDHS6878
the lipid suspension fornultati on, preferably within 10
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fonpd MRtrayRNHSE Wit Sifetontnorpd AlgsAxed 19i e glicoss oo (aqueous

gﬁﬁﬂl&i @1 59hdit $8n AWisBE ?§t$ EHtIta,llh ehidikBARG:: IW@ ng used d per group.

anp Ipnrliirc excl |entS (0] V|SCOS|ty,
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gltﬂl:l; ﬁv@mla@nnfam dtmdad by dosermmabwéff‘dﬂ ab Dixtlw mtmmncm farmgulation
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@ipeﬁ&e@&ﬂo@ﬁﬁ@%ur&ﬂl ﬂlakbi@valmm&pes ﬁhﬂllﬁr ﬁ)\t @hd a’#ﬁk@s solution (S:
gboducts are Gelucire(r) 33/01, Wtepsol (
Yo pachihe dyffeaqny carries Syredray o avai e SWbsEmoe EPel rlrﬂ%t P3! 10% and P3:

22%%%%kw%vgfe[h{‘:iﬂ?&-lh&%%gf \Qa{rlahglrl ?stéﬁ%ltdfd (ge%%ttﬁe L Oeag ﬂl%fhty) 18

hown n Figure y neasurenen
tihellorgd tha gqﬂ&ﬁg solodiort (%o ahditlré daaricr apstérn €P 1 nwivdnt d’ompared to the

GAEEPORIFBE) S P b SYEL oo i Japipigaiing & pacticaly
&Hﬁl@!eerélatllzé b1'o§vé1'l%§ﬁi1t§;‘%r FhHe L9 RimBlat ol gﬂ' @8la%d p3) versus the
concentrat ed suspenS|on urlng encapsula I on, prevents
kdlatadki (g but a higher variation in the carrier systems (P2) and (P3)

The present invention further relates to a capsule pharmaceutical dosage form consisting
of a capsule shell and a capsule formulation (or capsule filling), characterized in that the
capsule formulation (or capsule filling) comprises the lipid suspension formulation as
hereinbefore described. The capsule pharmaceutical dosage form may be a soft gelatine
capsule, a hard gelatine capsule, or an hydroxypropylmethylcellulose (HPMC) capsule

or a polyvinyl alcohol polymer capsule or a pullulan capsule.

In the case of a hard gelatine capsule or an hydroxypropylmethylcellulose (HPMC)
capsule, a polyvinyl alcohol polymer capsule or a pullulan capsule, the filled in capsule

may further be sealed or banded.

In a preferred embodiment in accordance with the present invention, the capsule is a
soft gelatin capsule consisting of a capsule shell comprising gelatin, one or more

plasticizing agents and optionally further auxiliary materials, and a capsule formulation
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of ducts and punps and ensures high mass uniformty of
the encapsul ated fornul ati on. Furthernore Lecithin

w@edos/1&Rr1a -sur fact ant, which may i nprove di st rPOIVEPNG/056878

of the fornulation-dropletdsduring in- vitro

FuSaRMY BfRe kR imamiAR M Fid: uironRis FafRpl6n Sprig fgine
thepaet ihedipsd Bshamneeh i yelaabs as RitbinBloe: de6iitddl N may
be the commercial product Topcithin(r). It was

surprisingly found that lecithin, up to a certain

f oV i
AL EPHEELAL KRR 6, SRELULIRR. syt cppsa e
sttt pelatins bapanlas naddiet st@ﬁalm h&ﬂah]felglasd metﬁl@eﬂsmf‘m flexible/hard
dj ssol ution testi n%t shown in Figure 2.

plRg o ErpBelFTie nqoP YV cueriie BT 1 a@stgfr @ RVC. PVDC
X@lrﬂ q}ﬂste tb%tl@ﬁﬁ%ltﬁfan b@ ﬂa@k%n‘li @?{ﬁmﬂéﬁﬁgalﬁfﬂtﬁhﬁ rPouch),

e ra geo 10 weight% o spensi o
6nmml|ll1ranmmfm bhstustconmﬁﬁgm‘ﬂ@l gya bettom foilo i?ll%/a\dﬂ’\ﬂ: snden dlnminium

n al ative enb t he present. i nventi
Aloige BEL 8 teF p et B Manebnva By aation e Rcontainers may
@@HésY%%eﬁ Tl ﬁf‘ﬁ‘éwde tpar‘uculaur protection for the capsule pharmaceutical dosage
per azi n-

fmnmm@n@dnyhe) mNeIrt@mhgn @smm@i)y tha |S1>€/ gd)atln capsules, ¢.g. to protect

PoBORTORE SN R PRRBREH M myy soupigediigions
maweﬁl ) i@ theFodn bF an bddifidtal blufrinRid)yck@iiper azi n-

1 yl)- yI carbonyl ) - N-net hyl -am no) -ani | i no) -

1- phenylnethylene] - 6- net hoxycar bonyl - 2-i ndo

h@g g&fﬂg @ﬂt?csd't' hgﬁg@ ?cfrﬁl Ac@%ﬂﬁ% tugﬁé: Hl%tptlon ay, be prepared by

r|g yc eclt one or
m%ﬂmiaghtﬁdﬁd@ bSprodudhg aspsties kexamfiben the llterature The soft gelatin

nmacr ogol gI ycerol hydr oxystearate (traded for exanple
Eﬁi’é‘é]te ALEHE Wgﬁ% lp_edppmn@lpﬂ(nw hqggegg@e cqgyventional met ods of

gﬁ;ﬁﬁ&ﬁg k&*t ga%&k s{ﬂ%b E{?&&ff‘%nl(t% ﬁ%ré‘tﬁ&"‘@hcﬁ%s RS Kaxple the

stor-oil for exanple undef the nane
Goemrp Fiwcp'r()cre)duﬁt dd@c@bmlﬁbnexmplﬂmmalbnau Bdydpnn( EhcyR@pedia of

g’l?armaceutical technology, Marcel Dekker, 1990, Vol. 2, pp 269 {f or in Lachmann et
al., "The Theory and Practice of Industrial Pharmacy", 2nd Edition, pages 404-419,
1976, or other procedures, such as those described for example in Jimerson R. F. et al.,
“Soft gelatin capsule update”, Drug Dev. Ind. Pharm., Vol. 12, No. 8-9, pp. 1133-44,
1986.

The lipid suspension formulation may be prepared by conventional methods of
producing formulations known from the literature, i.e. by mixing the ingredients at a
pre-determined temperature in a pre-determined order in order to obtain a homogenized

suspension.

Alternatively, the lipid suspension formulation may be prepared in accordance with the

procedure described in Example 10, which is also an object of the present invention
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Sottdiaml g%ﬁltn% abh@ Mﬁgmg%dt&laﬁyfaﬁ’ @I[bspdéﬁaé% OEHALNANS ft gelatin
descri bed in t e foregoing) were test
sapBics ascardiapid the }nweﬁtlmarﬁellm&tra%bwh@ HragplamandaFiguges that
FIHEM gﬂ% bl 1%% 'sérkfggltu{]gr &éeatn%}ih&&"ﬁb af?di’alle%?t B cABkrued in a
oral "dosage orm ive su
Bmatirig ea(ode1’(y|\|—((4 met hyl pi per azi n-
1-yl)-nmet hyl car bonyl ) - N-nmet hyl - am no) - ani | i no) -
1- phenyl - net hyl ene] - 6-
P R R BB R A TR AP RURE Thhaging
fradenid L eandef 1l mansiaomlnglplﬁcgssrfer the priepaxhtiohi gfadipid isajpension
uspensi on_for Iatlons conprising a viscous
E‘H&ﬁ@ﬁ%‘?‘bﬂ“&‘ﬁa@ 1ye sybstange ?RI—((4 Sr;’ret hyl - pi per azi n-
1-yl)-net hyI car bonyl ) - N- et hyl - am no) - ani | i no) -

Bt Sk te g & Zp o LAy -piperazin-1-yD-

Heﬂﬂr'ldé@&ﬁn&rﬁ%méﬁﬁlﬂmﬁﬁé) eﬁﬂ%d)elcftaﬁéﬂ&[lnﬁﬁﬁrld%%]ig%étﬁ&kycarbonyl 2-

Hence, Figure 4 shows the resul a conparison of
irdelindnsononasthsingaplionatsi | i ty (BAin % tested in the
rat over 24 hours for the aqueous solution (S) versus
different carrier systens (P, P2 and P3) of the
Egaimple bubst ance in accordance with the present

M\l"fga eﬁanhe S? T]Eeri ment is described in the
aY's oW ﬁ TheYtAbl e bel ow shows t he conposi tion of
the tested carrier systens (seni-solid suspension

formul ati ans) slight deviations of the quantities
towards 1brpanstoi may| be aaused byBr oun}ji ngC

errorsTheSem = rd suspensions arg [Jjiied in nar
gelatin c Rglfdrleénq’(‘anm gel — no [%A’I

Actlve Substance 43.48 43.48 43.48
Triglycerides,

Medium-Chain 28.70 37.83 38.045
Hard fat 27.39 18.26 18.26
Lecithin 0.43 0.43 0.215

* slight deviations of the quantities towards 100 percent may be caused by rounding errors

Example 2

Lipid based carrier system with additional surfactant

Ingredients [%]*
Active Substance 42.19
Mol Chain | 4177
Hard fat 12.66
Cremophor RH40 2.95
Lecithin 0.42
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Each capsul e contains approximtely 15 to
The capsules are applied to
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conparison an aqueous sol uttfon containing 0.5

YNat r Qégfn dn8; Pﬁ's%ﬁ{hz?

cal cul a
addi ti onal

tg:he c
8?"&?
OrHGpKiBic caator

t

QtR es tg\gar sI lg()aee 1%91%?/ Fe!: Qlised l??f rounding errors

"ut e

group of rats i s dosed |ntravenously with

ound di ssol ved in 5% gl ucose sol uti on (aqueous
(S)). 5 male Han Wstar rats (strain:

der@l € used per group. Bl ood sanpling
5h, 1 h, 2h, 4h, 8h, 24 h post dose

Ion O

inmes are O.

and plasma is anal ysed by a validated HPLC/ M5/ M5

t

met hod. Fromthe p . el t1pe w~ves] areas under
he curve (AUC) ar i : ";l'ﬁ\gt_ed_b % r apezoi dal
rul e. Dose nor mal i padivaliadstaficet hp o¥lalS f oy nul ati on are

Of

di vi ded by dose nof oAUCs pf I nft r avenous
formulation for th @Elséﬂﬁ%f\ en—pf EEZ absol ute
bi oavail ability. APwHisddiatseen frofi76he fesults of

t
[

different carrier
14%

bi oavai |l abi lity)

he experinent sho

tftgel(pl oavail ability
s simlar for the

agueods selutfon S: J.l% and t he
Magregel 4900 act vez‘?r gbstlance (Pl :
PRightliOGatiamschf B3 quadiORg towhdewgtcehthey be caused by rounding errors
nter-individual variation (standard devi ati on of

is smaller for the aqueous sol ution

M1adBodTicaer € 4

Esymalﬂﬂthe carrier system (Pl) when conpared to the

ga{% %le {Bl c psu confalm

fsa.)ctn(r .§sand, 4.1 versus 7.4
fecti¢a ?Ty conplete relative

bi oavai | ab| I ity for the tested formul ations (PI, P2
nd DQ) versiis the golution (.Q) hiut a hi gh L \/nrintin']
n the carriler syst ersfqrRRlaten | (Fegnulgtion pFesmylation
nvention fUurther rellates Ao a ¢apsulB phafnacedti cal
dosage formiconsi sting ahgpecapsul angped | and nig per
caPlPUeR S muFRFM (or @paaul e|f i Ichfma, capsule
cnarlg TR T Zgd Wt at the capsufie formurarfon (or
CaRGH eﬁlf“ I 'fﬁ -d5Qmri sé8.20he i pi 6080spensi op0.20
Trdlyesride " Carrier 40.95 53.70 54.00
Medium-chain
Hard fat Thickener 38.25 25.50 25.50
Wetting
Lecithin agent / 0.60 0.60 0.30
Glidant
Gelatin Film- 7225 7225 7225
former
Glycerol 85% | Plasticizer 32.24 32.24 32.24
Titanium =g 0.20 0.20 0.20
dioxide
Iron oxide A Colorant 0.32 0.32 0.32
Iron oxide B Colorant 0.32 0.32 0.32
Total Capsule
Weight 245.33 245.33 245.33

*  The figures refer to the amount of ethanesulfonate salt (dry basis) equivalent to the labeled

amount of the

free base
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the literature.

nmet hods of produci ng capsul es known from
The soft gelatin capsule according to
wo b@oitemzent-i on may be prepared by conventi onal POPEPDAF056878

of producing soft gelatin dapsules known fromthe

Ei ter Eeh¢1re

such as for exanple the "rotary die
descri bed for exanple in Swarbri ck,

Bei Igalaﬁn cinakcdoapedh@ 125 mghdnmeskbiteade tech nol ogy,

Mar cel Dekker,

1990, Vol.

2, pp 269 ff or in Lachmann

et al, "The Theor_y and Practice of Industrial
||a| Ilﬂ.by y LII LUl tl Ull, A 404 ‘49 4976,
pr ocedures, sych as thcsli('e'or @ﬁ??'b( }‘LQFHP’% )iﬁ’é)r hﬁlon
i merson R l: et al " Gof tA gelatin r*%s_u_l_e_
Druglglp% Fhatén Voll!lgPS_’r . angpeinHp, 119!%14‘2[,
1986 ﬂl i pild suspenn<| orcapsilenul at | eApswe be preapated
by conventiongl met hods of producing formul ations
known fromtheg | Acevat yre, 4, & by m the 15050
Agnediubntageedt hlgmdémdeterm ned t @nperature a’
re-determnedq order in order to obtain a homqeni zed
S ugpghgendes, Alft ep.nati vely, [ipid ension
f ovredhai-clean mey b&BF epar 85525%( d@ﬁ?& th the?
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phj n%@H{ the nilggge%]fep nventionlinid E%Q%nnc on 6:9?5
for nul ati on of| tWetti#&tilve substange, finishefl soft
gel alkeitlimpsul|esageoht ailni ngl-8&ne and pdadkagi hg 225
hat eri al s for [t heligmmekagi ng of fimni shed soft]|gelatin
caps s.accor|di mjlni-0 tthe jnventi on ar IIu:tr by
the %ﬁjﬁﬁ} es dndfdringr €s ‘Qfgezfnoll al‘éhég alélg%z
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1 1|§ 6{}86@ Cl%rluor%‘algf alipid sug npncollﬁ\gn 0 %S(%
Iron oxide B Colorant 0.22 0.22 0.22
Total Capsule
Weight 556.04 556.04 556.04

*

amount of the free base

The figures refer to the amount of ethanesulfonate salt (dry basis) equivalent to the labeled




fornul ati on of the active substance The active

substance in all
W@2009[1h72(24--( N- ( (4- et hyl - pi perazin-1-yl)-

the Exanples is

met hyl car bonyl ) - N- net hyl - andno) - ani I i no) -
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one- nonoet hanesul phonat e.

Séft bbkfin 8

PCT/EP2009/056878

Exanple 1 Lipid based
LRMohtasdih@ 80 A\dfatiivmbshndehe quantities

towards 100 percent may be caused by rounding errors
Exanpl e 2 Lipid based carrier systemw th additional

ulfabtalltd‘ D:IU:It dCV; LIUI‘ W1 l: U Ilt;t .
t owar ds 100 pqgrcent mayo%’ mulaaen @r%tbqlh;@m‘@agmn
Ex_anpl::? I—lyrirnphilir‘ rarridA sysfem* Iigh
deviatbBiisOf [t PRndGNY 1 t 1188 PEbwal ds MYDCIHer ¢entMG BT
be C sedﬁgv rloundi ng err capsHkanpl e c4Ap®dé t gel sapsule
capsul e containigg‘SO ng of active substance| The
fi gures refer [toAchee anoun et hanesul f.onat e t
Aetjveraiehcadduingeddant |t o fcdq S 0T acdoone & SRplso
free baseExangle 5 Soft| gelatin capsule containing 100
hy Tofglyeetidase qubst ance [The {g res refer. to the nt
ofkﬁhhamesahfcnaégnﬁﬁlt (ot '%gsis) eﬁﬁiwﬁlewt ﬂ%agﬁe

abeEﬁ unt : firee EX | Sof € n

gdf%[[TD inrl?l&léﬁ%['\ ng ln]?@zsffi gpcﬁgugpa_n_g_e g’h’!]a@g({)
figures refer |t OVEW8Zanount of ethanesul fonate salt

dry Lpeithiig) edui 9genent |t o th&0 | ab¢l ed 1.80 2.70

Glidant
Gelatin Film- 142.82 142.82 142.82
former
Glycerol 85% Plasticizer 62.45 62.45 62.45
Titanium dioxide | Colorant 0.47 0.47 0.47
Iron oxide A Colorant 0.08 0.08 0.08
Iron oxide B Colorant 0.22 0.22 0.22
Total Capsule
Weight 626.04 626.04 626.04

*

amount of the free base

The figures refer to the amount of ethanesulfonate salt (dry basis) equivalent to the labeled
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Iron oxide A

Colorant

0.90
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Iron oxide B

Colorant

0.90

0.90

Total Capsule
Weight

868.17

868.17

868.17

*  The figures refer to the amount of ethanesulfonate salt (dry basis) equivalent to the labeled

amount of the free base

Example 9

Packaging materials for the packaging of the soft gelatin capsules of above examples 4
to 8 may be glass containers, flexible/hard plastic containers or PVC/PVDC blisters,

optionally within an aluminium pouch, or alu/alu blisters.

Example 10
In the following, a manufacturing process for the preparation of a lipid suspension

formulation of the active substance and a process for the encapsulation are described.

Hard fat and parts of Medium-chain triglycerides are pre-mixed in the
processing unit. Subsequently lecithin, the rest of medium-chain triglycerides
and the active substance are added. The suspension is mixed, homogenized, de-

acrated and finally sieved to produce the formulation (Fillmix).
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Mass are processed into soft gelatin capsul es using
the rotary-die process. This process is e.g. described

w0 nooSwamnioz i-ck, Boyl ann, Encycl opedi a of phar meeenErmad/ 056878

t echnol ogy, Marcel Dekker, 24990, Vol. 2, pp 269 ff. d.
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the RPI9BEH 1%)?-grfiq5ﬁ§3€tdé8 ﬁw&rtagfﬁf; Baylew Kingy g dio haphiamaceutical
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encap%é@ggﬁggﬂ%?%%%%%k%?g?%gkﬁﬂ:ggkgg?g§ion of the
dct i vEhsinst dnceg B-crrjct-qud ugihg @ (dtaryedryg. -Foir preer fazil deying step,
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fret hyFganpany tgpsiNe srede ilpriaddt Ngsingaddi OFfB& )printing technology or an

1- phenyl - net hyl ene] -6-net hoxycar bonyl -2- )
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In which the carrrer 1s l'ec
imprinted prior to the encapsulation step c.
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acetyl ated nonogl ycerides, corn oil glycerides, ethyl
ol eate, glycerol nono/dioleate, glycerol nonolino

wo ados/142hycer ol , nmacrogol gl ycerol capryl ocapr aP€r/EP2009/056878

macr ogol gl ycerol |inol eate23nmedi umchain partia
gl ycerides, nediumchain triglycerides,
caprylic-capric triglycerides,
caprylic/capric/linoleic triglycerides,

¢apr y ko ehlARn FieusGivRiseostdic8bYz-FR4- éef{(zt ﬁEﬂ@VI)l%@l%zm-l -yl)-
gl ycol dicaprylate/dicaprate, oleic acid

gl@thyécalrboailyl)Mmeﬁhﬁfamem)aamhm)slcpm@ybmeﬂmdwl-éfmethoxycarbonyl -2-
t I I I d ted
T e B T

algeate. nonol aurate, refined ani mal derived oi

refined soybean oil, refined vegetable oil, sorbitan
nonostearate, triacetin, triethyl citrate, or m xtures
her e 0 0 i I:

e SR DB ORI, FLANTE st

vilstausisarvisous suspalsyet ¢ty3- ZI[QE{;(H-)(NOG(&mdﬂI}&@Qﬁrazfuﬂﬂ ming
ex0| |ents Ilpogglllc or .anmphi philic excipient

Nynet dmﬁg(p)damléqoé) 1- Bhengbmﬁhyéqqeb—ﬁ methg;ycarbonyl-}
i pid
?P?E%&L“II e R onh R AT h Bt o
claim2 which further conprises a glidant/

I b t,.7. F t d 6
3 hifehb RO R sortin ¢ v g Mereroras st Ba
b8 %Iotnag&cetﬁies Rl %ch@ﬁde'%c&ﬁ{zldd l@ege tg@y&Icﬁ'nﬁBn%/ dioleate,

conpri si ng VI SCOUS Suspensi on of
ghvicgrohmane lhyallatpﬂ gj}gqea:zl; macrogolglycerol caprylocaprate macrogolglycerol

%-%II %t%’;}ﬁ%fg%%}fﬁéﬁgﬂ% %gI}}I@Fﬂ% @g&lggh%alnztr g',y&SHAGS caprylic-capric

trighpdeeidsn @ h@&f}ﬁiéhﬁb%@tr%lydénﬂw sy @dphic/succinic trigly-
tri cher| es, hard fat and lecith
cerides, propylene glycol dicaprylate/dicaprate, olelc acid, liquid or semisolid

low/intermediate viscous polyethylene glycols, polyoxyl castor oil, polyoxyl
hydrogenated castor oil, propylene glycol monocaprylate, propylene glycol
monolaurate, refined animal derived oil, refined soybean oil, refined vegetable oil,

sorbitan monostearate, triacetin, triethyl citrate, or mixtures thereof.

4. Formulation according to claim 2 in which the thickener is selected from
semisolid highly viscous or solid polyethyleneglycols, oleogel forming excipients,

lipophilic or amphiphilic excipients of high viscosity, and hard fats.

5. Formulation according to claim 2 in which the carrier is a lipid (lipophilic)
carrier.
6. Formulation according to claim 2 which further comprises a glidant/ solubilizing

agent.



10

15

20

25

30

9. Formul ation according to any one of clains 1 to 8,
whi ch further conprises one or nore nmacrogol gl ycerol s

wa@pahou72spl-ubi | i zi ng agents.. 10. Fornul ati on PCT/BPTNQS687S
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claims 1 to 10.

12.  Capsule according to claim 11, characterised in that the capsule is a soft gelatin
capsule.
13.  Capsule according to claim 11, characterised in that the capsule shell comprises

glycerol as plasticizing agent.

14.  Capsule according to claim 11, characterised in that the capsule is a hard gelatin
or a hydroxypropylmethylcellulose (HPMC) capsule, a polyvinyl alcohol polymer

capsule or a pullulan capsule, optionally with a sealing or banding.

15.  Formulation according to any one of claims 1 to 10 or capsule according to any

one of claims 11 to 14 for use as medicament.

16.  Formulation according to any one of claims 1 to 10 or capsule according to any
one of claims 11 to 14 for use as pharmaceutical composition with an antiproliferative

activity.
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an immunologic component, and fibrotic diseases, characterised in that an effective
amount of a formulation according to any one of claims 1 to 10 or capsule according to
any one of claims 11 to 14 is administered orally to a patient once or several times

daily.

20.  Formulation according to any one of claims 1 to 10 or capsule according to any
one of claims 11 to 14 for use in a dosage range of from 0.1 mg to 20 mg of active

substance/ kg body weight.

21.  Glass container or flexible/hard plastic container suitable for the packaging of

capsules, containing one or more capsules according to any one of claims 11 to 14.

22.  Plastic blister, optionally with an over-packaging of aluminium, or aluminium
blister suitable for the packaging of capsules, containing one or more capsules

according to any one of claims 11 to 14.



