WO 2013/ 000917PCT/ EP2012/ 062365 - 1 - Topi cal Opht hal nol ogi cal

Phar maceuti cal Conposition containing Regorafenib The present invention
rel at es twotom/wedi7opht hal nol ogi cal pharmaceuti cal conp@sirtEPRMIR/06236% ai nNi Ng
regorafenib, a hydrate, solvate or pharmaceutically acceptable salt thereof
or a polynorph thereof and its process of preparation and its use for
treating ophthal nol ogi cal di sorders. 5Redorafenib which is

41443- (4-chloro-3-trifluoromet hyl phenyl)-ureido]-3-fl uorophenoxyl -

pyri di ne- 2- casiexphhtGalaGiodic NPhiyhR8itda Cotps medingle Heggratehia (1) C (1)
is a potent anti-cancer and anti-angi ogeni c agent that possesses vari ous
activities includin hi bitory. acti VEGE P38,

€. presenit gnverﬂlon ellz;tes t(y }T'B c¢al oalftﬁéfm&?_%capfh ceuBCal BomposRh(als coﬂt&il Hégd ting

and/or flt-3 Kinase sig
vari ous diseaggyhahdiw@ﬁ@rpW@ﬁgrwwk@w%Wp@Vagmeﬂﬁ%kémﬁvémdu@bn@@hﬁwgu&h as

cancers, tUMiyS ploYddPOOMB s atio 3 LIRS ARG i LUK BIh@Sei P dideRer | bed in WO
2005/ 009961. FuthernDre salts of the conpound of %ornu la (1) such as its

hydrochl ori d ate and ph opnate are ntlone i_n. WO 05/ 009961,
The mononyar SHERB R REEbnound IS ETur T A e o P HE S i
08/ 043446. 1pAgaerebhadgtc mhcutigtandegenapaindonfoAM)) i s a | eadi ng cause of
blindness in the elderly population and is recogni zed as dry and wet AM
(Expert Opin. Ther. PatenQ§:(2010) 20(1), 103 - 11) .o The dry, or
nonexudati ve, forn1|nvolve. *bot h atrophic and hyper t fpphi ¢ changes of the
retinal pigment epit €Fi zed by macul ar
drusen whi ch are pi gnent 3 eas cont H g defd cql |l s f@and netabolic
products that distort t e loss of 20 acute
vision. Patients with nonexudatji ve can progress to the wet,
or exudative or neovascul ar, AVD, in whgch pathol ogi c choroi dal neovascul ar
menbranes (CNVM devel op under the retina, leak fluid and bl'dod, and,
ultimately, cause a centrally blinding disciformscar over a relatively
short tine fmareoteft dnefcancernindeatiadgziogehioragind dhat repvascudiaysi ariioninfiGhNg , t he
growt h of neyy,hj %t&%&%‘%ﬁé\/ﬁé%bbﬁ{%‘@ﬁﬁ' Qxd)%ﬁﬂt!ill@a@é’s@;@ﬁﬁi‘é’ﬁdﬁe&?e@ QRsSe the
Bni ch's nenbrane/ RPE interface 25into the neural retina, results in retinal
det achmerdf, SHIPE SFGIHR reaking VarorT Hicates msl copdiien likeahyaergralilyitg dispdgeesh fp t he
_cho(r]I _o:c ?- wh: cthnteﬁs hahwe@mbﬁtms%agfoal?mﬁh tifi@erfi@f bnaeptihrar int han 2000bdee. bl Oﬁd
is difficult e eye is osed o0 ree maj or anato conpartnments, the
anter i or _ehahBEFoRRte T SR R, or BT PhS e Rabrey bR R 4 1 ¢ e
physioIogicaMwmnhmbmwiQOmmmmh1eaﬁhmﬁmhﬁﬂ The-m@okydiblvef tietdompouing of boatied i n
t he back of and is protected fromthe outside by the
sclera mhlchlpgnxﬁkkgﬂy§mg%%%%Mﬁ i nperneabl e wal | of the eye. Choroidal
bl ood flow is the usual nmethod of carrying substances to the choroid and
requi res '&. gAgoichied greyld dresteanion A Mahs Ailef Pat st Bindpre indhyugderivperiationugs
Cﬁnnot be delmdwefeggnﬁz@i s lagy dfaﬁlﬁfreOA]th(ExIﬁij@pdﬁ’ RS, rf@fema(zdapozommOﬁanmheyht )
the 5 eye. Sone dr een ere t he retina thus.to the
choroi d by i % e"éPi”t% ¥‘¥”‘Hé““’% RENC &? O aﬁ%@’é 3‘8‘1"1’%%‘3 el 8““€¢ d4tent of
posteri or eyamdﬂsaa§eg)@bamkthlEh@naye%ﬂhw1ea3hﬂvuappmwhabhegmmwd@&mseye
for mul ati onscds.iie e séhggm rhe?ab%{}d bbadh dnagbyee pLabhe Qaent\{%gca&sgg@g Yk ar

i's evel

endot hel i al romﬁ factor ine in the nor nal
bl ood veg&el @cu@glswm Ratigpds \tflﬁ?ema@véalﬂ@ (dlo'ffmvé §@eqf<§1qsw0ttw 9 gdate Ber
tissues undergoisngarANOUR @Ihwh gﬁhomw c@&&eﬁ%b@a@m RRPeALICNOMILdXopukent 1 al

role in the pat hogenesjs formtion i.n, Ther. Patents
(2010), 20(1)* fefe%ﬁffe&élmd@eﬁ@@?d Pt mpily Caurz@a? %eﬁ?%l%wb@) discifgry gy over a

1573- 1580, J rela@xdl}n shott ﬁlMeﬁtame (1Q9ﬂ Qptreatt? 0(1D)oida BREBBxs 3ditatiod (CITe), khe griwsS bDI .
(2008), 216, 29: 61 302 hd 148 Q 127029,
10 2007/ 064753 TGS P B b st ke ERPa B Gl P RN oy

t reat i ng Zhet inANG @ur@hetaa raqitaimeqtigal Idﬁtk@mgéga'p?talni and (nNewyinBhegkma, Jnd shedng. 15
2004, 351, 2805-2816), or VEG- antibodies |like ranibizumab (New Engl. J.

Med. 2006, 3R&uessld i@ crbAILhnion isLRwach 2inBRra( L RtNAliIDLRY ¥ian 2006 blobd is
363-372). However, said drugs Have to be adm ni stered |ntraV|treq8%§_by
& Cri bed

i nj ection i nt'gictheEyRe 58 B, hrEe VRO TR DRI IELS WS Frieripis ©

for treati ngpdsiNoryantieabkndadimon @tityathdavd IGhiied iptalologhd itfxpeion wdhtah other.

Opht hal nol ogy, 2010, 38, 718-726). Pazopanib, a VEGF inhibitior as well, is
described for treating AMD by 20 topical admnistration of eye drops
cont ai ni ng an aqueous sol ution of Pazopanib (WO 2011/009016). WO

2006/ 133411 descri bes conmpounds for the treatnment of CNV by topical

adm ni stration of |iposomal formulations, WO 2007/ 076358, U5200625 7487
descri be aqueous opht hal nol ogi cal fornul ations for topical adm nistration.
WO 2008/27341 descrlbes enuI5|ons for toplcal adninistration to the eye.

~r-i1 a



- 3 - provide a concentration of the active agent in the eye which is
sufficient for an effective therapy. This is dependent on the solubility
and t he rebeasaobahavi or of the active agent. |In the caseTaiP2@2lobzpes d
formul ation the dissolution properties and chem cal stability of the active
agent are of inportance. In order to support a high conpliance the topical
opht hal nol ogi cal pharnmaceutical 5 conposition should not have to be taken
in nore than 5 tinmes a day, the less the better. Type and anount of the
exci pi ent s i mheCroffaiiNRE4t€INn \Metdack dmahqom@oa:s Savidy, aﬁk[ Bpast@ted GRmahe biligde by the
EPS;UZ?F;L: f?:%era Vbl% 03 Iéﬁe:,i\% ite 6%]‘ eagxsen%%erpngallb \P_lgllogf tﬁeeeyg g dﬁpﬁ?ﬂdtdow 13 thte I}il%ualoa K
of the eye (metgod af partyimeg S@hsmpeotfo tmefveorp@tdncnaqml@rmqua'sowmmbfmawetdlamdtr@hopbl d),
stabi | i ty’ C@xg&%& l‘m)sh !%.%’s’ caﬁ‘ﬂ(ot hecd'laeﬁyer&ﬂg th%raﬁorbl@g#%erdr@ls o@Pﬁ’prth@% t} % tQJ the
manuf acturing process Ical o i cal phar maceuti cal
conposi ti én. eYFh%Onﬁr‘B%ﬂsélﬁY@t‘tﬁefbéd@@F @dhﬂovmtarf@d&we%m chasQie AY imptignsintoghe

provi de a topieak cmll%rhaltﬂmy@gth@afleatm%m@ﬂ&rlegahls&%msu bit @0 e,cPBPELSI NG
regorafenib as active a has a sufficien ility and

iC
conpati bil i t@?ﬁﬁglem € lﬁgﬁg‘ﬁ?%@@%sq’éﬁe@fdfoé’&tsls\? A Véaf’rl‘) ri“on of regorafenib
in the eye, in particular in the back of the eye for the treatnent of
opht hal mol ogVE&F (\dicsbor edptgelinl ¢riwvis ddctoriclk ety Bt ircthe yevblgprennbefdionge! Blaod
| ntravenous Gkl Al AdTiRI G ALAM s dhGEhELhd LA (QhoChRSEoihLath B LY e
(e.g. intravitreal or other i1njections). her problemto be solved b
the presdfit PEPEHETOHIPRPDIOPIGYICHEEOE aﬁhedarh%fmswépwf@a%%Uﬂxpcﬂ Opin.
phar maceut i caer.cOmRE$ADPDOA PN 01D, Ei&ﬁtdmmrhé}f PRnRASHRY, 118110y 873dis8@ase.

BRI T St T T L o A
tabl e 1. TabR@61355Su7pi s Ml wt)/nmopﬂnavmémmwb Irogypdsdht iiaR tm:e{ffactdbﬁg to
the inventioggpr Qx‘é'd}g]s%ébewor mﬁﬁ’t‘in%%tﬁ NLBLS g&?&@ h%: EJtAn%' (%@%tEﬁxngrﬂ{l 4of the

active agent 1nto I's effective for tr t|n ogi cal
di sorder 45 | M0past.i28e- %?ﬂ6) eREFharvdcelicirvdizupendoyifingloh h@éé’@?@ﬁﬁgl‘tlé t he

i nvention 25M3@)Vbﬂ%acﬁzﬂﬁa@@ﬂh%@ln@ggﬁtmb@ 133, SE RIS By &M Brub N 16 back
of the eye, i.e. that the pharmaceutical composition according to the

i nvention ef fEUgered BUpyilsg 8¥ Tt IO Y O (e QTR agdittt PPIBWP& HeVflk dht  of
- 4 - the eyeestrded e Ubaﬁag (Qf\/ ﬂ)h@raeylﬁnmﬁwhbth@lﬁﬂﬁEanHrﬁp@hﬁlﬁBOﬁ}ulﬁdhﬁc&bgy
conposition or di i.nve a suffi t abi hout
any neani ngf @ 8dgegéjj r7g%72t[6? aZO(S’F o heggeéflll%}lqu’ gént” efcé.’nltszl Fssmnt%:egsf&attma{) XM\M t he
eye. 2T hetopicd sghtinistnu@ntof ome p@oﬁsapqmsalmr@ an tmmocalsolotpﬁnt hﬁlwpmyl c(ﬁ/IO
phar maceut i 0%11/66%1?635 ko %%‘Pl‘%%ﬁ'éehc?@?ﬁéoﬁg%nﬂl e e nfeal?ﬁen?%mblﬂ@ Apidan®

formula (1), drate har naceut | cal yacceptal

salt of rego?déﬂléﬁ%m ofr hlé""%‘%i‘ll JHFE P h‘@Pe%?PW%a*SatUﬂZ@&%iM%éesmbe aqueous

phar maceut i C@{Jhwlnﬁ;%@ﬂtf&ﬁhﬁndh@ I €dp@aicashin@hticd D yost 734 IERSEb@NRGlsions for

phar maceutica cept.abl e 10excipient. Preference is given to a topical
opht hal mol og} B‘é%{ %ﬁ‘ﬁlftf%&%'ﬁ Ue¢4t conmposition conmprising regorafenib, a
hydrate, solvate or pharnaceutically acceptable salt of regorafenib or a
pol ynor pli5t hnegherasxpuat ingeledggamtt vanlly @vicdl epsdropnie nohéatinadlempeugialldvyls of
acceptabl e vghi %F‘ec@é’@,% R QR aksl ¥ Rlser: 8BEL bRRSF RPRTIRACKKE {oGiRhd ﬁést@r‘?&%pé abl e

exci pient wherein the conpoSition Is a suspension conprising the active
15agent susp@ffasd @ﬁ Kpiarealp prd HdbFélharan naelé&fqdeameyel%@é*p@éw@a?ke%téq e. A
phar maceut i cajd Yaa@ee&pakl-€ 20eiagd £10pr exci pient is any vehicle or

exci pient which is relatively nont oxi ¢ and innocuous to a patient at
concentratiofgs copsistent , wt tive activit f the active ag o)
Chat any i dovefe B eRRER et B G55 R, BRb L0 U A0S AOPMIG SIF s PP e
t he beneBDC|a@memf@dmgh@mdpmeﬂé@@ﬂ@%maqéﬂbIn@@ﬁh@ﬂﬂérwmm@heacwﬂﬁwaﬂmbf
formula (1)", [haln{oﬁ)%feﬁlalﬁl%a&utld‘a?&%{pogn%nél'111164ey[e(d{rc[p4 \K@lahQﬁrpbéaadmmlstered easily .
(trlfluoronethy ) phenyl'] am nol car bony] ) am no] - 3-f | uor ophenoxy!| N-nethy pyri
di ne-2- car bt afirefareakoudepretsedhe pripd e raraiapte) Fuiiganare e ig i Juned P! t he

i nvention" oapph@araelM@c@g@mhalmmeg@l ﬂq@mﬁ@g@faﬁt@ﬁ]joﬁnorﬁ ﬁaydsralscﬂndsmlvmgtfer or

phar maceut i cal r af eni b (o] rph thereof.
DSl vat o5 { FTha HHUBBILe B HE! bR Ao PRSP GE s eHES
conpoundssor ort 1heu 1rp0®@dat prmieive Boltént opitlaboliges! fhanmratiet oinghsitmeltas itc

conmplex in the solid state and include, but are not limted to for exanple
et hanol and net hanol .



- 5 - Hydrates are a specific formof solvates, where the sol vent nol ecule
is water. Hydrates of the conpounds of the invention or their salts are

st oi chi orwORp/@enposi ti ons of the conpounds or salts wPCh/BrRadIe623s8ich as,
for exanple, hem -, nono- or dihydrates. Preference is given to the
nonohydrate of regorafenib. 5Salts for the purposes of the present
invention are preferably pharnaceutical Iy -acceptable salts of the conmpounds
according to the invention, Suitable pharmaceutically acceptable salts are
wel | known tpfommamsdﬁinhioedf ihe a&ﬂhéa@ﬁt’[m andyd WEitideuSiabdt Sor@h cffROvgadnipy. and
organic acid sugc s, hydro ric. aci c.acid furic.acid,
ohasphor o aliiut FlpRSnaLTr SRIRE R RER eV IBE B frafSudiy Bttt rf
benzenesulfohmmi&anwaJKD&u@he@UmbmmmsaatpUM@mbgwmaY@f§ah@ywa&xmiﬂﬁof
napht hal enesiybonte 136k o2uiRRNNNA RASRHLT GR1 G ACbHnARELLS Ahscuica

trlfluoroacetlc acl d lic acid ?grtarlc aC| , tric acid, lactic acid,
oxal i ¢ acPd, CEREB{M szeouéftw have {figrtpken dopere thawp Emes 'ca%ﬁ'ydthe IsesribohetiergEypg and

salicylic aCgbunphany E:@G@khis Gn a&mlnauafndmmac})edcbs@ o piefaratlon oa@lgl&lhrgﬁ@eumal
pharmaceutical | y acce tablg sal ts incl ude Saﬁ&ﬁ I.nor gani ¢ ba es, such as
6{ 1118/r0f

sal ts cont ai HTRG4INEE FHEUE 480 TBRSe pepgles fipav ‘écl et ith e 8% {th
cations (e. gpmuﬁ@ﬁﬁnheEﬁkwﬁmeewﬂagzmthiheuﬁmnnﬁmmanatsmmnMaszm&b&r@@ acid
sal ts of 150 %%Ry cmplﬁa%g%ty ef'%%c“%hd‘&e ?xdus@rba?%%)%c %ﬁ‘t’ é%f tﬁ@%&!u%cél}{ bt f%d
anmoni um an anmoni um ca risi tro

pr ot onat ilén te tqneaﬂazblklgdlraqlq)gml mmapquéwahmmlm, N, N- di et hyl ani ne,

NA- di cycl ohexyl am ne, |ysine, pyridine, N, Ndinethylam nopyridi ne (DVAP),
di azabi cl 0 [ 2ue2p:3hi1061i@me (BARGCE) ihd, p%eserfﬂixﬁ%ﬁ@hqy% Qr[olfldéf' -aQ])]ﬁ@m'oﬁlthalmologlcal
-ene(DBN) andl, 8- d|a§ab|c cl o[ 5. 4. und C- 7 ene Pr ef erence |g iven

to the hydr ol RISFTHEY Yo @mgrst dfﬁ? RO PEUS e%‘ Highthat SUEEY S

Pref erred aredregostaflignidd wand tabieevaonobiediat@nofitratiegof afesdly inmbstkye, in
preferred is f eni " sent tion.
Buc 10 the 1 Eyran) Ay bty TERR HEEPUR AR GRR MRl DB PLASEH zk%%e?
monohydr df e ¢§eey babwing pn Sravsoes dr @@ila@mnéﬁ@oap@n neton applrictostob dhe et ©@-

sol utions coptalifhng heligtable amounts of enulsifiers, solubilising
25agent's, conpl ex fornlng ex0|p|ents etc. are not available to provide for
exanpl e sufficient gorafeni b. The topjcal h Io cal
har haceuti cATERmBERD b ey AFage R PRI Ay Bt B L OHEP LRl
conpound of pﬂaenacwmmms,xmpxrfeﬁtmmntroégms&ﬁmy@dwemre preferably
regoraf eni b nonohydrate in a solid form preferably in a crystalline form
mor e preferaﬁ&%mﬁﬂmam&hﬁ%9££¥ﬁ§§1hﬁ&§s$ﬁ&ﬂb QQ&@Cﬁ%”méﬁkm&&n&@%h@%uﬁGh'eVed
by standard m preferably by air jet mlling, known to a
skilled 6%rsﬁﬁ“mTﬁngF%WB%?W§ﬁ%ﬁ?ﬁﬁbmﬁb¥ﬁP@éH”H&%b a mean particle size of
fromO0.5 to 10 lam preferably from1l to 6 | am m)re preferably from1l to 3
'A.m The i ndibtet ed partlcle S|ze is the nean

2013/ 000917PCT/ _go‘ln +-662365—6—of—t1 uﬁ'l \le ifze distribution
nmeasured by | ase fraction known to 4§ 1¢yQ?g son (neasuring device:
HELCS, Synpatec ﬂh$he nininun1concentratr0hlof t he conpound of the

i nvention, prefe Y frenib;—noreprgferabtyTregor af eni b nonohydrat e
in the topical L ﬁPﬁ§?§5?ca| phar mac J?Fcal conposition is 0.01 % 5
preferably 0.2 %@%VMME|ght of the total |#fount of thé conposition. The
maxi mum concent p&&@@kgbwg1@Egpﬂmouna of[ggRe Tnvention, preferably

regoraf enib, nore preferably regorafenil m‘mnhvdrafp in the topi cal

opht hal nol ogi cal Hph&ardeeett vea TEWhposi t/idhl is 10 % |preferably 5 % rnore
preferably 4 @63yE@m@@wmg@ﬁympe total armunt of the ¢onposition

Preference is given to-a-concentrati-on-gf—the r\nnrpnln]d of the present

i nvention in th305H€Fﬁ%ﬁ@ﬁ?@%ﬁ“ﬂﬁﬁ%ﬁhposﬁﬁion fron10 1 to 100 ng/n1

preferably from1l to,6 50 nore prefera

Bt cul ar pegRsPEh ol Gkl 5o S CBRETSY (oot UG Rr BN B ' Ehe
pharnaceutlcahmm@mmmsn@ﬁbmmﬁmmmn@fﬂwUmm&OQmmgmnm¢epremerabﬁymﬁrmnn&mmp 50
mo/mt, more phALELARLY (hG8m B LRicdl. BHMmceu BRLEIGU AT BLEL S B0GSuiS, O ven
to a pharmac utlc nposition resu ngz¥ron1a I'tion o eg or af eni b
15monohyd? at Boyiges émcmt: 8zefitrip sghident gnop@Ontagierbhck ob theferey ab iyt the ch@@caso
mg/ m, nore phebaloalldrdft @thint@nAQ B (Hd transhbRuibOfH itk (@RI L el 6al
pharnaceutlcal conposition according to the invention includes but is not
limted to eye drops, gels, ointnents, dispersions or suspensions.
Preference is given to a topical ophthalnnlogical phar maceuti cal
conposition which is a suspension.

)




20The conpound of the invention, preferably regorafenib, nore preferably
regorafenib nonohydrate is used preferably in a mcronized form

M croni zawoaenigmmibe achi eved by standard m | 1ing net ho#sT/Rre@kosmbs y by
air jet mlling, known to a skilled person. The mcronized formcan have a
mean particle size of fromO0.5 to 10 um preferably from1l to 6 um nore
preferably from2 to 3 um The indicated?particle size is the mean 25of the
particle size distribution neasured by |laser diffraction known to a skilled
per son (meastt byego nﬂew'clceﬁhﬁlﬂ, ®$¢he18;ofmﬁet Benace(ie! cemsnaﬁibmairdi@to thhewgiiesent
:’in\Slﬁgti)leggl g?}h ggt rclengstabggfh 15'1§utg19| O [an%%,fl d%)chaggt{gﬁgt:tﬁta;ctg\% age% an %Sclgér%éa 1&6\\!\\4&1‘ chis
regor af eni b, thpeyee preferably regorafenlb nonohydrate in a SO|Id forn]
preferably in a crystalline form nore preferably in 30a mcrofine

crystalline fQrims:syapensdeddin &R (BRAch&ARh&0 PRAFIIBCEIHtiaC @hlpdsitRE @&1%@19%
vehicle, and optionally further conprising one or nore pharnaceuti cal

acceptable e?&?ﬁ?@h?@CmmVWﬁ?ﬁT@?@@%@@?PCT/EP2012/062365 - 7 - Preference is
given to a suspension based on a non-aqueous vehicle, nore preferably to a
suspensi on based on a hydr@fhobi ¢ vehicle. Suitable gharmaceutically
accept abl e vehicl es cording to the presene)lnventl in§hude but are not
limted to ol eoyl polyettle eglypol S 3

pol yet hyl enegl ycol gyl cs
hydr ocar bon vehicl es |i ke N Z
oil), light liquid paraffin (IHM/vusc05|ty paraffin, Paraffinum
perliquidum light mneral oil), soft phraffin (vaseline), hard paraffin,
vegetable fatty oils like castor oil, peanut oil or sesane oil, synthetic
fatty oils like mddle chain trigylcerides (MCT, triglycerides with
saturated fatty acids, preferably octanoic and decanoic acid), isopropyl
nyri state, capryl ocaproyl nmacrogol-8 glyceride, 10 capryl ocapr oyl

pol yoxyl- 8 ghicleatd, eiggic anploimabwionylascepthlikesal of spiastfenly. pi apabokrothghersgbald of at |
glycerol, prepyhengGhdaRly RQRY KRG gAdyd;o@Ana@ RELE6R PhrmGRRINly SLp@N 1 C
aci d, poléethyleneglycols PEG, water ke an aqueous isotoni c sodi um

chl ori de 8ol &€PEH or a nixture of thereof Preference is given to

non- aqueous pharmaceutically acceptabl e vehicles which include but are not
limted to nPeihcece thpiiemtotanapipyl @Eﬁlhlﬁh@@gléd\/&ﬁymz{cd‘uhgﬂ yoo@oditche sonititn m@taﬁﬁhﬁt ed
fatty acids r i IS tate,
capr y1 ocapr o) s gey “BMa G aE ARae KRR sl o SOARH Kb 2
ol eoyl pol ye@cﬁyﬂ egrag hl}dc@jl le@t y@eephad@geun@lleeweptmmgmare Yrigrelbr rafdeet one
(Labrafil %ﬁ%af@aﬂy Jscbé?)%hl@@%hpleﬁﬁgﬂegégﬁﬂe BnPbHBL sl aQ%er(sleﬁl%rﬁ’Jnlmh Mo CS =

I|noleoyl oxyl cerj aur o macr 0ogol-6 gl ycerides (Labrafil M
2130 CS 4 Iaﬁﬁ@?ﬁmﬁ$ﬁ¢6%?ﬁm%mﬂ7WE@PFH@?%Y”“H?@?ﬁ%ﬁ?bon vehicles, fatty oils
| i ke castor oil or a mxture of thereof. Most preferably 20hydrophobic

vehi cl es areAmBQMmhMMeWhydm@ﬁa&hdﬂmv®MMGﬁengWMdhmkﬁdhwdembm3mamemnﬁm
limted to | { 919 }31% R%EL%L{]EQ Q{ent a{ &Q&e Jra'thlcgﬂQt@l{t%Jltfl tri]ech gtwmr ?)(ftth%r tl\quggn? of .
Very surprisingly e fraceut i cal conmposi tion accorglng esent

i nventi on cospghdt giyrigge alfdcts pupliibl itccths ehicle beexkipikig dp nejuitite e b¢1xef@%1 efchtq ef the
paraffin proyides.py topical admnistration a sufficient amount of the
active agent into the eye which is effective for treatlng ophthaInDIoglcaI

di sor der 25al t hou t he so r egor af y

i popht1 2 ot i8s s OB 6 e Do Facei ORI SRR hrabl s el e i s
t he basis ofGmmenmepvmﬁkmmphmh&hhuﬂbgmwaBiphaﬂ&a@@uﬂ#m@hMemﬁp@$1t|on
according to i I and is present in the conposition in a
nlnlnun1concgﬁ?§g§?%§%' M%ﬂ¥§ﬂ%%§9erably 80% nore preferably 85%and in a
maxi mum concentration of 99.9% preferably 99% nore preferably 98% by
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Preference is given to a topical ophthal nol ogi cal pharnmaceuti cal
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b) the conpound of the present invention, preferably regorafenib, nore
preferably regorafeni b nonohydrate, is suspended into said applicable
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exci pi ents a&%““ﬁghgﬁplg?ﬁgld%pl|cable phar naceutical |y acceptabl e vehicle
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di sease according to the present invention include but are not limted to
signal transduction inhibitors targeting receptor kinases 30 of the donain
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gl ycerides), ili@Huoyie m@rueg% o@ildgIbmeyafoﬁmm(pt@laﬁ@atslate pre%legth@%w'prlo@lé&Pyl
pol yoxyl-6 gl ycerides)) drocarbon vehicles, fatty oils |ike castor oi

or a m xt'lr ebyofﬂl"f“r%elty@iﬁ’h‘h‘t\/ﬁ]écta Hiet EEa b S Y @b‘h‘éﬂﬁ aﬁesvelﬁ?aBTs gloxpesueY 1 ke
hydr ocar bon Mﬁh&@h&ﬂgmhpﬂhmgﬂmhmdﬂnhm@1@b@m@ﬁ&nmwnhhegmhepbnqumdmpﬂm@ff|n
the suspensi i 4ATOR e A R A bt BEGAPS! FontroRm EHbr ey HTiasapt 1 | c
vehi cl e |iketol4 guiiod atoms] dsprivtally Py oicdylpapat.fixamplrodfi sdess byd tio i eedduction of

adm ni strati %ro?h(ﬁ)lﬂ:f fshﬁése r'(H:e @%Hl@&lyl@igllagﬁg @C tﬂré’f@raﬁge'&Lneth?ldgcﬂl%m@@aﬁé( q)fte t he
eye which is effective for treatlng)a posterior eye disease. Suitable
further phar HREBUYT E¥IrPRMORIE SIBHE Y ebcedeEl i Bt $regiidicd soltopal perpprangpted or

opht hal mol ogpgadenic 5mpehama§1eftteh&:eaﬁor ﬁﬁﬂg@@@lsﬂk@nF@C&ﬁﬁ[ﬂé Rl (tfheaypxroetswt

i nvention include Ilntt lizer. surfactants, ymer
based carri orio v tipeRi ] Haet b I8 Buferihc SSRUEne Y BEPkERGu B
conponents, asﬂmtlE9HDanmne@mpanﬁhmﬂw&ﬁdl@Nﬂ%ﬂbﬂ&%ﬂ&ﬁﬁmm&bﬁﬁﬁ&ﬂﬁhofme
stabilizers uselglm Sllanoeotuo i cal opht hal nol ogi cal pharmaceutical conposition
according to “the 5 et “Ptivention include but are not linted to coll oidal
silica, hydrophilic and hydr ophobi c silicas. 10Preference is given to

hydr ophol?ygc &hef hyégphobr idich gppraxee it the Brnylatpecepcaly ier wepiremel P4 @ Héo Basi s

of the topicakigaphtRabyohRehcalipbar Beesubi 6ahpeaRRosis, l@mvag;mt@ttemgmto t he
present invention and IS presen ,|n the conposition in a mn

concent r at i off"BPs gy liffé‘r“@t’lﬁlﬂ lighsr oY S Hreferanry 859 éﬁﬁ’&at ?Phﬁla't‘?’é% mum
ConcentratlOﬂmﬁ&w&ﬁc@%@mﬂﬁﬁ&ﬁhabkMggﬁ%@aﬂﬁkﬁ:mmﬁﬁ@fﬂﬂb&:Qﬁ%&bmn%ﬁh@mtoOf

t he. total anDrl(‘)l ny enOf 0ltcofe mon msltlogtclaa(r)@e Thece 1?%:otng)s¥eara{en% edl leglgehena d IlyrE: the.
t opi cal ophtha? i ar maceu X '¢o NposSIti on X i BVy in a
m croni z&d fémﬁvmwtmmbﬁwza@W@nﬂmahhﬁe aehﬁe#e@ hyw@@amdhﬁﬁwhﬂhklﬁgﬂhﬁthods,
preferably by, aif chi@leidlsdehd aglestgtjap%crg)%el 8- gﬁk&ewhﬁ&to&&?a% PBroxahiRe 170 G REYyZed
form can have a nean particle size of Trom?O0 p,m preferably from1l
to 6 um nor BYPYEF epwsgl/ PelpgRts ZolaidaB sifich hwh?%f%la%cfﬂtserntﬁg%qsems@tefet% s the
mean 200f t hgn@ddhataleCdl@niBiudStesthis o Buditcnts, FRaS el pdaylaluas pdly i ffef stea@te] on
known to a skilled person (measuring device: HELGS, Synpatec) The
concentratiog . act on |s
fromo.1 to ?ﬁt l%%t%?ﬁta?ig uLe\é[tEn tlht;.I %fngaq ﬁllaltaln{f{a?%e!ﬂ' glba%a%gugl?aﬁ:g mg)os(ﬁ%n ? gﬁq 1§l/é fro

2 to 40 A/ npresent invEilien pﬂhlaﬁermeemwtélatltectte Hpigs fuch e‘mhamb@lmnsnglowbattdhlehqlwe nti on

can be ad”‘”k%ﬁﬁfegm@§mhﬁe %ﬁyeaaéph%ﬁ&@&ﬁ&h&&ﬁ&mﬁﬁ&@0§&£ﬁ&¥ﬁ&” t}1Bxapol,
combi nation with one or more other pharhaceuti cal ositions or active

agent s mhereP%h@w@hﬂﬁwhaﬁﬁoﬁmﬁﬁﬁ§b§k%BEGnﬁ@c@ﬁ?aﬁwe BV etPde RAFERtst07:

" Conbi nat i onpo1<me1aas18‘89rpottfh>eoaaus(pqs)geor@a‘te thesoive Nduk ) s0ditarO Bibdfatd Gasage
form whi ch contgkns t @ act ‘% enH§t%80 called fixed conbi nations),
and conblnatFon“ﬁﬁ%ﬁgm%%h THPRGPRE 5“?a§e agents separate from one
anot her, but also active agents which are adm nistered sinultaneously or
30sequentially, as long as they are enployed for the prophylaxis or
treatnent of the sane disease. - 16 - Since the conbination according to
the invention is well tolerated and is potentially effective even in | ow
dosages, a w de range of formulation variants is possible. Thus, one
p055|b|I|ty |s to fornulate the |nd|V|duaI actlve |ngred|ents of the

b . e o o L,



15 chloride, acetate, gluconate, carbonate, sul phate, borate, nitrate or
silicate salt, copper oxide, vitamn A vitamn C vitamn E and/or

B- car ot erwO 2b1/0ar her enbodi ment, the pharmaceutical cecpEPReROMS6Hf t he
present invention can be conbined with other signal transduction inhibitors
targeting receptor kinases of the domain famlies of e.g. VEGFR, PDGFR,
FG-R and their respective ligands or ot hér pat hway i nhibitors Iike
VEG--Trap 20 (aflibercept), pegaptani b, ranibizumab, pazopanib,

bevasi rani b, Sﬁtﬁﬂle ﬂdﬁ@zbaséft&ﬁﬁfmlkagéllm@ ageFﬂE%E213&55plcanpﬁﬁlQ&&og1&%%2éﬂncal

vol oci xi mab, si rotl i Snus t| ni dg dItSU n Sone gl trrgtbt an /10

t andospi r one " PHESE Hge ?ﬁ"% nal JHET P CRE" mcu 5t O A ¢ AT | BRT a8t 1oCes
such as Avashydmxmbwamﬂwummse (ThéSe hﬁg@wpl‘spme@@oae rﬁHP@Ddearbdaymmw weliplogd

| im tat' On %‘;W&)' Haillggﬁaﬂhlgse' Qﬁb?' th9(§r§xy§tﬂfl&ll@l§ses-|€h]35)713141\élgee§ﬁloecdeﬁxé}[l%sebl ¥

Curr. I nves

PTK- 787 25 wﬂeﬂact@ﬁ agg deﬂV@a%e@extR@saﬂdztmwwf’eoe@yVIHYMvshdz&@engP> SN iR
(Denetri et abohol (PVALBRGLRISp DfmdNEchARBEVERRs SOl REic bofolyElcniirgialaciPneol ogy
2004, 23, ab ract 3001%2[) 647? gpefnne ujn et al 92nd AACR Meeting, New
Ol eans, ?4”?38)1’0? nivaligesiof & 1}“"“3&@1@“?‘%&%% bst et al., din.
Cancer Res. 2003 9, 16 (suppl 1), abstract C253), KRN-951 (Taguchi et al.,
95t h AACR I\/E&titiabig org@id endbentf-bsed 2004  phatysteniaet co%?@)'on aGprdu/to8B2in(Beabe et
al ., Cancer B@lgde gkgofge nﬁﬁllmﬁéﬁ% &%Qe%): gl}gg)l' pr0%91€1@7§1 4)511\@919?8%1%11@&3615

Pr oceedi ngs of the American Association of hcer Researc

abst ract 139g@yroligyne.R-pyylifinge 1 gtbuigpediol, Pﬁh@é@ééww&;gnoafmﬁtﬂwéetmﬁeﬁ%l?@é%eglycol
Associ ation gbndRigRiheRR%eaL chccZblycfhbenc @RS RGHrodddR)klycLN- 518 (Shen et
al ., Blood 2003, 102, 11, abstract 476), and AZD 2171 (Hennequi net al.,
Proceedi ngs of. the Anerican AsSSQCI at| on of Cancer rch 20 45,
abstract 453%“"'PRESTS REpY Y fﬁ‘ﬁ“fs’?‘%bé’i?ged?‘%“%ﬁﬁoaﬁ? bE¥868 ¢ 17 -
Pr ef er ence i shagiagemicdl GOIapO@mmbnqqezﬂm@mo ke tily elye acdlgla iratbare aft| linped ¢episodium
pegapt ani b, E}Q)@dhpl% %H&%dem&%gﬁﬁﬁé BoRNg O RGY BRhtk, 3Pk c@%@%@llol:%mta*aﬁ use
of the other ophthal nol ogi cal agents in conbi nation with the phar maceut i cal
conposi t i!dnssYrmEoFfesent i nvention will serve to: 5(1) yield better
ef fi cacy as conpared to adm nistration of either agent alone, (2) provide
for the adm mhestHr z&ﬁ@e@ﬁm@fneﬂtﬂssefoqearhsﬁmmbxstheiargehﬁﬂ &d mienbap@itied waige pinsrally 3)
provide for tr e% ?Hq _Rroader spectrum of mammals, especially humans, (4)
provi de for an response rate anong treated patients, (5) yield

ef fi cacy and toI erablllty results at |east as good as those of the agents
used al one, CUAPRPERPUE GO RFRFS ¥Se ahdesPhameretion erroaijenecewingi Adtd ons
produce ant agoatist hQuRhbieed ®i lihfediSsolighicayed, hiialolaneeski | led in the art,
using the preceding i nformati on and i nformati on available in the art, can
uti 17 Lhe LERSh. LETL ADRLO, iR LML L onh elue HrRHl A R Rger o
made to thi shmmdertbl @mzwk@dmt cdepar t alngdufﬂﬂtbﬁbemhéansmnrum diorge opetriofidet he

i nvention as Lelt)Ilpylrlélnﬁglt cfﬂ%&eh Rl &b&cinhrA dronR4D! b&AIIANS: ARRAI CaldRRS and
patents cited ‘above and bel ow are I ncorporated herein by reference. The

wei ght data #racbugaeleyzys pleghaldpispiretipios @henplstplatrobpbessrbipcidepght anienshr t s
are parts bypakghdnionexampl@sconattiPIDE AN Ledss incfM@ Separ at e HPLC met hods
were devel oped for the det erm nation of regorafenib content,

o dent e conr ot on produet s andanl 8T s secondan, somponen . as
4- (4- am no- Baqutqm@phaplhmwowwiwqptabﬂﬁm@wzr carboxylic acid nethyl am de
(AFP-PMA), respectively, within pharmaceutical formulations. 1) HPLC net hod
for the detefrdAdtd onnOfuithiBIRFERE SRiRicGARlIE e ta‘lallaieﬂﬁﬂztni ﬁlit&dus‘é%@m@mng
conponents, and unidentified degradation cf es were prepared by

oduct s;
dilution of BrAAFSTHPHIIGCFbE 8 G P ducst %rgf\%ﬁﬁ'f%E%P'QFO/]Q&%PBF?PH@W" f("“E’S]/ 75)
to a final redgosafeniohl eogceiersapénsinn.of 100jiginm . 10111 of each sanple
were injected into an Agilent 1100 HPLC system (Agil ent, Wal dbronn,
Cer WHHY) 30 ANFl.SARD 'ﬂ’r‘esdrﬁéﬁ{t & bty V\gﬁ}o&&%@fc%loée“iﬁ@e s%r%@m%h aYeoldh ? & Bk %@Qen( 150 x

4,6mm - 3,5p.mparticle size, born rmany Tl ow
rate of 1 mi MHITAO CPHE feptiF & Bhasefathdioslddo BF%. anor&p@sablyfprﬁny p & bvfthe

pot assi um phesphadreotuelfspmsipkd 2. 4 (A) and acetonitrile/ethanol (6/4) (B).
The follow ng gradient was applied: mnute 0: A 60%/ B, 40% mnute 12:
A, 20%/ B, 80% mnute 16: A, 20%/ B, 80% minute 16.5: A 60%/ B. 40%
m nute 20: A 60%/ B, 40% Regorafenib, unidentified secondary conponents,
and unidentified degradation products were quantified using a DAD 5
detector at a wavel ength of 265 nm Regorafenib content (colum 3 in tables
beI ow) W|th| n for rrul at| ons was quant| f| ed by u5| ng an exter naI 2- poi nt

e



15 colums (YMC Pack Pro RS C18, 3 umparticle size). Sanples of 5 p 1 with
a nom nal content of 0.16 ng/mM were injected and eluted with a nobile
phase gr asiDent3/mongi sting of trifluoro acetic acid (2 mPCp@EP2012106236DF
water) (A) and acetonitrile (B) at a flowrate of 1.0 m/mn. The follow ng
gradient conditions were applied: 0 - 1 min 75%A / 25 B; until 3.5 mn
changed to 50 %A/ 50 %B:; until 11.5 m% changed to 43 %A / 57 % B;

until 13 mn changed to 15 A A/ 85 %B and 20 kept until 16 min at 15 %A
/ 85 B, foll %ﬁﬁbl@ﬁmhﬁg@ﬂbﬂﬂoiy@d’r&i‘cd €Nin 1R sulsp&fibn éc;&ﬁng’/ﬂ)ale pldi@t BOIntidHLan be g
tenperature t ing di pde
array det ect?ﬁn?ggtﬂ%g@qﬂgpﬁbf atT g?\“’gﬁ/’r Or%l?rgfr}% %Om&%cf %y\t/hlgg‘)%aéygé}gﬁgl
standard wi t the 8spoiiant cal i brati on. The degradatl on products are quantified
using the same calibration function obtained with regorafenib reference

standard. ThpgeidRlG d®h RPHopiSal bt thayndlidaOh8Hcdi@bh @mp@libd-Rpilingddags. f or

cont ai ni n? 25 reqgorafenib and neets all requirenments with respect to
selectivity, ’"eﬁqr%f?ﬁ i BRI e P9 ypr%f?f@?l}f dﬂiﬁ‘é’frﬁséaé’?e ’?ﬁ‘gaféﬂﬂht‘?“&’ﬁh‘idfaf?e ot the
regor af eni b pRakttisn @“tﬁ@utanﬁ)tae osama W@.SlOlf@@fefe'fahE omed hodeRSCht bathnabavehe)
HPLC met hod f or tm il ngdm arma % aH a %% CI flllc (ijetgg ?da'i' an rOd%Cit

4- (4-am no- 3PS (%S eenebxyja;gyrl Fet CC f%se§8| d het ffou rae f'il%JPAC:
4- (4- am no- 3hdulduprapheghokgp)d- idkaltin3g an@tthy Iﬂ]@scpﬁ m1weu>290@amm9kmwm®)c {ARR PMA) .
Sanples wer e BAGERR Gkl 4 HEIOM Qf pri:iilo § QST AL AR ALLANOL By Wik pAcet On
to a final regorafenib concentration of 3000ug/m . 15pl1 of each sanple were
i nj ect ed 1P nt & &l AGIPPEERT- 1100 HPLC system (Agi |l ent, Wl dbronn, Ger many),

and sanples kept at 10 in the autosanpler were run on a Synmetry C18 col umm
(150 x 4, Gmefelanééumapargtvielc ke aStbli&l omhmaogldzs @Mﬁarcmtlc@e;bmyan b@ﬁlﬁs,lﬁag 200
with a flowr a g rgg 1b monohfd ?e I%Srrmrlf::) era ygncr ?ee gr}gq%ﬁllnSt eor fem r[1]%37 ra e1

pot assi um phoré Buf'er 2y ?735) 9 et onttri e‘?n ano
(6/4) (B). Th @ntemrdtmwfrfgf egfmaxbh Ehto 1éis mapmrqfeeeéﬂy O tp ét"/ew Oght A thﬁ@% gmoBt 0B8%)
mnute 5 A thé%o/ﬁ‘q‘osx&m g@péﬂd@ﬁnn{] Ultegifl 3/0&1 Vle'x%glylgl(y cer%e agg%rm‘g&ﬁ%llg agceptﬁ)le 15%/

B, 85% mnute m nut

4- (4-ani no- 3V@Fﬂ1¢l§@?‘@5ﬂléﬁ@m'§mfmhﬂ‘éc ‘*zhca &%@%@@W% ala%wf A g 1 i Rﬂ%@re%| um
4 in tables beloow), ivasanguantn e wghng e edbbletiest or at a 5 wavel ength
of 232 nm referring to an external 3 point (e.g. 0.04tig/m, 0.1g/mM, 1

ti g/ I’Tﬂ.) . cal i eatgtal amosxgt o’f;’l{hg ctlvcla !cl ngt 10 b admlm ered ia the to 1ca route into, the eye,using th
4- (4-am no- 3-f1 uorophenoxy) pyri1di ne- B car% Vi c©al etlﬁ ant d&”'peak
appears at 3pl@rprcenita somiopifiit ofgthe nlreteetcm‘feown(%myneeaﬂd rémgnfmm@bout 0. 01 to 50
quantificati {%Q &Gy @62 @44 mgamxg reRrablyUs ngﬁig%ya)dmshgxoﬂ%n@p&arebﬁagyd ic

5
aci d rrethgl e were determned for two different matrices (water and
paraf fi nf0 arrenwepdd bymston gespicuey ko0u s, it Fymroamsp Hiail 1oy, 9o Fggment of

10( par af fin) ophl;h%oloéﬁﬁl@lﬁbﬁer@ b@@tl&%d(ﬂhﬁﬁﬁ&o)og&ﬂl@sﬁmnﬂlede@en@@ﬁt&%of@@Er@dcnf| n).

Exanpl e 1: Oph enS|on r|S|n re afenl ohydrate in
o1 oyl ol y oD HT SHEUTIEET T SERT P teb T e Trer 00t g ot G v
regorafenib nﬁ)h@hfydnamoemvmthsnwpemdiew ireut glleg0ydndipiobsy ettehyffeemegdoygel of the
glyceride (10, g : ] i ah

termor at ur o ml%%n ah@o ggfe@%hﬂgb%ﬁ oE'QAK‘f?&rﬁfeglg%e‘rf‘cgtfe@#egtbP MOEJLQ 11 HRAM

pol yet hy|2éne§1ve3ﬂwpmgf yie eflmlﬁéer%@u‘teesgr@éﬂman A Bic e ostieon 81611 cm%ﬁms over
4 weeks at 25Ghe Hff (y&raﬁlz(ﬁﬁfﬂoﬁﬂﬂ A4 b et%n(e[npmygd 2B choOnd tlzléz/@fradlhlmstr:ﬁ@ﬁlQﬁ@-f eni b
content ranged. ween 9 101%$ t heoretical concentration, |argest

uni denti fi ed?d@ P tfétfri%‘nt f)?%?cﬁ%ta“ SRGRIForFEihH hs Peisgredtss, the hattre and eXient

4- (4- am no- 3effthdrondphenaxy)ipyd didignZtwbaltshoxy bicetiacind paretiydraymosiginations

20( AFP- PMR) cg nt.ent \%atlactgms <1reJI% ppm = 0.0013% (< LOD determ ned for
paraffin base fu(%r 1atton, > Tab (Q For anal ytical details see LIPLC

Met hod section above. Table 2. Content and stability of regorafenib within
ol eoyl pdfyelmibamagirelsPrgsijeactarineiade dvmbrmirdariigyed ongorgnog, mrefEralgy

St orage St or agemsregorabien 3 MR-pBMAy. Lar gest Lar gest

The typical method of administration of the pharmaceutical composition according to the invention is

the topical delivery into the eye.



Largest tinme condition content (% content (',/0 unidentified unidentified
uni dentified of referring to secondary secondary degradation

t heor et i caiD)2013ui0918xt er nal Regorafenib) , via external eOFEPRER61365
standard conponent in sanple product in sanmple (/0 calibration
calibration (% of summarized peak ar eas)1

Nevertheless, it may in some cases be advantageous to deviate from the amounts specified, depending
on individual response to the active ingredient, type of preparation and time or interval over which the
administration is effected. For instance, less than the aforementioned minimum amounts may be
sufficient in some cases, while the upper limit specified has to be exceeded in other cases. In the case of
5  administration of relatively large amounts, it may be advisable to divide these into several individual

doses over the day.

This pharmaceutical composition will be utilized to achieve the desired pharmacological effect by
preferably topical administration into the eye to a patient in need thereof, and will have advantageous
properties i terms of drug release, bioavailability, and/or compliance in mammals. A patient, for the
10 purpose of this invention, is a mammal, including a human, in need of treatment for the particular

condition or disease.

The pharmaceutical composition according to the invention is chemically stable for more than 18
months, preferably more than 24 months. Chemically stable according the present invention means

that the active agent does not degrade significantly (< 1 %} during storage.

15 In this connection the topical ophthalmological pharmaceutical composition according to the
nvention contains 4-(4-amino-3-fluorophenoxy ypyridine-2-carboxylic acid methylamide (IUPAC:
4-(4-amino-3-fluorophenoxy}-N-methylpyridine-2-carboxamide) (AFP-PMA) in an amount of
equal or less than 0.05%, that means from 0.001% to a maximum of 0.05%, preferably in an
amount of equal or less than 0.025%, that means from 0.001% to a maximum of 0.025%, most

20 preferably in an amount of equal or less than 0.01%, that means from 0.001% to a maximum of

0.01% by weight based on the amount of the compound of the formula (I).

Process for manufacturing

Various methods can be used to prepare the ophthalmological pharmaceutical composition according
25  to the invention. First the pharmaceutically acceptable vehicle is prepared by optionally mixing the
applicable vehicle or mixture of vehicles with the pharmaceutically acceptable excipients. Thereafter
the active agent is dispersed or suspended into said mixture. The process may also include
sterilization e.g. by sterile precipitation, gamma irradiation, sterile filtration, heat sterilization,

aseptic filling, or a combination of such optional steps.

30 The present invention also relates to a process for the manufacturing of a topical ophthalmological

pharmaceutical composition according to the invention, wherein the compound of the present



(% of summari zed peak areas) of summarized peak areas) WO
2013/ 000917PCT/ EP2012/ 062365 - 20 - 1 day 25C / 101 <0.0013 0.04 0.04 0.6
60% r. h. wo 2013000e¢ks 25C/ 99.0 <0.0013 0.04 0.04 0.3 ®OWEPR012/062365
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mvention is suspended in an applicable pharmaceutically acceptable vehicle optionally in the presence

of further one or more pharmaceutically acceptable excipients and the suspension is homogenized.

Preference is given to a process for the manufacturing of a topical ophthalmological pharmaceutical

composition according to the invention, wherein

5 a) the applicable pharmaceutically acceptable vehicle or a mixture of applicable pharmaceutically
acceptable vehicles is prepared by mixing the vehicles optionally in the presence of a further

one or more pharmaceutically acceptable excipients,

b) the compound of the present invention, preferably regorafenib, more preferably regorafenib
monohydrate, is suspended into said applicable pharmaceutically acceptable vehicle or
10 mixture for example at room temperature, optionally in the presence of a further one or more

pharmaceutically acceptable excipients,

c) the suspension is homogenized by stirring, shaking or vortexing, preferably stirring, at

room temperature,

d) the suspension is subdivided into single units and filled into applicable vials, container,

15 tube, flask, dropper and/or syringe.

Optionally in step a) the further one or more pharmaceutically acceptable excipients are added to the

applicable pharmaceutically acceptable vehicle at elevated temperatures for example of 40 to 70°C.

Method of treating ophthalmological disorders

The present invention also relates to a use of the pharmaceutical composition according to the

20 invention to treat or prevent ophthalmological disorders.

Furthermore the present invention also relates to a method for treating or preventing an
ophthalmological disorder comprising administering a pharmaceutical composition containing a

pharmaceutically effective amount of an active agent according to the present invention.

Examples of ophthalmological disorders according to the invention include but are not limited to
25  age-related macular degeneration (AMD), choroidal neovascularization (CNV), choroidal
neovascular membrane (CNVM), cystoid macula edema (CME), epi-retinal membrane (ERM) and
macular hole, myopia-associated choroidal neovascularisation, vascular streaks, retinal detachment,
diabetic retinopathy, diabetic macular edema (DME), atrophic changes of the retinal pigment
epitheliom (RPE}, hypertrophic changes of the retinal pigment epithelium (RPE), retinal vein
30  occlusion, choroidal retinal vein occlusion, macular edema, macular edema due to retinal vein

occlusion, retinitis pigmentosa, Stargardt’s disease, glaucoma, inflammatory conditions of the eye



4we eks 40C / 98.7 <0.0013 0.04 0.04 0.3 75% . h. Exanpl e

2: Opht hal nol ogi cal suspensi on conprising regorafeni b nonohydrate in liquid
par af f i n WwaQormsgondl7) 5400 ng of m croni zed regorafeni b romaErPUzAtBNAS
suspended in 20 m of light liquid paraffin. The suspensi on was honpbgeni zed
by stirring at roomtenperature for 15 mnutes. Stability of the suspension
was tested at a concentration of 20nmg/ milbver 13 weeks at 25C, 60%rel ative
hum dity (r.h.) and 40C, 75%r.h.. Regorafenib content ranged between

74. 8- 99. 6% oOfuct heaqy ettt akleC@Ne ebplataltins, calhig:t @&I&abr\yadorﬁdlibmswﬁts le@MmyopiaNDSt

i kely due t h | 1 10 f. th
S:JSSG%Si (L)Iﬁ ﬁg%rgglgng%sgglgat %aa%& raﬁ%:g{m[s S(?rggmo at ¥ ov\gg n%ﬁr'i% In a monng(al%ple €

0
chr omat ogr ansclugkFR: RMAn dimtiteh to w&mgb@how the 4®np pimhe efk O@ﬂa%eékadg@ﬂesw

deteiiiili nedfoilgxtfln%)%rgafkgljaﬂlsb@&ﬁgl %%Smtgkh o keg;@(}ﬂ agy 32mnela:10£ngﬁ)@%1 %ﬂ Id&calto

details see Analytics section above. Table 3. Content and sta
regor af enfb WPPH? MePerHe fopPased eaingl @tt:%wn copjupctizaeq sgbrgtinal edema and

mtraretinal edema.Examples of age-related macular degeneration (AMD) include but are not

limited to dry or nonexudative AMD, or wet or exudative or neovascular AMD.

Preference is given to age-related macular degeneration (AMD) like dry AMD, wet AMD or

choroidal neovascularization (CNV).

10 Another embodiment or the present invention is a topical ophthalmological pharmaceutical
composition for the treatment or prevention of a posterior eye disease wherein the composition is a
suspension comprising an active agent applicable for the treatment or prevention of a posterior eye

disease suspended in a applicable pharmaceutically acceptable vehicle.

Preference is given to a suspension based on a non-aqueous vehicle, more preferably to a suspension

15  based on a hydrophobic vehicle.

Examples of posterior eye diseases include but are not limited to age-related macular degeneration
(AMD), choroidal neovascularization (CNV}, choroidal neovascular membrane (CNVM}, cystoid
macula edema (CME), epi-retinal membrane (ERM) and macular hole, myopia-associated
choroidal neovascularisation, vascular streaks, retinal detachment, diabetic retinopathy, diabetic
20 macular edema (DME), atrophic changes of the retinal pigment epithelium (RPE), hypertrophic
changes of the retinal pigment epithelium (RPE), retinal vein occlusion, choroidal retinal vein
occlusion, macular edema, macular edema due to retinal vein occlusion, retinitis pigmentosa,

Stargardt’s disease and retinopathy of prematurity.

Preferred posterior eye diseases include age-related macular degeneration (AMD) like dry AMD,

25  wet AMD or choroidal neovascularization (CNV).

Examples of age-related macular degeneration (AMD) include but are not limited to dry or

nonexudative AMD, or wet or exudative or neovascular AMD.

Active agents applicable for the treatment or prevention of a posterior eye disease according to the
present invention include but are not limited to signal transduction inhibitors targeting receptor kinases
30 of the domain families of e.g. VEGFR, PDGFR, FGFR and their respective ligands or other pathway
mhibitors like VEGF-Trap (aflibercept), pegaptanib, ranibizumab, pazopanib, bevasiranib, KH-902,
mecamylamine, PF-04523655, E-10030, ACU-4429, volociximab, sirolismus, fenretinide, disulfiram,
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sonepcizumab, regorafenib, sorafenib and/or tandospirone. These agents include, by no way of
limitation, antibodies such as Avastin (bevacizumab). These agents also include, by no way of
limitation, small-molecule inhibitors such as STI-571 / Gleevec (Zvelebil, Curr. Opin. Oncol., Endocr.
Metab. Invest. Drugs 2000, 2(1), 74-82), PTK-787 (Wood et al., Cancer Res. 2000, 60(8), 2178-2189),
5  SU-11248 (Demetri et al., Proceedings of the American Society for Clinical Oncology 2004, 23,
abstract 3001), ZD-6474 (Hennequin et al., 92nd AACR Meeting, New Orleans, March 24-28, 2001,
abstract 3152}, AG-13736 (Herbst et al., Clin. Cancer Res. 2003, 9, 16 (suppl 1), abstract C253}), KRN-
951 (Taguchi et al., 95th AACR Meeting, Orlando, FL, 2004, abstract 2575}, CP-547,632 (Beebe et al.,
Cancer Res. 2003, 63, 7301-7309), CP-673,451 (Roberts et al., Proceedings of the American
10 Association of Cancer Research 2004, 45, abstract 3989), CHIR-258 (Lee et al., Proceedings of the
American Association of Cancer Research 2004, 45, abstract 2130), MLN-518 (Shen et al., Blood
2003, 102, 11, abstract 476), and AZD-2171 (Hennequin et al, Proceedings of the American
Association of Cancer Research 2004, 45, abstract 4539), PKC412, nepafenac.

Preference is given to regorafenib, bevacizumab, aflibercept, pegaptanib, ranibizumab, pazopanib

15 and/or bevasiranib.

Suitable pharmaceutically acceptable vehicles according to the present invention include but are not
limited to oleoyl polyethyleneglycol gylcerides, linoleoyl polyethyleneglycol gylcerides, lauroyl
polyethyleneglycol gylcerides, hydrocarbon vehicles like Hquid paraffin (Paraffinum liquidum,
mineral oil), light liquid paraffin (low viscosity paraffin, Paraffinum perliquidum, light mineral oil),
20 soft paraffin (vaseline), hard paraffin, vegetable fatty oils like castor oil, peanut oil or sesame oil,
synthetic fatty oils like middle chain trigylcerides (MCT, triglycerides with saturated fatty acids,
preferably octanoic and decanoic acid), isopropyl myristate, caprylocaproyl macrogol-8 glyceride,
caprylocaproyl polyoxyl-8 glycerides, wool alcohols like cetylstearylalcohiols, wool fat, glycerol,
propylene glycol, propylene glycol diesters of caprylic/capric acid, polyethyleneglycols (PEG) or a
25  mixture of thercof.

Preference is given to non-aqueous pharmaceutically acceptable vehicles which include but are not
limited to middle chain trigylcerides (MCT, triglycerides with saturated fatty acids, preferably
octanoic and decanoic acid, isopropyl myristate, caprylocaproyl macrogol-8 glyceride,
caprylocaproyl polyoxyl-8 glycerides, oleoyl polyethyleneglycol glycerides, oleoyl macrogol-6
30 glycerides (Labrafil M 1944 CS), linoleoy! macrogol-6 glycerides (Labrafil M2125 CS = linoleoyl
polyoxyl-6 glycerides), lauroyl macrogol-6 glycerides (Labrafil M 2130 CS = lauroyl polyoxyl-6
glycerides}), hydrocarbon vehicles, fatty oils like castor oil or a mixture of thereof. Most preferably
hydrophobic vehicles are used like hydrocarbon vehicles which include but are not limited to liquid

paraffin or light liquid paraffin or a mixture thereof.
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Very surprisingly the suspension according to the present invention comprising a lipophilic vehicle like
lLiquid or light liquid paraffin provides by topical administration a sufficient amount of the active agent

to the back of the eye which is effective for treating a posterior eye disease.

Suitable further pharmaceutically acceptable excipients used in the topical ophthalmological
5  pharmaceutical composition according to the present invention include but are not limited to stabilizers,
surfactants, polymer based carriers like gelling agents, organic co-solvents, pH active components,

osmotic active components and preservatives.

Suitable stabilizers used in the topical ophthalmological pharmaceutical composition according to the

present invention include but are not limited to colloidal silica, hydrophilic and hydrophobic silicas.
10 Preference is given to hydrophobic silicas.

The pharmaceutically acceptable vehicle is the basis of the topical ophthalmological pharmaceutical
composition according to the present invention and is present in the composition in a minimum
concentration of 75%, preferably 80%, more preferably 85% and in a maximum concentration of
99.9%, preferably 99%, more preferably 98% by weight of the total amount of the composition. The
15 active ingredient used in the topical ophthalmological pharmaceutical composition is used preferably in

a micronized form.

Micronization can be achieved by standard milling methods, preferably by air jet milling, known to
a skilled person. The micronized form can have a mean particle size of from 0.5 to 10 pm,
preferably from 1 to 6 um, more preferably from 2 to 3 pm. The indicated particle size is the mean
20 of the particle size distribution measured by laser diffraction known to a skilled person (measuring

device: HELOS, Sympatec).

The concentration of the active ingredient in the pharmaceutical composition is from 0.1 to 100 mg/ml,

preferably from 1 to 50 mg/ml, more preferably from 2 to 40 mg/ml.

The pharmaceutical composition according to the invention can be administered as the sole
25  pharmaceutical composition or in combination with one or more other pharmaceutical compositions or

active agents where the combination causes no unacceptable adverse effects.

“Combination” means for the purposes of the invention not only a dosage form which contains all
the active agents (so-called fixed combinations), and combination packs containing the active
agents separate from one another, but also active agents which are administered simultaneously or

30 sequentially, as long as they are employed for the prophylaxis or treatment of the same disease.
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Since the combination according to the invention is well tolerated and is potentially effective even
in low dosages, a wide range of formulation variants is possible. Thus, one possibility is to
formulate the individual active ingredients of the combination according to the invention
separately. In this case, it is not absolutely necessary for the individual active ingredients to be
taken at the same time; on the contrary, sequential intake may be advantageous to achieve optimal
effects. It is appropriate with such separate administration to combine the formulations of the
individual active ingredients simultaneously together in a suitable primary packaging. The active
mgredients are present in the primary packaging in each case in separate containers which may be,
for example, tubes, bottles or blister packs. Such separate packaging of the components in the joint

primary packaging is also referred to as a kit.

In one embodiment, the pharmaceutical compositions of the present invention can be combined with
other ophthalmological agents. Examples of such agents include but are not limited to carotenoids like
Iycopene, lutein, zeaxanthin, phytoene, phytofluene, carnosic acid and derivatives thereof like carnosol,
6,7-dehydrocarnosic acid, 7-ketocarnosic acid, a zink source like zinc oxide or a zinc salt like its
chloride, acetate, gluconate, carbonate, sulphate, borate, nitrate or silicate salt, copper oxide, vitamin A,

vitamin C, vitamin E and/or B-carotene.

In another embodiment, the pharmaceutical compositions of the present invention can be combined
with other signal transduction inhibitors targeting receptor kinases of the domain families of e.g.
VEGFR, PDGFR, FGFR and their respective ligands or other pathway inhibitors like VEGF-Trap
(aflibercept), pegaptanib, ranibizumab, pazopanib, bevasiranib, KH-902, mecamylamine, PF-
04523655, E-10030, ACU-4429, volociximab, sirolismus, fenretinide, disulfiram, sonepcizumab and/or
tandospirone. These agents include, by no way of limitation, antibodies such as Avastin (bevacizumab).
These agents also include, by no way of hmitation, small-molecule inhibitors such as STI-571 /
Gleevec (Zvelebil, Curr. Opin. Oncol., Endocr. Metab. Invest. Drugs 2000, 2(1), 74-82), PTK-787
(Wood et al., Cancer Res. 2000, 60(8), 2178-2189), SU-11248 (Demetri et al., Proceedings of the
American Society for Clinical Oncology 2004, 23, abstract 3001), ZD-6474 (Hennequin et al., 92nd
AACR Meeting, New Orleans, March 24-28, 2001, abstract 3152), AG-13736 (Herbst et al., Clin.
Cancer Res. 2003, 9, 16 (suppl 1), abstract C253), KRN-951 (Taguchi et al., 95th AACR Meeting,
Orlando, FL, 2004, abstract 2575), CP-547,632 (Beebe et al., Cancer Res. 2003, 63, 7301-7309), CP-
673,451 (Roberts et al., Proceedings of the American Association of Cancer Research 2004, 45,
abstract 3989), CHIR-258 (Lee et al., Proceedings of the American Association of Cancer Research
2004, 45, abstract 2130}, MLN-518 (Shen et al., Blood 2003, 102, 11, abstract 476), and AZD-2171
(Hennequin et al., Proceedings of the American Association of Cancer Research 2004, 45, abstract

4539), PKC412, nepafenac.

13



Exanpl e 3: Opht hal nol ogi cal suspensi on conpri sing regorafeni b nonohydrate
and 0. 5% hydrophobic colloidal silicain liquid paraffin (20 ng/m) 50.25 g
of hydropwoln/matizoi dal silica (Aerosil(r) RO72) was diPSpaPI@d/ 062364 i ght
liquid paraffin (50 m) by stirring at roomtenperature to prepare the
suspendi ng vehicle (0.5% (w v) hydrophobic colloidal silicain light |liquid
paraffin). 200 ng of regorafenib nonohydtate was added to an aliquot of the
suspendi ng vehicle (10 m) and the suspensi on was honogeni zed for 45 mn,
usi ng a Vi br etfe@fte Nk | diveltio @ Edn@ehbi@in Cyitt0 bevBsihmdQ Affieispdr gkgaptahid € ra8UERARMS| ON
was filled into gLa viaIsTﬁapproxinately 6 mM per vial) and the vials
were closed GFTRTP HBBEF St 8Ppers and sealed with al umi ni um crinp caps.
Stability of the suspension was tested over 4 weeks at 4C, roomtenperature
(approx. 25Cyenaily. 40CHse P5dher @heatophyhalnmpingiceli azgnty Heempasion Wit theTphermppqulicat i on

and appar ent . Qipgehs SRR ALARASITeb&bi Ng to the nom nal content (between
100 and 125 % is nost likely due to an artefact in sanple 15preparation

for analytics, .The no of sanpl e epar ation of silica-containing
suspensi ohs_ HRU D ERES SRR Rbahah P duadldrbad n exampie 4 b).
Table 4. Content and stability of Regorafenib within Exanple 3 fornulation
St orage condiZ provideGoritcedminRentjorort hserantyuits (e pymidgeredagtntsRegor af eni b (% of
nom nal ) Degradation product/ max. single (%9 AFP-PVA content (%

Degr adat i on 25 ﬂg\u&tf&/treeﬁidéﬂt G %der spectrum of mammals, especially humans,

(4) provide for a higher response rate among treated patients,

(5} yield efficacy and tolerability results at least as good as those of the agents used alone, compared to
10 known instances where other agent combinations produce antagonistic effects. It is believed that one
skilled in the art, using the preceding information and information available m the art, can utilize the

present invention to its fullest extent.

It should be apparent to one of ordinary skill in the art that changes and modifications can be made to

this invention without departing from the spirit or scope of the invention as it is set forth herein.
15 All publications, applications and patents cited above and below are incorporated herein by reference.

The weight data are, unless stated otherwise, percentages by weight and parts are parts by weight.

Examples:

HPLC Methods:

Two separate HPLC methods were developed for the determination of regorafenib content,
20 unidentified degradation products and unidentified secondary components, as well as for the
determination of the specific degradation product 4-(4-amino-3-fluorophenoxy)pyridine-2-

carboxylic acid methylamide (AFP-PMA), respectively, within pharmaceutical formulations.

1} HPLC method for the determination of regorafenib content, unidentified secondary components,
and unidentified degradation products: Samples were prepared by dilution of drawn formulation
25  aliquots with water/acetonitrile (25/75}) to a final regorafenib concentration of 100ug/ml. 10ul of
each sample were injected into an Agilent 1100 HPLC system (Agilent, Waldbronn, Germany), and
samples were run on a heated (40°C) Symmetry C18 colummn (150 x 4,6mm - 3,5um particle size,

Waters, Eschborn, Germany) applying a flow rate of 1ml/min. The mobile phase consisted of a
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di spersed in light liquid paraffin (50 nL) by stirring at roomtenperature
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(see Table 5). The variation and apparent higher concentrations relating to

the nominal g¥istoent 2 (Wetweerei 1392 randReargeol 6)ntdns (s 1 inkieblys Bt witkédh
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substance with each sample set run, by six times injection of a 100% regorafenib standard (e.g. 100ug/ml),
10 coefficient of variation of peak areas resulting from these six injections was always below 2%.
Relative Y-axis intercept of a 2-point (e.g. 50ug/ml, 100pg/ml) calibration straight line was always

below 3% (referring to 100% Regorafenib standard). The regorafenib peak appears at 11.5 minutes.

Alternatively (examples 3 - 5), the content of regorafenib and its degradation products is
determined by a different but similar HPLC method, using 100 mm x 4.6 mm reversed phase
15 columns (YMC Pack Pro RS C18, 3 um particle size). Samples of 5 pul with a nominal content of
0.16 mg/ml were injected and eluted with a mobile phase gradient consisting of trifluoro acetic acid
(2 ml per liter of water) (A) and acetonitrile (B) at a flow rate of 1.0 ml/min. The following
gradient conditions were applied: 0 - 1 min 75% A /25 % B; until 3.5 min changed to 50 % A /50
% B; until 11.5 min changed to 43 % A / 57 % B; until 13 min changed to 15 % A / 85 % B and
20 keptuntil 16 min at 15 % A / 85 % B, followed by re-equilibration to 75% A / 25 % B. The column
temperature was 40°C and the detection wavelength was 260 nm (using diode array detection). The
quantitation of regorafenib was done via external standard with 3-point calibration. The
degradation products are quantified using the same calibration function obtained with regorafenib
reference standard. This HPLC method is fully validated for a solid oral dosage for containing
25  regorafenib and meets all requirements with respect to selectivity, precision, linearity and
robustness. The elution time for the regorafenib peak is about the same as for the method described

above

2} HPLC method for the determination of the specific degradation product 4-(4-amino-3-
fluorophenoxy jpyridine-2-carboxylic acid methylamide (IUPAC: 4-(4-amino-3-fluorophenoxy)-N-
30  methylpyridine-2-carboxamide} (AFP-PMA). Samples were prepared by dilution of drawn
formulation aliquots with aceton to a final regorafenib concentration of 3000ug/ml. 15pl of each
sample were injected into an Agilent 1100 HPLC system (Agilent, Waldbronn, Germany), and
samples kept at 10° in the autosampler were run on a Symmetry C18 column (150 x 4,6mm -
3. 5um particle size, Waters, Eschbormn, Germany) held at 20°C with a flow rate of Iml/min. The
35 mobile phase consisted of a mixture of potassium phosphate buffer pH 2.4 (A) and



b) 10 g of hydrophobic colloidal silica (Aerosil(r) R972) was dispersed in
light liquid paraffin (500 20nL) at roomtenperature for 15 mnutes using a
hi gh sheawor0041210230 rpn) to prepare the suspendi ng PehiEPk@2(022%6% 44)
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matrices (water and paraffin), and were: LOD: 4ppm = 0.0004% (water), 13ppm = 0.0013%
10 (paraffin); LOQ: 13ppm = 0.0013% (water) and 43ppm = 0.0043% (paraffin).

Example 1: Ophthalmological suspension comprising regorafenib monohydrate in oleoyl

polyethyleneglycol glyceride (20 mg/ml)

200 mg of micronized regorafenib monohydrate was suspended in oleoyl polyethyleneglycol
glyceride (10 ml). The suspension was homogenized by stirring at room temperature for 15

15 minutes.

Stability of regorafenib in oleoyl polyethyleneglycol glyceride was tested at a concentration of 3
mg/ml over 4 weeks at 25°C, 60% relative humidity (r.h.} and 40°C, 75% r.h.. Regorafenib content
ranged between 95.0-101% of theoretical concentration, largest unidentified degradation product
ranged from 0.3 to 0.7%. 4-(4-amino-3-fluorophenoxypyridine-2-carboxylic acid methylamide
20 (AFP-PMA) content was below < 13 ppm = 0.0013% (< LOD determined for paraffin based

formulation, Table 2). For analytical details see HPLC Method section above.

Table 2. Content and stability of regorafenib within oleoyl polyethyleneglycol glyceride based

formulation:
1 2 3 4 5 6 7
Storage | Storage | regorafenib | AFP-PMA Largest Largest Largest
time condition | content (% content (% unidentified | unidentified | unidentified
of referring to secondary secondary | degradation
theoretical), | Regorafenib) | component component product in
via external | , via external | in standard in sample sample (%
calibration calibration (% of (% of of
summarized | summarized | summarized
peak areas} | peak areas) | peak areas)
0 95.0 < 0.0013 0.04 0.04 0.7
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1 day 25°C/ 101 < 0.0013 0.04 0.04 0.6
60% 1.h.
4weeks | 25°C/ 99.0 <0.0013 0.04 0.04 0.3
60%r.h.
4weeks 40°C/ 98.7 <0.0013 0.04 0.04 0.3
75%r.h.

Example 2: Ophthalmological suspension comprising regorafenib monohydrate in liquid

paraffin (20 mg/ml)

5 400 mg of micronized regorafenib monochydrate was suspended in 20 ml of light liquid paraffin.

The suspension was homogenized by stirring at room temperature for 15 minutes.

Stability of the suspension was tested at a concentration of 20mg/m! over 13 weeks at 25°C, 60%
relative humidity (r.h.) and 40°C, 75% r.h.. Regorafenib content ranged between 74.8-99.6% of
theoretical concentration. The observed fluctuation is most likely due to inhomogeneity of the
10 sample after manual shaking of the suspension. No unidentified degradation product was observed
in chromatograms. AFP-PMA content was below < 43 ppm = 0.0043% (< LOQ determined for

paraffin based formulation, Table 3). For analytical details see Analytics section above.

Table 3. Content and stability of regorafenib within paratfin based formulation.

1 2 3 4 5 6 7
Storage | Storage | regorafenib | AFP-PMA Largest Largest Largest
time condition | content (% content (% unidentified | unidentified | unidentified
of referring to secondary secondary | degradation
theoretical), | Regorafenib) | component component product in
via external | , via external | in standard in sample sample (%
calibration calibration % of (% of of
summarized | summarized | summarized
peak areas} | peak areas) | peak areas)
0 99.6 < 0.0043 0.04 0.04 -
4 weeks | 25°C/60 85.4 < 0.0043 0.04 0.04 -
Yor.h.
4 weeks | 40°C/75 74.8 < 0.0043 0.04 0.04 -
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paraffin). 200 ng of regorafenib nonohydtate was added to an aliquot of the
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of Regorafenib within Exanple 5 fornul ation

Table 7. Content and stability

Cont ent Degradati on

Content Regorafeni b product/ AFP-PMA Degradation Storage condition Reg

orafenib |
(9
5
10
15
20

Example 3:

(g/1) (% of nom nal) max.

hydrophobic colloidal silica in liquid paraffin (20 mg/ml)

0.25 g of hydrophobic colloidal silica (Aerosil® R972) was dispersed in light liquid paraffin (50

ml) by stirring at room temperature to prepare the suspending vehicle (0.5% (w/v} hydrophobic

colloidal silica in light liquid paraffin). 200 mg of regorafenib monohydrate was added to an

aliquot of the suspending vehicle (10 ml) and the suspension was homogenized for 45 min. using a

vibration mill at a frequency of 9.1 57\

Afterwards, the suspension was filled into glass vials (approximately 6 ml per vial) and the vials

were closed with rubber stoppers and sealed with aluminium crimp caps.

Stability of the suspension was tested over 4 weeks at 4°C, room temperature (approx. 25°C) and

40°C/ 75% relative humidity (see Table 4). The variation and apparent higher concentrations

relating to the nominal content (between 100 and 125 %) is most likely due to an artefact in sample

preparation for analytics. The mode of sample preparation of silica-containing suspensions has

been optimized subsequently as described in example 4 b).

Table 4. Content and stability of Regorafenib within Example 3 formulation

Content Degradation
Content ) AFP-PMA | Degradation
. ) Regorafenib product/ _
Storage condition | Regorafenib’ content products/
(% of max. single
(gD . (%0) sum (%)
nominal) (%)
4°C 21.07 109.3 0.05 <0.005 0.05
RT 24.13 125.2 0.05 <0.005 0.05
40°C/ 75 % r.h 19.41 100.7 <0.05 <0.005 <0.05

"based on anhydrous drug substance

Example 4:

hydrophobic colloidal silica in liquid paraffin (20 mg/ml)

Ophthalmological suspension comprising regorafenib monchydrate and 2%

single (% content (% products/ sum
Ophthalmolegical suspension comprising regorafenib monohydrate and 0.5%



WO 2013/ 000917PCT/ EP2012/ 062365 - 24 - 4C 19.14 99.3 <0.05 <0.005 <0.05 RT
18.55 96.2 <0.05 <0.005 <0.05 40C 75 ,/0 r.h. 18.76 97.3 <0.05 <0. 005

<0. 05 bawecdommoeainydr ous drug substance Exanpl e 6: Qpht irarmrk@giocsks
suspensi on conpri sing regorafenib nonohydrate in water based vehicle (20
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i sotoni ¢ sodium chloride solution (48 g;2%.9% NaCl in water) at 70C. The

m xture was cooled down to roomtenperature while stirring. At room

t enmperature gvaporated water, and subsequently polysorbate 80 (0.5 g) was

added and di ssol.ved der erate sti.rring. 518 .of _reqgor af eni

onohyar at o Ja0! aeitecroufB R R Rl Y B8R st PR RIS "hhat ¢ ne
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m nut es. St ahil.i. - the i t ! 10
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Regor af enfb #6reténg Vihigliget Mheé igelen SUBBRBsiIN 99% pmogdiiet B e 81 ¢oRT @ ibrEeT on.
The observedmfil #¢ttatdcpprd. ssmost i kely due to inhonogeneity of the sanple
after manual shakin Largest unidentified degradation
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Stability of Stliaelgt(}? roﬂhg Qlilslt?enw.oé \mxSQGs%toggr 4b\xaf‘e%1?sdat fél%, %!)lmattergl&erllziturg' (a%prox. 25°C) and
10 40°C/ 75% relative humidity (see Table 5). The variation and apparent higher concentrations
relating to the nominal content (between 104 and 118 %) is most likely due to an artefact in sample
preparation for analytics. The mode of sample preparation of silica-containing suspensions has

been optimized subsequently as described in example 4 b).

15 Table 5. Content and stability of Regorafenib within Example 4 a) formulation

20

25

Content Degradation
Content ) AFP-PMA | Degradation
Storage ) Regorafenib product/
N Regorafenib' . content products/
condition (% of max. single ,
(&) . (“0) sum (%)
nominal) (%)
4°C 20.01 103.8 <0.05 <0.005 <0.05
RT 21.84 113.3 0.05 <0.005 0.05
40°C/ 75 %

! 22.67 117.6 0.05 <0.005 0.05

r.h.

!'based on anhydrous drug substance

b)

10 g of hydrophobic colloidal silica (Aerosil® R972) was dispersed in light liquid paraffin (500
mlL} at room temperature for 15 minutes using a high shear mixer (10230 rpm) to prepare the
suspending vehicle (2% (w/v) hydrophobic colloidal silica in light liquid paraffin}). 9 g of
regorafenib monohydrate was added to an aliquot of the suspending vehicle (450 mL) and the
suspension was homogenized for 45 minutes using a high shear mixer (10230 rpm).

The suspension was filled into glass vials (5§ mL per vial) and the vials were closed with rubber
stoppers and sealed with aluminium crimp caps. Afterwards, the vials were irradiated by gamma-
radiation at an effective dose of 27.9 kGy.

Stability of the radiated suspension was tested over 4 weeks at 40°C/ 75% relative humidity (see

Table 6). The mode of sample preparation of silica-containing suspensions was optimized at this



345 6 7 Storage Storage regorafeni b AFP-PMA Largest Largest Largest tine
condition content (1)/0 content (% unidentified unidentified unidentified
of referrwogotimosacondary secondary degradation t heor eCirE®R(1,2/091385
external Regorafenib) , via external conponent in standard
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time point. The content of Regorafenib ranged between 98 and 103 % of the nominal content. AFP-

PMA content was below 0.005 % (50 ppm).

Table 6. Content and stability of Regorafenib within Example 4 b) formulation

Gamma Content Degradatio AFP-
Storage Content Degradatio
Storag | radiatio Regorafeni n product/ PMA
conditio | Regorafenib n products/
e time n(27.9 b (% of max. single | content
n (o) . sum (%)
kGy) nominal) (%) (%)
0 No - 19.51 101.2 0.05 <0.005 0.05
0 Yes - 18.96 98.3 0.05 <0.005 0.05
40°C/ 102.4
4 Yes 19.74 0.05 <0.005 0.1
75 % r.h.

' based on anhydrous drug substance

10 ExampleS: Ophthalmological suspension comprising regorafenib monohydrate and 5%

hydrophobic colloidal silica in liquid paraffin (20 mg/ml)

2.5 g of hydrophobic colloidal silica (Aerosil® R972) was dispersed in light liquid paraffin (50 mL)

by stirring at room temperature to prepare the suspending vehicle (5% (w/v) hydrophobic colloidal

silica in light liquid paraffin). 200 mg of regorafenib monohydrate was added to an aliquot of the
15  suspending vehicle (10 mL) and the suspension was homogenized for 45 min. using a vibration

mill at a frequency of 9.1 s7.

Afterwards, the suspension was filled into glass vials (approximately 6 mL per vial) and the vials

were closed with rubber stoppers and sealed with aluminium crimp caps.

Stability of the suspension was tested over 4 weeks at 4°C, room temperature (approx. 25°C) and
20 40°C/ 75% relative humidity (see Table 7). The variation in the content (between 99 and 97 %) is

most likely due to an artefact in sample preparation for analytics. The mode of sample preparation

of silica-containing suspensions has been optimized subsequently as described in example 4 b).

Table 7. Content and stability of Regorafenib within Example 5 formulation

Content Degradation )
Content ) AFP-PMA | Degradation
- ) Regorafenib product/
Storage condition | Regorafenib!' ) content products/
(% of max. single
g/ . . (%) sum (%)
nominal) (%)
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4°C 19.14 99.3 <0.05 <0.005 <0.05

RT 18.55 96.2 <0.05 <0.005 <0.05
40°C/ 75 % r.h. 18.76 973 <0.05 <0.005 <0.05

"based on anhydrous drug substance

Ophthalmological suspension comprising regorafenib monohydrate in water

based vehicle (20 mg/mi)

Example 6:

1.7 g of hydroxypropymethylcellulose 15 cp (HPMC) was dispersed in isotonic sodium chloride
solution (48 g, 0.9% NaCl in water) at 70°C. The mixture was cooled down to room temperature
while stirring. At room temperature evaporated water, and subsequently polysorbate 80 (0.5 g) was
added and dissolved under moderate stirring. 518 mg of regorafenib monohydrate was added to an
aliquot of the prepared vehicle (24.5g) and the suspension was homogenized by gently stirring at

room temperature for 15 minutes.

Stability of the suspension was tested at a concentration of 10 mg/ml over 13 weeks at 25°C, 60%
relative humidity (r.h.) and 40°C, 75% r.h.. Regorafenib content ranged between 103-112% of
theoretical concentration. The observed fluctuation is most likely due to inhomogeneity of the
sample after manual shaking of the suspension. Largest unidentified degradation product was <
0.1% of summarized sample related peak areas. Amount of AFP-PMA was determined only after 9

weeks storage.

Table 8. Content and Stability of Regorafenib within water based formulation.

calibration calibration (7)/,
summari zed peak areas) (,/0 of summarized peak areas) of sunmarized peak

1 2 3 4 5 6 7
Storage | Storage | regorafenib | AFP-PMA Largest Largest Largest
time condition | content (% content (% unidentified | unidentified | unidentified
of referring to secondary secondary | degradation
theoretical), | Regorafenib) | component component product in
via external | , via external | in standard n sample sample (%
calibration calibration (% of (% of of
summarized | summarized | summarized
peak areas} | peak areas) | peak areas)
0 103 n.d. 0.04 0.04 -
4 weeks | 25°C/60 104 n.d. 0.1 0.04 -
Yor.h.
4weeks | 40°C/75 112 n.d. 0.1 0.04 -

of



Aweeks 40C/ 75 112 n.d. 0.1 0.04
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anmount of the
in the standar @#Cugpdoizneisbe HPLC

In

i s not AFP-PMA.

Sai d degradation product s not detectable|in the stlandard byt 1s forfed in
t he fornul at+en- _“EM/.Wg! e—f+Opht-pal r7*“'§f*gi ¢al—suspeAston—conprsithg
regorafenib ﬁ%ﬁ) dﬁ‘?é in mddle ch?im'n trijgl yceridgs (MCT, mglyol) (20
ng/ M) Exanple 7 was%prepared according tojexanple 1. Table 9. Content{ and
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St orage Storage regorafeni b AFP- PMA ?_'ar gest
Yor.h.
13 25°C/60 104 n.d. 0.06 0.04 -
weeks %r.h.
13 40°C/75 104 n.d. 0.06 0.04 -
weeks %r.h.
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In tables 2, 3 and 8 above column 5 describes the percental amount of the largest unidentified

secondary component in the standard used in the HPLC method to be compared with the value of

column 6 which describes the percental amount of the same unidentified secondary component in

the formulation. Column 7 describes the percental amount of the largest unidentified degradation

product in the formulation which is not AFP-PMA. Said degradation product is not detectable in

the standard but is formed in the formulation.

Example 7:

chain triglycerides (MCT, miglyol) (20 mg/mi)

Example 7 was prepared according to example 1.

Table 9. Content and stability of regorafenib within MCT- based formulation.

Ophthalmological suspension comprising regorafenib monohydrate in middle

via external

calibration

, via external

calibration

in standard
(% of
summarized

peak areas)

in sample (%

summarized

1 2 3 4 5 6 7
Storage | Storage | regorafenib | AFP-PMA Largest Largest Largest
time con- content (% content (% unidentified | unidentified | unidentified
dition of referring to secondary secondary degradation
theoretical), | Regorafenib) | component component product in

of

peak areas)

sample (% of
summarized

peak areas)




Largest Largest tinme con- content (% content (% unidentified unidentified
unidentified dition of referring to secondary secondary degradation

t heor et i caiD)2013ui0918xt er nal Regorafenib) , via external eOFEPRER61365
standard conponent in sanple (% product in sanple (% of calibration
calibration (% of sunmarized

-6 -

0 106.0 <0.0043 <0.1 <0.1 <0.1

4 weeks | 25°C/60 99.5 <0.0043 <0.1 <0.1 <0.1
Yor.h.

4 weeks | 40°C/75 101.8 <0.0043 <0.1 <0.1 <0.1
%or.h.

13 25°C/60 101.0 <0.0043 <0.1 <0.1 <0.1
weeks %or.h.

13 40°C/75 101.5 <0.0043 <0.1 <0.1 <0.1
weeks Yor.h.

Example 8: Ophthalmolegical suspension comprising regorafenib monohydrate in

oculentum simplex (20 mg/g)

100 mg of micronized regorafenib monohydrate was suspended in 4900 mg oculentum simplex
5  (composition: cholesterole 1%, liquid paraffin 42.5%, soft paraffin 56.5% by weight). The
suspension was homogenized by stirring at room temperature in an Agate motar for approximately

1 minute.

Example 9: Topical efficacv of different formulations containing resorafenib in the Jaser-

10 induced choroidal neovascularization (CNV) model

The aim of this study was to determine whether twice daily topical administration (eye drops) of

the topical ophthalmological pharmaceutical compositions according to the invention results in a

decrease of vascular leakage and/or choroidal neovascularization in a rat model of laser-induced

choroidal neovascularisation (Dobi et al, Arch. Ophthalmol. 1989, 107(2), 264-269 or Frank et al,
15 Curr. Eye Res. 1989 Mar, 8(3), 239-247)

For this purpose, a total of 133 pigmented Brown-Norway rats with no visible sign of ocular
defects were selected and randomly assigned to eight groups of six to eight animals each. On day 0,
the animals were anaesthetized by an intraperitoneal injection (15 mg / kg xylazine and 80 mg / kg
ketamine (dissolved in water containing 5 mg/ml chlorobutanol hemihydrate and propylenglycol)
20 After instillation of one drop of 0.5 % atropin (dissolved in 0.9 % saline containing
Benzalkoniumchloride) to dilate the pupils, choroidal neovascularisation was induced by burning
six holes in the retina (disruption of Bruch’s membrane) of one eye per animal (lesion size: S0 pm,

laser intensity: 150 mW; stimulus duration: 100 ms}) using a 532 nm argon laser.
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The following formulations were included:

a) 100 % oleoyl polyethyleneglycol glycerides as used in example 1 (vehicle control),

n==8

b) Example 1 (20 mg/ml, suspension), n=8

c) 100 % light liquid paraffin as used in example 2 (vehicle control), n=8

d) Example 2 (20 mg/ml, suspension}, n=8

e) Water-based vehicle (Hydroxypropymethylcellulose 15 ¢p 3.5%, polysorbate 80 0.5%,

isotonic NaCl solution 96% as used in example 6 (vehicle control), n=6

) Example 6 (20 mg/ml, suspension), n=6

2} 0.5 % hydrophobic colloidal silica in liquid paraffin as used in example 3 (vehicle

control), n=10

h) Example 3 (20 mg/ml, suspension), n=10

i) 2.0% hydrophobic colloidal silica in liquid paraffin as used in example 4 (vehicle

control), n=10

i Example 4 (20 mg/ml, suspension), n=10

k) 5.0% hydrophobic colloidal silica in liquid paraffin as used in example 5 (vehicle

control), n=10

b Example 5 (20 mg/ml, suspension), n=10

m) 100 % Miglyol as used in example 7 (vehicle control), n=8

n) Example 7 (20 mg/ml, suspension), n=7

0} 100 % oculentum simplex as used in example 8 (vehicle control}, n=8

1) Example 8 (20 mg/g, suspension), n=6

Of each formulation, 10 pl were applied to the affected eye twice daily at an 10:14 hour interval
during the complete observation period of 23 days. The body weight of all animals was recorded
before the start and once daily during the study. An angiography was performed on day 21 using a

fluorescence fundus camera (Kowe Genesis DI, Japan). Here, after anesthesia and pupillary
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dilation, 10 % sodium fluorescein (dye, dissolved in water} was subcutancously injected and
pictures were recorded approximately 2 min after dye injection. The vascular leakage of the
fluorescein on the angiograms was evaluated by three different examiners who were blinded for
group allocation (examples 1 to 3 versus respective vehicle). Each lesion was scored with 0 (no
5  leakage) to 3 (strongly stained), and a mean from all 6 lesions was used as the value for the
respective animal. On day 23, animals were sacrificed and eyes were harvested and fixed in 4%
paraformaldehyde solution for 1 hour at room temperature. After washing, the retina was carefully
peeled, and the sclera-choroid complex was washed, blocked and stained with a FITC-isolectine B4
antibody in order to visualize the vasculature. Then, the sclera-choroids were flat-mounted and
10 examined under a fluorescence microscope (Keyence Biozero) at 488 nm excitation wavelength.

The area (in pm?) of choroidal neovascularization was measured using ImageTool software.

Results:

A) Efficacy regarding vascular leakage (angiography scores day 21):

15 Fig. 1: Angiography scores of vehicle (oleoyl polyethyleneglycol glycerides (Labrafil), formulation
a) and regorafenib (example 1, formulation b) treated animals at day 21. Data are presented as

mean = SD, p-value according to t-test. N=8 per group.

Table 10: Raw data of the histogram depicted in Fig. 1. Single values represent the means from

three different observers blinded with respect to treatment.

Animal 100% oleoyl polyethyleneglycol glycerides | Example 1 (formulation b)
(formulation a)
1 1.80 1.14
2 1.72 0.67
3 1.63 1.44
4 1.72 0.90
5 1.67 1.00
6 2.00 1.22
7 1.56 1.33
8 2.33 1.33

20
Fig. 2: Angiography scores of vehicle (paraffin, formulation c¢) and regorafenib (example 2,
formulation d) treated animals at day 21. Data are presented as mean == SD, p-value according to t-

test. N=8 per group.
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Fig. 4: Neovascular area of vehicle (oleoyl polyethyleneglycol glycerides (Labrafil), formulation a)

15

SD, p-value according to t-test. N=8 per group.

and regorafenib (example 1, formulation b} treated animals at day 23. Data are presented as mean +
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1.67 1.00 test. N=8 per group.

Table 14: Raw data of the histogram depicted in Fig. 5. Single values represent the means from all

six lesions.

Animal 100 % paraffin (formulation ¢) Example 2 (formulation d)

1 105910 62047
2 81060 70927
3 98735 84481
4 85019 80151
5 98071 70568
6 101668 59804
7 99413 63145
8 113797 91466

10 Fig. 6: Neovascular area of vehicle (water based, formulation e)) and regorafenib (example 3,
formulation f} treated animals at day 23. Data are presented as mean + SD, p-value according to t-

test. N=5 per group.

Table 15: Raw data of the histogram depicted in Fig. 6. Single values represent the means from all

six lesions.



6 2.00 1.22 7 1.56 1.33 8 2.33 1.33 20 Fig. 2: Angiography scores of
vehicle (paraffin, formulation c) and regorafenib (exanple 2, fornulation
d) treat sdOaniymba7at day 21. Data are presented as nmeaRCTSP20IRAVBLLIE
according to t-test. N=8 per group. WO 2013/000917PCT/ EP2012/ 062365 - 29 -
Tabl e 11: Raw data of the histogramdepicted in Fig. 2. Single val ues
represent the means fromthree different3bbservers blinded with respect to
treatment. Animal 100% paraffin (formulation c) Exanple 2 (forrmulation d) 1

2.33 1.29 2 1.|/ahirhal/ 8 farrdulmidn@. 69 4 1. 91 1.34ample3 ddrmhifion 1)
1 78759 107547
2 83420 117379
3 96239 72404
4 107654 99371
5 87960 91977

In both groups, one flatmount preparation each could not be scored due to poor tissue quality.

Results for example 1:

5  Table 16 (n=8 per group})

Formulation A) Vascular leakage B) Choroidal
[angiography score] neovascularization lesion size
[mm?]
a) 160% oleoyl polyethyleneglycol | 1.80 £ 0.25 92596 = 20754

glycerides (vehicle control)

b) Regorafenib (260 mg/ml) | 1.13+£0.26 56942 + 22025

suspension in  100%  eleoyl
polyethyleneglycol glycerides
(example 1)

p-value < 0.001 0.005

Results for example 2:

Table 17 (n=8 per group)

Formulation A) Vascular leakage B) Choroidal
[angiography score] neovascularization lesion size
(pm’]
¢) 100 % liquid paraffin (vehiele | 2.05 £ 0.33 97959 + 10580
controf)
d) Regorafenib (20 mg/ml) | 1.16=0.39 72824 + 11496
suspension in 100 % liquid
paraffin (example 2)
p-value <0.001 <0.001

10 Results for example 6:



6 2.06 1.00 7 2.10 0.96 8 2.54 1.51 Fig. 3: Angiography scores of

vehicle (water based, formulation e) and regorafenib (exanple 3,

5f or mul atworzof3joovrieat ed ani mal s at day 21. Data are pre®emEPdoiasersenin SD,

p-val ue according to t- test. N=6 per group. Table 12: Raw data of the

hi stogram depicted in Fig. 3. Single values represent the neans fromthree

di fferent observers blinded with respect3to treatnment. B) Efficacy

regardi ng neovascul ari zati on (neovascul ar area day 23): Fig. 4.

Neovascul ar ngﬁ 6\@@1@ ﬁip@or(l@kz%@,)HZS p@lgyﬁpkbyh@mﬁghamalongl ycer| des

(Labrafl |) Ir T U.I.IUII u. 15u.||d I AT _CT1 UI\(A IUI Ilul u.tiGn b

treated ani wg‘frén E\t"’?jay 23. Data al ?Sf’%&‘éh{e@& nl@a(ﬁ"’wd p-val ue accor di ng

to t-test. N=8 per group. WO 2013:{@@1&9@58@&@201@6%@%&1&01}36ansiEabI e 13:

Raw data of |the histogram depicted in Fig. 4. Sing lll e]val ues represent fhe
Y

means fromall six lesions. Animal 100 % ol eoyl po t hyl enegl ycol
gl yceri des (#&0Vsen-lesedowehigle céenhpl ¢ 1.86 €089 nul at i on| WROa: 11346507 90562 2 {70878

59819 3 84254 O aatatchib 020" mg/ml) | 1.62 = 0.50 97736 = 17027

suspension in water-based vehicle

(example 6)
p-value 0.330 (n.s.) 0.471 (n.s.)

Results for example 7:

Table 19 (n=8 fo vehicle, n=7 for regorafenib)

Formulation A) Vascular leakage B) Choreidal
[angiography score] neovascularization lesion size
[nnv?]
m) 100% middie chain | 1.53 +0.50 84971 &= 14882
triglycerides (Miglyol, wvchicle
control)
n) Regorafenib (20 mg/ml) | 140027 68127 + 8954

suspension in miglyol

p-value 0.567 (n.s.) 0.022

Results for example 8:

Table 20 (n=8 for vehicle, n=6 for regorafenib})

Formulation A) Vascular leakage B) Choroidal
[angiography score] neovascularization lesion size
[m?]
o) 100% Oculentum simplex | 1.41 =041 83301 29729

(vehicle control)

p) Regorafenib (20 mg/g)| 1.11=0.36 60628 £ 17812

suspension in oculentum simplex

p-value 0.180 (n.s.) 0.010

Results for example 3, 4 and example 5:
10 Table 21 (n= 8 - 10 per group)



72584 5 93586 30455 6 69696 47866 7 103307 23991 8 98472 63033 Fig. 5:
Neovascul ar area of vehicle (paraffin, fornmulation c) and regorafenib
(exanpl e RO 26f3gomurat i on d) treated ani mal s at day 23. PaTr&rarie/opa3esent ed
as nean SD, p-value according to t- test. N=8 per group. Table 14: Raw
data of the histogramdepicted in Fig. 5. Single values represent the neans
fromall six lesions. Animal 100 A paraffim (fornulation c) Exanple 2
(formulation d) 1 105910 62047 2 81060 70927 3 98735 84481 4 85019 80151 5

98071 Formulation A} Vascular leakage B) Choroidal
[angiography score] neovascularization lesion size
[nny?]
g) liquid Paraffin 0.5% Aerosil | 1.65+0.15 78040 421180

(vehicle control), n=10

h) Regorafenib (20 mg/mi) | 1.14+034 55364 = 8307
suspension in liquid Paraffin
0.5% Aerosil (example 3), n=9 for
A), n=10 for B)

i) liguid Paraffin 2% Aerosil | 1.63=0.16 82750 £ 12471

(vehicle control), n=10

j) Regorafenib (20 mg/ml)| 1.11+0.13 51209 + 4463
suspension in liquid Paraffin 2%
Aerosil (example 4), n=8 for A),
n=10 for B)

k) ligquid Paraffin 5% Aerosil | 1.70=0.24 66389 + 8790
(vehicle control)

1)  Regorafenib (20 mgml) | 1.32=0.19 54984 £ 9973

suspension in liquid Paraffin 5%

Acerosil (example 5)

p-valuegvs h <0.001 0.0055
p-value i vs j <0.001 <0.001
p-value k vs 1 0.001 0.014

Example 10: Ocular pharmacokinetics:

A)

At day of experiment a defined dose of the test compound (regorafenib monohydrate 20mg/ml) as
5 suspension in different vehicles is applied to each eye by the use of an Eppendorf pipet. In a period
of 24 to 96 hours after application a sequence (8-12 time points} of animals were sacrificed to get
the eyes of these animals (rats). These eyes were rinsed i 1 ml of physiological saline solution at
least 2 times and afterwards dried with a paper flies. To determine the total concentration of the test
compound in the eye it is homogenized within a defined amount of saline solution and an aliquot of

10 the homogenate is spiked with Acetonitrile to precipitate proteins in the solution. After



70568 6 101668 59804 7 99413 63145 8 113797 91466 10Fig. 6: Neovascul ar
area of vehicle (water based, fornulation e)) and regorafenib (exanple 3,
formul at iwo 201¥weared ani mal s at day 23. Data are presemCe®Pasi2ezns SD,
p-val ue according to t-test. N=5 per group. WD 2013/000917

PCT/ EP2012/ 062365 - 31 - In both groups, one flatnount preparation each
coul d not be scored due to poor tissue géflity. Results/or exanple I:
5Table 16 (n=8 per group) Formulation A) Vascul ar | eakage [angi ography
score] B) Chat@igdahn, neovaspdhadint zZat e tomP&in® Mns 112 ol known @kordf€i%0e0] eoyl

pol yet hyl enegrlc)Xu%g lwegel (%ﬁgn ii}iiecg \%1%}1 ?(p\{n%griia 6': EC/E/&Q\t/Ig %le&xods. Are the concentrations of the test
compound or its possible known decomposition products to be determined in some defined
compartments of the eye, the eyes are dissected into the appropriate compartments and each
5 compartment is homogenized, handled and measured as described above.
In that way a concentration-time curve is determined; this is then used to calculate standard
pharmacokinetic parameters to assess the qualification of a certain formulation {concentration
maximum and half-life). The calculated standard pharmacokinetic parameters of the test compound
or of the hereof released active pharmaceutical ingredient are: AUCnom, Cumax, and MRT (mean
10 residence time).
Pharmacokinetic parameters regarding regorafenib calculated from eye concentration-time curves

for equal doses but with different formulations are shown in the table below.

Table 22:
Crax [mg/L] | AUCom [kg*h/L] MRT [h]
Labrafil (example 1) 1.0 23 40
Paraffin (example 2) 1.4 28 41
Water (example 6) 1.8 53 28
Miglyol (example 7) 1.1 12 30
Oculentum Simplex (example 8) 1.7 4.8 28
15 B)

Three unanaesthetized female rabbits were administered with a defined amount (30 uL) of
suspension in Paraffin in the lower lacrimal sac of each eye. Using a glass capillary over a period
of 60 min, several weight controlled samples (n=8) of tear fluid were collected. The determination
of the concentration of the compound in the fluid and the evaluation of the pharmacokinetic

20 parameters is the same as described above.

Table 23:

Cruax [mg/L] AUCom [kg*W/L] | MRT [h]

Paraffin (example 2) 149 99 0.6

The results show a surprisingly high residence time of the active agent in the tear fluid and on the

comea.



1.80 = 0.25 92596 = 20754 b) Regorafenib (20 ng/m ) suspension in 100%
ol eoyl polyethyl eneglycol glycerides (exanple 1) Results for exanple
2: Tabl e W0 2032@09per group) Fornulation A) Vascul ar | ezkag®2¢1angideyr aphy
score] B) Choroidal neovascul arization |esion size [Ftng] c) 100 A
liquid paraffin (vehicle control) 2.05 = 0.33 97959 10580 d)
Regorafenib (20 nmg/m ) suspension in 1003%1iquid paraffin (exanple 2)

WO 2013/ 000917PCT/ EP2012/ 062365 - 32 -

Although the invention has been disclosed with reference to specific embodiments, it is apparent
that other embodiments and variations of the mvention may be devised by others skilled in the art
without departing from the true spirit and scope of the invention. The claims are intended to be

construed to include all such embodiments and equivalent variations.



Tabl e 18 (n=6 per group for |eakage, n=5 per group for neovascul arization)
Results for exanple 7: Table 19 (n=8 fo vehicle, n=7 for regorafenib)
Resul t s fwo 2ex3z00pd1e 8: Table 20 (n=8 for vehicle, n=6 feCcTErPgURAbBGRS b)
Formul ation A) Vascul ar | eakage [angi ography score] B) Choroidal

neovascul ari zation | esion size EttnRl o% 100%5cul ent unsi npl ex (vehicle
control) 1.41 0.41 83301 9729 p) Regottfeni b(20ny/ g) suspension in

ocul entum sinplex 1,11 0.36 60628 17812 p-value 0.180 (n.s.) 0.010 WO
2013/ 00091 7P habER20ik0@62365 - 33 - Exanple 10: Ccul ar pharmacoki neti cs:
A) At day of experinent a defined dose of the test conmpound (regorafenib
nonohydr at e 20ng/ ensi i.0..di o]

each eye by f u‘{smebl)g Sﬁ‘hﬁ‘ﬁggﬁ%zﬁ’ ?a%‘ﬁ%"g“é‘ .1 C({ Ogm% Cg %{59%? esg%lﬁé]%l@ glé'd%our S
after applicati orrolats eqpliemeeui@Ly Zcipiatris %ﬁmfmgsi)afem) caﬁmmm@plmﬁreofgawwm ced
to get the eyes ofdihess Rl PR shabh@bihiy LRG8SEIc QYIS WBLEn fleNSRFbskiBn & M of
physi ol ogi cal sal | ne solution at | east tines and afterwards dried with a

paper fliés. To JdEPPERIINETPREE BE A CotE¥ntimgtdeon gk PrricPESRIEBBEIRY i n
the eye it is hormogpmilzedicwi thin a defined amount of saline solution and an
aliquot of 10the honpgenate is spiked with Acetonitrile to precipitate
proteins in the I ntri: i A -pat ant
Phe test compound i S Smr ot i dosbi e Sy bt I e UERE 0P
quantified with agptopriate LC M5- M5 net hods. Are the concentrations of the
test conpound or its possible known deconposition products to be determ ned
in sone defimped cospafhd@its c@fpodidie o) of tfiRs EWESwiafd i SSGRaE@Es i ©lid he
appropri a}ge conpafrtmants and each 5conpartnment is honogeni zed, handl ed and
measur ed ‘as descriBed above. In that way a concentration-tinme curve is
determned; this is then used to cal cul ate standard pharnacokinetic
paraneters t®6 assldspharhecegigalcpfuasitien ofranpof gaigerttaidnviferinntyd aetivorgent is in a
(concentration maxjammR@nd half-1ife). The cal cul ated standard

phar macoki netic paraneters of the test conpound or of the hereof released

active pharnmpceut i ngredi ent are: UGi Gaa, ,, and. . o
P n? 'llhe pharmacZutica composﬁ’on of an claxms% to 4 wheremn the ac(tlve agent 18 n a

microcrystalline form.

I5 6 The pharmaceutical composition of any of claims 1 to 5 wherein the concentration of the active
agent in the pharmaceutical composition is from 0.01 to 10% by weight of the total amount of

the composition.

7. The pharmaceutical composition of any of claims 1 to 6 wherein the pharmaceutically
acceptable vehicle is selected from the group comprising oleoyl polyethyleneglycol gylcerides,

20 linoleoyl polyethyleneglycol gylcerides, lauroyl polyethyleneglycol gylcerides, liquid paratfin,
light liquid paraffin, soft paraffin (vaseline), hard paraffin, castor oil, peanut oil, sesame oil,

middle chain trigylcerides, cetylstearylalcohols, wool fat, glycerol, propylene glycol,

polyethyleneglycols (PEG) or a mixture of those, water or a mixture thereof.

8. The pharmaceutical composition of any of claims 1 to 7 based on a non-aqueous vehicle.
25 9. The pharmaceutical composition of any of claims 1 to 8 based on a hydrophobic vehicle.
10. The pharmaceutical composition of any of claims 1 to 9 wherein the pharmaceutically

acceptable vehicle is selected from the group comprising liquid paraffin, light liquid paraffin or

a mixture thereof.



10residence tine). Pharmacokinetic paranmeters regarding regorafenib

cal cul ated fromeye concentration-tinme curves for equal doses but with

di ff er entwbanmuloadirons are shown in the table bel ow TalpCe/EP2012068p5 Thr ee
unanaest heti zed fenmale rabbits were adm nistered with a defined amount (30
M.) of suspension in Paraffin in the lower |acrinal sac of each eye. Using
a glass capillary over a period of 60 ni#,- several weight controlled
sanples (n=8) of tear fluid were collected. The determ nation of the
concentrati onl.of ThbehadRuRALHNEbniptsitohef dnly uf (ﬂlanﬁd’lﬂtotlh&)nﬁ)ﬁahgliaﬁﬁeﬂﬁhaﬁfacéhhﬁlly

har macoki netic 20 met er's as described abo ble 23: Cm
o LTAUG. | [kor hEFTRRAE [P Ba S P T eXaRbIe: 5y ra ealit s hapegens.

sur pri si ngly hi ghorgaes rdeivems, phl maV@dompdmentae&motleacag:@mlpqnmtstah@prtqetafmwsl uid and
on the - 35 - Although the invention has been disclosed with reference to
speci fic enbedi Meft sharhdectil ARPATBALE bRt 1 eIt LAPOLA TR MdSpRIE sl | at i ons
of the |nvent| on may be devised by others skilled in the art w thout
departing,f irit and s the.inv i.on. Teclalms are
"t ended To b colisePUBKELE ierrde AR Qe RBB A FRHYS i et oul Ehy
variations. - 36.:%Wats hysvadhadiedothispmpdkitiod t opi cal opht hal nol ogi cal

phar maceuti cal conposition conprising regorafenib, a hydrate, solvate or

phar maceutical |y @-?x%@e@st fanhgméahﬁng%hgrﬁ&%@&%51415331u&rac&r Ly REREhEE eof as
active agent and at |east one pharmaceuti cal accep e vehicle wherein

the conposition |‘§he‘§“’5‘§‘h%°|b‘é?1§%""6‘ri“ elirs et ﬁfgapp 1%1811%%3“3@8}‘1?@0%‘6@%% in
the applicabl e phatdaRcenticgakdnye @Teeptabbendtefiathesuidily beapbatdmaeutd cal
conposi tion of cI |m 1 con%‘al ni ngdregorafenl b nonohydrate as active agent.
3. The pHar maceut T CHPTEBABSLI B8R % any of claims 1 to 2 wherein the
active agent is in a solid 10form 4. The pharmaceutical conposition of any
of clains 1 tv 3 Whehaimaceptrel getroweonagfery dfscldups & terly derathp juse of teating 81 The
phar maceuti cal CcQREsink @ BpiRlanAisiQf dlcdr&y @ecaedtfgmﬁh%%ﬁfew&pm@g actlygs agent
is in a mcrocrystalline form 15g rmaceuti.c sition of any of

clainms 1 to 5 wheP&PH ‘%eﬁeéler&?ﬂ’i‘éém]]r)acﬂ“PTBWald’FO‘ia?féla’é@f’?r\/@\a@ projdpl negyascular
phar maceutical cafiga®sint I(ONVM$, d‘ystelm Bhcd etl@nalét%my eM&dt@htmﬁrﬁbrfInhQERm ahd
amount of _t he conpo aart Siti

claims 1to 6 whersiA t‘(he nf?ﬁ’gla ass(%mg?ﬁ‘r’h%?q%%ynemasc‘fl npo\/éaﬁ’ qgeaks

I ca acce I's™s ected
fromthe group cohpslingihtndialslieoyihoppdy, yiaibhylr@nlégl eyl@mal (Dg@)wppfdre@angegﬁf the

| i nol eoyl poI yet gk rﬁﬂﬁglxéﬁpQJuh?MnQﬁf’]’i)d%emloﬁW o PH t}{é%teh% &Qﬁglt ¥Gi@kiium

gyl ceri des, qui d Eara jurd paraffin, ara
(vaseline), har d (BBPafsiny Velwg%lwonofhorowabfa?ﬁ%ﬁl Vil |°cch§é>§»awu’m Fdemm Hetrar chain

trigylcerides, celyhsteas YétlﬂilG\/@llﬂQchcﬁumdﬁDlelflﬁfixgm&ltcﬁﬁ &iRardt PIIBRYE, @Necdlay col
or a m xture

pol yet hyl negl ycol P a mxture of those, ter

t her eof . 2@. The ﬁﬁ%r"ﬁﬁﬂf’ tCP‘tdﬁ 1°"% oHPHST tFEHOBT 2 Y‘\%f UGS 1°178P% Y85 ed on
a non-agueous VeI’prﬁﬂlaﬁnltyZEt%m—Ehe&pfmahdmuﬁth@@le @)ﬁf&’ﬂ@ﬁglbgeﬁ)ﬂms@(ﬂlo@zmg kehtita| ai nB

1 to 8 based on %og%zg mﬁa&s{ﬂﬁﬁa&on oq n<| last);‘ Oco;ll-ml‘elzﬁaa%g yg’eﬂ&ﬁe&&' O%QEB(??]% 1% on of

any of clains 1 to In the rraceutlc acce els
sel ect ed from t hecogipadisps CRNPDi Isqrmymlt ¢0qmmﬂwva$u@fefmahedemﬁ ghitintfapetjod édepar af f i n
or a mxture thereof. - 37 -

16. The pharmaceutical composition of claim 15 for the use of treating or preventing an
25 ophthalmological disorder selected from the group comprising dry AMD, wet AMD or

choroidal neovascularization (CNV).

17. Method for treating or preventing an ophthalmological disorder selected from the group
comprising age-related macular degeneration (AMD), choroidal neovascularization (CNV),
choroidal neovascular membrane (CNVM), cystoid macula edema (CME), epi-retinal

30 membrane (ERM) and macular hole, myopia-associated choroidal neovascularisation,
vascular streaks, retinal detachment, diabetic retinopathy, diabetic macular edema (DME),
atrophic changes of the retinal pigment epithelium (RPE), hypertrophic changes of the

retinal pigment epithelium (RPE), retinal vein occlusion, choroidal retinal vein occlusion,



11. The pharnmaceutical conposition of any of clains 1 to 10 conprising
further pharmaceutically acceptable excipients |ike stabilizers,
surf act arwe,20palogyrer base carriers |like gelling agents, POTFRRI12/062365
co-solvents, pH active conponents, osnotic active conponents and
preservatives. 12. The pharnmaceutical conposition of claim 1l wherein the
stabilizer is a hydrophobic silica. 513: phar maceuti cal conposition of
claim 12 conprising hydrophobic silica in an amount of 0.1 %to 10 % by
wei ght of the totidculgOosReSs] ta@ikr lidma AuPliocans f/dilf oﬁmmmlaeemm Mgn@ntosa,
phar rraceUtl Cal CO{'B%% I réasacclaot{cdrlnell’]qnfﬁa apo¥y O(;)fl’l 1(% 1S, C aract 1efrac§o V\Igneol;‘nea ré the
active agent is suS 5ed“S 5 ARCABhI T EABRE D A ceu%lcally accéptabive
vehi cl e optionalhymwnmvhedeB@en@emoﬁmmmNUhgpgnwe mﬂhmﬁv@<ﬁhhﬁﬂmcemmmbally
accept abl e _exci p'a%&kg%néﬂd fc;llg)%vnﬁ §H§19§ n%'oﬂ@al' §a£ﬁ£ﬂ?ﬁ££" gre%erat%ﬁast):r h orneal
pharmaceutical conposition o clai ns for the use of treating
or prevenfing an WBPpEHBISTOE é@m&wad%@ﬁ%@ﬂw @&% %Pﬂ%)omewemqw@wﬁtwae
conprising age-reLat@ed hedl au seganer alch@NcdPMRe Ghakelidak phamlaceutwal

[ [ chor oi dal neovascul r _nmenbran

neovascul ari zati on ()AQ

macul a edema (GVI':Q’f’mg‘é“B’io PECTHE o ERsF SREs (! aHynng & P I\Q“Picﬂ? 80“"3
myopi a- associ at edmohobibhdalveagovascul ari sati on, vascul ar streaks, retinal
detachnment, diabetic retinopathy, diabetic nacular edena (DVE), atrophic
changes of the refjpal opltgaﬁm&gm%%apmg&hm cgllé’foam BYRELL EiQRhE o GRARARS, Of
the retinal pignent epithelium , retin vel n occl usi on, choroi dal
retinal Vein occlﬂﬁﬁi’f@h CYCrriEF &?ﬁef@ﬂéfﬁwom%@m Bre WeRSPROTIIBIPEEE PP HAIERE n
occlusion, retinidpigail @f (RERLARA or RERMEALES pdStetlr SRASGase GhRHGONB, applRbble
|nflannatory conditions, catar ¢ efractory anomal i es, ceratoconus,
retinopathy of pr@ﬂ@?ﬁwcﬂ a“ﬁﬂ%ﬁ”@@ Hesis in the front of the eye, corneal
angi ogenesis follow ng keratitis, corneal transplantation or keratopl asty,
corneal angi 8yen€eli stopieré mbﬂthbxkd Plextaemgial eowpnitiere tof | darrs  WRe avhireig) the

pterygi um conj Un%hﬁﬁ@&unc%%&%ﬁtwwehlégﬁgﬁo@alageohs'llcﬁlélé etinal edema. 16. The
pharmaceutical conposition of claim115 for the use of treatlng or

preventing apn 259 hthaInD ical disorder selected from

conpri si Hg dry AMDE Rt A *@P"LOE‘B?JO}’}&B’P“ Bﬁl/e‘f%]ﬂﬂs’ﬁ?‘} i’étﬁt‘ %CN#‘%‘“ ez

Met hod for treatnmgm@mmpmameﬁﬂmmgmmae@phﬁh@hmnh@ga@al di sorder sel ected
fromthe group conprising age-rel ated macul ar degeneration (AVMD), choroi dal
neovascul ari zati o (LA o FAAAOLERL PEAKASEUl acanﬁghg’@m gﬁeda(&wl\&me@(%@l d
macul a edema (CVE), epl-retlna nbrane macul ar

myopi a- associ at ecPhemaericall acqq@wea@@eir Heilesse fr@ﬁ the grgupeagimpsing ifediag g ki nal
det achnent, di abelyiig pd&-&tik sHapatbYymedicabet i c nacular edema (DVE), atrophic
changes of the retinal pignent epithelium (RPE), hypertrophic changes of

t he retlggl pi gnent epithelium (RPE), retinal vein occlusion, choroidal
retinal vein occlusion, - 38 - nmacul ar edema, macul ar edema due to retinal
vein occlusion, retinitis pignentosa, Stargardt's di sease, gl aucong,

i nfl ammat ory conditions, cataract, refractory anonalies, ceratoconus,
retinopathy of prematurity, angiogenesis in the front of the eye, corneal
angi ogenesis follow ng keratitis, corneal transplantation or keratoplasty,
corneal 5 angi ogenesis due to hypoxia (extensive contact |ens wearing),

pt erygi um conj unctivae, subretinal edema and intraretinal edenma conprising
adm ni stering a pharmaceutical composition according to any of clains 1 to
13 contai ning a pharnmaceutically effective anbunt of the active agent. 18.
A topi cal ophthal nol ogi cal pharmaceutical conposition for the use of
treating or preventing a 1lOposterior eye disease wherein the conposition is
a suspension conprising an active agent applicable for the treatnent or
prevention of a posterior eye disease suspended in a applicable

phar maceutical ly acceptabl e vehicle. 19. The topical ophthal nol ogi cal

phar maceuti cal conposition of claim 18 wherein the pharnmaceutically

accept abl e vehicle is a non-aqueous vehicle. 1520. The topi cal

opht hal nol ogi cal pharnmaceutical conposition of claim 18 wherein the
pharmaceutically acceptable vehicle is a hydrophobic vehicle. 21.The

t opi cal opht hal nol ogi cal pharnaceuti cal conposition of claim20 wherein the
pharmaceutically acceptable vehicle is selected fromthe group conpri sing
liquid paraffin, light liquid paraffin or a m xture thereof. 20



