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WD 2005/ 112934 PCT/ GB2005/ 001931 PHARVACEUTI CAL
COVPCOSI TI ONS COMPRI SI NG ZD6474 The present invention
rel ates to pharmaceutical conpositions, particularly
Wo200pmepHaceut i cal conpositions contai ni ng 2CIEBZeD5001931
a pharmaceutical |l y-acceptable salt 5 thereof, to
processes for the preparation of said pharnaceuti cal
conposi tions, to said pharmaceutical conpositions for
use in p&&ww&&&gﬁ BRedter A AN LBAGLOYED), and/ or
vascul ar  permeabr Tty Feduci ng effect
war m bl ooded ani mal such as a human, to the use of
said pharnaceutical conpositions in the manufacture
of a nmedicanment for use in the production of an
anilhe pgheagBweioandates topheaudceuticpleaompatitivrist partiiandplyitng
[
phalgﬁnaas.ﬁltgal gﬁé?ﬂﬁgﬁgét%g%zgg{ ?C%Qtwall?%ccepthll)‘ingﬁt
thereof} topngressgelot the @mﬂ:énnozvaissawl ;ﬂnannaoartimladmﬂpbwoﬂsetdumdn g

effect in a warm.bl ooded ani_nal ch as a hupan _which
Pha@@ﬁﬁﬁcglégmpﬂ%maé?ﬁ Usf &1 the, Progiction Ogmwtﬁn%ﬁ%ﬁnmé/ef Yasgilac

perrABRBS el effs@trlﬁalwa@;ﬁgﬂme@ S5l RLRYSa lﬂﬂndn%%é @B f said
role in a variety of processes includi

PhagReGRtisHremPOsi iR r%lﬂﬁ aagnpiagtugead ageogicamen n‘%@‘h‘ffé ﬁei}l/vg g}céucuon of
an afggﬂﬁl ggrg? : gf&%gch}é? gerﬁéaglﬂﬁ%dugﬂé CHQ&% g:{ﬁll glogﬁedhammal such

angl ogenesi s n associ

-as a linpenssl te b ated®difocthe piodyction abat antiangogenwpatifoy yascular

rias cer, rhe d.arthriti ath
persf Rt Rang RS h n s G A g g ppises the
admii@fdsn HMathRptdrmadiical l&mp&ﬁm% Foi | sman, 1995,
Nat ure Medicine 1. 27-31). Alteration of vascul ar

peNPEBYingipgenesis PIRYR AgHMPPIANS Folg/ g VAEPY Of AoBesess indluding,|

cmb%%cﬂﬁ%l@ﬁrﬁ&'t GRlun® Hé(a?ﬂng Q@i Bal RIPPRIRES female reproductive
| i nan- Bove et al 3, Endocrl nol ogy 1?3:

funcsszlg_ EB%SlrSéfn@rmaﬂl@logwal amsneswm@en amlcw.tbd a@hd’ssb@e states

. s ; N - ) .- \V/ r S W

inch{fiyd §¥finic KinopM; B itheis SENEE MeunBud RERN. SiRerathd Rablhis

sarcbmsmnd Iembndibred(Fah lcdlum%grrex&tsmﬂmmaamdsﬁam 67-66; Folkman, 1995,
bl ast wh factors FGF & and vascul ar,

Naugﬁ JeEne; L FQ?’& dgkeﬁat‘f’ﬁé’f B?S&g%@ﬁ?e zf ithqught tBPfab’ g&ole in both

norrh? Shd pARASLIEX Bﬁﬁﬁﬁég@dm E%fgcésse% (Cﬁl‘ﬁﬁﬁ{-ﬁéﬁe et kN@oEH, Eﬁ\idennology

factor activity of in contrast to that of the

133:52RP$37; Seneer ¢, \189%5 Capese prd Metagags Reviewnd 623981381 Several
polyp%ﬂdgs wgl"i_’m%‘?t‘;ﬁ doﬁl\éhg%?ffgot it hr%ﬁltoﬁ anghy %(E‘é%efxﬁdé}{ﬁﬁled

tant stinmu at or o or ma at ho
inclwiingg, egjéinesd bas(cld:k@lﬂah gotvttafactofsIBRGE Brighid) Iambi/asg.yar eil&ﬁhehal

- 859; t 1995, .Br east
srovd| ety Qrp el By Gienopsne &35Ren B GESIn PRI Bhemua Spyth factor
activit¢@f VBGFY in dbhtr@t to thQ%9 the FGH3] i@ kelat@é@rﬁpe@ﬁﬂtowards endothelial cells.
20017-20024) t agoni sm of VEGF action

Recegp gyidance atdicaﬁs th@f B § POHRRL SHHUkIOE ahbqﬂégermal g
pathglggl_cg' dnbiBRen@fis HEERY PHOYSS3, ﬁﬁo@hﬂlogy, 1331 898 850 Wh&+t a1,

1995, Breast Cancer Research and Treatment, 36:139-155) and vascular permeability (Connolly
et al, 1989, J. Biol. Chem. 264: 20017-20024). Antagonism of VEGF action by sequestration
of VEGF with antibody can result in inhibition of tumour growth (Kim et al, 1993, Nature 362:
841-844). f
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30 841-844). WD 2005/112934 PCTI GB2005/ 001931 -2
Recept or tyrosine kinases (RTKs) are inportant in the
transm ssion of biochem cal signals across the plasna
wedos/anesdof cells. These transnenbrane nol e®uir&s2005/001931
characteristically consist of an extracellul ar

I i gand- bi ndi ng domai n connected through a segnent in
the plasma nenbrane to an -Entracel lul ar tyrosine

ki nase domain. Binding of ligand 5 to the receptor
results in stinulation of the receptor-associated

ty Re&eqpiaa tyEpsinedanases WKS?/ argnpeytant ia ghpstrangmission of biochemical

signft QB0 LA A Bl YOS T SN AU BB R

receptor Fer I'ntracel
charattenmgieallyi qondist pﬁsn ﬂ@rapﬁbﬂ;qn higangd-tandingmdormiit cenected through a

segrpl e s d BoG TR oFh Ty Bheh T ot Bk aPiARs Bt of ligand

to theuktepidt tekh@6 in @t&ﬁmmﬂl dT¥he r@éﬂtpﬂ)@-a@@bldte& qqm&qﬁnda@ BHvAY Which
have been identified. On these subfamlies is

leadp fosRhopphopylation o SIS depidips piRoth the rpoeRtor et sBerirragelidase
molec%fegp*rﬂése ol gesg% tRbsR SHREgHolyRioh fifife ygg—fﬁifgfafghglgading toa

ki nase I nser mai n- contai ni ng recepto
varigtp pbeallaldr te@masestGIﬂRtezatdwastﬁhketele)l distingt R eitbifmilies, defined by

b5 A TRARE, B GBS
compiiel bWtHeffnistlgb t}&f)s‘meriuﬁase fdaléptMr Fe4 (&ko fﬁfeﬁreﬂ%& VEﬁFE-ﬂO,‘,&he
. 255: 9-991; .Ternan et , 1992, Biochem Bio S.

KinafgeBeer n-ﬁ@@zmna%e?eptarslf@%%@yefe@dﬁa AnYEGFR et g ), and

anothéi‘ fhiRe%e t}fr@s%%néx%e?re%é’f%zeﬁﬁ ad T o‘FﬁIe@é RIRIIUK S &t 1SnBEDR,
been associ ated with ?es in @{r 0Si ne

havediees pitesinytp hind SFECEH with blgbfa fendty (D¢ Xmemt dPH% Sgistce 255: 989-991;
Terdiddl & a 'F)Jé HiRRem \EESE% Is%egé &n(gé?ugﬁ %‘ié’ks 1540 [1586). Binding of VEGF

vascu ogeheS| S an I's Cytokine
to thase mx&pmﬂ aprae@dﬂmheterglqghﬁnﬂﬂylp’e bbgn dssuebistednigith changes in the

cell pr erati.on, roI ease expression
tyro P orahotish Stas B S S Rt R B s bt el 18 to
f onvmGE i§ anu:;l $tafulud ﬂéb @as(:t!ﬁSgéﬁesﬂ:’anll anél%geﬂéﬁblsﬁﬁbs cftokne induces a
Krivi, , ~Sanzo, K., \Warren, .

vascigh ﬁ]gpptwg gj;eqotypeg@}{ Bgpeing (:nglﬁgqegrpr@(lfyratlgn@rotease expression
and ]&gg%fééé ]aﬁd sﬁgséggetnb-%?g% %?Bﬁa%ﬁége& Ffbxtn% Qega?ilﬂry Mbé:- ‘(Keck, P.J.,

v A : arl es,
Haugdr.c b v.aKoivi, Res SanZeh K.2 Vaten, ngl&derPeTppmd, Ctvrlly, D.T., Science

Wl PR3 30 0B AR iopeannoW-h BB Mg Boimer, A,

Hastly,nK.Aa,d:gi_dltﬂ_ll?ﬂes( &%Mﬁmme SReSL g_m 2°9L42ar19984 @sppér aM S. Montesano
111 )

R., Japsio iy, Otpt A ang aVasegili hPe Broyins Pgm@n,sg%glgrs Yo, 1996). In

addlﬁ%rf‘ tégi(ﬁ’ 195&1065% }_%Igfl%t '\/MHPLQ&HP?%QK% (I%v?b';’%kn gﬁsvDétgl%S M., Blaffey,

K.P. ,JNag-)hygq '(ylan d¢ Watet. I)‘, argtg‘?grnger D. R (Int. Arch. Allergy Immunol., ' 107: 233-
2335, 1995; Bates, D.O., Heald, R.I,, Curry, FE. and Williams, B. J. Physiol. (Lond.), 533:

263-272, 2001), promoting formation of a hyper-permeable, immature vascular network
which is characteristic of pathological angiogenesis.

It has been shown that activation of KDR alone is sufficient to promote all of the major
phenotypic responses to VEGF, including endothelial cell proliferation, migration, and survival,

and the induction of vascular permeability (Meyer, M., Clauss, M., Lepple-Wienhues, A.,
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hyper - per neabl e, i nmature vascul ar network which is
characteristic of pathol ogi cal angi ogenesis. It has
Weers/endin t hat activation of KDR al one is ®0T/GB2#08M21931
to pronote all of the major 30 phenotypic responses

to VEGF, including endothelial cell proliferation,

m gration, and survival, -4nd the induct i on of

vascul ar perneability (Meyer, M, d auss, ,

Waltegg%&?rt g\b’ngnhues,Hé ZICXDdﬁOQS/ 182934 %/r{c%%l 6%02%3 ]%g'hlo C.,

EN$6081§Q63 ﬁut I@@rZe%/l ﬂalaﬂs é‘rﬂ'dMuldl%BQih?f?}hDOJSﬁ:rol Célem 276:

‘s , H, Sa .
327 %&%Hﬁa%ﬂ@}a@ﬂled{ ngaISnoI leie#@CowsT Mgf#at1A- Zorcheck, T.F.,

e Sl 1 S sl B o LT 3

Fe QumaaohrN dﬁnvhtlv& \wlhch &zh eﬂnb1t0237(ﬁ Vm&eaﬂﬁﬁyroﬁﬁ)@m)lase are

I nazol i ne derivativ are i f VEG-
desebb LBt agoist Pt anhicuiot Ebigafaot N 9523k and
WOl01132658t I W6 |98/ £NindAPO! 01265 Détsn gBUﬁ’dslaG@&ds&{beﬁ%ch\ﬁ@ssess

98/ 13354 and WO 01/32651. In WO 98/ 13354 and WO
actiity/2ggipst VEhisetnidyrasiee aae(VESH RO othilsoreseessing some activity

¢ ( VEGF

R e IR ARSI

epiZiéh Trais 4@{#Mﬂno ﬂ-afblt)mambEG:@-mewoepMI—nIeWthﬂmdlrk4—n ase
lméE X l):um Kg)h 10 ZD6474 i's
yimefh ?1% fD-2- f | uor oani | i no) - 6- net hoxy- 7- ( 1- net hyl pi per
idin_4 yI nmet hoxy) qui nazol i ne: k:I_B Br YIN O . -.:
IBC' N Cl13t zZD6474 2D6474 falls I n the broad
general disclosure of WO 13354 _apd _iLg’ exenplified
15 in WD 01/ 32651 (Exanpl g ther€}n). ZD6474 is a
potent inhibitor of VEG-F RIK /,. ahs0 has sone
activity against EG- RTK. ZD6 been shown to
elicit broad-spec tivity in a range
of nodel s foll ow|ng once- H)ai I y ord‘F adm ni stration

Wedge S.R., N
(Vedg CH

ZD6474

ZD6474 falls within the broad general disclosure of WO 98/13354 and is exemplified
in WO 01/32651 (Example 2 therein). ZD6474 is a potent inhibitor of VEGF RTK and also
has some activity against EGF RTK. ZD6474 has been shown to elicit broad-spectrum anti-
tumour activity in a range of models following once-daily oral administration (Wedge S.R.,
Ogilvie D.J., Dukes M. et al, Proc. Am. Assoc. Canc. Res. 2001; 42: abstract 3126).

In WO 98/13354, Example 77 therein describes some pharmaceutical dosage forms of
a compound of formulal. In WO 01/32651, Example 11 therein describes similar
pharmaceutical dosage forms of a compound of formula I. WO 01/32651 also describes the
formulation of compounds that was used for dosing rats in the 14 day toxicity test:
“Compounds were initially formulated by suspension in a 1% (v/v) solution of

polyoxyethylene (20) sorbitan mono-oleate in deionised water, by ball-milling at 4°C
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Qgilvie D.J., Dukes M et al, Proc. Am Assoc. Canc.
Res. 2001; 42: abstract 3126). In WO 98/ 13354, Exanple
77 therein describes sone pharmaceuti cal dosage forns
w6 2002012834conpound of formula I. I n WO 01/ 3268€T/GB2005/001931
Exanpl e 11 therein describes simlar pharnmaceutica
dosage forns of a conpound of fornmula |I. WO 01/ 32651
al so describes the fornul#tion of conpounds that was
used for dosing rats in the 14 day toxicity test:
unds were initially fornmul ated by suspension in
OVGEIal%(%t\Waét) 1590 Gwnmundwﬁry B epenge@heagiRoon wrasiatelnprior
todEElH% =0l eate in deionised water, by ball-mlling at 4C
005/ 112934 P' C P/ GB2005/ 001931 -4 over ni ght (at
| e deeewlmmeutcdrmo@ndsow ﬁleroempumpie nﬂﬁﬂmhly Iin WO

to dos ener a
L EREY Rl B8 e o SR g o2 kB iarAb AR EnE. an orl
dosftgﬂzrfnmh (]: d. tabiet,\86psuld] £3288s] péTRYs, RRedpEeRA) eplzmmm was sought for
nal manner using conventional excipients.
Chnlﬁa{; §“ EURPECRLYSH (e. g. tablet, capsule, granules,

pelth ﬁ&@lophr%za%rbgeﬁﬁoﬁgé f&xn%arMMaM@? oﬁQHﬁ cohQfier the

clinical trials and commercial udse. I'n devel opihg an
mechprifal @@8@’@3 Pﬁhmctlyapharmawahw ingsdslficat and ey prepesed excipients.

CORg) HJF&P%QJ trﬁfs%gﬁ{ ! Ip%\“?’vd&fs n} ! §g gthnt\)/e% in terms of

pharrraceutl ca]i’ n re Ien
the foklowpigehtscteristine necham cal pr opert| es of material s

ers escri be n terns of 10 the
£ oPobRBR ity © e foehap “High fruiemensied b pa tndsrgion
t o defseddegdte®n, which can be nmeasured by an
i ndent ati on hardness test; (b) Yield pressure
( d&Mot it Pgssarsddenoisd Py igpshalsakndyineds gied steess)) thattinthe poist at

t he p@l‘u@ﬁ l§§tlc edgfngﬁﬁlorﬁl c@éﬁrk Cwlﬁltglf &h g@ﬁegﬁre%ga o?m‘pgcttlon Si!?ldlCS

can be ITE sur COITpaCtI on stu
Rafl® SeaisRute \Scmsym(nsws) thatis theepetdam ipaease nt ylelﬁ PreRasefrom

in yi ssure fast nch vel ocit

whi chH cvgttnODtr & PRILCA G Ioggy,g@u fqeﬁsﬁ‘regt §Pmpaction 3“%’85' and
Mo@d)l Misdwifis & lﬂsdtlbﬁy that 1stth@1fat1b Sf §tR6s todlon@ath (SttAiHSHhitPcan be
el ongati on éstraln whi ch can be neasured by

nume rBESUTRS Py BTt Apetigds thag pie el dnawe & %\P?S@F@Med in the art
Skl I I&@loﬂﬂmatugle art of fornulation. 20 Materials can,

ener a be classified by the way in which they
Ngqtemabn:g@rm general, be classified by the way in which they deform under

compressive force, either by brittle fracture or by plastic deformation. The degree of
deformation for a brittle material is independent of the rate and duration of the compression
event (that is the compression applied), giving a strain rate sensitivity value for such materials
of 0% (zero%). Deformation of a plastic material is dependent on the rate and duration of the
compression event and this is described by the strain rate sensitivity.

When developing an oral dosage form, particularly a tablet formulation, it is usual to
use a mixture of powders: some with brittle character to minimise the strain rate sensitivity
and some with moderate plastic character to increase the surfaces available to form bonds
during compression.

Tablet presses used in commercial manufacture typically run at much faster speeds

than those used in research and development. As the speed of a press increases, the duration
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conpressive force, either by brittle fracture or by
pl asti c deformation. The degree of deformation for a
brittle material is independent of the rate and
vaoe@s/iams4of the conpression event (that ispCheB2005001931
conpression applied), giving a strain rate sensitivity
value for such materials of 0% (zero% . Deformation
of a plastic material is d8pendent on the rate and
duration of the 25 conpression event and this is
described by the strain rate sensitivity. Wen
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an eRERYIBA plasat mixevnidf ia GlfbinildoR icSdlehd/ tof diffic@ticd BH-dRalk AP tSihe faster
speeds than those used in research and devel opnent.
compees§ipfbmaghineg ved in fyll wals prodestilises, the durati on WO
20
cvene LR e R Bl Ak PRE FRAA
verydpg! tradi ratg| ssmsltkwiawﬁ 1%175% Tirie Iakesi theei)ondelamcamfasohcrhuasdosage

ol A o SO ShPhdot FATLLA
prol:ﬂemls 1w|ac}ﬁ€miig1£utd‘ﬂf/ hmﬁ&iblaﬂ pasicalepewiedcalgty dplteonk ﬁl‘é Qelatwely

gl]edur ion of co eSSI on a faster press woul

Slow apahipep Pyl B soPHiBg!yl ofig GompresFprRFVspis) wsed g nswarch and

devé?é’;ﬁﬁ’e%ﬁo?%mm Ahbezs é‘ﬁﬁlﬁéth ab tHeFasfert c P}égs‘%ﬂ RELhERB (WiBRGort
to difficulties on scale up to the ster conpression

comﬁ@mwgnta)s@ad infuil g¢ale mn@mplrmm@cum ZD6474 is an

%{}ﬁ-ggj t%fl ﬁ&ddn?& c'ﬁ&e%ﬁ&ﬂf a\@ﬁl&gs u?ha%(snﬁ%églggr e%f;églg elq@edtlg} the

art Vm‘UIdIJSﬁi%IIy'IH‘y te ‘ditute shet atedid Iwinhl lagé quantifiesaf S@bmﬁleﬁxéﬂbry

0 D6474 difficult
excIERAG fd L PSR Haeevst e a8 B g gan be
achife@ b £IBmbRLGE Mt aKé plcesnttzt PAYivE Blstbdlcalthsb, and can lead to very
particularly when scal | ng up fromthe relatively slow
lafg‘?t&blﬂét‘”h#ﬁ&‘m ﬁéfé,cu(t\ﬂﬁ’ﬁ‘hall%’rrespondl ngly | ong conpression
ev
Ui gacd el 384 ftn @it cHBYRIC DRI hithe B bt
formlgitipm oEHR6474 te ocmmmm the plasticitytap)l highattain maté sdnkitisitabfieZD6474.
l.al manufacture. In order to counteract the
The&?t%fr?@?wnco’fnpg fug such as ZD6474 a person skilled
in the 15 art would typically try to "dilute' the
material with |arge quantities of a conplenentary
exci pient such as a brittle excipient. However this
can |imt the drug | oading that can be




achieved in a forrmulation, i.e. the percentage of
active ingredient therein, and can lead to very |arge
tablets which are difficult to swallow A standard

Vo 208/e9%i | | er, heavy magnesi um car bonat e, was/GBI®s00i1951
the initial test 20 fornulation of ZD6474 to

counteract the plasticity and high strain rate
sensitivity of zZD6474. Thé test formul ation

conpri sed: WD 2005/112934 PCT/ GB2005/ 001931 -6
Conposition of ZD6474 100 ng tabl et cores (magnesium
carbonate fornul ation) Ingredient ng/tablet Function

Compasition_of 7474 18(be tabletioves (mgemesiuntabonate Gerawilatinn)

. Drtoert HyOr pTo et hyi cettttose
mg‘%ﬁ%ﬁgg 16.0 Bi nder 606) CPOEERFPhel | dHECESR; ym

ZD@4me- di -sol ) 16.0 Disintegrniapb Sodi usadvadsesak sul phate
(SLS) 1.2 Wetting agent Magnesium stearate 4.0

Healybagisinin caftohat conpr essizgmgwei ght EiiRn0 Ny
Unfortunately the magnesi um carbonate formnul ation did

Hydnodyptoaviencthyizel@onsi (HEMIC di 60t egr at | GBind@rd di ssol ution

606)gr operties for fornulating tablets, because on storage
f this 5 fornulati on under conditions of high

Croﬁﬁ%éﬁlb&&soﬁizlﬁf/gﬂc%@&bve hunp@i ty) andbhab.henperature
(400 it was found that the tablets had very prol onged

SoditirSlalty B@lMaieqBL.e) Mes (greater than 3cuifi Mshes) and
fai @3 onﬁgi gsol’uti on testing. ZD6474 igég%orl y

MagaedinBkeadatt Wat er (0. 033ngiam at 25C) u8Rehnper the
British Pharmacopoei a 2001- 2002 cl assification system

Totd] 6&Bpréainarelghier el naf t er) 4p6.0egn be described 10 as a
"practically insoluble" or "insoluble conpound.

Typically wnen tormulating a practrcally 1 nsol ublre
drug, soluble diluents are included in order to
i nEpégysatell dhegnametivm canhorasg formylatianr dié not hawve theprqoired

sl SHE AL Ay Sk, RS B A Bl 8 844 S
5 formubatiohyldeatenditicme bhisigh hunidity (755 elaties hahids g nd &odUtsBpdriture
(40°.b)sit %vag %o%%!:l ﬁmt the tablets had very prolonged disintegration times (greater than 30
minutes) and failed on dissolution testing.
ZD6474 is poorly soluble in water (0.033mg/ml at 25°C) and per the British

Pharmacopoeia 2001-2002 classification system (see Table 1 hereinafter) it can be described

10 as a ‘practically insoluble’ or ‘insoluble’ compound. Typically when formulating a practically
insoluble drug, soluble diluents are included in order to increase the dissolution rate. In order
to improve the dissolution of the ZD6474, a further formulation was prepared with the freely
soluble diluent lactose monohydrate. Lactose monohydrate was chosen because it is a freely

soluble filler but also because it has a relatively low strain rate sensitivity of 19.4% and is

15 therefore also a relatively brittle filler. This test formulation comprised:



soluble filler but also because it has a relatively
| ow strain rate sensitivity of 19.4% and is 15
therefore also a relatively brittle filler. This test
worwshebidon conprised: WO 2005/ 112934 PCT/GB2005/001931
PCT/ GB2005/ 001931 -7 Conposition of zZD6474 200 ngy
tabl et cores (|l actose nonohydrate fornul ation)
I ngredi ent ng/tab Function’-2D6474 200.0 Active agent
Lact ose nonohydrate (450 mesh) 356.2 Dil uent
Croscarnel | ose sodi um (Ac-di-sot) 24.0 Di sintegrant
Povi done 12.0 Binder Sodiumlauryl sul phate 1.8
Conygasitiongpf ZNAT4 200 e éaliletreoresdlactosemonchyduate ferantlatiosy) a|

I“gfeggel;gse nonohydrat e for ﬁﬂyﬁl on it vvasi:ﬁgii%‘ﬂ t hat

zDoy! st adequate di sintegpgbl on and di ssQkyE heR: coul d
be achi eved the tablets were 5 soft, had a poor

Lacigppagncidatcdh) meshe dand§ed by subsequdiituepr ocessi ng
' hes profleens were fourg .usj
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Povidoeyy woul d be exacer batl@d on scal e up Rimdef ast er
conpressign _machi nes. Furg her, the maxijyum dru
SodfiFRRPSEMAE coul o be adr eved with tnCehes feat i on
Magabduslsiehdatepr oduce a tablegg whi ch di d n@lubricap’ Wwas
0, S

dina - is reauired to bhe i

Totghossible in order to m #OfPse the 10 size of the
T v duat—tabtet—— T order—totTry to Tesotve the
probl ens of plasticity and dissolution in a single
f o Oith@iufaotirearidtabiiey teftingrof ltiatlhdde Wamohydosde fetlulation it was
onprising a brittle filler tq |nprov conpr.essi qQn
note) b it adecy disinte tiop 288 istliom P bidiPe AERITRG Mgviblets were
5 softHHadlaPbSiHpPédrAde BMtbwete a8Rh3H Y BubsBHRRGIbdeSEng ahd HafMling. These
this formulation the brittle filler used was dibasicC
probiempcwerpriqune Spinaedatiaply stomecomperskipn maehingsliedfveldpaentathsy would
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loading that could be achieved with this formulation and still produce a tablet which did not

‘cap’ was 33%. Drug loading is required to be as high as possible in order to minimise the
10 size of the individual tablet.

In order to try to resolve the problems of plasticity and dissolution in a single
formulation a further formulation was produced comprising a brittle filler to improve
compression properties and a freely soluble filler to improve disintegration and dissolution
properties.

15 For this formulation the brittle filler used was dibasic calcium phosphate and the freely

soluble filler was lactose monohydrate. This test formulation comprised:
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Conposition of ZD6474 400 ng tablet cores (cal cium
phosphat e/ | act ose nonohydrate fornulation) |ngredient
ng/tab Function ------ "tt< 2136474 400.0 Active
wgens/1bliasi ¢ cal ci um phosphate 317 Di | uent pclramzasgo01931
nonohydrate 200 Di |l uent Sodium starch glycollate 50
Di si ntegrant Povidone 20 Bi nder Sodium | auryl
sul phate 3 Wetting agent fagnesium stearate 10
Lubricant Total 1000.0ng However, on storage at high
hum dity (75%rel ative humdity) and high tenperature
(700 this fornulation al so gave prol onged
ComgpesitinneefiZRG43 4 46huhgdalefoionesi (calcinimplwsphate/laetage mnoﬁ);jdrate
: object of the present invention is to provide
for%’kgrngrﬁ)geutji cal conpositions of ZD6474 that have the

Ingreédiptitr ed good conpressi gp perties, rBRdlicnt e

hardness, resistance to riability and that have the

ZD64df4ui red good di si nt egr #0P8&n and di ssolAativeagent
P 1 t allow AHkLgh drug | oadi and that do

leg%(tp&g‘%%h%ﬁgsﬁhﬁgde into t:’ggl ets. 10 Pr efﬂe}?dae Y y the
Laciphamoedydtatecal conposi ti2®As of ZD6474 aiweswol i d or al

dosage, for of ZD6474,_particularly tablets of
SM”Z’&%%&}} g%ﬁ‘ﬂ%ﬁ singly, wehave now foundFiRigerest
Povidonerul ation of ZD6474 wigoh a brittle figjh@r as the

princi pal excipient and a second filler which is
Sodmylapiybsilphpte nsol ubl e aRd has ductile Veftpg 2353t on

MadheQR8th@® has particuligrly advant agequg.prpperties.
e would expect that a 15 practically insoluble

Totdli | | er woul d gi ve prol ori§e@Omgsi nt egrati on and

(e.g. lactose nonohydrate) and one woul d expect that

adeioR@virtér ehge i Gioh hBmitly R4 B relhitvehu R i bt ti Qe Mlperature
ZD6474 woul d be detrinental to the conpression
(706 dhiformulation-adsmesaeg prolongsdrlitintegiatjoraand disselptidrstimes! (ee Figure
1) have found that addition of a ductile second filler
"with a relatively high SRS to a ZD6474 formul ation
The object of the present invention is to provide pharmaceutical compositions of

ZD6474 that have the required good compression properties, requisite hardness, resistance to
friability, and that have the required good disintegration and dissolution properties, that allow
high drug loading, and that do not cap when made into tablets.

Preferably the pharmaceutical compositions of ZD6474 are solid oral dosage forms of
ZD6474, particularly tablets of ZD6474.

Surprisingly, we have now found that a formulation of ZD6474 with a brittle filler as
the principal excipient and a second filler which is practically insoluble and has ductile
compression properties, has particularly advantageous properties. One would expect that a
practically insoluble filler would give prolonged disintegration and dissolution times
compared to a freely soluble filler (e.g. lactose monohydrate) and one would expect that
adding further ductile material to a formulation of ZD6474 would be detrimental to the
compression properties. However, unexpectedly and surprisingly, we have found that

addition of a ductile second filler with a relatively high SRS to a ZD6474 formulation
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WD 2005/ 112934 PCT/ GB2005/001931 _9_ including a
brittle filler gives inproved conpression properties
in ternms of hardness and resistance to capping.

WO 2pos/e12434shows a conpari son of the di ssol ut POVGB2005/001931
profiles of ZD6474 tablets of an exanple of the
present invention (containing dibasic calcium
phosphate and microcrystatfine 5 cellulose (.nice))
and the cal ci um phosphat e/ | act ose nonohydrat e

_ _formul ation descri bed above, before and after st or age
incluging Agwittesaler givas 1%%?%9@%&@%@%@8 iy tegrgs of hegdngspind s
rems&hgyyp g for 100mg variants). The data indicate that
or at| on containing the practically insoluble
m Bigurelysbows & conapaciedr oflthsdssohtidu profiles ofiBPE4 Tetphlets of an

ution an e.stable after
exan}Pl %ﬁb e%%epgltrl&?nélogﬁa)nm%ﬁ%%;m %I:Céucl)? Bl?osghz}%eqar{dﬁélcrocrystalhne
ccllulb’se S86) dnd Vi daldiin pﬁt&pl&m/ﬁctpsmmdmgldrateﬂbmrme dédcfibdd above,

osition r n 474 or_a pharmaceuti cal |
befols QB BREnS s 2 {0 CHE Tt MBPICEY (DT J6RE (GHepiEe showm are
ﬂnlggﬁ Oghifish.uent which is practically insoluble and has
ductil e conpression properties. A brittle diluent or
f i Theedata igdigate that thp Fgrmyhatipm eonizining thearastically inpoluble
n [

micr 3R NGO pAlcRPe ropi2 T RMAHRER iAol 8 et sromge o
hlgh[lﬂmmlﬂtﬂndhlnﬂm}’ ous, cal cium car bonat e, cal ci um

| phat.e d I t of
or SERTg RURREOR CHEUER [FF s PAARAPE FEEhole Fryoposion

comSrislrfz 2196470 @ﬁ9bl@drﬁaceuh&ll?ﬁ&ieﬁﬁble@ﬂ%@fcopﬁ bR dRn@S 8kt a
invention the brittle diluent is tribasic cal cium

secopshdiispiawkich mpraptieptlyitesaluble and a3 dusiile campreesignspraperties.
fikl i ian. ti i NG .
i SR Ml o Hibe 4 R B PLARR, beiRadh it Cntaining
comptuhg bupblak dibegecaciumphodpbatyrebisid ikunublosphatd, nalonm phosphate
ect. of t resent vention the ratlcally
anhy?rr?g%lcﬁlﬁ U8 U oll}g a%l'inﬁ ‘ﬂ%‘&“ﬁ frdnagg 888%on properties
| SInfn€ bEpeEnyes til Préses ifRhntioH MBS BrittiSwdilhé isydibdsiz@ adRingfHosphate.
rati o of ZD6474 or a pharnmaceutically acceptable salt

¢ HarBeherzgpecnal thkretsp] inygriion He e Altesighirbage erlgign
phosphafe. fOr exanple from1:1 to 1:6, nore particularly
roml1l:1to 1:4, still nore particularly from1l:1 to
1: Bractisally imbrlyble ditusniser §Hers mathidyctdé corhpregsraagropseies ynclude

rmcr!)cr}ﬁs%lfﬁpel c%ll&lkéel (%{cc)\fmsttall}h,de%ﬁéehglogeo rcgtsb%;q%qethylcellulose.

In one aspect of the present invention the practically insoluble diluent with ductile

compression properties is microcrystalline cellulose.

Suitably, the weight ratio of ZD6474 or a pharmaceutically acceptable salt thereof to
the brittle filler is from 1:0.5 to 1:7, for example from 1:1 to 1:6, more particularly from 1:1 to
1:4, still more particularly from 1:1 to 1:2.

Suitably, the weight ratio of the practically insoluble filler with ductile compression
properties to the brittle filler is from 1:3 to 1:12, for example from 1:3.5 to 1:10, more
particularly from 1:4 to 1:4.5.
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properties to the brittle filler is from1:3 to 1:12,
for exanple from1:3.5 to 1:10, nore particularly
froml:4 to 1:4.5. WD 2005/t 12934 P(TI GB2005/001931
waoSwizbabl y t he pharmaceuti cal conpositi on PCoEBaNBA01931
for exanple, from20 to 80% particularly from30 to
55% nore particularly from40 to 50% especially from
40 to 45% by weight, basedlupon the total weight of
the composition, of a brittle diluent. Suitably the
phar maceuti cal conposition contains for exanple, from
0. Buitgblpiigpharmasauiieal campapition santaing &r examplefram 3 toR00y

j I 7 Y
parlchRTY fohD0%¢ Mo TR0 ARichafiy kB 46 b SOF, ol Bl 40 10 45% by
weightt tabedwpoy Hie tothl weight©bthe oeinpositmn, of a rittlpdiaent. cal | y
i ns,0l I di l uent .wi.th ductil e conpressi gn properti .
bRy e ShartrRlich itmbfton shubr R pR Bt 65 367,
prefefan§ fifohONtodl56%b, pevidiMbapRen Slty 12%eseRtpaticulafly BBint4 dasage
form 2ZD6474 will normal | e adnministered to a

i y b . »
espagitliIemobLIad 8 %y weightdtased dpep the total weight of therfoRpesiidon, of a

: QOCRE, ar : .area of the
pracgl%iﬁ%?@@. e. aggﬁglx@ng?gﬁyﬁggﬁ&l glgn%tllék%g A unit dose

i n ThirpharmagpaticHl cemposiiops ef thd pre@high &ngion presfdeanddgiequsly presented
I I [ vi.saged d 1S No |l r,ovi des. a .
oo B Zp P SRERY sty 008 L o PORLASE By
doseasithia tiealn ge t5-3000mg periqearaidetre bsdyadréayofalodnahal, i.¢ @fproximately

ampl e 1-50 .of active ingredj , preferahl _
0.1- S Bk SRR e Dt e POl (ke R RSP | ohmefig i
envib&xed HRMMisGHo ¥ Svidds adherRRaficERG EtdtRBlb, FCERNIADIRM such as
salt thereof. Suitable quantities of ZD6474 or a

a tablet F pensela ikt Bsually copgaie Jorarrapled-200mgat agifveiingsediens, préferably
40_@g%@l e, 1, 10, 50, 100, 150, 200, 250, 300, 350, 400,
“or 500ny, dependi ng upon the dose required and
t h@hysatht campaaitioh arayncordtain Hiwnphag weéuigiof ZD6474 or a

conposi.tion. 0 aspegt. t he. pre invention .
phact Rl AR EeatAbte St e ot AR Pra b 435 Dasgaceuticall
accepfable s@Pfhere3PBiclatle, 48xBmPIE, ¥ D64504 100, 150,R0ar258.C300! 3502dday 450

acceptable salt thereof. Typically ZD6474 or a _
or SX}ag. dereading Bam e dessapauipd andshe partipdarderm of the phagmaceutical

Ny, | i L DL: _ _
T
50, B¥%99%4 300 300: Spk et 400ng of ZBXG Mortagphef8échticaldy apaeptafle sakighereof.

phar ' connosj tion,. Accaordin 0 ot.her .
DSR2t o COBARH G PEROGOL P e Bersep en
amopitarithixc el kdnga bf fe@nias D% pamdcoigdly Somg t& D6% /fbr exandle from S to

65 %parr]lg respm%:gieallll}tl %I’(():I?ll ll()¥o g(():% %9 twaePglhte ofstﬁflz {)harmaceutical composition.

According to another aspect of the present invention there is provided a

—

pharmaceutical composition comprising ZD6474 or a pharmaceutically acceptable salt
thereof, a brittle diluent, a second diluent which is practically insoluble and has ductile
compression properties and a disintegrant.

Suitable disintegrants include those known in the art of formulation, such as those
listed in The Handbook of Pharmaceutical Excipients, 41 edition, eds Rowe, R. C. et al,
Pharmaceutical Press, 2003. Preferred disintegrants include sodium starch glycollate,

crospovidone, croscarmellose sodium and starch.
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thereof, a brittle diluent, a second diluent which is
practically insoluble and has ductile conpression
properties and a disintegrant. Suitable disintegrants
waoglosideodshose known in the art of fornmul ati eor/cshiko@ss31
those listed in The Handbook of Pharnmaceuti cal

Exci pients, 4th edition, eds Rowe, R C. at al, 30
Phar maceuti cal Press, 2003l1-Preferred disintegrants

i ncl ude sodium starch glycollate, crospovidone,
croscarnel |l ose sodi um and starch. WD 20051112934
PCEIsEBRE08d 98 19®0f ZDp4740maphagbiceutigally paceptahl¢ salighereof to

PSSR 13,0301 TR 3 260 B iy R

10:1fand sxilBrndretpartitblady fromréel i cularly from4:1 to 10:1

and stjl re partjcularly from6:.1 to 9: 1. i tabl

t hg‘lllii‘hfé( jegyjea %ﬂﬁ?&%‘?gﬁ‘ EYH?W“F*P“ fremOLio #?‘%nﬁo 9:5%@1«:
fromt ptoﬂe%/%mfuemawﬂamlz&o 7% dnfl @Brd pdrBcf?dy 1R B k&6 B hitight &M

2 to 7% and nore particularly from.’syto 6% by wei ght

disingfgrangii si nt egrant. Ot her additional excipients may
op, . | .

oo Rl B cblloRp R R EEH Blamaccuticl
compwitioniacavadingtochgpresehsiniention.d Addiconad xzmpems inchilafbe example,
. wetting agents. and | ubricants. 10 According to another

blnd%fg’p"%eé’i"%oqgg‘?tﬁ@n%uggcélﬁi& i nvention there is provided a
PhaEdRdG Rt Hol 06 BtherC3paROSH the sdﬁﬂﬂméﬂtﬁinm@riﬁ?ﬁﬁeﬂh a

pharmaceutically acceptable salt thereo a brittle
pharpipGeyEeAl COTAPASEION SEMBTREAP 040k A Pharmspeydeqlyarqeptable salt

theragﬁ%%&m Fludfida QRS AMGEA vhictto BREESH ARoRbRARE hdsQRBictilR

I'sintegrant and one or nore a wetting agent, a

comjpresstherprepedies, a disibegrantrand oddorApere ok Wgtting agenb e frnder and a

1ubﬂaﬁc,nlgeect of the present invention there is provided a
solid pharmaceutical conposition for oral

adAtddrdig @tanothercapaet ofthéprestnbihvdntion tieris providee dkolidl | y
acceptable salt thereof, .a brittle,. dilye a second .
phargyaceybiral Copppastion fon el afmmdgtyaion ?fgwrtfmgeﬂ%é%f* spharmaceutically

acceStHGIE k1B &OHE B3l AMudit, AREEdnt AR uerR whichiid b8 HAN in@/MebIORR has
or nore of a wetting agent, a binder and a l‘ubricant.

ductiocogipirgssibh properéics @ dpbviegrasit ARFbens animdre pfed wetidracagent; ;biader and
X nt of fromO0.5 to 50% by weight, for exanple from
alub%g%g' 10% by wei ght .
Suitably one or more binders will be present in an amount of from 0.5 to 50% by

weight, for example from 1 to 10% by weight.
Suitably one or more wetting agents will be present in an amount of from 0.01 to 10%,
for example from 0.01 to 1% by weight.
Suitably one or more lubricants will be present in an amount of from 0.1 to 10% by
weight, for example from 0.5 to 1.5% by weight.
Further additional excipients which may be added include preservatives, stabilisers,
anti-oxidants, silica flow conditioners, antiadherents or glidants.
A particular pharmaceutical composition of the present invention comprises:
(a) from 1 to 70 (particularly from 5 to 50) parts ZD6474 or a pharmaceutically acceptable
salt thereof;
(b)  from 1 to 96 (particularly from 10 to 70) parts of a brittle diluent; and
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Suitably one or nore wetting agents wll be present in
an anount of fromO0.01 to 10% for exanple fromO0.01
to 1% by weight. Suitably one or nore lubricants wl|
wo msasent in an anount of fromO0.1 to 10% peT/GdR005/001931
wei ght, for exanple fromO0.5 to 1.5% by wei ght.

Further additional excipients which nay be added

i ncl ude preservatives, stab¥lisers, anti-oxidants,
silica flow conditioners, antiadherents or glidants. A

particul ar pharmaceutical conposition of the present
© i n\f@m(? btp %&wﬂpl@j@r&' frgra )l t¢ } Prpatts pia segonduhiluent sdichrip practically

fr har maceutical ly
ac %ﬁbﬁﬁgég%so %IF%()%%?%O@#P%Q%& roml to 96
whefqimall pmslaaertbwehgm fand (e tan 60)he partd @)-ab)-+&c)brdot t | e
di l.ue 2005/ 112934 PCTI 005/ 001931, -12
oy TSt peBisiar Ghamacay il PPt oF P RpoR pajon fgF pgises:
@ fRmSEGINdpaHituleRtfroM 5 €150) pafd 2064 743y |a)f)harhﬁ§éih|tléﬂl’lly%cceptable
and has ductil e conpression properties; wherein al

pasdlsthegeal; by wei ght and the sum of the parts

@?}rﬂnbl) 56(9"6)(13%?9:11{@'% 6 1ol hér&%f%rbnmé%ﬂ@rﬁe utical

conposi tion vention conprises: 5 (a)
fc) dirowi 0.4 o ZCD(p@q!laulmlscfnblarllty 15)rmans 6f 4 geco) dijvanttvehihDe giadtically
or.a aII acceptable salt thereof; (D)
fr%)nr%(’%g];%c'ﬁ“qg& (q‘ﬁi’gtﬁ rﬁ?‘sfcﬂ?rfr?%eﬁﬁlefo to 70) parts of a
(@ ifkdnl @1 ¢ l:u@mttwuléﬂy frém Ao Q0)lpairt o2& disip@gtangul arly from

to 15 arts of second diluent which is
é? Spamf:ﬂér& EB‘PQ QAP Of g dEtting @88 npr essi on

@'%ﬁ{d met%s@&n&ﬂ Jfﬁaﬁb@slos&akzofp%aércmap y from1

si nt egr ant (e) fromO
(epdrom Q}Ql @ra @alﬁlr:@inﬂiljofrom Ol)ﬁ tpé}paeﬂS@f a dpbyieanti ng agent

wheldh al FRa d t§18({ @Q%@dé SHhBEhY: & {)5+g£')‘( gcai’(t% L8 + e feb.
f r S¥hed ﬂ&@hhﬂnaﬁ}utmalrdompoﬁnm dcudnﬁirxgam the ideRticH 8 a3blid dosage
fom‘? S ?sb';l ; glg %lxgg u? ns)cghél_sh?Sﬁg%negsﬁngn?_q%hg%ré]&%erﬂ'@r comprises a

su1tdbl’tﬁcfoﬂﬁ§€%e frie€Ahpl6 8 BN Shdiin@NAREERpHaR Be h@dttbsmwa& fotdc@bh
is a solid dosage form such as a tablet, pell or

agmg@téﬁm)@@p%eh@orﬁam insesTRs sszradasion bp ligkinte colput the tfqmulatlon or to
oG PGS 2o e A0St e 2 1L

According to one aspect of the present invention there is provided a pharmaceutical
composition comprising a core comprising ZD6474 or a pharmaceutically acceptable salt
thereof, a brittle diluent and a second diluent which is practically insoluble and has ductile
compression properties and a coating.

The term ‘good compression properties’ relates to the mechanical properties of a
material or mixture of powdered components. A material with good compression properties
will consolidate under compressive force to form a “compact” which is of the requisite
hardness, is not prone to damage during mechanical agitation, is not prone to cépping, and can
be formed at higher processing speeds where strain rates are higher and time available for
compression is shorter.

The term ‘requisite hardness’ means sufficient mechanical strength, which will prevent

a compact from becoming damaged during subsequent processing or transport. This is related
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agai nst, for exanple, noisture ingress or degradation
by light, to colour the fornmulation, or to nodify or
control the rel ease of ZD6474 fromthe formulation. 20
woeasding to one aspect of the present i nvemdgraB20d386031
is provided a pharmaceutical conposition conprising a
core conprising ZD6474 or a pharmaceutically

acceptable salt thereof, -8-brittle diluent and a
second diluent which is practically insoluble and has

ductile conpression properties and a coating. The
to thegizaof G tablat erbensnensurpd sjelopprds (ki és erpiealita lepsid.8 x the

mﬁé‘?& 2?‘13 @%ﬂﬁg{léﬂm‘%ﬁl){% leght &?g gF‘iﬁ %‘E%@éterb)é\o n‘%%@ 8{) least 1.1

X tahﬂetapmdterelmmwldr]y aclrag dl2 dablet disdeter, e@apaldg&s leaet 1f30x eablet

) |ch| oft uisite
oo RS Satpahn B e o SRR i ALeaiek lvels o
hardﬁéﬁs‘dﬁiﬂtég?audn%n&%aﬂeotﬂﬁuﬁr%xfgapDl ng, and can be forned
at _hi gher processing speeds where strain rates are

hi Jheterna appingremeaps flegpmpleteqy pagiahisparatignon 2jsaucehgepe disc
frou?>8e g(%ﬁ)lr%glﬁéﬂl sirfidt! bﬁé {a\%{‘@u rﬂ%@ﬁlﬁnpregﬁ?m bk Gl ‘?J‘form a tablet

strengt prevent a conp
or dﬁnmulwqunmt pycaisavagedr bndling Gpbme dudsstritpd m:@astmrsgn dr T,

ns This is rel 05/ 1129 CT/
sotif R s e nte ek FREgorpE” Abadeah pive. MawYork
(1980pasLA QHeth Bt 4, PREDACKIICH labsagsfdxmplmaletsy val 1./Badsdbenafhntnd
the dianeter_of the tabl et , preferably at. | east

Lac@“%?“t%ﬂh Marqg] Relder Newrperk (8 ?er ably at least 1.1 x
t abpheferdi "ﬁgﬁhﬁf me%rtflé w%gﬁbn%he}e%9%bl& sfrfabed fﬁ@hﬂ I’ged

di anmeter, espéci al east 1.3 x et dianete
and/imélogreeeﬂtme 0tf heclnag dlrius@cagdn‘ehmnb]eqttgrbmedihecad aditation (esg.
at .ve ev 5 hardness disintegration
dumt‘% éfgceSSl% Aimgg #msﬁ{))r?}ag he term " capping' neans the

COoT et “disineafatibetl memp de@kdcass vifereby aaatlea breakaduadh ifliods
bott om surface of a tablet during

fromthe to c
COHSE‘B’I?B?%QI%H&GF “t‘l‘?é‘taﬁb‘ﬁ”élﬁ‘g}‘%t o forma tablet or

duThd@ s Y EHRRI PR OS AR A MRS foh @Mﬁﬂl@g disteRRRlOYtime of
is described’in Carstensen, T.

less piam A Arepdeulies) edyantageonsl ie@a!halpi(b'plgmqswnaﬁuemlatl@s than 9 minutes,
e Il
oret P REERR, 8 sAGRECHIS fEEA0 108 Wal 3 nfindlls b PRE i
mml.ites Fabrd pativataniyiess drad 5 mambmmdaaape,aaﬂu fess fan ¢ edimDesk ker |
York,.(.1 The term'f ity nmean he
SR AP RRP L e st et dve PR B &y gier
for a&ﬂﬁ)g/\to%‘élaﬂwﬂﬁ‘eﬁ iohus fiedt ki aﬁscWedbﬁ g3 kRgPat\Wate SEEHsepti G

to _nmechani cal agitation g{
The term “high drug Toading” means tha tablets of a high dosage, e.g. greater than

300mg, can be made of a size that patients can swallow. For example, a drug loading of 40%
ZD6474 produces a 200mg tablet with a compression weight, i.e. total weight of the tablet, of
500mg which is 11mm in diameter.

The term ‘brittle’ as in ‘brittle diluent’ means that the material has a yield pressure
(Py) of greater than 300MPa and/or a strain rate sensitivity of from 0 to 10%.

The term ‘ductile’ as in ‘ductile compression properties’ means that the material has a

yield pressure of less than 150MPa, preferably less than 120MPa, especially less than 100MPa
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during processing, handling or transportation). 15 The
term"disintegration"” nmeans the process whereby a

tabl et breaks down into its constituent particles
wiensindgontact with a fluid, The terra "appCropri0anEI31
disintegration tinme" nmeans for exanple a

disintegration tine of Iless than 12 m nutes,

advant ageously | ess than ##ninutes, conveniently |less
than 9 mnutes, preferably |ess than 8 mnutes, nore

preferably, less than 7 mnutes, particularly |ess )
and/rrhap 2 sramTaE sFOsiEdy ohBPe 184¢ Ho%lpafffﬁﬁblb'%@? %%%IIHO@% especially
' and especially less than 4 nminutes. The term
fron{gé)iqgtsgo ution" :means the process by which dr ug N
paThe tenss'frdély saliible’. andriprestigelly infadublel age asgles@ibpéby the British

absor bed it t first be. dissolved | L d.
ehacpestors Qobi 2RERA T Bio RSaell e Bt el o s con
be did®dd il ater itadthgdraues bawkendls MHa26YR, Tie @mpiptet effdefihisinns is

300rng, can be made of a size that patients can
Sho%lrﬁag\ﬁl.l- For exanple, a drug |oading of 40% 25 W474

produces a 200ng tablet with a conpression wei ght,

i.e. total weight of the tablet, of b5t1K)ng which is
Table I mm i n Aiquensisgolublfitpdefinitionsphrittl e’ as in “brittle

P~ |

O 1 cht' mearts tllat tllc natet I a; il = I C; Li J 1. ul ©
Desqriptiys tfm 1 oot or APREFYIIRE 1018 of dﬁglflﬁélyaﬁsrpgr 'fﬁgir@
sensitivity of fwamth hdliiR8éperhe t@mlductile’ as in
"ductile conpression properties’' nmeans that the
material has a SN essure of |ess than 15QwPa,

ferabty 1Tess 11 J0I0CP @, eSpEgpgal 1Y | €SS than
verd 5B Pa W0 2005 T19834 PCT/ cB2005/ 061831 - 14 and! or
Freelyaslublest r ai n r at Erogeh®il0i viy of frol01918@ 150%
eferably from10 tg 10Q0% especi al] om30 to
SOI“@[?% The terms ° ’i"g}sﬁb“’g& ubl e’ angl&?}p;troalf((:) ically
Sparkl3Soliiblee’ are asrodeRObilbed by the BrioBash
Phar macopoei a 2001- 2002 and are used to describe the

Slighthisahbleof sol ut eFERatO? 4990 t hat cahto5%e di ssol ved in
W RRly e EPer akyLLRoBe] YRRD 15_and &5C. _The conpl ete
Ve se ﬁ% N e?eieniti ons is shown in Table 1. Table 1
Prachcpliyansslublslanbi | i Mpredbfi HIOOP ons Desc¥Pptive term
s {%roxi mate volune of Iblalligranas per millilitre
er inmllilitres per (ng/m ) gram of solute

The present invention relates to pharmaceutical compositions comprising ZD6474 or a
pharmaceutically acceptable salt thereof.

Salts of ZD6474 for use in pharmaceutical compositions will be pharmaceutically
acceptable salts, but other salts may be useful in the production of ZD6474 and its
pharmaceutically acceptable salts. Such salts may be formed with an inorganic or organic
base which affords a pharmaceutically acceptable cation. Such salts with inorganic or organic
bases include for example an alkali metal salt, such as a sodium or potassium salt, an alkaline
earth metal salt such as a calcium or magnesium salt, an ammonium salt or for example a salt
with methylamine, dimethylamine, trimethylamine, piperidine, morpholine or tris-(2-

hydroxyethyl)amine.



Very soluble Less than I > 1000 ----------- --
Freely soluble From1l to 10 100 to 1000 Sol ubI e From
10 to 30 33.3 to 100 Sparingly soluble From30 to 100
w0 20081138343 Slightly soluble Form:t00 to 10Q®cB260so0d931
Very slightly soluble Form 1000 to 10000 0.1 to 1
Practically insoluble or More than 10000 < 0.1

i nsol ubl e The present invehtion relates to

phar maceuti cal conpositions conprising ZzD6474 or a 10

phar maceut i cal I% acceptable salt thereof. Salts of
zo@@ﬁm BRY P ﬁﬂﬁ#&ﬁ%@@&ﬁ 293 0f g IFBRKR ProgTHEes fpn aking

4 and its

ZDdQ'?@f P&%‘ihﬂeﬂf 2le¥74 asys&%a&@ a%co%alhg % al%ﬁbtf R es S Pidsribed in
be use I'n the production o
Wo;ﬂiéifrZﬁ&h dortexample yhaae d@p:t@ldl ieExahples 2(u2lh) szd () QféMOlQé/32651

o POvae s 2Bpar b Oh B e S LB R BRE b dpca

5 com@@dlﬁ@xs\bfﬂlhpre@aﬁg%nﬁomr organi ¢ 15 bases include for

exanple an al kali netal salt, such as, a sodi um or
potl e Bhagmacedtiqal coppositions phike Prasent 1veRtion may be prepyed by s

con@nﬁéﬁaf wemra{umﬁ%ﬁ rtﬁwm&ﬂ%t corRfte AR H{éh%ﬁhénaﬂf if Ploating is

exanple a salt w th nethyl am ne, di met hyl am nc,

desited; with filph eqnlingprogésgesr i di ne, norpholine or tri s-(2-

es| sed accC

2&&%3@%3&’ %12: BEE%? vmo%gf?é}é Psé;%%ﬁ%d c%éc%sigg ?'/e ?r%él?t%éture ofa

10 phthmowmqﬂrcompssmm dontpriniag iZDg4’Z4]&4h7pham’E&aeuttexﬁgn¢dcq>tM4

15

therﬁ';[,ﬁ be made according to any of the processes described

CORBEE32651; for exanpl e those described in
@%ﬁmﬂn EYDUP, a baltlR)diRed, 2{e6ondafiln¥idvihlén3g BRdtically 1nsoluble and

ef erably ZD6474 anhydrous free base is used fo
pr ép%dchg COMBICEHHRL PFARSEHAS 14l oPHoRadleBhsT excemanin o Rrﬁ@me a
Pressh enla&h\é%l%' on. The pharmaceuti cal conpositions of
the present 1nvention may be prepared by conventional
Mtadgmnga whiteblediqniddo therppvidbs vdihngixingompl 28utkide watmass liren
opt ona(llly, if a coating is desired, with film
aWﬁ ‘processes. According to the present invention
(fcheltﬁngtﬁeﬂﬁﬁuﬂeded a process for the nmanufacture of a

According to the present invention there is provided a process for the manufacture of a

pharmaceutical composition comprising ZD6474 or a pharmaceutically acceptable salt

20 thereof, comprising:

25

30

(a) mixing ZD6474, a brittle diluent such as dibasic calcium phosphate, a second diluent
which is practically insoluble and has ductile compression properties, such as
microcrystalline cellulose, optionally with other diluents such as crospovidone and
povidone, together in a suitable vessel, such as a high shear granulator, to produce a
homogeneous mix;

(b) adding a suitable liquid to the powders with mixing until a suitable wet mass is
obtained;

(c) passing the wet granules through a suitable screen to remove large particles;

(d) drying the mixture;

(e) passing the dried granules so formed through a further screen and blending the

mixture with a suitable lubricant such as magnesium stearate.



10 pharmaceutical conposition conprising ZD6474 or a
phar maceutically acceptable salt thereof, conprising:
(a) mxing ZD6474, a brittle diluent, a second dil uent
wihe@bii2g34pr acti cal |y i nsol ubl e and has ductpCirasB2005/001931
conpression properties, and optionally other
exci pients, to produce a honbgeneous m x; 15 (b)
adding a suitable liquid t¥-the powders with nixing
until a suitable wet mass is obtained; (c) drying the
m xture. According to the present invention there is .
pr & GEHtant RoMderaay hefomprsssidpgrtailst GpEs.grhich can then, if desired,
b b i TRl e R o S PR hrading an
aqueonsspesising of tha poating inggedkDEAMMD the tablet tertke di | uent such

as ,di basi c cal.ci.um phasphat a _second, di | uen whi ch
S AT poare o5t HERRRENERE: picAGERRR SridiEhbn cflciihe
5 ZD6RTORES phattacestitelly @Septiblesafiahiaredfad provided; @bptli e mixing
opt i onal lcélgWith ot her diluents such as crospovi done.
ZD64 ¥ 2 by gs Ay, suel gidipasic Galeum Bhaspliagy, @ seread diluenkihigh isg

pracfcally $oRBRARA BEsaEkIR tOhprelRorirOsiER, fich 2PmRANBERNARUS
m x; (b) adding a swtagl e liquid to the powders with
celluddsgi apgonailyivtitheothay idiludstsesugless areppgvidene agd payident; together in a
. Lng, the .hrough a suitable screen to
Smar%%fr‘%\slsg Oé’?%dg}geﬁ%lr“?’f%%géosﬁ H%%) drying the m xture; 30
10 ( eThpars powdertsh éorched ety e anvpresedmtd @blredbrdshr ough a

further screen apd bl ending,the mxture with a. .
G oGBS Peskire moy B rBe i e il gy g technique,
e.g. AR phctRA34hdRd rebBRZOSRAAA L8 ibressed Gntd bdlet By, t ant

powder ‘may be conpressed into tablet cores, which can
t h&he formulaied phasgaceutienl eorapastiions may bamedmipkiablers ar erpapes or

capsHRE L may 5eGedidd dﬂn%qg% mtgﬁg&ede%ﬁgél b&Gwby spraying an

aqueous ‘suspensi 0 e coating Ingredients onto the
15 Dissbhtibrtestoeti®d A further process for the manufacture of

SRR P R R o R SRS 2
A teR@IWY dvaluli@bn ditetioA W=75% at 45 minutes, wherein Q is the percentage of ZD6474

released at a given time, was applied.

Table 2

Apparatus :  USP equipment - Teflon coated paddles, clear glass
dissolution pots, six position minimum. United States
Pharmacopoeia Method II (paddle)

Medium volume 1000 mi

Dissolution medium : 0.5% sodium lauryl sulphate (SLS) solution

Stirring speed . 100 rpm

Temperature 1 37.0°C+0.5°C

Sampling volume : 10ml

Sampling times : 15,30, 45, 60 minutes"

20 " additional time points of 5, 10 and 90 minutes have been used for tablets that had a process

or formulation change.
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Z.D6474, a brittle diluent, such as dibasic cal ci um
phosphate, a second diluent which is practically
i nsol ubl e and has ductil e conpression properties, such
ves 205/cnoar ystal line  cel |l ul ose, optionally wcrieBedoberost
di luents such as crospovidone and povidone, together
in a suitable vessel to produce a honbgeneous m x. 10
The dry powder so forned ry be conpressed into tabl et
cores. Alternatively the powder may be forned into
. granules by a dry granulation technique, e.g. roller
Diss GHQQEFﬂbWPPGWG“ﬂW@ resul tant granul es conpressed into

taple htrgso(ff%s/osigr}ﬁ Q’expla W&i@é&i\}u@ioo g of sodium lauryl
e

conposi f1ons nay to t 'ets or granul es or
sulpletepalke edivandodeeg) swphate)sn édﬁtraswfrvgatetrh%lmm teotizucyely &6riabent 30

. _belgw. 15 Di
i i PR UL Pab Rl (SR AR bR b LB B
medialby ha@ of 10, ofy. RaieabT 378 SES ailutam tOOZlD lﬁfets m|m;c@esgﬁ%2aﬂmes

45 m nut es, wher ei n Qis the percentage of ZD6474
of 0.5%| SLSIBRAIER- a gi ven tine, was applied. Table 2

D““ﬁﬁ%%hghggﬂwﬁ ngfui prent - Teflon coated paddles, clear

i'ssol ution pots, six position mininmm United
The stsmtegsatlmthp oh 6 opibddunl bletsorks (determpinert bedeswled igml ¢56 Puipehe

s PR 20 AT OB 46 s g e

dlscsTE‘mDe]!ha(mfneteS)?at @GichQllBHCablSa msintdggatad)dlasn'&oid}dm
Sanpling tinmes 15, 30, 45, 60 nminutes 20 additiona
time points of 5, 10 and 90 m nutes have been used for

Disiht8RhinSs téiRideRtB 96 RORYESFher: - - ------
""""""" or formulation change. WO 2005/ 112934

(PCT/ ap2BBe oanassion the sereem @sol ut i on medi um prepar ati on
(ii) if there is a residue, it consists of a soft mass having no palpably firm, unmoistened

core, or

(iii)  only fragments of coating remain.

The tablets pass the test if all six have disintegrated within 30 minutes.
If any of the tablets have not disintegrated within 30 minutes, the test is repeated on a further

six tablets using 0.1M HCI as disintegration medium.

Yield Pressure Test Method

The yield pressure of a material can be determined by compressing it in a compaction
simulator using a simple uniaxial saw tooth displacement/time profile and measuring the
corresponding forces. The compaction simulator is fitted with 10mm flat-faced punches and
the material is compressed to zero porosity at a specific punch velocity. The
force/displacement data generated are manipulated to produce a Heckel plot and the yield
pressure is equivalent to the reciprocal of the straight portion of the Heckel plot. This test can
be performed at different punch velocities to determine the effect of scale-up on the

deformation characteristics of the material.
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Two litres of 5% LS nedi um was prepared, e.g. by
di ssolving 100 g of sodiumlauryl sul phate (aka
sodi um dodecyl sul phate) in 2 litres of water,
e Roosiregssacont i nuously for about 30 m nut es.PCTHEBR005/001931
preparing a suitable anmount of 0.5% SLS nedi um by
diluting the 50 SLS 5 nedia by a factor of 10, e.g. 2
litres of 5% SLS diluted t4$-20 litres with water, to
give 20 litres of 0.5% SLS nedium Disintegration
Test Method The disintegration tinme of 6 individua
Heckeh¢sluatien was det er mi ned, as described in Test A in the
Eur opean Phar nmacopoei a (Ph Eur 2002), using water as
the imersion fluid and omtting the 10 discs. The
; tli __éﬂigutes) at which all 6 tablets disintegrated
n(lTngge‘r cof'ded. Disintegration is considered to be
achi eved when: (i) no residue remains on the screen,
or (ii) if thereis a residue, it consists of a soft
wheneds sndha eic egnstent sk gieed fyond fhe slopeipndontsrcepte thedotcor e, or
. Giiil)..only.fragnents, of coating remain. The tablets
il é’ﬁgglzﬂf‘ﬁee%(sé?taggr ssgﬁsp'si X have disintegrated within 30
m nutes. If any of the tablets have not disintegrated
wi thin 30 m. nutes test i.s repeated on a further
(RefRongriy K AEEe ok ity Ore RFHCE PUsh GFOF R i Eorppfetion of a
varidWpSH iR riald. 8| rthalRh. ShatiRoll 8719933 brodsgie yiel d pressure
of a material can be determ ned by conpressing it in a
conpaction sinulator using a sinple uniaxial saw
] . t/time profile and neasuring the 25
Stra%:ngl?‘lrngssg%%‘g‘{"%(gﬁ ces. The conpaction simulator is
f | Theextaini rhte séBitivity ofis mbwdeldap bechiedatethebing themeat weld al

presy s Sap D GICU e o PPl SE OB * QAR G By gunch

fBL pul ated to produce a Heckel plot and the yield
pressure is equivalent to the reciprocal of the
straight portion of the Heckel plot. This test can be
perforned at different punch velocities to determ ne
SRsmMé'&EmIfOOScaI e-up on the 30 deformation

char dot®ristics of the material. WD 2005/112933

PCT/ C32005/ 091931 -18- Heckel equation

velo

(Ref: Rowe, R. C., Roberts, R.J., Chapter 1, pg 34 in Advances in Pharmaceutical Sciences.
Eds Ganderton, Jones, McGinity. Vol. 7 1995)

Hardness Test Procedure (300 mg tablets)
The hardness of 15 individual tablets, selected from a batch at random, were measured
using a Schleuniger Hardness Tester Model 6D or equivalent. The hardness of each tablet

was measured along its diameter. The average ‘hardness’ is reported in kiloponds (kP).

Friability Test Method

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.
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Inf{ 1) = KP+A 1-D 5 where K and A are constants
obtai ned fromthe slope and intercept of the plot D
is the relative density at pressure P. (Ref: Roberts,
wo 20d5n1@asd Rowe, R C., The effect of punch vetocGBbowsoensi
the conpaction of a variety of materials. J. Pharm
Pharmacol ., 37 (1985) 377-384) 10 Strain Rate
Sensitivity (SRS) The strd®n rate sensitivity of a
material can be cal cul ated using the nean yield
pressures (1'y) calculated for a material at fast (300
o b nh;irnmwtwcywnpemm Of the PEesant iRy GREM arg BleEably fosmulgtsd
into @B Pl miARfe acRifio B A B R P, Bl
pellet%hgmmeselméngaé h&dioe safesapsulé] disasible powders dogrammiles); or for

Vol Har d Test d 300
vaginy O oS oAt it O UT e le b 2 pEar 0 P RAF e ot o,

s eA@ﬁ&ts& ao@the dizbaf BB dade Jf TMEAM reWiited FOERS tHeRPeutiér NY
a Schl euni ger Hardness Tester Mdel 6D or equival ent.

propiylestin sreemeniof aparigelar dizggpeetiate welknaresaily & vaicdrigpandipeg on the
host Eé’rfl’éﬂs e éout% Eﬁd‘ﬁﬂ Et?agl%n fhg @@@ﬁt df he' 1ﬁﬁé§5 Bﬁ%eir&ted Preferably

25 Friability Tds
a daltyabbemghmng ddemayled iy CM]OW@ HO&’RY!BI’ Fl‘leaiaéﬂ dosg vall necessarily be
varie e B 68 vl B prtioaR R B ERsbuer 2 B WVeny

of thélliibss\Wang tle@BmVActof dinyly the@ptiabinebsagantly bl &etélaﬁhﬁlﬁ/ the
re-wei ghed. The friability is expressed as the | oss of

Prac@@“?Fa"él? 15 frgeting apEPEUFURPAER: as a percentage of the
| NA ddotlind B9 SurtHPa B0 kIR enREL B8R 108 %ddd a pHb®maceutical

composition comprising ZD6474 or a pharmaceutically acceptable salt thereof according to the
present invention as described hereinbefore, for use in a method of treatment of the human or
animal body by therapy.

Pharmaceutical compositions of the present invention inhibit VEGF receptor tyrosine
kinase activity and are therefore of interest for their antiangiogenic effects and/or their ability to
cause a reduction in vascular permeability.

A further feature of the present invention is a pharmaceutical composition comprising
ZD6474 or a pharmaceutically acceptable salt thereof according to the present invention as
described hereinbefore, for use as a medicament, conveniently a pharmaceutical composition
comprising ZD6474 or a pharmaceutically acceptable salt thereof according to the present
invention as described hereinbefore, for use as a medicament for producing an antiangiogenic
and/or vascular permeability reducing effect in a warm-blooded animal such as a human
being.

Thus according to a further aspect of the present invention there is provided the use of a
pharmaceutical composition comprising ZD6474 or a pharmaceutically acceptable salt thereof
according to the present invention as described hereinbefore in the manufacture of a
medicament for use in the production of an antiangiogenic and/or vascular permeability

reducing effect in a warm-blooded animal such as a human being.
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The pharmaceutical conpositions of the present
invention are preferably fornulated into tablets but
may be nmade into another form suitable for ora
veelpiopiieb:at i on, (for exanple pellets, gran®CesB2005001931
| ozenges, hard or soft capsul es, dispersible powders
or granules); or for vaginal or rectal adm nistration
(for exanple as a pessary*%k a suppository). 5 As
stated above the size of the dose of ZD6474 required
for the therapeutic or rophyl actj c treatnment of
kGRG0 2 teatoet o BE RN HACLOS 1Y 5 PSR
prodﬁ’&ﬂgeﬁ}pdnﬁgn%?&ehi'a @nd/BOBkculldrgRERAi it @ ducPiM @febifin a warm-blooded
adm nistration and the severity of the illness being
animg}, eeched a hpmed bairg, inneed ofigich yreafmert Which gpaprigefpeniistering to
1= / ! 7 i ! i
L e
pharinaeatiedlly atdeptaplasili thedeaf accanding tofhe pebsem iirsentiin asmiescaibet
Ige severity 10 of the illness being treated.
hereifpBiedi ngl y t he opti mum dosage may be deternined by
t hgs stRe@atove tmgﬁﬁnﬂmalﬂcﬁ dofrpaditistd oR the pRakitiigieh@dn as defined
patient. According to a further aspect of the present
herein ggaceftintergstiipraheir pdiapgipganirandor pasgylpeReaneabdify cffects.

_ rot _ " . g .
oGRS L SO I AEDALA Sy BUBRTAEAL SOUL i e
states inlading cancas(inbbsiorg lbeceiney ewulipts royedomd and lywphdnge) adiabetes,
net hod of .treat, t af the hyman or 1 ni dy b
psoriprie, oy o R o Rl sl i B R Rloma; BB hiansciRCY Y

nephkdpaehits) Aherbrd) iafrbrial Wslehodi€ aspimhuteydiRadencuts infRSenation,
activity and are therefore of interest for their .

lymphagderngindgaiiesis iy dundions gisgine blsatipe afis qoptay disgpsesithyrgtinal

vessé@ prRAEH AR Ihdiny ARCHAH rRRIEEaE dritdn. PhidHabdi8Eal compositions
f gat ure of the present invention is a pharnmaceutica

of the prepans invewionaoagxpecsédig be partizmadyruseil ingthe prophylaxis and treatment

of di?ei:e]lsaers g?%ea%tci Cc%rl a|m¥l 1{5%85 %ts%%lo a.Sﬁil F}"B‘L“gﬁﬁ Eﬁ’grm‘g%eﬁﬁ%a? .g(’ghq?(}ggions

od for

e sent 1nventron as —descr el nbe
of thel iveffonard@peaan®riow alvamegeoedly thy geowth af priraay ticeburrent

.conposition caonmprising ZD6474 oy, a pharmaceutically .
solidQERTE A SR ThEUGT PARETH g BB GG difes and kin.
Moré EY86411yPhadBacElRR I doRPEsi G R QE®R inveRfion &€ eRfecd to slow

medi canent for produci ng an anti angi ogeni c and/ or

advaptageaybly ﬁhe@@mf@@ﬁtqmqups ip@glggchbcaérpqr@gqi 11} mn&cancer, for example
mesoifid !aﬁggﬁﬂsrﬁﬁifazﬁhwg&g%e@gm MBoré BadiE1AGy ?M&eutical

according to a furt peéct of the present” T nvention
compdsiioas dfsthpinewmitihe cret xpeatesicto arfhilzit anyfemmefoenter ewbeiated with

ViR |-Seiit FClyTont it Srmf OB R i Rimd o

inhibit € floveofaBosd §fimbiyad rdvarreitRblef uieuls Whidhearemsodiaed wite
of a medicanent for_use in_the production of an

VEGEnespasigihogessitenamsybich gresemifiganthedependsny qny YEGE for their growth

and spread, including for example, certain tumours of the colon (including rectum), pancreas,
bladder, breast, prostate, lung, vulva, skin and particularly NSCLC.

In another aspect of the present invention the pharmaceutical compositions of the
present invention as defined herein are expected to inhibit the growth of those primary and
recurrent solid tumours which are associated with VEGF especially those tumours which are

significantly dependent on VEGF for their growth and spread.
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30 reducing effect in a warm bl ooded ani mal such as a
human bei ng. WO 2005/ 112934 PC r/ GB29n5/ 001931
According to a further feature of the present
worenizesd there is provided a nethod for preducBgsansi
anti angi ogeni ¢ and/or vascular permeability reducing
effect in a warm bl ooded animal, such as a human
being, in need of such tredenent which conprises

adm nistering to said animal an effective anmount of a
phar maceuti cal conposition conprising 706474 or a
phiraraiber aspech pf the Bes@pinygtiondhg Rha{f%g@t?ﬁl REWSHHPHPL s

presé'nlaﬁl dtﬁ)%%@ﬁeﬁrféﬁ‘ﬁ%in%e e&e@wmmﬁ@ H3-erf opHass Isa{rsaryﬁﬁi

stated above the pharmaceutical conpositions of
recuyyers selivt tuinovns mlﬁahrma@smwmﬂi both VEGT aad &GS eSPmaélb’élmse

tumOélﬁ\gﬁlfhl?arre S%HJnt ica eo&%gnt% ";W:ﬂ“frl*oand\ﬁ;?l!“:f’%)I ﬁwu%ﬁ&ﬁﬁ%% %ﬂréa\é

I'S an /or an | ncrease vascu

per ]l‘iﬂi‘;ﬂhhhztcétftldalsccm{pasﬁﬁﬁs df thedpriefidnveatigeaiefidedleade mh@ be
states i ncI udi ng cancer (i ncl udi _ng | eukaem . a, ml ti
aggltlo

dmw%,séqr asRle thei;ﬁ;m%m Invgive gy B)Sq)qqngg?lgon of the pre ent

invehtRUGRS Binthre @tﬁ&lfkﬁb&ém%es 45aRe ?rhatﬁleﬁ?t@r S&Uﬁ%onﬁﬁ@ ff@eﬁﬂblﬁ'ﬁ?&y be
acute and chronic neplropahies, athcronla, arterial

achigved b ey Phthe siupnegns, Sequentitl erseaarate agmipisiration of the individual

conpJELRTTR ey, TSR T FACREE O B o e

combinhitionrof diffeadnt forms sfdreapnailt idf teratitdcb patient withlcanger. In medical

e-:re| ated macyl.ar d ene Pha
onoo it bt srao sty O iR ARGt RSt teszp lieiggenic
and/&1vabsilR %Eﬁrhe@bih;%ﬁje&’ucﬁ@&feuﬂmdnﬂddfﬁed ReTEIRbRfbB oy bamﬂlrgery,
t r eat nent i seases such as cancer and Kaposi '

radiofharenyrps chemothpasd cul ar pl nar maceut i cai conpositi ons
of [
sﬁlg@% ﬁ%g@bﬂ& R &c;})eaafﬁ)gﬁfaﬁ& doth gt@em @5&9&? gﬂgﬂ t)ngdunng

t he primar recurr I d tunD
or affep thegxdampitefion hisa pimhoacputgah@nmsl,uom haa@d@rbed bereast |

prastate, lungs and skin. . e _es eC|

P aRheEeEReuE s 1 sriBh e IR TR Raevicoisamperiion of
the pidsent@xRaabed definad RwiR hcridy thiotagsaitet yn W0 Y3265 lwhedh is
~ tunours i,n colorectal cancer and in |lu cancer, for
incopRERsl herei RS GHRECE-oPReh SR AT ARYSTHRY ‘fo"Efég Ve Tpaimy @at?:g&ﬁ&%‘?f
therdpRfelent: More particul arly pharmaceuti cal

conpositions of the invention are expected to inhibit

ang}) bﬁxed@nt@nglcanmerasme@d@gédsqdar rgetmaRentic| udi ng

lpl e nyel oma and | ynphoma and al so, for
gﬁ‘pﬁ%ﬁ?c |nh| bit the growth of those primary and

r e(ﬂﬂ)lmelbgcai@ésPdnsrcmnmfreﬁs (fdriegmple éntarésa@g] at ed with 25

dopEHBBRR G e e ROy eBi b and spr cad,

i nGhY dgaalfé@ﬁvmmp@asn@%gm dothbBRtbTE thdfredfNR ve&d if Pnedical
rectun), pancreas bl adder, breast,

ncl u
Oncoi}?g)fs!rdt%heflcﬁ?@neﬁlﬁﬂwtaéq(l n and particul arly NSCLC.

(vi) antisense therapies;
(vii) gene therapy approaches; and

(ix) immunotherapy approaches.

The invention is illustrated below by the following non-limiting examples:



10

15

i n anot her aspect of the. present invention the
phar maceuti cal conpositions of the present invention
as defined herein are expected to inhibit the growth
Voo 200bvoes4pri mary and 30 recurrent solid tumromcs2mbioabsl
are associated with VEGF especially those tunours
which are significantly dependent on VEGF for their
growt h and spread. WO 20052412934 PCT/ GB2005/ 001931
-21 In another aspect of the present invention the
phar maceuti cal conpositions of the present invention
Exagpleibf j ned herein are expected to inhibit the growh
ZDE74 %lmg daﬁieﬁqralﬁle@i?grmﬁfﬁé{_%gﬂﬁn §Q!8ﬂﬂngﬂm§h§ ich
h both VE and E

are associ i G speciallv those

cilated wt 0

Ingrediesur s whi ch are si gni mgtabt |y dependdntction VEG- and

Tabgb‘ﬁ)ﬁ%si tions of the present i nvention as defined

7ZD@ag4ei n may be adm nistepgd as a sol e thar@pgnor my
involve, in addition to a conposition of the present

Dibasipcateiumpphosphate or nore Sdher subst ancedilupei/ or
: S@E & h conj oi treat ment nmay; achi eved
Mc{)oyr(/: way gf%a%%ogggi mul tane%s, sequenti al béfrag%tepar ate
Crospdmidonest r at i on of the iBdisvi dual conpdignegrant the
treatnent. In the field. of nedical oncql.o it is
Povidgsal practice to use &910 conbi nat i oginb‘g}/di fferent.

Magh¥iis s@hrate? €at ment to treat each pati emubMéanh cancer.

Ln - nedical ohcology _-th nt(s) of such
\ 7

Totatonj oi nt treatment in adé@?Pm8n to the antiangi ogenic

Tt vascutar pernmeabi Tty Teduci g treat ment
Tab%{eﬁaﬁ{é%l her ei nbef ore may be: surgery, radiotherapy or

Hydedxgpropylenaipycellfiosejer y may.7angpri se t he Fiteformofgpgsrt i al
or conmpl e Aunmour resecgtjon, prior to, during 15 or

POIYSW%P%_%&%% nistratio Ogpe a phar mac e GLasiGiper

Titafi@R9iSkidb™on as descri bed gwggei n. O her Opacifier

h_a

Footpbigs:nElaciotlowiag exapipds iveieonedin Exampledr esent i nventi on

._def iened .her.ein incl ud hose described in WO

(1] lpg.%%@%%\ﬁﬁlfgﬂmiugnphPsrPé%treg%%‘%cﬁaegwher ein by reference.
EtoifSUalt-IoibeMireey apy nmay cover five main categories of

t hergpeutic agent: 20 (i) _other antiangi ogeni c_agents,
2] AvigalC Bvtee vl CSWP%%(@%%PM% grasftoal, Plujadsiopi, Reopsylyagia,
usmgents; (iii) biological response nodifiers (for

exanpl e interferon); (iv) antibodies (for exanple
[3] P@ijpé@éq)@@mwspogﬁ@e (Intemational Speciality Products, Wayne, New Jersey,

USA).

[4] Plasdone® povidone K29-K32 (International Speciality Products, Wayne, New Jersey,
USA).

[5] Magnesium Stearate ex. Mallinckrodt, St Louis, Missouri, USA.

[6] HPMC 606 Grade 2910, 6¢P dynamic viscosity (measured at 2%w/v in water at 20°C) ex
Shin Etsu).

[7] Polyethylene glycol 300, Reagent Chemical Services Ltd (Runcorn UK).

[8] Titanium dioxide and a portion of the HPMC606 were provided in White Speedpaste
30001, Ansteads [address] or Opaspray White M-1-28813, Colorcon Ltd, Dartford, Kent, UK.
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(v) antiproliferative/antineoplastic drugs and

conbi nations thereof, as used in nedical 25 oncol ogy;

and ot her categories of agent are: (vi) antisense

woeeapi2es;, (vii) gene therapy approaches; amdT/GH2¥05/001931

i mrunot her apy approaches. 30 The invention is

illustrated bel ow by the follow ng non-limting

exanpl es: WD 2005/ 112934 P&/ G82005/ 001931 - 22-

Exanpl e-1 ZD6474 300ng Coated Tabl et Forrmul ati on (16nmm

X 7.8mm pi || ow shaped I ngr edi ent /tab Function

TaPeforaplagiongssorihed agExample £ .%p@gfe% by egnpentiopalvit ci um
granana&p f&aﬁlsress?&ﬁan@fhmesu,l#rsae&eg YileAddang, B&lslcWhRAR? 75

l uent "~ Crospovi done3 .5 Disintegrant Povidoned4 15

pho&mhwdemcrqvagta&mc arHudasearespeBidanesng ghyidenentere mixed together in a

------- ----_Total 7 Tabl e 0
i ST SRR 0 s ARt e B b v
watc@ges then Rodedad the ipewderg byih 6l idid(kés Bt nﬂﬂnphﬁs td pl‘odtefz a suitable

Ti tani um Di oxi.de8 4. aci fi e Foot not es:
wet 3% G Gt SRRYIEN e gaaﬁglfg@%}g%awl fRolesera @ fimo‘[f‘/ﬂj’fge particles

and &Rh GROAITHe ded g[kaaﬁbw&@hfen s@&‘ﬁh&ﬁﬁﬁta ?urﬁ%%p Q4R ah@lended

Etoil e Part-Di eu, France) % Avi cel
withyi % piée pyesmilledl magnesiam W@@e fior @0, mimmes. | ”ﬁheerpﬁ%wmcmwules were

comggkéeagﬂ) &lﬂie?corg CRARN lvye?@ﬂhgn coa{‘é%%)smg a conventional pan coater. The
film coat was applied by spraying an aqueous suspension of the hydroxypropyl

methylcellulose, polyethylene glycol 300 and titanium dioxide onto the tablet cores.

Tablets of Example 1 formulation were compressed using a high-speed rotary press
and tested using methods described previously. The following results were generated.

The mean hardness of the compressed tablets was 37.2 kp and the mean friability of 20
tablets was 0.13%. No tablet defects (including capping) were observed during the
manufacture of these tablets.

The mean disintegration time of the tablets was 6 minutes. Dissolution profiles of the
ZD6474 300mg white film coated (WFC) tablets in 0.5% sodium lauryl sulphate at 37°C,
before and after storage (in HDPE bottles) at elevated temperature and humidity are shown in
Figure 2.

No significant change was observed in the dissolution profiles of tablets after storage

in HDPE bottles for up to 6 months at 40°C/75% Relative Humidity (RH).



[ 3] Pol ypl asdone(r) crospovi done (Internati onal

Speciality Products, Wayne, New Jersey, USA). [4]

Pl asdone(r) povi done K29-K32 (International Speciality
WD ediet2834 \WWayne, New Jersey, 10 USA). [5] WagaB2003/091931

Stearate ex. Mllinckrodt, St Louis, Mssouri, USA

[6] I PMC 606 G ade 2910, 6¢P dynam c viscosity

(measured at 2%wlv i n wat e?4-at 20C) ex Shin Etsu).

[ 7] Pol yethyl ene glycol 300, Reagent Chem cal Services

Ltd (Runcorn UK). 15 [8] Titani um di oxi de and a
Exa on of the HPMC606 were provided in Wite

cma%sﬁﬂﬁ %ﬁkﬁmﬁpmlm(%%ﬁt%% abiddélé easihmPsh or ay
ite M 1-28813, | orcon Ltd, Dartford, Kent, UK. WD
mcm%ﬁ?ﬂlmﬂﬂpﬂﬂmmm&mﬁcal) 23 The fornul ation

granul ation, conpr &%f g
7DeAnHcesses. The ZD6474, dphasi ¢ cal ci umpacpiosiehat e,
m crocrystal |l ine cellul ose, crospovidone and povi done
Dibagisrcalcinxghpsphgdpet her i n 417 hi gh shear gPadeMtat or for 5
. 1 duce a ho eneous m X. % w of
MIC%:CJ [ 1;%2%&%1“\%1 er was thgﬁ@added to the%glg%rers with 6
Sodiminrstrrgdsglyailae mi xi ng ti 68 to produce aDiumtegraite wet
P ].réass. The wet granul es re passed throu L2 sui tabl e
Vi§®%en to renove | arge ggrti cles and dried. The
Soditifd ledyiuhktees were thes passed t hr ouglWwetidgugeiner
screen and blended wth 1% ww pre-m |l ed nagnesi um
Maggeshyp se@attor 2.5 minuted? The resul t antUBFSRRUI es were
Totzt ONPT ESSET TNTO Tabl el GgfEine W Ch Wer e then coat ed
__using a conventional pan coater. The 10 film coat was
appl i ed by sprayi ng an agueous suspension of the

hydr oxypr.opyl , met hyl cel | ul. ose, pol yethyl ene gl ycol 300

e PR g _ﬁwl? 754 Bgpdd %%90@&?@%% Bickt s
gran@fati&X @8mprRssion A0 Hith 3bARHY pYREReS SR HSBA déskiB&d Aove. The

hi gh-speed rotary press and tested using nethods
hardgess of iablets cpmpiebssd st 148 MRewanl- Yk Age dsggraiopdims of these

Lated T . of 11 hlet s
e S U B O S T o
manwfastufe. of Bidse fabletsabl et defects (includi ng cappi ng) were

observed during the manufacture of these tablets. The

nmean disintegration tine of the tablets was 6 m nutes.
Di ssolution profiles of the
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ZD6474 300ng white filmcoated (WC) tablets in 0.5%
sodi um | auryl sul phate at 37C, before and after
storage (in HDPE bottles) at el evated tenperature and
waindodi2ysdar e shown in 20 Figure 2. No si gniPCira®se05/001931
change was observed in the dissolution profiles of
tablets after storage in HDPE bottles for up to 6
nont hs at 40C175% Rel ati ve?¥unidity (RH). 25 WO
2005/ 112934 PCT/ GB2005/ 001931 .24_ Exanple 2
Conmposition of ZD6474 400 ng tablet cores (Dibasic
Exampled ym phosphate/ nicrocrystalline cellulose) (19mm
ol itisoE Z D684 50 i i - ' ZD6474
Condpgb A RE LRI A rhe L S80S P PSR B bige
micioictystalline deflaloss) (18mm x| 1i0man eldipticdlbse 100 Di | uent

Ingredight;  Sodi um lauryl sH¥RBte 3 Wetti

zDepgnesium stearate 10 Lupgpcant Total abHEDaddp The
formul ati on descri bed as Exanple 2 was prepared by

Tribgtheadgitn pheiphatet  granubdii on, conpres&lilyentand film
: j ses, siml to that desegyji bed above.
Mcﬁ’gﬁgﬂa@gﬁg@%ﬁoggs of tabl é?(g conpr essed gjtlfu 8 MPa was
Sodinfh sarsipglychiietedi si nt egr attbon ti me of thé&senttghites was
.4 mnutes. No tablet fects (includiyng, cappi ng)

b St

Povidane observed during th&’ manufacture ese

Sodibah@YSsulphie20051112934 3PCT/ GB2005/ 001 SKektingaganp! e 3
Conposition of ZD6474 400 ng tablet cores (Tribasic
Maggegiem sifi@osphat e / i dPocrystaliine d8btiginbse) (19mMm

Totak Tormmertipticar) 1000.0mg

The formulation described as Example 3 was prepared by conventional wet
granulation, compression and film coating processes. The tablets were compressed using a
high-speed rotary press running at 100,000 tablets per hour and then tested using methods
described previously.

The mean hardness of tablets compressed at a compaction pressure of 133 MPa was
27.3 kp. No tablet defects (including capping) were observed during the manufacture of these

tablets. The mean disintegration time of tablets compressed at 133 MPa was 4.4 minutes.



I ngredi ent ng/tab Function ZD6474 400.0 Active agent

Tri basi ¢ cal ci um phosphate 417 D | uent

M crocrystalline cellulose 100 Diluent Sodium starch

WoOypwsiiizaze 50 Di si ntegrant Povidone 20 Bi nden/GB3asioonds1

| auryl sul phate 3 Wetting agent Magnesium stearate 10

Lubricant Total 1000.0ng The fornul ati on descri bed as

Exanpl e 3 was prepared by-¥onventional wet

granul ation, conpression and film coating processes.

The tablets were conpressed using a 5 high-speed
Examplef y press running at 100,000 tablets per hour and

Con %oﬁ of gﬁ%'ﬂﬂ nggﬁ%ib? QSres 691%5&1: g:g&uﬂ{ ﬂ}Us Lby. The

ness ets conpress at a c aCtI on

pr essur e pfe-gel&mﬁd starsh) (2911131 Ikmmmllipmhbt def ects

I“g"ﬁﬁ'ﬁﬂ? acture of these i . BFt9™t egr at i on
ZD6W)4T® Of tablets conpresggglpat 133 MPa WRgydagint™ NUL ES.
10 WD 2005/ 112934 PCTI GB2005/ 001931 -26- Exanple 4

Dibagigreplosimt phwwplafe ZD6474 4807 ng tabl et coPégentDi basi ¢

) ci um sphate / elatinised s ) (19mMm x
Ee %?mﬁ‘me% tﬁggtl cal) | ngrg%[gent ng/ t ab F?J)ﬁﬁl%lnon ZD6474

SodidfGtdichiglydolisteagent  Di ba8i ¢ cal ci um phdsgregrent417
| uent Pre-gel atini seg starch 100 Di }Bﬂﬂﬁﬁ Sodi um
Povigeng ch gl ycol late 50 Di $9ntegrant Pov B 20 Bi nder

Sodie@dhl suphy! sul phate 3 Wetting agent wetting agent

Magnesium stearate 10 Lubricant

Total 1000.0mg

=8

The formulation described as Example 4 was prepared by conventional wet
granulation, compression and film coating processes, similar to that described above. The
hardness of tablets compressed at 142 MPa was 24.5 kp. The disintegration time of these
tables was 4.9 minutes. No tablet defects (including capping) were observed during the
manufacture of these tablets.

Example §
Composition of ZD6474 200 mg tablet cores (Dibasic calcium phosphate /

microcrystalline cellulose) (11mm round)

Ingredient mg/tab Function
ZD6474 200.0 Active agent
Dibasic calcium phosphate 233.5 Diluent
Microcrystalline cellulose 25 Diluent
Sodium starch glycollate 25 Disintegrant
Povidone 10 Binder
Sodium lauryl sulphate 1.5. Wetting agent
Magnesium stearate 5 Lubricant

Total 500.0mg
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Magnesi um stearate 10 Lubricant Total 1000.0ng The
formul ati on descri bed as Exanple 4 was prepared by
conventional wet granul ation, conpression and film
WO200snteop ocesses, simlar to that descri bedcalmBeans/001931
The 5 hardness of tablets conpressed at 142 MPa was
24.5 kp. The disintegration_tinme of these tables was
4.9 nminutes. No tablet defétts (i ncludi ng cappi ng)
wer e, observed durlng the manufacture of these
tabl et s. 5 Conposition of zZD6474 200 t abl et
corlée fcmllagglr éese%treé@aﬁf(wgaw grepareqh PY.cQIVERHONa| et ne
granfafahw lceﬁag)es&aﬁlm f1RER8Hng! ;ﬁ‘&!e?s@k &Ml 8d thaiekcibed | iRRle. The
0 Active agent Dibasic cal cium phosphate
hard@@%.oﬁ taplers comprespdda bTIMRA wids| [7rekie dhe disintegragign Dink gbilese

' sint. ' 0
bl ek NPHEL RSl LSRR ot Pl ARG o
manivEagtaesofulese tabhersodt EOIEprbsshjhlpm%Eﬁres of 150MPa._S ome capping was -

------------------ ng WO 20051112934
°bsq5Y9Fl/ a:h8h GBI IdRPresyes (yaqter fllﬁ‘Pﬁ'a o n described as
Exanpl e 5 was prepared by conventional wet
granul ation, conpression and film coating processes,
simlar to that descri bed above. The hardness of
tabl ets conpressed at 150Pa was 17.4 kp. The
di sintegration tinme of these tables was 4.0 m nutes.
No tabl et defects (including capping) were observed
during the 5 manufacture of these tablets at
conpressi on pressures of 150VSI Pa. Sone cappi ng was
observed at hi gh conpression pressures (greater than
200N Pa). 10
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15 20 25 30 -28- CLAIMS 1. A pharnmaceuti cal
conposi tion conprising 4-(4-brono--fluoroanilino)--
nmet hr oxgy- 7- ( 1- met hyl pi peri di n- 4-vi r net hoxv) qui nazol i n
e or a pharmaceutically acceptable salt 5 thereof, a
brittle diluent and a secong diluent: which is
practically insoluble in water and has ductile
conpression properties. 2. A pharnmaceuti cal
CLA osition according to claiml wherein the brittle
ent is dibasic calciumphosphate. 10 3. A
phar maceuti cal conposition according to claim1l or
claim2 wherein the second diluent which; s
prlaofxipbaﬂrlhqsceﬁltmbtmmb@itiom anatpersingné-(hasorgerg tldoeoanilino)-6-

et S LR S S 085t

theredf, G BRI GluREE ard®) sebbiRiluchPwilh g?ﬁra&'l&lﬂg/ ?ﬁsb}ﬁbié AW aterlddd has
50) parts 4- (4-hrono-2-tluoroanilino)-6:nrethoxy-

ductilz-coinpreseiohyrgriepiéesi di n- 4- yI r net hoxy) rI ui nazol ine or a
phar maceutically acceptable salt thereof; (b) froml
to 96 (particularly from10 to 70) parts of a brittle

did ug ?Ban@a@gut?c(al é&ﬁp&sftﬁﬁﬁ'a& %’df’ﬂ% t8 Qla( "’lr&d‘lé}é{h qhd WrithiE Qlbent is

1 to 15) parts of a secon

dibasmmumaihbgphatmsol uble in water and has ductl l e
conpression properties; wherein all parts are by
wei ght and the sum of the parts (a)+(b)+(c)=100. 5. A

P @rﬁﬁﬁ%ﬁﬁdc%}capgﬂ?@ﬁitwn?ﬁc gﬁ%rtg D1 r ™ herein the second

wherein britt asi c cal cium
diluepthvolsiph &t ractivally Bomibledn dvatiirlaué hbs dditibdicdnsprpgsiet propdrtiys is
. insol ubl e.in water and has ductile conpression
micrqerysialling eell Foéenri crocrystalline cellulose, 30

4. A pharmaceutical composition according to claim 1 comprising:

(a) from 1 to 70 (particularly from 5 to 50) parts 4-(4-bromo-2-fluoroanilino)-6-methoxy-
7-(1-methylpiperidin-4-ylmethoxy)quinazoline or a pharmaceutically acceptable salt
thereof;

(b) from 1 to 96 (particularly from 10 to 70) parts of a brittle diluent; and

() from 0.1 to 20 (particularly from 1 to 15) parts of a second diluent which is practically
insoluble in water and has ductile compression properties;

wherein all parts are by weight and the sum of the parts (a)+(b)+(c)=100.

5. A pharmaceutical composition according to claim 4 wherein brittle diluent is
dibasic calcium phosphate and the second diluent which is practically insoluble in water and

has ductile compression properties is microcrystalline cellulose.



