ZI BOTENTAN COWVPOSI TI ON CONTAI NIl NG MANNI TOL AND M CROCRYSTAELI NE CELLULGCSE
5The present application refers to a npvel pharmawnical conposition of
N-(3- methoxy-5-nmeth yl pyr azin -2-y1)-2 -(441, 3,4-o0x ad iazol -2

-yl | phenyppyri di ne- 3- sul phonam de (hereafter "Conpound (0). More
specifically the invention relates to a pharnmaceutical conposition

conpri si ng ConpogiBbTENTANICOMPOSITIIN 803/ IHNINING'MSNKSTaLIANTE cel | ul ose,
and to the manufacture of nedi canent for use In treating cancer and to
nmet hods of treating cance SLALENE 6L | such as man using
this conposition. Conpound (I) is an endothelin antagonist. The endot helins
are a famly of endogenous 21 am no acid peptides conprLsing t hr ee

i sof of s, entidt Presanh application refers iaieR e PhAaceigalevgonsrn AT 4-Che

endot hel | f r ' ' -

cor r esporar g oAU ERN 0 S OBHALS & ol oA AP 2 bR apide

endot he(hereafter ‘& dhipoanmd iib) ).tV ererspsdifigdtyeht invasttmorkitasite b phsrmiacemticabnd have a
characteristic |on .d.uracfi on of act.ion. Thggﬂthi bit a vﬂ.de rglj}%e ofd ot her
act i vi t $%PIsHOn sarmg g Gommangd (Bih manuied 2nd/ pogeresyalling e osen9n and
chenot agife mARtka &R MEBERSINt Yaridle th ﬂi‘éﬁﬂijﬁgﬁ:ax‘iﬁer IR mABSQAR HMEn 2EBRES. The
endot helins are released froma range of tissue and cell sources incl uding
vasc ) am 2@arenblobdel dnimml spak esiman using dtih coropeditegn. ki dney, |iver, uterus,

i , intgsti d. | eukocytes.  Rel .sti mul.at ed h ia,
hear ot r essCOBRGIERT o Ry R TE T8 0o B R e b Lo Ld E R hes.
El evat egh aagietlr] poptii@V@nsprizaianRe e fdaunehdothainUHIED), ehddhdrRasenst ates in

man i ncl udi ng cancers. ) Recently, endothelin A receptor antagonists
have beenlothgbint3i Theandeshelios ern foanedboeleameg af the Tra™ t Y “thoad okt of cancer

Vol ure. e PR B PEGLHAREpha g e AR TRE MR MEE 0
est i mat gdordthainldst potefRaapd@nydicioddkrdbevn abiditgvE b gharactenisgicudesduragotence,

preval ence and. nortality. More than 4.4 million cancer cases are reported
f r om Asiciion; Heqysait wslerpngs of wihen setdvinesoaripdwesel prdiferatighindy has t he

hi ghest i nci i . SaRRY, | e has 2.8
mlli onmE:t géeglse %'\%;Elfté k&%ﬁg&%ﬂa%&ﬁ%ﬁ;ﬁ?%hﬂ% ggée(rg , andg1 g?@?%ra(ﬁlgg{?b?ooo cases.

I n the WKoamideWsentf.or exanpl e, nore than one in three people will devel op

cancer at so ojnt in their life. Cancer. .nortality in the U.S is

esti mat ed t ol BEBGElDAeBlsHed S0 oB1ES O e a1 seH saees e YAl

deat b§, cRBARNHMO PhkulaPsHEGhImERERRRey, TivBL LESH, aliva@, int€l@@t BSd 1edRodR.
second to accidénts as a cause of death of children 1-14 years of age. The
est i mat Beleasp@ar b6 9iipdAERISRAT/PCBROSBAOS GO hysigal injoghandra Wideirdweed i n t he

U S. is_now about 380, 000 new s ,annual | exclysive of a t 900, 000
cases O?Wpﬁ%?rgin%%qkdne(sbggeg’fmgﬁﬂ‘?@a%%ﬁegs B95°°4 E‘f“ﬁl ¢hpde ].(ber &Oﬁseaﬁ?ancer
i s al sogtaedBi Mhn iRHRLlang@ELI dity in the UK with nearly 260, 000 new cases
(excl udi ng non-nel anoma skin cancer) registered in 1997. Cancer _is_ a

di sease t hat RedenBrtendsthebin Ay seceritercantagenistseiavabeen igevitind as peegtigdbeelr ri ng i n
t hosg. over i r bl pect anCy. q th st

dou b? 5e dvag?%%ghf ﬁ%ﬁﬁ%%a{ %ﬁcﬁ gg%éﬁgﬁce% g it Ul r‘g);l,’ g?’hbgé@pé/oﬁg ﬂP%‘%rP%X Lfgt ’ fgfgss %Ing? cancer
has gr owsrurdeRiitidcalefinid DMahbe, saptedberof99deadr94guch as heart di sease,

have fallen in recent years whjile deaths from cancer have renai ned

rel atively stamepationean estijated L0 mylen peqnie wopdyiice This gusdnelidginosed with
cancer i L '%@t:i] I .4 i I cer. In
peopl e U E{ﬁlg{r?&f hg%glggééo : glgaelg?'ﬂ\sd&?elrtg% %gglgi@ IE&IO%II;I%F%%I’S Q}degr gpﬂgéaf fr??)r%

di seaseAsiaf intlhdingi 2. £ ilkibo rcyses Yishe Bastérn Al sieg iwhgceh Isc hiaelnigleshese 0f dcisleasanand
stroke. In 2000, there were 151,20Q deaths fr ancer. er.one fifth (22
per Ié@ntthf VFI%, Ry compaReoTy BFﬁHei‘ﬁiygg  Casiyy NOr R 2 1%8‘%‘8? B¥fit) from
cancer s,.0f AkNg ghalngs chwel , breast and prostate. Wrldw de, the incidence
and nortality rates of certain types of cancer (of stomach, 15 breast,
prost ate, skinthe &ikdagbUSnior keasreple) Weregboyergphitbme pairfl¢ wiledewtopmainecdr 24r e
attributed to racjal, . .cultural, d jally. environnental jnfl S.
Ther e arEnRAIR! Dapeteife st oyl BERE G ot e iaa SRaut febrt iRE0

| ung, bj 9&@s!abolf O idle@eBBuEatisesdcdhd oRGEO ULt 8i88asOUEFerbak bf A dadths, cases
di agnosed in the UK and US. Prostate cancer is the fourth nost conmon

mal i §hawrslsegershig aseidenip ps dgiuse of dpath obehildsen hdtegaaobagrodhasstirededs

di agnosed annual |y, accounting 20 for 3.9 percent of all new cancer cases.
Current options for treating cancers include surgical resection, external
beam radi ati on therapy and/or system c chenot herapy. These are partially
successitl in some forns of cancer, but are not successful in others. There

2 BRan on on ] A Pn o o - om B % Aan o on d A P Pv I



Compound (1) and is al so known as zi botentan. 5In WO04/018044 an endot hclin
human receptor binding assay is described. The pl C50 (negative |og of the
concent r aWPap0Il7BOSNpound requi red to di spl ace 50% of t RETIABIOI8AS0N28r
Compound (1) at the ETA receptor was 827 [8.23 - 8.32] (n=4). Conpound (1)
is thus an excel I ent endot helin antagoni st. W96/ 40681 di scl oses i n general

t t t | that 10
or ot st ERRE WORE TS i B PP SR R Rl st E R e
Exampl e %b)ooo\ee%/o@;l&wem@asma@asma sk esechpamuLakon of Compound (1):

Compound (1); Lactose nonohydrate (filler); 15Croscannel|ose sodium

(di si nt egr an Rowedsako @bnétjdlé‘?a)lse nEgedidionn sheHKayish pearbyrJQd0)new cases
Hypr omal cﬁudlg% hétg}ine m%o onGRL ire Fé?%rgc? h?’dﬁnéa&ley féoalt (jlg'egige {hf JL c goat

corrponen anl um | OXId at ‘conp I's tabl et

| br mul atranly désgdopls, with as%aﬁ“eamr@ehydﬁ@hethbsd cbxer 6ar&inw thB aderudy tife film
coat, was devel gped for use in Phase 1 and 11 clinical studies, but proved

unsui t afxecEigIcyus ghg K hgs @@Sh@@%@%ﬁ%mld BsieERE contife theappatadiongt e
prone tg;d %%Zl%ﬁt%r ﬁ&gd%ss&qengag ARA&: rm ot Keé YRddaNPLE cﬂfa%%a%?s SubpRRL o

hydr ol yti egrada active ingredi ent was 's ect to eg?a ation
on expoduaien aedtdngiars ahde dmm/cam%ﬁmma@am@m@%ble Bhe-residtisi ct

trol t b | t drate. . t th k of
TS ( Tr i s Broa BTG e b P et AR EacofBobll bed i n
ENVEA (L Qfi0 froRedance, NOS Rfe%dguthgﬁ &6 BN dM R 172 Afcdr REmRh’r @fachlrglgm tting

Ani mal Spongi f or m Encephal opat hy Agent S via Human and Veterinary Medicinal
Pr oduct gliscasop thedcitpylaGriBy CuWPnCutimigeschago®)heart discascind strekanln 2&Qﬁ;| ng'

Top or  Bovtamrs i ARk B FapFERraier R RhnfroBtShy BRARRadlrt LG o °

forma tahteardra giaFeN@6ebsEAHENH RAQEELSEES |ABEH el A laﬂgpro%wo' ng is
described in Carstensen, J. T., Solid pharmaceutics: nechani cal properties

and rate phenWﬁﬂdyldeA@aM@cw@%mortmetwrw Rf qaptam g gep) ofpgacar fofShemirhet al .
Ph
pub. et Buses Y B (385 8 ectibanhipyicfricARRTRIG BRAEAGRLRST

| oss of matiel; talturfil; e éstecmle)gémzmsmmdaﬁtramntﬂlnendeabTIMe Slﬂrof\fm difftrens®pés of

during cotnpression of the materi to forma tablet or during supsequent
pr c)cesseCsﬂn%f‘ﬂidwuba1 R AH AN AGLYPeS B‘iﬁﬁ%ﬁ Rroytateand gpioprctal 1 ascoud ey Qyer & a? I

Compound (s R U e R R e AP PR a2 32
among men Worldw1de with an estimated 400, OOO new cases diagnosed annually, accounting
20 for 3.9 percent of all new cancer cases.

Current options for treating cancers include surgical resection, external beam radiation
therapy and/or systemic chemotherapy. These are partially successful in some forms of
cancer, but are not successful in others. There is a clear need for new therapeutic treatments.

Compound (I) is exemplified and described in W0O96/40681 as Example 36.

25 WO096/40681 claims the endothelin receptors described therein for the treatment of

cardiovascular diseases. The use of Compound (I) in the treatment of cancers and pain is

described in WO04/018044.



Over titne, Conpound (1) fortnyl hydrazide may further degrade to form
Conpound 20 (1) hydrazide: WD 2009/ 047565PCT/ GB2008/ 050928 - 5 -

Conmpound WoRoddmmes hydrazi de and Conpound (1) hydrazi deCaGB2e08850428r ned
under hydrolytic conditions upon exposuye to light. In the solid state, the
princi pal degradation product follow ng exposure to light is Conpound (1)
des pyrazinc:,. 5Co d (.1 es. pyrazine In one aspect there is provided
Conpound (1) Q%?WvﬁﬁRbgpégF%QHOWH%gﬂgdggbect there is provided Conpound (1)
hydrazide. In one aspect there is provided-Conmpound (I) des pyrazine. In
addition to the above, tablets need to possels sufficient hardness or
sufficient 10 nechanic& strength, which W prevent a conpact Irom
becom ng danmaged during subsequen S g or transport. This is related
to the size of the tablet and whe gsured in kiloponds (kp) is typically
<15 kp. Suitably an i medi affxyretease t gt has a hardness in the range of
from5 to 20 kp, for exanﬁngfuout 10 kp. o Friability is the
phenonenon whereby tablet s\Wt@ces are danagéd\FnGLgr show 15 evi dence of
cracki ng or breakage when subjected to nec aniqal agitation (e.g. during
processing, handling or transportation). ~_ Nisintegration is the
process whereby a tablet breaks down into ity constituent particles when in
contact with a fluid. Disintegration is a degirable property for an

i medi ate rel ease tablet as this leads to an increase in surlace area and
hence may | ead to an increased 20 Kahgothd dijssol ution. In vivo,

di si ntegration should occur as soon as possible follow ng adm nistration to
t he gastadithtleeknoyst ag #ibetentapor exanpl e within 15 minutes. For immediate
rel ease tabl i I i 1S40t j [ac TR ikt ed
St at o5 Phar mabonaus B BB BBl EN AR Aol Rt N SR AR e
exanpl e (abmtitve Bog o thSconcantranart domppichlelyirdl tbaliPlare B0tes. th&gerdaldry i n

the in-vivo setting i diate rele I r t 25 i.gned to

exhibi 1 STERHA DY ﬂtﬁrgﬁemﬁe@a%tawaﬁqg?ﬁ[f{-ﬁi- §pd1 6l ‘SI}I}P"RB& R s an

di si nt eqhati PN RIS dnhobiigr upper G tract, predom nantly in the stomach.

An i mredi ate rel ease tabFet formul ati on may include a disintegrant in order

to pronote taWO6/4968] diselgsestin general terms, tertasa pharmacaitisalbecanpowsns Hat dr ug
olve in the rointestin conte 0 in&ention of del ayi ng

o0 o BF nihe, Seh 06 aRRM o R T na” 50

a ts,, W.th
tiﬁ?%ﬁ?“BQS%%@%PBFP@%“S?*“@%%tE?Hb
BA: " Speainigleat) ons @ Test Procedures and Acceptance Criteria for New Drug
Subst ances WO 2009/ 047565PCT/ GB2008/ 050928 - 6 - and New Drug Products
Cheni cal SubsWaWWddd 804Ldiseebrsd lpgfoschiermelddempl Regpaundr(I): Decenber 29, 2000,
Vol une 65, Nunber(gﬁé%ugagbces, Page 83041-83063). Di ssolution is the
process whereby the 1iVeésubst ance is rel eased froma tabl et fol |l ow ng
exposure to a fl uilthctsuatonbhgdrateligilleh)ug becones dissolved in the fluid. For
testiﬂg 5 purposes the fluid is usually chosen to simulate conditions
wi t hi I t he gast r oi feeeinplisespdipm (digHHegranthpst usual |y an aqueous nedi um at
| ow or neutral pH . di ate rel ease tabl et dissolution should be
rapid, for exanplékg éﬁ?gmgggzubstantially conplete within a period of 45
m nut es fol | owi ng Magesunesttayatel(lwbdcamyer standard test conditions. For
exanpl e, dissolution ne urgg according E%%the general procedure of the USP
usi ng Appar at us 2 WRAMFEOSAI CHF COMPORTBhosphat e buffer at pH 7.8 as
di ssol ution nedi urpanghaeRt d1ER1306 PRIBH Rk caBpHBy)TYRI cal USP acceptance
criteria for dissolution froman inmredi ate rel ease tablet for the anount of
acti v i ngredi ent Tiaggoh dedided fitny gpgabompodditt.o 80% by wei ght of the active

i ngredient in.th | et . Tabl et ., hardness, disinte tion tinme a

i Ssot ution raueRls R E S TR E R R BL AR M B R ey

| ead t o caat, was deasepedfothiseiinPagicdtan@ml ¢liniel aidich e proled ande@bledsuse in
dissolution rate. The target profile Ibr an imediate rel ease tablet is one
with suflpiectagsiderelprimeydeeayisgir event friability probletns, but which

di sintegrate i ssal r api i t hi.n gastrointestinal tract. An
assessnentLoﬁhgggkﬁ%whgﬁ%&%ﬁﬁ%QQ%%%%%%&g?Fﬁ' & determination of tabl et
har dness f el |iavediveWhgadidRpyanibREE IHrdMIEdgamlier tests including
disintegration testing and/or dissolution testing. 20ln an attenpt to
resol ve the itbsedteungradicifevissubissetofdsgraditzan anexposiraitnlighy; @shpound (1)
descri bed above, alternative fillers for a conposition conprising a
Compound (1) were investigated. Acceptable results gave maxi numt ot al
inpurities <1.5% and m ni num di ssol uti on of 80% for dissolution (as
described in the Experinental Section herein below) over 45 m nutes.
25Tabl et cores prepared conprising Conmpound (1) with cal ci um phosphate

di hydratc (as defned in the European Pharmacopia (PhEur)) (Cali pharnilM D)



- 7 - surprisingly, we have found that certain tablet conpositions
containing mcrocrystalline cellul ose as one of the excipients do not
resul t irwargoumdisé hydrol ytic degradati on of Conpound @CY/GBRaSI0509280r es
conpri sing Conpound (1) with mcrocrystgllinc cellulose as the filler
together with certain other excipients did not exhibit significant capping

or edge 5 damage, gave acceptable results wth regard.to dj ssql uti
per fof mance. SHAg CaTEe RORSCRFHBTES & GROM Bafe ORI s Gt S Shen
protected frqmdns@iiblSOFthHBEh @%@%ﬂ;ﬁl@%ﬁ %%ﬁ{i?/s%ql, fthésgﬂbmneX posure to

light, but the tablets i'n this study were not film coat ed. ~ Tabl et
cores prepar deMESHPIV &l Rey. Covgto derdoyidnogioniMimemisingche Resktdidrinshiiginggave

acceptabl e results,in hardness .experi ngnts ev t hou arli r epar ed

ol acebo. t abl criayr saohe BRI TESRHEL BRI PR Rty e B SR BRRL o f on
had shpowed t@bdﬁdﬁ@gﬁd@@@dsywmww ©ctobbt 20U3)t 0 hardening on storage
leading to increased disintegration tines. These nannitol - based tab] et
cores were alB tase &sppibE emaanstihe eqpaplgtctas paitiak siparation ope sfuseiveieed disnd

al t houghy, phen. t%]%) OF 65kdth st d %‘ﬁ’o%tgﬁﬁhg i re@#% ﬁfﬁ% nf?atéjrfatl £ [P daQR T 1

di ssol ution perfornance was observed Tor one 0 e Tornmulations, thrs

ef f ect wvasiutingwghitquiedt p@cdsseedrididrihahdlirige Cappih & dbissiibrdagCanterdad/JoT., bi nder
present in the fornulation and was not considered significant with _respect
to the YliddpEmagsplicsi sles@éwgp@ipg%ﬁ a@Cf Bif PenpBEpadt@demic presspgy etortk or es
wi th and véd)hautn SRIREHNY phldnabblita PRIt R PlbIa0d, gl C kg ratehabld B8

cellu oge ag tﬁélggﬁﬁers’merez%cceété&l% wth regard to ogﬁ har dness over
t i me and.ashysic dlubsMakiel Delyker,TaéWw étork 6F%8§).cont ai ni ng Conpound (1) with both
manni tol and gicrocrystalline 20 cellulose .as.the fillers alsp did not

exhi bi £ unduel Ty BPG| Jer ol 40t B ECBREEl THE (hy5E608 SRt Machice of

M crocr Ygkaddsiit@rsel hﬂ@&mﬁé@io‘ﬂ&ff@h@ﬁﬁ@ﬁﬁﬂ@|f8rn¥\’afte{blét%9@ﬁ1(i|n§ Qubdépeal ution.
The fornul ati ons of Conpound (1) conprising mannitol and/or

m cr ocr ywoedssaspadoehngdlioge have one or nore advant ageous properties

sel ecied fro 25 t f.ormul ation, uses .excipi ents whi ch ar ot _subject to
stri ob cont r oyl L RLUS RS PR R e MhER P B PR HRRER e
for mul atdegfadagor protifie bERET@hpsunt @bl feimyigdfefdeul ation is physically stable
inthat it exhibits one or nore of the follow ng properties: o it is not
subject to significant capping / edge dandde;, 30a it shows a reduced
tendency to harden on storage; o it ooes|n9L absorb significant quantities
of water on storage; and the for s chemcally stable in that the
| evel s of hydrol ytic degradati gm_g o mévﬁl) are low WO

2009/ 047565PCT/ GB2008/ 050928 HN 8 herefore in one aspect of the
i ddd a phar@agﬁuPWEal conposi tion which

present invention there is pr@%
conpri ses Conpound (1) with rfannitol and/o nkFrocrystaIIine cel | ul ose.
Herein where "mannitol and/or nicrocrystalp$ﬁb cellulose"” is referred to,
in one aspect of the invention this refers tlo mannitol wth no

m crocrystalline cellulose. In a further aspect 5 or this invention this
refers to mcrocrystalline céiompoyad(Bdermud hwdiaideol . In a further aspect
of- this inv i 0; ' ' i t@al

cel l ul ose. qg&ﬁ%@ﬁgghggﬁg&fgzg%g?@g%ﬁ?ﬂggﬁﬁgg%?%%ﬂegkgégpﬁéﬁprod%@g% a
phar it qlif hyeladzidconposi ti on whi ch conpri ses Conpound (1), mannitol and

m crocrystal line cellul ose, wherein the wejght ratio of

manni tol : mcrocrystalline cellulose is fNomabout 10:1 to about 1:2. For
exanple, the 10 weight ratio of manni pQ M crocrystalline cellulose is
fromabout 10:1 to about 1:1. In an r ghbodi ment the weight ratio of
manni tol to nicrocrystallineHg?N & i s, ahgut 8:1 to about 2:1. In a
fiirther enbodiment the wei ght rafio of nmann tol,,£0 mcrocrystallinc
cellulose is fromabout 7:1 to about 5:1. Foryéxanple the weight ratio of
mannitol to mcrocrystalline cellulose is 6:1. 15Mcrocrystalline
cellulose refers to "Cellulose, mcrocrystal]ine" as described in the

Eur opean Phar nmacopoei a (PhEur). The conposition according to the invention
may use any mcrocrystalline cqt&ﬂg&ﬁgmq?%fégﬁaéf(M' use i n pharnmaceuti cal
conpositions such as tablets. |In ohe enbodi nent the grade of

m crocrystalline cellul ose may be defined by specific surface area e.g. -
1.21 - 1.30 n2/g Ibr the placebo tablets and 1.06-1.12 nR/g for tablets
contai ning 20 Conpound (1). In another enbodi nent the m crocrystalline

cel lul ose has average particle size in the range of from about 40 to about
120 him for exanple about 50 to about 100Rm In a particul ar enbodi nent
the mcrocrystalline cellul ose has an average particle size of about 50 Rm
I n anot her particul ar enbodi nent the mcrocrystalline cellulose has an




FMC corp.). In one enbodinment the mcrocrystalline cellulose is Avicelt

PH 101. In another enbodi ment the mcrocrystalline cellulose is Avicel(r)
PH- 102. WO 2009486 Nnati ve di sintcgrants were al so i nvesPCHaiB2008/05b28 use of
croscarinel |l ose sodi um (described in the PhEur) as disintegrant was found
to yield lower levels of inpurities inb5 corrpari son vvith crospovi done. In
one aspect t har euti cal conposi, 4 on ad aI J Qne, or more
di si nt egrants: °f$%°“£ﬁ2f>ﬁ§ ﬁgﬁ'g taﬂgtdtﬂ‘??ﬂpl’fﬁ 33%‘{ 0[“8 ¢ uide?

addi ti or}ﬁydkddytw&unalt{aﬁs Apén Qip%%ﬁl%@& light In the s@lﬁ@@tﬁt@&h@%ﬁﬁ@i})al deBidation

phar maceuti cal conposition additionally contains croscamellose sodium Any
gr ade ofpréfil@é@dmmg)g@%‘éfélt@lhg@uﬁ Capipeunb(l) gerapyraaiedit i cal 10 fornul ation
may be used, |br exanple Ac-Di-Sol (FMC Corp.) In one aspect the

phar maceut i caI conposition additionally &bnta ns one or nore binders.

Sui t abl e binders include, for exanpl g , starches, nodified
starches, sugars, gum acacia, gum s , guar gum pectin, wax

bi nders, nethyl cellul ose, carbrxymnmg ceﬂH | ose, hydroxypropyl

met hyl cel | ul ose, hydroxyet hy’N\ c® bn “mnd oxypropyl cellul ose,

copol yvi done, gel atine, poly | pyr oI I i d P or Povi done) and sodi um
al ginate. In another aspect, the pharnaceuti cal conposition additionally
contains one binder sel ect edCdhigsiini qDLdRS @yrasinar ches, nodi fied starches,
sugars, gum acacia, gumtragacant h gua m pectin, wax binders,

met hyl cel | ul d§é>neé%nesbt>b9ﬁ%§ Apvider |G %Dé%%gléwé@% deqret hyl cel | ul ose,

hydr oxyet hyl QS%I] 0 copol yvi done, gel ati ne,
pol yvi nyl pyroll iln(lejgéﬁé%eo% %d%n o W@gﬁﬁgt%e I n anot her aspect, the
phar maceut i cdh onoaygesi thewerns pﬂlmcted@]‘mhpqandohtdas pwraBav.i done. The skilled

reader will understand th onent of the tablet can act _in nore than
one capaci tytinlﬂgi11 igR &l éggﬁiﬁnygﬂaﬁl&alpﬁ%ﬁ’ﬁsss 1‘2:‘?‘53? S SHEIRE | ul ose
coul duﬁ%e@ﬁm@am@ggh \Q«Hféfl Qill Bredlesi a{‘&ﬁl%a%f‘froﬁisoe\@&hin afinfagld bl

25Particularly where Vovidone" is referred to this refers to a synt heti c
wat er - scslub@lqeemtpmq@sﬂuygmrtrmm skthiigmg rdfateﬁll-t&'th@;sltzepyfrﬂm)ﬂabldbmd \(/bﬂrsmeasnmdn as

vy v RO G O B Bl Tee: POy S B GRS BRGs R

wei ght s.thd kg8 bAHE8mOT tof 20ek) Bt tamplel sbodif fekp. denot ed by a K val ue, which is
cal cul at ed from dilute solution viscosity nmeasurenents, and is used to

denote 30 dedribilty isib phenomeapn seby rafilelsurfages gredamagad pagorshea ue

i ndi cate u | ue ul ar

wei onp i aRARLb At BT S BaERARE e age
mol ecul q:rrommggthaﬁﬂhrfgo@ﬁrangpotﬁ’mabput 10, 000, K-26 about 34,000, K30 about
49, 000 and K-29/32 about 58,000. |In one enbodinent of the invention the WO
2009/ 047565PEFESREBBN0S s psocesy wherehy g itahdii draks dowaénta i consitueabt her
enbodi f.0 ¥

k291 32) DGR O R DR e, K Qi T MACRIDRAD o ERARNG:

t he phartkasdablecal ths dende s 811 marcaskdintsudhad drya am,’ritemnﬂmay headdo ambrcgeased
lubricants. Suitahle |ubri ants i ncl for exa i um st earat e,
ot ear 3 Tagiof DApRIEHPE e VB SRR oo Y B EHS SO0 8 BB B e
hydr ogenahggisi¥aart Bl EeRirbSiesThi Fatd, f& e'xamEI%' Wiy b enRu@d YEQ ifndaghts odi um
stearyl fumarate. In another aspect, the pharmaceutical conposition

addi t i orralehse tellats aisugatde disinigritecanime shdse tlstdrderd HaigeeSigmPharamcapasia

stcaric , mitic ums arate | ¢,, .carnuba wax

oy o ope i Bt imRbd s KR 8 BPe Sy Ry 3 S SRR g sodi um
stearyl t&]lbiﬁﬂ[}ai B8 hﬂn@&ot(h@feraa@nﬁ@te, intVigo Rl Retite adledkd taMP it ON
addi tional |l y contai ns magnesi um st ear at e. In_ one aspect, the

phar nit elesigaed tocxhibolssi g Beant diiiganation s thoorebeayiy oReihenidicghtiniggraignmpound
(1). For, ). In
one ct nbo ﬁl%rreqﬂh%t%éelcep&ﬁt F%‘%R?%lﬁ Jal?lr%%égt%{% %EAgA)h%m%Ela@%g@ %t}rpound
(1). In fpaniladed may Intch(ﬂamtdismteg#hn51ntdid& tb p%lﬂ(}te\tmﬂﬁghlﬁsnﬁégrﬁhdsmound ().
Suitably the conpgosi t| on according to the 15 inventio as a capsul e
or tablet, cdAtAdRC Rheasga ﬁgﬁﬁﬂtﬁw@ C{‘%}’ Lveyip t@rﬂ?@%‘é‘iﬂteé%%?i&?m?ﬂé with 0
conposi t1hf%ﬁt1or§b’§ci’blé%§%£org[ﬁ8§)ﬂ%ﬁ U di8Bltlon ABLAASH dAnEUnRl CHTRAYIM:( 1)

I n anot her aspect art gcutl cal conposition contal roms0 to 95 %
by wedlyHpoAf “Spetilieationk n Tasidrbexduss ped A ctéptanco ipoeid fooNewdhtungwsthnmm 82 to
85% by weight of filler. In particular, it contains 84 to 88 % by wei ght of
filler. 20l n one aspect, the filler is tnannitol. In another aspect, the
filler is mcrocrystallinc cellulose. In another aspect, the filler is

manni tol and mcrocrystalline cellulose. In one ctnbodinment the conposition
contai ns about 65 to 75 % by weight of tnannitol, for exanple about 71 to




Typically one or nore lubricants will be present in an amount fromO0.5 to
2.5 % by weight, particularly 0.75 to 2 % by weight and especially 0.75 to
1. 25 % bywoedgiu7565\WO 2009/ 047565PCT/ GB2008/ 050928 - 11PCTIGB200885epect t he
invention relates to a pharmaceutical cpnposition conprising: Conpound (1)
in an armunt 014 5to0 85 %by wight; mannitol in an amount of 71 to 76 %
by wei ght ex l.e 71 to % by cr.ocrystallinc

ool 1 'ul oGNS LR R el CRghRal g practy it i R oo AL LB 8uber e

i nventi o ped@ENIuhO6S ARG E Ul bG@k, ITQE8964 L-BRk3gonpri sing:  Conpound (1)
in an anount of 4.5 to 8.5 % by wei ght; nannitol in an amount of 71 to 76

% by wei ght (Pissoleticmiphe pracess pderrby sovachye suisgneq is raloaseil dioor p jadledl | i ne
cell ul Osfglhl)wm szgg%ye?tto %& u%h&hat gh% (yﬁ Bé{coﬂ%s%msolve%l. tﬁg?ﬂlﬁp Lfl(notseg’\tl &rngl um

in an anount y wei ght; ers’in

012. 5 3 Qudpdsts thy el GhisialBnchos@ne stulaRrcenditibnd &ahinghé Qasaﬂlrﬂd,‘muﬁlttra@f 0. 75
to 2.0 Vu by weight (for exanple 0.75 to 1.25 %bl\élqymm ght. 15l n anot her

aspect taié 1} MOSHSHYN dercicess mediume wareantiob il Bymsdamiadinie edemss 1abichg:
Conpoun i anount
of 71t alisbhyof SAEREUR Tor Rl byl i R coppMRT Bl pdicRDraTE
i cr ocr y&tmalnuios dolt®ling kes®urerto ai}mchmmﬂ.en‘stamdardGbsBcamiltibdnsS%bep(am@ilg ht; 20
croscam gl | pse sodi u nount 012l % one or

i ght; X
e ol P B PR hekor e B B st trguihit b SRS d Kripeatss Atk oy ar o
i n ananoeris Ofo.P M@hés‘ﬁh@te Qerbyac\Wel 8R%s (98 1uGs ARl BN % difrel spred YT BY

wei ght) . | n anot her aspect the invention relates to a

phar mac erpoal yoerbssl accemamssrepitarsi fngdisegut@onfpeaond nqmyedlatﬁ @basm@bht faof 4.5
to 8.5 9% manni.t o .amoun 714 (for
exanp e 99 1m0 aeyRERR] ghy R SRRy Y ed Foduhy Sarb R SRR .8 2froun
of 10.5 ih@rednOin%hdbIte Tilct har@h&:S C@bhRl0i58 t@f&hﬂdrﬂlssamanmmty Hefintdr-5 t o
3.5 % by weight; TMIM 30 Povi done (for exanple Kollidon K-30 or Pl asdone

1( 29/ 32)refatpdgn thed i HCregse m Igrdnesgmgy heagyo @ ingktase grdisiniggration time and hence

2009/ 75 unt of
0 75 [ BRI ST RPN Prie e profiREeP by TR REL ARt R ofOWAIDITE
aspect taneﬁmmdmltdmm to ratrisirinbiliay plodlenBeBuitv/idet dsmm@e&est. armlrth@somesl si ng:
Conpound(lgln an amount of 4.5 to 8.5 % by wei 5 mannitol in_an

anount dRPigly Wishinghagasiroipsstim! t@ﬁbﬁﬂé@w@trf %tbehtysw aggpyence with the

determination of tablet hardness followed, when appropriate, by more complex tests including
disintegration testing and/or dissolution testing.

20 In an attempt to resolve the issues with the lactose formulation containing Compound
(I) described above, alternative fillers for a composition comprising a Compound (I) were
investigated. Acceptable results gave maximum total impurities <1.5% and minimum
dissolution of 80% for dissolution (as described in the Experimental Section herein below)
over 45 minutes.

25 Tablet cores prepared comprising Compound (I) with calcium phosphate dihydrate (as
defined in the European Pharmacopia (PhEur)) (Calipharm™ D) as the filler were particularly
poor with regard to dissolution performance. Similarly the use of magnesium carbonate,
heavy (as defined in the PhEur) as the filler led to tablet cores which performed poorly with
regard to impurity levels.

30 Microcrystalline cellulose is hygroscopic (see for example: ‘Equilibrium moisture
content of pharmaceutical excipients’ Callahan, J. C., Cleary, G. W., Elefant, M., et al, Drug
Dev Ind Pharm 1982; 8: 355-369) and moisture pick-up on storage of tablets using that as the
filler (leading to hydrolytic degradation of Compound (I)) was expected. However,



weight); mcrocrystalline cellulose in an anount of 10.5 to 14.5 % by

wei ght; croscam ellose sodiumin an anmount of 2.5 to 3.5 % by wei ght; TMIM
Povi done WOanosedziepl e Kol | i don K-30 or Pl asdone K29/ 32) PCH/GB20GsM50028 012. 5
to 103.5 % by weight; and nagnesium stearate in an amount of 0.75 to 2.0 %
by weight (for exanple 0.75 to 1.25% by wei ght). As will be realised,

where herei n.conposi ti ans c descrihed in terns of .% by .wei ght . .of
componert i na s SaI B CFRE A oM 0 By IESRE O ATy ¢ he
conponenieiuRbe M rERTBRFiédtOfo hét 3 any undud Kyddoll e HgEdAsReEt t he
invention relates to a pharnmaceutical conposition, as described herein,

pr epar edcoyradinddbt  Teblep parss Fanpitingieomgeas(Dhwith micrpie stalblcecHulgesasrthped
herein e e ul.ati QN 1| ticul anul.ation or

i ect cngsraieg SR UL b B Ml B AL RE e
conpr es sdablage fdalvt escepradicatdigs with icpgaeddBrilstion perfoefdhdegand dideontxabitt o a
honogeneous _conposition then conpressed in a tablet press to produce

t abl et s.Sigqificaphehaniggl degadatiqmvbengprpissted dip Heds Pone Prajaduion ips obpgved

car ef ul |5 elisRiBbutl fo;dh IR thelifoiBRid It Sudy £ErcdioBhidh Rikibgn. densi ty,

physi cal form’in order to av0|§ segregation-during mxing and to ensure

sui t abl e fl oWahid coerpreps=id @nmprisipg Itoing®un®yl) wipr mpetitol esthodleagse be
conferred b ranul ation, which.is a process by .which 2 rimary particles
(powder areciieth oty tRener o e imn P Baneh sAUITH serEs Delbe eeor s

cal | eth ghathSRund{IF WAL IPANNGLPREY YorRQIHBA GES s @ thdtNhddk Mbldrdsrddl Xi ng of
the powdered ingredients so that a fairly uniformdistribution of

i ngr edi emtrs stljed tighardh@ngior siosagadéddaveld. n@ezsad desiritegratiet tods These be di vi ded

into two_t | at | t hods, that utili dquid to f th
or anut ednanioRps - Tuat G R Bad Rest o Bisut bl BRs b frh@nid g "¢ e
conponenlotigh WRerddtaRU laahigH @dpaatdicyandi Run{iflioy a ex@ABheoCHNTNONdioh! ) |

di luent(s), disintegrant(s) and optionally a binder). The dry mx is then
massed WREFiegmancgreasobseryehior pog af the feroratipnaribisesiociydsttheughvto g anul at i ng

or ocebs PEHEREE ARy HlabaB il B RGRRSER b T3 B Ao 586055 " 1s

wei ght, @uiitladll yighfichet 2iedsyeanel tblritepi ugedmUsadsk dgsdltibrpdrformdaed to t he
dry m x durin he granul atiaon. The granulating fluid. my contain a_.
sol vent, whi cﬁabi?é forse “ﬁé‘r?éléé?ﬂﬂl?yt Grppagd @hyith g’omﬁa%tg? gnd @tﬁf@%{m@lme

however . fihe. g5 kit btk o ARt b0 dhid] e used
al one ofmwﬁgﬁgéﬂggﬁg%ﬁgggéeﬁ?gfgﬁﬁggﬁﬁkgg'gﬁgure %%?%?@%eléﬁﬁggﬁgﬁcgn t he
dry st atstqabil§yBlatdétrgreagentmiga@ompowaddddwith bbthensystobmdasicaodsystdBne sol ut i on
(as part gr the granul ati ng fl ui .or as dry naterigl .m xed with the

o medly ssftges oy e aLo e npplnginddE nidh e Ferdis kg e gr anui at i ng
liquid iy gaddede houtkds Iﬂi@bbcgﬁme B 0s8) aAd RO EEceh@bIRNAW [48ard to
substantially 'uniformliquid content in the mxture, for exanple by

spr ayi nglisshbitionqui d onto the powder during the granul ation. Wet granul ators
are well kno d any suitable 1 ranul.at or may be used to formthe wet
ranutes. - Thems reeyBe ke 8 BrREe Rt B gl Srate G rul at o s
(such ascepli@behaieYondiox &osd advah@lesiRgasperiiosatleteaonat or s (such as Vector,
Fiel der or Diosna) and fluid bed granualtors (such as Acromatic or datt).
Fol | o ng Metthgfaamuyladion asestdxeipiaasivhich gramat swhisd tergyicheonyatsde dunimisuds a
course nmesh (for. a nm. esh) to renmove any large |unps that nmay
have formed &ﬁgégﬁ%¥ﬁ€+§%§6$%%ﬁuﬁPion. The granules are dried to a suitable
noi st ure centygiidn, thé YRinkddibol id BBe fdiat of 2% BI¥t he fghiulWRhas physsdag s@bkUAt abl e
drying nmethod such as fluid bed drying. The resulting granules are then
optional |y mithitddexhebityiope oamese ef the BEIBrqparticcl e si ze distribution.

In dry granul atio t i: [ .are aggregated under
pressure (or coﬁpgg igﬂgﬂﬁqﬁg{%ggﬁénﬁ%ggﬁg§ﬁé%%égggg%s: a large tabl et

(al so3tknown as a sii si@wsiasre@ikepia@diea8ctoWatRn@nhheayye; duty tabl et press or the
powder particles arc conpressed between two rollers to produce a sheet or
'ribbon' of mat @rilbﬂoqsw”g&sg@ REYliiF guatitice pl walehaR 806185 adn bot h cases,

t he conpacte ad i 1] [ i 141 i to
produce. qr anararramBon F bRl SHITR dhet 120 8 Borblyid dBaRAI RS

st andar d t abl@mpruadgItae pwoduce tabl ets. 25Fol | owi ng granul ation the
granul es m ght be used in a capsul e conposition or conpressed to forma
tablet. Suitably to forma tablet, the granules may be blended with a

| ubricant and then conpressed into tablets. A suitable coating nay then be
applied to the tablets as described herein. In one aspect there is provided
a pharmaceutical conposition, as disclosed herein, 30 prepared by direct
conpression process that is suitable for oral adm nistration. In another



WO 2009/ 047565PCT/ GB2008/ 050928 - 14 - I n anot her aspect there is
provi ded a pharmaceutical conposition, as disclosed herein, prepared by a
dry granuweatoevm4piodcess that is suitable for oral adm nPET/GR20E8150928 In
anot her aspect the invention relates toga pharmaceutical conposition

obt ai nabl e by a wet granul ati on process conprising Conpound (1) with

nmni tol and/.Qr mcr.ocrystalli 5 cel l ul ose. . In, this wet granulation
br ocess. aspecti TR o deieh Prite PREThIBSRIRT PP Sl THst ilen viet
gr anul atdoipoditidAl i@ dbnkRlsey@smps @ (1pRfth manhitdibing/dr abik ks sWliR Rnedsced.
However, when direct conpression grade mannitol was used in the wet

granul ati on plaeasshae sapibedan@Eeremirroaryitalline eplubase Wy clevis dedn onoaspeet
further featur f -t r . NV ' e RN\ r ve round
that 't hey T St b P ER P BRI TP P bES REE b By FTh e LR
conposi tdfahis inightigh thidicls o wgurasdliencdliade and norannhial In durthot dxpeat
granul ati on and direct conpression processes. TM"Direct conpression grade
manni t ol of thif Frveptiomibyserefssy Rel@kh magriie]ead suciegrysiatipie csliypss- ed by Mer ck

Chem cal s Ltd,, r - ' ol o) Qg [ he 15
mannitol to g?%?@?ﬁ#@%&io(gq%qﬁg%@ gﬁéggsq%fnog%%?%ct u?éﬁ%llc(%%gﬁo ing up a
gr anul arwinelc casprises Congoufsll (). abinnitohendamenragestgéing cdludossj wheroin thdrevedyht ect
conpression grade nannitol |s about 150 to 350 km for e» | e 200 to 300
o Sui v 9P pReE e s e e e rimnd 0t aBe DU aheie oo
about 1. ¢3gftiGalo 8PmIAMo! (EHAFRUSKalBhe BINESE i€ RORY 981 U U At TYTHIM

manni tol prepared by spray drying include Parteck M200, Parteck M3OO,

Pear | i t ginoNTEEDAHMSIADO WerghitatoagemnBito] formisrisrystablowt ¢ebintosofs abhet §:hvent i on
the tnannitol .is Parteck 0. ."Wet. granul atj.on _grade. tnanni.tol "
gener ai 1OHGS o Tl ST SRBRmepabe pefah! Eipl Do Pu B e PR S b g ade
manni t olis frok 4kt 7: 1t ebsvets: 9r edtekahpRNhGwagdat BRI hdhnido aicrbMyamBingge
particle size in the range of about 200 to 300 pm For exanple Pearlitol
160 C 25cHulppt iseowyo:Roquette Freres S. A, conprises cubic crystals having
a nmeaj di anmet ] : “ 0 » [ [
Felatss o a st ler b A0S et o BRI GRp SRR Ofest R o
process K@opdah Phagndcoppaa (RhHuk) Tictdontpasitioh atcoadidé oF thaiievendoy siaglusé mey
cel l ul ose. wherein direct conpression grade mannitol is used in the wet
gr anul atMisFPepysbibasscellytoss S@%{q@r UgESIHPBEIMIAFEULIGH) EPP RGNS Sutheds ety In

phar mac i i | @k rising
Compound E s E T e R R e Gl o e R SR Fect
conpr essiremne.gr-ald2l ¢ hadmi’teolor ite piaetio tabldthandie06-dr1&nul/afirasblets ooesiming WO
2009/ 047565PCT/ (B2008/ 050928 -..15 - Wiere the .co ition conprisi

Compotthd CHOGAR: HRART R A B o PaErYEY SN AR GErIT BUS I BiTpar ed by
wet  gr anieah iiRban RS & laB6k40db hEGH 120 TR §5S-QMpH Gt SRRNUHRE 100RnY Sed-

I n anot her aspect the invention relates to a pharnmaceutical conposition

obt ai nabl martiguls enbedimgnt aruhatowystgdlioe edbilaohps s avegagEqrapolinsiz€ f) gbout 50
mannitol, mcrocrystal I{agg %el.l ul ose, .cr oscar{el | ose sodium a binder and a

| ubr i carttm- Inanothqrpagicyian embadigicat the maiciopeRtnseer elosg kas angvgrage particle

phar maces i j td i - by af | r 4

e T kTR SO RN B Rl A AQH A LOABE G o

cr oscaeht@peragadinumheaobipbedeon aThboRNES iokibost @38 gicen’. HiHl cRampltihene aspect

the invention relates to a pharnmaceutical conposiiion obtainable by a wet

gr anul atSPePdpPEE Sl AprstigiihtPash g unabqul P, radini- ts1anothrterakedjeen th ne

cel | ul osgy; ﬁéngﬁfag(ﬂ% kooé:’cﬁ)u§@g5%/%3 PRVRRG Al tlllé"xmc'r&i?ﬁsttalline cellulds@ is

anot her aspect e Tnvention relates to a pharnaceutical” conposition

obt ai natdubstimtiadly et fgmanolisaitre prioptodaes porabopits tirgofpopaundedording mathai t ol |

o oY ot b TR Sl 23 it LRSS LORS 3 ST fSeapd mmest um
30 embodiment the microcrystalline cellulose contains about 3 to 6% by weight of water prior to

incorporation into the composition, for example about 5%. Microcrystalline cellulose as used

herein may also refer to microcrystalline cellulose sold under the trade name Avicel® (ex



I n anot her aspect the invention relates to a pharnmaceutical conposition
obt ai nabl e by a wet granul ati on process conprising wet granul ation of
Conmpound WORoowansst ol , m crocrystalline cellul ose, cro®CaarRbIsESe28o0di um
and a bi nder. I n another aspegl the invention relates to a
pharmaceutical tablet conposition 20 obtainable by a wet granul ation

process ri s{ng: . (i) ,wet. granulatio f Coppoun I nni tol ,
o oor yorGrpme B smbedininl pehieRie B S e Sranae haabs. T
bl endi nthinbhRr E@B&iflcAGthE haedtSStalMnt ReBulbstdik I3 ® Fando2. (iii)
conpressing the mxture fromstep (iii) into tablets. 25In these

enbodi ment s aklerpgtivicrbsintggiantsoyere pise iestigatesl Theascodcrescaseslloss ssldemnel | ose
sodi um ki rj t [ rein e _us In.a.particular
enbodi rre(ra%&ﬂ ﬁéed %gﬁ%lbt%lb ggag&aﬁ%r?%nctw agg(?rpu@n:a es ileé%[ggreézﬁev e}réaonnli!n %“%ungh as

Part eck déidfparison with ctodp@fdor@spect the pharmaceutical conposition is in a
solid dosage Ithm such as a tablet or capsule., In another aspect the

phar maceut i cdP %88 ARsst the phamaceyficaheompasitiogradditiogive¢ontass eng of MQIEt her
feature Qf i.nvent.i pf 1 Syl 7 A3 /

dosi gned 1 EinlCHEROURR e SRTRARHARRCA BohPobh AEMAAy Sk Bhe, i1
di si nt egligttegiqui. ¢k hyotharlaseest, nbe pldmmacasit icadtdoompoaisioh eddiioirdfyaoetadascr i bed.

tF gf 1?";}{%@@ 1,%‘38?%‘?%;? @yegrﬁ{i‘%ggcr%ﬁh{f@ﬁsé E%?&%ﬁ{%éb‘fé ‘fo‘%%htaim”a‘%%ut?cfal about 3
2009/ 047565PCT/ GB2008/ 050928 - 16 - . . ® According to a further aspect of
t he i HydRIMYAUHBAR b ¥s5y gqriea@apla ArBEesk fﬁﬁ&%grepar ation of a

phar maceuticgal conposjtion accordi to the invention conprising m Xxing
Compound. ( 1) ARGC ATt HEAREGEotar St POGHURRMY ot dE] 1 osdBeind

form ng gih@ NSkt binAkR ifclbdY, tfor‘i%%ﬁ‘i%%, Rl Surbhc@sSmadifielk@kches, saapsul e.

5l n one enbodi nent of the process, Ibllowng mxing o f- conpound (1) and

t he manrgunbicagiidgen trrgesapty gearaiuii, pectue Way boglers; msthydechelosapt i onal

i ngr edi enls as re lél:hrle(sje u rtg)xasr a 1bi &ﬂelr of quedhs'rnt egr.ant, as her ei nbef ore
descri be&f CHeC P Xt ure |’syéraﬁ%log¥end and rormed (' Nto & stitabre unit dosage
f or m 15Suiydedxlyprogty beslluddst QidpoBA RioEs, g@[a@in@,?d‘[‘ﬁfi yiphefiaioace (BGR bt beddortyr
exanple the mxture may be wet granul ate ~descri bed herein. When a

bi nder iagdgediym Hginpls- onedith el Bif RIRBNASFHER! campepitien gogpigrally pentains

i ncor por 0 owder .

Al ter nat@%gﬁ@qep%ﬁ%& |fr¥§?g)rﬁ¢1£%%’ %éfcg%sdég)dgge%?%o é&tglﬁggl%’ogu ng:;%{ap?gar’ gﬁ@n with the
wet gr antdgatdndn guaogling. peBioh,|voasd tigdags, amtthydtéluhost hearlgrxgmetisdcotalose dri ed and
mlled and, for exanple, conpressed jnto a tablet as described

her ei nb?}ygr%sw@wf@s"ﬁyf%l%@og%@@W?tlaﬂ (ieElaﬂa_ﬁ% 3@&%9}4_ SNRshs for

prot egj 'd&?g@@{/\&ﬁﬁé’,@@laﬁh}, FoiRm1HaBiiHRY (%dn?g%ﬁsoqm El'tgﬁﬁ%. Ipadigngl naf ter.

For exanpl e, en the conposition is in _ or a fablet, the tabl et
i s proviadpettythe hhamapghicalpootpesitivy eddibanillygoatimddorddned her ei nafter.

Accordingly, further as t of the invention t e | rovi des a process
for “the pr epaiarulragradit SR bndeutnd bl Tt ibBu By, oo’ Bid
conposi tdm@RapaQr Firgathpletii 8oinB RIBLHMEn&AREdcSYsidlin 2 lulosBc¥ihlAdct@npound
(1) and the mannitol and/or mcr oc;glst allinc cellulose; (ii) granulating

t he mi xthunder pod/ped dismtegray ag wellts affdlem granul es; (iii) optionally mlling
t he nul es;y (j: ] X3 04« a ' . ricant.

conp?iesgsi ng tPhaéﬁéé%aarWu@é%gi %{’]\gld(g{et g%}fegisr.re\@fé%gf%t?% ﬁ%ﬁ%g?%n‘g%t% %goéﬁtél as a
di si nt cgioaiipoBimetrRonde g W-biyl patalidiede (dsd iR wndsXt Uik gl-2-pysbledinghe) of the
process as described hereinbefore and illustrated in the exanples. In a
par ti culRlyResRelery PYEeidenanalyrides: et BYPL i Yirqus gradgs of pevdencsts on as
describ j | ] r i i)

ar anul aty SaERERELE RrolCHER ot LAl SNnEpBRabCA oy Belibd by 4K o
out) andvatuebsdphentalcdagpd éssi ditute pdlotidrabbatsgy nBsuremertsrand ey vedbodement  of

the process far the preparation of .the pharpaceutical i di ate rel ease
t abl et’ éf?ﬁf?ssq?w criy np?rdla%lgeﬂ%weﬂeﬁqew ¥ Gg sl V@ E i TR o
step (V)anwagmg@KwahJe £Rgh hﬂﬂgculmeg@?@%Jéﬁ@?&ﬁé&%&@@%@@ﬁ@@@ha-s ah/ -

Conpound (1) exists in certain crystalline forns. In a particul ar aspect of
t he i nveppiammatCoveghiaderadd melkicslas weightolc40p8t K7 abouh bl o0, Kel@pabad t o as

I[:ﬁl-r En 3£L &%@;Kg@%ﬁ%ﬁ%@&?ﬁ %léﬁ :@éé/g%aﬁ‘@ﬁ'gg{)ﬂ% ?128%%?%?0%?mé)_f the invention the

yOphenyl ] pyri di ne- 3-sul f onam de (ZD4054 Form 1). Acta Crystall ographica,
Section E:



5 Structure Reports Online (2004), E60(10), 01817-018191. I n anot her
aspect the invention relates to a pharmaceutical conposition as herei nabove
defi ned iWOwhIR7BSNpound (1) is in a crystalline form PCT/GB2048/)5¢e8

anot her aspect the invention relates tqga pharmaceutical conposition as

her ei nbef ore def| ned conprising Conmpound (1) substantially as Form.

10Sub F . th is. 0n.0f F 1
pregeﬁ: P ﬁﬁ@%ﬁg 50 RS PRt g VisBh S Rushidod RaSP Gl ar iy

th t h For . ti | t th 98 %
nere! Seﬁs %w%‘%ﬁé@é? d @f}%%%@@ﬁ%#ﬂ%&e%%@ﬁ% R RPRELERKS, | b b
is greater than 99, m 1. Par cul a reater than 99.8 %
For o Sene monfioaR asresuhe Shifhsp bRat P lioh Bl ot fle it or ot a
tabl et, ItbecahabkeitablSludttdnddingludeAbeekam Aﬂ@ r@agfnbélﬁﬂn Warh@eafiousid, pdaitic

tabl et cores coated with a non-pignmented (white) fllmcoatlng at a level of
2.3 %upicid calpimin siearasoiaice PRIV hyogewiied vageghie alhmbicrad@ileheni cal

degr adat es

coat od Ao PRt lidPkbAY A EEIA4hG uebbdthe pBRLELERN T2 5 6 w6
rel ati vecohtpobinion addigoneiyglohtairdi che 26brivaht s&:lelateﬁlftorﬁ nghésinartcathe icaiad
degradati o foI I ovmgqaggrl(]posure to Ilght Coatings with |ower |evels OL film
coat i ngSCih RRANHE AY U RIcaE Y FresArad 0\ A %:%@nﬁ‘ieg HESHRRSF QU RiBeabf
Conpoun ni um

i oxi do. >} RO B L B T P e o
of a I(hbioetposmneddlmpmdilyacontaatﬂm@nesmmtsad:ﬂrgtea filmcoating, corrprl sing a

ferric oxide._ In this enbgdinent .the ferrj.c oxide |0 bl resent at
bout 0. 025 18 B° 853h B HENGHE 6ol EpEPEupLEon ey s B8 B 5B by
wei ght  aforhftini D! &or eldi8plf Brdoh@iRXTHe 260 a59:Ng WEYhiT dued (BS Ihllilgné or

exanpl e a commercially avail abl e coating such as the adry f

suppl i ecnhpd@oens theogenipesition contairFRelo 281 bl atcight obf opapaliddl [niarcemdrii si ng
aplgrrente i o esther U|re or

phar macett' %&I{aﬂ‘p 2 agg /ggweleg?‘?SPﬁ?’mﬁo‘f dt@)?t“%%@ ;S’hmé’ edtie H“g%" he

devel ppneintion, sIuhEhs ib sﬁlérdTWaltﬂétl @ﬁltdlﬁs ﬂhﬁ@df@oh)po&h@d) eInlalﬂoﬂlBﬁispE:cﬂQhé evel s
of light-i nduced degradation are one aspect the

phar nacé@mp@alrﬂoeow%%s%P@suhesoréahl%tm%alw kinma O(f&'i’mmén‘il:ﬂﬂrprl sing one or

& tabl et w t neATE Spety b kB ks TRECB b bEBa D Ha g SE T o OrRERLERET °
t hr ee calfdiliet.nin @gért sspetithanahpeitiasq@actins frbve 8ghagfEceuyeighl ofddlepoki t i on

is atablet wwth a coating_ ¢ risij iron oxide pignent. In another
aspect, Haﬁf&“#ﬁaﬁtﬁ%@af 4 8%9 %’Fkggg?ltaf:ﬂ Ta tablet with a coating
conprj@ing | rlﬁ%n%éﬁ&t RHOMRAE SmahtANALREheARBEG! the (IR Bhﬁi&f&ﬁ%kﬁﬁﬁ&a' _
conposition is a tablét with a coating conprising iron 5 oxide yellow iron
oxi de r exllalesk.iln amothxiadpedbl the killerGs atannigal and migioniysgpllineaxlloboadle pogment s ar e

commerci ally.avail abl e, for exanpl r Lge (Col orcon 27164 whi ch
oy be iR TostPa B TE s iBdh Y s T b velem o rEfluer s M P
one aspepbut NetoPaay, BGRUSC Fh afARRQSIHodBRert ﬂleaeohﬁbls@lbn\@bﬁtama a¥&itdbtio 96
coating between, |br exanple Ito 10% such as 2 and 10% by wei ght or the

tabl et oy vwaglgmf miergerys@llmesaiitlese forexauplsabaei Ghio 18r’thhvevaigl e core
wei g e t) i f the
tabl € cgoa?t é&%eri hﬁf{d %)I%Pomgér}no edru%gi%)gg) ﬁ@%t)(’ e\%ﬁ)’ f#ﬂé? ﬁx“‘ﬁ%a%ﬁ‘tr‘f’g% s from
about 1 Ih@naiheuém&%ﬂnynt\rm g@ﬁp@iudnf@ntaaﬁl fedm abse 6weu> gb%. byl weighteofang@@bl t he
pharnmaceutical conposition.is a tablet with a coating conprising one or
nore fi |3drBpPwel0Lo 15 7o By prcpgit 05%@8@}’3@%’@6}%@% fRceuti cal conposition is a
tablet wih a,hRo®eAlbEg, {0 BRELREORIANG s Moh Yol i 2AO5BE by ARRAFLr the
phar maceuti cal conposition is a ta a coating co r|S|n%a

wat er - soimbﬂegraht [mpdrocuter, itSwataims. ﬁtdﬁydr“/obypre«ghybﬁmtsmwgrml | ul ose, for
exanpl e, Hypronel | ose 291 efined.ip the ct .the
phar miteut i cdf 289 et ‘g &’gm&laf’%}ﬂicé CWH%“QH&BQ‘L&WJT%M‘P? Elj EFS“ 8f
nor e Opatﬁh(iér.eﬂhg)art | RIANPENREIN@SBRE .5 %S WA eIt cal conposition is a
tablet with a coating conprising oné opacificr. In another aspect, the
phar maceut i calypiaulyose or oeré kibecangbival baypresensincareamamt &onpd.b $6 Ag %ibyani um
di oxi de. e ceut.i ca i,bhon i.s a tablet
W o cuslebngrBOHERT a7R0s G bYS R AR EPL 2P IR R P ki Bspect ¢t he
phar maceuti cal conposition is a tablet with a coating conprising one
plasticiser. In another aspect, the pharnaceutical conposition is a 25
tablet with a coating conprising a polyethylene glycol plasticiser, for
exanpl e Macrogol 400 (defined in the PhEur). Tablet coating may be carried
out using conventional nethods well known in the art, for exanple coating




I n anot her aspect the invention relates to a pharnmaceutical conposition
conprising a Conpound of formula (1) which is a tablet with a coating
conpri si NYORYYER®El ose 2910, titani um di oxi de, Macr ogoPCEEB2008/050028Xi de
yellow, iron oxide red and iron oxide_Riack. In another aspect the
invention relates to a tablet conprising a core conprising a 5 Conpound of
formula (1) vin'th mann ol. and/ or a;p crocrystal Iﬁn? cellul.ose and.a coating
conpri sing i r8f"BLRSE {‘78|HPV8 0T FefH oS P A U £ B ROBNG THe R I'n
anot her aSPeC@orhﬂﬁmHEI’)ethah‘aﬂlohﬁﬂ@4@§t0t8).5@/oB?We_ gconprising a core _
conprising a Conpound of forrmula (I) with mannitol and/or mcrocrystalline
cel | ul ose andnanngtohini anganompef 3l g/ Hypdryoreahtdse c2mple 711i% @riiSunYoahiyoxi de,
Macr ogol 400, i.rogg Oﬁi de yellow, iron 10 oxide red and iron oxide bl ack.
I'n anot her asPeet): @fle coating contains from50 to 75 % by wei ght of film
formers | nePpahichdcWs®iind dellGRE & ABafiOum of 20.840 94 KRy WRLgGRt of film
forners. I n "anot her aspect, the coating contai %s from20 to 40 % by
wei ght of opdoiahptber aspect plag inventloarrelaies t@ @ phamaseRicabeanapoBitios cosripyismei ght  of

opaci fier. 15l n another. aspect, the_coati contains from5 to 20 % by
oRTght of Bl SRS inAn BRSSO Fb PR BROSIHE 45 1o B 5 06 by wei ght of

pl ast i ci sev. mannitol hhnARAAPLT AERCR %6 th\GeitAAG M GERIAING A PME, 5 Lo 10 %
by wei ght of colouring agent. In particular, 1t contains 1-2 % by wei ght of
col ouri ng agemtight); I n anot her aspect, the coating contains from
0.025 to 0.075 % by weight of iron oxide pi té);). : I n anot her
aspect) th& éaléchﬁ@t%]é?ﬁ%ﬁlﬁg’s?Fb%ﬁ%}l.l@’z%ofig’é.t@%%% W#ght of iron oxide

bi grent (s) o andof LM o8 bl BRI G 5 8 351t Bplwmmigl oxi de. For exanml e

a coating contalning abou out” 1% by wei ght of
titani um deoxinder nwhebiderstimen wabglttod 2ar © 3% webyohwtighehadi ve to the wei ght
of the tablet core to which the coating is applied. 25l n one aspect the

i nvention Peleds nase BIbpRAHHHCELANQHI Og%ﬁéé%'@i%ﬁyw@ti(&rﬁgamplﬁé)kﬁetp core
and a coati ngl z}]ﬁ’r&j&}e%ﬁf tabl et core conprises: Conpound (1) in an anount
of 4.5 to 8.5 %Dby werght of the core; nmannitol in an anbunt of 71.5 to
75.5 5 by weilghhothtr dspecttios myertiva relates to a phanaceywghibddnipesitoelcbipeisiagi N an
anount or 10.5 to 14.5% by weight of the core; 30 and wherein the coating
on the tabPetCmpamghgpiagagount of 4.5 1o §.570 B MgiMsel | ow i n an anount of 0.75
to 1.75 % py ' . of i NG o L T ' [ unt of
0.1 to O. 6b%1ﬁ§ﬂ1§m@ 1gﬁlhatn %Ip(ﬁltnﬁgﬁzfo%ﬁ%é’;bya%%gﬁt (%} e%lilng%nﬂi;%%oc@ '%ﬂ’a kK in an
amount or 0. G6eiglx);l % by wei ght of the coating. WO

2009/ 047565PCT/ GB2008/ 050928 - 20 - I n anot her aspect the invention
rel ates to®a 'pisEchEtdling ceiluloss pysampwH of dBprte $tAge &y dwightconpri si ng
Compoynd of I Rl @t & GRENLOR STAG S At v BpRLEr SO LBl e
filmformer such as pro nelt 0se 2910 i an “anbunt " 6f °60.5 to 64.5 % by
wei ght; 5 bi ta@RiodMdi BHdEE i Bn aRoakints ©f3. 2% B Weighl akd % by wei ght; a

pol yet hyl ene gl ycol plasticiser such as Macrogol 4(%0 in an anount of 4.5 to
8.5 % by wei ghagnesiumoyteapate dreary@hdwwof A.7aro 3derhy vefiglt. (k6 example 057 4obly25

wei ght ; iror],/ xi de rtﬁd in an anount of 0.1 to 0.6 Vu by weight; and 10
iron oxide bld ké anount of 0.06 to 1 Vu by weight; wherein the

wei ghts are %mbyothet &ptctahic inRentkMatiaRd to h phanpheicaPeRgmkitioR@ohpyigREi on
relates to a pharnmaceutical conposition conprising a core conprising a
Conpoind of f&mﬂt&d((ﬂ))man@monamﬁ%%to & Uhbppreightial tni crocrystalline

T ul d {i ter-sol ubl e filmdf h
Fypr omel | 086 BH0] 1t SHESBGR T b Eed B b0 B g U B el g o TS

di oxi de in anyagmynt of 27.5 to 31.5 % by weight;

e microcrystalline cellulose in an amount of 10.5 to 14.5 % by weight;

e croscarmellose sodium in an amount of 2.5 to 3.5 % by weight;

30 ¢ Povidone (for example KollidonTMK-30 or PlasdoneTMK29/32) in an amount of 2.5 to

3.5 % by weight; and



a pol yethyl ene glycol plasticiser such as Macrogol 400 in an anount of 4.5
to 8.5 %by weight; 20 iron oxide yellowin an anmount of 0.75 to 1.75 % by
wei ght; Wogendrs®é red in an amount of 0.1 to 0.6 % byPGEIGH2008/6aME28 | ron
oxi de black in an anmount of 0.06 to 1_9phy wei ght; wherein the weights are
% by wei ght of the coating. I n anot her aspect the invention

relates to a pharmaceuyti.cal i medi at | ease tabl et .25 conpositi
Coror L ai no* a (AT Brore bibeSa np g g BuRas S0 tie il (P RaPRe U ses.
Compound of fo5my R {dihhi. N an anmount 016.0 to 8.0 Vu by wei ght ofthe tablet

core; mannitol in’an amount of 72.0 to 75.0 % by wei ght of the tablet
core; m crodnysotkt dspectdld inutrdme relateato apbamtacefticaloconpositibg compgibpgwei ght
of the tablet_ core; r.oscartnel | sodi in.an amount of 2.5 to 4.5% by
vei gt of ¢ nec e (BoRaS Ameditarthg S05 PURY PRItk ampl e Kol 11 don 100 or
Pl asdone 1629)232%0l h AM@iREDE 70l B & tyOwdemEdDexBp@N P, tsheotabl et core;
and WO 2009/ 047565PCT/ GB2008/ 050928 - 21 - a lubricant (for exanple
magnesi um st ewgight®) in an anount of 0.75 to 2.0 % by wei ght (for exanple
0.8 to 1.75 % by weight). and wherein th atin the tablet core
conpri ses an T Wﬁ%‘??ﬁ“{:}?@ﬁfﬂ %WWPE#&&%&“S%%M’@@@ present in an
amount of 3 t&os@%?éﬂo‘é‘@bﬁfﬂlm% aft Bfol:ARIretls t%%ﬁﬁ%@f&e%ﬁ@t her aspect the
invention relates to a pharmaceutical 1 mrediate rel ease tabl et conposition
conprisingea g el LE 1eaat o in’ bl ek £ GOy, ses:
Conmpound of. foosﬁll?l g(%%e %rﬁl‘ﬂgr@arr(g%nt g? Oe\é@g‘%fg%&&%@é/é%y weflgﬁ{l c?? {?{HS
tabl efg core; 3 BN ,@lohl;Angn anmount of 72.0 to 75.0 % by weight of the
tabl et core; m crocrystallinc cellulose in an anount of 10.5 to
14.5 % by weimgignesifint feardtabl &t amnount pof 005¢o ddCartynediglos forseanpln0. 7> @n anount
of 2.5 to 4.5% g:%bv\ei gkt of the tablet core; and PVP (suitably
Col I'i don- K30 ]0% 1% - (29/32) in an amunt of 2.5 to 4.5% by weight of
the tabl et cogeywilfhdrcaRscdUBhiéredBlcid Qfip RURIRLR (RANRAINBSE8R0AbEIelght 2N
amount of 0.75 to 2.0% by weight (for exanple 0.8 to 1.75 % by weight),; 15
and wher ei af ¢dnepanents ioh theaentplesitipatthe surg of thedopyriagy of all af tetcompootnibble
filmformer, such as. |l ose 2910 in an anount 0160.5 to 64.5 Vu by
[or e ifing 0

wei gh _ fani um di oxi de in an anount of 27.5 to 31.5 % by
wei ght of t hanGaatthdt@ispect the invenBioR@d1¥E§ 1yl FIemMBENEOA] cBhPsSilich, %€ desciibBd as
Macrogol 400 in an amount of 4.5 to 8.5 % 20by wei ght of the coating;

i ron oxilgeciy.direried by dircchrorupieseon of wet granulation. The{ablets dpserilerd hepmn 8wt i ng:

o0 o BBk, AU Phyfy 8 Syt UM, Coay [,
Sui tably in tlhidreetrdoagireseioh rhdiRodspkidige subs@hes erbmipreséiblediizuand othe?. 5 t 0

5% by wei ght. of the 25 tablet core, for exanple about 3.5% by wei ght of the
t abl et0 dpgisdients, if required, arg, piRelo adiparagerFous RRMPERYEQT them compiceserdn Atalslded a

pham aC%fEésQ@ ro%ﬂgf@?i&si. an r’f‘}%ﬁﬂsﬁ hiascﬁr%ct%%ﬁﬂékg%ng%ce‘é‘é ﬁﬁlﬁ%’k@iéfﬁl‘ly

and/ or crocryst ne cellulose for use as a nedi canent. Therefore
accor di nglecedtvhibsregapdec partitletshe dosteb@nin, densens physicalt foen en dsleprooavioded a 30

pharmaceutical c¢ osition ich conprj Conpound (1) with.mannitol
Pnd or  reeeggiraRape hatSoni ip oure TBRbETE RELCHERESER ROPRER | n o var m
bl ooded ani medycapedhefifes T also be confGFAN AEndIRiANVhi@ris E%%c%seoylo\fvhicﬁ he

present invention, there i's provided thé use of a pharmaceutical
conpodl throparyiphidicles dppy despsrOmapoiorrdhért)to Winnhlapgenmheldipaginglatsrentities called

granules. Granulation normally commences after initial dry mixing of the powdered

ingredients so that a fairly uniform distribution of ingredients through the mix is achieved.
Granulation methods can be divided into two types, wet granulation methods that utilize a
liquid to form the granules and dry methods that do not.

30 Wet granulation involves mixing the components to be granulated as a dry mix (for
example Compound (I), diluent(s), disintegrant(s) and optionally a binder). The dry mix is
then massed using a granulating fluid to form granules. Sufficient granulating fluid is added

to the dry mix to form granules during the granulation process, for example 10 to 50% by



WO 2009/ 047565PCT/ GB2008/ 050928 - 22 - mcrocrystalline cellulose, for the
manuf acture of a nedicatnent for the treatnent of cancer in a warm bl ooded
ani mal suND 2069/0381%5 According to a further featur@CofGR2his@sepect of
the invention there is provided a nethqgq_of treating cancer which conprises
adm nistering an effective amount of a 5 pharnmaceutical conposition which

conpri ses . ou (L1 i mannital and/.or .m cro talline cell.ulgse, to
2 e m BT ed TR o 2o Py e of e, e RSOt Tas e G foenc i on
there i syrpf@MichedrR PRAIARSEHE fRY cERAROSITAN WHEEEinoRBhbsesbarRpund (1)
wi th mannitol and/or mcrocrystalline cellulose, for the reduction o

abnor malangrisner-xie: | prtably hewesiere requanudating Bud isndafen. d§e granplafisgflugt¢aon of a
10 cancero in. 0 inal s L n.anot her
aspect QEHRLTER of B A LARRE B AP TR R ER RGsion in the alA00
conposi tBiadinghiels conpy idies tOneReuad af 3 bindet folotemnat phrt aNdhe @ranulating
tnicrocrystalline cellul ose, for the nanufacture of a medi canent for the
reduct i dHIGF o My waterigh mised ayith the RrimarapeEdes @pwiges e raref thediycnivg

di fferengj:ati ancero i . Lhal 15 as
. bl BonPaRREEFHEEREY o 1R By WL BRI AR B P AT ) Pod

f or r edwobstegntablyonifetm pigoidi doeteat indhe mixtareg fmegampls byelptayorg thadygeidrogto
differenhiati%% of. a_cancerous %ﬁll whi.ch conprjses ad 'nisterhgg an
ef f ect i V&° BRWLHIUERS DTHAT B Y B AUBHBBSTE MG FRAVE AN BT ERE " conpound
(1) wg hgrﬁliﬁﬂﬁblt l%y BOH{RINo THred PSS %%hle@.e TRk @88 miif tehed@f el ooded 20
ani mal such as nan. I n another aspect of the invention there is

pr ovi dederanydar, veese gtanohtors Guploss planstanyimichrsy dngly sheasmGenpaonidtors fsueh ah
manni t ol ,and/ r . m cracrystallj ne cellul ose, for ipducing a osis in a
cancer ou%c et w#ﬁ}gr@éﬁ%@ﬁwg5@5§b%ﬁ$ﬁﬂyﬁ@ﬁﬁﬁw§§“ﬁgﬁ9 Hggﬁﬁﬁﬁ”r aspect of
the inventi orFdilb@fid: Wét @hmiidRdhé REUMSIE vt nfusPal BBHRYEd BRbugh €UIROSI ti on
whi ch conprises Conpound (1) with mannitol and/or mcrocrystalline

cel | ul ogaeshf(&y exprap Bdngshetooemeveraey agednmps drat mas ey itprapd grioeg tiei n a
cance i I ) n F) t of
Che. T Ho dfilonr 1R B CEAGAA IR RGBSR, kaAI R 3906
cancer ouscigletatswhicihg & enipibils@dsingdntthdd suehian Gluahbell drediei The asmltitle @hnudes
pharmaceutical 30 ?onp,sitiqn whi ch_conpri ses Conmpound (1) .wi th mannit ol
and/ or rAreHsEepLenallyimided & giye gapore hemaseporhPHlislsded diiiionsuch as man.

I n anot her a I i I F QVJ L

composi 11 on u e anulali G A B £ B SREPHAA

m cr ocr y(st edrhpavgonke There asetwd waingmo@sdes- a laVio 20109(aB4 Kn6vRET AGRBZY 38/ 050928 -
23 - i ogcni c.and vascgul ar, targeti agent in pblood vessel s supplying a
cancenb uoBErY itk htay Fie GHaRC i A DSTeh patic AT (ofTAROEPRR Y BGbHE o
the i nveptiéRio pRALE 4 sheBl GVHiEBSh toTendds Rl Airo@sPRASWREEMILEAmBRNBOSIH | On

whi ch conprises Conpound (1) with mannitol and/or mcrocrystalline

cel | ul odwth sasew the ¢renprgied naasenial és willedasmgdi sstalamifling teghnaqueito armglueyeni ¢

and vascul ar, t ar.geti agent in .blopod vessel s.suppl vin cancerous cell in
ey o it Bl L GEh PR BAR0L SR R PBE ot RR e b ¥ REbtkE e BRRE R BORuGEnt 1 o
there i sapewvi ded a net hod of providing an antiangi ogeni ¢ and vascul ar

targeting agent in blood vessels supplying a cancerous cell which conprises
adm mst er i ngAlevwerg gapilyldonihs grnuiss anighiicised it 3 edsule SAPHSSIIPBAT whi ch 10

conpri s it i [ MW C i se, to
o v m BRI Tolth ot STRR P oriPlle, MEERRINELE) bl BEnGR WHhEEF,
agent " iltubricnt snddenioelepistseddntt ldtlcts.hA saititde odatmgtrhanhet baagghied nadeut i cal
conposi tion which copprises Conpound (I) with mannitol and/or
nicrocr%%@@ﬁ@?ﬂ@megﬁrﬁﬁ8§e woul d be on the vasculature itself rather than
the tumour. IHlpe %%%m_are% BRRAdcRla JrifindddGAN LApOMGHE ol BisBbRU A2

phar maceuti cal conposition ich conprises Cbnpoﬁnd (1) wth mannitol

and/ 030 mirepaned §sdiatct compresdidnposess tled iasuitableifanghbgemhstragent in a warm

bl ooded ani mal such as n. In anqther, aspect. of the inventjon there.is

bt ovi ded t ho 180G SR kmeupr g s EABBEr Bl eoat Ot amsibus Bfsbund
(1) Wt hyBRREd bk waNgrafiilatid i Hioesy shald dungble gbd sthosinkRad @, the manufacture
of a nedi canent” for an anti-angi ogcnic agent in a warm bl ooded ani mal such
as nan. I n anot her aspect of the invention there is provided a nethod
of providing an antiangi ogeni c effect which conprises adm nistering an
effective anmount of a pharmaceutical conposition which conprises Conpound
(1) with mannitol and/or mcrocrystalline cellulose, 25 to a warm bl ooded
ani mal such as man. I n anot her aspect of the invention there is

provi ded a pharmaceutical conposition which conprises Conpound (1) with
manni tol and/or mcrocrystalline cellulose, as an inhibitor of- bone



30l n anot her aspect of the invention there is provided the use of a

phar maceuti cal conposition which conprises Conpound (lI) with nmannitol

and/ or mwWOaeINBIBS| i ne cel l ul ose, for the nmanufacture 8CT&BIRWSEIBNt fOr
an inhibitor of bone netastases and anjynhibitor of invasion in a warm

bl ooded ani mal such as man. WO 2009/ 047565PCT/ GB2008/ 050928 - 24 - In

th t of the i tion t. i i ded t hod of i nhi bit]
bone et act adBeneE PRHTET TP HSLT BhwaF e E oo Een ot RSP
ef f ect | ReHRUBY 2 BFy @aRDRITRSBHSE aRk isGAMRNS (A AMiisbraRAP! | ses Conpound

(1) with mannitol and/or mcrocrystalline cellulose, to a warm bl ooded
ani mal such d8 apeiicr Spectapnberioagplates tof phitaacentisat ¢ospositieneblagnablecdwi ded a

n | peetdhpuNer . henabiagnabicd
B or b Rr Ry SRR Borith Sk COBOURAR, RRTRRSMRb KDl RABMEE. |,

war m by aetiedsani mal such as man. In another aspect of the invention there
is provided the use of a pharmaceutical conposition which_ conprises
Conmpound (1) Iithip Wehgrsnelgtion press aapest okihy dtvantioh dhepesqut syentonspfopeg thahe
manuf act ' %ﬂﬁﬂt d i nhiqbi . i rm
bl ooded \glﬁle?lrr\g%t g?*bc {:ggl man.mé&qtomﬁénﬁ%lg’oétoﬁgrrfn%g%%?{%tso? &‘ta%g@cﬁﬁg%r%ﬁ‘%ﬁ/@?her e
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bl ooded ani mal such as man. 30In another aspect of the invention there is
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aspect qfppgdie invention there is provided a method of treating bone
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el evat ed endothelin- 1 production in a warm bl ooded ani mal such as man. In
anot h#t aspedn apethemaspp@vieninyeriontelates itea phaplagedical spspestiosfrrenaesst g pai n
associ at i i0- r I Whi i .

i i o oyl BBt BRI bilpd B (BEMED RN o BB SR 3ling
conpr i sezll@ospatiadin(dijecvtdnipro®ivi grade amaadioyl igased dcthystaletanoktioeptatkase, to
a warm bl ooded ani mal such as man. 20 In anot her aspect of the invention
there is provided a pharmaceutical conposition which conprises Conpound (1)
with mannitol and/or mcrocrystalline cellulose, for the prevention or

treatment of pain in a warm bl ooded ani mal such as man. |In anot her aspect
of the invention there is provided the use of a pharnmaceutical conposition



25 for the manufacture of a nmedicament for the prevention or treatnent of
pain in a warm bl ooded ani mal such as man. I n anot her aspect of the

i nvent i orwORerd4rssprovi ded a nmet hod of treating pai n WRCTIGB20081150%28 S

adm ni stering an effective anount ol a_ggarmaceutical conposition which
conprises Conpound (1) with mannitol and/or mcrocrystallinc cellulose, to
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particularly it refers to hreast cancer.. Furthernore, nore particularly 25
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liver, stomach, thyroid, rectal and/or brain cancér. In another aspect of
t he i nvenescameliohesahysend pdinget; nmel anoma. | n anot her enbodi ment of the
invention, particularly the.cancer. is.in a netastatic state, and nore
particul arl ya(fliéféggﬁgé% YBF@H%%%@“ %gétbéqsl%]%r“fagg aﬂg bone. In a further
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state, and nore particularly the cancer produces skin netastases. In a
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nmet ast atj.gG: Ul . i

ot ast acgvt S AREERER PRGN RICH ) o RR0E o LRI AR W
non- et asimiitoCisst dicet coniite RROHrfde/ e POT sdB2RPAHO300IR280.- 27 - It is

to be understood that tX\l/neﬁ the cancer is.in . a netastatic state, that a
F8

phar maceut i cd %86 ARSST F BRARHCEHICALARRSEON S Hjbttd qotgeciPTh stahat 2 of

and/ or mQEOGTHSLAL ITh AR dspl PR %ﬁﬁac%hti&%&nf) Qi isTRIN (HHABEEL tabide and
the netastases by prevention, treatnment and inhibition of nmetastases. 5The
conpo¥l tlharnfudbadedimeg il nhentiomtkacinopositey ibe ths éanBofetablet deshgnetl feat nent

of cancer. Alternativgly, the.conpositjon cording. to the .inv i on may
o1 5o be a0 Sutiebr iR EReReR kA Rer v fFnldme R IPhorEe T he
t r eat menidn@hisGANSAk RRiINREGE bRMLED MO20AAHR3ERAY WIR0RR(:A232h4iRnd
W2006/ 056760. For exanple, the conposition according to the invention may
be usef ulissohutionmviaiaf peentvite N5 davoetcased typselly Ao 8 maetaent of 10 hor none
resi stant prostate cancer, particularly netastatic hornone resistant
prostate cancer, nore particularly nmetastatic hornone resistant prostate
cancer in patients who are asynptomatic or mldly synptomatic for pain.

In one aspect of the invention, where pain is referred to, this is pain
associated with raised endothelin-1 levels. In another aspect of the
invention this is pain associated with 15 stinulation of- the ETA receptor



Al so neuropathic pain conditions of central or peripheral origin could be
treated or 30 prevented with a pharnaceutical conposition which conprises
Conmpound WORowvwmsesanni t ol and/ or m crocrystalline cel | eCog&B20B0aM2Bes of
these pain conditions are pain associatgd wth trigem nal neural gia, pain
associated wth postherpetic neuralgia (PHN), pain associated with diabetic
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sclerosis and pain associated with Parkinson's disease. Qther pain states

of vi scesogipovrd () and thermapsite hapsleer migragrséallinaisedlione prd wamingriie pextrosios,

irritable syndro d i c. could also be treated or prevented
5wth aalfo ger{% ee%) i'ca acsoarr%ggl??lis%%s@%'i ch conprises Conpound (1) with

manni tol  and/lafongkaibodimest aff the peoces), Fallodsey mixing of drhpouhb €1) aagpiect of the
invention is to use a pharmaceutical conposition which conprises Conpound
(1) wit iRl tylhorangrestysalingesitase (and ashes oplignad srgredients purcqpivehiusBas  of

neur opat 64 Qmhng ‘aﬁﬁr{tgéralpcaai @er%ﬁlﬁ)teﬁoge ﬁéscmaéd)itﬁe kbR iyggﬁpﬁte(aoﬂdtf&%ed?iﬂﬁ) USES
and net hods ofa treat nent aescrl be ereln’my use any of the conpositions
conpr i siaxgit@doapait ddsagt onm.t Buitabngramdhticnasibodnare o bergsibafolrd dasciiedd. tHoose

descri bed herejn. .General , Experi nt al Mat.erj al s eri al. Phar macaopqei a

Funct 1 o ESMIE Mo MBI MY b LA B e fit A DRSHRerR g W IKB & Fipgaray ed b Ot

COoNPr {5 SdoRipbsidh ROk AR %&pasmg& i%ﬁtﬁkatg? &b &R Sixkdrd pribo) grandthtdrner
ML60 C Roquett R

(wet granulation) Pearlitol TML6C e Freres S. A (France)
Cel | ul ose,a dvy powdery stledrativelyPthefumder uBP-beMEded)R dalutem ondispetstonPith hel FMC

Bi opol ytv(}e rgrénluliaef\fo%qgl}lidwa%rﬁ%%irygr%r%r%lgt?gnaﬁlg ’gra%%?e‘é%a@%%“&ried%%g _ml\llﬁéd é_]nF()i, for
example, compressed into a tablet as described hereinbefore. Suitably the composition is
provided with a means for protecting Compound (I) from light degradation as described

15 hereinafter. For example, when the composition is in the form of a tablet, the tablet is
provided with a light protective coating as described hereinafter.

Accordingly, a further aspect of the invention there is provides a process for the
preparation of a pharmaceutical immediate release tablet composition according to the
invention comprising:

20 (1) mixing Compound (I) and the mannitol and/or microcrystalline cellulose;

(1) granulating the mixture formed in step (i) to form granules;

(ii1) optionally milling the granules;

(1iv) mixing the granules with a lubricant; and

(v) compressing the granules into a tablet.

25 Additional excipients such as a disintegrant and binder may be included in the mixture
in step (i) of the process as described hereinbefore and illustrated in the examples.

In a particular embodiment the granulation step (ii) is a wet granulation as described
hereinbefore. When the granulation step (ii) is a wet granulation, the granules are suitably
dried prior to milling (if carried out) and subsequent compression into tablets.

30 In a further embodiment of the process for the preparation of the pharmaceutical
immediate release tablet composition, the process further comprises coating the tablets from

step (v) with a film coating.



Filler L.M Loveridge Ltd. (UK) Cal ci um phosphate di hydrate USP-NF Fill er
Cal i pharm D I nnophos (USA) Povi done PhEur, USP-NF, JP Bi nder Pl asdoneTM
1(29/ 32 18P 2wgknwsbogi es, I nc. (USA) Croscarnel | osc sodiPGEiGEENS050928P- NF,
JP Disintcgrant AcDi Sotim SD- 711 FMC_Bhyapol ytner (lreland) Crospovidone
PhEur, USP-NF Di sintegr ant Pol ypl asdone(r) International Specialty Products

(USA) WD 2009/ 0475 2008/.0509 Mat eri al Phar oei a
Fanc i o ExanglBXGHAD Sl WRgRRSR G Gl uk 1o EE DRl SR b | cant
Magnesi U cpkidar @sBpNEINGexBRYinnecrMsMaé form, referred to as Form 1 in the Cambridge
crystallographic database. [N-(3-Methoxy-5-methylpyrazin-2-yl)-2-[4-(1,3,4-oxadiazol-2-
yl)phenyl]pyridine-3-sulfonamide (ZD4054 Form 1). Acta Crystallographica, Section E:
5 Structure Reports Online (2004), E60(10), 01817-01819].
In another aspect the invention relates to a pharmaceutical composition as hereinabove
defined in which Compound (I) is in a crystalline form.
In yet another aspect the invention relates to a pharmaceutical composition as
hereinbefore defined comprising Compound (I) substantially as Form 1.

10 Substantially as Form 1 means that there is greater than 95 % of Form 1 present. In
particular there is greater than 96 % Form 1. Particularly there is greater than 97 % Form 1. In
particular there is greater than 98 % Form 1. Particularly there is greater than 99 % Form 1. In
particular there is greater than 99.5 % Form 1. Particularly there is greater than 99.8 % Form
1.

15 As mentioned hereinbefore, when the composition is in the form of a tablet, the tablet
is suitably coated with a film. We have found that tablet cores coated with a non-pigmented
(white) film coating at a level of 2.3 % up to about 3.25% relative to the core weight exhibited
chemical degradation of Compound (I) following exposure to light. Tablet cores coated with a
film coat, including iron oxide pigments, at a level of 3.5 % relative to the core weight, did

20 not exhibit significant chemical degradation following exposure to light. Coatings with lower
levels of film coatings containing iron oxide pigments may reduce light degradation of
Compound (I) compared to the use of a white film coat containing titanium dioxide. In one
embodiment of the invention the composition is in the form of a tablet coated with a coating,
suitably a film coating, comprising a ferric oxide. In this embodiment the ferric oxide is

25 suitably present at about 0.025 to 0.075% by weight of the tablet, for example about 0.05% by

weight of the tablet. The ferric oxide coating may be applied using for example a

commercially available coating such as the OpadryTM films supplied by Colorcon Inc.

The formulation of Compound (I) comprising a pigmented (in particular beige) film-
coat meets the requirements for a pharmaceutical solid dosage form in late-stage
30 pharmaceutical development in that the formulation is chemically stable in that the levels of
light-induced degradation are low.
In one aspect the pharmaceutical composition is a tablet with a coating comprising one

or more colouring agents. In another aspect, the pharmaceutical composition is a tablet with a
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are commercially available, for example Opadry Beige (Colorcon 03B27164), which may be
applied to the tablet as an aqueous solution or suspension.

In one aspect the pharmaceutical composition is a tablet with a weight of coating
between, for example 1 to 10%, such as 2 and 10% by weight of the tablet core weight, for

10 example 3 to 6% by weight of the tablet core weight. In particular, the weight of coating is 3
to 4 % by weight of the tablet core weight. In another embodiment the weight of the coating
is from about 1 to about 2% by weight of the tablet core weight.

In one aspect the pharmaceutical composition is a tablet with a coating comprising one
or more film formers. In another aspect, the pharmaceutical composition is a tablet with a

15 coating comprising one film former. In another aspect, the pharmaceutical composition is a
tablet with a coating comprising a water-soluble film-former such as a hydroxypropylmethyl
cellulose, for example, Hypromellose 2910 (defined in the PhEur).

In one aspect the pharmaceutical composition is a tablet with a coating comprising one
or more opacifiers. In another aspect, the pharmaceutical composition is a tablet with a

20 coating comprising one opacifier. In another aspect, the pharmaceutical composition is a
tablet with a coating comprising titanium dioxide.

In one aspect the pharmaceutical composition is a tablet with a coating comprising one
or more plasticisers. In another aspect, the pharmaceutical composition is a tablet with a
coating comprising one plasticiser. In another aspect, the pharmaceutical composition is a

25 tablet with a coating comprising a polyethylene glycol plasticiser, for example Macrogol 400
(defined in the PhEur).

Tablet coating may be carried out using conventional methods well known in the art,
for example coating in a pan coater. The film coat may be applied by spraying an aqueous
suspension of the film former, opacifier, plasticiser and colouring agents onto the tablet cores.

30 In another aspect the invention relates to a pharmaceutical composition comprising a
Compound of formula (I) which is a tablet with a coating comprising iron oxide yellow, iron

oxide red and iron oxide black.
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In particular, it contains 1-2 % by weight of colouring agent.
In another aspect, the coating contains from 0.025 to 0.075 % by weight of iron oxide
20 pigment(s).

In another aspect, the coating contains from 0.025 to 0.075 % by weight of iron oxide
pigment(s) and from 0.8 to 1.2% by weight of titanium dioxide. For example a coating
containing about 0.05% iron oxide and about 1% by weight of titanium dioxide, wherein the
weights are % weight relative to the weight of the tablet core to which the coating is applied.

25 In one aspect the invention relates to a pharmaceutical composition comprising a
tablet core and a coating wherein the tablet core comprises:

e Compound (I) in an amount of 4.5 to 8.5 % by weight of the core;

e mannitol in an amount of 71.5 to 75.5 % by weight of the core; and

¢ microcrystalline cellulose in an amount of 10.5 to 14.5 % by weight of the core;
30 and wherein the coating on the tablet core comprises:

e iron oxide yellow in an amount of 0.75 to 1.75 % by weight of the coating;

e iron oxide red in an amount of 0.1 to 0.6 % by weight of the coating; and

e iron oxide black in an amount of 0.06 to 1 % by weight of the coating.
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pH 1.2 pH .0 pH7.2 pl Rl 37C
15 a water-soluble film-former such as Hypromellose 2910 in an amount of 60.5 to 64.5
% by weight;

¢ titanium dioxide in an amount of 27.5 to 31.5 % by weight;
e a polyethylene glycol plasticiser such as Macrogol 400 in an amount of 4.5 to 8.5 %
by weight;
20 ¢ iron oxide yellow in an amount of 0.75 to 1.75 % by weight;
¢ iron oxide red in an amount of 0.1 to 0.6 % by weight; and
¢ iron oxide black in an amount of 0.06 to 1 % by weight; wherein the weights are % by
weight of the coating.
In another aspect the invention relates to a pharmaceutical immediate release tablet
25 composition comprising a tablet core and a coating, wherein the tablet core comprises:
e Compound of formula (I) in an amount of 6.0 to 8.0 % by weight of the tablet core;
e mannitol in an amount of 72.0 to 75.0 % by weight of the tablet core;
¢ microcrystalline cellulose in an amount of 10.5 to 14.5 % by weight of the tablet core;

e croscarmellose sodium in an amount of 2.5 to 4.5% by weight of the tablet core; and

30 e PVP (for example, KollidonTM K30 or PlasdoneTM K29/32) in an amount of 2.5 to

4.5% by weight of the tablet core; and
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a lubricant (for example magnesium stearate) in an amount of 0.75 to 2.0 % by weight

(for example 0.8 to 1.75 % by weight);

and wherein the coating on the tablet core comprises an iron oxide pigment and wherein the

coating is present in an amount of 3 to 6% by weight of the tablet core.

In another aspect the invention relates to a pharmaceutical immediate release tablet

composition comprising a tablet core and a coating, wherein the tablet core comprises:

Compound of formula (I) in an amount of 6.0 to 8.0 % by weight of the tablet core;
mannitol in an amount of 72.0 to 75.0 % by weight of the tablet core;

microcrystalline cellulose in an amount of 10.5 to 14.5 % by weight of the tablet core;
croscarmellose sodium in an amount of 2.5 to 4.5% by weight of the tablet core; and
PVP (suitably Collidon-K30 or Plasdone K29/32) in an amount of 2.5 to 4.5% by
weight of the tablet core; and

a lubricant (for example magnesium stearate) in an amount of 0.75 to 2.0 % by weight

(for example 0.8 to 1.75 % by weight);

and wherein the coating on the tablet core comprises :

a water-soluble film-former such as Hypromellose 2910 in an amount of 60.5 to 64.5
% by weight of the coating;

titanium dioxide in an amount of 27.5 to 31.5 % by weight of the coating;

a polyethylene glycol plasticiser such as Macrogol 400 in an amount of 4.5 to 8.5 %
by weight of the coating;

iron oxide yellow in an amount of 0.75 to 1.75 % by weight of the coating;

iron oxide red in an amount of 0.1 to 0.6 % by weight of the coating; and

iron oxide black in an amount of 0.06 to 1 % by weight of the coating.

Suitably in this embodiment the coating is present in an amount of 2.5 to 5% by weight of the

tablet core, for example about 3.5% by weight of the tablet core.

In a further aspect of the invention there is provided a pharmaceutical composition

which comprises Compound (I) with mannitol and/or microcrystalline cellulose for use as a

medicament.

Therefore according to this aspect of the present invention, there is provided a

pharmaceutical composition which comprises Compound (I) with mannitol and/or

microcrystalline cellulose, for the treatment of cancer in a warm blooded animal such as man.

According to another feature of the present invention, there is provided the use of a

pharmaceutical composition which comprises Compound (I) with mannitol and/or
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microcrystalline cellulose, for the manufacture of a medicament for the treatment of cancer in
a warm blooded animal such as man.

According to a further feature of this aspect of the invention there is provided a
method of treating cancer which comprises administering an effective amount of a
pharmaceutical composition which comprises Compound (I) with mannitol and/or
microcrystalline cellulose, to a warm blooded animal such as man.

In another aspect of the invention there is provided a pharmaceutical composition
which comprises Compound (I) with mannitol and/or microcrystalline cellulose, for the
reduction of abnormal proliferation in a cancerous cell or inducing differentiation of a
cancerous cell in a warm blooded animal such as man.

In another aspect of the invention there is provided the use of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
for the manufacture of a medicament for the reduction of abnormal proliferation in a
cancerous cell or inducing differentiation of a cancerous cell in a warm blooded animal such
as man.

In another aspect of the invention there is provided a method for reducing abnormal
proliferation in a cancerous cell or inducing differentiation of a cancerous cell which
comprises administering an effective amount of a pharmaceutical composition which
comprises Compound (I) with mannitol and/or microcrystalline cellulose, to a warm blooded
animal such as man.

In another aspect of the invention there is provided a pharmaceutical composition
which comprises Compound (I) with mannitol and/or microcrystalline cellulose, for inducing
apoptosis in a cancerous cell in a warm blooded animal such as man.

In another aspect of the invention there is provided the use of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
for the manufacture of a medicament for inducing apoptosis in a cancerous cell in a warm
blooded animal such as man.

In another aspect of the invention there is provided a method of inducing apoptosis in
a cancerous cell which comprises administering an effective amount of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
to a warm blooded animal such as man.

In another aspect of the invention there is provided a pharmaceutical composition

which comprises Compound (I) with mannitol and/or microcrystalline cellulose, for an anti-
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angiogenic and vascular targeting agent in blood vessels supplying a cancerous cell in a warm
blooded animal such as man.

In another aspect of the invention there is provided the use of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
for the manufacture of a medicament for an anti-angiogenic and vascular targeting agent in
blood vessels supplying a cancerous cell in a warm blooded animal such as man.

In another aspect of the invention there is provided a method of providing an anti-
angiogenic and vascular targeting agent in blood vessels supplying a cancerous cell which
comprises administering an effective amount of a pharmaceutical composition which
comprises Compound (I) with mannitol and/or microcrystalline cellulose, to a warm blooded
animal such as man.

By the term “vascular targeting agent” it is to be understood that the site of action of a
pharmaceutical composition which comprises Compound (I) with mannitol and/or
microcrystalline cellulose would be on the vasculature itself rather than the tumour.

In another aspect of the invention there is provided a pharmaceutical composition
which comprises Compound (I) with mannitol and/or microcrystalline cellulose, as an anti-
angiogenic agent in a warm blooded animal such as man.

In another aspect of the invention there is provided the use of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
for the manufacture of a medicament for an anti-angiogenic agent in a warm blooded animal
such as man.

In another aspect of the invention there is provided a method of providing an anti-
angiogenic effect which comprises administering an effective amount of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
to a warm blooded animal such as man.

In another aspect of the invention there is provided a pharmaceutical composition
which comprises Compound (I) with mannitol and/or microcrystalline cellulose, as an
inhibitor of bone metastases and an inhibitor of invasion in a warm blooded animal such as
man.

In another aspect of the invention there is provided the use of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
for the manufacture of a medicament for an inhibitor of bone metastases and an inhibitor of

invasion in a warm blooded animal such as man.

room
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animal such as man

In another aspect of the invention there is provided a method of inhibiting bone
metastases which comprises administering an effective amount of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,

15 to a warm blooded animal such as man.

In another aspect of the invention there is provided a pharmaceutical composition
which comprises Compound (I) with mannitol and/or microcrystalline cellulose, for the
prevention of bone metastases in a warm blooded animal such as man.

In another aspect of the invention there is provided the use of a pharmaceutical

20 composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
for the manufacture of a medicament for the prevention of bone metastases in a warm blooded
animal such as man.

In another aspect of the invention there is provided a method of preventing bone
metastases which comprises administering an effective amount of a pharmaceutical

25 composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
to a warm blooded animal such as man.

In another aspect of the invention there is provided a pharmaceutical composition
which comprises Compound (I) with mannitol and/or microcrystalline cellulose, for the
treatment of bone metastases in a warm blooded animal such as man.

30 In another aspect of the invention there is provided the use of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
for the manufacture of a medicament for the treatment of bone metastases in a warm blooded

animal such as man.
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metastases which comprises administering an effective amount of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
to a warm blooded animal such as man.

5 In a further aspect of the invention, there is provided the inhibition, treatment and/or
prevention of bone metastases, as described herein, wherein the bone metastases are as a
result of renal, thyroid, lung, breast or prostate cancer.

In another aspect of the invention there is provided a pharmaceutical composition
which comprises Compound (I) with mannitol and/or microcrystalline cellulose, for the

10 prevention or treatment of pain associated with elevated endothelin-1 production in a warm
blooded animal such as man.

In another aspect of the invention there is provided the use of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
for the manufacture of a medicament for the prevention or treatment of pain associated with

15 elevated endothelin-1 production in a warm blooded animal such as man.

In another aspect of the invention there is provided a method of treating pain
associated with elevated endothelin-1 production which comprises administering an effective
amount of a pharmaceutical composition which comprises Compound (I) with mannitol
and/or microcrystalline cellulose, to a warm blooded animal such as man.

20 In another aspect of the invention there is provided a pharmaceutical composition
which comprises Compound (I) with mannitol and/or microcrystalline cellulose, for the
prevention or treatment of pain in a warm blooded animal such as man.

In another aspect of the invention there is provided the use of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,

25 for the manufacture of a medicament for the prevention or treatment of pain in a warm
blooded animal such as man.

In another aspect of the invention there is provided a method of treating pain which
comprises administering an effective amount of a pharmaceutical composition which
comprises Compound (I) with mannitol and/or microcrystalline cellulose, to a warm blooded

30 animal such as man.

In another aspect of the invention there is provided a pharmaceutical composition

which comprises Compound (I) with mannitol and/or microcrystalline cellulose, for the
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preven iont toy 9¥atment of pain associated with stimulation of the ET 4 receptor in a warm
blooded animal such as man.

In another aspect of the invention there is provided the use of a pharmaceutical
composition which comprises Compound (I) with mannitol and/or microcrystalline cellulose,
for the manufacture of a medicament for the prevention or treatment of pain associated with
stimulation of the ET4 receptor in a warm blooded animal such as man.

In another aspect of the invention there is provided a method of treating pain
associated with stimulation of the ET4 receptor which comprises administering an effective
amount of a pharmaceutical composition which comprises Compound (I) with mannitol
and/or microcrystalline cellulose, to a warm blooded animal such as man.

Where cancer is referred to, particularly it refers to oesophageal cancer, myeloma,
hepatocellular, pancreatic, cervical cancer, ewings tumour, neuroblastoma, Kaposis sarcoma,
ovarian cancer, breast cancer, colorectal cancer, prostate cancer, bladder cancer, melanoma,
lung cancer - non small cell lung cancer (NSCLC), and small cell lung cancer (SCLC) -
gastric cancer, head and neck cancer, renal cancer, lymphoma and leukaemia. More
particularly it refers to prostate cancer. In addition, more particularly it refers to SCLC,
NSCLC, colorectal cancer, ovarian cancer and/or breast cancer. In addition, more particularly
it refers to prostate cancer, NSCLC, ovarian cancer, bladder cancer, gastric cancer and/or
breast cancer. In addition, more particularly it refers to prostate cancer, NSCLC, ovarian
cancer, bladder cancer and/or gastric cancer. In addition, more particularly it refers to
prostate cancer, NSCLC, ovarian cancer and/or bladder cancer. In addition, more particularly
it refers to SCLC. In addition, more particularly it refers to NSCLC. In addition, more
particularly it refers to colorectal cancer. In addition, more particularly it refers to ovarian
cancer. In addition, more particularly it refers to breast cancer. Furthermore, more particularly
it refers to bladder cancer, oesophageal cancer, gastric cancer, melanoma, cervical cancer
and/or renal cancer. In addition it refers to endometrial, liver, stomach, thyroid, rectal and/or
brain cancer. In another aspect of the invention, the cancer is not melanoma. In another
embodiment of the invention, particularly the cancer is in a metastatic state, and more
particularly the cancer produces metastases to the bone. In a further embodiment of the
invention, particularly the cancer is in a metastatic state, and more particularly the cancer
produces skin metastases. In a further embodiment of the invention, particularly the cancer is
in a metastatic state, and more particularly the cancer produces lymphatic metastases. In a

further embodiment of the invention, the cancer is in a non-metastatic state.
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sodium nljil\({rcocrystalline cellulose acts at both the primary tumour site and the metastases by
prevention, treatment and inhibition of metastases.

5 The composition according to the invention may be used alone for the treatment of
cancer. Alternatively, the composition according to the invention may also be used in
combination with certain other anti-cancer agents for the treatment of cancer as described in
W02004/035057, WO2005/023264 and WO2006/056760. For example, the composition
according to the invention may be useful in combination with docetaxel for the treatment of

10 hormone resistant prostate cancer, particularly metastatic hormone resistant prostate cancer,
more particularly metastatic hormone resistant prostate cancer in patients who are
asymptomatic or mildly symptomatic for pain.

In one aspect of the invention, where pain is referred to, this is pain associated with
raised endothelin-1 levels. In another aspect of the invention this is pain associated with

15 stimulation of the ETa receptor resulting from situations where ETg down-regulation has
occurred leading to abnormal ET, stimulation and/or elevation of endothelin-1 levels.
Particularly this is pain associated with cancer. More particularly it is pain associated with
prostate cancer.

Additionally, a pharmaceutical composition which comprises Compound (I) with

20 mannitol and/or microcrystalline cellulose is expected to be useful in the treatment and/or
prophylaxis of pain of different origins and causes, including acute as well as chronic pain
states. Examples are pain caused by chemical, mechanical, radiation (including sunburn),
thermal (including burns), infectious or inflammatory tissue trauma or cancer, postoperative
pain, post-partum pain, the pain associated with joint conditions (such as rheumatoid arthritis

25 and osteoarthritis), pain associated with dental conditions (such as dental caries and
gingivitis), myofascial and low back pain, pain associated with bone disorders (such as
osteoporosis, hypercalcaemia of malignancy and Paget's disease) and the pain associated with
sports injuries and sprains.

Also neuropathic pain conditions of central or peripheral origin could be treated or

30 prevented with a pharmaceutical composition which comprises Compound (I) with mannitol
and/or microcrystalline cellulose. Examples of these pain conditions are pain associated with
trigeminal neuralgia, pain associated with postherpetic neuralgia (PHN), pain associated with

diabetic mono/poly neuropathy, pain associated with nerve trauma, pain associated with
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Other pain states of visceral origin such as caused by ulcer, dysmenorrhea,
endometriosis, irritable bowel syndrome, dyspepsia etc. could also be treated or prevented

5 with a pharmaceutical composition which comprises Compound (I) with mannitol and/or
microcrystalline cellulose.

A further aspect of the invention is to use a pharmaceutical composition which
comprises Compound (I) with mannitol and/or microcrystalline cellulose for oral treatment of
neuropathic or central pain states.

10 It is to be understood that the uses and methods of treatment described herein may use
any of the compositions comprising Compound (I) with mannitol and/or microcrystalline
cellulose described herein.

General Experimental

Materials
Material Pharmacopoeia | Function Example Supplier
Mannitol PhEur’, USP- Filler (direct | porteck M200 | Merck Chemicals
NF* Jp’ compression) Ltd. (UK)
EMPROVE®
Filler (wet Pearlitol . 160 | Roquette Freres
granulation) C S.A. (France)
Cellulose, Ph Eur, USP- Filler Avicel® PH- FMC Biopolymer
microcrystalline NF, JP 101 (Ireland)
Magnesium PhEur, USP-NF, | Filler L.M. Loveridge
carbonate, heavy JP Ltd. (UK)
Calcium phosphate | USP-NF Filler Calipharm D Innophos (USA)
dihydrate
Povidone PhEur, USP-NF, | Binder Plas doneTM ISP Technologies,
JP K29/32 Inc. (USA)
Croscarmellose PhEur, USP-NF, | Disintegrant | AcDiSol™ SD- | FMC Biopolymer
sodium JP 711 (Ireland)
Crospovidone PhEur, USP-NF | Disintegrant | Polyplasdone® | International
Specialty
Products (USA)
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granul ati on,

Tabl et cores for this study were manufactured using wet

conpressi on processes using an anal ogous wet granul ation

met hod t owonrea/dessri bed in Exanpl e 2. These tabl et cor @Tig2e08(0se28d f or
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Non-Bovine
HyQual®
Hypromellose PhEur, USP-NF, [ Film former OpadryTM Beige Colorcon Limited
Jp 4 (UK)
Titanium dioxide PhEur, USP Opacifier
Iron oxide, black Pigment
(Fe304, magnetite,
CAS#1317-61-9)
Iron oxide, red
(Fe;Os, haematite,
CAS#1309-37-1
Iron oxide, yellow
(Fe(OH)s, goethite,
CAS#20344-49-4)
Polyethylene PhEur Plasticiser
glycol (Macrogols),
USP-NF, JP
(Macrogol)

10

" PhEur: European Pharmacopoeia 5 Edition (Directorate for the Quality of Medicines of the
Council of Europe) 2007.
* USP-NF: United States Pharmacopeia 30 / National Formulary 25 (The United States

Pharmacopeia Convention) 2007.

3 JP: Japanese Pharmacopeia 15" Edition, English Version (Society of Japanese

Pharmacopoeia) 2006.

* The film-coat may be supplied as a proprietary concentrate (eg, Opadry, product identifier

03B27164) or powder mixture that requires reconstitution in purified water, prior to

application as an aqueous suspension to the tablet cores.
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51.88 46.54 58.41 Total Inpurities (%gg-

Hardness
Hardness testing was carried out using a Schleuniger Hardness Tester Model 6D or
equivalent, in accordance with the procedure specified in the European Pharmacopoeia
(Resistance to crushing of tablets), except that the number of tablets tested was as specified in
5 the table. The hardness of each tablet was measured along its diameter. The average

‘hardness’ is reported in kiloponds (kp).

Disintegration Time
Disintegration time was measured out in accordance with the procedure specified in
10 the European Pharmacopoeia, without a disc and using water as the medium. Disintegration

time is reported in minutes (min.).

Compound (I) assay and impurities
The Compound (I), Compound (I) formyl hydrazide, and total impurities contents
15 were determined using High Performance Liquid Chromatography HPLC. 10uL sample was
injected into a mobile phase comprising water / acetonitrile / formic acid in the ratios 900 :
100: 2 (Eluent A) /400 : 600: 2 (Eluent B), as defined by the gradient program in Table 1
below.
The solution for the impurities determination is prepared by extraction from a known
20 weight of finely ground tablets using 1:1 acetonitrile:water as extraction solvent, followed by
filtration through a 0.45 micron PTFE filter, such that the target concentration of Compound
(I) in the test solution is 0.25mg/mL.

Table 1 Gradient programme - Compound (I) assay and impurities

Gradient programme  Time (mins) %A  %B

0 100 0
50 0 100
51 100 0
60 100 0
25 The mobile phase starts as 100% eluent A at time zero, then the composition is

modified by increasing the proportion of eluent B gradually and linearly such that after 50
minutes the mobile phase comprises 100% eluent B. This composition is maintained for 1

minute, then reverts to 100% eluent A in order to re-equilibrate the column.



0.096 0.426 0.543 0.165 0.320 2.693 5 Dissolution (% 96.54 94.79 98. 30
94.86 96.47 94.79 Total Inpurities (% 0.078 0.187 0.238 0.115 0.139 1.731
6 Di SSol WDAENXAGS698. 79 96. 21 98.77 96.29 98.05 96.21 POTAIBAGHIINIBi es (%)
0.077 0.097 0.134 0.163 0206. _31 -

Separation of impurities was performed using a column 15 cm long x 4.6 mm internal
diameter packed with Waters Symmetry C8 stationary phase having 3.5 um particle size. The
mobile phase flow rate was 1.0mL/minute, temperature was controlled at 25°C, and impurity
concentration was determined by comparison of absorbance at 254nm, measured using a

5 variable wavelength uv detector, with that of an external Compound (I) reference standard.

Dissolution
Dissolution was determined according to the general procedure of the United States
Pharmacopoeia (USP) using Apparatus 2 with 900mL of 0.1 M Phosphate buffer at pH 7.8 as
10 dissolution medium and a stirrer speed of 50rpm. At 15, 30 and 45 minutes, 10 ml of
dissolution media was withdrawn and filtered through a 0.45 um PTFE filter, discarding the
first 2 ml of filtrate. The amount of Compound (I) in solution was measured using an HPLC
procedure similar to that described above, except that the method was operated under isocratic
conditions using as mobile phase water: acetonitrile orthophosphoric acid in the ratio 700 :
15 300 : 2. The sample volume was 50uL, the stationary phase was Jones Chromatography
Genesis C18, the mobile phase flow rate was 1.5mL/minute, temperature was controlled at

40°C, and the measurement wavelength was 224nm.

Friability

20 Twenty tablets were accurately weighed and placed in a rotating drum (Copley TA-10
or equivalent). The drum was rotated 100 times and the tablets removed. Loose dust was
removed from the tablets and the tablets re-weighed. The friability is expressed as the loss of
mass and it is calculated as a percentage of the initial mass.
Experimental and Results

25 In the following results and tables where “ND” is stated, it is to be understood that this

refers to a value lower than the detection limits of the methods used.
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1904. WO 2009/ 047565PCT/ GB2008/ 050928 - 37 - Ex Initial 70C 70C / 80%H
Li ght 7 days 14 days 7 days 14 days 7 Dissolution (% 94.97 94.61 94.81
69. 23 68. WO 20e/B1565Total Inpurities (% 0.141 0.113 0. 128TEBR2M/0309230 1. 145
8 Dissolution (% -32-

Example 1
Compound (I) forced degradation study

The stability of Compound (I) drug substance at an initial concentration of 0.5mg/mL
in solution in aqueous buffers, in the dark at room and elevated temperature over a period of
5 24 hours, as shown in Table 2, and exposed to light at room temperature (RT) over a period of
2 hours, as shown in Table 3, was investigated in a forced degradation study. The results are

summarised in Tables 2 and 3. “ND” in Tables 2 and 3 refers to “not determined”

Table 2 Compound (I) forced degradation study (0.5mg/mL solutions) (solutions
10 protected from light)
pH 1.2 pH 3.0 pH 7.2 pH 11.0
RT 37°C RT 37°C  RT 37°C  RT 37°C
Compound (1), 97.57 96.69 99.45 9943 99.14 98.73 98.68 99.17
%w/w (initial / / /0.89 / / / / / /
24 hours) 23.04 84.70  96.56 9945 99.17 9421 94.50

Compound (I) 199/ 158/ ND/ ND/ ND/ ND/ 007/ ND/
formyl hydrazide, 59.83 32.16 1.66 3.09 ND ND 1.35  4.16
Yow/w

(initial / 24

hours)

Compound(I) ND/ ND/ ND/ ND/ ND/ ND/ ND/ ND/
hydrazide, %ow/w 13.87 4734 <005 ND  <0.05 <0.05 ND  <0.05
(initial / 24

hours)

15



96. 79 101.79 100.06 98.66 99.58 101.79 Total Inpurities (% 0.078 0.078
0.099 0.168 0.201 1.246 NB: Table quotes dissolution (%rel ease) neasured
at 45 m S0 2% mpiod 4 Mannitol / mcrocrystalline cel |l BCO&B20@MNIIRBI ons
5Pl acebo tablet cores containing (i) opggnitol and (ii) mannitol and

m crocrystallinc cellulose were investigated for their tensile strength and
disinte i tine. le 4i: Placebo.tablet cores nuf act ured using
i ¢ o F0e diampoung ¥ EREeqy dessadaibatiey POMHAnS ExBRseORAERE t Fopr | ar )

| ngr edi Jﬁmpﬁfﬂt}l et . Qomlw. . Eunction. Mannit.ol..266.63.91..0. Eiller

Croscarmel | ose sodi um 11. 72 pH 0.2Di si nt etk Povi dethé. 2 C29/ 32pHI1A2 4.0

L T N L 088278233 99.39/95.76  98.78/97.04  99.91/98.66
(initial / 24 hours)
Compound (1) formyl 1.39/1635  0.05/030  ND/ND <0.05/0.15
hydrazide, %ow/w
(initial / 24 hours)
Compound (I) hydrazide, ND/0.32 ND /ND ND /ND ND/ND

%w/w (initial / 24 hours)

Example 2
5 Stability study for lactose-based tablets

Compound (I) lactose-based tablets were manufactured using wet granulation,
compression and film coating processes, using the formulations shown in Table 4. The
powdered ingredients (other than the binder and lubricant) were charged to a suitable mixer
and mixed to produce a uniform distribution of drug substance (Compound (I)). An aqueous

10 binder solution (povidone) was prepared and added to the powders with further mixing until a
suitable wet mass was formed. The wet mass was passed through a screen (mesh size 9 mm)
and the resultant granules dried to an appropriate moisture content (less than 2% by weight).
The lubricant was added to the dry granules, which were then passed through a suitable screen
(mesh size 1.4mm) prior to blending. The blended granules were compressed into tablet cores

15 using tableting equipment (using a rotary press to give tablets of the required hardness,
disintegration and appearance). The compressed cores were then coated with an aqueous
suspension of film coating components using a perforated drum coater (for example an O’hara

coater).

20



Magnesi um stearate 2.93 1.0 Lubricant Core tablet weight 293
formul ati on described in Exanpl e 4i
conpr essiu0 2p0032%S,
2 except that the binder was added as_g4qpowder at the dry m x stage,
wat er was used as the granul ating nedium at the wet m x stage.
ii.: Placebo tablet cores
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was prepared by a wet granul ation and
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5.5 Filler

15 W

ee cellul ose as filler

M crocrystall

cel | ul osgapldote 45.5 Filler
Povi donc 1(29/32 10.56 4.0 Bi nder

Compound (I)

Lactose monohydrate
Croscarmellose sodium
Povidone K29/32
Magnesium stearate
Core tablet weight
Tablet coating
Hypromellose 606
Polyethylene glycol 300

Titanium dioxide

Nominal coating weight

10.0
222.5
10.0
5.0
2.5
250.0

3.75
0.75

1.25

5.75

4.00
89.00
4.00
2.00
1.00

% of coating weight
65.22
13.04

21.74

% of core weight

2.30

Drug substance
Filler
Disintegrant
Binder

Lubricant

Film-former

Plasticiser

Opacifier

5 humidity (RH), as shown in Table 5.

10

15

These tablets were tested for Compound (I) assay and impurities immediately after

preparation and after periods of storage under various conditions of temperature and relative

usi ng an anal ogous nethod to that ®#€TEIH2DESD50928 Exanpl e
and

Tabl e

i nc

Croscarnel |l ose sodium 10.56 4.0 D sintegrant



Magnesi um stearate 2.64 1.0 Lubricant Core tablet weight 264.00 5The
formul ati on described in Exanple 4ii was prepared by wet granul ation and
conpr essiv0 2piEEsses anal ogous to those described i n ERQm§EB2008/05¢928 ept
that the binder was added as a powder _3§_the dry m x stage, and water was
used as the granul ating nmedium at the wet m x stage. Tabl et cores

from Ex | e i..and 4ii were tested f har dness and di sintegration tine
10 inungﬁiﬂ?gISgalﬂﬁﬁ'eqﬁﬁﬁﬂwydﬁ?tgﬂ’omghser 4 weeks storage under various
condi t i ONS Of temperatuar eaqqngﬂsc/%‘gg\mﬁqoaab @I%{'Iﬁ?g\p@e [hepig Tty
data summary for Placebo Tablets fz?om Oan'pl es i (tabl et described in Table
9) and Exanple ii (tablet descri bédle monihapl e (IDmonther dnewathékp) days)

Di si nt e%r-ai-i«gn---‘Ii«nce""("m"‘n“")wumt-i-al---2-5G--,l---4@G-J---l-ni-I-i-al---«2‘5(;«1““‘491;“1..
PoogR1- 1 Caopgred (D75088- 1 Bnpl e 4i Prfean of 109Pabl et s) 97. 056

609R1- 1
8.484 1hdifisl 7qnfydBiet)
(Table 4) Compound (I) <0.05 0.13 0.19 0.09 <0.05
formyl
hydrazide (%)
Total <0.05 0.13 0.19 0.09 0.38

impurities (%)

Example 3
Excipient compatibility study

5 Possible materials were evaluated in accordance with the experimental design matrix
shown in Table 6.

Table 6 Experimental Design Matrix

Exp Filler (A) Disintegrant (B) Binder (C)
1 Magnesium carbonate, heavy Crospovidone HPMC

2 Magnesium carbonate, heavy Croscarmellose sodium  Povidone

3 Calcium phosphate dihydrate Crospovidone HPMC

4 Calcium phosphate dihydrate Croscarmellose sodium  Povidone

5 Microcrystalline cellulose Croscarmellose sodium HPMC

6 Microcrystalline cellulose Crospovidone Povidone

7 Mannitol (direct compression) Croscarmellose sodium HPMC

8 Mannitol (direct compression) Crospovidone Povidone

10

15



6. 25 Exanple 4ii (nean of 10 tablets) 8.005 7.750 6.954 0.63 0.68 0.79 WO
2009/ 047565PCT/ GB2008/ 050928 - 39 - Exanple 5 Fornulation A 10ng tabl et
formul at iwO 2089/8®dN i n Table 12. 5 Table 12 Active tabPET/GBROISYHS0928NNI t Ol
I/ mcrocrystalline cellulose filler) Lagredient ng / tablet % of core

wei ght

Function Tabl et core Compound (1) 10.000 6.67 Drug substance

Mannitol 110.750 73.83 Filler Mcrocrystallinc cellulose 18. 750 12.50

Filler

10

Croscarnel | ose sodi um
For each experiment, the following formulation was used:

Table 7 Tablet composition used in the excipient compatibility study

Ingredient mg / tablet % wiw Function
Compound (I) 10.00 6.67 Drug substance
(See Table 6) 129.50 86.33 Filler

(See Table 6) 6.00 4.00 Disintegrant
(See Table 6) 3.00 2.00 Binder
Magnesium stearate 1.50 1.00 Lubricant

Core tablet weight 150.00

Tablet cores for this study were manufactured using wet granulation, compression
processes using an analogous wet granulation method to that described in Example 2. These
tablet cores were tested for Compound (I) assay / impurities and dissolution, immediately
after preparation and after periods of storage under various conditions of temperature and

relative humidity (RH), as shown in Table 8.

Table 8 Summary of results from the excipient compatibility study

Ex Initial 70°C 70°C / 80%RH Light
7 days 14 days 7 days 14 days
1 Dissolution (%) 100.99 98.10 94.01 91.80 90.00 98.10
Total Impurities (%) 0.215  2.877 3.798 3.580 5.030 3.174
2 Dissolution (%) 89.58  94.57 83.00 22.82 20.36 94.57
Total Impurities (%) 0.227  2.639 3.522 2.028 3.362 2.996
3 Dissolution (%) 54.64 54.43 52.70 70.45 50.81 54.43
Total Impurities (%) 0.107  0.499 0.761 0.261 0.328 2.172
4 Dissolution (%) 66.38 5841 65.45 51.88 46.54 58.41
Total Impurities (%) 0.096  0.426 0.543 0.165 0.320 2.693
5 Dissolution (%) 96.54 94.79 98.30 94.86 96.47 94.79
Total Impurities (%) 0.078  0.187 0.238 0.115 0.139 1.731
6 Dissolution (%) 98.79 96.21 98.77 96.29 98.05 96.21

Total Impurities (%) 0.077  0.097 0.134 0.163 0.206 1.904




4.500 3.00 Disintcgrant Povidonc |C29/32 4.500 3.00 Bi nder Magnesi um
stearate 1.500 1.00 Lubricant Core tablet weight 150.000 Tabl et coati ng
% of coatwagowaidgiss Hypronel |l ose 2910 3.281 62.50 Fi | mPEDGR2008TIS0RRI um
di oxi de 1.563 29.77 Opaci fier Polyetbghene glycol 400 0.328 6.25

Pl asticiser Iron oxide yellow 0.059 1.12 Col ouring agent Iron oxide red

0.014 Ex Initial 70°C 70°C / 80%RH Light
7 days 14 days 7 days 14 days

7  Dissolution (%) 94.97 94.61 94.81 69.23 68.48 94.61
Total Impurities (%) 0.141  0.113 0.143 0.121 0.120 1.145

8 Dissolution (%) 96.79 101.79 100.06  98.66 99.58 101.79
Total Impurities (%) 0.078  0.078 0.099 0.168 0.201 1.246

NB: Table quotes dissolution (% release) measured at 45 mins.

Example 4

Mannitol / microcrystalline cellulose formulations

5 Placebo tablet cores containing (i) mannitol and (ii) mannitol and microcrystalline

cellulose were investigated for their tensile strength and disintegration time.

Example 4i: Placebo tablet cores manufactured using mannitol as filler

Table 9 Placebo tablet formulation (mannitol filler)

Ingredient mg / tablet % w/w  Function

Mannitol 266.63 91.0 Filler

Croscarmellose sodium 11.72 4.0 Disintegrant

Povidone K29/32 11.72 4.0 Binder

Magnesium stearate 2.93 1.0 Lubricant

Core tablet weight 293

10 The formulation described in Example 41 was prepared by a wet granulation and

compression process, using an analogous method to that described in Example 2 except that

the binder was added as a powder at the dry mix stage, and water was used as the granulating

medium at the wet mix stage.

15
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0. 27 Col ouring agent Iron oxide black 0.004 0.08 Col ouring agent % of
core weight Nom nal coating weight 5.250 3.50 The tabl ets may be
pr epar ed WOi20@/04f5 exanpl e, the foll ow ng wet granul at PO/ GB2088568928 TM
10Conpound (1) (1.334 kg), mannitol (Pagtek M200, Merck, 14.76 kg), T™M
m crocrystallinc cellul ose (Avicel P1-1101, FMC, 2.5 kg), croscarnell ose
sodi um ( c-Dil- TMI'M %8109/ 0475935PCT/d582008/ 059?28@1- 40 - kﬁ/m' tleg&i S
sprayed ﬁ%ﬂ?—?—%%}l&%’ = el S B O R UL AR OL ARG BTl TG e s
The granglgerare dried in an O Hara 30/60 fluid bed dryer (inlet air
tenperature 70C, air flowrate sufficient to fluidise the granule bed) to a
moi st ur elakded @ Rlacgbo tablet, (annitel/ mieroorystadling eehulase filler) ed usi ng a Quadro
Co ml| +94~Csereen—resi~o: ~“FrehesfiG~nm~400rpny. 5S5Four of the above
port i onin '“Bonmbi ned and B%I@ﬁhes °Lﬂ‘2§vst %I added. The 80 kg batch is
t ransf ervieghitod a Phar mat ech 1BY400 bl e4qsder anglléhe m xture bl ended. The
m xture i s then conpressed i tabl e (150_. conpressi on wei ght, plain,
round, WICE%%%ﬁﬁnEﬂﬁ‘?Wanégéﬁ? usi n{f’%n I ql\ﬁz{n% lian Synthesis 500 tabl et
press (8Gofemtidkkebgiuper haurse 7.5 kiNoconprpigit@iadtor ce). The tablets are
then coated using a Manesty Prem er 200 coater with 10 Opadry Bei ge
( Col or cdPVelBo KBB2 3159/ kg 18¢Geous sbPuti onPinddhe total coating sol ution
appl i ed NigoRQuhvabeie to 35g/deg of Oppgry peryympas of tablet cores.
The tabl ets may al so be prepared using aqueous PVP as the granul ation
| iquid iGereéabdetofeigit er i n 2h€0Pr ocess described above. A 15ny tabl et
f or mul atromr-ts~stown-in-Fabte-t:2A~352G25-W2009047565 Tabl e 12A
Ingredient ng / tabl et

5 The formulation described in Example 4ii was prepared by wet granulation and

compression processes analogous to those described in Example 2, except that the binder was
added as a powder at the dry mix stage, and water was used as the granulating medium at the
wet mix stage.
Tablet cores from Examples 4i and 4ii were tested for hardness and disintegration time
10 immediately after manufacture and after 4 weeks storage under various conditions of

temperature and RH, as shown in Table 11.

Table 11 Stability data summary for Placebo Tablets from Examples i (tablet described
in Table 9) and Example ii (tablet described in Table 10)

Hardness (kp) Disintegration Time (min.)
Initial 25°C/ 40°C/ Initial 25°C/ 40°C/
60%RH  75%RH 60%RH  75%RH
Example 41
(mean of 10 7.056 8.484 17.16 1.76 2.18 6.25
tablets)
Example 4ii
(mean of 10 8.005 7.750 6.954 0.63 0.68 0.79

tablets)

15



- 41 - %of core weight PCT/GB2008/ 050928 Function Tabl et core
(I') 15.000 6.67 Drug substance Mannit ol

166.125 73.83 Filler

Conmpound

M crocryswel2bioa7ssél | ul ose 28. 125 12.50 Fill er Croscar meCIrad2068080926 6. 750
3.00 Disintegrant Povidone 1(29/32 6.739.3.00 Bi nder Magnesium stearate
2.250 1.00 Lubricant Core tablet weight 225.000

10

Example S

Formulation

A 10mg tablet formulation is shown in Table 12.

Tabl et coating

Table 12 Active tablet (10mg, mannitol / microcrystalline cellulose filler)

Ingredient mg / tablet % of core weight Function

Tablet core

Compound (I) 10.000 6.67 Drug substance

Mannitol 110.750 73.83 Filler

Microcrystalline cellulose  18.750 12.50 Filler

Croscarmellose sodium 4.500 3.00 Disintegrant

Povidone K29/32 4.500 3.00 Binder

Magnesium stearate 1.500 1.00 Lubricant

Core tablet weight 150.000

Tablet coating % of coating weight

Hypromellose 2910 3.281 62.50 Film former

Titanium dioxide 1.563 29.77 Opacifier

Polyethylene glycol 400  0.328 6.25 Plasticiser

Iron oxide yellow 0.059 1.12 Colouring agent

Iron oxide red 0.014 0.27 Colouring agent

Iron oxide black 0.004 0.08 Colouring agent
% of core weight

Nominal coating weight ~ 5.250 3.50

The tablets may be prepared using, for example, the following wet granulation

process:

Compound (I) (1.334 kg), mannitol (PartekTM M200, Merck, 14.76 kg),

microcrystalline cellulose (AvicelTM PHI101, FMC, 2.5 kg), croscarmellose sodium (Ac-Di-

SolTM , FMC, 600g) and poyvinylpyrrolidinone (PlasdoneTM K29/32, ISP, 600g) are mixed

together in a Vector GMX75 high shear blender. Water (4.5kg, addition rate of 1.2



% of coating weight Hypronellose 2910 4.922 62.50 Filmformer Titanium

di oxi de 2.345 29.77 Opaci fier Polyethylene glycol 400 0.492 6.25

Pl asti ci sw0 2pe9d75%i de yel | ow 0. 089 1.12 Col ouri ng agenPCriGB20@0S0S8r ed
0.022 0.27 Colouring agent Iron oxide_RQpack 0.006 0.08 Col ouring agent

"Yo of core weight Nom nal coating weight 7.876 3.50 The 15ny

e R SRS B0 RS TSR o U SRS e
granules are dried in an O’Hara 30/60 fluid bed dryer (inlet air temperature 70°C, air flow rate
sufficient to fluidise the granule bed) to a moisture content of < 2% w/w and the dried
granules milled using a Quadro Co mil 194 (screen mesh 0.062 inches (1.6 mm), 400rpm).

5 Four of the above portions are combined and 800g magnesium stearate added. The 80
kg batch is transferred to a Pharmatech BV400 blender and the mixture blended. The
mixture is then compressed into tablets (150 mg compression weight, plain, round, bi-convex
7 mm diameter) using an IMA Kilian Synthesis 500 tablet press (80,000 tablets per hour, 7.5
kN compression force). The tablets are then coated using a Manesty Premier 200 coater with

10 Opadry Beige (Colorcon 03B27164, 315g/kg aqueous solution). The total coating solution
applied is equivalent to 35g/kg of Opadry per mass of tablet cores.
The tablets may also be prepared using aqueous PVP as the granulation liquid instead
of water in the process described above.
A 15mg tablet formulation is shown in Table 12A.
15
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A stability study was carried out on batches ofbeige fil mcoated 10ng

tabl ets prepared as described in Table 12; and the results are sunmari sed
in Tabl e W0.200004736® 2009/ 047565PCT/ GB2008/ 050928 - 42 - PTaUSIB20@AsBR8bi [ ity
data summary for mannitol / mcrocrystghline cellul ose formulations
Tnitial 25C 60%RH (12 nont hs) 40C 759RH (12 nont hs) 50C (6 nonths) Light
(10 days) 10ng tablets Conpound (1) (ng/tablet) 9.5 9.6 9.8 9.5 9.8 (Table
12) Conpound (1) fornyl hydrazide <0.05 ND 0.10 <0.05 <0.05 (%

Table 12A

Ingredient mg / tablet % of core weight Function

Tablet core

Compound (I) 15.000 6.67 Drug substance
Mannitol 166.125 73.83 Filler
Microcrystalline cellulose  28.125 12.50 Filler
Croscarmellose sodium 6.750 3.00 Disintegrant
Povidone K29/32 6.750 3.00 Binder
Magnesium stearate 2.250 1.00 Lubricant

Core tablet weight 225.000

Tablet coating % of coating weight

Hypromellose 2910 4.922 62.50 Film former
Titanium dioxide 2.345 29.77 Opacifier
Polyethylene glycol 400  0.492 6.25 Plasticiser

Iron oxide yellow 0.089 1.12 Colouring agent
Iron oxide red 0.022 0.27 Colouring agent
Iron oxide black 0.006 0.08 Colouring agent

% of core weight

Nominal coating weight ~ 7.876 3.50

The 15mg tablets may be prepared using an analogous method to that described for the
5 preparation of the 10mg tablets shown in Table 12.
A stability study was carried out on batches of beige film-coated 10mg tablets

prepared as described in Table 12; and the results are summarised in Table 13.

10



Total inpurities <0.05 ND 0.10 <0.05 <0.05 (% Di ssol ution (%

rel ease after 45 mnutes) 101 94 93 97 101 Hardness (nean of 15 tablets,
kp) 15.53V0200341%537 NV A NN A Disintegration tinme (nmm PCT/@ER0@/B®28. 85 N A
N A Exanpl e 6 -42 -

Table 13 Stability data summary for mannitol / microcrystalline cellulose formulations

Initial ~ 25°C/60%RH 40°C/75%RH 50°C (6 Light (10
(12 months) (12 months)  months) days)

10mg Compound (I) 9.5 9.6 9.8 9.5 9.8
tablets (mg/tablet)
(Table Compound (I) <0.05 ND 0.10 <0.05 <0.05
12) formyl hydrazide

(7o)

Total impurities ~ <0.05 ND 0.10 <0.05 <0.05

(7o)

Dissolution (% 101 94 93 97 101

release after 45

minutes)

Hardness (mean  15.53 14.13 16.37 N/A N/A
of 15 tablets, kp)

Disintegration 7.58  6.85 8.85 N/A N/A

time (min.)

Example 6
Comparison of mannitol grades

5 Mannitol is available in two grades for use as a pharmaceutical excipient in tablet
manufacture: a wet granulation grade, for example Pearlitol® C supplied by Roquette Freres
S.A., and a direct compression grade, such as Parteck M™ supplied by Merck Chemicals Ltd.
Three batches of tablet cores, as described in Table 12, were processed using the mannitol
grade and manufacturing process as indicated in Table 14.

10
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Conmpari son of mannitol grades Mannitol is available in two grades
for use as a pharnaceutical excipient in tablet manufacture: a wet

gr anul at i 20094d2565f or exanpl e Pearlitole C supplied byPROGB20ISEHSHFREr €S
SA., and a direct conpression grade, sygh as Parteck MIM supplied by Merck
Chem cals Ltd. Three batches of tablet cores, as described in Table 12,
were pr ) usi.ng the nni.t.ol . grade and nuf act ur i process as
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The physical characteristics of the three batches of tablet cores were determined and
dissolution was measured using the procedure described previously, except that the
dissolution medium was 500mL pH1.4 sodium chloride / hydrochloric acid buffer (0.1M) and

15 the stirrer speed was 75rpm. The results are summarised in Table 15.

Table 15 Physical characteristics of the batches in the comparison of mannitol grades

Hardness (kp)  Thickness Dissolution (%  Friability (%)
(mm) release after 45
minutes)
Batch 1 2.96 3.77 N/A 0.30
Batch 2 5.40 3.95 89.7 0.03
Batch 3 8.89 3.92 87.3 0.03

Example 7

20 Mannitol / microcrystalline cellulose formulations containing Compound (I)

Two experimental batches were manufactured comprising Compound (I) and
magnesium stearate in the same proportions as in the final formulation (Table 12), with an

increased binder and disintegrant content (from 3% to 5%), without microcrystalline cellulose
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har dness i medi ately after manufacture and after storage for 16 nonths at

25C | 65%cRMo(agalidrel 6118pnth§afZi5Ce 6560 Rblr(fablatlBbn of Conmpound (1) with
Mannitol filler Ingredient ng / tablet % w w Function Tabl et core
Conmpound (1) 10.000 6.67 Drug substance Mannitol 123.5

5 Table 16 Formulation of Compound (I) with Mannitol filler

Ingredient mg/tablet % w/w  Function

Tablet core

Compound (I) 10.000 6.67 Drug substance
Mannitol 123.5 82.33 Filler
Croscarmellose sodium 7.500 5.00 Disintegrant
Povidone K29/32 7.500 5.00 Binder
Magnesium stearate 1.500 1.00 Lubricant

Core tablet weight 150.000

Table 17 Formulation of Compound (I) with mixed mannitol / microcrystalline cellulose

filler

Ingredient mg/tablet % w/w  Function

Tablet core

Compound (I) 10.000 6.67 Drug substance
Mannitol 86.000 57.33 Filler
Microcrystalline cellulose  37.500 25.00 Filler
Croscarmellose sodium 7.500 5.00 Disintegrant
Povidone K29/32 7.500 5.00 Binder
Magnesium stearate 1.500 1.00 Lubricant

Core tablet weight 150.000

10



82.33 Filler Croscarnell ose sodium 7.500 5.00 Di sintegrant Povidone | C29/32
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Table 18 Hardness data (KP)

Time of 65 weeks storage (room
Manufacture temperature)
Mannitol formulation (Table 16) 11.6 7.43
Mannitol / microcrystalline cellulose 9.8 7.52

formulation (Table 17)
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1. The pharmaceutical composition which comprises N-(3-methoxy-5-
5 methylpyrazin-2-yl1)-2-(4-[1,3,4-oxadiazol-2-yl|phenyl)pyridine-3-sulphonamide with

mannitol and microcrystalline cellulose.

2. The pharmaceutical composition as claimed in claim 1 wherein the mannitol is
present in an amount of 65 to 75 % by weight and the microcrystalline cellulose is present in

10 an amount of 10 to 15 % by weight.

3. The pharmaceutical composition as claimed in claim 1 or claim 2 additionally

comprising one or more binders.

15 4. The pharmaceutical composition as claimed in claim 3 wherein the binder is
Povidone.
5. The pharmaceutical composition as claims in claim 3 or claim 4 wherein the

binder is present in an amount of 1 to 5 % by weight.
20
6. The pharmaceutical composition as claimed in any one of claims 1 to 5

additionally comprising one or more disintegrants.

7. The pharmaceutical composition as claimed in claim 6 wherein the disintegrant

25 is croscarmellose sodium.

8. The pharmaceutical composition according to claim 6 or claim 7 wherein the

disintegrant is present in an amount of 1 to 5 % by weight.

30 9. The pharmaceutical composition as claimed in any one of claims 1 to 8

additionally comprising one or more lubricants.
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15. The pharmaceutical composition as claimed in claim 14 wherein the tablet is an
immediate release tablet.

25

16. The pharmaceutical composition as claimed in any one of claims 1 to 15 for use

as a medicament.

17. A pharmaceutical composition as claimed in any one of claims 1 to 15, for use

30 in the treatment of cancer in a warm blooded animal such as man.
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war m bl ooded ani mal such as man. 19. The use according to claim 17 or 18,
wherein the cancer is selected from prgstate cancer, non-smal |l cell |ung
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prostate cancer, non-small cell lung cancer, ovarian cancer, bladder cancer and gastric cancer.

20. The use according to claim 17 or 18, wherein the cancer is prostate cancer.
10
21. A pharmaceutical composition as claimed in any one of claims 1 to 15, for use

in the treatment of cardiovascular disease in a warm blooded animal such as man.

22. The use of a pharmaceutical composition as claimed in any one of claims 1 to
15 15, for the manufacture of a medicament for the treatment of cardiovascular disease in a warm

blooded animal such as man.

23. The use of a pharmaceutical composition as claimed in any one of claims 1-18

for use in the treatment of cardiovascular diseases.
20

24, The use of a pharmaceutical composition as claimed in any one of claims 1-18

for the manufacture of a medicament for the treatment of cardiovascular diseases.



