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The present invention provides a pharmaceutically acceptabl e conposition
conprising: (a) 20-80, or 30-80 weight percent of
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| ) - propoxy] - qui nol i ne-3- 25carbonitrile; and (b) 0.1-20 wei ght percent of
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qui nol i ne-3-carbonitrile; (b) 0.5-5.0 weight percent of povidone; (c) 1-25
wei ght percent of mcrocrystalline cellulose; (d) 0.5-5 weight percent of
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for mul at icgmpesitibabl et di ssolution rates. A wider dissolution is observed
here show ng strong concentration dependency of dissolution on ratios of
Cr ospBvi done. The fornul ation containing APl of D90 appears to be markedly
different in ¢heSebldiORviRm blagickes! rEarlaNing dBlmaleliRAry 4edtathd

m crons. 30Figure 6 sunmmarizes effects of active pharmaceuti cal 1 ngredient
(APl) parcompiogitign gemerisingsigtagrendar ConParasis Ui of GRS Wikt BKreE 6

For mul at i4Q r ranul ar

di sint egr a t&&@b@d‘g%tﬁgy;&%@nﬁ%éfé&%g SﬁF@I@BanZPﬁB{ ggmmn zes
t he | ack podpad/tewnolafe-Rparbpaitrlecibg Osi-26€ weugbbmefcerﬁAB/cmeearanereamddeTs:L(cN HCI
medi as for the croscarnell ose sodi um based SKI-606 fornul ati ons. The

CTAB/ acetate nedia was considered a nore discrimnating nedia than the 0.1
N HCl . Conpare this to Figure 9A and B that clearly show the disparate
S5effect of APl particle size on tablet dissolution in a Crospovi done based
tabl et fornulation.



Figure 8 sunmarizes the | ack of dissolution dependency of croscarnell ose
based SKI-606 formnmul ations (Runs A, B and C) on tablet hardness within a
range of wOQola028590 N thus attesting to the dissol uti orCraisasinessss of the
formul ati on. Hardness of a tablet may routinely need to be nodified in a
manuf acturing setting and this fornulation clearly offers that ability to
do so. Fi gure 9A and B sunmatj-zes effect of API particle size on
tabl et (100 and 500 15ng strengths) dissolution for Crospovi done based

for mul at i10Rs wélght. erdeddChf. o@fﬁparﬁc&ea‘mdrscqa) 0&sh vidigtet pedcdritafr dhel br aitile B
that do not show this de ure 10 surrrrarlzesﬂié)ward shift

d
in tabl etdigtEEENtH: i(Bh O en el Cfé"@)%'ﬁd?)cl%grgﬁ}%%d"%mg 808"t oPARALPN Ghe on
open di sk %'fﬁ{eaé(ﬁ‘ﬁ'p(ﬁt%* laha )éxﬂaégran@am&ﬁk&nela@@m s WéaigrQstREentio oREOWN

for 2 formulations with vary mg bi nder ercentages and di Sintegrant rati os.
Signifi cé’tﬁtmqes@lﬂr%tﬁ%rﬁ) AP WeigBheeweny 8 eagéqwr@areeansmegﬁﬁntauan dht As-et

di ssobut Al Gordht br B 6Misre ILARIFR bSeol BEKuEbNMSAOLAbOHion.

repr oduci b| |ty on accelerated stability. Conpare and contrast this to
croscarmnel | ose sodi um based fornmulation in Figure 11 that does not show any
di fferences omystahilit: Fi LR t
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dependentwdi@iicerft of croscafrh@ivsg sbéliupminarRy (h3 €55 af\b@?hﬁp@temftm%e%ﬂmt on
granyle dissol ution i n SKI - 606 formul ati ons. This effect shows

i ncr daseS§AAEoPHEIRI he SYRIEHOT e GHRSE At ed i n i ncrease in granul e

di ssolution. 10Figure 15 summari zes effects of accelerated aging uto 6
weeks open dish conditions at both 40 degq C and 40 deg Cl175% RH for_ the
SKI - 606 f or muiTBei Bigserio MVENHEM PrPEiGD xd eRyMmeneuticallhi dcsRPiFBISo SPERPEItion

( Tween- 8QhnfPisAg V‘ﬁ‘tr’ab%u%@%hp@ﬁ@ﬁts%Paboﬁ%%@ubﬂf‘éércbﬁt 1S4- ?P&%Eéﬁﬁﬁo-%gat

there appears to be negl even under I gorous st abil

condi ti orﬁ@ethQXYa@th@mlCIO)s meifwxy# [3 (4Fmgt1hybplmera§mﬁmlr)1p2@@w}w@@Isweo’i
accelgra t d 40
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sor bi t an mioiecvistedine ¢alwiase; Q) abguta2 wesightnperageinof crAiBcamegiiose :s@dmrmr(@ms)
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20r|gorous St abi n-dn open di'$h sunmari zes
t he | ack eafragfahelat compéﬁéntpa{f)tabobmSMEBQMrpetrcadﬂt@f ndcrssxylstaillnemalluloaa @Kl - 606

formul ati gn nt ai,ni n I oxyet hyl.ene sqrhita en8

okt gur o BBUE N ediR o BIREPTISIERE SRRk AP AT BBRKRS SyA SRR ERLE wi ¢ 1
desi @santmdgnesiuesteBtatarbastd endiidweighs oidtheebmpssitibmsed for mul ati on (2%

bi nder and 2% intra and extragranular CCS) 500 ng coated in Bottles with
Desiccant. There is no shift in dissolution observed at 6M at 40Deg C175%
RH. WO 2011/ @Q38préBedt Uﬁ%ﬂﬁ@n‘ 0540%igss - é%harmaceutﬁbw}ure&:cé@ta@lémﬁaﬁipbglﬂon

di ssolution on accelerated stability in _baottles hout desi ccan gr t he

500 ny stCPmﬁ’@ﬁ'ﬁgcﬂfBE?&é? "l ey e ?)o??rﬁpatqro?rp %é%%gmd%?rc%tdoz% (Ffcra
and ext r iyl same iRy -pRERY I SRIneR8LRsthbRY- ﬁq@i@ ﬁfetWI-tp&)e%h qr@n%/ Fgmr eis

very little shift in dissolution observed

Fi gul 20UE@Hfen: Aeoniries dPLIPPYRORS: @écm'@paﬁyé@"@@a%ﬁ"ul%? (h B8t meighhi th
desi ccantpet@int tdre cRRABarEIBEE i aC g&r&bﬂn%?ebggéﬁ%nf %Mé’r{;htoﬁf (tRgo

bi nder and 2% i ntra and extragranul ar mg coated in tles wth
DeS| ccantcompReitien;j @nfoextradgranylar @DB‘@@PGWSO({) dgpisenonxstaline sRlldeseiopeg ©) 75%
mrarizes Scal e-up (100 Kg) batch dissol ution
stabl lity élzdr&gl)ﬁ %é?a\?méjt h desiccant. There is mnimal to no shift in
di ssolution on stability in CTAB/ acetate buffer (A) and no shift in 0.1 N
HCl (B). 15DETAI LED DESCRI PTI ON OF CERTAI N EMBCODI MENTS OF THE | NVENTI ON
1.Definitions: As used herein, an "effective amount” of a conpound or
phar maceutical |y acceptabl e conposition can achieve a desired therapeutic
and/ or prophylactic effect. In some enbodi nents, an "effective anmount” is
at least a mniml amount of a conpound, 20 or conposition containing a
corrpound V\/mch |s suff|C| ent for treat| ng one or nore synptons of a

S - . .



The term "subject”, as used herein, nmeans a mammal and includes human and

ani mal subjects, such as donestic animals (e.g., horses dogs, cats, etc.).
WO 2011/ O8W2BINRGISSWS2010/ 040555 - 14- The terns "t PeatUS2aw/oddsseat i ng, "
as used herein, refers to partially or conpletely alleviating, inhibiting,
del ayi ng onset of, preventing, aneliorating and/or relieving a disorder or
condition, or one or nore syrrptom; of tdie di sorder or condition.

5" Therapeutically active agent” or "active agent" refers to a substance,

i ncluding a birpé ogicsaht Ynvatior epravitiss a@C@aarmbaéutlc@lyuSeefc@btaber chhpoaiyn
(e.g., human ther%éry veterinary ther ap%%{ i ncl udi ng ‘Fu‘g‘l actic and
t her apeut®PEPfiEiBg; EARETANYIRE COPWRDERig (PY alieuti P waigBhP rCPﬂfc fufte? trighare-o-
Mol ecul esndthdty-gHichyfbintl Bo COARMEEGST- [@@%bfﬂ@ﬁp.pefaerrm 9§epr&ﬁfx9})ﬁl‘x’ﬁélﬁ‘fee§l

nonosacchari des, oligosacchari dés, Ysacc arid nucl eopr ot ei n,

mucopr ot @ianon!tf”ﬁoﬁ?)o@@i'dpnesM 'F?&rq’QfY?i@' i eplylere; dﬁ') pPeite? weigirercansiobcul es

| inked t ré’scBFrF? IRIsB s&ﬂi'idﬁo&r)%o‘f‘dﬁeme?t Baiddon Qh’&'v@élé’ntaf{?' tHe ddMposBA: and

nucl eot i nucl eosi onucl eoti des, antisense oligonucl eotldes

l'i pid, h@%tfegr@nulan@omp@@ﬁﬁtﬁ ) rrmeemetathnesellwoseeandég)agme@unméteae@eany

substance used as a nedicine for treat ment, prevention, delay, reduction or

anelioration of a disease, condition, or di sorder. Anong 15

t her apeuti cal Theauesard ingentios progides a rastheissavinglphieroaseutitaliyheceandataat

inventio i P t |
'&o?rrgﬁaﬂph% fhpk.%%s n?FaﬂgH}Lgagt alnfp n%ﬁgp@p'%%sao 28 é;?\'t gePc%ﬂ geals

conpounds, Furt tion ounds usef ul

as t Hér aplaaniarod-mgthacy-phienydgraimios-6irsethoow v 4&d- bwthyhplperazhrerl eyﬂ))erm’opmal]—l y
active agent .ingludes.a co oun((j:j t hat .i ncreas s”the ﬁflf ect dgr sffect
of a secoMiUBHSS ”'tﬂ?r( A 8”eb§/°)e'|'&‘f?é%‘%f‘{ 3nsendgser (Bd éduc?i'grﬁ‘é
?dver se q:;fef(mgt rS]ofOfcr@CSE?eilmdeCchjﬂlmuﬂcte) pollcljxarr'gé‘re espUessi e wmgrtt dbgage
ornm' as used herein refers to a siC iscrete .unit nt.iv

f or mul at ISR PRSPBp ARG exsranfa clBpa s Do rase el | celfiosp @ 055
under st oQbigh et of td@dcalrhelidset SUdiutii dndl (HaBegmdsidn &t:paR0daEePBA thé the
present 25 |nvent| on wi |l be decided by the attending physician within the
scopéof WERIH@T MsrEpost @Hgment The specific effective dose |level for any
particul ar subject or organismw || depend upon a variety of factors

i ncludi ng the_di sorder bei n%) treated and the severity of the disorder;

activity of spBeipiegenricinupalionspvidapl dyriermaputically %%@Qﬁ |C8ﬁ‘p§ﬁ'ﬁp'a)yed
age, bOd)(:oHﬁ)'an'ﬂbéﬁ%@ﬁe{n@aé{&%?flpbﬁent%%% §9&Jtcb99\'§ve@f1t b&ResUS £63 4-didniBRo Bt

adm ni stration excretion of the S£§CIfIC active agent

enpl oyed m@b@mmhﬁny@mlnwﬂ@mmwﬁma@wl RiREITaEIN- trdiiprorsudil-awinelingpd-es used

tact v walo g T ROERTIE) merodyRaRee iR R b SR SRB R Bhes

-15- cr0$arreéllo;se sadifum;b(eg mploxantesy basesl an éhe lweighd adf| the dosmdsdionoged her

beforefi - ' tab See, %ﬁ@“

Phar maceu g%ﬁ@? p%ﬁs%@%@ﬁ%@@%llﬁ?ggéf%%seF@?Bg'éﬁt{:% i rtgjeqrceiﬂélaﬁer,
Inc. | SBNr@cﬁﬂﬂé’llo@SS@adlumpage @0 9magesiun ystgaratay | ldasednol sthaggeight of thel | er
conpact i on}n i n%ragranul ar materials are blended to prepare slugs or roller
conpact i SRTPRBY'8Yial is milled and bl ended with extragranul ar materials

foll @éed by capsule filling or tablet 20 conpression. Wt granul ation
entail s bl endi intra r anul I ulatethe bl end with
wat or | wi th of NG (MG s TNEARER g RYGHS sRediiernEGPuRaLy SPSERtE or <)
and dry (cagipagitibesiier iablahes compbsitidiiOsLitabl 16} pecﬂ\(atreruSel chraprding asl icwds

bl ended wi th extragranul ar terials followed b apsule filling or_tablet
conpr essi@Aut %éewe'gg U REHERb oA SfeIBH ReTaREuOr ceélpxé%r’([ﬂ'%ﬁtl %?fcqretc%néT B4y,

1997, Di Id.dh|d?arstﬂﬁethowrpﬁerhylQﬂlﬂ@%,méﬂn@xy 7 RN GreRA-HipeBSan-1.-yI PSEESxyF38- 368.

2. Phar maceuti cal ly Acceptabl e nposi tions and Formul ati ons: ?n certain

enbo@prrerﬁluﬂq()“%ﬁr‘??ﬁw' aﬁﬂdyaa@ﬂe%?ﬁtﬂ é’e&f)‘ﬁﬂ&?ﬁﬂtoﬂs'S %fWQ'%@ B@rég'étnﬂ -3
i nventi onyaHtGlar &HIPS M%%@'ﬁbr&% ARMigPNBeRentTOf ?mﬁé‘ic_{rﬁrpe?éb?ﬂt Ef&.@éﬁnell%%h as,
for exanple, one or nore binders, carriers, ViScoSi nodi f

suspendi ﬁgdugb@ssmtrweﬂulﬁg C@gmwgntswndua@uég&’h@swe ?/ @Wﬁﬂhtfyl ng
agents, f t
SEI |1 ed |p|r??etéﬁgl gr@t\ﬁ%@ﬁ B?%:g Ssem%“ Z)?Ft:gﬁg% W%éﬁg%éa?%o y un ert

whi ch a mmscem¢lmse@@dpmeﬁanl@<trag@mel¢rpemnonemthélm@ddltlo@albtetra|andte>ﬂr@;- in
sone cases a particular conponent m ght appropriately fit it nore than one
category. Also, as will be appreciated, the sanme conponent can sonetines
performdifferent functions, or can performnore than one function, in the
context of a particular formulation, for exanple dependi ng upon the anount
of the ingredient and/or the 25presence of other ingredients and/or active
conpound(s) In certaln enbodlnents the present invention provides a

. - o T o o o "
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di sintegrating agent, crospovidone, and croscarnell ose sodi um and

summari zed in Table 2. The intragranular disintegrant in this case was kept
const ant WO 2811960285%. The two fornul ati ons have narkedl y pdirfusesientosss
disintegration tinmes, for instance tablet disintegration tinmes (DI) with
the 2% extragranul ar (EG SKI-606/CCS fornulationis WO

2011/ 002857PCT/ US2010/ 040555 -17- only-B.5 mnutes as conpared to the

SKI - 606/ CPV formulation with a DT of 22 minutes. Additionally it is also
obser ved grévaflart @phinePib dueh s/ thog desteibea@BBle 66MpadhE theh@ntngsg pbaiong! |

t he SKI-606/ CPV fornul ati ons, whereas no such dependence is observed for
the SKI - GHEIECRESRASHPM ati ons. For instance, even for the 3% |G and 2% EG
SKI -606/CPV 5 fornulation, the DT times for the | ow and the high hardness
tablets vary bx 14 mnutes (range), whereas the SKI-606/CCS formul ations
only vary by 3Ng rAreRANes INveRtien obdkha atAreyidehdrc sthasmereuticale sreertaide ccs
for nukat ig8mpRgiohOPESIpMbiRG 14 e(%??&l%hl%f?b ?%@étﬁéxW@%éW%ﬁno% et L B0{-

i mpr ovenent vvlth respect to tablet manufacturabil characteri stics of the
i nvent i vénedRyl-réegazinriny)-atopexyl-auinoline-3-carbenitste, di | @bown BL5theweighent i ve

eveal od FERar (ks L AnP A AR TR T BRI EPoRRl G laghadghor ™ "

f or mul at |1ow5Iglat pereenti@oscaimebose snaiws astiniddgrantlegeempormamts eamdrattoud rid>-H ower

t han t he for tal so
suggest e oh AEREEht A SR iRl BrHeRh! BRRant 2 ARk §ahL PRI
espedal Ipgrant eat Ivsgelght pergeot crbscarmellcm $caj|meastamch>«lmgtawlarmompbeemif W|th
croscarneldl ose Iso r%:ce% hI nt i ye SKI,; 606 r‘%l ti an. t hat
provi de S9HUPERT 4} s op rerQRltiES SoroRgniso e JBYSe Glessiiag

i nt r agr arohrising niee rgnigihing potion$ o8 tewdomgositioag r anul ar concentration 3.

Bi nder (Povi done concentrations) nmay also vary from 1-2% w w.

In certain enbodi nents, the intragranul ar conponent to extragranul ar
corrponent 25Arfatth@r émMbbddMehnyLihki iNeenBBh ihiddsaapretabi @BIct@sresfamgstby r om
3:1tg 2: I n certain enbodi nents, one intragranul ar G

corrp&ﬁentCO”‘é’“f%SI'rlgerth%oﬁ?ﬂ"es|9ﬁ%{“+‘re?§:rWEPW a4 neores| 71l SQBO’Q%UEC?OgtﬁBs by

t ransf er r@evddtioRblt MBand) toBERAEE AithR bh @N4tR JodenéXtimadiaBng sid bEiBner
conmponent to facili tate faster disintegration times during tabletting in
30 the i PPEWIPGE OERPD\EIEONR rGogtiag .pewmeme“rams@mpl_a&f Peliengraing &raﬁ‘ﬂ“?@' er
corrponentusmg b|§)gﬁﬁaa$(%ﬂ,otgndlf5|5@egzgt@t( vhiowmy based on the wei ght
of the SKIi 0% ormulation. WD 2011/ 02 57PCT/ US2010/ 040555 -18- In
certain enbodi nents, the grade of MCC in the EG conponent was changed from
Avi cely PH101 |

certalbn enbodi:%hpeg%t:@g%r}t?rﬂ AQ@EMVFO%(S: a%%r%tndlo Serc\i/@l?z%rﬁ%c?k ‘Flfaéééﬁt?tgﬁ in
5 parti c|sehds|czmpoﬁltlortrsac¢mprlsgwér(al4| gicklaus g snedhoxXyrghreasseningy)- 6 -aedhaxdy-7-(3-

di ssol ut| nyv t I [ rmul ation, decreasing the
APl parti C{P*‘ee@?'z"ﬁ Esﬁfl) Sr%g\l\gﬁ %uLn%“B?gso 6)(?] tfgﬁe of the for mul ati on when
processed in a n identical fashion as the formulation with hi gher D90 API
particle size., Thus it ,was ohserved that that t%} L ower. the API @) cle

size, the sl owdf tNHEUssBIYN0n 5Pe %{R&dﬁ?gr{% Pz RbI RIERRNG S
10f agber phhenacduticalfy adceptdold soliy cempesltimw carapridimg Bi(@-giclloro- 5 methd)xy or der

to maxim ze di ssoluytio 0 SSi a wth the exis

o mar ot Ry ) SR Baee T ARS8 5 S loRB T RS- o - 606, To
sl ow dowgaionétilesol uti on an approach is to use APl of |ower particle size.
15 In certain enbodi nents, no change in the pol oxamer concentration
was made in the inventive SKI-606 fornulation to retain in vivo effects

when admi ni st ghedrrbSerft AVERDNOBISBNpERIdes URE®Bls 8P hidatfy t@haereemghém@t s,
the formul ation of the present invention can contain one or

non- B8t e ABMRIBIEIING g A W@ amBifRStiNA @it ©b &t ﬁ’hﬁjg‘acwal%@ﬁﬁ%@lb@fsoi'%e
nonr at e- GRSt bhé‘g cbﬁﬁbﬁémg n 4t(|294 &EHIGHJ %élﬂo*ﬁpﬂ'@?yla?ﬁuhé)‘-@-ﬁiethd%&ﬁ gx@uopl e,

t he non-ratecontrol q ayer present betweén the at |east one core
and an erﬁ‘ﬂ@h}"d)'%af-'nﬁgy bproﬁoxﬂt%uﬁﬁtﬂﬁ@'r%arb@fgt”iﬁechanl sm Alternatively, the
non-rate-controlling |layer may surround 25 or coat an enteric coating or a
rate-controlling mechanism The non-rate-controlling | ayer can be nade of
one or nore polyners, as well as, other ingredients known in the art, such
as, but not limted to, plasticizers, pignents/opacifiers, etc. Exanples of
pol yners that can be used include, but are not limted to, hydroxypropyl
nmet hyl cel | ul ose, hydroxypropyl cellul ose, nethylcellul ose, ethylcellul ose,
pol yvi nyl al cohol, and 30 polyethyl ene glycol. Exanples of plasticizers
that can be used include, but limted to, polyethylene glycol(s), glycerin,
trlacetln triethyl C|trate diethyl pht hal ate and m neral oils. Exanples

Y N - L Y " L 1



Wetting agents are well known in the art and typically facilitate drug
rel ease and absorption. Exenplary wetting agents include pol oxaner,

pol yoxyetwol2en@oetsher s, 20 pol yoxyet hyl ene sorbitan farCy/iseoid/oesser s
pol yoxyet hyl ene fatty acid esters, polyethylene glycol fatty acid esters,
pol yoxyet hyl ene hydrogenated castor oil, polyoxyethylene al kyl ether,

pol ysorbates, cetyl alcohol, glycerol fatty acid esters (e.g., triacetin,
gl ycerol nonostearate, and the like), polyoxynethylene stearate, sodium

llauryl sul fat&he smrehm@@orioab@ryip@&iudhse@ftsmsao&u@r @setull arlovig asthet taRgs! ®r
benzal kom um chl ori de 8’ ol yet hoxyl at ed, cast or oi |, and docusate sodi um
n

and the 130RWNISERAI ctSnBWﬁaﬁl animal - ibects. ninglyinge Rb dicheitited E%tpﬁpﬁéf'cagents
i ncl ude huends &adifttankigehigfictstbfeets. exanpl e Pol ysorbate 80TM gl ycerin,

Pol ysorbate 65TM pol ysorbate 60TM USP, Pol ysorbate 4QTrM USP, Pol ysorbat e
20TM USP, Cctoxynol-9, Nonoxynol -1O0TM USP, Pol oxaner 235TM Pol oxaner 188TM
USP. n_Some Gira0d al SmoBEMElCthelVBlskAl ARRIRIS oFOVHR %epfﬁérﬁmcé&.c%mgu

0.1 weight %to about 5 weight % about 1. Ight %to about

or about agceptakleghempesitee ¢omPEiRingot(al Zﬁefﬁcgmelght pﬁ@enbrqmﬁé%mrchlqrw-

t t
ey el FIERGLIER B, BEldRg paent o PoRElBATS g b HAlRIrRL. o
2011/ ooz&smw@‘ltrileszamb/(bmsseo %@ht percer8ubf aislee obi Moes swetting oagestsr aed t o

di | ' t abl
bi nder s Sroraii i origeladihuter BhrURRHE, tteb i ¢ Lty EZTRIgByaBH! 201 ©
sucrd®e, Sorbitol, Sodium Saccharin, Acesul farre pot assium Xylitol,

As t Manpi t ol t h,. PVP | yvi nyl

fopar Lae. MRl Gt HDior ol PRL Y e ol kbR RGBS ry
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20 Based on the results disclosed for SKI-606 and ot her
3-cyanoqui nol i ne conpounds in U S. Pat. No. 6,297,258, the inventive

SKI - 606 fwormiiawessns are useful antineopl astic agents ofPCIiusRoioeEas

ef fi cacy, which are useful in treating, inhibiting the growh of, or

eradi cati ng neoplasns. In particular, the conpounds of this invention are
25 useful in treating, inhibiting the gzowth of, or eradicating neopl asns
that express EGFR such as those of the breast, kidney, bladder, nouth,
larynx, esiefiagusines tOIRER; (6PlaBBut BVaEght Perdead®f drospifliohbONe) bbsut 1
conpounds of this invention are useful in treatlng i nhibiting the growth
of , or eMARerERNIfoPrINSMStHienan solbitan Jrongeiate EW@@%‘WH“&» basasppprthe
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t r eat nentmiefocpystalingstsllgloge dige pbaitstweght pywenrDaAfigrossBIPREENASHD 200 W4B555
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adm nistered alone to treat one or nore disorders as described herein, or
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In still tufther enbodi hents, veterinary applications (e.d., treatnent of
donmestic aninmals, e.g. horse, dogs, cats, etc.) of use of inventive
conpositions, d | at.| th of e provi . Jh o] ovi ded
formul ati ons Fﬁgveérgééﬂr#aﬁbb%g%ﬁ cgl :80 Srogﬁg ogﬁ%@%% togoggrerﬁ@?usétggreabove
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t her 80f , caebonitdleadm ni stered concurrently with, prior to, or subsequent to,
one or nore other desired therapeutics or nedical procedures. Particular
conbi nati on 10 therapies (therapeutics or procedures) to enploy in a

conbi nati on rggénErasat! invéstlod BRbOpracides theoaP abi icktihy dahcéheopasingd
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adm ni stered concurrently wi th anot her conpound used to treat the sane

di sorder), or 15 they may achieve different effects (e.g., control of any
adverse effects). As used herein, additional therapeutic conpounds which
are normally admnistered to treat or prevent a particul ar disease, or
condition, are known as "appropriate for the disease, or condition, being
treated”. 20l n other enbodi nents, inventive conpositions, and fornul ations
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Al'l features of each of the aspects of the invention apply to all other
aspects nutatis nmutandis. Exanples 1 and 2: Preparation of Pharmaceutically
Accept ablwoQonposssvi ons of SKI - 606 SKI - 606 i s pcepse@doassdr di ng
to the nmethods described in detail in one or nore 50of U S. Pat Nos.

6, 297, 258 and 7,297, 795. An exenplary inventive fornulation of SKI- 606 and
a conparative SKI-606 formulation are ggmarized in Table 1. Table 1.

SKI - 606 Formul ations |Intragranul ar Conponents SKI-606 Fornulation 1

Conpar at icetpokitioB9 6 chMprzIh@t 14012, 4-{i%h MM -ni Sth d¥yh hsPiflanf AG)-Braedtisg L AL3e(4-
(equival ent to SKI-606 free base) 69 69 Mcrocrystalline Cellul ose (MCC,

Avi cel PIAYRTRP&ag N7yl EPePesH M RIAR S(@BRINIKIL- 3 Cr oscar mel | ose Sodi um
(CCS) 2 NA Pol oxamer 188TM (Lutrol F-68) 3 3 Povidone (Kollidon 25TM 2 2
Wei ght % I ntragranul ar Conponents 82.5 94.5 Extragranul ar Conponents

M crocryst al | iThe imentive 68k campositignscefl SKicgOt\prensseulvpropg rofgrathingpefor

Cel | ubos g gfiMiiSieriAY | 6€hurk8R T animal subjects, including but not limited to pediatric,

juvenile, adult and geriatric subjects.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 summarizes tablet dissolution rates for SKI-606 formulations comparing

10 different disintegrating agents (croscarmellose sodium versus crospovidone).

Figure 2 summarizes dissolution on accelerated stability for a SKI-606
formulation including crospovidone. There appears to be a significant shift in tablet
dissolution especially at early timepoints.

15
Figure 3 summarizes dissolution on accelerated stability for a SKI-606
formulation including croscarmellose sodium. No shift (compared to Figure 2) is
observed in this case.
20 Figure 4 summarizes effects of varying Intra and Extragranular (IG and EG)

Croscarmellose sodium concentrations in a SKI-606 formulation on tablet dissolution

rates.

Figure 5 summarizes effects of varying Intra and Extragranular (IG and EG)
25  Crospovidone concentration in a SKI-606 formulation on tablet dissolution rates. A wider
dissolution is observed here showing strong concentration dependency of dissolution on
ratios of Crospovidone. The formulation containing API of D90 appears to be markedly

different in dissolution from the rest containing API of D90= 40 or 60 microns.

30 Figure 6 summarizes effects of active pharmaceutical ingredient (API) particle
size on Dissolution for Crospovidone containing SKI-606 Formulation containing 2%

binder, and 2% intragranular and extragranular disintegrant.



15 NA Crospovidone NA 1 Croscarnell ose Sodium 2 NA Magnesium stearate 0.5
0.5 Wi ght % Extragranul ar Conponents 17.5 5.5 Coating (Opadry Il systens)
3 4 10NAwoabiiappss7cabl e or not available WD 2011/ 0028PC¢PTBLAIBAOES: 040555
-26- high (17-19 kp) hardnesses. These tablets were then evaluated for
disintegration tinme in 0.1 N HCl. The conparative SKI-606 formnul ati on was
prepared by the process of high shear -1% wet granulation, wet mlling,
fluidized bed drying, dry mlling, blending and conpression to tablets that

ar e subsequenFiguré i7lArarcoBsafhmalizes tHeahBRIbRfeeDoh@B| firedle 838 a¢bathed with
hi gh percenta%%éof gastric irritation in fasted individuals. D sintegration

times werlte ARSRERIFEANIR- 1 SKICEmEdRS fon I CrasratReiege sodivmeasersiti0610

di si nt egkguMsticddeThe CTARRR@HE AtRlia RBE cEAHGTaH BBhbrRRsPiRfihatifganslia
summari zed in Table 2. The intragranular disintegrant in this case was kept

const ant tRan BeGat . HGhEompare Brisiol Hewrerh anrg/B thatdeadlyphavithe disparate

di ST NBeGTeRbLAR APIRRicld Gke bATHRSsdoRfoRln HicTbaFRAIAL IR0 tdfRs (DT) wi th
the 2% extragranular (EG CCS formulation is only 3.5 mnutes as conpared
to the ChRyMuationt ati on with DT of 22 minutes. Additionally it is 15 also
observed that tablet DT is strongly dependent on tablet hardness for all

the CPV fornul ati ons, whereas no such dependence is observed for the CCS
f or mul at i ons. FRmreiSrssinemarizesdhe tack of dishelulion GmendenesudirosrarmeteseDT ti mes

for the 'q%\é’?&‘g%-%ﬁﬁ F@h@%t@ﬁ%@ﬁ@?%%@%h?@ .o%%%flgpl)(%raéegg \Dimiﬁgg%%h%feas the

CCS formulati ons "0 observati on S to the
f act 10hat120HO0CCH Usaattestirag iodhe Wessolutibm sdbusirielss o herfesp@ationt dlarddesstof a
hardness.,_ This is significant ippravenent with respect tablet .

manut act G781 Ty (P BRdy Atedrs B ned WA Ahyritiring S80E 0d B 2mEhtioneant
t o be i mutdirigtofferssthabsslity &otess. WO 2011/ 002857PCT/ US2010/ 040555 - 27-
Table 2. Disntegration tinmes for SKI-606 500ng dose fornmul ati ons enpl oyi ng
Crospovi done versus Croscarnel |l ose sodi um as disintegrating agent. (For

reference to Fryureloatdrens sumeigizes effd@ll aP2Aarticki siatesn et EOWCEENG 360 Bi nder
1% EG CPV- 5% Bi nder 2% EG CPV2% Run 1 , ,
15 mg strengths) dissolution for Crospovidone based formulations in 0.1 N HCI. Compare

and contrast this to Figure 7A and B that do not show this dependency.

Figure 10 summarizes upward shift in tablet dissolution a 500 mg Crospovidone
based SKI-606 formulation on open dish accelerated stability upto 2 weeks. Dissolution
20 data is shown for 2 formulations with varying binder percentages and disintegrant ratios.
Significant dissolution differences are observed early on during tablet dissolution for
both batches, indicating a lack of dissolution reproducibility on accelerated stability.
Compare and contrast this to croscarmellose sodium based formulation in Figure 11 that

does not show any differences on stability

25
Figure 11 summarizes the lack of any dissolution shift of croscarmellose sodium
(CCS) based formulation on stability under similar conditions as the Crospovidone
(CPV) batches in Figure 10
30 Figure 12 Shows additional dissolution shift data for Crospovidone (CPV) SKI-

606 formulation in 0.1 N HCI under accelerated aging conditions for 500 and 100 mg
strength tablets. A consistent upward trend is observed for both the strengths in 0.1 N
HCI.



Run 2 Run 3 Low Target Hard Low Target Hard Low Target Hard 9 m n 56 sec 18
mn 20sec 27 min 20 sec 6 mn 37 sec 10 mn 45 sec 12 mn 15 mn 25 sec 22
mn 10 sew02911miomss20 sec Bi nder 2% EG CPV-5% Bi nder Pea/E®10GH5390 Bi nder
2% EG CCS-2 % Bi nder 2% EG CPV-1% Run 4 Run 5 Run 6 Run 7 Low Target Hard
Low
12-
Figure 13 summarizes comparative dissolution profiles for SKI-606 formulations
with varying concentrations of a wetting agent (poloxamer). It is observed that
poloxamer has the unexpected effect of decreasing tablet dissolution in a concentration

dependent manner.

Figure 14 summarizes effects of wetting agent on granule dissolution in SKI-606
formulations. This effect shows that increases in poloxamer concentration resulted in

increase in granule dissolution.

10 Figure 15 summarizes effects of accelerated aging uto 6 weeks open dish
conditions at both 40 deg C and 40 deg C/75% RH for the SKI-606 formulations
containing Polyoxyethylene sorbitan monooleate (Tween-80) as a wetting agent (API
Dgo = 38 microns).It is observed that there appears to be negligible shift even under the
rigorous stability conditions in an open dish.

15

Figure 16 summarizes effects of accelerated aging uto 6 weeks open dish
conditions at both 40 deg C and 40 deg C/75% RH for the SKI-606 formulations
containing Polyoxyethylene sorbitan monooleate (Tween-80) as a wetting agent (API
Dgo = 18 microns).It is observed that there appears to be negligible shift even under the

20  rigorous stability conditions in an open dish.

Figure 17 summarizes the lack of effect of API particle size on tablet dissolution

in an SKI-606 formulation containing Polyoxyethylene sorbitan monooleate (Tween-80).

25 Figure 18 summarizes dissolution on accelerated stability in bottles with
desiccant for the 500 mg strength croscarmellose based formulation (2% binder and
2% intra and extragranular CCS) 500 mg coated in Bottles with Desiccant. There is no
shift in dissolution observed at 6M at 40Deg C/75% RH.



Target Hard Low Target Hard Low Target Hard 10 min 11 sec 13 min 30 sec 18
mn 41 sec 2 mn 20 sec 4 mn 10 sec 5 mn 2 mn 25 sec 3 mn 30 sec 6 mn
16 mi n 35weeo011302857n 20 sec 40 mn 5 Where Hard tabl et eCTABB0R4G58D] et
har dness, target tablets- 14-16 kp and Low hardness-11-13 kp (kp- Kilo
Pascal s) 10Tabl e 2A: Percent conposition of Formulations referred to in
Table 2 13-
Figure 19 summarizes dissolution on accelerated stability in bottles without
desiccant for the 500 mg strength croscarmellose based formulation (2% binder and
2% intra and extragranular CCS) 500 mg coated in Bottles with Desiccant. There is very

little shift in dissolution observed at 6M at 40Deg C/75% RH

Figure 20 summarizes dissolution on accelerated stability in bottles with
desiccant for the 500 mg strength croscarmellose based formulation (2% binder and
2% intra and extragranular CCS) 100 mg coated in Bottles with Desiccant. There is no
shift in dissolution observed at 6M at 40Deg C/75% RH.

10
Figure 21A summarizes Scale-up (100 Kg) batch dissolution stability in Bottles
with desiccant. There is minimal to no shift in dissolution on stability in CTAB/acetate
buffer (A) and no shiftin 0.1 N HCI (B).

15 DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS OF THE INVENTION
1. Definitions:

As used herein, an “effective amount” of a compound or pharmaceutically
acceptable composition can achieve a desired therapeutic and/or prophylactic effect. In
some embodiments, an “effective amount” is at least a minimal amount of a compound,

20 or composition containing a compound, which is sufficient for treating one or more
symptoms of a disorder or condition associated with modulation of protein tyrosine
kinases. In certain embodiments, an “effective amount” of a compound, or composition
containing a compound, is sufficient for treating symptoms associated with, a disease
associated with an aberrant tyrosine kinase receptor (e.g. cancer, including malignant

25  and benign tumor growths).

The term “subject”, as used herein, means a mammal and includes human and

animal subjects, such as domestic animals (e.g., horses, dogs, cats, etc.).

30 The terms “suffer” or “suffering” as used herein refers to one or more conditions

that a patient has been diagnosed with, or is suspected to have.
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The terms “treat” or “treating,” as used herein, refers to partially or completely
alleviating, inhibiting, delaying onset of, preventing, ameliorating and/or relieving a

disorder or condition, or one or more symptoms of the disorder or condition.

“Therapeutically active agent” or “active agent” refers to a substance, including a
biologically active substance, that is useful for therapy (e.g., human therapy, veterinary
therapy), including prophylactic and therapeutic treatment. Therapeutically active
agents include organic molecules that are drug compounds, peptides, proteins,
carbohydrates, monosaccharides, oligosaccharides, polysaccharides, nucleoprotein,
mucoprotein, lipoprotein, synthetic polypeptide or protein, small molecules linked to a
protein, glycoprotein, steroid, nucleic acid, DNA, RNA, nucleotide, nucleoside,
oligonucleotides, antisense oligonucleotides, lipid, hormone, and vitamin.
Therapeutically active agents include any substance used as a medicine for treatment,
prevention, delay, reduction or amelioration of a disease, condition, or disorder. Among
therapeutically active agents useful in the formulations of the present invention are
opioid receptor antagonist compounds, opioid analgesic compounds, and the like.
Further detailed description of compounds useful as therapeutically active agents is
provided below. A therapeutically active agent includes a compound that increases the
effect or effectiveness of a second compound, for example, by enhancing potency or

reducing adverse effects of a second compound.

The expression “unit dosage form” as used herein refers to a physically discrete
unit of inventive formulation appropriate for the subject to be treated. It will be
understood, however, that the total daily usage of the compositions of the present
invention will be decided by the attending physician within the scope of sound medical
judgment. The specific effective dose level for any particular subject or organism will
depend upon a variety of factors including the disorder being treated and the severity of
the disorder; activity of specific active agent employed; specific composition employed;
age, body weight, general health, sex and diet of the subject; time of administration, and
rate of excretion of the specific active agent employed; duration of the treatment; drugs
and/or additional therapies used in combination or coincidental with specific

compound(s) employed, and like factors well known in the medical arts.
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Briefly, "dry blend" materials are physically blended together before filling
capsules or compressing tablets. See, Handbook of Pharmaceutical Granulation
Technology, 1997, Dilip Parikh, Marcel Dekker, Inc. ISBN 0-8247-9882-1, page 309.

In dry granulation (slugging or roller compaction) intragranular materials are blended to
prepare slugs or roller compaction. Material is milled and blended with extragranular
materials followed by capsule filling or tablet 20 compression. Wet granulation entails
blending intragranular materials. Wet granulate the blend with water, with or without a
binder, (using high sheer, low sheer granulators) and dry (using temperatures up to 100°
C). Material is milled and blended with extragranular materials followed by capsule filling
or tablet compression. See, 25 Handbook of Pharmaceutical Granulation Technology,
1997, Dilip Parikh, Marcel Dekker, Inc. ISBN 0-8247-9882-1, pages 338-368.

2. Pharmaceutically Acceptable Compositions and Formulations:

In certain embodiments, pharmaceutically acceptable compositions of the present
invention which comprise SKI-606 and one or more other excipients, such as, for
example, one or more binders, carriers, viscosity modifying and suspending agents,
wetting agents, wetting agents, sweeteners, pH modifying agents, flavoring agents,
preservatives and combinations thereof. One skilled in the art will readily appreciate
that the category under which a particular component is listed is not intended to be
limiting; in some cases a particular component might appropriately fit it more than one
category. Also, as will be appreciated, the same component can sometimes perform
different functions, or can perform more than one function, in the context of a particular
formulation, for example depending upon the amount of the ingredient and/or the

presence of other ingredients and/or active compound(s).

In certain embodiments, the present invention provides a pharmaceutically
acceptable solid composition comprising: 4-(2,4-dichloro-5-methoxy-phenylamino)-6-
methoxy-7-[3-(4-methyl-piperazin-1-yl)-propoxy]-quinoline-3-carbonitrile, also referred to
as SKI-606. SKI-606 is described in U.S. Pat No, 6,297,258, along with methods of
preparing SKI-606, as described in U.S. Pat. No. 7, 297,795. SKI-606 has the following

structure

16 12



16 WO 2011/ 002857PCT/ US2010/ 040555 -28- Run 1 Run 2 Run 3 Run 4 Run 5 Run

6 Run 7 101Tm ** Crospovidone (CPV) 1 52 5 NA NA 1 Croscarnell ose
Sodi um ( GEB)20NARR7TNA NA 1 2 NA PCT/US2010/040555
-16-

SKI-606 Monohydrate
and is isolated as a monohydrate. The 3-cyanoquinoline compound, 4-(2,4-dichloro-5-
5 methoxy-phenylamino)-6-methoxy-7-[3-(4-methyl-piperazin-1-yl)-propoxy]-quinoline-3-
carbonitrile, is a weak base with an intrinsic solubility of approximately 0.06 ug/mL at pH
8.0. Below pH 8, the solubility of the compound SKI-606 increases exponentially with
decreasing pH due to ionization. However, degradation of SKI-606 was observed at low
pH aqueous solution through hydrolysis, although the compound is relatively stable at

10  pH higher than 5, when the 4 aminoquinoline group is not ionized.

In certain embodiments, the inventive SKI-606 formulation obviates one or more
problems with solid formulations of 3-cyanoquinolines including variable dissolution,
which appears to depend on particle size, accelerated dissolution on storage, and

15  limited stability upon storage. The inventive croscarmellose SKI-606 formulations exhibit
disintegration times (of 2-7 minutes) faster than comparable SKI-606 formulations
employing a conventional disintegrating agent (e.g. crospovidone, disintegration times

about 18-20 minutes).

20 In certain embodiments, the inventive SKI-606 formulation comprises a film
coated SKI-606 formulation that is prepared by high shear wet granulation or pan
coating. In other embodiments, the film coated SKI-606 tablet formulation is prepared

by other conventional coating techniques.

25 Disintegration times were compared for SKI-606 formulation using a conventional
disintegrating agent, crospovidone, and croscarmellose sodium and summarized in
Table 2. The intragranular disintegrant in this case was kept constant at 3 % w/w. The
two formulations have markedly different disintegration times, for instance tablet
disintegration times (DT) with the 2% extragranular (EG) SKI-606/CCS formulation is
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Tablet dissolution of the inventive SKI-606 formulation (see Figure 1) was also
carried out in 0.1 N HCI, which revealed that the tablet dissolution was faster for the
SKI-606/CCS formulations at the 10 and 15 minutes at disintegrant concentrations lower
than the ones used for SKI-606/CPV formulations. In addition the data also suggested

15 that the lower binder concentrations enhanced dissolution especially at early time

points.

In certain embodiments, amounts of croscarmellose sodium (CCS) in the
inventive SKI-606 formulation that provide similar dissolution results are as follows:
20 1.0- 2 % w/w intragranular concentration
2. 1-3% w/w extragranular concentration
3. Binder (Povidone concentrations) may also vary from 1-2% w/w.

In certain embodiments, the intragranular component to extragranular component

25 ratio in the inventive SKI-606 formulation was changed from 3:1 to 2:2.

In certain embodiments, one intragranular (IG) component, a filler comprising
microcrystalline cellulose (MCC), was transferred from the intragranular portion to the
extragranular (EG) component to facilitate faster disintegration times during tabletting in

30 the inventive SKI-606 formulation. The amount of extragranular filler component was
increased to 15 weight % from 4 weight %, based on the weight of the SKI-606

formulation.



20 20 20 38 38 38 Binder (%ww 221222221 IGisintegrant (%ww 3 3
333211EGdisintegrant (%3 3110010 W
2011/ 002850RCT/0083010/ 040555 -29- w w) PCT/US2010/040555

-18-

In certain embodiments, the grade of MCC in the EG component was changed from
Avicel PH101™ to Avicel PH 102™ to facilitate tablet blend flow.

In certain embodiments, contrary to the common observation that reduction in

5 particle size of the API generally causes an increase in rate of dissolution, it was
observed that for SKI 606 formulation, decreasing the API particle size tends to lower

the dissolution of the formulation when processed in a n identical fashion as the
formulation with higher D90 API particle size. Thus it was observed that that the lower

the API particle size, the slower the dissolution rate and higher the API particle size-

10 faster the rate of dissolution, as summarized in Figure 6.

In order to maximize dissolution, one possible approach with the existing
formulation is to increase the particle size of the drug like SKI-606. To slow down in

dissolution an approach is to use API of lower particle size.

15
In certain embodiments, no change in the poloxamer concentration was made in
the inventive SKI-606 formulation to retain in vivo effects when administered to a human
or animal subject.
20 In certain embodiments, the formulation of the present invention can contain one

or more non-rate-controlling layers, membranes or coatings. The location of the non-
rate-controlling layer in the formulation is not critical. For example, the non-rate-
controlling layer may be present between the at least one core and an enteric coating or
a rate-controlling mechanism. Alternatively, the non-rate-controlling layer may surround
25 or coat an enteric coating or a rate-controlling mechanism. The non-rate-controlling
layer can be made of one or more polymers, as well as, other ingredients known in the
art, such as, but not limited to, plasticizers, pigments/opacifiers, etc. Examples of
polymers that can be used include, but are not limited to, hydroxypropyl methylcellulose,
hydroxypropyl cellulose, methylcellulose, ethylcellulose, polyvinyl alcohol, and
30 polyethylene glycol. Examples of plasticizers that can be used include, but limited to,
polyethylene glycol(s), glycerin, triacetin, triethyl citrate, diethyl phthalate and mineral
oils. Examples of pigments/opacifiers that can be used include, but are not limited to,

water soluble dyes, pigments, and natural products.
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In certain embodiments, the formulations of the present invention can also
include at least one enteric coating. Any enteric coating can be used in the present
invention, including, but not limited to, solutions or dispersions of methacrylic acid and
methacrylic ester copolymers, cellulose acetate phthalate, hydroxypropyl

5 methylcellulose phthalate, hydroxypropyl methylcellulose acetate succinate, polyvinyl
acetate phthalate, ethyl acrylate/methacrylic acid copolymers, cellulose acetate
trimellitate, shellac and combinations thereof. Additionally, the enteric coating used in
the formulations of the present invention can be formed as a single or multiple layers.
The thickness of the coating can be readily determined by those skilled in the art, but

10  must be sufficient to protect the formulation in the acidic environment of the stomach.

In certain embodiments, solid pharmaceutically acceptable compositions of SKI-

606 were invented, based on replacing one conventional disintegrating agent,
crospovidone, with croscarmellose sodium, which unexpectedly resulted improved

15  stability and uniform dissolution rate of the SKI-606 formulation (see Table 1 and

Figures 1-3).

Wetting agents are well known in the art and typically facilitate drug release and

absorption. Exemplary wetting agents include poloxamer, polyoxyethylene ethers,

20 polyoxyethylene sorbitan fatty acid esters polyoxyethylene fatty acid esters,

polyethylene glycol fatty acid esters, polyoxyethylene hydrogenated castor oil,

polyoxyethylene alkyl ether, polysorbates, cetyl alcohol, glycerol fatty acid esters (e.g.,

triacetin, glycerol monostearate, and the like), polyoxymethylene stearate, sodium lauryl

sulfate, sorbitan fatty acid esters, sucrose fatty acid esters, benzalkonium chloride,

25 polyethoxylated castor oil, and docusate sodium, and the like, and combinations thereof.

In some embodiments, wetting agents include but are not limted to for example

Polysorbate 80™, glycerin, Polysorbate 65™, polysorbate 60™ USP, Polysorbate 40™

USP, Polysorbate 20™ USP, Octoxynol-9, Nonoxynol-10™ USP, Poloxamer 235™,

Poloxamer 188™ USP. In some embodiments, provided wetting agents comprise from

30 about 0.1 weight % to about 5 weight %, about 1.0 weight % to about 4 weight %, or

about 3.0 weight % based upon total weight of the formulation. In certain embodiments,

the wetting agent is a poloxamer, including but not limited for example Poloxamer 188™
(Lutrol F-68).
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In some embodiments, a suitable lubricant is included in the inventive SKI-606
formulation. Suitable lubricants or glidants include for example stearates, sodium
stearyl fumarate and magnesium salts, magnesium stearate. The amount of lubricants
used is 0.2-5 weight percent of one or more lubricants, including about 0.5 weight %,
30 based on the weight of the composition. In some embodiments, the lubricant is

magnesium stearate.

Addition of one or more preservatives may be particularly useful in compositions

that include SKI-606, and may provide protection from degradation and/or from
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5 sorbate, Indinavir and combinations thereof. In some embodiments, provided

preservatives comprise from about 0.05 weight %, to about 0.25 weight % or about 0.1

%, based upon total weight of the formulation.

Provided compositions may be formulated into a unit dosage form. Such
10 formulations are well known to one of ordinary skill in the art. In certain embodiments,
the present invention provides a formulation comprising a solid dosage form as a tablet.
In other embodiments, the present invention provides a solution for oral administration.
In some embodiments, a unit dosage form contains 50 mg, 75 mg, 100 mg, 125 mg, 150
mg, 175 mg, 200 mg, 225 mg, 250 mg, 275 mg, 300 mg, 325 mg, 350 mg, 375 mg, 400
15 mg, 425 mg, 450 mg, 475 mg, or 500 mg, 525 mg, 550 mg, 575 mg, 600 mg, 625 mg,
650 mg, 675 mg, 700 mg, 725 mg, 750 mg, 775 mg, 800 mg, 825 mg, 850 mg, 875 mg,
900 mg, 925 mg, 950 mg, 975 mg, 1000 mg, 1025 mg, 1050 mg, 1075 mg, 1100 mg,
1125 mg, 1150 mg, 1175 mg, 1200 mg, 1225 mg, 1250 mg, 1275 mg, 1300 mg, 1325
mg, 1350 mg, 1375 mg, 1400 mg, 1425 mg, 1450 mg, 1475 mg, 1500 mg of SKI-606.
20 In some embodiments, a unit dosage form contains between 5 mg and 500 mg,
inclusive, or between 10 mg and 450 mg, inclusive, of SKI-606. In some embodiments,
a unit dosage form contains 50 mg, 75 mg, 100 mg, 150 mg, 250 mg, 300 mg, or 500
mg. In some embodiments, a unit dosage form contains more than 500 mg of SKI-606.

25 In some embodiments, the effective dosage of SKI-606 employed may vary
depending on the particular compound employed, the mode of administration and the
severity of the condition being treated. However, in general, satisfactory results are
obtained when the compounds of the invention are administered at a daily dosage of
from about 0.5 to about 1000 mg/kg of body weight, optionally given in divided doses

30 two to four times a day, or in sustained release form. The total daily dosage is projected
to be from about 1 to 1000 mg, preferably from about 2 to 500 mg. Dosage forms
suitable for internal use comprise from about 0.5 to 1000 mg of the active compound in
intimate admixture with a solid or liquid pharmaceutically acceptable carrier. This

dosage regimen may be adjusted to provide the optimal therapeutic response. For
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100 ng B%tlfFer}ent t(l:r(r%és(,a aoéo @%r(t:(%n?gounds of this invention. These combined therapies may
affect synergy and result in improved efficacy. For example, the compounds of this
15 invention can be used in combination with mitotic inhibitors such as taxol or vinblastine,
alkylating agents such as cisplatin or cyclophosamide, anti-metabolites such as 5-
fluorouracil or hydroxyurea, DNA intercalators such as adriamycin or bleomycin,
topoisomerase inhibitors such as etoposide or camptothecin, antiangiogenic agents
such as angiostatin, and antiestrogens such as tamoxifen.
20
Based on the results disclosed for SKI-606 and other 3-cyanoquinoline
compounds in U.S. Pat. No. 6,297,258, the inventive SKI-606 formulations are useful
antineoplastic agents of significant efficacy, which are useful in treating, inhibiting the
growth of, or eradicating neoplasms. In particular, the compounds of this invention are
25 useful in treating, inhibiting the growth of, or eradicating neoplasms that express EGFR
such as those of the breast, kidney, bladder, mouth, larynx, esophagus, stomach, colon,
ovary, or lung. In addition, the compounds of this invention are useful in treating,
inhibiting the growth of, or eradicating neoplasms of the breast that express the receptor
protein produced by the erbB2 (Her2) oncogene. Based on the results obtained, the
30 compounds of this invention are also useful in the treatment of polycystic kidney
disease.
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3. Combination Products and Combined Administration:

In certain embodiments, inventive compositions, and formulations thereof, may
be administered alone to treat one or more disorders as described herein, or
alternatively may be administered in combination with (whether simultaneously or

5 sequentially) one or more other active agents useful to treat one or more disorders as
described herein. Thus, an inventive composition, or formulation thereof, can be

administered concurrently with, prior to, or subsequent to, one or more active agents.

In certain embodiments, inventive compositions include one or more other active
10 agents in addition to SKI-606 that is not SKI-606. In some embodiments, inventive

formulations comprise both another anticancer compound and SKI-606.

The amount of additional active agent(s) present in combination compositions of

this invention will typically be no more than the amount that would normally be

15 administered in a composition comprising that active agent as the only therapeutic
agent. In certain embodiments of the present invention, the amount of additional active
agent will range from about 50% to 100% of the amount normally present in a

composition comprising that compound as the only therapeutic agent.

20 In certain embodiments, inventive formulations may also be used in conjunction
with and/or in combination with conventional therapies for gastrointestinal dysfunction to
aid in the amelioration of constipation and bowel dysfunction. For example,
conventional therapies include, but may not be limited to functional stimulation of the
intestinal tract, stool softening agents, laxatives (e.g., diphelymethane laxatives,

25 cathartic laxatives, osmotic laxatives, saline laxatives, etc), bulk forming agents and

laxatives, lubricants, intravenous hydration, and nasogastric decompression.

4. Uses and Kits of Inventive Compositions:

Provided compositions, and formulations thereof, are also useful in treatment of
30 conditions including cancers involving angiogenesis, immune suppression, sickle cell
anemia, vascular wounds, and retinopathy, treatment of inflammation associated

disorders (e.g., irritable bowel syndrome), immune suppression, chronic inflammation.
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In still further embodiments, veterinary applications (e.g., treatment of domestic
animals, e.g. horse, dogs, cats, etc.) of use of inventive compositions, and formulations
thereof, are provided. Thus, use of provided formulations in veterinary applications

analogous to those discussed above for human subjects is contemplated.

It will also be appreciated that inventive compositions, and formulations thereof,
can be employed in combination therapies, that is, an inventive composition, or
formulation thereof, can be administered concurrently with, prior to, or subsequent to,
one or more other desired therapeutics or medical procedures. Particular combination
therapies (therapeutics or procedures) to employ in a combination regimen will take into
account compatibility of the desired therapeutics and/or procedures and the desired
therapeutic effect to be achieved. It will also be appreciated that therapies employed
may achieve a desired effect for the same disorder (for example, a formulation may be
administered concurrently with another compound used to treat the same disorder), or
they may achieve different effects (e.g., control of any adverse effects). As used herein,
additional therapeutic compounds which are normally administered to treat or prevent a
particular disease, or condition, are known as “appropriate for the disease, or condition,

being treated”.

In other embodiments, inventive compositions, and formulations thereof, and unit
dose forms are useful in preparation of medicaments, including, but not limited to

medicaments useful in the treatment of cancer.

Still further encompassed by the invention are pharmaceutical packs and/or kits
comprising inventive compositions, and formulations thereof, and a container (e.g., a foil
or plastic package, or other suitable container). Optionally instructions for use are

additionally provided in such kits.

In order that the invention described herein may be more fully understood, the
following examples are set forth. It should be understood that these examples are for
illustrative purposes only and are not to be construed as limiting this invention in any

manner.
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All features of each of the aspects of the invention apply to all other aspects

mutatis mutandis.

Examples 1 and 2: Preparation of Pharmaceutically Acceptable Compositions of
SKI-606

SKI-606 is prepared according to the methods described in detail in one or more

5 of U.S. Pat Nos. 6,297,258 and 7,297,795. An exemplary inventive formulation of SKI-

606 and a comparative SKI-606 formulation are summarized in Table 1.

Table 1. SKI-606 Formulations

Comparative SKI-606

SKI-606 Formulation 1 [formulation
Intragranular Components [(% wiw) [(% wiw)
SKI-606 monohydrate (equivalent to
SKI-606 free base) 69 69
Microcrystalline Cellulose (MCC,
Avicel PH101™) 6.5 17.5
Crospovidone (CPV) NA 3
Croscarmellose Sodium (CCS) 2 NA
Poloxamer 188™ (Lutrol F-68) 3 3
Povidone (Kollidon 25™) 2 2
Weight % Intragranular
Components [82.5 194.5
Extragranular Components
Microcrystalline Cellulose (MCC,
Avicel 101™) NA 4
Microcrystalline Cellulose (MCC,
Avicel 102™) 15 INA
Crospovidone NA 1
Croscarmellose Sodium 2 NA
Magnesium stearate 0.5 0.5
Weight % Extragranular
Components 17.5 5.5
Coating (Opadry Il systems) 3 4

10  NA-not applicable or not available

Tablets of the 500 mg strength were compressed using the appropriate tooling

equipment and the tablets were compressed at low (11-13kp), target (14-16 kp) and



ng 8.340 Kg Water b Sol ution Totals 82.4 100 597.82 ng 119.56 ny
20. 615 Kg 6 0 4 Dry blend and Coating portion: Table 6. Dry bl ends
and coat ed0SKi/®2G7f or mul ati ons. | ngredi ent Functi on Ba®eu/usm010/040555

-26-

high (17-19 kp) hardnesses. These tablets were then evaluated for disintegration time in
0.1 N HCI.

The comparative SKI-606 formulation was prepared by the process of high shear

5 wet granulation, wet milling, fluidized bed drying, dry milling, blending and compression

to tablets that are subsequently film coated. This formulation has been associated with
high percentage of gastric irritation in fasted individuals.

Disintegration times were compared for SKI-606 formulation using a conventional

10 disintegrating agent, crospovidone, and croscarmellose sodium and summarized in

Table 2. The intragranular disintegrant in this case was kept constant at 3% w/w. The

two formulations have markedly different disintegration times, for instance tablet

disintegration times (DT) with the 2% extragranular (EG) CCS formulation is only 3.5

minutes as compared to the CPV formulation with DT of 22 minutes. Additionally it is

15 also observed that tablet DT is strongly dependent on tablet hardness for all the CPV

formulations, whereas no such dependence is observed for the CCS formulations. For

instance, even for the 2% CPV formulation, the DT times for the low and the high

hardness tablets vary by 14 minutes, whereas the CCS formulations only vary by 3.5

minutes. This observation points to the fact that the CCS formulation was robust with

20 respect to tablet hardness. This is a significant improvement with respect to tablet

manufacturability characteristics, especially since the tablets are meant to be immediate
release tablets.



tablet core %w/wt |nput/ Dosage Unit Input (500 ng) Input/ Dosage Unit

I nput (100U ng)nit Representative Batch Fornmula InputUnit Dried SKI-606

gr anul at iwo 2powaoessm NA 82. 46 597.820 119.564 m g 20. 615PpKg/usbewoersgst al | i ne
cellulose (PH 102) Filler 15.04 2 109.055 21.811 mg 3.761 Kg

Croscarnel |l ose Sodium Disintegr ant 2.0 14.5 2.900 mg 0.500 Kg Magnesi um
Stearate Lubricant 0.5 3.625 -27-

Table 2. Disntegration times for SKI-606 500mg dose formulations employing
Crospovidone versus Croscarmellose sodium as disintegrating agent. (For reference to

formulations, refer to Table 2A)
Binder 1%, EG CPV-1%

Binder 1%, EG CPV- I?inder 2%, EG CPV-
5% %

Run 1 [Run 2 [Run 3

Low Target [Hard JLow [Target |[Hard |Low [Target |Hard
9 min 56 [18 min 27 min [6 min |10 min 12 min |15 min |22 min |29 min
Sec 20sec |20 sec |37 sec |45 sec 25 sec |10 sec |20 sec

Binder 2%, EG |Binder 2%, EG |Binder 2%, EG |Binder 2%, EG

CPV-5% CCS-1% CCS-2 % CPV-1%

Run 4 [Run 5 [Run 6 [Run 7

Low [TargefHard JLow [TargetlHard |Low [TargeffHard JLow [Target |Hard
10 N3 18 R mind min |5 min|2 min|3 min |6 min[16 |30 min 40
min min  |min RO |10 25 130 min |20 sec |min
11 30 41 Sec [sec sec [sec 35

sec |sec |sec Sec

Where Hard tablets ->16 kp tablet hardness, target tablets- 14-16 kp and Low hardness-
11-13 kp (kp- Kilo Pascals)

10  Table 2A: Percent composition of Formulations referred to in Table 2

Run |Run |Run |Run |Run |Run |Run
1 2 3 4 5 6 7

Intragranular Portion
SKI-606 monohydrate equivalent to | 69 69 69 69 69 69 69
anhydrous base
Microcrystalline Cellulose (Avicel | 6.5 6.5 5.5 5.5 5.5 5.5 5.5
101™)

Crospovidone (CPV) 3 3 3 3 NA NA 3
Croscarmellose Sodium (CCS) NA NA NA NA 3 3 NA
Poloxamer 188 (Lutrol F-68™) 3 3 3 3 3 3 3
Povidone (Kollidon 25™) 1 1 2 2 2 2 2
Intragranular Totals (%) 825 | 825 (825 825 |825 |825 |825

Extragranular Portion
Microcrystalline Cellulose (Avicel | 16 12 15 12 16 15 16




0.725 mg 0.125 Kg WO 2011/002857PCT/ US2010/ 040555 -33- Ingredi ent
Function Based on tablet core %w/w Input/ Dosage Unit I nput (500 ng)
| nput / Dowegelimopds7l nput (100U ng)nit Representative Batrch/uSoemiokwsss

nputUnit Totals 100.0 725.00 145.000 mg 25.0 Kg COATI NG
-28-
Run [Run [Run |Run |Run |Run |Run
1 2 3 4 5 6 7
101 T™)*>
Crospovidone (CPV) 1 5 2 5 NA NA 1
Croscarmellose Sodium (CCS) NA NA NA NA 1 2 NA
Magnesium Stearate 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Exragranular Totals (%) 17.5 (17,5 |[175 |17.5 (175 [17.5 |17.5

10

15

Tablet dissolution of the inventive SKI-606 formulation (see Figure 1) was also
carried out in 0.1 N HCI, which revealed that the tablet dissolution was faster for the
CCS formulations at the 10 and 15 minutes at concentrations lower than the ones used
for CPV. In addition the data also suggested that the lower binder concentrations

enhanced dissolution especially at early time points.

These trials demonstrate that CCS formulation was better from processability
point in that granulation endpoint was not reached suddenly unlike CPV formulations-
where endpoint was very susceptible to water input, and CCS formulation disintegration
time (DT) was less susceptible to tablet hardness. Lowering of binder may correlate to
adequate dissolution with CPV.

It is also evident that for the inventive SKI-606 formulation, which included
croscarmellose sodium as a disintegrant, the dissolution is not sensitive to API particle
size at 15 minutes, as summarized in Table 3. In addition for all IG/EG ranges studied,
the only ratio that gave slower dissolution for CCS formulation at 15 minutes is 1%/0 %

intra/extragranular disintegrant. For all other levels, release is more than 90%.

Table 3 : Effect of Disintegrant and API Dgg on 500 mg Core Tablet Disintegration
and Dissolution

Disintegrant type CPV | CPV | CPV CCS | CCS |[CCS| CCS | CCS

AP Dgo (microns) 38 20 20 20 20 38 38 38

Binder (% wiw) 2 2 1 2 2 2 2 2
IG Disintegrant (%
w/w) 3 3 3 3 3 2 1

EG disintegrant (%] 3 3 1 1 0 0 1 0




OQpadry-11 yellow, 85F12390 Coating agent 3.0 NA 4.350 mg 0.975 Kg
Opadry-I11 red, 85F15642 21.75 NA Purified Water Coating carrier @S
123. 25 24w62011my2857525 Kg Totals 103.0 PCT/US2010/040555

-29-

w/w)

Disintegration time
(min)

[for 14-16 kp
Tablets] 18.32 | 15.73 | 2548 | 418 | 475 | 143 | 74 | 234
% released at 15
min in 0.1 N HCI 67.68 | 50.21 | 23.41 | 94.21 92 97 | 97.2 | 67.6
% released at 30
min in 0.1 N HCI 94 89 47 98 97 101 99 96

These studies show that the croscarmellose sodium formulations were superior
from a manufacturability perspective in that the granulation endpoints were easier to
identify (reduced risk of over-granulation); the disintegration times for the

5 croscarmellose sodium formulations were impacted less by tablet hardness; and
lowering binder (povidone) concentration results in higher rates of dissolution of CPV
formulations as expected due to its influence on rate of tablet disintegration. The change
in binder was not deemed necessary for the CCS formulation that shows excellent tablet
disintegration times and dissolution regardless of the binder concentration.

10

The results of extensive experimentation demonstrated that croscarmellose
sodium formulations were more robust with respect to variability in drug substance
particle size and consistency of dissolution profile for product on stability. Some
advantages were seen bychanging the intra to extragranular ratio of microcrystalline

15 cellulose to improve both tablet disintegration times as well as blend flow, and keeping

the poloxamer and the binder same as the reference composition.

It is also evident that for the inventive SKI-606 formulation which included
croscarmellose sodium as a disintegrant, the dissolution is slower for smaller particle
20 size, as summarized in Tables 2 and 3.
In addition, it was observed that no incompatibilities or degradation were seen at 2 and
4 weeks with either disintegrant at 40° C (dry and wet). Batches on stability studies at
40° C and 40° C /75% RH conditions showed that dissolution shifts observed with CPV,
but not with CCS, as summarized in Figures 2 and 3.
25



746.75 149.350ng 6.5Kg The SKI-606 fornulation and coated tablets of the
SKI - 606 formnul ati on were prepared as foll ows: 5MANUFACTURI NG PROCEDURE

The SKI - 686 2boweeessat i on and coated tabl ets of the SKI-6@6TUszomloatissHN wer e
prepared as foll ows: Wighed the following ingredients for a batch size of
25 Kg: SKI-606 nonohydrate 1017.241Kg M crocrystalline cellul ose (Avicel PH
101) 1.624 Kg Croscarnel |l ose sodi um 0.50Kg Povi done K-25 0.5 Kg Pol oxaner
0.75 Kg 15 1. Dissolved the Povidone and the pol oxaner into the purified
water. 2. Addedséden Hd meBsuredidatogiy/sisaltd, i the eeddartheife(fEirh d&tion is@86n
croscarmnel |l ose sodiumof the intra-granular portion to the high shear

gr anul at & PEMESUPIEr  SKHOR HANRtdpraLTaians: 88 ARvaraplly alfert BF iSSohEoR y

i ngredi ening JIB6IRBNRAFESH sEBHR aHBBtHPadiE &R, while RRKERS FhiMimdl @hdfgdn®
prior to pre-blendin m xi ng, added the Step 1 solution to the

. 3. Wil’e
hi gh shedie d@%ﬁ@%%tm Hus daeifed 40skrapalice bidghRoxidops ard ROKXETEH. The
wat er squaihi A ' Vel AokY; [ i OBt
endpornt Cop AL e MRl AGIRe iSOG L BB Ao e lRR g Gao
gr anul at ivas ehengee freassddn chinierdldn 222 e IW/wrFigdresehand b deseékastieyeffecbon

facilita ni f |, o he e ' = ' : ation
ina fl ufoffoggjél%r%p&ﬁ@m& gﬁ%a@ |tr§f é@? o?)gFa?ﬁﬂ'gg?rntdlﬁe%ggﬂgg&{gé% at

t hi s poi rerossaooelhsb@ndélrospBidonewespadtivelyt ar get between 1-1.5 % 5w w under
test tenperature conditions. 6. Passed the dried granulation through a mll
equi pped with an appropriate sieve or screen to facilitate a satisfactory
par t i8] e EXapplg 3¢ r i Bepaatiopr of| gt nBissrbting nPhRappacewically Aficeptaitle St ep
10. ompoditiohd ¢Sy lspegr anul ation to a suitable blender. If required,
m X the é:ry S|ze8 10granul ation for a mninumof 5 mnutes, or until

uni form 8. C8Kt@Patieptenaresnneatdin®io rtmelipds desaribeddn deicédm one s ewren
yields o i ae fydhe I g | b1 -3, -l ingr edi may
be passeg)tfﬂi?bﬁgﬁ Naots'sc?ggzgggr%@Pgt%%b@ghd?ﬂgé%ﬁéﬁ%%{p\é&gg%?% @g é&mh&

m cr ocr y$oraidlation of SKI106sdi & corepgriatiedSKbeObhfoemdlatign iare Strematiged ihSPabde t he

m crqér ystalline cellulose and croscarnel | ose sodiumto the m xer and bl end
for 10 mnutes, or until uniform 10. Added either a portion of granul ation
fromStep 6 or mcrocrystalline cellulose (PH 102) from Step 9 to the
magnesi um stearate and mx to forma lubricant pre-blend. Add the | ubricant
pre-blend to the Step 9 blender and m x for a mninum 20of 2 m nutes, or
unti | uniTable. ExemPrpFestDisduivigg SRUES Formulsiiorgwip Brexeaimélsteobiung, at
adequat e hardness Preparation and Application of Coating Suspension 251.
Prior to mixing, the dry color was passed through a screen, if necessary.
Using a suitable m xer and tank, to|FabtdissbivingSKi- Wwg€oahdeativeoSKRe06
purified|{water and m xed until a saj606éffachwlatioauspengdFomuiatiohor ned. The
suspensi patragsandearsi eved through anf@RRAMAPT 1 at e screq@, wpwy. © Kg of tlhe

coating FIGREBN ST ERERR]UivEibk @ (i bed Tor a totall 37 W/ W
anhydrous SKI-606 free base) 69 69
Microcrystalline Cellulose (101™) 6.5 17.5
Crospovidone (CPV) NA 3
Croscarmellose Sodium (CCS) 2 NA
Poloxamer 188 (Lutrol F-68™) 3 3
Povidone (Kollidon 25™) 2 2
% Intragranular portion [82.5 194.5

Extragranular

Microcrystalline Cellulose (101™) -- 4
Microcrystalline Cellulose (102™) 15 --
Crospovidone NA 1
Croscarmellose Sodium 2 NA
Magnesium stearate 0.5 0.5
% Extragranular portion 17.5 5.5
Coating 3 4




wei ght gain. This may if required be verified by tablet weight gain. W
2011/ 002857PCT/ US2010/ 040555 -35- Table 7: Exanpl es of Coated Tabl ets of
SKI - 606 fwormiiawessm wi t h Crospovi done di sintegrant at DpCTarsen/ousss
Dosages Ingredients Qy (% w of tablet core weight Qy/tablet (nmg) for
100 ng dose tablet Qy/tablet (ng) for 500 ng dose tablet SKI 606 nono hyd
rate (Based on 96% assay) 69 104.17 523483 Avicel pH 101 7.5 6.7 33.52
Crospovidone 1.0 1.45 7.25 Pol oxamer-188TM 3.0 4. 35 21. 74 Povidone 2.0 2.9
14.49 Water QS Extragranul ar ingredients Crospovidone 3.0 4.35 21.74 Avicel

pH 101TM\4 .0 applicable or not available

5 The gastric irritation effect of the formulation may be a result of prolonged
residence time in the stomach and upper Gl tract. The inventive SKI-606 formulation
also provides a relatively fast dissolving salt of the drug that solubilizes faster in the Gl
tract. The fast dissolving salts of the drug includes the citrate, succinate, fumarate, Di-
HCI, Di- mesylate, acetate, maleate, tartarate and HCI salts to name a few, providing a

10  SKI-606 formulation useful for dissolving or disintegrating faster within the Gl tract to

cause rapid drug dissolution.

A faster disintegrating formulation was prepared by making a few changes to the

current formulation. This was done by incorporating the following changes in the

15  formulation: eplacing the disintegrant crospovidone with croscarmellose sodium. This
disintegrant acts by a “swelling” action promoting early disintegration times as compared

to the “wicking” action promoted disintegration with the crospovidone. It is found to exert

a faster disintegrant action at comparable concentrations as the crospovidone.ln
addition to replacing the disintegrant, an additional change done was the change in the

20 ratio of the microcrystalline cellulose. Microcrystalline cellulose, Avicel PH 101 was
reduced intragranularly and increased extragranularly to help improve the disintegrant
efficacy. The grade was also changed from Avicel 101 to a larger particle sized 102 to
improve blend flow and compressibility. This approach was found to yield faster
disintegrating and dissolving tablets, both of which are expected to improve the gastric

25 outcome in the stomach. The inventive SKI-606 formulation is based on this approach.

Example 4: Preparation of Pharmaceutically Acceptable Compositions of SKI-606
as Coated Tablet

SKI-606 is prepared according to the methods described in detail in one or more
30 of U.S. Pat Nos. 6,297,258 and 7,297,795. An exemplary coated tablet from inventive
formulation of SKI-606 at two different unit dosages is summarized in Table 5.

35



20. 29 101. 45 Magnesium stearate 0.5 0.724 3.62 Tot al
(mg) 145.0 725.0 Opadry ||

85F15642 86RIAA085at

(ng) 151.04 755.19
SKI - 606 formul ati on were prepared as follows for a batch size of 1 Kg core

tabl et s:

10M crocrystal line cellul ose (Avicel

Wei ghed the follow ng ingredigpts:

4% W w - -

Uncoat ed tabl et wei ght

Yel | ow 85F12390 at 4% w w 6. 04 --

30.19 Tot al

Qpadry |1
t abl et wei ghtrcofusecaatewss abl et
5 The SKI-606 fornul ati on and coated tablets of the

SKI - 606 nonohydrate 718. 4g
PH 101) 46.23 g Crospovidone 10.0 g

Red

POVIdoneT&b&552@oaQ@'Enmﬁgaﬂ3K|&@ﬁkﬁﬂuaﬁogatD&b&ﬂ&lhﬁﬂﬁﬁé@@@?éM&B@lO/040555

'36 2 é\ﬁUGQU? Illul Cul CIILD I DLCP L I a III ull Dllcal ul allul aLUI IUI
m nut es %atéh O%%Beed (I rrpel | er onI y) 3. Dissol ved Pol oxaner 188 Iard
POV! don N=-2Z90 III H IBI &J IIB d er.— g OW 1T Répr@éiﬁ'ﬁfivto
avoi d trqAOggd?&{tatl | Ingrdn0g | ,ﬁ&gbégh,tar @Egg%qm speed to ljow
setting.| Added th¢g NrgbIRR 4 USIFBE5GRd Ry MP (ES 186 AUl Bhten t he mijx
in Step|3. |If necqg heodibanul atage sol uti gasé/vas exhpgratued,
continugd m xing f al 2- 5 nj qehgs) W t hstidigtrohopper and
i npel l er] at | ow sq litional Purified Watler if necessary whille
m xi ng until the ] point is| reached. Checked for the desirled
10granuljati on end [poi nt. Recbrd |thetwot al | lapgunt Uoft | Wweuer | usedinpat gr &nitil|at e
and the |total mxijng tine astwel|l as power or torque readihg {f avail ablle.
5. Dried SKh€0gr anylistiveon i n 68.9FI| @3¢ bed dr3t8r witty iiiPef suggestiad $&g
val ue t empwehydiate lof 70C 5C6to a suggested L.OD. range of 1 |5%to|2.5|%
Wi ghed |#8dV3@ede ded yi el d.| 156.] Passed the dried grnanul afion|through a
Com | at aggé(ﬁr@’ﬁeed (suggestled mj|l | speed
Microcrystalli | Filler 6.50 | 7.9 47 1 mg | 9.420 [mg | 1.624 Kg
ne cellulose
(PH 101) @
Croscarmello | Disintegran | 2.0 24 14.49 mg | 2.898 [ mg | 0.500 Kg
se Sodium t
Poloxamer Wetting 3.0 3.6 21.74 mg | 4.348 [mg | 0.750 Kg
188 agent
Povidone, K- | Binder 2.0 24 14.49 mg | 2.898 [ mg | 0.500 Kg
25
Purified Granulating | QS QS 24186 |mg |48.37 |mg | 8.340 Kg
Water ° Solution
Totals 824 | 100 597.82 |mg | 119.56 | mg | 20.615 | Kg
6 0 4
5
Dry blend and Coating portion:
Table 6. Dry blends and coated SKI-606 formulations.
Function | Based | Input/ Input/ Representative
Ingredient on Dosage Dosage Unit Batch Formula
tablet | Unit
core Input (500 | Input (100 U | Input Unit
% mg) mg) nit
wt/wt
Dried SKI-606 NA 82.46 |597.820 119.564 m |[20.615 Kg
granulation portion g
Microcrystalline Filler 15.04 | 109.055 21.811 m | 3.761 Kg
cellulose (PH 102) 2 g
Croscarmellose Disintegr | 2.0 14.5 2.900 m | 0.500 Kg
Sodium ant g
Magnesium Lubricant | 0.5 3.625 0.725 m | 0.125 Kg
Stearate g
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of SKI-606 500 ng Tabl et Cores

Nunber T@¢|Q§O6Dﬁoﬁ@ﬂg%tél\l=6) (min) 026.2-6.6 1.5 1 10.6-12.9 3.0 3

11.5-13.
10

15

20

47 241Kg

Microcrystalline cellulose (Avicel PH 101) 1.624 Kg
Croscarmellose sodium 0.5 Kg
Povidone K-25 0.5 Kg

Poloxamer 0.75 Kg

1.

Dissolved the Povidone and the poloxamer into the purified water.

2. Added the SKI-606, microcrystalline cellulose (PH 101), and croscarmellose
sodium of the intra-granular portion to the high shear granulator and mix for a
minimum of 4 minutes, or until uniform. The dry ingredients may be passed
through a screen, if necessary, to de-lump prior to pre-blending.

a suitable granulation is achieved.

achieve a satisfactory granulation endpoint if required.

While mixing, added the Step 1 solution to the high shear granulator and mix until
The water quantity may be adjusted to



7 14.1-15.6 6.0 5 14.3-14.9 WD 2011/ 002857PCT/ US2010/ 040555 - 38-

Al t hough the poloxanmer in tablets tends to retard dissolution initially, it
was founawoaospeess7up di ssol uti on on accel erat ed st abi | iPCy/usRoloatEsss
timepoints in 0.1 N HCl nedia as seen in the data summarized in Table 9.
Table 9: Increase in Percent dissolved for the DoE batches in 0.1N HCl and
pH 4 Buffer (Stability Studies) Water 34) Binderaddition rate (g/ mn)

Pol oxamer (% ww) Release at 15 min (% in 0.1 NHClI (+ -Increase in %

di ssol uti ona f TRggrdHUldtidh)madyEe B8ssedGhiduighiaahill@h screehMEHBcdR @ Cto-fcilitatd M@0
Deg C175% RH jar?miform gr%%%la%gh %e&)‘rédrying.
5. Dried the granulation in a fluid bed dryer until a satisfactory endpoint is reached.
The LOD at this point should be below 3% w/w with a target between 1-1.5 %
5 w/w under test temperature conditions.
6. Passed the dried granulation through a mill equipped with an appropriate sieve or
screen to facilitate a satisfactory particle size distribution for blending. Retain a
portion of this for Step 10.
7. Added the granulation to a suitable blender. If required, mix the dry sized
10 granulation for a minimum of 5 minutes, or until uniform.
8. Calculate the amounts of extragranular ingredients based on yields obtained of
the dried granulation.
9. The dry blend ingredients may be passed through a screen, prior to blending.
Retain a sample of microcrystalline cellulose if required for blending in Step 10.
15 Add the microcrystalline cellulose and croscarmellose sodium to the mixer and
blend for 10 minutes, or until uniform.
10.Added either a portion of granulation from Step 6 or microcrystalline cellulose
(PH 102) from Step 9 to the magnesium stearate and mix to form a lubricant pre-
blend. Add the lubricant pre-blend to the Step 9 blender and mix for a minimum
20 of 2 minutes, or until uniform.
11.Compress the granulation using appropriate tooling, at adequate hardness

Preparation and Application of Coating Suspension

25 1. Prior to mixing, the dry color was passed through a screen, if necessary. Using a
suitable mixer and tank, to the color coat was added to the purified water and mixed
until a satisfactory suspension was formed. The suspension may be sieved through

an appropriate screen.

30 2. 5 Kg of the coating suspension was applied to the bed for a total 3% wt/wt
weight gain. This may if required be verified by tablet weight gain.
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Table 7: Examples of Coated Tablets of SKI-606 formulation with Crospovidone

C +19
C +11

disintegrant at Different Unit Dosages

1IM@0 Deg C175% RH +22
1IM@0 Deg C175% RH +31

-35-

Ingredients Qty (%w/w) of Qty/tablet (mg) | Qty/tablet (mg)
tablet core for 100 mg for 500 mg dose
weight dose tablet tablet

SKI 606 69 104.17 520.83

monohydrate

(Based on 96%

assay)

Avicel pH 101 7.5 6.7 33.52

Crospovidone 1.0 1.45 7.25

Poloxamer-188™ 3.0 4.35 21.74

Povidone 2.0 2.9 14.49

Water QS

Extragranular ingredients

Crospovidone 3.0 4.35 21.74

Avicel pH 101™ 14.0 20.29 101.45

Magnesium 0.5 0.724 3.62

stearate

Total Uncoated tablet weight (mg) 145.0 725.0

Opadry Il Yellow 85F12390 at 4% w/w 6.04 --

Opadry Il Red 85F15642 85F12390 at - 30.19

4% wiw

151.04 75519

Total tablet weight of coated tablet

(mg)

The SKI-606 formulation and coated tablets of the SKI-606 formulation were prepared

as follows for a batch size of 1 Kg core tablets:

Weighed the following ingredients:
SKI-606 monohydrate

718.4g

Microcrystalline cellulose (Avicel PH 101) 46.23 g

Crospovidone 10.0 g

Povidone K-25 20.00g
Poloxamer 188 30.00 g

1.Passed SKI-606, Microcrystalline Cellulose and Crospovidone from step 1 through

a 20 mesh screen and ingredients were added to a high shear mixer.

147 58.5 3.0
158 66
PCT/US2010/040555




4.5 Initial 38 IMa10 Deg C +13 1IMa40 Deg C175% RH +8 147 58.5
6.0 Initial 38 1Ma10 Deg C +6 IMa10 Deg C175% RH +14 5 On

accel er atwo 29tiaopssrt y, pol oxamer causes a di ssol ution sRCTUS2O10M40555
concentration dependent manner fromO to 3% w w. The dissolution shift
beyond 3% pol oxaner concentration plateaus off with no evident trends.
These results verify that the pol oxanmessscan cause di ssolution shifts to
happen on stability. The pol oxaner chains on

2. Mixed the ingredients in step 2 in a high shear granulator for 2 minutes at low

plow speed (Impeller only).

3. Dissolved Poloxamer 188 and Povidone K-25 in Purified water in another mixer.

Used low mixer speed to avoid the generation of foam

5 4. Set the impeller and chopper speed to low setting. Added the solution from step
4 using a pump to granulate the mix in Step 3. If necessary, when the granulation
solution was exhausted, continued mixing for an additional 2- 5 minutes with the
chopper and impeller at low speed. Added additional Purified Water if necessary
while mixing until the granulation end point is reached. Checked for the desired

10 granulation end point. Record the total amount of water used to granulate and the

total mixing time as well as power or torque reading if available.

5. Dried the granulation in a Fluid bed dryer with inlet suggested set value temperature
of 70°C +5°C to a suggested L.O.D. range of 1 .5% to 2.5 %. Weighed and recorded
yield.

15 6. Passed the dried granulation through a Comil at low speed (suggested mill speed
700 rpm or below and suggested screen: 20 mesh,). Weighed and recorded

yield.

FINAL BLEND:
20 7. Based on the yield in step 7, calculated the amount of ingredients required for
(extra granular) dry addition.

8. Transferred the milled granulation from Step 9 into a suitable size V-blender.

9. Weighed the Microcrystalline cellulose (PH 101), Crospovidone and passed
through a 20-mesh screen and add to the V-blender in step 11. Blend for 10

25 minutes without the intensifier bar activation.

10.Passed Magnesium stearate through a 30-mesh screen and bag blend with an
equal portion of granulation of step 12 and added to the V-blender. Blend for 2

minutes without intensifier bar.

11.Weighed and recorded yield.
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time points for the tablets tested. Poloxamer appeared to retard initial tablet dissolution
25 at 15 and 30 minutes in a concentration dependent manner. See Table 8.

Table 8: Disintegration times in 0.1N HCI of SKI-606 500 mg Tablet Cores with
Varying Poloxamer content
Poloxamer concentration DoE-1/Run Number | Tablet DT range [N=6)
(% wiw) (min)
0 2 6.2-6.6
1.5 1 10.6-12.9
3.0 3 11.5-13.1
4.5 7 14.1-15.6
6.0 5 14.3-14.9




NA 3 3 Croscarnell ose Sodium (CCS) 2 NA NA Pol oxaner 188TM (Lutrol F68TmIm
3 3 NA Pol yoxyet hyl ene sorbitan nonool eate (Tween -80) 1 Povi done
(Kol I'i dorw@2p11202852 Wei ght % | nt ragr anul ar Conponent s 82C%/134015/090555
Extragranul ar Ingredients Mcrocrystalline Cellulose (MCC, Avicel 1OTM NA
4 4 Mcrocrystalline Cellulose (MCC, Avicel 1Q2TM 15 NA NA Crospovi done NA
1 1 Croscarnell ose Sodium 2 NA -38-

Although the poloxamer in tablets tends to retard dissolution initially, it was found

to speed up dissolution on accelerated stability at later timepoints in 0.1 N HCI media as

seen in the data summarized in Table 9.

Table 9: Increase in Percent dissolved for the DoE batches in 0.1N HCI and pH 4
Buffer (Stability Studies)

Water | Binder addition | Poloxamer (% | Release at 15 min (%) in 0.1 N HCI

(G) rate (g/min) wiw) (+ -Increase in % dissolution from
initial)

147 58.5 0 Initial 66
1M@40 Deg C +3
1M@40 Deg C/75% RH +6

162 58.5 1.5 Initial 50
1M@40 Deg C +19
1M@40 Deg C/75% RH +22

147 58.5 3.0 Initial 43
1M@40 Deg C +11
1M@40 Deg C/75% RH +31

158 66 4.5 Initial 38
1M@40 Deg C +13
1M@40 Deg C/75% RH +8

147 58.5 6.0 Initial 38
1M@40 Deg C +6
1M@40 Deg C/75% RH +14

5
On accelerated stability, poloxamer causes a dissolution shift in a concentration
dependent manner from 0 to 3% w/w. The dissolution shift beyond 3% poloxamer
concentration plateaus off with no evident trends. These results verify that the
poloxamer can cause dissolution shifts to happen on stability. The poloxamer chains on
10 aging and at accelerated temperatures are believed to become more mobile, and thus

instead of holding the granules together in the tablet the mobile polymer chains tends to

“soften” the tablets. This could be as a result of granule softening over time as well as



NA Magnesium stearate 0.5 0.5 0.5 Weight % Extragranul ar Conponents 17.5
5.5 5.5 Coating (Opadry Il systens) 3 4 4 NA-not applicable or not

avai | abl ewbAbtiewesri ve SKI - 606 Fornul ation conpri sing PeCywmsgeblyisehe
sorbitan nonool eate (Tween-80) as a wetting are summari zed in Tables 11-13.
WO 2011/ 002857PCT/ US2010/ 040555 -41- Table 11. Alternate SKI-606

For mul ati ons Conpri si ng Pol yoxyet hyl enggsor bi t an nonool eate (Tween-80) and
varyi ng Crospovi done. Ingredients Alternate Tween forrulation (% w w)

Al t er nat enctegssd tendaHbyptio Clisicfgrdty) Aot ssératare Tomerdl BisMEgrbiic titfesWoMY)
SKI - 606 Mdonohydrate equi val ent to SKI-606 base 69 69 69 M crocrystalline
Cel | ul Osétqq{y@, Qnge 8 tqhiqjlf)as disintegrated the granules in the tablet actually show

behavior very similar to all known surfactants. Increase in surfactant tends to increase

granule dissolution as seen in Figure 14.

This dissolution shift problem was obviated by the inventive SKI-606 formulation,
by replacing the wetting agent poloxamer, which also functions as a surfactant, in the
formulation. The use of a lower melting point surfactant (one that was liquid at room
temperature) could help to address this issue. Polyoxyethylene (20) sorbitan

10  monooleate (Tween™ or polysorbate 80™ i) is one of the commonly used surfactants in
use. The concentration of Polyoxyethylene (20) sorbitan monooleate (Polyoxyethylene
sorbitan monooleate (Tween-80)™) tested was 1% in place of the 3% poloxamer in the
formulation. This was used in the CPV formulation with 3% 1G and 1% EG CPV as the
disintegrant. This was deemed acceptable as the dissolution and other manufacturability

15 characteristics tested at this concentration were acceptable. In addition,
Polyoxyethylene sorbitan monooleate (Tween-80)™ is a commonly used

pharmaceutically acceptable wetting agent and also functions as a surfactant.

In addition to addressing dissolution shift, testing of the robustness of these

20 formulations with respect to active pharmaceutical ingredient API particle size is
desirable. The comparative SKI-606 formulation the API particle size appeared to
influence the dissolution i.e. smaller the API particle size, slower the dissolution. With

the SKI/Tween-80 formulation, this effect was minimized or negligible (Figure 17) and

the SKI-606 formulations comprising the alternative wetting agent Polyoxyethylene

25 sorbitan monooleate (Tween-80)™ were superior in aging (Figures 15 and 16) to the

comparative SKI-606 formulation

Examples 11 and 12: Preparation of Pharmaceutically Acceptable Compositions
of SKI-606

30 SKI-606 is prepared according to the methods described in detail in one or more
of U.S. Pat Nos. 6,297,258 and 7,297,795. An exemplary inventive formulation of SKI-

606 and a comparative SKI-606 formulation are summarized in Table 10.



21.5 20.5 18.5 Crospovidone (CPV) 1 2 4 Croscarnell ose Sodi um (CCS) NA NA
NA Tween-80TM 1 1 1 Povidone (Kollidon 25TM 2 2 2 Wi ght % I ntragranul ar
ConmponentwO2d4b/®2858 94.5 M crocrystalline Cellul ose ( MCECTA®2@®I040581) 2 3 5
Crospovi done 3 2 0 Magnesium stearate 0.5

-40-
Table 10. SKI-606 Formulations
SKI-606 Alternate
SKI-606 Comparative SKI-|Surfactant
[Formulation 1 606 formulation |Formulation
Intragranular Components (% wiw) [(% wiw) [(% wiw)
SKI-606 monohydrate
equivalent to SKI-606 base |69 69 69
Microcrystalline Cellulose
(MCC, Avicel PH101) 6.5 17.5 19.5
Crospovidone (CPV) INA 3 3
Croscarmellose Sodium
(CCS) 2 NA NA
Poloxamer 188™ (Lutrol F-
68™™) 3 3 NA
Polyoxyethylene sorbitan 1
monooleate (Tween -80)
Povidone (Kollidon 25) 2 2 2
Weight % Intragranular
Components [82.5 94.5 94.5
Extragranular Ingredients
Microcrystalline Cellulose
(MCC, Avicel 101™) NA 4 4
Microcrystalline Cellulose
(MCC, Avicel 102™) 15 NA NA
Crospovidone NA 1 1
Croscarmellose Sodium 2 NA NA
Magnesium stearate 0.5 0.5 0.5
Weight % Extragranular
Components 17.5 5.5 5.5
Coating (Opadry Il
systems) 3 4 4

NA-not applicable or not available
5 Alternative SKI-606 Formulation comprising Polyoxyethylene sorbitan monooleate

(Tween-80) as a wetting are summarized in Tables 11-13.

10



0.5 0.5 Weight % Extragranul ar Components 5.5 5.5 5.5 WO
2011/ 002857PCT/ US2010/ 040555 -42- Table 12. Alternate SKI-606 Fornul ations
Conpri si rgo\daryionss7 Pol yoxyet hyl ene sorbitan nonool eat e PTEABRO180X0555
Ingredients Alternate Tween forrulation (% ww Alternate Tween fornul ation
(%ww Aternate Tween fornulation (% ww) SKI-606 Mnohydrate equi val ent
to SKI-606 base 69 69 69 M crocrystallimne Cel lul ose (MCC, Avicel PHL01) 20
20.25 19. 75 Crospovi done (CPV)

Table 11. Alternate SKI-606 Formulations Comprising Polyoxyethylene sorbitan

monooleate (Tween-80) and varying Crospovidone.

. Alternate Tween Alternate Tween Alternate Tween
Ingredients formulation formulation formulation

(% wiw) (% wiw) (% wiw)

SKI-606 Monohydrate

equivalent to SKI-606 base 69 69 69
Microcrystalline Cellulose
(MCC, Avicel PH101) 21.5 20.5 18.5
Crospovidone (CPV) 1 2 4
Croscarmellose Sodium
(CCS) NA NA NA
Tween-80™ 1 1 1
Povidone (Kollidon 25™) 2 2 2
Weight % Intragranular
Components 94.5 94.5 94.5

Microcrystalline Cellulose

(MCC, Avicel 101) 2 3 5
Crospovidone 3 2 0
Magnesium stearate 0.5 0.5 0.5
Weight % Extragranular
Components 5.5 5.5 5.5

10



3 3 3 Croscarnell ose Sodi um (CCS) NA NA NA Tween-80Tm 0.5 0.25 0.75

Povi done (Kol lidon 25) 2 2 2 Wi ght
94.5 M crwonystmbssine Cel | ul ose (MCC, Avi cel

Magnesi um stearate 0.5 0.5 0.5 Wi ght

10

% | ntragranul ar
101) 4 4 ApCraspaviogizae 1 1 1

% Extragranul ar

-42-

Conponents 945 94.5

Table 12. Alternate SKI-606 Formulations Comprising Varying Polyoxyethylene sorbitan

monooleate (Tween-80).

. Alternate Tween Alternate Tween Alternate Tween
Ingredients formulation formulation formulation
(% wiw) (% wiw) (% wiw)
SKI-606 Monohydrate
equivalent to SKI-606 base 69 69 69
Microcrystalline Cellulose
(MCC, Avicel PH101) 20 20.25 19.75
Crospovidone (CPV) 3 3 3
Croscarmellose Sodium
(CCS) NA NA NA
Tween-80™ 0.5 0.25 0.75
Povidone (Kollidon 25) 2 2 2
Weight % Intragranular
Components 94.5 94.5 94.5
Microcrystalline Cellulose
(MCC, Avicel 101) 4 4 4
Crospovidone 1 1 1
Magnesium stearate 0.5 0.5 0.5
Weight % Extragranular
Components 5.5 5.5 5.5




Components 5.5 5.5 5.5 WD 2011/ 002857PCT/ US2010/ 040555 -43- Table 13.
Al ternate SKI-606 Fornmul ati ons Conpri si ng Pol yoxyet hyl ene sorbitann
nonool eatwo(ina®ess80) wi t h varyi ng bi nder concentrati on®CTIUSQVIOMiIEHE S
Alternate Tween fornmulation (%ww Alternate Tween formnulation (% w w)
Alternate Tween fornulation (% w w) SKI-606 Mnohydrate equivalent to

SKI - 606 base 69 69 69 Mcrocrystallines€ellul ose (MCC, Avicel

PH101) 20.5

19.5 18.5 Crospovidone (CPV) 3 3 3 Croscarnell ose Sodi um (CCS) NA NA NA
Table 13. Alternate SKI-606 Formulations Comprising Polyoxyethylene sorbitann

10

monooleate (Tween-80) with varying binder concentrations.

. Alternate Tween Alternate Tween Alternate Tween
Ingredients formulation formulation formulation
(% wiw) (% wiw) (% wiw)
SKI-606 Monohydrate
equivalent to SKI-606 base 69 69 69
Microcrystalline Cellulose
(MCC, Avicel PH101) 20.5 19.5 18.5
Crospovidone (CPV) 3 3 3
Croscarmellose Sodium
(CCS) NA NA NA
Tween-80™ 1 1 1
Povidone (Kollidon 25) 1 2 3
Weight % Intragranular
Components 94.5 94.5 94.5
Microcrystalline Cellulose
(MCC, Avicel 101) 4 4 4
Crospovidone 1 1 1
Magnesium stearate 0.5 0.5 0.5
Weight % Extragranular
Components 5.5 5.5 5.5

The comparative SKI-606 formulation was prepared by the process of high shear

wet granulation, wet milling, fluidized bed drying, dry milling, blending and compression

to tablets that are subsequently film coated.

In certain embodiments, the inventive SKI-606 formulation comprises a film

coated SKI-606 formulation that is prepared by high shear wet granulation or pan

coating. In other embodiments, the film coated SKI-606 tablet formulation is prepared

by other conventional coating techniques.



Tween-80TM 1 1 1 Povidone (Kollidon 25) 1 2 3 Wight %I ntragranul ar
Conmponents 94.5 94.5 94.5 Mcrocrystalline Cellulose (MCC, Avicel 101) 4 4
4 Crospowoana/2gs71 Magnesi um stearate 0.5 0.5 0.5 Wi ghtr/vxe@etonwsgs anul ar
Components 5.5 5.5 5.5 5

-44-

CLAIMS

We claim:

5 1. A pharmaceutically acceptable composition comprising: intragranular
components (a) 20-80 weight percent of 4-(2,4-dichloro-5-methoxy-phenylamino)-6-
methoxy-7-[3-(4-methyl-piperazin-1-yl)-propoxy]-quinoline-3-carbonitrile based on the
weight of the composition; (b) povidone; (c) microcrystalline cellulose; (d) 0.25-5 weight
percent of croscarmellose sodium based on the weight of the composition, (e)

10 poloxamer; and extragranular components (f) microcrystalline cellulose; and (Q)

magnesium stearate.

2. A pharmaceutically acceptable composition comprising: intragranular
components (a) 25-80 weight percent of 4-(2,4-dichloro-5-methoxy-phenylamino)-6-
15  methoxy-7-[3-(4-methyl-piperazin-1-yl)-propoxy]-quinoline-3-carbonitrile based on the
weight of the composition; (b) povidone; (c) microcrystalline cellulose; (d) 0.25-5 weight
percent of croscarmellose sodium based on the weight of the composition, (e)
poloxamer; and extragranular components (f) microcrystalline cellulose; and (g)

magnesium stearate.

20
3. The composition according to claim 1, wherein the amount of 4-(2,4-dichloro-5-
methoxy-phenylamino)-6-methoxy-7-[3-(4-methyl-piperazin-1-yl)-propoxy]-quinoline-3-
carbonitrile is about 69 weight %, based on the weight of the composition.

25 4. The composition according to any one of claims 1-3, wherein the amount of

croscarmellose sodium is about 1-3 weight %, in the intragranular portion, based on the

weight of the composition.

5. The composition according to any one of claims 1-3, wherein the amount of
30 croscarmellose sodium is about 1-3 weight %, in the extragranular portion, based on the

weight of the composition.

6. The composition according to claim 1, wherein the amount of povidone is about 2

weight %, based on the weight of the composition.



The conparative SKI-606 formul ati on was prepared by the process of high
shear wet granulation, wet mlling, fluidized bed drying, dry mlling,

bl endi ng woaotiowpssessi on to tablets that are subsequent lpgTfiiskomomessed. 101 n
certain enbodi ments, the inventive SKI-606 fornulation conprises a film
coated SKI-606 formulation that is prepared by high shear wet granul ation
or pan coating. In other enbodinents, ube filmcoated SKI-606 tabl et

formul ation is prepared by other conventional coating techniques. WO

2011/ 002857PCT/ US2010/ 040555 -44- CLAIMS W claim 51. Apharnmaceutical l'y

accept abI econposi ti onconpri si Fr%ﬂl nt ragr anul ar conponents (a)  20-80 wei ght
per cent df 4- Qe@omngtl@poaogo 9189(& eynehy\{vgq}fpwogh%amount of microcrystalline

met hoxy- ¢elldodesdolly2 1. BivREgHA2h babed bhtRé ARRRY b BHicaRIpoBR0S carbonitrile
based on the wei ght of the conposition; (b) povidone; (c) mcrocrystalline
cel lulose; (d) 0.25-5 weight percent of croscarnel | ose sodi um based on the
wel ght ofg, t Ne TROMRARIAIRN. o dc%)d.ﬁdmp'cmmerwh&eﬁh 6L EAGLANY Ricr6TRANAB! S
(f) mcrocrystalline cel ose nesi um st ear at e. . A

phar macegelldasa gs @aa@tpagi@mlé@rom@@rtei h?c@brpg i6sd wgidhh . upsas endhe segdeént s
(a) 25-8 Leept Hf d p 15
et hoy- S5 hoshEhy U8, 1) ekl by ol San ekt as i Sraleply o
based on cphwomemtgﬁab@ﬁt 1t5heelgblrﬁ@obasadmn theyyeigidof thenegmgasitiomi er leathy st al | i ne
cellul ose; (d) 0.25-5 weight percent of croscarnellose sodi um based on the
wei ght of the conposition, (e) poloxaner; and extragranul ar conponents (f)
m cr dor y$x al | iThe comipbsitios accadiag (tg claradn edietain fteeamaurd. of 20l0xameT Feeabout
conposition .a rdi ng to,c wherein.the anount of 4-(2,4-dichloro-5-
met hoxy- &1‘@?}96% ﬁ%ﬁe%é)rwgp%%@%tngm(gprﬂ%ﬁﬂﬂ pi perazi n-1-y1l)-propoxy]-qui no
line-3- carbonitrile is about 69 weight % based on the weight of the
conposi tian. osi tion ccordl any on f clains 1-3,
wheren tihe afBaAPTEPSEODECI IS foare g iitelr e a R OB AGN G o6 i h t he
intragr arstéaaétepgébommsh@ﬁﬁdwrbatéwor«wmg\héugm‘oftth@c@ma@sm(mi on. 5.The
conpgsition according to any one of clains 1-3, wherein the anount of

30cr dscar el | ose sodiumis about 1-3 wei ght % in the extragranul ar
portion, ihased gmh r%@emaggtac@éptbﬂé (Rﬁﬁf%%ﬂloh' 1R -oralV¥dministration, comprising:
2011/ 002857PCT/ US2010/ 040555 - 45 onposi tion according to claiml1,
wher ei n tHEGEABLIRT ceOMPRNertsc(3)sardq r\’ée'%*étl PEIESE 9fs 4dBdudichlerosSwwmatadty- o
based on ghBRy e 6- rﬂfethbk@ﬁ-?f[gf(@%tﬁ)'ll%ergﬁn -ﬁhﬁ) ﬁr%%ﬂﬁlduﬁrfbﬂnét%cor ding to

claim7, vvhereln the anmount of mcrocrystalli’ne cellul ose as an

intragr armrtmmt@l@rrdbh&ﬁ 3G waighit perenivedfghevidgnenased!-odd twaigepgieenbfoft he
co iti r

xtF 20 arliPiooRiNe GIMRIRE: ) oR 81 AAGH R L e ORBe Focf ) 02 Fhe
conposi t iwghtmercmt bf pdloarére ba&rmbm ihei \@eughmfdh@imrgpo@tm aanmextragmU@ir n the

amount of. pal ' g
conpositi 8&1%08§%@¢%1 %gb\ng%%éh?iogﬁgeggcor |ng§3%qiaI Lig\gé @ e il the hrtmunt
of magneiewens bbeoatameioshsadiu®; Sndven) ghl- S%elgiasmdcem of magnesigmtstedratehe

aam i st PARP AR e IRe @?ﬁﬁﬁébﬁ%ﬁhﬁ%s?ﬁﬁﬁﬁsﬁﬁ R EBE) 25" 50 wei gnt

per cest of

5 B e iR e N BB o Tl B e Sy o SnbiTapy S ABidTEE " Y

povi done;mdthdxylptdnyehiabte n@tm@w [ (4-ABthi- le@l%rzbf}si-t'sll)ipircﬁrﬁ)x?}i‘d]umd)lﬁ}‘é% (d)
0.5-5 wei %ht percent of croscarnello 0.2-5 weil ght percent of

pol oxamecaI9addls i$APRHOARSG G 7 °o?a§eﬁt9”ctgﬁﬁ‘@éghtlo§)ﬁ‘ze Cé’r'i‘booéﬁ'tof‘agr anul ar
components (f) 1-25 weight percent of microcrystalline cellulose; (g) 0.5-5
wei ght percent of croscarnellose sodium. and (h) 0.5-5 wei gght per cent of
magne8i urhdst edP@t 60Mpagiken o?PCPFfEn@\eﬁogrﬂa"@f hercddpokhareion tey eameunt of
uncoat edickicgrhallelsou islaboul 13 RO, I BB IAFSREALIBSHdfor 6Bl Bn tHEer &i n
t he amount of 4-(2, 4-dichl oro-5-

met hoxy - pYRIGREICAHEM@SHONhoxy - 743- (4- net hyl - pi per azi n- 1- y1) - pr opoxy] - qui no
line-3- carbonitrile is about 69 weight % based on the weight of the
conposition. 3013. The conposition according to claim11l or 12, wherein the
anount of croscarnell ose sodiumis about 1-3 weight % in the intragranular
portion, based on the weight of the conposition.



WO 2011/ 002857PCT/ US2010/ 040555 -46- 14. The conposition according to claim
11 or 12, wherein the anmount of croscarnell ose sodiumis about 1-3 weight
% in thewexbriagessnul ar portion, based on the wei ght of pCmaScaopessss i on.
515. The conposition according to claim11l, wherein the anount of povidone
is about 2 weight % based on the weight of the conposition; the amount of
m crocrystalline cellulose is about 2146- wei ght % based on the wei ght of

t he conposition; the anmount of pol oxaner is about 3 weight % based on the

wei ght of14t he TReNMBOBpbSitEH Sdcotdiey af@DWHimof1 1MRgneg] unhasrbipariad eamsumb@it 0. 5
wei ght % based on the weight of the copposition. 10 16. The conposition
accordi nd?r?%aﬁﬂ%!l%ﬁfgg'%'ére&%t {Reveighiutt inghe ﬁf‘tf?gféf“yé‘f eetipmePasef OB e as

an intragy IR thec@msUARIdBh. | s about 6.5 wei ght % based on the weight of
t he conposition; the amount of mcrocrystalline cellulose as an
extragranul ar conponent is about 15 weight % based on the weight of the

conposgi t 118N, §he RBMPosition addordiNgEcTHRREUL Whdldi the amount of povidgne is. ahout
accept abl econposi ti1 onconpri si ng’i ntragranul ar conponents 25-80 wei ght
percent & waighp 74- basehl o dhes weeahth ot yihe empoaiiphothesamount of microcrystalline

met hoxy- 7..[;,3- {4 [ 2, Ng e - ] ' I ne- 3- gar i bl e
based on%ﬁpléoﬁ%isgr%{ong?mterﬁ%@n{ag%% i (])ar?; tﬂ%&%q%}{%g? %%ﬁ“oﬁéﬁ%ﬁﬁ% tlof

cr oscar nglolaxgmes islakont Bageigh%o hasdrbondiegieigof ot the coomosiioni emthe aameount
extragra 0 FoJoI N A ri.si ] | i ul ose;
and magnebisnERIRaETLR SRbhONT: e GR I URb I ThE BRI of i oiBolRbhe, °7T
in tHe formof an oral suspension of

4- (2, 4-dichl orp- 5- met hoxy- phenyl am no) - =net hoxy- 743- (4- net hyl - pi pef.azi n- 1-
y1)-" 25priBpoxy N GTRHIAE a5 FAIT 4o, Whre i aahiaort Mo aaiBf ng o
claim1l eellgbsd a3 hh,intragramdal compafenaisgiioud et wierine e, Hasktonaht edighbifet |
or in the form of a%ﬁa%coated taplet. 30

[

: ; 0.A metru d for treatxhna carcer
conpri si NP aBRMPR AN o8t | ProsriRlAlinG f Y UiRsEn S Ao ERHIdg o
claim1 eonpoabmiddbout 15 weight %, based on the weight of the composition; or both.
15
17. A pharmaceutically acceptable composition comprising: intragranular
components 25-80 weight percent of 4-(2,4-dichloro-5-methoxy-phenylamino)-6-
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microcrystalline cellulose; and magnesium stearate.

18.  The composition according to claim 1 or 11, in the form of an oral suspension of
4-(2,4-dichloro-5-methoxy-phenylamino)-6-methoxy-7-[3-(4-methyl-piperazin-1-yl)-

25  propoxy]-quinoline-3-carbonitrile.

19.  The composition according to claim 1 or claim 11, in the form of a wet granulated,

film coated tablet, or in the form of a pan coated tablet.

30 20. A method for treating cancer comprising administering an effective amount of a

composition according to claim 1 or claim 11.



