Phar maceuti cal dosage formfor imedi ate rel ease of an

i ndol i none derivative The present invention relates to
w@2phasiraceut i cal dosage formdelivering an i nPEER1089/056895

rel ease profile containing the active substance

3-Z-[1-(4-(N-((4-net hyl - pi perazin-|-yl)-

nmet hyl car bonyl ) - N-net hyl - am no) - ani | i no) -

1- phenyl - net hyl ene] - 6- et hoxycar bonyl - 2-

| Nelgdriniee atica osideao aaUbp inmellRite Bdedsgo0ui ndolinfe derivative

i nvention The rate and extent to which the active

i ngredient or active noiety is absorbed froma

pharmaceuti cal dosage form and becones avail abl e at

the site of action is defined as bioavailability

Thpresentinvientiext reddtes tp aBihesnaichadl dogage dovth delivering an immediate

bi oequi val ence:. an FDA requl ato v iew, Pharm .

RUGSC pigglc copgiinipg A ﬁf@&%f. Sﬁ&ﬁ%@%@-fl-f‘{-&-wrlg?tgvéplperazm-1-y1>-
feas bRl 0-NBRIWI& RG-S AL p RS 1-Fict 1 k] -85hdtREkycarbonyl-2-
Therefore; "bioavailability is asseSsed based on drug
mdnbenermonastimnesulphonatgener al circul ati on. The

system c exposure is determ ned by nmeasuring the bl ood

or plasma concentrations of the active drug at

BHORYQUAd té BR: iRGértich f ol | owi ng the drug admi nistration
and cal cul ation of the area under the concentration-

time curve (AUC). Bl ood/plasnma drug concentration tine

' .tk ics.of dissalution,
BBP b Rt St LRl R A DR T S BB s from o
pharmboaiticairdosh¥cforrasd bEdonts al fitibleatsid $it cfasageisfdefined as

after adm nistration depends on_the rel ease of the
biogypilebbidy drica. M- bntidle Bipailabigband bipeuvilanss 4 F3n

LA [ f r er, ysi ol ogi cal
%%H§?%?gg%?&@égﬁgggﬁ?%h%gﬁhg%g$F??f4ggross t he gut
wal | of the gastrointestinal tract. A higher

PSS o ABSHEL s
Boh @ Mabil M sl sdsSedPaREEE L B Toh&nfrBions in the general circulation. The
systemic exposure is determined by measuring the blood or plasma concentrations of
the active drug at numerous time points following the drug administration and
calculation of the area under the concentration— time curve (AUC). Blood/plasma drug
concentration time profiles are affected by the dynamics of dissolution, solubility,

absorption, metabolism, distribution, and elimination.

Drug absorption from a solid dosage form after administration depends on the release of
the drug substance from the drug product, the dissolution or solubilization of the drug
under physiological conditions, beside its permeability across the gut wall of the
gastrointestinal tract. A higher dissolution rate of a formulation generally increases
liberation out of the dosage form up to a maximum extent, which is a prerequisite for
adequate bioavailability of an ingredient or active moiety. Because of the critical nature
of this step, in vitro dissolution may be relevant to the prediction of in vivo plasma
concentrations and therefore bioavailability. (Guidance for Industry, Dissolution

Testing of Immediate Release Solid Oral Dosage Forms, U.S. Department of Health and
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adequate bioavailability of an ingredient or active
noi ety. Because of the criti 024 nature of this step,
WO 2009i1#1200 di ssol uti on may be rel evant to the pPEOER100D056895
in vivo plasma concentrations and therefore

of

i gavail abi lity,. i dance for..lndustr i ssol uti.on
BB SERARS) bl pnlt DG Rl i S ERIE Yor (LB TRl land
ReRardRg PBHRIEALg@: 198B| AR cBsaNdim v 2alifteese infROEht@Md extent
Drug Adm nistration, Center for Drug Eval uation and

reahsaintian OCpER, deppifissm thosmepd ofdruglisplpgigniimviyp (@ midon, G. L.

i fifar ' t en: At i.on. -
Bl PUERERAER AR £ 8RRl BrFERRHRLARR, Phe Sonciaton
O A diono, Dieg Produet Didso lufioT b eV ivo@BioBadhlsilifyg Pharmaceutical
Bi ophar maceuytjcs Dr Cl assification: The Correl ation
Besepre \/Hr‘HgtﬂZthdl%Sgguct Di ssolution and In Vivo
Bi oavai l ability, Pharmaceutical Research, 12: 413-420
(1995)). Based on this general consideration, in vitro
Basdainuthis @andrelstomsidomtipmme dirat dssoditeadests i imimedate release solid

d f : h t abl et d I d
0T e Briesbliar 1l o oG- Biroltibt s it ef « drug
pRIIBAS An ekl ke @léa@é’?rohﬁt& afitvh MR dcBy&ioSEYo%R ihhd he
gastrointestinal tract, w thout causing any delay or

gasgoovgstinilaracofwithoat edusinglany delay or pethagepen ohthedissglation or

ot | ikaisgoy loky or patssbe) ofiho
AR Y PR b Saot TSRl BRI Sk AP i s

podudts dtestosysed GDER Gi@ahke BdrIsdbstdyi(ODBRe$99 M Widsdlution testing for
I mredi ate rel ease solid aoral dosage forns, 97)
S

CDER 19
immedinrelopssiselid era gpsage frans: (dak é9f)6>r1ﬁ§md§%ta|rféea&9 olid oral
B0eCRARAPRANEh PO PR HATRGE s g, Speitctions

Cedt Pesdedurieo and\Navcdprange Suiltsiadive d&wADehgNewbstnog And New Drug
roducts. The nost commonl nmpl oyed di ssol utiqgn test.
Bidts! ResmaR SRS FRPIOKE! Erabre bt b drreiifbin the
ERle a0kl 3 (" LASKBard BiE DALkt ﬁi@%ﬁﬁkggar%%lts Egg%d the

the paddl e nethod (Apparatus 2). The describ
padsllsinathbé (Apdatss 2). vidk Idestribnd arctliode die sampleudust, well

%@é@g%ﬁ%%ﬁ B’H‘I Qgeétv?qr{ v&];ildee.xllh%gl %reet[l]eoxliltglg e%gugﬁl tlo Wow dissolution testing
for a variety of drug products. Consistent with established regulatory guidance (e.g.
European Pharmacopeia 6.2, 6™ edition), the following parameters influencing the
dissolution behaviour may for example be relevant for selecting the appropriate in vitro
dissolution test conditions for an immediate release solid oral product: Apparatus,

stirring speed, dissolution medium and temperature.

3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-anilino)-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 diseases.

The chemical structure of this substance is depicted below as Formula (T).
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w@bapmenepei a 6.2, 6th edition),

for a variety of drug products. Consistent with
establ i shed regul atory guidaan (e.g. European
t he fol | owi ngPCT/EP2009/056895

paraneters influencing the dissolution behaviour may
for exanplg Q&lf bevant for selecting the appropriate
invitro di 8501 Ut7on test conditions for an inmmediate
rel ease solid oral product papa tirring speed,
di ssol uti on medi um and tenpe?a&ugv/ﬂisﬁ{qH

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

1-yl)-net hyl car bonyl ) - M~qet an1no) anilino)- 1-
phenyl - net hyl ene] - 6- r@o bonyl - 2-i ndo

| i none- nonoethanesulph a{e s an innovative substance
havi ng val uabl e phar nacol ggiHcal pxapE\Lses especial ly
for the treat mencHof OReol\ogi cal dlseases i mmunol ogi c
di seases or pathéloe onaltlons i nvol ving an
I mmunol ogi ¢ conpongnt,” or Nfibrotic diseases. The
chem cal structuredof this substance is depicted bel ow
as Formula (1).Formula (1) This substance is described
as base in WD 01/ 27081, as nonoet hanesul fonate salt

fmlrs RubgtandOi LQR4AKUEILYse thow Ol (132708¢, dsmbhtRtHah @RI fARAYE salt form
|nnunolo%|c di seases or pathologlcal condi tions

1m%) PHPIZRP.rpLorssgh chectsrnpoeof pupgloggeyeascrons |
Piholk Byl FglsRab o MR BN B0 A0 FRuRHBE B AR 7945  for

ft$ tyeahitiee t@lémaﬁteff oh oV ARALE Tl OF) 200410962201 foefits 98d in the
forns in WO 2007/ 141283, The aim of the present ]
freafeRes frfibratiq Gsemesan iV PR00ONE7 Ko ved By effersalideramcia WO
%ﬁﬁpﬂﬁggytlcal dosage form whi ch neets adequate
roavailability requirements for the desired target
dosage range and which is further characterized by a

eC|f| i medi ate r.el ease ran rovi din
iﬁwlab? the @resprddmengh SdRoP i ﬂ%q %P@V%ﬁ BB

AEdrind S uRICA IO B o rmP W ISIRBGY Edi&mﬁt%|b%§11&%ﬁlﬁ§'ré®1rements for the
characteristic is not known fromthe prior

desired target dosage range and which is further characterized by a specific immediate

release profile range providing an appropriate plasma concentration-time profile of the
active principle. Such specific release profile characteristic is not known from the prior

art for this drug substance.

Summary of the invention

A first object of the present invention is a pharmaceutical dosage form of 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
which delivers an immediate release profile in which not less than 70% (Q65%) of the
active substance is dissolved in 60 minutes iz vitro under the following in vitro
dissolution conditions according to European Pharmacopeia 6.2: Apparatus 2 (paddle),
dissolution medium with 0.1 M HCl (pH 1) and stirring speed of 50 to 150 rpm, at a

temperature of 37°C.
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art for this drug substance. Summary of the invention
A first object of the present jnvention is a

w@bapmeneut i cal dosage formof the active subspPEER2009/056895

3-Z-[1 (4 (I\I-((4 met hyl - pi per azi n-

%& %ﬁﬂ?{;ﬁ% ehei)ﬁ%'rs 2)0 \ ]Xnt)lgxli\é-n[[rlgﬁ 2%’&18 ZE"% n@harrggcieh%ga? )(16$age form

vhanendee ﬂ@%ﬂob%‘&ﬁﬂﬁtﬁﬁl@ n@dh@el\MAthQﬁn%ialté/@[e%s@ﬁkoﬁle in which not
i medi ate rel ease tsrofl le in which not |ess than 70%

fespthay 7ot (hdaked the agissubyiencciis digsod sl ip &8 migugyin vitro.

mnutes in vitro under the following in vitro
di ssol ution conditions according to European
Rhfartherabjeet af the Preséyppaventios i2th¢ phaid! harmaticasadl dbsagn form

dlumvvlth and stlrrln speed of 50
10115@}14%% agPV%qugngb)éﬁa‘iW%fsé‘fl pmedigts ig etaﬁf‘eprogtﬁ iggyhich not
%Es tHhes ff/e@% ﬁMﬁ@s&% suBsthfe @@@éﬁ@w@l AloiBGRHES GRbirro,

osage , under the above conditions,
pefdrstdy aoalnss timte&li %t(0 §08b)pxHdke ptotishlestinge \mﬂlm Ivedtin 45 minutes

i a1 Dag prserbSaon s in 155 &F R0%Eo R BHER s B ipissolved

I RERSENE visvention i s the above pharmaceuti cal
dosage form whi ch, under the above conditions,

delivers an i medi ate rel ease profile i n which not

éefﬁlgth T o%n c§ 5f/ %%ﬁs Vefntlt 1r1] 1S @P a ove Al umslatl an{ical gPsaIgg form

1 SSO es | Vi o, era

whih, &Ez%r (1@ 28094 C(ﬁfdltld’mg @;@tblt\se:oﬁipb@b&nﬁ e»ztrcsd@sosﬁﬁinvfﬁdﬁles
in 45 mnutes in vitro, most Ereferably not | ess than

BYopqndegdugm ardogags SH@@gtb ef 3 fih £90Pas of dicdicd kpsupsigneg paderably
BLRLLESs {&306 ﬁlg%ftr@acwé ﬂﬁ)@t Q0 ect of the present

I nvention ove pharmaceuti cal dosage form
whi ch, under t he above conditions, exhibits conparable

b Qi Roak A0 RLSLEL oo, Lidependent L0 A, i aeive
SiRehang- 9’)—[19(4e(fl\? f@Rh#hPESiNEERn A2y I BARAcdFBor3l)- K Rethyl-amino)-

active substance
anilino)-1 phenyl—rnethylene] 6-methoxycarbonyl-2-indolinone-monoecthanesulphonate

which delivers an immediate release profile in which the maximum concentration of the
analyte/active substance in plasma at steady state (Cpaxss) increases in a dose-

proportional manner, preferably when the dose range of the active substance is between

50 and 300 mg.

A further object of the present invention is a pharmaceutical dosage form of 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
which delivers an immediate release profile in which the dose-normalized maximum
concentration of the analyte/active substance in plasma at steady state (Crax ss,norm) 18
similar for different doses, preferably when the dose range of the active substance is

between 50 and 300 mg.

A further object of the present invention is a pharmaceutical dosage form of the active

substance 3-Z-[ 1-(4-(N-((4-methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-
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A further object of the present invention is a

phar maceuti cal dosage form of ghe active substance
W®@2009[147224 4- ( N- (( 4- et hyl - pi perazi n- PCT/EP2009/056895

1 yI) met hyl car bonyl ) - N—nethyl am no) - anilino)-

flnl Oﬁely Ro%ng‘ie trrxl enerllﬁ: - -rn t%s)cx carp -21%/40_1i1§1§1iler-]91§n0ethanesulphonate
wiTeBdicEv &@s be hrﬁﬁl%@la&r@fehie%rbﬂle\&ﬁ lvxﬁhlibht the afeaXih B3t the plasma
concentration of the analyte/active substance in
pARSHEAIRO-ti R alerye Sf %@@@nﬂl&é@@t@% yulistige@imsplasmaptgteady state over a

gc?s%bé{n?e?v{ltr ég‘?ﬁl{‘r “5;% esst 1§L g({eoﬁig gpqg% %gg éﬁner ﬂ%&%{ﬂsﬂy when the

88k réndeWttiesctiobs@sstanod isthewemesvemd Joowention is a
phar maceuti cal dosage formof the active substance

3-Z-[1 -(4-(N-((4- nethyl plpera2|n-

%; ﬁ/lh?ler Jéy{)ﬁf%]eg %1119 lga!ﬂgngg tlc@rlf;ok%cﬁ)fm of the active

bubrsmnee mpe@h(ane(s uh@h;alrmp ﬁathf le) -@h&ltlhﬂ&frbor@lh) -N-methyl-amino)-
[ diate r %%i ofll in which the dose-nornalized
PP RewE sty ?I}e&né ra?t PReaEeny y1-drdelippresmeperthanspgphonate

%vglroﬂlcﬁ%]ﬁ?%? an ah ifieadk r%fe@éeep&ﬁgqff wigeHYRE Bbsd-orftalid d@rea ?nder

t doses, prefeerably when the dose range o
theelasotai ovecalibEbmtice qusvetreﬁthmmlﬁ@’am s80gamg.in plasma at steady

further ect of th se |nv tio
8ﬁf§%&%§?4l%1nt%§ AW erbflstsﬁ%l 3 4o 5@6@6&5@?8&%‘%&&%&
r

%hé? Eﬂe d'og%ra %% ongﬁ&% bpch 192%0188 5% I?ilil ?(3]00
1- phenyl - nethylene] - b- nethoxycarbonyl“ i ndo

hanesul phonat e. whi ch del iV an )
R Ty o DR e BATPEoR e S B i faep of g active
AlasaE: @-‘Zﬂﬁe@t(}}ﬁt(m%ethylfiﬁp&uilﬁﬁl ﬁ? nﬁéﬁ@yl@d?@é%ﬂ)e}(@ﬁéthyleamino)-
subst ance in asnma at” steady state over a dosing

amitiee)vrpheny(- Aw@tyl@gj 6rrn@the>sb@@15boml-%rudi®§eom wpoedthangsilphonate
nner.,. preferabl. n the ange of .t active .
TRRBRE 1Bt i BBl RER B R R RE B ehLF r@fhismaximmum
?hsrhm EorcBE AN ih INEBIbOOBF 4 BurBarP dw(i@thtﬂ le& th&lob&@&@een 0.75 and
orm of the active substance 3-Z-

6 hauisNpreferabbp i) [a-pediet walpgof 2 hours

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

A further object of the present invention is a pharmaceutical dosage form of 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
which delivers an immediate release profile, wherein the maximum plasma
concentration in the plasma of human subjects is at least within a range of 4 ng/ml and
32 ng/ml, with a geometric mean value of 14 ng/ml, if a dosage form comprising 150
mg (3 times 50 mg) of 3-Z-[ 1-(4-(N-((4-methyl-piperazin-1-yl)-methylcarbonyl)-N-
methyl-amino)-anilino)-1-phenyl-methylene]-6-methoxycarbonyl-2-indolinone-

monoethanesulphonate has been administered.

A further object of the present invention is the above pharmaceutical dosage form,

wherein it is an orally deliverable dosage form.
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wobkioeh4ded i vers an i medi ate re

ani | i no)- 1-phenyl - et hyl ene]
- 6- met hoxycar bonyl - 2-i ndo I|nq?e nonoet hanesul phonat e

ease profil e i PCEPINI/056895
the dose-normalized area under the plasnma
gofnlg‘,[ﬁ gf,]o(r‘:bzetc:t ﬁp th}:s Igg%ggtl{{n\/e%ttlgf tttﬁg tag n\Zel I}folta/ugr{rle?c%{l e dﬂ%age form which
isnh effevfdlm tof é/@dﬂét, Spsule) 3kl doutBinNElhar, chi@lsidh, bélﬁt@ Powder or
doses, preferably when the dose range of the active
@@B@F&nce is between 50 and 300 ng. A further object
of the present invention is a pharnaceutical dosage
formof the active substance 3-Z-[1
A(fﬂft(lé‘rl-c(bﬁdbt ﬂﬁﬂlbpkespﬂltp'ﬁvalzibﬂ is the above pharmaceutical dosage form which
1-yl)-net hyl carbo hyl - am no) - anilino)-
T“BW@W§PSH%FH§?%H€%ﬁa@1 J&YCar bony! - 2-i ndo
| i none- nonoet hanesul phonat e whi ch delivers an
i mredi ate rel ease profile, characterized in that it
Aefanh@sobﬁﬁcna&ﬁhmmspmtasmtiom mcthn abate marmaretheal Idbmgd fgin in

n subj ect th in ss than between 0. 75
RotHaRe R aflsfg e e sTRed R b A spsrginian L5240 1-(4-0v-
(Hfrhéiﬁjﬂ @?&r@ﬁh 18§1) SnyRELBRIN)-NIMERYILLRInb faflino)-1-phenyl-
har maceuti cal dosage form O0f the active substance
gl.e]ZLy[qne} @ﬂe(thp&y(ca]rbn@ylf%ﬂndphrpmegmpmpethanesulphonate comprising a

carbonyl) N- net hyl - am no) - anil i no)-
Tnxﬁhmﬁ%iﬂ%%ﬁmﬁene] - 6- met hoxycar bonyl - 2-i ndo

| i none- nonoet hanesul phonat e whi ch delivers an
i mredi ate rel ease profile, wherein the nmaxi num pl asna

Adhebertabiact ehthe prospt IpYeRsian othe Rbewsrphapisetieal dgsage form in
d 32 ng/nl, h
ARl AL G 1o g1§111§1) 4&%&7&?‘”1 an ng with a

geonetric mean i1 f a dosage form
conprising 150 mg (3 tines 50 ng) of

3 fﬁﬁé@r ec of t %rerggrtltq \lle_n 10 1s t e a{)]ove I%azmacmzhtqgal dosag ?grm
FHERE) R} tHe qgﬂodzm% he Oerlo JRbY RG4S ﬁﬁee{cg&)&ﬁfgatﬁ BoRYlean

2-1 ndol I nonenonoet hanesul phonat e has been
Blhrimateyicss @d thedlifid sudpensiobjsalispeosied tith smgit doplets: Apparatus 2

in on t he .above dosage form

(il ietuPioh B Bpni Ty RGEMTE ] EPensCSTERE spefiiRe 50 0 150
fph tah e terBiir@ate ¢3f37t lte present invention is the above
pharnaceutlcal dosage form which

A further object of the present invention is the above pharmaceutical dosage form in the
form of a capsule comprising a capsule shell and a capsule formulation, characterized in

that the capsule formulation is the above suspension of the active substance.

A further object of the present invention is the above pharmaceutical dosage form in the
form of a capsule, characterised in that the capsule shell is fast disintegrating in vitro,

which is a prerequisite for fast liberation of the active in vivo as well.

A further object of the present invention is the above pharmaceutical dosage form for

use as medicament.
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\Nmmmmhenmnbject of the pr esent

isin the formof a tablet, capsule, oral solution,
elixir, emulsion, pellets, wﬂer or granules. A

nvention i s thhBCEHBEP2089/056895
phar maceuti cal dosage forn1mh|ch conprises a
AR B pRoBR P N6 DA ARG o
0Qs3 PhafnicButidal Mthpdhtidhewﬁhl &1 aﬁtspr@mfefaf[w& hetivagt i ve
substance is a viscous suspension of 3-Z-[1 -(4-(N
((4-met hyl - pi per azi n-
% %hﬂer #&Y hf‘:ﬁé %ﬂ%&lﬁ én %%ﬂgg ? \%&?h_agﬁééﬁgfg&)l dosage form for
thenma&nemn bﬁetiisme S b@’mmmt e laoaniplitora iongplagicalrdiscescsaintmanologic

t hi ckener. A further .obj ect of the present invention
fligeaspeorgiihnk 035%@%@%%% IBYP Vg SRR TIPS HCRHIORAN, fl fibrotic

gRkdsber is a lipid (lipophilic) carrier. A further
object of the present invention is the above
pharmaceutical dosage form wherein under the follow ng

di ssol ut t di E
Prihersst 8 Ge prasRl iFTRNan B SET R Dy BpEraghtEn dosaee
fIR for ﬂfeq;@é@&alon&\maaﬁaﬁéa&e%t fd? aﬁieddr@a)tme&loﬁqhg&éeoa condltlon
medi um wi th 1 MHO (pH 1) and stirring Eeed of

seéecl@bfrmpmncelpglaaltCbmeaSatrmnenQiﬁgls vhseases\mf pat criegw@imoeéltlons
VO V1n e?n Fn?n%‘&oll ny 8an1' oonneni; an(ti I?Eroe[llc W&ol har maceut i cal
osa & Formim e yop e coﬁpr|5|ng a
capsule shell and a capsul e fornulatlon characteri zed
in that the capsule fornmulation is the above
SdypaersIbiet of the Mecsaritinveation st piveess fy the Freggienba)dytprevention

1
8%; 2 Haﬂggas? gf?n&{a%udnﬂs‘é?e;&%ed?nfbé# 8n5d”&‘ gﬁl‘&gs%as%ﬁ %E@@&er Igs&glseases or
pithdlogioal @aﬁﬁmhenﬁ'bhhﬂg amlniraﬂitol@gls bdﬁhp@reat lang fibrotic diseases,

@Il}atégcgeﬁs\,% Iénc ‘ihﬁt N %fge%éger e g]lmstlotf (tehefa rove e 1ned|p gltn?éclegtrllca? dosage

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

A further object of the present invention is the above pharmaceutical dosage form
comprising the active substance in an amount of 0.01 to 90 wt.-%, preferably 0.1 to 50

wt.-% of the composition.

A further object of the present invention is the above pharmaceutical dosage form which
comprises dose-range values of between 5 to 1000 mg of the active substance,

preferably between 25 to 300 mg of the active substance.

A further object of the present invention is the above pharmaceutical dosage form which

is used in a body-weight-independent (BWI) dosing.

A further object of the present invention is the above pharmaceutical dosage form 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 5 mg active substance /kg body weight.
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A further object of the present invention is the above
phar maceuti cal dosage form for, use as nedi canent. A

wo oovhen2obj ect of the present Y nvention is t heCEHBR2069/056895

pharmaceuti cal dosage formfor use as pharnaceutica

ffé’n@ﬁlsti tt'h Wlteh an antiproliferative activity. A
fre? %Eg%F of the present invention is the above
pharmaceuti cal dosage formfor the treatnent of a

di sease or condition selected from oncol ogic
Higgsad e Mass gyl BeisErassBEEd i ﬁaﬂlﬁwdgff@rﬁm relative humidity

FE ek R o hor A B TR O S URERRE SregBfon
fommahitionB).s t he use of the above pharnaceutlca

dosage formfor the preparation of a medi canent for
the treatnent of a disease or condition selected from

E%Q‘h% Qb 9UIEGRL: Gt he @ﬁ?ﬁ,gea [@Mﬁl BHufit A SPRSES s o% éielgtin capsule on

['ogi cal condi ns involving an i nmu
ttmmp oirendissoanwnfichotiow. Disselates testa Withr Apearatob €etddbef), 100 rpm,

SRR N e S e A T

hiemt oM ol50gicEihin G PRIASRKL anhdTU O 9@%‘16@&1}?@@&9{%&9{% amount,
pat hol ogi cal conditions |nvoIV|n% an i mmunol o

Gbmr@fw\qd amgpyet df 1gaithin cqdils éx 30884 Lsmtlsle@f preferred

(3 i.ve ampunt of the above defined
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patient once or several tinmes daily. A further object
of the present invention is the above Eharnaceutlca

Hisauie d -figfont fghpmelinggangreotabe hud fahpmsha icerorisplution
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300 ng of the active substance

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.

Figure 5 - Influence of the dosage strength in the range 50 mg -150 mg of active
substance (compound 3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-methylcarbonyl)-N-
methyl-amino)-anilino)-1-phenyl-methylene]-6-methoxycarbonyl-2-indolinone-
monoethanesulphonate) on the in vitro dissolution behaviour of soft gelatin capsules.
Dissolution tests with Apparatus 2 (paddle), 100 rpm, 900 mL pH 1.0 (0.1 M HCI)
dissolution medium, 37°C: (A) 50 mg active substance, (B) 75 mg active substance, (C)

100 mg active substance, (D) 125 mg active substance, (E) 150 mg active substance.

Figure 6 - Influence of the dissolution media pH and the presence of surfactants on the
in vitro dissolution behaviour of 150 mg soft gelatin capsules. Dissolution profile
comparison of 150 mg soft gelatin capsules in the dissolution media pH 1.0 and pH 3.0,

with and without surfactants. Dissolution tests with Apparatus 2 (paddle), 100 rpm, 900
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Figure 3 - Effect t he rreltlngran ge of the hard fa
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meltl ng range of 33C - 400C, &) nel ting range of 400C

3 x4 rpgsofrp it capsulegldAgdwimss hiesy atabalityistisly d be plasma

E dricaNtHt 0?1*}{3%{5 4 thPorh L g?i 192 if %f g rl(i Rt ??hlp?#’ %In- lzsrl)
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S%batance - Error bars indicate standard devi ati ons.
BIgie®s - | nfluence of the dosage strength in the

range 50 ng -150 ng of active

Figure 9 - Individual and geometric mean dose-normalized maximum plasma
concentrations at steady state of the compound 3-Z-[ 1-(4-(N-((4-methyl-piperazin-1-yl)-
methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-methylene]- 6-methoxycarbonyl-
2-indolinone-monoethanesulphonate from three different Phase I trials in cancer
patients, after administration of the active substance in a soft gelatin capsule dosage

form.

Figure 10 - Individual and geometric mean dose-normalized area under the curve
(AUC) values at steady state of the compound 3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-
methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-methylene]- 6-methoxycarbonyl-
2-indolinone-monoethanesulphonate from three different Phase I trials in cancer
patients, after administration of the active substance in a soft gelatin capsule dosage

form.

Detailed description of the invention
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900 nL pH 1.0 (0.1 MHO) dissolution medium 37C. (A

50 ng active substance, (B) 75 ng active substance,
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Figlifa06, dhé@l@ddklt[dhﬁa&rrﬁiy bediflokcns Manbt,an a&@sdaslcwm the results of
Apparatus 2 (paddle), 100 rpm 900 L pH 1.0 M

Freue Githesdip qtm rﬁ@dpw]qecgep@ withpnfinggease pgtheq) V"V!"hls may be due
gor ag#‘r{aﬁég n P%g[:ﬁl:qh ﬁ(fepg%ogﬂbéﬁt!yaﬁgﬁec%ggg Sﬂﬁdsﬁaq{cé qh addliﬁbﬂem the
ﬁPeZeI{cé. of dur{dstan(sAherdiskyllitign @er mzy mcrease. Further variations of the

- met hyl car.bonyl ) - N-net h m no ani | i -
%ls iR e HEPRG B UGS HETRGR v&f‘a.r%%%» STRSAQTRe or Apparatus
i BELARNAENRORALA ponataLw th sl over (A 3 x 50 g

t gelatin capsules) and with faster in vitro
rel ease (B, 3 x 50 ng soft gelatin capsules) in a
ab| it ncentratj

ﬂb%gggig{l%a¥ﬁlé h(,ed)ﬁf)sgﬂ Venl% % 1ssoFI‘utPonat Fewih Apparatus ) &)I?lddle),
BoFrpind, 908 nMNpXa (140 (Bt By HOP) AodA iR mddivthhnd 37°C, indicate that the

lecithin amounts in the formulation are able to increase the dissolution rate, in contrast

to the formulation without lecithin (Fig. 2).

Further, in accordance with the present invention, it can be shown that the dissolution
behaviour of the drug product is independent of the dosage strength. Fig. 5 shows this

for soft gelatin capsule dosage forms.

Furthermore, the dissolution profile comparison of soft gelatin capsules in the
dissolution media pH 1.0 and pH 3.0 with and without surfactants indicates that the
dissolution of formulations with this active substance may be improved in the presence

of surfactants (Fig. 6).
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2 (paddl e) accordi ng to Eurogean Phar macopei a 6. 2,
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vol unme of between 500 and m, optionally usi
concentration decreased in an at least bl-exponentlal manner. The plasma concentrations

of the active substance were about 15% of the maximum plasma concentration 24 hours
after administration and about 7-8% 48 hours after administration. About 2/3 of the
subjects had measurable plasma concentrations of the active substance 48 h after drug
administration. The variability of the plasma concentrations of the active substance at
the different time points was high up to 2 hours (gCV: 100-250%) but moderate at later
time points (gCV: 30-45%).

So far, the plasma concentrations of the active substance displayed high inter-patient
variability in PK parameters in all trials, which prevented a formal statistical testing of
dose-proportionality. However, in three Phase I trials in cancer patients with various
advanced solid tumors there was no sign for a deviation from a dose proportional
increase in AUC and Cpx of the active substance observed through visual inspection
neither after single dose nor at steady state for once and twice daily dosing (Figures 9
and 10). As a consequence, in cancer patients gMean Cpax ss and AUC. s of the active

substance increased in a dose-proportional manner after single dose and at steady state,
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the presence of surfactants the dissolution rate may
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&%’384% g TR DrRS Y AP PR Y TGS wE - by

6l [
ﬂl%th | ol’ﬁ@t?&?@él@%ﬂfl% g{gggrrlcg{éﬁrggﬁ@eﬁ%gg &%1151}6%&{6 aﬁﬁmblstered as

Qtfft)gcmlrpcbapmule dpfagt fomta@l patldnts smthutqncsmaﬂﬂeqﬂldnmgcmhc&?(@[ SCLC) or
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hOERE ety pl e S R AT wh pp ST A fiop 20m a
B8t dr@s iy i@?éa@@m%r%ﬂl@k@ plh&fd EdHcBnttdtiodls oPdhe abtiVd iBEtance of

i n accordance with present invention, it can be

betbwinsa gravps mtedj(lsié)cﬂndt%@ mbleties/daslyrofdhe adtie gubrgance) at steady
Broduct i s independent of the dosage strength. Fig. 5
sﬁows this for soft gelatin capsul e dosage formns.
Furthernore, the dissolution profile conparison of

soft gelatin capsules in the dissolution nedia pH.1
ﬁwb&ﬂ—P@P@aW’&S orthg Plipttaseticalifgsaet m@maﬁwréemcwwhﬁa@ present
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A1) S G 1 G, dalﬂ‘ fifh) ENGenly Pnde léiille >89hdhd bonyl-2-
beh oug@gf di ff};er ento)batlchgs 1(‘;)f g el afl n cap)gaar oy
1nd011none monocthanesulphonate, should be in the range from 0.01 to 90 wt.-%,
preferably 0.1 to 50 wt.-% of the composition as a whole, i.c. in amounts which are

sufficient to achieve the dosage necessary to achieve a therapeutic effect. If necessary

the doses specified may be given several times a day.

Suitable tablets may be obtained, for example, by mixing the active substance with
known excipients, for example inert diluents such as calcium carbonate, calcium
phosphate or lactose, disintegrants such as maize starch or alginic acid, binders such as
starch or gelatin, lubricants such as magnesium stearate or talc and/or agents for
delaying release, such as carboxymethyl cellulose, cellulose acetate phthalate, or

polyvinyl acetate. The tablets may also comprise several layers.

Coated tablets may be prepared accordingly by coating cores produced analogously to
the tablets with substances normally used for tablet coatings, for example collidone or
shellac, gum arabic, talc, titanium dioxide or sugar. To achieve delayed release or

prevent incompatibilities the core may also consist of a number of layers. Similarly the
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boide.or paiseeptegsdych trep-pydronrbaveprtemt r at i on decr eased
in an at | east bi-exponential manner. The pl asna
concentrations of the active substance were about 15%

Ohpduls coBesiniAgMhp ladvesubstat@Th haddr@dhc 4vithakis readrt evention, i.c.
adm ni stration and about 7-8% 48 hours after
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vanEbd bt pteparell by meixjplgakeractvo nalkstdncatwithnacrotartibs sach as/lactose
substaance at the different tine points was high up to

o kit apg, wkl%f@e@se%ge%ﬁ %ﬁgat e at later tine

points (gCVv: 30-45%. So far, the plasm

concentrations of the active substance displayed high
Extipreapathiignmay be used include, for example, water, pharmaceutically acceptable

organic solvents such as paraffins (e.g. petroleum fractions), vegetable oils (e.g.
groundnut or sesame oil), mono- or polyfunctional alcohols (e.g. ethanol or glycerol),
carriers such as e.g. natural mineral powders (e.g. kaolins, clays, talc, chalk), synthetic
mineral powders (e.g. highly dispersed silicic acid and silicates), sugars (e.g. cane sugar,
lactose and glucose) emulsifiers (e.g. lignin, spent sulphite liquors, methylcellulose,
starch and polyvinylpyrrolidone) and lubricants (e.g. magnesium stearate, talc, stearic

acid and sodium lauryl sulphate).

For oral administration the tablets may of course contain, apart from the
abovementioned carriers, additives such as sodium citrate, calcium carbonate and
dicalcium phosphate together with various additives such as starch, preferably potato
starch, gelatin and the like. Moreover, lubricants such as magnesium stearate, sodium
lauryl sulphate and talc may be used at the same time for the tabletting process. In the
case of aqueous suspensions the active substances may be combined with various

flavour enhancers or colourings in addition to the excipients mentioned above.
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reparations for the pharmaceutical dosage formjn . :
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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.

The carrier medium may be designed to spontancously form an emulsion or

microemulsion in the stomach thereby facilitating absorption of the pharmacologically
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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

of the active substance of a modified drug delivery system (Ritschel W. et al., Die
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I oned above. The dosage for oral admnistration
mempegrsnt.s from5 - 1000 ng per adm nistration,
preferably between 25 and 300 ng per adm nistration,
with one or nore adm nistrations

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, meets the adequate bioavailability
requirements for the desired dosage range tailored to treatment with the drug substance
3-Z-[1-(4-(N-((4-methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-anilino)-1-
phenyl-methylene]-6-methoxycarbonyl-2-indolinone-monoethanesulphonate. This
liquid formulation consists of a lipid suspension of the active substance. This
formulation further meets the specific immediate release profile range providing an
appropriate plasma concentration-time profile of the active principle which is the aim of

the present invention.

An advantage of such soft gelatin capsule containing a lipid suspension is that the water

uptake into the formulation is very unlikely. The dosage form is divided into three
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subst ance.. I nproved gastrointestinal (G) absorption
@ﬁ“ﬁ@@ﬁﬁ?mﬁbsorbable drugs can be achi eved by

i ncreasing the dissolution rate of the drug in the
presence of bile acids. Wthin the gastrointestina
Fmahftrmohsi kedeahtw dhehavbatalberbisolcoglovant ek engesst sr sticking

iﬁﬁ‘? ggﬁh?eycrggg 51 B siroBeranod pRercpH %ﬁ%tog AFB g in tight
faztb‘f(agmg materials below 30°C. Thus, recommended packaging for such capsules are,
for example, glass containers or flexible/hard plastic containers (e.g. HDPE bottles),
aluminium blisters (¢.g. alu/alu blisters), plastic blisters (¢.g. PVC, PVDC or Aclar®)
optionally with an over-packaging of an aluminium pouch, or an aluminium pouch or

double poly bag. .

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.

The above-mentioned lipid suspension formulation of 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 comprises a
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a@“g@hetmlwthsww@hw Brbstapee @u@ﬁ@resthmnmbetﬁl@pn@é@h or dissolved in
| NSt a

carrl nl]PB’lht creenu%goorﬂg)opalklgn ydro%lglhgcagtoi &mlpin %Lilc ex01plents

ar ac el'l

ﬁﬁi\/ﬁb@mﬁ'ﬁ fdvedltd Vhess poyatiendrrickh orFbitsilstadg tht abd)del-ﬂhyntloned
of the suspension formulation has to be ensured from

hﬁ@sbﬁﬁ§ﬁ@%tlve of particle gromh as well as fromthe
perspective of re-crystallization in a potentia

pol ynor phic form which may have a different solubility
WhuiBmmmkhﬁm@ﬁsBpenﬁﬂMqubn&ﬁdﬁﬁﬁhéaﬁk@muhsameBaZ¢ﬂ{®YN(GL

BRI Piseral ba Do ThEserT S Soa A TP P TBEage
UM I DA Sl B 1 1RO e
sohogiy¢dridgs,abrrt iglycerides, ethyl oleate, glycerol mono/dioleate, glycerol
monolinolate, macrogolglycerol caprylocaprate, macrogolglycerol linoleate, medium
chain partial glycerides, medium chain triglycerides, caprylic-capric triglycerides,
caprylic/capric/linoleic triglycerides, caprylic/capric/succinic triglycerides, propylene
glycol dicaprylate/dicaprate, oleic acid 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.

Stability issues such as hydrolytic degradation of the active substance may also be
caused by hydrophilic carrier components. Therefore, carrier systems based on
hydrophilic polyethylene glycols will generally show inferior stability than more

hydrophobic carriers such as lipid carriers.

In the above-mentioned lipid suspension formulation, the most preferred lipid carrier is

medium chain triglycerides. It is comprised within the range of 1 to 90 weight% of the
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Th@s abéesmibiitidned Buspbasidn fehuagion, thel hokOprtfevied ehialsmesis hard fat.
of excipients, ranging frompure triglyceride oils, .
HtHy pigratly seapgsodorithia g rapggriphiol 30cveightaet thasyspension
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the hard fat on the in-vitro dissolution behaviour over time.

Lecithin is a common excipient for carrier-systems in soft gelatin capsules. It is used as
a glidant of the highly concentrated suspension during encapsulation, prevents blocking
of ducts and pumps and ensures high mass uniformity of the encapsulated formulation.
Furthermore Lecithin acts as a surfactant, which may improve distribution of the
formulation-droplets during in-vitro dissolution testing (compare Fig. 2) as well as in-
vivo for drug resorption. Furthermore it may also improve wetting of the active

substance crystals. Suitable lecithin may be the commercial product Topcithin®.

Lecithin, up to a certain content, is useful to improve the dissolution behaviour of the
finished capsules. Exceeding amounts do not show an additional benefit during in-vitro

dissolution testing, as shown in Figure 2.
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The water content may affect different properties of

t he drug product, such as
Three carrier systems (the hydrophilic P3, lipophilic P1 and lipophilic with surfactants

P2 semi-solid suspension formulations described in the foregoing) were tested for
bioavailability in non-clinical studies and all of them were identified to be suitable
options for an oral dosage form of 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.

However, for reasons of bioavailability, as is evident from the results shown in Figure 4,
lipid (lipophilic) suspension formulations 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 are preferred.
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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

The semi-solid suspensions are filled in hard gelatin capsules (Capsugel, no.

Y 0303490). Each capsule contains approximately 15 to 20 mg of the formulation.
The capsules are applied to the rats with a special device similar to gavage. For
comparison an aqueous solution containing 0.5 % Natrosol 250 HX is applied via
gavage. For calculation of the absolute bioavailability an additional group of rats is
dosed intravenously with the compound dissolved in 5% glucose solution (aqueous
solution (S)). 5 male Han Wistar rats (strain: CrlGlxBrlHan:WTI) are used per group.
Blood sampling times were 0.5 h, 1 h, 2 h, 4 h, 8 h, 24 h post dose and plasma was
analysed by a validated HPLC/MS/MS method. From the plasma level time curves
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%ap\é{.ll Y n%@ﬁl?l??*)é c% A}h ) atl (%ap%fjél: ﬁdgl% comprises the lipid

t hyl'ene oxycar
suspm&}nnﬁ’)t’melhham e&hﬂrmhb&fate&ieac@edc”ﬁhq&@sﬂd pharmaceutical dosage

ycerides, corn ojl i.des, ol eat e,
Bq“ Wg oPe #rb Rt epsee, 39‘9%%&’ Fmﬁﬁﬁ%‘ﬁi A ar} ate,
i nogggt > lﬁﬁgﬁlgfélellﬁl%@er éﬁl—q\q@ Eéﬂsﬁbe 5@8129913 Ql:é/lﬁ)@geiymer capsule or

I um chain pa I um
@hammamcugh&cerldes capryllc caprlc triglycerides,
caprylic/capric/linoleic triglycerides,
caprylic/capric/succinic triglycerides, propyl ene
In the case of a hard gelatin 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.

Preferably, 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 (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, and especially the soft gelatin capsules, may
be stored in suitable glass containers or in flexible/hard plastic containers, preferably
non-PVC materials based, or in plastic (c.g. PVC, PVDC or Aclar®™) blisters optionally
with an over-packaging of aluminium (aluminium pouch), or in aluminium blisters

consisting of ¢.g a bottom foil of PA/AI/PVC and an aluminium lidding foil, the later
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30

gl ycol dicapryl ate/dicaprate, oleic acid pol yoxyl

castor oil, polyoxyl hydrogengged castor oil
w@empsheee gl ycol nonocapryl at &, propyl ene gl yROI/EP2009/056895
nonol aurate, refined animal derived oil, refined

sovbgan.oi |l . refined vegetapl e ol orbitan .
REMBERLLP b3t ST RO PR b corb PG pedesieng o o
IR YParticOlaa Rrdtédtioni fESIE Sassuldphasmbaedtid] Mbbage form, and especially
degradation of the active substance nay al so be causeé)
By salj aelpRicrpsles af g1 te Praferipisme o lighterorert o watar Fleible

e r -
DR Ry SRR e R MU BBl BN, X BB R0A4P81 & Mdlona
hlychimiphqlackagi@g.ri ers such as lipid carriers. In the
above-nentioned |ipid suspension fornul ation, the nost
preferred lipid carrier is nmediumchain triglycerides.

) : ar N
PP TRGSE 1By et N RS- g8y M ot o
produdifg ¢epsBies kadwe fnoediha itarstaran The soft geletin dapsuleayayblee prepared

h mer ci al t, Mglyol 812 , I 8 ),
R Graras pihoBh AP Db relgi wimbiig ko ppf hpltrature
SUth G ehredxaPlcUfit Srokdd9 did e8siuty’, schbh&l BYSRARNE aNsSwhibrick,
stabilizes the suspension system ensures opti nmal

Beplees dingiclapriligobrhanneacsytied techaalogy.eMempk¢ikey PP Yol 2, pp
i al as far_as—content unifor.mt r .dissolutio
FEREFr Bt o 1EE THER B PLEHR Moflr gAY e

Ba@idnf figesd h@1-abnVe7 Geitioten BebcEUSPE BB thecridb@ibe@ or example

are ol eogel fornln exci pients, such as Coll oi da

1 Jipergon K. Begftabni 01t grlatiny ¢ippHE ppdater Dipg Ricphingj Bharm., Vol. 12,
C¢ pi ent f, 4 Ni vi scosity, such as bees wax,

S?y%gfgﬁlﬁgﬁgétgggate, hydr ogenat ed vegetabl e oil

partially hydrogenated vegetable oil or hard fats. In

e .above- nenti_oned suspension fo | ation, the nost
%F%%l@?irswepm_ atfog iyay BF WARArcq pY FRIVSRgna gisilipds of
Gﬁéihé St 13§ kh&Ven FBROSe gferz;tufe‘?i.é%y"iﬁﬂxﬂ%t?{% ﬁffr&ﬁ'&ts ata
uspension fornmulation, nost preferablly wthin I0 and
BE-detdrgmcthteMheratups in sprictdebrmired rodddran srder to obtain a homogenized

suspension.

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

procedure described in Example 10.

Lipid suspension formulation of the active substance, finished soft gelatin capsules
containing same and packaging materials for the packaging of finished soft gelatin
capsules are illustrated by the Examples and Figures that follow. The Examples serve

purely as an illustration and are not to be construed in a limiting capacity.

Examples of carrier systems (formulations), soft gelatin capsules, packaging
materials, and of a manufacturing process for the preparation of a lipid suspension

formulation of the active substance
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substance 3-Z-[1-(4-(N-((4- nethyl-
1-yl)-met hyl carbonyl ) - N net hyl -
Expmpleyd net hyl ene] -

LI ionsele

Spensr o

1-yl)-met hyl car bonyl ) - Nmet hyl -

am no) - an
2-indolin

2-
es a v
-pip

pi per azi n-
am no) - ani |l i no) -
6- met hoxycar bonyl -

3RS} DGR ARG

ndo
i scous
erazin-

ilino)-l- hpnyl-m:\fhylp p]-ﬁ-m:\f
onenonoet Hageedienghonat ef  [%]*
Active Substance 42.19
Triglycerides,
&y 41.77
Medium-Chain
Hard fat 12.66
Cremophor RH40 2.95
Lecithin 0.42

hoxycar bonyl -

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

Example 3

Hydrophilic carrier system

Ingredients

[Yo]*

Active Substance

31.75




in mediumchain triglycerides, hard fat, lecithin and
one or nore macrogol gl ycerol s,,.such as for exanple
\NmnmmngUMQlycerol-hydroxysteargée (traded for BXERP1089/056895
under the name Eumul gin(r) HRE 40 PH) or
macr ogol gl ycer ol - r petreteate—atso KoV
castor oil and trahgﬁcW8F§g§anple uaéz:ﬁqhe nane
A0 g@rhgEuNul gi n(r) RO

Crenophor (r) EL, BIERAOVLE) R
35 PH). In the abojpe-nentioned I} pid susgensi on

formul ation, the apdeerbgdfoOfacr ogol g.Ykerlol (s) is
conprised wthin therangeof0-pfto-56-weight% of the

| i pi d suspension f$¢WHP§§ﬁ8n9 mo g@gferably Wi thin

0. 3 ang;of Qe HtiontdF BE RIS ovarayo8 sudent el be (Y RRInking errors

as pol yoxyl

1
5t

P3, |ipophil

ic Pl
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i pophilic with surfactants P

sem -solid suspension formul ati ons described in the

E%ﬁgflz:

non- ni cal

st udi es

and al

f9) were tested for bioavailability in
[ of themwere identified

Soft helasu cambleeoofinion SO inprofantivr albstdosage f orm of the
active substance 3-Z-[I|-(4-(N-((4-nethyl pi perazin-
1-y!)-n¢thy|parbonyl)-N—nthyI-anino);ani!ino)-

T pITeTTy T~ eIyt eTIe] =0 JTR TR, 1 E Delig ol T4 dcmulatio
| i none- nonogqt hanesul phonate. ever, O teasand ot
bi oavai |l abillity, as i|s evidlent from tBhe resul t sCshown
- Figure 41 lipid (Hipophilic)lsuspension
formul ati onq conpri silng EPFScoys JBSPEhsi pn &S BerZ- |
- lrerpdentad EERGHON per g2t
1-y|)-nethy|carbonyl)-hﬁ%é%ﬂ%l-aniﬁ% s-uzgl%il no)cz-lpsule
1- phaeayslenret Hyl andye 6- met hoxycar bonyl - 2-i ngo
Iinone-nnpoethanesulphonéﬁéOin medi 6@Rehai p  60.20
t r HPYRWET dgsingredicdtt flat and lecithin are
f LFENCE, Flgyre 4 shows[the resutt$ of a
cg?nl}%gcfglesf%er?’cf theicabsol utig obi oavVai | abibi ty| ( BAsi po X
t ¥edamn-cimih e rat over 24 hours|for the aqyeous
SOLHLLOQ—4€§—¥%L$u$—£LiieLenL—G&LLL@L-S¥$L€H$—§EL——22
and Hemd fagf  t{hEhigkencye suB8£ance 25.50 5.50
B Z- T (A (W (A et iyt =prperazim-tyt)—=
nethylcarboryf%é%#gethyl-anino)-aniIino)-I phenyl - met p
v ehedithon agent / 0.60 0.60 0.30
Glidant
Film-
Gelatin 72.25 72.25 72.25
former
Glycerol 85% | Plasticizer 32.24 32.24 32.24
Titanium
o Colorant 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
245.33 245.33 245.33
Weight

*

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

0.058
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Iron oxide B

Colorant
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Total Capsule
Weight

364.518

364.518

364.518

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

amount of the free base
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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
556.04 556.04 556.04
Weight

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

amount of the free base
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Film-
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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
626.04 626.04 626.04
Weight

*

amount of the free base

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

I T Yur ©S ICICI lU lIIC IUUIIL I. U
(dry basis) |equi val ent o(rgu{lﬁtém} }F&rg]dﬁ ! "uw?o "ﬁ%’n
free base EXanpl e 9 FPackag ng teriggs for thec
ackagi ng nf the soft] gelatin capsules of abhaove
exarrpl es tjo.8 may he dgh@psr cont aimm@gper, f | exinkg pérhar p
H@F@e'&tént aFHE?téO'br PVCI PYDPC bl i st erui optional by
WI thin an alfum ni um poucﬁ? ¥ oalfu/ &'0°WY i ster §2P
ExamRitge101 0 t hetit®©! lJow ng, a mgnufacturi ngg process
for the preparation aof a240.80 d $uspx@siton {or r4Da&0I on
of Subrtanget i Velngimdémance and a pfocess for the
W gn—are—describhed—=a Har-d—fat—and—parts—o
VedtiT o teh@loycarides gy e pre-Jyipgd 1 thee oo
prrdasschgnyni t. Subgequently [ ¢cithin, the rest of
diumchain triglycerides and flhe active substance
ar e Haghed. 1 Ehlgls@sér si o3 ¥ mi xed, I(Hd}%ge ni zd@2.00
Ccacl at Cd al 1 Il-al I) D; CVCd tU M1 uuuuc lll_
formul ation (léjv . b. The gg¢latin basi¢ mass
conmpesgis s ({9 yg&wl wates0 and | gel at4n) afe mipoed anf
di ssol ved at| el evated tenperatufe. Then, the
cor r espondi rjg €bdastir§ are added
Film-
Gelatin 203.19 203.19 203.19
former
Glycerol 85% | Plasticizer 102.61 102.61 102.61
Titanium
o Colorant 0.57 0.57 0.57
dioxide
Iron oxide A Colorant 0.90 0.90 0.90
Iron oxide B Colorant 0.90 0.90 0.90
Total Capsule
868.17 868.17 868.17
Weight

*  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



10

15

20

25

30

wapnTol2our ed Gel ati n Mass are

and m xed, producing the Col oured CGelatin Mass. c .
After adjustnent of the encapg [ ati on machine, Fillmx

gr ocessed i nt o BOI/EP2009/056895
gelatin capsules using the rotary-di e process. This
roc i.S_e.q. cribed in.Swarbrick.. Boylann, .
B85 Shtile & S RO G et 2 57 B Bl g OY AP upspension
FelokRition bR, ac®d subdtan&PandGSprbéess tor thbendapéllitin ¢ YésdPbed.
is carried out using a rotary dryer. For the final

drying step, capsules are placed on trays. Drying is

erfo - - | 1L di: .
Bt er PIROBEATArD of MecRifch i i il Calttfl Hixett inie
separ pioce@Rin@funiteSuirsometndy 1doithla, g restips ulodAym-then triglycerides
capsul es are_ size sorted. .. Finally, the capsules .
are i HSFRREHC Sa_g%rgceélﬁe @dfﬁéeThepWﬁnﬁwg i @&ﬁ%ﬁ%@%%ﬂmd, de-
an | nksrjiell aRd ﬁﬂélygeéeaqﬁggdaeame%wlmm (‘gﬁm)ﬁ he
I t can be e

capsule inprin usi ng the R bbon printing
b.echnBhogsiatimbdsechas|cogyponentswplyderdl heatgedrat gatat imaasmixed and

are inprinte rior.. to the encapsul ati on st.e )

B canpi oL e s R ioc ORG: GF EeFRRPTyEE eSlours are added
Ph ar "ﬁﬁ?ﬁ&e@%m&w}%ﬁbﬂo@&ﬁe@%ﬁﬁﬁ iNMgst o the

invention. D, E and F are tablets, G can be conpressed

€0 fofiter adinsmsntadfites crivapsutation graghincalillonx end Chipured Gelatin
act | Vﬁ/lagsugrgﬁ)ﬁonﬁseh ri]nté1 sgﬁ glt—:l?l 11/1 8gpos§|e? %Flrllllg %‘e— rﬁt}a‘%g@iegnpré?erss. This

t oget her” w Crocrys I'nec ul'ose a rog

6000. ptésstis &.r ddetbediix Shgrisice pPBohnit, B cphb@idiesi pharmaceutical
granules wth the other exci g{l ents, tablets are

pr odutseknadeeya Meser) Etekkegn?90: ol PpRESEL Al ternativel y
yt ¢ a@héjﬁg lgifﬁ% gsncg{'rﬁelaed’ﬁ;ﬁ ngﬁ r&éﬁJC(gg&a TRok 8% il arying step,

sachets. ma e~ pro by direct
bl ende¢apgulos atkelpéaced op oragst Bryainglispetfoanedatt] ScolCasdilon relative

on a conventional tablet press. Alternatively it can
be extYOEEY to pellets

e. After 100% visual inspection of the capsules for separation of deformed or
leaking capsules, the capsules are size sorted.

f. Finally, the capsules are imprinted, using an Offset printing technology or an
Ink-jet printing technology. Alternatively, the capsule imprint can be made using
the Ribbon printing technology, a technology in which the gelatin bands are

imprinted prior to the encapsulation step c.
Example 11

The table below shows alternative pharmaceutical compositions according to the
invention. D, E and F are tablets, G can be compressed to form tablets after hot melt-
granulation of the active substance in a heated/ cooled high-shear mixer together with
Microcrystalline cellulose an Macrogol 6000. After further mixing steps of the obtained
granules with the other excipients, tablets are produced on a conventional tablet press.

Alternatively it can be directly dispensed as oral granules into sachets.



and filled into a hard capsule. Tablet E may be
produced by wet granul ation OE t he drug substance
WO ogetibeeo wi t h Lact ose nonohyd dte and M Cr ocrBGI/EP100M€56895

10

cel lul ose by an aqueous sol ution of Cbpovidone

After

di
Il“ rlletgg ? enir%]/aallﬂ r%%ﬁl?ﬁo étbé/ cflrgft%l (ﬁrggv g'e tgla 8?rnp% 95 an% subsequent
EANPEIEESh © Bord/cBOENAE Biblcd

F)&Jss 1akdredtivelyEis San @@dﬁﬂ%ﬁ&l ¥ pellets
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& oisval toEmahy

di ssolved in 60 mnutes in vitro under the follow ng
in vitro dissolution condition
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solwved
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dodana f ot
\w K= By A2 T U

di ate

Rl
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D 80%

es in

3120.0 mg

V|@aMunm@hopnﬁmuac

\A“'\I

e3(.0 g

I\I rac
T ~J

dosags

alal ]
T g

15®0 mg]

diat o

wccor di |

ng t-o

U I ul TIT L ] VAL f‘ LI d e
Soybean Oil

a
VA YA

T AT O

145.0 mg

Macrogol 6000

80.0 mg

Copovidone

2.0 mg

10.0 mg

Sodium starch glycolate

5.0 mg

Crospovidone

5.0 mg

5.0 mg

5.0 mg

Cremophor RH 40

20.0 mg

Colloidal silica

1.0 mg

1.0 mg

1.0 mg

10.0 mg

1.0 mg

Solid flavour

5.0 mg

4.0 mg

Magnesium stearate

4.0 mg

4.0 mg

4.0 mg

Total

272.6 mg

315.5mg

430.4 mg

315.5mg

2352 mg

2152 mg

Formulation H is prepared as a liquid fillmix of suspended active. After homogenization
it s filled either in hard or soft gelatin capsules. Formulation I is an oral powder.

15
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WO Rdw0472%0 Phar naceuti cal dosa

rel ease profile in which not |ess than 85% (Q 80% of
the active substance is dissolyed in 45 mnutes in

é f orm accor di NnBCT/BP2009/056895
claim1, which delivers an i medi ate rel ease profile
in which not |ess than 8596EE%F%96 of the active
substance is dissolved in 3 utes in vitro. 6.
Pharmaceutical dosage formaccording to any one of
clains 1 to 5, which exhibits conparable in vit

Hi ssoPbarmgscysicak dasass formaebisdstive sybsinee Adsbgd- (N-((4 methyl-
f

OB 000 R0y A B P

Breﬂtoﬁiyea(rﬁbt(yﬂ\l-%l(ldlolﬁﬁhh-ylhqmbpmalmulphonate which delivers an immediate

%l%lﬁ)%ﬁ{;)% E%@Egggﬁl llegsghla-m 70% (Q65°|}n) o? 2he%gtlxlfel sn %stance is dissolved
ﬁ%@éﬁ RO e} fh‘é%l‘l&@lﬂ PoliBRERH lcQﬁ‘&lﬂ@ﬁsleaccordlng to

vers an | mvedi at erel ease profile in
Ehl@pnaxli’hammammtaéﬁ rsppacatuol (pakiéleambﬂsytuebamaduml with 0.1 M HCI

FitE LR Ske S GREE sl o Fi el S

Phar maceuti cal dosage form of the active substance
3-Z-[1-(4-(N-((4- nethylplpera2|n-
3- yI ) Ph@’ﬂﬁw%@albtﬂs%e) ONm reediging dortlaty 1 awhich delivers an immediate

&l 0
R R ROy B Radhan e Qe afa v ppse i dissolved
mhﬂmhnm&ﬁunenﬁ)an i mredi ate rel ease proflle i n which
the area under the plasnma concentration-tine curve of
the anal yte/active substance in plasm at steady state

gver Phﬁﬁl%b%wwhln#o% eailon{l a@@%ﬁ o ztlaln'i] Gr @ﬁlﬁﬁ %ahger?an immediate

dose- proportiona nne ar naceut 1 cal "dosa
fobsane plofildie valtith uet [ssshibim®ide (Q 80%) of the active substance is dissolved

L (N: ((4-met hyl pi perazi n-
T@%’“ﬁ‘&sﬁ?l"%ﬁ bonyl ) - N- et hyl - ani no) - ani | i no) -

1- phenyl - net hyl ene] - 6-
nmet hoxycar bonyl - 2-i ndol i none- nonoet hanesul phonat e,
dhi c hPMavgﬁi;:a]aioshgn@dhapwrd'mge@s]@irpﬂo‘fvhich delivers an immediate

geg%ge‘gﬁ]% ?ie!t 1iznev§2ilhllf31511 n% gs$ tilan §35 %898%) /3 Xei L glllb%%arrrllcae is dissolved

in 45 minutes in vitro.

5. Pharmaceutical dosage form according to claim 1, which delivers an immediate
release profile in which not less than 85% (Q 80%) of the active substance is dissolved

in 30 minutes in vitro.

6. Pharmaceutical dosage form according to any one of claims 1 to 5, which
exhibits comparable in vitro dissolution profiles independent from a dosage strength of

5 to 1000 mg of the active substance.

7. Pharmaceutical dosage form of 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, which delivers an immediate
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bl ood of a human subject within |l ess than between 0.75
and 6 hours. 10. Pharnaceutic dosage form of the

wa@edwner2subst ance 3-Z-[1-(4- (N gZ(‘(4- nmet hyl pi per BZi/RP2009/056895

1-yl)- mat hyl car bonyl ) - N- met hyl - am no) - ani | i no) -

Ece{) hen ygg} bov%f;h% ]rna um cone tratlglg Hf th fll%e(/)ar%:gvg substance in
rﬂakrﬁﬁ‘ ad@bddytase @l @m@l*e@de@ il @h@@%ﬁolﬁﬁrﬁémdl gnanhier ei n

t he maxi mum pl asma concentration in the plasma of
human subjects is at least within a range of 4 ng/m

gnd 3§hzﬂﬂfa93 i dda o%pt%ﬁﬁ%‘?’tl{ela%%%(%ﬁ éJSe z° %4%@?(’4 ethyl-

I'f a dosag e ormec
Bipérafin-1- 41-)(rhbt(1ﬁléarbﬁ®5tl}‘+w mpﬁhpéammol)l-amhno) 1 phenyl methylene]-6-

ﬁlegﬁé}ﬁ%%tﬁg%ll Tlg rrll%lng-n%pﬁ%g%%ggglgg\ag%,_ 1plh @%wers an immediate
{él&gﬁgro@i@é‘ﬁ&%lh@ﬁ‘ Bk Rl fic @%nﬁ%ﬂc&%ﬂﬁ Bhf' %F’ve ofthe

Phar euti cal dosage torma rding to any one of
aladytoactivet sobdtBpcevih @iasma at steady state ovala dosthglinteerabbl AUC, )
dosage form 12. Phar rraceutl cal dosage form according

VI {3 ip A glogt-PropartioRal 1MYCE0, wherein it is in the
formof a tablet, capsule, oral solution, elixir,

enul si on, peIIets, powder or granules.lS.

Phar nﬁb@ulabmicalddmwefofmrotﬁtmdvd sutgtanoe [ lefe(Nof (4-methyl-

| ai f t

Serron- GubonaRuet by R e 2T RELL S p i Menel-6-
ARARK i aBodyR 2 Ghdd IRoA& mdnBcthBh &R phBRats USREIN 81/ ihfisediate
active substance is a viscous suspenS| on of

@l@sf pm@ﬁ ((hqre(c(cfmznéuh@pt 1r§ repigh@za mamnyl[n) plasma concentration in the
rbon
g AL RET ¥ el s D B PR B AR 6 hours

|ndoI|none nonoet hanesul phonate conprising a carrier
and a thickener. 15. Pharnaceut.i cal dosag_leZ form

4&cor Bhaigagentigaldaspee formoff Hicrastive pupstance &/-ls@-@s((4-methyl-
Hﬁgliagﬁnﬁglfymethylcarbonyl)-N-rnethyl-arnino)-anilino)- I-phenyl-methylene]-6-
methoxycarbonyl-2-indolinone-monoethanesulphonate, which delivers an immediate
release profile wherein the maximum plasma concentration in the plasma of human
subjects is at least within a range of 4 ng/ml and 32 ng/ml, with a geometric mean value
of 14 ng/ml, if a dosage form comprising 150 mg (3 times 50 mg) of 3-Z-[ 1-(4-(N-((4-
methyl-piperazin-1-yl)-methylcarbonyl)-N-methyl-amino)-anilino)-1-phenyl-
methylene]-6-methoxycarbonyl-2-indolinone-monoethanesulphonate has been

administered.

11.  Pharmaceutical dosage form according to any one of claims 1 to 10, wherein it is

an orally deliverable dosage form.

12.  Pharmaceutical dosage form according to any one of claims 1 to 10, wherein it is
in the form of a tablet, capsule, oral solution, elixir, emulsion, pellets, powder or

granules.
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16. Pharmaceutical dosage form according to any of
clains 1 to 14, conprising thg active substance in an

?he conposi t i onNPCT/EP2009/056895
Pharmaceuti cal dosage formaccording to any of claims

Fho0 AgmFeTRA et RETLATaRM @ 4 aRhr R R, Vi

daspaRs hQudPeAisRbEinadctive @bytafde. Cl ains 1 to 14 which

is used in a body-weight-independent (BW) dosing. 19.
Process for the treatnent and/or prevention of a

311 2:2§§%Iﬁ{ac&ﬂﬁgf (#dsgél: ﬁgﬂn%‘ééogﬂlgg 8(? Qqa%]ﬁg 1' 191%1‘[\19} the suspension of
thmdtltze Qibstahcw/iolawiiseguesuspemyionalf3gr. ¢ 1 ¢ G((@ ﬁiethy&‘l-lptj)erazm 1-yl)-
fibrotic djseases, characterised in that an_ effect

rhomy-Nymgthdasupe)canilinpyslapeny bpeihylcast éﬂﬁféhwcarbonyl -2-
BRY 1i19cfne%§ﬁ6§ha]1e§ 1110¥1a e%o@r%eﬁmg%tcﬁi;@e@ aRd @lthi¥idnr. @

pati ent once or S eral ti

15.  Pharmaceutical dosage form according to any one of claims 1 to 14 for use as
medicament.
16.  Pharmaceutical dosage form according to any of claims 1 to 14, comprising the

active substance in an amount of 0.01 to 90 wt.-% of the composition.

17.  Pharmaceutical dosage form according to any of claims 1 to 14, comprising

dose-range values of between 5 to 1000 mg of the active substance.

18.  Pharmaceutical dosage form according to any of claims 1 to 14 which is used in

a body-weight-independent (BWI) dosing.

19.  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 a pharmaceutical dosage form according to any of claims 1 to 17 is

administered orally to a patient once or several times daily.



