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PHARMACEUTI CAL COWVPCSI TI ONS COWPRI SI NG zZD6474 The
present invention relates to pharnaceuti cal

W@ 09p0si9s4 ons, particularly to pharnmaceutical PCT/GB2005/001931
conposi tions containing ZD6474 or a
pharmaceutical l y-acceptable salt 5 thereof, to
processes for the preparation of said pharnaceuti cal
conpositions, to said pharmaceutical compositions for
use i "PHARMAPRFEAGRE iCOMPOTL TAPNa RPYRRIGENG&RPE74and/ or
vascul ar perneability reducing effect in a
war m bl ooded ani mal such as a human, to the use of
sai d pharmaceuti cal corrposi tions in the manufacture of

ag§S§re%%§ﬁﬁ$enftl8ﬁ %?t%s {o (%ruﬁgﬁ%{) g»rémﬁt)?@@am&ulaﬂx

ngi ogeni c an SCU ar pernmne

pharn®ié@ith] ¢dinposiimEchhtaReedZRed 1B asmﬁhné&uuaeﬂlyaacbeptme salt

and to a nmethod for the Eroductlon of an
thereﬁnﬂom@@mg &eri the arepagtion g5 said aharg@f:wé%l ¢qmgpsmas»dp ﬁ@‘d

bl ooded ani uman

pharn skl el Rl iR e AR o RHER N HERE Al PbE foscuter
pennesaem@pﬁddhb@g offdaifalw AMIb|OSRIACTirBalual §s /Ruh Al @b HRNise of said

role in a variety of processes including enbryonlc
phamcaev@icgbmmosnms mtithearanufegturndf 8 awdrcamenbﬁfvp vseeintthe pfoduction of

d 15 f bl
an antiRERRsRBi5 BT S5t e s hink P63 oh ASeEw Mipeded animal such

-as a hBnag as@1od ﬁ%ﬁ%d'f&cthé' FJdeclEldrpbedn Eﬁltlﬁﬁ% bERA4Wor vascular
ri

psoriasis, cancer, eumatoid arth S, atheronm

permadhility reduciag effectdn amrtmalén@dtgh apimaal(sPelnasa hanan v@B comprises the
Trends Phar magol . 57-.66; Fol kman, 1995,

s PR o SUch MEOcEgal mDRH§Rac  on of vascul ar
P IRAPIgidgéndsSs pI npoftaid Bk i@ alvatiBtyl dF p&ebsed Mc®ling

and pat ho oglcal physi ol'ogi cal processés
embr}(O@‘Ld deivalpmBoty evoemd akqling3a8 seemaonmipooéig gf Eﬁlaldaf@productwe

functl%v }J8§agslra§§ o e@%al alggggelngﬁgg B%ﬁetiﬁﬁg ngoggtge %hdlls?]ase states
includfhd &3b meﬁ)?@ﬂagﬁj R&fﬂa& s WAV R ARED ASh A& ht‘lﬁblto)’nahﬁé 051 's

een | entl ng, acidic and basi ¢ fibrobla
sarcoiga and hadhzesigamsa (Fak €Fal&] WECHYends #harascol. Sci. @60wt- ﬁ@lHozblhnan 1995,

Naturg U 'Ct781¥1)-,( ﬁGF - (y\élgcru qrwgl%ngéaﬁ}ﬁ I teé%&%g glay arole in both
i .

S B A8 o 00Tt

133: 829(—:@71; Sevipctenak 19981|Gaatﬁ$nﬂm¢ta§1fﬁ@:Ré\a’e\am 12nped-B24)t Several

stimul ator of both n,orvgﬁl and pat hql ogi cal
polypepiisics Jéihas vurq ersieBietial @Wthllyg@ot%afdewﬁla%aﬁﬁn igegdified

inclucﬁng Ploiie aﬂﬁ% glla fﬁ)%%lﬂ%% gﬁl&ﬁﬁ éa@&%? GWF)R@E%%%%HQNM]MI

at nent, vasc per neabi |
growth (ﬂﬂmdSKIIVIEGF) By virtue of the restricted expression of its receptors, the growth factor

activity of VEGF, in contrast to that of the FGFs, is relatively specific towards endothelial cells.
Recent evidence indicates that VEGF is an important stimulator of both normal and
pathological angiogenesis (Jakeman et al, 1993, Endocrinology, 133: 848-859; Kolch et al,
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). ';
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et al, 1989, J. Biol. Chem 264: 20017-20024).
Ant agoni sm of VEGF action by sequestration of VEGF
wWowaols/ 182984 body can result in inhibition of tunCr/GB2005/001931
gromh (Kimet al, 1993, Nature 362: 30
841-844) . Receptor tyrosine kinases (RTKs) are
inportant in the transm ssi»n of bi ochem cal signals
across the plasma nenbrane of cells. These
transmenbr ane nol ecul es characteristically consist of
afl@@%ﬁtéﬁ?ﬁisiﬂéﬂ@;ﬁashs QR bt pigtaf OB h &) tremnil 8618 6f biochemical
through a segnent in the plasma nenbrane to an
signalsgeroge dieplasaia mt;mbr@nﬁ ef Wllga%emmsmembrm mﬂje@ﬂes
to th tor uIt Ln..stimul.ation
charagtgd0} sl of &F ERHERGE ek Rreifludh uericofoghiahttien o
segmérft &l thelpPasRAAARNBME &5 arPRtaéelfuydr @ﬁbﬁﬁe kRsitR8aiR N BRRAKL of ligand
the receptor and other intracellular nol ecul es. These
to thegbeeptpesesults inystiosulaeorpdiobe reseptontssopiaiedityiosine kalase act1v1ty which

teads S phi g SERRS NSl i bt Hracnli ot e ettt
molecﬁl‘l&f aiiedd @angddsh ltﬁsan@ym@mlmlaﬁsh ¢thifiad lé%ig?ﬁllﬁ%@akéa&éf leading to a
have been |dent| i ed these subfamlies is

variety péséhﬂaryesponmsn Jedlatsy at east imestden klmtnnsnr R¥Krsebfaimbese defined by

arning i U iR A0 AR G QBB BFSC RISy presertly
compfi&d®s 3{ By 86 rhe1iRS YEFRkida re&:elplforl Pit- 1E{QE‘.0 %f@ltrg@fo afsn@E(hFKel) the

tyrosi ne ki nas€ receptor, . Two of these rel ated
kinasdinissrt dﬁhmmcoatmm@ﬁ;ceptav d{IbEeéaiss taﬁmdto ab IVHGRIEECGFor M- ), and

anothgrafgl ftlyfrgét Qag@ }/ergipgt%i gzgtzé? | EYV SC Ilgtgqi&’ﬁ{s RElé 1 and KDR,
have b Ehow Bfbind %Glﬂ'glzt?ln %iggf}lmtﬂﬁgwgs 9{ NEEN @eﬁ&ez%%. 989-991;

receptors expresse t er ol ogous cel een
Termasaedt, 1902 MBotiidm Biapiyws Res Gonemt 199351 8% 1579-1586). Binding of VEGF
phosphoryl at i on st atus of cellular proteins and
to thegeaqegcmg%s ereeesed in/peterologoys gells has b il apsogigied with changes in the

wyrositE ERpARGEN Wﬂ%ﬁ%@%@ﬁgdz e, Mot el 1 a1

uci ng éendot hel i al

CaIHGP1isad ke‘yeunmulﬁmfor pagibasgestxgdemgl@enaid Thigewbkiaa induces a
and subsequent organi sation of cells to forma .
vasculag sprouipg PheimsyRedes knduping endgihslial celf, pyolifeggtiop; praggase expression

it 38058, AR o o PSRl B e, .

Hausd;;’JlSUD eaxvi, W, Sah_'id, znerwlaﬂen M K. FedBgi Neand AonnbBgt B.T., Science
and Charl M crovasc. Res., 55: 29-42,

(Wasl];gggn Ipeh P46 1@{)%131%]:&8@5 21881016RUX, Mﬁﬁdmg%raldgME Reiner, A,
E
s KoL s RS8P SSEPTTOBE o5, ppcsne

R., Méﬁﬁl?)%tb 28.JREDREADI ddt VadseNQ1Tak, Hrzime PB@kﬁ‘ﬁMQ Pi/Bs 162, 1996.). In
affe

addition, VEG. ¥1nduces significant vascular permeability (Dvorak, H.F., Detmar, M., Claffey,

K.P., Nagy, J.A., van de Water, L., and Senger, D.R., (Int. Arch. Allergy Immunol., 107: 233-

235, 1995; Bates, D.O., Heald, R.I., Curry, F.E. 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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K. P., Nagy, J.A, van de Water, L., and Senger, D. R,
(Int. Arch. Allergy Inmunol., 107: 233- 235, 1995;
w®@a10841298% O., Heald, R I., Curry, RE. and W/ | PEIEB2@5/001931

J. Physiol. (Lond.), 533: 263-272, 2001), pronoting

formati on of a hyper-perneable, immture vascul ar

network which is characterit®tic of pathol ogical

angi ogenesis. It has been shown that activation of KDR

alone is sufficient to pronote all of the mgjor

Waltqnbatgent ypiaugusimp oG e Zidhe, ME®Eanz) GG IBudnengMenlﬂnhin,&[w a |and Dehio, C.,

proliferatiaon ration, and survival, an

EMBPHddé?t PeH36h 1\98%&9“5er§an?&£)$ |13ngMykhopaghyayg D., @l%leb§hem 276:
3271%@1‘9?%@% 2 Qﬂlfn@-yﬁg‘ﬁgﬁﬂcw%ﬁher@% I, J].Rl}/lloﬁfgg, Lﬁi'_ththcheck, TF.

Pellet®sndN Deldi Ferrafa, N. ENBQIJCherﬁ827(3@22~BZ$99ZI]OIZeng, H.,

Sanyal S. and Mukhopadhy . Biol. Chem, 276:
BQIHWZBQW@)?HVZOM wigeh peg, mﬁlblto%dlf\éf@]? recgptor {yrosing kinase are

descnhgg:oghu%aﬁeg; 1aorngl I%%gﬂct %\fjpllg?.tbq%ls %&ﬁp?ﬁ%oh %FW,QQ § g) lé g%gand

WO (A202k51. RWRRZSN B3R ARIWR01/32651 udLark ABIcBbE@WhicBfpossess
VEGF receptor tyrosine kinase are described in

aotlvnymgernﬁ’a‘t/EGﬁaﬁcqpmréﬁpsmp &na@@(VEﬁE RAKo| wihkst possesing somwp activity
8/1 and WD 98/ 1335
againg} FPABRRA SOpARTS oD toepldh s inne (RS
aginE47h Ys A0RbIH0-YEEOr 280 810)-BLmEMbRE T A E-ndt AP DefiMEE:
RTK) whil st possessing sonme activi ty against  epi der nal
ylmethoxgomuingzetingr (EGF) receptor tyrosine ki nase (EGF
RTK). ZD6474 is

4- (4 br onmo- 2- f I uor oani | i no) - 6- met hdXy Br
1- met hyl pi peri di n-4- yl met hoxy) qui naz{ ¢: ZD6474
ZD6474 falls within the broHg gen 5Tl osure of WO

98/ 13354 and is exenplifiel in WO 0/ 32651 (Exanple 2
therein). ZD6474 is a pot dAt_iAhi b of VEGF RTK and

al so has sone activity again ZD6474 has
been shown to eli o) titunour
activity in a ramge of nodels foll oW ng once-daily

or al adn1n|str§LN' dge SR, Qgilvie DJ., Dukes M
et al, Proc.C Assoc. Cane. Res. 2001; 42: abstract

3126). In WO 98/ 13354, Exanple 77 therein describes
sonme pharmaceuti cal dosagéDbdr4s of a conpound of

odet7 B aissriin 8 R e oE RN L e SPEe apa iy xemplifed
in W 01Bo6KIERhrdp®! THefein). -ZIYA 7444 336@RA iahDRoASSPEGIEBIK AR 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 formula I. 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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formul ati on of conpounds that was used for dosing rats
in the 14 day toxicity test: "Conpounds were initially
wo eoosiased by suspension in a 1% (v/v) sol utiBper/6B2005/001931

pol yoxyet hyl ene (20) sorbitan nono-ol eate in deioni sed
water, by ball-mlling at 40Coverni ght (at |east 15
hours). Conpounds were re-sdtspended by agitation
i medi ately prior to dosing." In general,
phar maceuti cal conpositions of the conmpounds of

overrfight atlleast 15 hot). WdrB3ghmils MBYe leesuppeRidad By agithtidn immediately prior
conyenti onal manner using conventional excipients. An

+ kS

to dogipg|’ dosage form (e.g. tablet, capsule, granules,

pell . et f. 4 0 for .

Ciih Pl pRAERERTCE CupelinofiEhr 8 RPaS B i o
01/3266 & maf®eyepat<d ifa doavéntouhlahhnhet asth@tsnveffidhaleRdipients. An oral

consi der the mechanical properties of the active
dosagsHamprice ebletaransklgr sanelas, paels.dpzenggs ¢ie 0 pb€P@474 was sought for

linicElE i%gtg. The_mechani cal properties of materials

CIICEUTR 4Y ﬁol\;\%%elr%l 33/' be described in terms of the

f ¢h HeW]Hng PR bAE HEYakS FdrhsS partien]afif i4HRS one Must ESsidepiHee

to deformation, which can be neasured by an o
mechprer] prepertins of Areavéiye pharsiaceytispl ivigridienpamsbefiany prejmsed extipients.

and al so .known.as .yiel d stress that i g5 the point

e PR Brg el 5B 25 Plwocia may be Syt i terms of
the fouga,ﬁygr@grgaerﬁﬁgggacti on studies; (c) Strain Rate

Sensitivity (SRS), that is the percent increase in

yi(®@ Hapsinesss ar eesistanen ! defpromtipn.swhiply nohbaebouidd/hy ashindéntation

can pe rrea?u ed by conpaction studies; and (d) Mdul us

of EradRest elsgr that is the ratio of stress to

elongadil Presbii (@inbled PHHnERIHAR RIERL S Phal 14

rré%ods ?hgt a?envvgl I "known t oog’%r?e son gééls)lbl ead irﬂﬁé ?ﬁh;“ at

art whichptastit defioomatidddcenisatvbicb@an bé meganedt by corbpaction studies;

clasgified by the. i.n which they deform under

c @pgt@@& Rite Tt/ P RRL thab s e PRl IRGraRse R ekt prggsure from

pl asdy [ : . Lon.: i

D Ce S P Plci IR A B et RebleRl P lruftes; and

d (laModlnlusfof Hhesticioyyphiae $sthe mateveitreds tb@lonigatidh@train), which can be

conpression applied), giving a strain rate sensitivity

val JB%3syfe aﬁlm?é?l&rm%.tggdsothatm el kgoyn toa peispmskiled fthe art

a p'cﬁ%ﬁﬁul?ﬁ’tﬁrﬁri al is dependent on the rate and

t

duration o e
Materials can, in 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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conpression event and this is described by the strain
rate sensitivity. Wen devel opi ng an oral dosage form
w@osiicamarly a tablet formulation, it i s usuaPCT/GBa®S/001931
a m xture of powders: some with brittle character to
mnimse the strain rate sensitivity and some with
noderate pl astic character-3-0 i ncrease the surfaces
avai l abl e to form bonds during conpression. Tabl et
presses used in comercial manufacture typically run

of theadonfp;t@dmcﬁqaesteﬁr(ﬂ&p aats pédiaifor ks desgledstonrie aFsifedNaldd Bnown as
devel opment. As the speed of a press increases, the

dwelldun@tde@ﬁwfeﬁ Abisdwape éspics A0 élmqmz(rmmn ofs hritde p@tﬂr@bwnh an

SRS of Y% 8 B8 ERLRE Rferl PR e Era R T BRp e op e e

and dafauan bf bérhﬂtn@ssﬁf&{ Qrfhdiér phedsivaild BPRalf padtdncd %rtd? ¥dbldt®r TRerefore,
plastic material, for which the deformation is

an exg@p efplestic watetinkinpdpenuaioreandeidie dfficubiiep oa sedlonp tathe faster

faster £ss cal produce softer tablets.
Cmnp*ﬁgpg 1ne%H¥g%Eg§L¥P @é?ﬁg material in a
f girygalzatd ﬁﬂe;&@mélﬁ@qstmngﬂeﬁﬁu Widh b iyRd p;réss%?@bﬁzmé £nd with a
the faster conpression nmachines uSed in full scale

very lgglo sleain kase senZibeiaty Hf i187 %n Tt melmltlye folrmgtation nfﬁa eolichdral dosage

o S P I o B BT BT e Y e
problérﬁ! fﬁ'-ﬂcﬁfe'vﬁ@ seftally 324d tgblefsa]%arg&ﬁﬂ@}ewﬁé’ﬂ Bafthg gp@%ﬁf“che relatively

ficult. "For exanple in | et nanufacture t hese
slow mbbpmachla@ (vath doeaslp(mdlr@ly)bm wempressioh eearits)gsediint ragdaych and

hard t.abl e artl n scalin fromthe
develppipept; f%%f@aﬁﬁ‘? By %LI% é%ﬁhg@twp@ﬁregﬁpﬁ PHEIIC G@rlyshort
comp{e%Sn ERHN) %%éd ﬁ’Pfuﬂ‘é@ﬁ& é&m%r%?c‘?al' gacch and

devel opnent for snmal nunbers o ta I'ets, to the

f &is beler EoTDNESRI thm pimmtyl efa (migtshcls hmZD64fbtmpc&sm gkilled in the
events) used in f scal e commerci al manufacture. In
art wopd

BPicely B3 o dhie tth‘? Patcpiphwith dares qupntifeyel geomplAmgatary
I Ao
exmpé%s‘héﬁ afla Bﬁftt g ?éét:dé " Iﬁgl‘x}eoegtﬁﬁlcg{l ile qu g g{n.;%'llﬂlécglﬁ #ﬁﬁt E:{ry be
achlemnlnp Iae“nmulamn, @x.cthe perséntagecdt aaav@mlgredliddt cthegoin) gpideah lead to very
ver this can limt_the drug | oading that can be
large %}?Fse‘(‘ﬂélélh Afe Chfff%‘}tr’fﬂ P¥RlH, i.e. the percent age of

[ e
%té(rfda} t‘ﬁ fgl?,lé, hgg\f}][ @%%l}etsﬁg‘gc S%}ra}k %s ggag ‘teest
formd])z{ti ontdf €U64I714 & codreanyt theaglas ity ahe ﬁfgkhmirﬁatevﬁﬁsﬂiﬁm}doﬂ TD6474.
the initial test formulation of ZD6474 to counteract
The teshforpplagion epprisedd hi gh strain rate sensitivity of
ZD6474.




The test fornulation conprised: Conposition of ZD6474
100 ny tabl et cores (nmagnesium carbonate fornmnul ation)
wo p@satioant ng/tabl et Function ZD6474 100. 0 AcPCTE€B2005/001931

agent Heavy magnesi um car bonate 262.8 Di | uent

Hydr oxypr opyl net hyl cel | ul ose (HPMC 16. 0 Bi nder 606)

Croscarnel | ose sodi um (Ac-dé~sol) 16.0 D sintegrant

Sodi um | auryl sul phate (SLS) 1.2 Wetting agent

Magnesi um stearate 4.0 Lubricant Total conpression

wei ght 400.0 ng Unfortunately the magnesi um carbonate
Compé¥itian 6f ZDG4TH 100z tHBNE cdrid§ (heSesiaf caHinAt R AfulAion)

and dissolution properties for formulating tablets.
Ingrethiestause on storage of thi smighabled at i cRunctder

g . L o ;

hum ditv)
ZD64{kd hi gh tenperature (4CI)C?OQ-Q was f odefévetagsnt t he

tabl ets had very prol onged disintegration tines
Heavy gragaeséym cHi2And0 ni nut es) 20%8f ai | ed Biluatitssol uti on
testing. ZD6474 is poorly soluble in water (0.033ng/mn
Hydrextypp@rethyldelpdoset(HPMBLCi t | $h0 Phar macoimdea 2001- 2002
classification system (see Table 1 hereinafter) it can
606) he "described as a ° practically insoluble" or

CroscalBSIRIsE BbBumq@ARRAUBY- TYPi f@h!y Whend]_ﬁﬁf & g a
practically insolubl'e drug, soluble diluents are

sodiu%?%gﬁqgglphg}e%%r to incr eF@e t he di m{t%%%tr age. In

to I nmprove the dissolution of

Magn‘;e%iF%‘?%ar%Qr mul ati on was prggar ed wit W@Eﬁaﬁ{ eely

I'luent |actose noriohydrate. ose

TOtalFP]FngSIBﬁWe'%ﬁigo because it iEﬁa@mﬁ relatively low strain
- - - 0 M

lso a.
relatively brittle filler. This test fornul ation

i sed: i ti. f 4 200 .
(RO BE T RARE S B Qe o e e 7 Ffired
disintbgtAGdd At HERMMbn2REHheRtiATbT Femat@ng tdbAst, BeEau¥P BR R RLR this

34_50 mesh) 356.2 Dil uent .
5 formulation under conditions of high humidity (75% relative humidity) and high temperature

(40°C) it was found that 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:



Croscarnel | ose sodi um (Ac-di-sol) 24.0 Di sintegrant

Povi done 12.0 Bi nder Sodi um |l auryl sul phate 1.8
wadosiimy3agent Magnesi um stearate 6.0 Lubri caneCTeB2005/001931

600.0 On manufacture and stability testing of the

| act ose nonohydrate fornulation it was noted that

whi | st adequat e di si ntegrati-on and di ssol uti on coul d

be ‘achi eved the tablets were soft, had a poor

appear ance and were damaged by subsequent processing

and handling. These problens were found using

Com[%(ﬁs'itﬁﬁi MQZD6@#MOCXHEW51§1§%&@S ﬁ&&ﬁééﬁ%nbﬁ&ﬁyﬁo?i?ﬁm{on)

hev woul d be exacerbated on scale up to faster

Ingredisigr essi on nmachi nes. Fumpf/tab, the nmaxi Mundiong
i achieved with this formil ati.on

ZD643thd still produce a tabl230-@hich did notActivgmeentas
33% s requitsed to be as high as
Lactogg %@P%&@gF%agﬁd% h o n1q#%$§e the size g?%FWg

Croscb]!‘h‘i’éllb‘séi seiuh Bk eti-sohn orges to try to respln@ridie

probl ens of plasticity and dissolution in a single
Povidpog nul ati on a further fofZ@il ation was prBiddered

ng.a brittle fil)Jgr to inprove I essi gn
S(’dluﬁ}gﬁ’é‘f 18@ A%nd a freely Jsgl uble f111er 8¢ {2 2gen

Magn@é1§ﬂn%¥e%9€[t@“ on and di ss§gtion properti q§1br1’(::91{t this
formulation the brittle filler used was di basic

Total cal ci um phosphate and t H®0id eel y soluble filler was

h

conpri sed: Conposi ti on of ZD6474 400 tabI et cor es

O oA OSB3 DR v

noted hd agilet LRLGA¢ BHspQS A £ d3MstoliibH %Bﬁldlb@%@&ﬁed the tablets were
monohydrate 200 Di luent Sodi um starch glycollate 50

soft, had ginepeapneatanspyidivere damagidleiesubsequent processing and handling. These

problems were found using relatively slow compression machines in development; they would
be exacerbated on scale up to faster compression machines. Further, the maximum drug
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
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.

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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Sodi um [ auryl sul phate 3 Wetting agent Magnesi um
stearate 10 Lubricant Total | OO0 Org However, on
wae@sage3at high humdity (75% rel ati ve hum di pg)/GBa@S5/001931

hi gh tenperature (700C) this fornulation al so gave

prol onged di sintegration and dissolution tinmes (see

Figure 1). The object of tH® present inventionis to

provi de pharmaceutical conpositions of ZD6474 t hat

have the required good conpression properties,

requi site hardness, resistance to friability, and that
Compétitiort HEZDEATH 4(ﬂﬂm?‘l§l§ieﬂ¢(ﬁ4e§‘ {@atdidin pHosphateAA&o&! Mbhelydrate

properties, that allow high drug | oading, and that do
formulatioohp when made into tablets. Preferably the

Ingredieitqge forns of zD6474, WafAPcul arly t abtenctions

474 Sur prrsrnglry, W € now 1 ouno— [T
ZD64TE W ation of 706474 wi iR brittle filPeNHEThe
Dibagit édéitphoepttakddi ent and g second filler mhhgh is
practically insoluble and has ductile conpression
Lactopg mesehydsse has parti cul 80 y advant ageouBilyanbperti es.
. uk d ect that a actically insaluble filler
SOdH&%%@% ﬁ$¥@ﬁ%§olonged disﬁ%tegration and ‘ASEYEHRY on
Povidoh®es conpared to a freepy soluble fill eginGe- 9.
~lactose nonohydrate) and one woul d expect that adding
Sodivpylappdsulghdiei [ e naterial3to a fornul at i oWetingzpeat74

woul d_be detrinmental to e conpression properties.
Magnﬁ%ﬁg’\féera,ratﬁnexpect edly antdqsur prisingly, lg\'g’rﬁ%te f ound

Totalt hat addition of a ducti{ms nd fifTer wih a
relatively hiagh SRS to a ZD64/4 formul ationincluding a

brittle filler gives inproved conpression properties
in terns of hardness and resistance to capping. Figure

1 Honesner, an stowasgrat Sigh hymidige (791 % geéatmeif@ﬁu@mfana &ighgemperature
0 4 | et f l.e. he nresent .invention ..
00" B8 e e Rey EBho BRI Al4ERRlucoR KA B8 Figure
1). mcrocrystalline cellulose (ncc)) and the cal cium
phosphat e/ | act ose nonohydrate fornul ati on descri bed
a9 ebicpedidhe prpent fveation isde RErvida PHROTA®ES Y7l sparpPsitions of

ZD64€% Epfaglﬁ%\ge) t_flfB r'_gqugrg(ﬁ ggoci:i & Sprgs%%(o% rlcfg’rtig’slj ?él\(ﬂlis?tre%a&%ressl, %{‘Pance 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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The data indicate that the formul ati on containing the
practically insoluble mcrocrystalline cellul ose
wEe@dne®s4 a nore rapid dissolution and i s nor ePGL/aBR@s5/001931
after storage at high tenperature and hum dity.
According to the present invention there is provided a
phar maceuti cal conposition9eonprisi ng ZD6474 or a
pharmaceutically acceptable salt thereof, a brittle
di l uent and a second diluent which is practically
includinpseobritkik €illengiveasnstuedd dognpreszpngaspatiedinagedst dfémrdnéss and
brittle diluent or filler is preferably an inorganic
feSIStaélﬁﬁF © G#BPINGr magnesi um cont ai ni ng conpound such as

{éﬁ?e £sif %Ca{ 'i‘}[qga?l BAe ’dls"sBI‘uB&% px%fﬁéas' SFHARPIRRNILE an

Cl un1p osp drous m car bonat'e,

examﬂ@bﬂﬂh@ PrésentAhvdngion r(ccrmgﬂmg idiisi@dalteum pRosphateanp etitrobfystalline
present invention the brittle diluent is dibasic

cellulczﬁal(mp@mamaﬁpmmlén ph%pahf@ﬂaré@seasmwr@fe ﬁomukatle% described above,
before kAP B bbrs AT L p Rl IR CoaB kel ghown are

for 10%@%{4&&%) | e conpression properties include
m crocrystalline cellul ose (ntc), starch,

eThe ae indi¢apsbatihd f@mlﬁ@mr@nmymng themrw@ally mselyble

. sent inventjan practical
microft385ie Peipie BRERET s o ford EheliHpDilTo rens e hergtorase a
h%htéﬁgﬁ@@ﬁgﬁﬁyﬁ%ﬁhﬁyne cel lul ose. Suitably, the weight
io of ZD6474 or a pharmaceutically acceptable salt
t Ae¢cedﬁ1gtt@ therpredeni mwelmorm thd:re is provided mphaguaenigcal conposition
e froml:1.t rticul.ar from

compristie ZBTPLS: L firraiegityicCenting sl Bt by gitfehBhmnd o
secon@&l‘lﬁéﬁ? {Nlhchtlg‘?ra\éﬁézgﬂltln&ﬁ‘ﬁﬂlé’ aftd héshﬁcﬁfe%ﬁp?c%lsioﬁ properties.

I nsol ubl e [er wth ductile conpression pr opertl es

t A Hrhde Bilwent befill¢dis prefarablsl rpmactgdi¢ caldinfP or fragnesiamsebetaining

o Fuby A TR L e
anhyd%o?lﬁ ceamlcgrboﬁﬁtgﬁ ?é}llll{l%%ﬂ?)gé& %ﬂ{agh&%rﬁrolxi/def rom30 to

nore partic 50% especially from
41h dre a8pédt bf/thamirgbnt, 1nbaﬁxed theplaittle lddu¢nitiadlibage gaitiuof phosphate.
the conposition, of a brittle diluent. Suitably the
piRAnRHcE atPeeaT hePRseRat VSR LIE B 418}%5@ éﬂ%s}é CalGIgR
d to 30% 5 preferably from2 to 15% particularly
rom3 to 12% nore particularly from4 to 11%
Practically insoluble diluents or fillers with ductile compression properties include

phosp at

microcrystalline cellulose (mcc), starch, ethylcellulose and carboxymethylcellulose.

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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especially from5 to 10% by wei ght, based upon the
total weight of the conposition, of a practically

wo pwolidBe dil uent with ductile conpression prPEEGBR@S/001931
The pharnmaceuti cal conpositions of the present
i nvention are advantageously presented in unit dosage
form zD6474 will normally-l9e administered to a
war m bl ooded animal at a unit 10 dose within the range
5-5000nmg per square netre body area of the animal,
i Seitatslp eophiamiceligicd) cdumlp@ﬁﬁ@vi k@ltalﬂs fmriekaxﬂp&&frbm Zdrte 80%,

ange, for exanple CI%;& ref erably Og
particplgrly AR 3y aﬁ%’fﬁdn%@rw éQ/ Pe%s esapecmlly Broth 4o 45% by
weigH IREAPGHL ol R ek gﬁlg 4 brloafulgr m such

exanie tﬁe;ﬁﬁﬁﬁg:eaﬁcaa@bmpesmmgécﬁﬁmﬁmor eRar@pR( B6mY0.1 to 30%,
40- 400 15 Thus the conposition nmay contain from!| ng
prefergbly) 0@1@ toi5P2ppartiqulaily fophhinkdeunpedarticutalydimadite 11%,

cpes RSP Y S PR Bl R s s o

racti€a é(ﬂublédllﬂ&t“ﬂ@hdubﬂ&colxﬁﬂess% ropefies. 300 350, 400,
P %ﬂg 500ny, dependi ng upon theq)dose required and the

p&ht: pbaracettisehsasrpasiions pa theasesent 1@&¢nt@@rapmd\tan@geouslry presented

in unlgg(%sgé eCt rﬁﬁ%ﬁt ale rgl%%gnl%)bf) ms%g&cs p% ha gg)c g? an1ma1 at a unit
dose \éﬂgﬂﬁh@ﬂcan%@ﬁ 660185 pér ﬂﬂ@e@&%dcﬁ%éa&bf@ﬁ@&ﬁhﬁb li8. Sprdximately
|

t her eof cally ZD6474 or armaceutical ly
0.1- lQngm a&l@ltmm mtthe range, fai manmée plr- 83bng/k g rprefierablip LidOmg/kg is

envisii S SRl ppr e A o Rer LA S A1y PRojgfm such s
a tablétQ)r tcﬁ’psﬁﬂ:’@@lyusﬂ@lﬂ}gwntﬁfl fohEx RRAE THOBHH] Fakti fOFRRRlcht, PReferably

According to andther aspect of the present invention
40-400imgre i s provided a 25 phar maceut i cal conposition

06474 tical l t abl
SJFBS tF spRptar By conelarPOARE P00 AL T HeRE
pharmdB&fiRally ad¥efiable G&lt terd J1S @gHgAl@ qeRRiRest AB6LT14 & a %hannaceutlcally

conpressi on properties an di'sintegrant. Suita
acceptibki salt elgreoftisclids; ferdexatipies @, KhoGn1G0; 15@1@0@[2503800 350, 400, 450
fornul atjon, such_as thgse listed in, The Handbook of

or 5005p, drBRIGHRS pen ths dossitemtied anfl FheaRirtiqubs fowp of s pharmgceutical
compc%xtlcﬁ{ 1@lone 3heBNE tF@Bféééﬂt enfbE R cpﬁlgﬂf)yc O‘P £ L6Mmp&Gtion contains

I S ntegrant's 1 nc e sodi um st ar at e,
50, 106r 300 Bidenr 400mgc:ﬁ ZipEdl7dsea phahnmmmdllg heveptabl salt thereof.
sw tabl e Wg@ rati o of ZD6474 or phar maceut i cal |

a g@ﬁ@ II\WAR or & phaFpageviigally acceptable salt thereof will be prese}/nt in an
amount within the range of from 1 to 99%, and suitably from 1 to 70%, for example from 5 to

65% and especially from 10 to 60% by weight of the pharmaceutical 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, 4" 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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disintegrant is from2:1 to 20:1, particularly from

3:1to 15:1, nore particularly from4:1 to 10:1 and
w@rioshi1ayes e particularly from6:1 to 9:1. Suitedl/¢GBRGv8/001931

pharmaceutical conposition will contain fromO0.01 to

10% for exanple from1l to 8% particularly from2 to

7% and nore particularly fddm 3 to 6% by wei ght of

di sintegrant. Qther additional excipients may

optionally be included in a pharmaceutical conposition

agoftahie Grelght tdie JITAERITY or B\phAinhaeButichilstiat ¢epdle salt thereof to
exci pients include for exanple, binders, wettin
]@glytfrngi 4:1to

disinteggamissiremd:1 tpodQ: basgticulasbydlsrmiSngtor - hibem Sarticy
1 b & ] LONe. g | i ded
101 BRI BB 0 o b S8a74 or

PHaitdPRE B hhe@hdcyutdat esrhpdbiteonswdlL conkeeh €6 0.61 by 10%) fr example
di l uent, a second diluent which is practicall

from § testpansrtécudaly fnems 2dadth prd merpaskieilaty %@@éetpté‘/?e By wgight of
disi tdisi ntegrant and one or nore of a wetting agent, a
SIS Mer and a I ubricant. Accordi ng to anot her aspect of

t OtheP hE&SEANal RV BIRhtsARay GiftioBall P bdinelidde th aps@iacbutical
pharmaceuti cal conposition for oral adm nistration

compasiinracsonding2DaaE7aresant nvphizenyaddditipasd eksipigotsapelads for example,
salt .there i tES’I e diluent, a second dil uent

. f ri
bmde%\p/%tﬂnggg Sa%}dlﬂggﬂj‘f"\_r/l i nsol ubl e and has ductile
Cﬁmrﬁﬁl?'t@ an&ﬁé}%%sgdt 8Btheprébedi iV @HoaRkerd ihroMi@e®r NOI €
of a wefting agent, a binder and a lubricant. Suitabl
pharmeeratiosl aeppesibion demgrising ZI$d 74 pes pharmiageuticaByraceaptable salt

f .5..to. 50% b i ght, . le f 1 0%
o AT O WL o TR L o B
comprf@%sg(finﬁgﬁgérﬁe@}ﬁ R Btan Odndl 5o tadid of & whidids Leht, SRR £hd a

1 to 1% by weight. Suitably one oOr "nore
lubricémtbri cants will be present in an anmobunt of fromO0.1 to

L% bt o S SXPIBLE LMD, 2ot 1,506 by veLgt

phrm S RS i SAEAL S By B 8 ol
acceptable salt thereof, a brittle diluent, a second diluent which is practically insoluble and has
ductile compression properties, a disintegrant and one or more of a wetting agent, a binder and
a lubricant.

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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A particul ar pharmaceutical conposition of the present
i nvention conprises: (a) froml to 70 (particularly
w0 e@siRsp 50) parts ZD6474 or a pharmaceut i caPb¢HGB2005/001931
acceptable salt thereof; (b) froml to 96
(particularly from10 to 70) parts of a brittle
di luent; and(c) from0.1 td220 (particularly from1 to
15) parts of a second diluent which is practically
i nsol ubl e and has ductil e conpression properties;
(c) Whered.n tabd (RaddutarBi feoray todB5PPirtsastch sebendsdilienf whick is practically

parts (a)+(b)+(c)=100. Another particul ar
pﬁépl’ﬁbgﬁeﬁlﬂd&@&ﬂu@éﬁﬁ@@ﬁﬁ%‘w B@P@lﬁ@s’pr esent invention

whereéb{ﬁ) Bt tagé: E%g)ﬂg}lﬁ o aﬁe s aro(r%rgg: 81""(?,#&%% g1b|5et gal t

t hebeef ?alﬁbﬂlalf ﬁl&mﬂcehﬁczﬂ @oﬁi@@élhbﬁ of ﬂkb&‘esﬁeﬁﬁﬁllé;ﬁlohféoﬁ@hses
parts of a brittle diluent; (c) fromO.1 to 20

(aI fram 1 m?%mavlcma@lmfmm § ta 59) pratstZDaK 7401 8 @bamercauticalljiacceptable

vvh| C&' practically insoluble and has ductile
%eé)fon properties; (d) from0.1 to 12

(bi ﬁ)@fﬂ 1 9PamiculeIP o 20 IP70)Fkk Bf @brigleifient egr ant ;
e

fromOto 5 (particularly fromO to 2) parts of a
(C)Néltom 0g tage nﬁpartl@ﬂarlsf from I0tod D) pertsof pseconddiluent whichaspractically
of a binder; and (g) fromO0.01 to 8
Cpptbfe i S bR poRpss R RiopBReS %hr 2 T br  cant

(@VIRIR0N t8l1b (PAtiEfady BoRY] WeI0) Phrtdda all@ﬁne"g\}mw?tof the
parts (a)+(b)+(c)+(d)+(e)+(f) + (g)=100 en the
(eptﬁ@nnﬁcceﬁl(pmularbnﬁmm&tp@&paltts:@ﬁajwn@lng@gtme i nvention

R 8L H RGeS Bt POBPYSY B hor

(g? QfHPIE 094%0 8 (ﬁé_{h&ﬁ@l}eﬁﬁﬁﬁi (‘)S“‘ugye Jﬁﬁ[‘ts SXAMYRa; F1 1 m

ting. A coating can be rovi de protection
whereagdl p:ats aré by mmnplhcél;he Fomstf mhmmda)ﬁb)%ﬂ@@(re&dﬁli- 2)=100.
3Ft to coIo the formul a qtllon or, to nodify_or
© Plil?émla%ff”é‘ﬁ °8¥P°21E589f focordigg (e the IFY_ﬁHHﬁP ik %lﬂlr‘d dosage
form ﬁ‘éﬁ Qt g t,&{%ll@ﬂﬁr f?‘élﬂﬁ&%h@gol cf‘ceo ﬁﬁfﬁt 16}{8% el BfRises a
provi de aparraceutlca 03|t| rising
sultabteocroatmg;rfpn‘ ¢exqinipde 064 ¢datong. &\ pxlmlmgmam ti¢ useall tb y)rOVlde protection

. acceptable salt thereof, a britt]e diluent
agains SEHSHTRAIS- TROISUTHOEISS & %ﬂ&é@il@aby yghtngocﬂoémaréh%fﬁ&nﬂlagon or to

mod1f9 UEEL o1 S RIESSI D RARRIL hRSofRdafof 0at i Ng.

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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The term ' good conpression properties' relates to the
nmechani cal properties of a material or m xture of
w@onwderxm®a4 conponents. A material with good conpCEEB2@N/001931

properties will consolidate under conpressive force to
forma "conpact" which is of the requisite hardness,
is not prone to damage dur4ldg nechanical agitation, is
not prone to capping, and can be fornmed at higher
processi ng speeds where strain rates are higher and

to the biz&of théahbledind Wieh rieaRired $i5 kidspands Kpdid ®picallet leask 018 x the
'requi site hardness' neans sufficient nechanica

diametgr pehgttebletfmmeh priferablyagleasit 1 4 tablsnigiesetery BRTORIESHRYyat least 1.1

q I . .

<o FBEG: DT AR, SR DSt PR x i

diamefBRATHE Sfkatch tHel HaRRRBIBe (kiR rdtiust e kbtliyb@tat vegtiglleBelX of
the diameter of the tablet (nm, preferably at least 1

hardness disintegratipmaimeeean hegmdulyrlefgr ably at least 1.1 x
tapl et dianeter apticularly at .l.east 1.2 t.abl e .
o B CApEsC st [peigppie b B8 draghnforty el haped ais
from th& R pUr@diteHn subffBcd G HHABRS diiiiey diMiRedsiiiUsTithd Aatekiablogbrmh 8 tablet
but "at very high | evels of hardness disintegration

or duringrsebseguentipeoagssds kyd/pomapdlitge Cepping iscdepprited' in fragsiensethd. T.,

..conpl ete or rtial separati,on of a saucer-shaped disc
Solid ppgipeeaiEer p BT e ST i e GhoSpRelB- dcadTeRgess, Rew York
(1980 LM $heihaR aPf PHAAGadBRtiS41 BbagdeFofndy: MaBletsaWoel . I LEYEMEIn and
subsequent processes and/ or handling. Capping is

Lachnuhes cPuth dartel Dedkert, 8lewe¥iorkI1980), Sol i d phar maceuti cs:

T B GG KB DIRGT RO HOEHOR A0k suftaces e damaged
and/oxfsjﬂ@%%%é %ra&&%r@ﬂa whiBhgt@ed t¥ahechanfedl agjtation (e.g.

I ebermann and Lachmann, Pub. MarcCel Dekker, New York
during (ir088}ing, eadlieg on trdnspadiation).y' neans t he phenonmenon
wher eby tabl et surfaces are damaged. and/ qr .shqw .
el iR disnteFradn HBeass th RIgRess @’%ﬁﬁéﬁ aé%ﬁg?té’é”‘?agﬂﬂ dpyn into its

constigl;%ﬁt LG8 wRg] 3! &&ﬁghtg'ﬂu%!” ng processing, handling

ansportation). T erm "di sintegration" neans
t ke pEMCapsoptige disyntegrhtadyl e’ bmearssfod example b disintegration time of
constituent particles when in contact with a fl uLd. i
less thm 42 paippies. Agpatiacratly legs handQgriapiesrFopy srientlydgssdhany? minutes,

prefergogg Tgﬁ% fhatt ng%;l/l[%% CAbA .r%ra%y]%]s -t ah 9$S5inhiRg a&?cuf%ﬂé%sg?zsl’an 6

ant ageou ess tha tes, conveni ent
minutés) aorOpartiowl s lespthah Srminlites led sspetially &ssrthat daninutesr e
preferably less than 7 m nutes, particular|ly |ess than
6The term “dissolution” means the process by which drug particles dissolve. In order
for a drug to be absorbed it must first be dissolved in the fluid at the site of absorption.

The term “high drug loading” means that 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



m nutes, nore particularly less than 5 m nutes and
especially less than 4 mnutes. The term "di ssol ution"
wWore@ng 1298 process by which drug particl es di SBOI/G82005/01931
order for a drug to be absorbed it nmust first be
dissolved in the fluid at the site of absorption. The
term "high drug | oadi ng" md#dns that tablets of a high
dosage, e.g. greater than 300ng, can be nade of a size
that patients can swallow For exanple, a drug | oading
and/oras 4Qfid P4 §éngitiad ot Bemal ONFY %, phifertablyifidin 40 to 100%, especially
conpressi on weight, i.e. total weight of the tablet,
fr0m39ft0§@@ng whi ch |s 1I mmin dianeter. The term'brittle’

a‘?lé&f %I‘IB tflgeeﬁ $ol '&t ‘prga?ﬁ@{l&ﬂﬁ@blé %8% Egé&gfﬁ%d %e British

Pharmaédpdefa 2081 ezmutaryusem 16 tedcEiBEH dnfouk %6 soline (inatemal) that can
ductile' as in 'ductile congr essi on ﬁﬂopertl es' neans

be dlssoﬂ:md inhveatevert tomingratigs betweee g apd 88%ur Eheogornplets setrpfulefinitions is
b g'%ﬁf preferably | ess than 120MPa, especially |ess
SHOWny 1 doVPaand/ or has a strain rate sensitiviy of from
10 to 150% preferably from 10 to 100% especially
from30 to 80% The terns 'freely soluble" and
Table'lpr act i cadqueons salitbiity definisions descri bed by the

B-sh—RPhrarraeepoeta—2884——2002—afrd HS —
Descripfisetes t he anoMPPTAHmats (olume gf; o)l '%"‘“t‘ﬂ%\Pe"c'HHhBEe
di ssol ved i n wat Bmglr es n 15 and
250C. The conpl e‘tg{éeggltl 0 e?:t)%lftl oﬁs shown in

TabI e 1. TabI e lgnﬁquebs&umol ubility defl nitions

Verya@iublle litre vvaterLQSﬁthﬁnI]l ilitres per KHQQOM) gr am of

Very sol than 1 > 1 I y sol ubl e
FfeelYﬁPL‘ﬁﬁel to 10 10 rt"%l {ig’o@ Sol ubl e Fr g%gfgl?@é 30 33.3 to
Solub00 Sparingly sofridhl 20 formm 30 to 10331Did W033. 3

Slightly soluble Form 100 to 1000 | to | O Very
Sparingly gphutily sol ubl éFPBY 3 009 t o 10000 0.t 386 1

Slightly soluble Form 100 to 1000 1to 10
Very slightly soluble Form 1000 to 10000 0.1to01
Practically insoluble or More than 10000 <0.1
insoluble

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.



Practically insoluble or More than 10000 < 0.1
i nsol ubl e The present invention relates to
w@b@seaaut i cal conpositions conprising ZD6474PCT/GB2005/001931
pharmaceutically acceptable salt thereof. Salts of
ZD6474 for use in pharmaceutical conpositions will be
phar maceutical |y acceptabldSsalts, but other salts may
be useful in the production of ZD6474 and its
pharmaceutically acceptable salts. Such salts nmay be
f @Ded @4 wiay the apnthesisegancadimg torgpof the kagen phocesseafdranaking

a pharmaceut i cal acceptable cation. Such salts wth, )
ZD64?ﬁoF@rﬁa@P§erilagﬁg%mey B9Eee pofering o gy i%ﬁ]wpeesawvﬂescnbed n
WO 03158y BB 1 e EEHoAEn AU HAE) 207 AT Bley B 70 1/32651,

nResi@ablyARGHI7Y anhydramsfioed huase sadsed 6or frepariax alnpplewnaacamtital

wi.t h met hyl am ne, dinmethyl am ne, trinethylam ne,

5 compesitiensiofithfebreset PN Me or tris- (2-

b L) A . .
¢ $ 16 PRAELLY AR RISRL b TR br A IR RG] B
convegiaim et glandiddonwy dbeblendifg aoapichsiog aha tlnyoptibnilhgif a coating is

_ processes described in W 01/ 32651; for exanple those
desired e¥ith fila ¢oRtHNZBIAMRSPSs 2(a), 2(b) and 2(c) of WO

OS85 o PSL AP R S BTILR BEGE BOA. hgers o

10 pharniabéutiRbERiPosition @B inpeiing ADR64Th aF apegwidce@icallp aRRpiabieyal
of the present invention may be prepared by
thereof cappitsinghal wet granul ation, or dry bl ending,

onpr essi and.ther tionall iI.f a.coating I8, :
HEERPEZDC T Prv g h S8R tutst oM by Brigsqyge wnd
Ph&SA@Rild db8itdsI profsied, SndostiondBY othePERGSISSs ftBhrddite a
manuf acture of a pharmaceutical conposition conprising
Zbeaggengpusimphiar maceut i cal |y accept abl e salt thereof,

15 of GiBina Sl Ront Pl o b o Rkl s e s
dubihineg; conpression properties, and optionally other

exci pients, to produce a honbgeneous m x; (b) adding a
(chditingthe mhixtjyé.d to the powders with mixing until a

syitaQl e wet nmass is . . .
choramg tg?he present invention there is provided a process for the manufacture of a

pharmaceutical composition comprising ZD6474 or a pharmaceutically acceptable salt
20 thereof, comprising:

(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

25 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;

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

mixture with a suitable lubricant such as magnesium stearate.



obtai ned; (c) drying the m xture. According to the
present invention there is provided a process for the
worecvafizresur e of a pharmaceutical conposition cREPGB2I08H01931
ZD6474 or a pharmaceutically acceptable salt thereof,
conprising: (a) mxing ZD6474, a brittle diluent such
as di basic cal ci um phosphailés a second dil uent which
is practically insoluble and has ductil e conpression
properties, such as macrocrystalline cellul ose,
OPhd eRaltdny puwildy mayher coipressad mts teblet asreselsipb cardthae, if desired,
and povi done, -together in_a suitable vessel, such as a
be coarﬁdgw%@nvemaﬂm?mnoqqaterﬁb? Hh0 caatanBohrpwlied by sprpying an
aqueo&gjgusﬁéjrgio'ﬁ%f%heswa'iiﬂ? Er%rédi&ﬂ% gntBQhé ﬂﬁl& g&‘é?r S W' th
mxXing unt1l a surtabl e wet nmass 1's obtalned; (c)
PASEIthE prb@ sy tig Bmilfasuielvf ayhbracsuti¢ab bbepsesiti @ecorsrising
renove large particles; d% drying the mxture; (e) .
5 ZD64'Hhers phprmaccudiedlbopcgerishle salt digreo ismsevided, SOBMTISINEUMEHBE
reen.and bl endi . ] r | i .y
2064 P Bf R IRl RO b ol 3 BB g it s
practidAVWERO1BRY arldEh 48 AiBti1e S5 @@rdssib phaettis, Gk @s mittbtightalian
then, if desired, be coated using a conventional pan

cellulaspzapsionatihwith jother ddeantnenghise ceaspovidencpd povidppegogather in a

'tabfqueortc'o suglgceena i on %f eturge .coating ingredients onto the
SUtaDEAlPEL "I es® A YUITHET pPdcess for the manufacture of
10 aTRO &Ny PRI s ERImE® Y Pe bRPreSiintcStabigt &It 74 or a
pharmaceuti cal |y acceptable salt thereof is provided,
cAitpmiati vely therfiowidegmzpba farmed ipto; granvdesdhy aidiyieranilpsiondechnique,
i basi c cal ci hosphat e, .a second di.l.uent which is
e roffpeienastiny, O GO LN CranHas Caneered g e B
PTRPRIiued SHARHaRSLi P CbRGbM AR ﬁlhﬂ&: b @ aBlets or granules or
optionally with other diluents such as crospovi done
capsulamnandomay e testedtusipetthemethodadeailedislewvessel to produce

. @ honogenepus m x. The dry powder so forned nmay be
15 D“““@@WBF@%§@ﬁﬁ?ito tabl et cores. Alternatively the powder

{T’gbf?ﬁﬁscﬁ&tﬁd}?& 249588 hRSe R¥ted udiny 1 ABMbAUERRbed in Table 2.

chni que,
A tentative evaluation criterion Q=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 ml

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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e.g. roller conpaction, and the resultant granules

conpressed into tablet cores. The fornul ated
w@basieaut i cal conpositions may be made into PEbGBL®S/001931

or granules or capsules and may be tested using the

nmet hods detail ed bel ow D ssolution test nethod The

di ssol uti on of ZD6474 tabl-d¥s were tested using the

nmet hod described in Table 2. A tentative eval uation

criterion Q=75% at 45 m nutes, wherein Qis the

DissolR€iba enddags prepfiibnd rel eased at a given ti rre vvas
ajg plied. Table 2 Apparatus : USP equi pnent -
W él@rep aHa7o8E.S mediun Wis P5P2Rs § 61 'mf fistplpae éOO §|0)E Sodium laury]

B AT AL 38k 5t e, OSSR o

minutéd. I%eh ?&J&Mﬂhg a@ﬁﬁ’dblé&ﬁl&hﬁfoe 0(584S).S $dditirh df dBLiing theg% SLS
speed rpm Tenperature 37. QC 0.5C Sanpling volu

medlajg@ afpctgaeipl 0, ag- Bilities off 5% H¢p dihmed @Q’Z%mt\@@ water, to give 20 litres

ional time points of 5, 10 and 90 m nutes have
Ofos%gég[rg %8“1’ or tablets that had a process or

Disinte@FatiéhAdsPMethédge. Di ssol ution medi um pr epar ation Two
ITtres of 5%5LS nmedi um was prepared, e.

The digintegndtionrigne o6 tndaidend giblats Wasidsteroaingd waﬂescpbkélrs'B@it Bpin the

sul ph it f te
ruron S AP B G B0 o oL o B e g gt e
discs. THE tiaR! éﬁmﬂﬂ@é) At whfchQuIBeablefs diBiHicumxdyw Sl letdrieod the 5%
SLS ia by a factor of 10, e.g. 2 litres of 5% SLS

diluted to 20 litres with water, to give 20 litres of
.. . 0.5% SLS nedi u I, 0t e tion Test Method The
Disintegrghon BGPATTHRA 19 oS BL AT dual € abl ot s vas
()det ST refBifl&NGhé E’&E’eﬂ, Br Test A, in the

(i)  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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Eur opean Phar macopoei a (Ph Eur 2002), using water as
the immersion fluid and omtting the discs. The tine
w@riosa1®3) at which all 6 tabl ets disintegrat eBCTHES2005/001931
recorded. Disintegration is considered to be achieved
when: (i) no residue remains on the screen, or (ii) if
there is a residue, it con$8sts of a soft mass having
no pal pably firm unnoistened core, or (iii) only
fragnents of coating remain. The tablets pass the test
Heckel équatibn si x have disintegrated within 30 mnutes. |f
any of the tablets have not disintegrated within 30
mnutes, the test is repeated on a further six tablets
1using 0. 1M HO as disintegration nmedium Yield
In(—Presgprer Test Method The yield pressure of a materi al
1-8an be deternined by conpressing it in a conpaction
simul ator using a sinple uniaxial saw tooth

IS cenent/tj rofil e and neasurjn h
where LA Sy PR hord BB RIBoRL P0G Pl
D is thelrb1h@eh Mnkity shleap - faced punches and the materi al
I'sS conpressed to zero porosity at a specific punch

vel ocity. The force/displacenent data generated are

mani pul ated_{o pr a ckel ot, and the yield.
®Ret: teeBeltd fat BEuPvE et hersleeet wiskh SoREY o {heheipaction of a
variet;%ffrﬁétgﬁéls FJQPB%;?? eMd&%l.J‘?ﬁﬁ@bS)OéﬁBaﬂhl s test can be

pertorned at rent punch velocitiés to determ ne

the effect of scale-up on the deformation
. Character. 'Stiéﬁ of the material.Heckel equation In(--)
StrainRate Sengitiyith(3WRE) e K and A are constants obtained from

RSP ATk gl Mgl R b AL ie
pressulsC.Py ) thieulafeldefor a ofatepiahatfast€B@E inhy s Hrantl skwe @f8ahina’) punch

of a variety of materials. J . Pharm Pharmacol., 37
velociidQ85) 377-384) Strain Rate Sensitivity (SRS)

_ Pysn—Pyooss

SRS %100

Pyo.033

(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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The strain rate sensitivity of a material can be

cal cul ated using the nean yield pressures (Py )
w@alosulmsed for a material at fast (300 mm s 1pCEHG®2005/001931

slow (0.033jmms 1) punch velocities. (Ref: Rowe, R C

, Roberts, RJ., Chapter 1, pg 34 in Advances in

Phar maceuti cal Sci ences. E#% Ganderton, Jones,

McGnity. Vol. 7 1995) Hardness Test Procedure (300 ng

tabl ets) The hardness of 15 individual tablets,

SEheestaesadandsal@ohpbsitions off the greent WeveatioR ag prefdrabdy fogmalated

Schl euni ger Hardness Tester Mydel 6D or equival ent.

into tazip%s %ﬂwﬁﬁn@p ilgenothgbiosm: wHisblras prabalmingiigtipp(for example
pes BT T8, PR35t R B Roo PP Rb Pt o

vaginall6f RcAl sdhidistlayonEop Beaneds Pherad dra sappitaty)ng drum
(Copl ey TA-10 or equivalent). The drumwas rotated 100

t Asretgtednbioyenide sigb oé the doserel€R04 14isguirerl for thedberaperiiced

fromthe tablets and the tablets,re-weighed, .T :
prophysieR TRt SR e st SN ML e IS gl Bppencing on he
host tréRbE thedontt FadiifskaRntAdehOfevehs df tihd illabssPRER: thdaged. Preferably

pharmaceuti cal conpositions of the present invention

a dailyzdose pr f gangolof i Wmalkaisemplewed. Hawpearshodailyrdoge pell peepssarily be
. Jnto another, for suit.abl e for oral m.ni stratio .
varied PpchERERR on BT bp b B il R B0 il pRLgp coverit
of the ARRSUSSy tréHit&d eA &dobdifglp SISt imeh dBE:28 WhaDe de®irmifd by the
vagi nal or rectal admnistration (for exanple as a

practitpmsswhy isoreating apppaiicdaypatiens st at ed above the size of
the dose of .ZD6474 requjred for the therapeuti r .
SROBROPELE P ST ARG Y PASER/YEB et S ato s hpharmaceutical
compo¥tioh CBEHBEHB A4 TR H%hhﬁﬁacgﬁ%ﬂ? LOGpRBIc AR Q84S according to the

treated, the route of "adm nistration and the severity
presenoinveidon 4s| dessibeld dieregntef@at foduseRn efmethid 9f taeatiaehtyof dasmiman or

. jn the range of |-50ng/ kg is enployed. However the
ammafoboﬂdw@yaﬁ%fégm Il necessarily be varied dependi ng upon

t SutibA183hHPsitibACoMAE bicsttli3venQbh faHlit VEGF receptor tyrosine
he s ? tﬁne 'l Al

admnistration, and t verity o | ness bei ng
kinasetacteityeshd ade dereforegifyntetest fop themantieios egpaiceffectzeand/or their ability to
determ ned by the practitioner who is treating any
cause pEadpetEQn 1gvagalardstmeaRilityr di ng to a further aspect of

TR e YR, BB BB Rl coppgson comprisng
ZD64 Pharapeenadendtdlly acaegilakdleths@bf adcbeligpio the prselitigvention as
descrilgerc]lehereinbefore, 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.



10

15

20

25

30

present invention as described hereinbefore, for use
in a method of treatnent of the human or ani mal body
whoosheapy. Pharmaceutical conpositions of theCpPG82@aN01931
i nvention inhibit VEG- receptor tyrosine kinase
activity and are therefore of interest for their
anti angi ogenic effects and2®r their ability to cause a
reduction in vascular perneability. A further feature
of the present invention is a pharnmaceutica
cAcRRSing it®n fiathep fdasira of HG4kénanventiphaheracepbiclad bynethod for
acceptabl e salt thereof according to the present
produgipg ath entERSREcHE 38Y/ PhEACHaT %?fmﬁé‘?lgl;yefed?‘a’ﬂg tidest 4y yarm-blooded
I
animaly SR E Yy SRS B O of B G BBA A B GR Akl ring o
said arfitlal ard $PescEOE amoast diatthatBadeiicdd cOBPOYitidmynprisine ZB6474 or a
descri bed herei nbefore, for use as a nedi canent for
pharmaeestiod]yragceniablp salhigreat aroeding by the Presgutunygntion as described
neability reducing effect in a warm bl ooded ani nal
hmﬁn@ﬁﬁﬂ? as a human being. Thus according to a further
aapseteddbotd e PhasedbuticaV edthpEditidnb ©F thel fFefehpMivelfibnt &3 lefined
use of a pharmaceutical conposition conprising ZD6474
hereln@re af iptesestrios dhait eriangiogenie prd(pl easedpt parmepkility effects.

ansioRERSH Sh8Peb kS BN RGP 09 15 SL B g of s
states Hﬁmdﬁrrg dah€ermRAidGtd 1ok RniAnndtpleang AL BhElyaiphbaia), diabetes,

vascular perneability redu0|ng effect in a
psonamrrhcmmtomleemthans risaposiresarcesnas hiranangidied. aguipeeé EHOR t o

h B‘k}rth f eat ur e of thepgsent i nvention gh.eeist.

nephrafialicsyBerp e TG FOTeTSrBuLe Uty el Bptation.
JymphB&Hnd, eNdReitiis, @?ﬁfﬁﬁ&hﬂnlal ﬁt&nﬁ@ﬁi@é‘dlﬂg aifd 6&L4r digkages with retinal

war m bl ooded ani mal, such as a human being, in need of
vesselspmrdifeltatleminchnhngmgeerhlamﬂmﬂmé@siegmaﬂos\t dhamgpceatiephtempositions

o i S e A Wk e
of disASGERERR &nd Cfatndtﬁlﬁbﬁ")g S ?)thfcﬁlaE Bﬁaﬂa@@ﬁf&tal compositions

I nvention as descri bed herei nbe AS st ated above
of the im/en@dnamxmaxedxalslcnm apasiageanty the grdvehpf psenty and recurrent

i nvention as d ed herein ar terest for their
solid tBFROIE G G EHIED S {hP E910TRSBETPRT %B‘gflﬁ% TPt Prpstates bpey and skin.
More 9&1%?@%30&@1@51@0 s1't1,Bﬁ§ SOHE f&eﬁﬁ%ﬁh h are ex ected to slow
ty 1's pres inaw e range o |se

advan&gatusly thergtawdh o tmmnnern doloredtaldiancer] aed kabmig&anaen, fbr glagnple
mesot}rlr%leolnganaandanog sln%/arllipceﬁq&ng ca%lcearb(I\}SCiC) More particularly pharmaceutical
compositions of the invention are expected to inhibit any form of cancer associated with
VEGEF including leukaemia, multiple myeloma and lymphoma and also, for example, 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, 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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psoriasis, rheumatoid arthritis, Kaposi's sarcoma,
haemangi ona, acute and chroni c nephropat hi es,
wathenmys4 arterial restenosis, autoinmune di SBEEE82005/001931

acute inflammation, |ynphoedena, endonetriosis,
dysfunctional uterine bleeding and ocul ar di seases
with retinal vessel prolif-8lation including
age-rel ated macul ar degeneration. Pharnaceutica
conpositions of the present invention are expected to
bk p@tier aspear dfitheipebant inventitretherphphydcantical amdpositions of the
treatnent of di seases such as cancer and Kaposi's .

preseng #yventien a3 delinad hetein aie cxpesredde auipit fe FowPuyi thessfeingyry and

he . ' i t
recurgg? Sl Qs b ir i REGAET Wi (AL YR RGP BT Bbse

tumou®hRh @re §i$\ﬁﬁ@ﬁitl‘9’rdepﬂﬁi&ﬁf @EVEGH addeGF fdarkes growth and spread.
prostate, Tungs and skin. More especially

pEhe phecwaciutiahl conmpsisions ofthe presendnynntignas definedihereimmay be
aaminf{eESOE RIS Bt By S A AR IV IR0 o Sy o e presen

inventfH2BR 6r BRI suBIECEH thdleNrébits.C8hdh doARGniOAGRENt may be
(NSCLC). More particularly pharnmaceutical conpositions

achievefl by veayiof WleentimpHaneous, sggrentialdoriseparatriagninigigafiop i hegndividual

cancer. .associ at e i t L.ncl udi l.eukaem .
comp iR oS Fperatis i 1 phorad iChRl T BAEHY Braice o wse o
combih&idd b ditbreht @ e OMéhtabnitb @86t PAth PRtioht ¥ dafeat Eefikdical
solid tunmours which are associ ated with VEGF

oncolaeyphe pthkt gonmprosat(s) wisuchsconfrintirestraentiig addifiemn thy antiangiogenic

dependent on .VEGF for their wt h, and read, , .
anclof YiRrileh PO TS CaaProd e B SO SPre e BB,
radiothdriisy SdinBSoliREdpyM , pancreas, bladder, breast,
prostate, lung, "vulva, skin and particularly NSCLC. In

afotghermas peoprissfthe $tep pf pataltoricompletd mouh gesection, prior to, during
phar maceuti cal conpositiang of the present, invention
or aftcg A RHANGY o D P8 S COmPDBUPR AT ST R b b
o . . . % .
s e g
the presest invemiohias dafihed leegie inbbuite those\iE@Eited in Wi@i01/3g65mvhich is

) and spread. | n_another aspect of the present inventian
incorpoehF P AEReTRSs SUAREMOMSHPYGREY (Y CpH WAL calcgorics of

' L.on as defined herein are expected to inhibit
ﬂwnﬂ%ﬂ%§§%%§xh of those primary and recurrent solid

t dhodics anhianpiogenie agsiste dichidiog wasttiabotdetivgEegerand EG-
especially those tunours which are significantly
dEPePHRWRIICHZSWEGE and EGF for their growth and spread.

ThE) BRI L&l &R T—E;@d@l fntldgoRy. esent
iﬂ@%ﬁ@?@ﬁggggééﬁ?ﬁé e?g?n ma géladn$ﬁ$stered as a
S @ik partivetip Yfod ex ample edrecdlumab); andddi tion to a
conposition of the present o ) .
(v) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical
oncology; and other categories of agent are:
(vi) antisense therapies;

(vii) gene therapy approaches; and

(ix) immunotherapy approaches.

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



i nvention, one or nore other substances and/or
treatnments. Such conjoint treatnent may be achi eved by
woaysai2she sinmul t aneous, sequential or separ aP@€r/GB2005/001931

adm ni stration of the individual conponents of the

treatnment. In the field of nedical oncology it is

normal practice to use a ce¥ination of different

forms of treatnment to treat each patient with cancer

In nmedi cal oncol ogy the other conponent(s) of such
Exangpd@joi nt treatnent in addition to the antiangi ogenic

and/ or vascul ar ﬁgrneability reduci;g treat nent

ZD64dd 30w Geated Apbles Farmulatin: (18mmyx 7 pmaulley sbapgsh) or

enmotherapy—Surgery e mprTse t1e Ol partTat
Ingrecs‘cﬂ}f’mcon'pl ete tunour resec%lg)éﬁ? prior to,blg'ﬁ'ﬂ%fl% or

TablePhdre! (Ne adm nistration of a pharmaceutica
conposition as described herein. Oher
ZDo4dhenot her apeuti ¢ agent s 300 opt i onal useAdtivielagant
. pharmaceuti cal ;conposition of the present . invention as
Dibasif3alciag Bhesiale i ncl ude tHose described iWMMABl01/ 32651

mCro%E;lsFJﬁi¢1écalﬂﬁ9£@°r ated hejgin by referenggyyegdch
chtenot herapy may cover five main categories of
Crospokigloagieut i ¢ agent: (i) ddh®&r anti angi ogdbisinteganit s
_including vascul ar targeting agents; (i i%ipéé/t ostatic
Povidggents; (iii) biol ogi call¥ esponse nodifi (f or

Magngggm Lterferon); (iv)santibodies (farexahpel e
edréecol omab); and (v) antiproliferative/antineoplastic

Totaldrugs and conbi nati ons tfsg@ag, as used in nedical
oncalogy; and other categories of agent are. (vi)

Tabletenatisgnse t her api es; (vii) gene therapy approaches;

d (i ' t h hes. The i ti [
GO bR P, JRPERIENSS, T KRR hen
PolyefyRiRIc8robE¥@Tnl e 1 ZD64743Q0ny Coat ed T@diRiser

For nul™at igon (16mm x 7. 8mm pill ow shaped) I ngredient
Titaniwg! Padxidelinct i on Tabl et cbBeng Opacifier

Footnotes: The following excipients were used in Example 1:

[1] Calipharm® dibasic calcium phosphate (Rhodia Inc,

Etoile Part-Dieu, France)

21 Avicel® microcrystalline cellulose (ex. FMC International, Philadelphia, Pennsylvania,
USA).

[3] Polyplasdone® crospovidone (International 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¢cP 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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ZD6474 300.0 Active agent Dibasic cal ci um phosphat el
315 Diluent Mcrocrystalline cellulose2 75 D | uent
w@e@spavsdone3 37.5 Di sintegrant Povi doned4 15 BiTd8r005/001931

Magnesi um stearate5 7.5 Lubricant Total 750.0ng Tabl et

coati ng Hydroxypropyl methylcellul ose6 14.7 ny

Fil mform ng agent Pol yet w2Bene gl ycol 3007 3.0 ny

Pl asticiser Titanium Di oxide 8 4.8 ng Opacifier

Foot notes: The foll ow ng excipients were used in

Exaspdrenulitiop Hesdcied ph Bxatipledi wassprepared by oonvehtieipth atee

(Rhodia Inc, Etoile Part-Dieu, Franm}ﬁ%ﬂ Avi cel (
granulgien.seppaesaioniapg fikm coptingserogesses. Fhe An@iDRHH S3ie Suln

phospl:l)gkI | r%ﬂ:%cgggrtéh?? ge{fﬁ%éfslev&g%ﬁv cggéé?% %)c’lﬂmgrgr\)g%u %QQ&‘ﬁ{gEﬂler ina

cro‘spov ernatio Ity cts,

high sHéatReanubieyy £3€5 Seiutet o Prodict]a InasdoeRs mixp Gm%dwhe of punfled
K29- K32 (International Speciality Products,
waters@s &hep, ad 90 thf syw%rg et QISP BIERE tis tp |Pﬁ<ackl|°6 atswtable

wet m&% Lfﬂe WQ}I ggg%l weré(‘ Re?so\du F e%lggqp%&ﬁg%cr%@ reﬁ%%? ’laj%%mcles

and thex dBBi.NTH 8tdd grhrfllefRbpah&ypLERl tﬂfdﬁ@ﬁ la fafkkr sBeag amd blended
Chem cal Services Ltd (Runcorn UK). \MJEhTI tani um

with 1db @b(WdJée-anHecblnpgrqSW@fh steqratetier wm@e@t@s @resulARt gesulen were
comp e ERASSAET RS AP RSB Ll B e
film cggtgv\l}/ﬁgna??gﬁi;b}dﬁﬁﬁﬁhgﬁﬂ a@feolX a¥péiich ofake RYERBRYREDIY
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 (WEC) 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).



granul ation, conpression and film coating processes.
The ZD6474, dibasic cal ci um phosphat e,
wore@socdyst al | i ne cel | ul ose, crospovi done and POWGB0V8/001931

were m xed together in a high shear granulator for 5

m nutes to produce a honogeneous m x. 34% w w of

purified water was then ad@dd to the powders with 6

mnutes total mxing tinme to produce a suitable wet

mass. The wet granul es were passed through a suitable
ExampleZen to renove large particles and then dried. The

dried %ranul es were then passed thrqugh a further

P

Compgsitiopl ZRA4THA00 e fahlet covgsDIPaHECaripERhoRpiALL i um
micm% & _']%gc%ﬂﬁoéga%ﬂg{%@?pwul tant granul es were

ONPr esse n i‘ch were then coated

Ingrefiiehf'd @ conventional panppgpas er. The filpaneish was
applied by spraying an aqueous suspension of the

ZD64"y dr oxypr opyl net hyl cel [400dse, pol yet hylAmtizegkgtol 300

_and_titaniumdi oxi de ontg_the tablet cores. Tablets of
Dibasie,calaimg PhospBaisy | ati on weétld conpr essed uylﬁ&nh

. glevgilg ary press d tested usingy; ods
Micro scplﬁ%ggﬁgpg{/i ously. Thlgﬁf ol | owi ng resg)llﬁhaere
Sodivgestatiag®dollathie nean har dibess of the combisistegchnt abl et s
~was 37.2 kp and the nean friability of 20 tablets was
Povidgne) 305 No tabl et def ect £0(i ncl udi ng capptREF were
SodinfiDRGHY Sl | ng the manufacture of theseyigRl ghn The
mean - di s?ntegratl on time of the tablets was nut es.
Magnédi®s Gtediateon profil es of Ihe ZD6474 300ni.ubticdre fil m
coated (\ j 50, j
Total 37C, before and after stlOP8§EYin HDPE bottles) at

TyuUTe
2. No significant change was observed in the
dirss rﬁh;a@fan%%ﬂﬂe&as BkahaiRleh s Oﬁéﬁ;@&a S4B drdl HOPE
bottles tor up to 6 nonths at 40C 75% Rel ati ve
granulltion, diotnpresEid .afot fibplceatth gGoopassdst sionlaofo HBDGIERAriEdGbayge. The
tabl et _.cores (D hasij

5 hardnes Of BISFSEANPFHE eﬁi‘f&ﬁ@'&@%ﬁ 22@2%5- ﬁﬂgté%iﬁt%gfﬁﬁi?ﬁ firgg of these
tables%rfépfnﬁﬂﬁ?sﬁgfottaﬁﬁf dé@{lcgét g&&%ﬁ?ﬁ%z#pggx%; wWaré\Gbde¥RdMBAL the

asi ¢ cal ci um phosp
manufacture of these tablets.



M crocrystalline cellul ose 100 D | uent Sodi um starch
gl ycoll ate 50 Di sintegrant Povidone 20 Bi nder Sodi um
wo 20054129301 phate 3 Wetting agent Magnesi um st eBCEHGB2M8/001931
Lubricant Total |10O0O0 Ong The formul ati on descri bed as
Exanpl e 2 was prepared by conventional wet
granul ati on, conpression a28-fil mcoating processes,
simlar to that descri bed above. The hardness of
tabl ets conpressed at 148 MPa was 29.9 kp. The
Exam@les3 ntegration time of these tables was 5.4 mnutes.
No tablet defects (including capping) .were observed

Compesitionpf 46474400 202 mmet&pr@%@gmsmai@g%weé
. L . t Tri basi
microg 3 Ritfhé ballge) (ASih k (i Bdd AR, 207l Sse) ( Lomm

Ingre&ieﬂrmn elliptical) Ingr qﬂg@m ng/ t ab Fungincipn ZD6474
400. 0 Active agent Tribasic calcium phosphate 417

ZD64Dk | uent M crocrystalli net0Odl | ul ose 100 AdtivemgerBodi um

. starch glycaollate 50 D sjntegrant Povidone 20 Bi nder
Tribastgealeim RI9ERAAtS u| phat e §£1\7\étti ng agent %ﬂ 85 um

. gég@ bri cant Tagtygl | OO0 Ong They, | ation
Miero scpﬁ%g;gﬂ@ggééxanpl e 3 \(/)il/abg prepared by ?&L@gﬁi onal
Sodiuitestarghi glyoblédte on, conpres®i on and fi | m cdzisintegrant

_processes. The tablets were conpressed using a
Povidgpegh- speed rotary press 4unning at 100, 3%3@61% abl ets per

Sodiu%lﬂgﬁry?ﬁﬁwii/&@n tested usiqng net hods descrwptgqgagent

vi'ous
Magnesium stearate 10 Lubricant

Total 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.



The nean hardness of tablets conpressed at a
conpaction pressure of 133 MPa was 27.3 kp. No tablet
wa@ledosa12934 i ncl udi ng cappi ng) were observed durP@GBh@s/001931

manuf acture of these tablets. The nean disintegration

time of tablets conpressed at 133 MPa was 4.4

m nut es. Exanpl e 4 Conposi t-26n of ZD6474 400 ny t abl et

cores (D basic cal ciumphosphate / pre-gel atinised

starch) (19mm x 10mmelliptical) Ingredient ng/tab
Examplénfet i on ZD6474 400.0 Active agent Dibasic cal ci um

phosphate 417 Diluent Pre-gel atinised starch 100
Comppritignref ZR474 409 tag tableficores| (Dibasicenleing) phosphate/

gent Nedesaeg el s 1R /o0 o

dieft Tormulation descri b%q%@g, Exanmpl e 4 wqgchbgpar ed by
Ingreclonventi onal wet granulation, conpression and film

7ZD64AThat i ng processes, sim 480.0t o t hat descrAdiisd aghve.
. The hardness of tablets conpressed at 142 MPa was 24.5

Dibasigsalciyia phesphafEegr ati on tilde of these tabliB€lhas 4.9

1L tabl et defe (including c i.ng) were
Pre-gef tgxg%egégr uring the manﬁlg)gcture of thesgﬁgiae ?ets.
SodiufaxaFeh glybolGasrposi ti on 0f50ZD6474 200 ny Dikintgranor es

~ (D basic cal cium phosphate / macrocrystalline

Povidesd | ul ose) (11mm round) 2longredi ent rrg/t%n‘ilftﬁncti on

SodiuZ é%ﬁﬁ%&oatg Active agent Dibasic calci %@H%g te

uent M crocrystalline cellulos uent
Magnesium stearate 10 Lubricant
Total 1000.0mg

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 S
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 L.5. Wetting agent
Magnesium stearate 5 Lubricant

Total 500.0mg
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Sodi um starch glycollate 25 Di sintegrant Povi done 10

Bi nder Sodium | auryl sul phate 1.5. Wetting agent
woe@sesisd st earate 5 Lubricant Total 500. OngTPET/GB2005/001931

formul ati on descri bed as Exanple 5 was prepared by

conventional wet granul ation, conpression and film

coating processes, simlar-2fe that described above.

The hardness of tablets conpressed at 150MPa was 17.4

kp. The disintegration tinme of these tables was 4.0

nrhe femuldiontdebdribed deEeahple (5 wad prepared by pmivegiionat wet

observed during the manufacture Qf,theﬁg tabl ets %t
granulgB e ceBRIesalopaad Sl €9aHE DISEAVESS, sigdle i Btpq?eﬁ@“ ove. The

0 i i S . le:
R3S SR L0 PSSR AL s
tables GRIFA0 Miniges/ NoAdlctdefetlaslndiog vippied) weraclbsepiedhiueing the

salt thereof, a brittle diluent and a second dil uent

manufapiugshof, thessrtallets abeompressian pressuresf 1AAMPa e gapping was

o GERLSHCGR BLORSH T Fer MIRSARERH ©21

di l uent is dibasic cal ciumphosphate. 3. A

phar maceuti cal conposition according to claim1l or
claim2 wherein the second diluent which is
practically insoluble and has ductil e conpression
properties is mcrocrystalline cellulose. 4. A

phar maceuti cal conposition according to claiml
conprising: (a) froml to 70 (particularly from5 to
50) parts ZD6474 or a pharmaceutically acceptable salt
thereof; (b) from1 to 96 (particularly from 10 to 70)
parts of a brittle diluent; and (c) fromO0.1 to 20
(particularly from1 to 15) parts of a second dil uent
which is practically insoluble and has ductile
conpression properties; wherein all parts are by

wei ght and the sum of the parts (a)+(b)+(c)=100. 5. A
phar maceuti cal conposition according to claim4
wherein brittle diluent is
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di basi ¢ cal ci um phosphate and the second diluent which
is practically insoluble and has ductile conpression
w@e@paI298£s i s mcrocrystalline cellulose. PCT/GB2005/001931

28-

CLAIMS

1. A pharmaceutical composition comprising ZD6474 or a pharmaceutically
acceptable salt thereof, a brittle diluent and a second diluent which is practically insoluble and

has ductile compression properties.

2. A pharmaceutical composition according to claim 1 wherein the brittle diluent is

dibasic calcium phosphate.

3. A pharmaceutical composition according to claim 1 or claim 2 wherein the second
diluent which is practically insoluble and has ductile compression properties is

microcrystalline cellulose.

4. A pharmaceutical composition according to claim 1 comprising:

(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

(c) from 0.1 to 20 (particularly from 1 to 15) parts of a second diluent which is practically
insoluble 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 and has

ductile compression properties is microcrystalline cellulose.



