WD 2007/ 022944 PCT/ EP2006/ 008216 -1 Solid
phar maceuti cal conposition conprising

wdaz2qpaozdkor oani | i no) -4-(4- pyridyl net hyl ) pht haPEEP®06/008216
and a PH nodi fier The present invention relates to
sol i d pharnmaceutical conposilti ons conprising a drug
conpound w th pH dependent solubility, nore
particularly to pharnaceutical conpositions

preferent| aIIy the succ:| nate salt, (herei naf t er
referred to as the "Agent"). The Agent (drug) is well

The pfeBENIndrEiBh Hﬂ§te§ hd §6Iﬁ‘ﬁ bﬂaﬁmabétﬁlc&tédr'r@ddéfti%n@wm\r;%slng a drug

preparation beln escri bed f I nstance I n

compamaERH-SPpeRdsNY selvlaily. MEre RIS PhaRTR4PuUlFR) compositions
compr geJP-Y4 chlBFd%mﬁé)a& ?41 pgm(yﬂnéth?)ﬂ{tﬁaﬁﬂiﬁe 8P® bhéﬂéc‘éﬂtn&&ﬂy—

erence. oroanilino)-4-(4
accepy@}alei <Ml thenen»;upygntqmaalyzthﬁ susGinate ﬁattéhﬁ@'rsaﬂeb rqi%%ba%s the
“Agen °TK" or "PTK787" or "PTK/ ZK"' or "PTK787/ZK222584"
% e Agent is a potent orally active VEG- receptor
tyrosi ne kinase inhibitor, which inhibits the

The A%f@ﬁtﬁalgfgz {sﬁg%%%% %é’lﬁ@r'&ufrécﬁﬂtnk\{ﬁg:ahd ?&éﬁ%ﬁétlon being

I rect to the P-'bi ndi n

described s urmanm@wweeéaesaﬁ or e PRIGHING. o812, which are Rereby
mcorpg}nagéd)%ﬁrc‘ﬁl\é ﬁéésgn? aﬁ‘ﬂﬂ:ah&hb)?v‘etferfeg&é"’ﬁh'é Aerkhl éﬁﬁ:ﬁhbr&éﬂ'ﬁmo?-zi-m-

net ast and IS use or treatin i seases
pyridytmasind)phthatnzine succinetedy alsqtkagwarssi Bg KnesiFTK78Spec iFAIK/gK™ or
“PTK1@9ﬁﬂb@ di seases (solid tunors), such as breast
cancer, cancer of the colon, lung cancer, especially
smal | ceII | ung cancer, and cancer of the prost at e.

The A-grgﬁ ﬁge&;teﬁtsbrgl X’g&‘i% W#ﬂeﬁg&éﬁ%& SSHER o ihRBltor, Wlthh inhibits

ts a si cant ubrlity a
the vasdrtéargewptfmlvaltgzemfﬁactw f\éE,GF) Sﬁmaikgemuqﬁgn R binding digsicBy to the
lat d inhibit
e P R BB gl 95 Bt s v
growth efgyimsary itrhersandiinetastasepandisaisetyl tq;ltregnnq gisegsesassegigted with
) t

deregn%x{e}i a ? r?g;en%ls J%ﬁeéiblﬁfné?{pha%hé Qfseééﬁksgﬁrfhoﬁgﬁ)r@n?ﬁéh as breast
cancep rceoq:qjuqf theccdlers ngotancet especially spaliseed lunaoganche aadicaneer of the
prosta Sfvironment  of the stomach to the higher pH

envi ronment of the upper gastrointestinal tract such

as the small intestine. However, since the Agent's

The AQGMTIE We'akhﬁba%ﬁ 99 gohBoanﬂﬁh%P@Mlbu's@ §§rtnf &gv; pH dependent

1 SSO UtIO 'S t erate-limting ste orptron in
solubilith along dhe gastraintestpabradi Tﬂ%é%ﬁtaff well a@lubleﬁﬁ ow p’F'i(b'ﬁ 1, 80 g/L),

e.gin ;Heeacgcﬁé Eﬁﬁl‘dﬁﬁ? bﬂ@lle 14 4t88 Ltohfith at')l?t%udfﬁc\ég@?leé? rs@l?:lfilgtat higher

exa atlent IS
physiolagigad th(nU Tadel 06" g/éb,teag rattegisitesefi ahsorpiion dethesimall intestine. As a

result {F%dlir\]&mt i Jﬂ'@qé td &'éé. Jtlgﬁfo% gélﬁi]on & @Fa s Jmﬁweaédlc%‘ ef¥ironment

an resu Intra
of the stoinjasbtto Ve higher pH 9nwrmrrmow the 2oner gastonteatioal teaxg sueh as the

small intestine. However, since the Agent’s permeability is good in the small intestine,
dissolution is the rate-limiting step to absorption in this part of the gastrointestinal tract. The
pH of the gastrointestinal tract can also vary as a result, for example, whether a patient is in
fed or fasted state, the use of certain medication, or certain medical conditions. Therefore,

oral administration of such drug can result in a high inter- and intra subject variability.



-2 Various concepts of inproving the drug rel ease of

phar maceuti cal conpositions containing a drug with pH
waelepamzkont sol ubility have been di scussed, howWRUEEP2006/008216

there is a need for pharma- ceutical conposition

conprising the Agent resultig in reduced inter- and

intra subject variability and increased

bi oavail ability. Surprisingly, present inventors have

identified inproved pharnmaceutical conpositions

conprising the Agent and a pH nodifier. Shifti t he o

Varioys eqnGeRly iof BRRFEMD IthepWUBde'ﬁﬁ?%0%12’?%[!*'@‘33'&9%?@!@9133'0"8 containing a

drug WithspH GepdiRicRh S6I0BRG %b\/é? Bbert QBRI ﬁmué\fé? ek Sisl 4néeY for pharma-
enhancenent of the dr solubility and drug

ceuticgf cospRasttiop r?OHtpﬂﬁlm é%&g?mdﬁ%ulwgemerqdnéeqx@&ﬂ aRg intrgj ubject
varlabﬂi%ﬁé’f?cﬁiﬂc%gé@biob@éﬂabihﬂl addi tion, inter- and intra
subj ect variability can be decreased. The extent and
duration of pH nodification depends on the

Surpri@i’ﬂg@' Er‘é@@rﬁ%%ltorﬁ’ 'th@ fdtehﬁ’f%ooi gﬁ'&%d' %%Q&Hﬁt:&l%oﬂ?osmons

|er and use I n 'one aspect
comprising BtAgentand P@h' er@ erd §§If@q)ﬂhlama@@nwmmental pH to more acidic

condltfb‘ﬁgm%‘fdet the 'E)hﬁﬁﬂ&réuﬁ Qom ()bl}lOltl f{suﬁg fHdn en‘ﬂdn)ce%eﬁﬁjf the drug

fier. urt pect resent 1 nven

Solub'&'iv 6011 deug @SWIOM% @b’t m!t'oa@ whess thecmeobemmtﬁ naduced sojubility. In
addmdnh ﬁﬂe% 8R4 intfdl éu)(J{e%t PaFidoRtY EdrPhe de&béée)d Fhé %%ééﬁ?%nd btrxlraﬂon of pH

her aspect the present 1nvention prov
modifi @qtlongigppn%gn thecrhysieachemicalpiepeitiesiof tbalmoomqn@tgdml'bm))dlf er and
the polyfferi86g.Pr eparati on of a nedi canent for the treatnent
of patl ‘ents with disorders associated with
der egul at ed angi ogenesis. In a further aspect the
in onepisgéﬁlriétta gfé:éﬁm |h9éhtﬂﬁ%¥6\ﬂ@e°s él?or ! eut{fgralegcglﬁ%$%ftlor}compnsmg.
@i sotf‘ﬂé’t%"hssoc:l at ed Wi t h der egul at ed angi ogenesi s,
[ thQfierconprising orally administering to a
%gtgzﬁﬁ In ﬁged of Agent therapy a pharnmaceuti cal
conposition according to the present invention,
I - C
I RRECREBEL oA ERUINBH A 40 B ibbuncal ERBoA coorisng:
(Dnvéh?ﬁ@ﬁnMnll be further understood and appreci at ed
(py teh&fl elJed in the art by references to the
f'ol | ow ng speC|f|cat|on cl ai ms and appended
(% av@ P¥MeMD 2007/ 022944 PCT/ EP2006/ 008216 -3- Bri ef
Description of the Drawi ngs The acconpanying draw ngs,

which are incorporated in and constitute a part of the
In a further aspect the present invention provides the use of Agent and excipients

(pharmaceutical composition) for the preparation of a medicament for the treatment of
patients with disorders associated with deregulated angiogenesis.

In a further aspect the present invention provides a method of orally administering Agent,
e.g., for the treatment of disorders associated with deregulated angiogenesis, said method
comprising orally administering to a patient in need of Agent therapy a pharmaceutical
composition according to the present invention, preferentially administered once-a-day.

These and other features, advantages and objects of the present invention will be further
understood and appreciated by those skilled in the art by references to the following

specification, claims and appended drawings.



specification, illustrate exenplary enbodi nents of the
present invention. FIG 1 shows the inpact of fumaric
wa@eiodozme44r ug rel ease frommatrix tablets - i NnPWI/EP2906/008216
using fornul ati ons according to Exanples 3, 4 and 5.
FIG 2 shows the inpact of f@naric acid on drug
release frommtrix mnitablets - in vitro using
formul ati ons according to Exanples 3 and 5. FIG 3
Brief B8SuMptibM 6f thEawings fumaric acid on drug rel ease- in
vivo A = Matrix tablet without fumaric acid according
to Exanple 5; A-FA = Matrix tablet with fumaric acid
The agewopatiying drewEbganwhieh 3re iBcorphkated in aridnddnatitutet 3 paiit bhthet
: i FA = Matri x
specit Bt i Bel R0 b i SORE Srepent Ve Rk o 3.
FIG 4 shows the reduction of variability in AUC(a24h)
by incorporation of fumaric acid A = Matrix tablet

' oA FA =
Fo. {4 FBE o 9005 BB a2 o
3usigg forivulatiors aterrdiap te Examplek @ud ahddari ¢ aci d
according to Exanple 5; B-FA = Matrix mnitablets

with fumaric acid according to Exanple 3. Detailed
FIG. Zxwowsi the iropaad bf fumagittdoihon deigusledsé Gomi matrirenibitabiets plh vitro

C ,0r organi ¢ chem cal
ITB%”@ ko?fnula{tl $5§cotrc98§ E 8‘98353@% drogen ions (acid)
like e.g. an organic or |norgan|c acid or an acidic
Whe tent. acid, and is
FIG. 30 ar rméeu |canﬁ’5‘%3{§:a§?a%rf grug @8%?"& WP’ are
cArrpoua Matthiableh witholtyfamatic aeid facesrdimgitd Examprﬁence of

- , th H
VRS < Sl o Ao R Doy SRR L "

tB 7, P Nm‘tmx miriitablets withdub fﬁn@axcndmmrmngafcﬁﬁmh;ﬂe of

t RKa VA Ln,
(B s Mot ERel Pl BS BBl e iernea ar
a tenperature of 25 C in water. WO 2007/022944

FIG. 4 e T Ot ¥ A aom p B BEPISD e i

r/él at wMapodablvettlmutsfmham ba:nﬁ yc@oéremgm}efliga%ﬁlé th g. )

t han .59 wat er
dg?JgeA 237 &Igaﬁgntg?'ﬁewtt%{uéﬂ%fécescij?‘é(for%ﬂg %ég  which is
t§pi cot Ngatrik mmltablelsomth@ut funefrieragial yccdrding to]Exaimplé CH
e e e R G T S

convenlent for the manuf acture of conpositions

according to the invention, which conpositions are in

the formof a solid dosage form In one preferred
Detaileshestiriptiort ofdhveritieni nvention the pH nodifier is an

As use%rt%z?&h Qhea{%'n% 8{1 miodifier” refers to an organic or inorganic chemical material

that is able to release hydrogen ions (acid) like e.g. an organic or inorganic acid or an acidic

polymer, e.g. Carbomers, or a latent acid, and is pharmaceutically acceptable. Latent acids

are compounds that hydrolyze to a free acid in presence of water, e.g., glucono-d-lactone.

In particular, the pH modifier may contain an acidic group having a pKa of 1 to 7, preferable
of 2 to 6.5 or more preferable of 2.5 to 5.5. Where pKa values are mentioned herein, they

are generally taken to be those as determined at a temperature of 25 °C in water.



phar maceuti cal acceptable salt thereof. Suitable
organi c acids contain one or nore acidic groups,
w@asriozaskar | y conpounds contai ni ng aci di ¢ gr oupSI/EP2006/008216
sel ected from carboxylic and sulfonic acid groups,
particul arly those which are#solid at ambient
tenperature and have 2 or nore acidic groups. In
addi tion functional groups that anplify or dimnish
For uéehlﬂ PiistHifed Meés@%haﬁﬁéé@uﬁcil%ﬁ{pbglﬂ@ﬁ ;9-7 %Blf EARItRS relative poor
resent in the nolecule |ik %grox S or

water SRiUBIYE RERCTEA Pid. BaVIRG AGiubi ol 1633 BabBYalalt00mi water
deperidify dHitheantéREEd dRatiBwef édﬁoerﬁfh iS Qlpithig 196 erlioﬁrsaf)}ég?ﬁbly 3to

sel’'ected froma nono, di- or polybasic” carboxylic

16 howigd a nono, di or tri-sulfonic acid, preferably those
WhICh are solid at anbient tenperature. Particul ar
ol id water-soluble carboxylic acids include, for

The Ué@(ﬁh?ﬂ"é agidssh hpenaasytical racgmtgble salsotberdof as pHowodifietis

partic@&riy M%nveﬁ%? @Hemngngufg{: (%)%r{ﬁ)gltlgﬁé Qe&ré‘ihg "% the invention, which

particularly from?2 car
compasitians @ne iy the fefim Ofoa S@'Iddﬁ&ﬁb@f@fm c aci ds cont ai ni ng

from4 to 6 and especially 4 carbon atons, any of

whi ch acids may be saturated or unsaturat ed or havi ng
In onetpr amé@nahodmwtmf thecineentiondhé pH reedifierdhan neganExaaipbes

pharm%f:e ?@eﬁta%ﬂil da(it tW@IIe%f §9|'té§rﬂ%8rgghi’c%ﬁfs'c%n{gﬂ{]8ne or more acidic

car acl I ncl ude s
groupg, Panﬂ larmrrmun@s ewritainingBeidipyrosp® selscted fiohecabbxylic and

sulfon}é?cﬁf %r%g{gm@aﬁlcufgr R \hidhh afea{okﬁa )éYH‘n%Ie?\? {eﬁpér%l'eugr?d have 2 or

"oni C u00|n C,
more %ﬁ*ﬁ"@ 9roupﬁelnaiddﬁhatfumh@aalthWs fbatawndhfyraydlbunlsiptheomdltwa the

acidic ﬁ.h"*?:ﬁ@él %&%h ;grgg‘%?]tgpgr% H@B%Erﬂg i||$% R?dro?ﬁ %gbg}p%cc%r aiino-groups

frome.g. car boxy am no or hydroxy. Suitable

Pamcu.ﬁémétb} Q&Iﬁﬁ’ig%?#érﬁ’c }5‘8&& fnc Qla ‘é% el%lj &Jb@l& v&eit&rasrog.ﬂ))fg ofganic acid

acids 1 nc
selected irgma& menmrmmﬁsmqad)mmmm¢ amlha asorgyl, dicartricutionid acid,

preferéd?y {Hé)s%gg\?dgiarg L@?E%rﬁ?l@@f tg[npghéﬁg bémgﬁlgg%&ﬂj vyast r-sokIutﬁe
carbo>q[1,¢ acgdg up@ludasfonaxamplempmaim neona @rrnal)ecarboxyhc acnds such as those

f hydr ox
contalr(lng QBE?S(%’ thaéu(?e 3rbon ?Q{]nas{%%l'tft‘?:u{aqglfra 9[ flac %ar%@h %tom%/ (grl)orey
partlcu@(tym @& td¢arb¢>o/haecnd§ contaiirigfooradi td§ arelrespedigllyad carbon atoms,

oy S S Ay BT Sl T o
carbonggtemeghainse EK@UR'?S o€ suitablissalid svateresohutie aliphaltic biomoacayrboxylic
acids lﬁ@u&?ﬁ’ Hc%cﬁf B %gd)glhﬁnelc%dé Pexdnd |éé3 Ofcsalﬁtgglgr %’ Ve évrag%rﬁoluble

e ar I'C acl ds co Fise an
allphatm-cgmm[@qgis iptluds Bdlptc mmmym@ﬂml.gmmm cmalelaror fuersaric acid.

The allgﬂﬁboxy gcl:'I g@? k}’ﬁﬁpyl{e %St%ﬁg@r éJb%[ltu gﬁg{) ne o rpére groups (for
exampleyb ¢rt3)t wulcbynayrt@ tbe sameeorgmftangn $dlected franpé.g. ca‘rbo@ amino or

r ent. sel ect
hydrox?.rSoL?in Ie\c'gUbgﬁtu &g oxy hg{ é E‘,?e(léﬂf%l g al%jts H%g(%e for
examdegQNyfsghytﬁtuteSmllpwloenmnwbexyhofacas )shch: as plueyihic @cid, solid

' t.h

orms G0 oL DHESe 88 EAFRL BARLS s BHAURL et ervooe
acids spelh 2e malict taitarig, Mmyhiicc(h)edrb)qanalomc) or mucic (galactaric) acid; hydroxy 2
substituted aliphatic tri-carboxylic acids, for example citric acid; or amino acids carrying an

acidic side chain, such as glutamic acid or aspartic acid.



I n anot her enbodi nent of the invention the pH nodifier

is a polyneric organic acid or a pharmaceuti cal
waewepeaid e salt thereof. The backbone of the POI/EP06/008216

could be linear or branched or a. m xture thereof.

The backbone or the branchesdof the polyner could be

in addition cross-linked by a suitable |inker.

Sui tabl e polyneric acids contain a |inear backbone

Suitable fanrﬁ@ticdéa?b&(W&@éds Pkiude WMI@%“&?BM %Evd@‘ébﬁt‘a%mg up

ps or mxtures thereof. Suitable” polymeric acid
tozog@

ok alpms; Suitakleiary! icaehexvis acids @m%emarﬂarm ifer @qample a
pheny?eF Hémﬁhﬁ@i‘dbptm&h éérﬁes BhO®P Ho?é‘@%b& | rouﬁ@rd%? EQ%leéq) 2or3

or methacrylic acid polynmer cross
carboyy gia¥psldhe ane g(pgs Omma"y sulstifuted lam)ne Ar mret groups (for example

1,2 0fYj, Wl‘a'i?!hem&%é/ ! éaﬁn@&* &iﬁéép?&é]é&é& rB 'I‘g/drod(yf (1-4C) alkoxy (for

Preferentially t ler 1s se
example grgthexy) and suléﬂmylaéuotal@le gsagppies of anticarbokyic @mdsamhmde for
exampié ®RnFRE eph'ﬂ{a%% %&ﬂﬁhélf&ete?é'ﬁﬂmﬂl'cfdr ﬁfmélﬁ’tlc dféude@t 29, béYhe-

citric acid, fumaric acid, succinic taccinic
tricarbexyli¢ agithydri de, adi pic acid and mal e| c acid or a

pharmaceuti cal acceptable salt thereof including

m xtures of two or nore acids and / or salts. Most
In anoﬂi'@fe@m@ﬁn?fﬁ of thedinventigoithie pd mudifrands & pelymeAk stgamrsac:d ora

C
pharmBo8 Rl hepLi Sl ool T BckBEr Ing o8y e BOJY B ifar or
branc'mma momredhqggf dhp kackifonelny the Branchescofibe polyomeacould be in
38
addmd?'f cro%; d%eg?yf%sﬁjéttglbl}%ﬂgfgp régxgglég ﬁélgﬁ\grré Egi%g %{189} gﬂ‘near backbone
with aggqcpﬁ@qpsbgea branched ba¢kb|gnamth@;|chd~gmuasnpd mijures thereof. Suitable

polymghé'%ugaég ¢ esg n%ﬁ}h%'tl& }‘tl,@ dn“églljlglcwglgﬁt séﬁ{r}ﬁ&as rﬁq% ryg? §§§ that are

crosshnheda(ep@ &@bmd 7éGHod meymcrth: acidepoﬁwmeSllmke&m gowith he
[ c dru
iy BSR4, Abef - 84) MRS, el 4§ e e
or larger, pr efer ably between 0. 01 1 and 10:1, nore

o BAETUAAG BRIEPT 424 o e LATRTRIB AL 58

latent agidd herein the term"polyner" refers to a pol yrrer
sel ected fromthe group that consists of cellulose
derivatives [e.g., methyl cellulose, hydroxypropyl

Even mevetprefegret ithe pid enodifier és seledtgd from;qnno pgid, fumdm:l acid, succinic acid,

SUCCIn&%&&%&?@ﬂ%‘ %%lp\'\% adfd 4n % %/L-nﬁxé(lg r%g éiﬁp agv?%lvm o SuéIXal acceptable salt

thefeowmﬂdméwwresczflt\wg looswre sdds and ¢ar saitsy et hyl
cellul ose, ethyl <cellulose (e.g., ethyl cellul ose
100), cellul ose acetate (e.g., ceIIquse acetate
Most p(g(e(ggglsﬁgmarh; acid@slpHiinodiiencet at e pht hal ate, cel |l ul ose
acetate propionate, cellul ose acetate butyrate,
cellul ose butyrate, cellulose nitrate, hydroxypropyl
Also mget preferred|is siiasinic atid lonbadainic agid aohydideag|pH modifier.

Especially preferred is fumaric acid. Fumaric acid has a pKa of about 3, more particularly of
3.03,at 25 °C



nmet hyl cel lul ose acetate succinate]; acryl derivatives

[e.g., polyacrylates, cross-linked polyacrylates],
WOoreaonyzaoyd i ¢ acid copol yners, vinyl polynmers (BCHEP2006/008216

pol yvi nyl pyrrolidones, polyvinyl acetates, polyvinyl

acetate phthal ates) and its-6rxtures, as marketed

under the trade nane Kollidon SRO polyethyl ene

gl ycol s, pol yanhydri des, pol ysaccharides (e.qg.,

In addit%’ﬁ tﬂﬁ@tﬁ:na@}%ﬁﬁ@%oﬁ%@?w tﬂ@lp% BRbneRS E%ncﬁ@gtr}ahamplify or

al gl nat es SO serve in a
diminish the aciditysf the pﬂdmfunqtioeal grwmm be peasepblikerimdraxyl-groups or
am,ndjy,ghsgypropyl nmet hyl cellulose. In certain exenplary

nbodi ments of the present invention, the

phar maceuti cal conposition may conprise additional

Ina p@f&r‘réﬁ @rﬂﬁédlﬁ\%m@ﬂh Fé%léﬂg su@ﬂ%g&%&lﬁbw%%m F]actﬁolfé gH -modifier to

conposli t1ons, exa eXCl
the aciglie dewgecomgound i thecbhaopaéeuticalreompgksitida i 8.006:1lorilargat, preferably

betwelgh @F{@i fan@%%ogt ??Prte%rrﬁltgét\%gﬁ 8%{2%\}1 eagr%e E %1 %\(F&rnge preferred

ors zers, preservati
betweenddi: tand 2: lambsbpreferrecbalpmtdrit s as descri bed in
Handbook of Pharmaceutical Excipients, Rowe et al.,
Eds., 4 h Edition, Pharmaceutical Press (2003), which
As us¢d héreinetbg termtpotypmarateders by arpefymef selected@ratn the @r%ﬁﬁ%t consists

o o1 EERCROLEVT o o Rl Pe ST b B

hydrompmpyl methybedliuldke i1 06EY gki 4 M,‘f hytdim(ybmipyl mpihyl calloRskikKC 88 M),

ero AP RRs, s bHSTERBLS B e 2 e, ey

cellulogat(e. gmeﬁwbbelpjlosagl@m S;ellteinsrg/aeetat!er(hjghlciaomlsse Et@tbiel CA308-10 NF),
o EBGREENTOM el el A, SRR B
celluloSabetyea’tex@llulpsé hinate, |hygroa(gpmopysl mgtpylccallthlys@pmialde tpdrioRypropyl
oo SH B e b S
polyao@yla%]t meBcrylic af:ndrae:pbiyaieb'sy v&lybpnlyrﬂaén%(e@/ W\@WI p@tolidbRes,
ot i R ST FAREE R, TR B e e

trade name KekideroSRey pelselblmgnﬁglyaolat mlyatrmbldndeshysdlyémﬂah@éh (e.g.,
ta ost ear at
ranihef S P GHGEGRTERTR NG o ASRpBe) Rar BolGeEmamaso semve

in additiam thel fusctionaif @, pHiregpddier.um | auryl  sul fate, sodi um
ol eate, sodium stearyl fumarate, DL-I|eucine, collidal
silica, and others known in the art. Exanples of a

A preférfed padyriier iatiydrogybrbpyl ehethylicemlioste, but are not |inited
to |l actose, (which may be in an anhydrous or hydrated
form, sugar, starches (for exanple corn, wheat,

In certamiexemplaot ahb()dlmemsctbffth@dre%éﬁtr ifveeBion &the phaﬁh@ééwcal composition

may 4B B S B S AP S SoSbcaiod spesivon
examples@f gach excisibrits ircfude, bulcah ot ROAIRIrS,, gllﬁaﬂlﬁeﬁlbﬁ&nts,
binders, antioxidants, antimicrobial agents, enzyme inhibitors, stabilizers, preservatives,
flavors, sweeteners and other components as described in Handbook of Pharmaceutical
Excipients, Rowe et al., Eds., 4" Edition, Pharmaceutical Press (2003), which is hereby

incorporated by reference.



car bonat e, di basic cal ci um phosphate, tribasic
phosphate, calciumsulfate), mcrocrystalline
wa@eiorrse, cel |l ul ose derivates. Exanpl es of aPCT/EP2006/008216
"glidant" as used herein, include, but are not limted
to Aerosil 200 or talc. Exafples of a "binder" as
used herein, include, but are not limted to
hydr oxypropyl met hyl - cellul ose (HPMC), e.g. HWPC with

Addlt@nél‘é&(c@%?sr Wit thel é&@ﬁt‘idnyof filefd: ar‘*&%r%‘ﬂ‘td@@n& <o ns from about
at 20C for a 2 % by wel ght aqueols sol ?

ed
0. 05-&"@ byty@'gmosmectesal pharstasertina) cCompesitiarn ecpdrom about 0. 5 10 about
3,5% %W@iﬁh@ of tiltotdl %ﬁpo%*ﬁﬂﬁﬁ&n@é}ﬁs %WEH&SA}' ents, enzyme

avai | abl e under the nane r macoat
inhibitgrs, ﬁt@algarwmeyvatweﬁ tpically pegyide upi tndaéaogt .66- 1;% by weight of the

total ﬁ%ﬁﬂ?@élﬁlb&rbomplgsﬁkgﬁ %@é‘ﬁ%a@&hﬁé%&t? ygfc%hy S%Q%e up to
aboutm @fytab]' yeighhofl the It@tamh%macmlcakmcmtm Lubricants typically

e e

pharmaqc@umécommsnmre not I|mted to, ascorbic acid and its
derivatives, tocopherol and its derivatives, butyl
hydr oxyl ani sol e and butyl hydroxyl toluene. Vitamn E
Examaés &f adlubritant’o bs useq hereire indrdey butsae uot limilted thomagmesium

steardt@"tIR ﬂgm%pé@mé@\ég&& 8! g%gpﬁh%h%%?% X a} IR egﬁé}%ﬁ%ate':o

'gur pose | SCUSSI on,
polyethyipoel plyeslt ethilene oxide Ipolymert)ﬁognmu laed/ sulfa:le tragreesium lauryl

sulfat&ls%ﬁﬁﬁ?oleé’t‘écg&iilﬁrﬂ%%éa(?glqﬁrﬁ ass%\?legf:fngc L& c%[ RJLca and others known

operati on osaygeé
inthe@dscri bed bel ow i nclude but are not linmted to

nodi fied release hydrophilic swelling, eroding,

di spersi bl e or dissolvable nonolithic matrix tablets
Examples otaiffiied'sas usecthereindinchide| buttaa het Ignitexhtodactosey (@hich may be

: [ he care bl et ar
i on Sy o by TR0 b5t R i MR E e, ot
modifigd stanthes (e.gr, starth By@olysateilme pmelmdlzeu assclof manaitg esorbitol,

venaid ) FBIGE0 hEbde SinEhat RO 45, 5305 m g mogesium
carbome}itzﬁsiwcai@dulmbemajg tebasicrbn@apbate, salciunasulfate)i sitrocrystalline
celluloghrﬁe“@lmsgﬁénvﬁg | ets, granules or beads including

ose using crystals of the acid as starter cores.
Conpared to nonol it hi c syst ens, nultiparticulates
Wi t n
cramfles O bl o8 4IAARE, HEake! B FD8L A p Bl e
as they are suffici ently small to be evacuated through

Examr%lé?of%’ ‘lbﬂ{dé?” asl\@s{eh' r%"i‘éuh ' IﬁHL&% But SR ?tZIml eﬂ29 ﬁﬁ%yx%opylmethyl-

ation a I'cat i ohs r exa
celiulose (HRMC).re.a HMB@[WI&I 3 lowl dlppaoenta:scasn&aelgebebw tdﬂ)ec)psrmymeasured

o 2SR 638 A S VS 5 TR b e

for exanfile hlPMC dlobe, asckromai artdergmahercmuy dvatmle/mden thdwame
mal | i ntestine . | V dified .
Pharm BB 00 s T B ST S bive Snsr SulebhifferSdpezs eSgpositon o

the pregestare pblywmiylpymasioaés(PVP) 8.5 IRVFER 30 br PV 1012, BB'kAown and

ar t
commermahy vallable unger t%e trade name Povidone® from the BASF company;



e.g. immedi ate release (IR) and nodified rel ease (MR

or multiparticulates having 2 or nore different
woreei70229¢4 r el ease profiles, which may be fill eBICT/EP2006/008216

capsul e shell or as a sachet or conpressed into a

tablet. The overall rel ease ®f drug from such system

on admnistration of the dosage formw |l then be

characterized by the ratio of the different single

Examb%%%?%ﬁt:dmiatn% inditde Bl afe ﬁ&QFﬁ'\lfe'on déé&rﬂl@ h&ASHRd its derivatives,
rofile. 4. The fourth class of dosage forms consists

tocop rObarI'ChVeqiertvabY%St Sulybdrexyl agisele and buty! Akdroxyl tolyene. Vitamin E

_t[,ay rs of different rel ease profiles.
asa Fﬁ{e{urtﬁéer}'&ggn@og?éfn@nt also trilayer WO 2007/ 022944

PCT/ EP2006/ 008216 -9 tabl ets nade fromtwo outer

The dlg\%ﬁ'ﬁ fl%r gf G |h0émiron|c§x %r {iel? %[sl ﬁ'{éh%rdo fef ngglgﬁﬂg?ﬁ c% qgscussmn

are conprlse
not limitagop.rtbe manylemtmﬂJmemts hereinder ceor e gfoupkd irdo tigke classes

accor&ﬁﬂ@% ésq § ShEBRG ,gggéé? gggﬁ’;\ge forms disclosed in this

area Ccoated with an enteric
pol ymer V\/nl ch prevents drug di ssolution fromthe

1. ?"Ré fi g{ glg%%gfdctes%r a r%s Qesgflgécﬁgel&g é%cz es%ﬁpipgﬁﬁ%&? tgemodiﬁed
releass ydmphilic swatipg; erddmgpdzsw&rsm@ dritisseivable monic imfagrix tablets or

compis 1 S AIRE i BRI AT B s 1 e cor

tablet 2r Adtippdicylaty mafrorsystener sucha@sahinitablé®, granules, or pellets.
Hydr oxypr opyl net hyl cel | ul ose phthalate (i.e. HP 50,
HP 55 from Shin Etsu), Hydroxypropyl methyl cel | ul ose

2. thesetopdsiassiofidbsadd foans céugists of yqpmted hbodiﬂedLrefeb&m Shi n

multupgg%tgl tes'\é&ggﬁ%\@?%%ml%?%aecé pa d@%?g%l%?ﬁﬁ IIlI G 'Ia??d By a membrane,
such ﬁ@at&y minitabl&ts, péiBds, FranulSOoy tiefadmermhmmg Plose mBing crystals of the
. - f l.or con, oat
acid agSlatr 66, bt To PPt e GhE. minertuiies B3Plovirs
advanfagerth&Nm Bieap@a;;tm:rem;lntym&dd faster ahd tess déiplehmm okaH@ ktritional
e alate (Sureteri Col orco .0- 159
stat o L B S B pHas Hond e hBrGE Mt tos con
have mme&'omﬁbrmulaeom applizations. Fo#bxﬁrﬁpdgnhe}bwayﬂiefﬁllbdaﬁ hghpsife shell
or as %ﬁeﬁﬁéﬂ% mr%l Onc[é)ﬁ&r%%sreéil |8§ysaeta%%6 L\b{ﬁ e %qef'ap q%%%g |ant the form
of a tahiek titlis peefértablyenfablst ihich is abliedo dfsmt&jrb;d @r&llkﬂdl@ﬁ tfthhvButh,
= 1: . .1:10 Pol in alcoh
Smma?hyé"eé'@éﬁr"e%&%? b digs o fYeRre Soed spbiidesicer | ne,
triethylcitrate, PEG 4000, PEG 6000, PEG 8000
ht h t D| et
R L BRotete G SR BPhes af g eremersnulfessiiquetes
e.g. m'(mkmhaie wdaleé’iﬂ)(,lR&rhd)Mdiﬁéd rél€asel(MR)sN m@tiyarticwiates having 2 or more
differeﬁrtolqgg‘lﬁ&ﬂe%a%e profiles, which may be filled in a capsule shell or as a sachet or
compressed into a tablet. The overall release of drug from such system on administration of
the dosage form will then be characterized by the ratio of the different single release units

and their specific drug release profile.

4.  The fourth class of dosage forms consists of bilayer-tablets consisting of an IR and an
MR layer or of 2 MR layers of different release profiles. In a further embodiment, also trilayer



etc.) organic solvents or mxtures thereof with and
W t hout parts of water (ethanol, acetone,

W0 2@poR9dnol ) or water gq.s. to dissolve or di SPEV/EBR20D6ES216
coating polyners and excipients for coating solution
0-0.5 % sodi um hydroxi de for9redi spersion of polyners
for aqueous enteric coating suspensions (i.e.

Eudragit L100-55) WO 2007/ 022944 PCT/ EP2006/ 008216

tablets hthdEIfeorh Ghd outien MIREgeTRl 4 aiv ifnéd thystof plievdsid BHpurd icid and filler
not.serve to limt the scope of the invention
are cQuSedned herein. The exanpl es are meant only to
suggest a nethod of practicing the present invention.
represent ed by percentage

Ina f@ﬂ%ﬂ%ﬁﬂ%ﬁag dfe E?éﬁ%%%éﬁ'ﬂtf%‘apn% S5 ©f HiF, Sinale ¢hesifc release

units @@é@eﬁfml@da{@i in@hisfifVenifion Brd ARifichalN? 66at48 with RinSshteric polymer
| ocated after the respective descriptions. WO

which, sy A4y BesldioPoBBm ¥ 0id desadeiompibetore. reaching the small

intestivgdi fi ed rel ease hydrophilic swelli ng, erod! ng,
di spersible or dissolvable nmonolithic matrix tablets
or nultiparticulate systens such as nminitablets,

In a futttlel eboBimerl bRtHY &%séntlmFéNhHH' AbiRdat E%(;ﬁﬂé@gé&ar the enteric
ranges 1-80% Agent = 1-60% pH nodi f1er . cltri

coatmggqogm fmm%moe'ﬁ&ewp@ﬂeemt@x acid, adipic acid, maleic
aC| d) 10- 60% wat er - sol ubl e and wat er-i nsol ubl e

(e.g. Methocel K100M Methocel K4M Methocel

Eme”f‘(f@@ﬂ_“g (c(? Oﬂ'ﬁ’ﬂ weightk gaptaing for jastancgon SR)  0- 2% Aer osi |

. 22@% p&¥r%e/ﬁs“(§§g‘ﬁglhg E&@ﬁ@%? ﬁyﬁfb&?bﬂ@ﬂHﬁfg@%‘ﬂh%&é’ BAthalate (i.e.

HB@F EP51 fom Sjm/é?tsslabdﬂvda@xyprwr@@bylaﬂwlqaer@etase succinate (i.e.
A§ShtIypedH, M af #EARSIGN %‘t 9{? l\gréfﬁ?h%ﬁt £ c?\[:ﬁ:c?"t glpa% e &cid copolymer

rep aration of ranu es

(Mﬁth@‘%rﬂlﬂ %’!%CQR%V%QIWMS& $ieFudmagittle §. Léméﬁsmeraotme
Phaﬁﬁ{ae ﬂb@ﬂtze ?rB?n G5lohRA kbfitoat MKE BE'DERSM Rany

ditional tabletting éxcipients are mxed a
Cg'mﬁ@amta@pbwam di-e ohquacgahCRD Stsiny EMGs Bicpiotymari «aoPolymer from
E&6tRBH KedaR ) PofvidylacBlatdpthalate (Sureteric, Colorcon)

» 0-15% polymers for subcoating (isolation coat between tablet core and enteric coat ):
Hydroxypropylmethylicellulose (Pharmacoat 603 or 606), ethylcellulose (i.e. Aquacoat
ECD, FMC Biopolymer, Surelease, Colorcon) and or mixtures thereof with a ratio of
Ethylcellulose:HPMC = 1:1 up to 1:10), Polyvinylalcohole (Opadry Il HP, type 85F,
Colorcon)

e 0-10% plastisizers (triacetine, triethylcitrate, PEG 4000, PEG 6000, PEG 8000,
Diethylphthalate, Diethylsebacate, Acetyltriethylcitrate etc.)

» 0-15% antisticking agents (Aerosil 200, Syloid 244 FP, Talcum, Glycerol monostearate
etc.)

e organic solvents or mixtures thereof with and without parts of water (ethanol, acetone,
isopropanol) or water q.s. to dissolve or disperse the coating polymers and excipients
for coating solution

e 0-0.5 % sodium hydroxide for redispersion of polymers for aqueous enteric coating

suspensions (i.e. Eudragit L100-55)



1) sieved through an 800 pmsieve and filled in a
capsul e or sachet, or 2) sieved through an 800 pm
W e@ve22mt conpressed in a nonolithic matrix tRGI/EBPR06/008216
i ncludi ng conpession-coated tablets or 3) sieved
t hrough a 400 pm si eve and-d@npressed in ninitablets.
For conpressi on purposes, an outer phase consisting of
Aerosi| and magnesium stearate is added and m xed
The fIBMLSBMpIesTdIR llmsﬁ'aﬁlvé %u?@@ﬁét%%?@to‘ Ifﬁ?lpthg%&!)é bithé lnventlon
matrix tablets of, e.g. di anet
descrifed heegin.of ke exaraplgs arﬁemeantcﬁnhetogsuggest a methoghef pnacgcmg the
preseﬁ" Iﬁ%l@hl @Garﬂftne@%\‘ inﬁ#eﬁilérﬂs %f)ﬂé&éf“@& b rﬁ@%‘n{%’é by vwi@nt of the
l'ymer, the I'er and any adj uvant
Pham@éﬁvmab%np@seirqm usedinrachexamplesare setifdrthdn dweedespedtive tables
r y nmeans of extrusion and
locatef afte Eﬁﬁﬁﬁfb %Hgg%pg%#r B0 e 2007/ 050044
PCT/ EP2006/ 008216 -12 Another subject of the
invention is a process for the production of pellets
by neans of direct pelletization. In this case, the
starting substances are m xed and processed into
pellets by mnmeans of a binder solution (wet
granul ation) or nelted additives (e.g., fats). Another
subject of the invention is a process for the
production of pellets by neans of spray- drying or
spray-solidification. Another subject of the invention
is a process for the production of pellets by neans of
rotor granulation. 1.4 Conposition of matrix tablets
and matrix mnitablets (either with or w thout
enteric coat) including the outer |ayer of
conpression-coated tablets Tablets were prepared with
a weight of 250 5 ng (010 mm. 250 ng 5 ng of the
prepared mnitablets (1-2 mm were filled into
capsul es: Exanple-1 ng/tablet/ 1 ca ------------
_elyLg__ Methocel K100LV 30.00 75.00 PTK787 1 10.00
25.00 Fumaric acid 20.00 1 50.00 Lactose milled
34.80 87.00 ----------- ------- R - HPMC 3cps
2.67 6.68



M- Stearat ---------------- 1 00---~-_- 250 Aerosil 1

1.53 3.83 -----mmmime e ---- 1 100.00
WQa®70294EXxanpl e 2 PCT/EP2006/008216

-------------------------------------- ng/ t abl et/

capsul e Methocel K100LV 30.-00 -75. 00 PTK787 10. 00

25.00 Fumaric acid ,----0-.0--0-. 0.0-0 0.00O =-- ---
---------------------------- Lactose m |l ed 54. 80

/EQ0 - ---- - - l----memem - -
§¥A¥E$§Q ------- HPMC 3cps 2.67 6.68 Ng Stearat 1.00 2.50

Aerosil 1 1.53 1 3.83 ---ccmmmmmae o aeeaa

monolrthrc-mat-nx—tablets or multlpartrculate kv@lﬂsaﬂhﬂi as minitablets, pellets or
------------- l1------------1- capsule ----------

granules pocel K100LV 30.00 75.00 PTK787 20.00 50. 00

Fumaric acid 20.00 50.00 -- --- -------n -o-nooo--

------- --- Lactose mlled 24.80 62.00
1.1 Formulation ingredients and ranges

o 1-80% Agent
» 1-60% pH modifier (e.g. citric acid, fumaric acid, succinic acid, adipic acid, maleic acid)

e 10-60% water-soluble and water-insoluble polymers ( e.g. Methocel K100M, Methocel
K4M, Methocel K100LV or mixtures thereof; Kollidon SR)

e 0-2% Aerosil 200

e 0-2% Magnesium stearate

 optionally additional tabletting excipients, e.g., fillers (3-65%, preferable 4-55%) such as
lactose and binders (0.5-5%, preferable 2-3%) such as HPMC 3 cps

1.2 Preparation of granules for tablets including minitablets and compression-
coated tablets

The active ingredient, the pH modifier, the polymer, and any additional tabletting excipients
are mixed and wet granulated by water or organic solvents. The dried granules are e.g.
either

1) sieved through an 800 pum sieve and filled in a capsule or sachet, or

2) sieved through an 800 pm sieve and compressed in a monolithic matrix tablets including
compession-coated tablets or

3) sieved through a 400 pm sieve and compressed in minitablets.

For compression purposes, an outer phase consisting of Aerosil and magnesium stearate is
added and mixed thoroughly. The blend is compressed into monolithic matrix tablets of, e.g.,

a diameter of 5 to 12 mm or minitablets of a diameter of e.g. 1.7 to 2 mm.

1.3 Preparation of pellets
In a further embodiment, the polymer, the pH modifier and any adjuvant (preferably
cellulose, cellulose derivatives, and lactose) are processed into pellets by means of extrusion

and subsequent spheronization.



HPMC 3cps 2.676.68 ------------------------
Mj_Stearat 1.00 2.50 Aerosil 1 1.53 3.83 ----------

W0 20074022944 - 100. 00 250. 00 Exanple 4 1 1 ng/t abCEEP2006/608216
capsul e Methocel K100LV 30.00 75.00 PTK787 ; 20.00
50.00 Fumaric acid 40.00 t1260.00 -- --- --------

---------- Lactose mlled 1 4.80 12.00

------------------------ HPMC 3cps 2. 67 6.68

AnotHWs&JS&rcﬁtthe_myemroh is 2'prdcell fc?r tﬁ@ prd%Eﬁ’éH of pelletsbyIeans of direct

pe"ettzat:om In this casgptheggiarting sgl@sta@@&rme gigdgnchpyocedsiedtito pellets by
--------- t hocel
meanﬁ fB%'Lb\l?d'er solut‘ on g/vet gr&ﬂﬂbﬁﬁéhﬁg rpel% %%dlqjvgs 68 g ga

Ari c

Anothgg sgpjgct@ﬁ_@ |0V@U|on-|s a process forthe p:oducuon of-pellets-by-means of spray-

d idldcsort4- 80 112.00 ------------ ------------
W'"W%?S fegliol 65 - lllllllll 4-- - -

Another subject of the invention is a process for the production of pellets by means of rotor

granulation.

1.4 Composition of matrix tablets and matrix minitablets (either with or without
enteric coat) including the outer layer of compression-coated tablets

Tablets were prepared with a weight of 250 + 5 mg (@10 mm). 250 mg * 5 mg of the
prepared minitablets (1-2 mm) were filled into capsules:

Example 1
(%] mg/tablet/
capsule

Methocel K100LV 30.00 75.00
PTK787 10.00 25.00
Fumaric acid 20.00 50.00
Lactose milled 34.80 87.00
HPMC 3cps 2.67 6.68
Mg-Stearat 1.00 2.50
Aerosil 1.63 3.83

100.00 250.00
Example 2

(%] mg/tablet/
capsule

Methocel K100LV 30.00 75.00
PTK787 10.00 25.00
Fumaric acid 0.00 0.00
Lactose milled 54.80 137.00
HPMC 3cps 2.67 6.68
Mg-Stearat 1.00 2.50
Aerosil 1.53 3.83

100.00 250.00
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6 ------
ng/ t abl et/
Met hocel

KAM - - -

[ ca sule
---+---30_00_--75_00 PTK787 10.00

25.00 Fumaric acid 20.00 50.00

at ___ ----- __; 1.00 2.50
1 100. 00
- 14- PEREPPNE008216

Exampled -~~~ - - """~ - CacT oSt mlled 34.00 85.00
"""""""""" 'rﬁg'/fa'b'le PMC 3CpS --- 2 67------
6 68--- ----t---[%)--t--Z---C --- MD_Stear at
. 413334380 dsi | 2.00 1 _ 5.00 _
Methoge| KIQOLY, o 3%:00 4 (750 y/tabl et/ 10/01 ca sule
PTKf& % hacel . KaN1..20.00 30 99005100 ------------ PTK787
Fumaric agd 25 00} 298P ¢ 289.801 [0.00 1 0.00 -- ---
Lactose-milled - ---i--24.80 -i--62.00--]- Lactose m |l ed 54.00
HPMC3%cp80 2.67 6.68
Mg-Stearat 1.00 2.50
Aerosil 1.53 3.83
100.00 250.00
Example 4
(%] mg/tablet/
capsule
Methocel K100LV 30.00 75.00
PTK787 20.00 50.00
Fumaric acid 40.00 100.00
Lactose milled 4.80 12.00
HPMC 3cps 2.67 6.68
Mg-Stearat 1.00 2.50
Aerosil 1.53 3.83
100.00 250.00
Example 5
[%] n::g/tabllet/
psule
Methocel K100LV 30.00 75.00
PTK787 20.00 50.00
Fumaric acid 0.00 0.00
Lactose milled 44 80 112.00
HPMC 3cps 2.67 6.68
Mg-Stearat 1.00 2.50
Aerosil 1.53 3.83
100.00 250.00




HPMC 3cps
Aerosil 2.00 5.00
wEx@mot®48 ng/tabl et/

capsul e

6 68 1.33 3.33
100. 00 250. 00
MeC TYBR296/008216

K100LV 30.00 75.00 Lactose mlled 34.00 85.00 PTK787

30.00 75.00 --- --- ----- i EEEEEEEEEEEEE - Fumaric
acid 0.00 0.00
------------------------ 1- ----------J--------- - HPMC
-------- == 2 0l ;--- 0_009 - I
EXaNED  r-tw 33333 ——Arsi T 2. 00 5. 00 '
____________ - Jopg- - 4mgitabled)” 777 77100 00 250. 0
W0.2007/022944._ &-&?29@@%&216 -15- Exanple 9
Methocel KAM. . .. 4. .3M00-4.-75.00--[7-- | ng/tablet/ _
PTKE8psul e Vet hot0=00 K20025/080.100 75. 00 PTK787 30. 00
Fumabc @Bid - --1--20.00-1--50.00- | -~~~ - Fumaric acid 15.00
Lactose Pilled = -t "34.00°1- 8500 | "7 "CCTTvTCC
HPMC 3cps 2.67 6.68
Mg-Stearat 1.33 3.33
Aerosil 2.00 5.00
100.00 250.00
Example 7
(%] mg/tablet/
capsule
Methocel K4M 30.00 75.00
PTK787 10.00 25.00
Fumaric acid 0.00 0.00
Lactose milled 54.00 135.00
HPMC 3cps 2.67 6.68
Mg-Stearat 1.33 3.33
Aerosil 2.00 5.00
100.00 250.00
Example 8
[%] mg/tablet/
capsule
Methocel K100LV 30.00 75.00
Lactose milled 34.00 85.00
PTK787 30.00 75.00
Fumaric acid 0.00 0.00
HPMC 3cps 2.67 6.68
Mg-Stearat 1.33 3.33
Aerosil 2.00 5.00
100.00 250.00




Lactose mlled 19.00 47.50

________________________ g S P
WORNDOBOME +  267------ 6 68 ------------- PCTF/EP2006/008216
My- St ear at t 1.33 3.33 Aerosil 2.00 5.00
----------------------- ~19-------- 100. 00 250.00
Exanple 10 ------ ---------mmomno-
-------------------------- ng/ t abl et/ ” [d -
Fe—vettoce—RKIOPEY—30709p 75.00 Lactose mlle
Exarple igjzaee E*U“T',G%? BPOA-FE PO - oo oo oo
---------- Fumapip apl'@ 338 75. 00 HPMC 3cps 2. 67
A A o~ b Capsule T---- oo -- 1
Methpeeld{ 1LY, 1 3309033; 7500 1. ... Aerosil 2.00
PTKEBODO ------ --3000--}-76:00 - +- - ------ -----------
Fumdi¥adld 250. 00 16@0pOSi B7(E0 O granul es Exanpl e 11 f%
LactdSd/imagul € d@ 1900 -+ - 4750 |-~ --- - Met hOCLiel t K100LV
00 7500 = Sl e act ose
uzhgéf:gﬁfmcu 7\___23%_:%? 68~ _gj'g'_'_‘" Fumaric acid 20.0050. 00
Aerosil 2.00 5.00
100.00 i 250.00
Example 10
[%] mg/tablet/
capsule
Methocel K100LV 30.00 75.00
Lactose milled 4.00 10.00
PTK787 30.00 75.00
Fumaric acid 30.00 75.00
HPMC 3cps 2.67 6.68
Mg-Stearat 1.33 3.33
Aerosil 2.00 5.00
100.00 250.00
Composition of granules
Example 11 %] mg/capsule
Methocel K100LV 30.00 75.00
Lactose grounded 27.33 68.33
Fumaric acid 20.00 50.00
PTK787 20.00 50.00
HPMC 3cps 2.67 6.68
Composition of pellets
Example 12 [%] mg/capsule
Methocel K100LV 30.00 75.00
Avicel PH101 27.33 68.33
Fumaric acid 20.00 50.00
PTK787 20.00 50.00
HPMC 3cps 2.67 6.68




PTK787 , 20.00 50.00 ----------- p 2.67 6.68
Conposition of pellets Exanple 12% g/ capsul e
wORGO22944 KLIOOLV 30.00 75.00 ---------------- PCT/EP2006/008216
----------------- - Avicel PH 101 27.33 68.33 ---
R e T 16~ - Fumaric acid 20.00
50.00 PTK787 p 20.00 50.00 HPMC 3cps 2.67 6.68 WO
2007/ 022944 PCT/ EP2006/ 008216 -16 Conpressi on-coat ed
tabl ets conprising the acid conpletely in the inner
tablet core or partially in the core and partially in
Compressionteaated tahlets somprisipg dhe acid completety in therienectabdet core or
: | $1.04: ' ts were nade from
partsify ih the ESFEPANG b In 263 St B o °f Fom pur <
For theypreparatioreafi thie jnnkeedonedtablal ¢omprising thbecid| @bits were made from pure

. Lngl e- ch tabletting machi.ne K Kor sch,. .
acid QP fs B U8 & KPR ERAAIE abindeq fgbisiVigioane die or a
singlet@mlinich tabletting ovzichiae SEKO0 f Karstiy iGatiilags). llra@ba:bl tiodr aﬁ?oﬂim@ﬁt, the inner
filler, water-spluble or water-_inso refer
core tgblpl s pdSpaRTEf o el RagE Pl ahsle M, BefRroluple or water-
insolugleapmlfmblfyWatérgmom%egixbgmh a\ll?lﬁrfztzaﬁf. eﬁ mi;racogaitndé@ fbr the
o the nethod,descr,i abov L2, .a . u
outer e ViSre T ERRER AR 1 LG SR BERAREY® U 211 1 Ahput could
also camptise bnly dihligarapalyraeswitiowt aay a¢ldt abl et, the core
tabl et was placed in the center of the outer I|ayer
(e.g. the granules of the outer layer were filled into
For the lkempression-cvaletl tablequhke toredsbleOlad flacediBNhe tektbr ¥Mthé Buter layer

. the core bl et s plac efore peing covered b
(o0 the Belle® g B e Berwte Fle 1o i 1o Sk 4 posipevad. o the
centerf afiwHich/\the coas tapledivab pRited Geftip® béihg @Bvérkd By further granules of the
conpressi on-coateﬂqtabl et made [ir m matri x granul es
outer '8)5?“@?(‘@?&&’“%5%’8‘? rge Wap g9 Rt | ayer and a
succinic acid conprising core Exanple 13 Wi ght % %

Quter |ayer PTK787 (125 167.5 31.3 21.3
ComposEtFon ofa 3/ compression-&oated )ablet made from matrix granules comprising

succinic acid as outer layer and a succinic acid comprising core

Example 13
Weight % %
Outer layer
PTK787 (125mg) 167.5 mg 313 213
Methocel K100LV 2500 mg 46.7 31.8
lactose monohydrate 20.0 mg 3.7 25
succinic acid 85mg mg 15.9 10.8
magnesium stearate 7.5 mg 1.4 1.0
Aerosil 50 mg 09 0.6
5350 mg 100.0
Inner core
succinic acid 2500 mg 31.8
Total 785.0 mg 100.0

1.5 Preparation of enteric coating and subcoating

The isolation coat is applied from an aqueous solution of HPMC (4-8%), plactisizer (0-3%)
and antisticking agents (0-3%). Aquacoat ECD or Surelease (aqueous ethylcellulose
dispersion) might be added in the range of 1:10 up to 1:1 (ethylcellulose : HPMC) to improve



Met hocel K100LV 250.0 ng 46.7 31.8 | actose

nmonohydrate 20.0 ng 3.7 2.5 succinic acid 85 ng ny
wWa2009/02048 nmagnesium stearate 7.5 ng 1.4 1. 0 PEEERX0$/008216

5.0 ng 0.9 0.6 535.0 ng 100.0 I nner core succinic

acid 250.0 ng 31.8 Total 788-0 ny 100.0 1.5

Preparation of enteric coating and subcoati ng The

i solation coat is applied froman aqueous sol ution of

the isbiEN6n éffe&% thel@uBé&étﬁanBésé&@ﬂ% talﬁ@@nfé‘(h‘e%fa?gﬂnagnt of subcoat

agents (0-39% . Aquacoat ECD Sur el ease c1ueous
app"eét'ﬁ;’fﬂée@ (mergpseferedaras tahlytsm ybte. ﬁ@'%l@é@{p(ﬁ lets: 18e15%).

o RS U110k A a3 in TE) iy o

effeCtiVQéPh@qa@ﬁgeffect of the subcoating. Based on the
tabl et size the total anmount of subcoat applied is
2-15% (nore preferred: large tablets 4-10%
Furthermere. 0BME7 subcpattepuldsbel goated frowl organig buspeniion irf Sthadplacetone

1:1 (agﬂr}%rdgy)é’é'bfo@p{egﬁgﬁ s@iferty WO bnd r@ewsa& escan be

|ve sab urthernnre a
HPMC subcoat coul d be coated fron1organ|c suspensi on

In cask '?)f &h % id éﬁ@ﬁ@%tmg) fsélu%ﬁlk? oéf{er gls%QI(?ng%%( Hhteril %o%tfnga%olymer

sol vent out n case
and tf@rrg%ﬂviseerelnmgaruc s@mnts;ghs ehmtncbmg agetisrareldispetsetingyithiregard to

coatlngrﬁto?rf é@u ? s:é sy [FEr sQig of {&iddoRaklo ?'fﬁglp d'is?)ersed in water,

rgani IS I CKI Ng agents
the an@stgqugmnt wwsmerseeg!aadd f inallydbe tecogs ituted sagpersion (i.e., Aqoat or

Eudragi't EH@b%'SZ B?the@%&rﬂér@%@l% §J/£Igple ugtzéss g& l%gl' ?IEPI:rsmn (&udraglt L

I spersed 1 n wa
30D, &ﬁrﬁmesﬁdlllcqaim& AaD)re dddedeconst i t ut ed suspensi on
(i.e., Agoat or Eudragit L 100-55) or the
comerci ally avai |l abl e agueous pol yner di spersion
The cqatind issgprlied usBO R, parceasterAr duidiced| iedamiateVNih30 withoar Wurster

PfinCiP?Efj gxl?gll % g@p@g@%éégggéeﬁ?ﬁmofg ﬁ-h tp??&ﬁgg ggﬁte{ O—%% for large
tabletsiand0-40% fapsmall tabletsiminitgblietsy et a lpaidwétenibemtdreﬁlﬁe%en 28 and
s SBERURG RHEE 212Nl AT il LOISP 420 ot o
15%) hentgrier coating layet: \bedlo 2@ ospiefes@a: laRybhabs: @ZO%ymrmtablets/
pellets? ’lég%/%g ”ﬁ{eelflgérec{eg)rermgggn I%Stg?le Q;% tes?sgr% S?Fm%icl"%ﬁ}%?nce for 1-3
hours ®-attifigial gestec juies er0.&a H(Dbsgletltbrabicetm PIBE@O & USP) Addit}onally

swellin cﬁ“tﬁ@%F éériezogﬁik\é%ta&nc}és@igr{ge nghou S(%jagjﬁ% qs %?nnmlmum

assure an en eric re

Example Coating A parts | % mg / 250 mg core | mg/ 8 mg core
| Subcoat

HPMC 3 cps 5 25 12.5 0.8

Trietylcitrate 0.5 2.5 1.25 0.08

Talc 0.5 25 1.25 0.08

Water g.s.

Enteric coat

Eudragit L 30 D (dry) 10 50 25 1.6

PEG 6000 2 10 5 0.32

Syloid 244 FP 2 10 5 0.32

Water q.s

Total (dry) 20 100 50 3.2




hours in artificial
sol ution (acc.

weai7l229g4 of the tablet core during gastric reRCHERI0E008216
test should be reduced to a m ni mum

gastric juice or 0.1 n HCL

to Ph Eur.

or USP). Addit

ionally,

Exanpl e Coati ng

A parts %ng / 250 ng core-if§-/ 8 ng core Subcoat
HPMC 3 cps 5 25 12.5 0.8 Trietylcitrate 0.5 2.5 1.25

0.08 Talc 0.5 2.5 1.25 0.08 Water g.s. Enteric coat
ExamplEESRlinq B IO ALY, 10 PRgTosh iy cofe RS o BBre
Subcodt 52 Sylord a4 FPA 210 03z Vater (- tota—(dry
HPMCY g0 5032 §0" 20074 B7 27t PCT EP2006 gg2 16 286~
AquacoSPEEDTGTC 1 D PR B9 NEY T ES0 e sy o e
Trietylghale 4 vy o g OB o 28735137 o yheitrab Q0866”5 671 &
Glycerpl gighostearale, L0 o bbyZarkd 8 0 4 1 77 11 8084064  wat of
Waterd.$ _ Enteric lcoat HPMC-AS A oat ME 10 4J 44 25 0 1 60
Eﬂgﬂi&@_bgd_@,i,paheg_51111ﬁ')ﬁﬂdnT 1 444 2 5
HPMCYAS fAqagil MF ¢ 10 Tordd44 428000 5 100 0of 68025 3 60
Triethyigitall e Coat (0d5C patt-41oh@8P 250 ny cof@4fy / 8 ny
Talc core  Subcoat| HPMC [3-6hs 5282 5 12 5 0.[30.16
Waterpg. e

‘| Total (dry) |22.5 100.0 | 56.25 3.60
Example Coating C parts | % mg/ 250 mg core | mg/ 8 mg core -
Subcoat ,

{ HPMC 3 cps 5 32.5 12.5 0.8

‘| Ethanol/Acetone
1.1:g.s.
| Enteric coat
HP 50 8 51.9 [20.0 1.28
‘Triacetine 0.8 5.2 20 0.13
Aerosil 200 1.6 104 140 0.26
Ethanol/Acetone
1:1:q.s.

Total (dry) 15.4 100.0 | 38.5 247
Example Coating D parts | % mg/ 250 mg core | mg /8 mg core
Subcoat
Opadry II HP 4 2146 10 0.64

| Water g.s.
| Enteric coat
Eudragit L100-55 10 53.65 |25 1.6
Sodium hydroxide 0.14 10.75 0.35 0.022
Triethylcitrate 2.5 13.41 [ 6.25 0.4
‘Syloid 244 FP 2 10.73 | 5.0 0.32
Water g.s
Total dry 18.64 | 100.0 | 46.6 2.982
Example Coating E parts | % mg/ 250 mg core mg / 8 mg core
Enteric coat
HP 50 10 714325 1.6
Diethylsebacate 1 714 [ 25 0.16
Talc 3 214375 0.48
Ethanol/Acetone
1:14q.s.

Total dry 14 100.0 | 34 2.24




1.1: g.s. Enteric coat HP 50 8 51.9 20.0 1.28

Triacetine 0.8 5.2 2.0 0.13 Aerosil200 1.6 10.4 4.0
w@2@6/02B8hanol / Acetone 1:1 .s. Total (dry) 15.BCT/0P2006/008216

38.5 2.47 Exanple Coating D parts % ng/ 250 ng core ng

/ 8 my core Subcoat O ad FI19HP 4 21.46 10 0.64 \Water

g.s. Enteric coat Eudragit L100-55 10 53.65 25 1.6

Sodi um hydroxide 0.14 0.75 0.35 0.022 Triethylcitrate

2.5 13.41 6.25 0.4 Syloid 244 FP 2 10.73 5.0 0.32
ExampleCodting FOU df paHy [1#, 64 'HY) - F80%Rg Bore: IPmgPEAg!core
Enteh@a%4tNT E partps % nof 250 cCore g / g[ NMy Tore
Eudradi .rLOO-ngdt HP; 501 é,2$§525 I 6 —DOet |¥|Bocbcu,atc T

; 1.4 S5 0716 Fatc—3 . 75— 048—FEthanpt+Acetone
g,'f;ih?"“ ‘;’} Fot-al :g.y 141'55@. éhg’ﬂ DA @%022944
- rJ CH EP2006/ 008736 Fkapi-e—Coat-ng—FH paris—l6-ry/

Pro8 % core ngl / 8 coreg Enteric coat| Eudragit L
97.3: 2 25 16 Tliothylcitrate I 7 69 2.5
Totakdry N K 00.0]325" 2.08

2. Modified release coated multiparticulates systems such as minitablets, pellets,
granules or beads)

2.1 Preparation of multiparticulate systems

2.1.1 Preparation of granules and minitablets

The active ingredient, the pH modifier, and any additional tabletting excipients are mixed and
wet granulated by water or organic solvents. The dried granules are e.g., either sieved
through an 800 pm for the granule preparation or sieved through a 400 ym sieve and
compressed in minitablets. For compression purposes, an outer phase consisting out of
Aerosil and magnesium stearate was added and mixed thoroughly. The biend is compressed
into minitablets of a diameter of e.g. 1.7 to 2 mm. The resulting granules and minitablets are
finally coated with one of a coating formulations using polymers as described below (i.e.
diffusion coat, diffusion coat with an additional enteric coat, diffusion coat comprising an

enteric poiymer).

Composition of minitablets

‘ F . mg / 250mg

Example 14 Yo tablets
Lactose anhydrous 24 .14 60.35
Fumaric acid 20.00 50.00
PTK787 20.00 50.00
Avicel PH 102 33.33 83.33
Aerosil 200 1.53 3.83
Mg-stearat 1.00 2.50

100.00 250.00

Composition of granules



Syloid 244 FP 2 15.38 5.0 0.32 |sopropanol / Wter
97.3: g.s Total dry 13 100.0 32.5 2.08 2. Modified
WO 200zas®4coat ed nul tiparticul ates systens suchP@EEP2006/008216

mnitablets pellets granules or beads) 2.1
Preparation of nmultiparticul®e systems 2.1.1 _
Preparation of granules and mnitablets The active
i ngredient, the pH nodifier, and any additi onal

Exarnple §511 NG EXClggjent .sm@r/&,};gm@u and wet granul ated by

: UT olver trejdri ed granul es are
ch&l@iﬁio? Hﬂi@mﬂ ”‘“751@ afi 800 pmfor the granule

Lactos m‘-‘?ﬂ nﬁi:i;g\/ d_tBPoihh b 400 pm si eve and
Fuméﬂmﬁfédsed n49.89 ¢ abl eﬁQOQ:or conpr essi on pur poses,
PTKZ87 out er phas@0c@hsiisti 60.00ut pf Aerosil and
HPMORGESRS! UM Si eap gi7e Was agjggd apd m xed thoroughly. The

premt—Ts—compressed——Tmto—nrmt abl et s of a di aneter of
1.7 to 2 nm The resulting granul es and
212,51} %% ts:finally coated with one of acoating
e’lﬂ ti1on u3| ng polyners as described bel ow (i.

In onedarﬂtbcuhment edly bledd i made by cuizing the drugnthagdH trodifial, micro-
ent

eyl S e bl #101) B QTR BB i g wer s
added25Qive a walrinassthat is subsequently extruded usmg a sereenﬂf a-suitable size.
The e RRUIGE 18 g sopersiseh dnorbyony 80 80 sigved i ufabl siee

selectibh| dABAINBY. iBeBItat8 Belease pellets. Any other pellet-forming process as

mentidfRb e £ mby Bhodises e sabie pelsis ekl rateg it one of
a coatipf fgmmrlaﬂcms AACleBOAE DR 4i PCTHESAI0 664t DAIFAI6N coRith an
addmoﬁéf enteﬁ({Q:oat,l (?ff&swn coat comprising an enteric polymer). Coated pellets can

then be dispensed in a capsule or sachets.

Additionally, immediate and modified release pellets can be used as a combination by

including them into the same capsule or sachets.

Composition of pellets (amounts given in %)

Example 16

PTK 787 20% [ 30% 10%
Fumaric acid 20% | 20% 20%
Lactose (standard quality) 10% 8% 15%
Microcrystalline cellulose (Avicel PH101) [ 50 % | 42% 55%
Water for wet massing g.s.* [gs.” |g.s*

* removed during processing.

2.1.3 Preparation of beads based on soluble and insoluble non-pareil seeds as well as
rounded pH modifier starter cores as well as drug particles

2.1.3.1 In one embodiment, drug solutions are prepared by dissolving the drug, the pH
modifier and the remaining formulation components as described below in the selected
media with mixing. Non-pareil seeds, i.e. drug-free cores, are dispensed into a Wurster fluid
bed coater and fluidized. The drug solution previously prepared is then sprayed onto the

seeds until the drug solution is depleted obtaining immediate release beads. The beads are



--------------- " ng/capsul e Avicel PH102 30.00 75.00

- Lactose grounded ;

WQ700382088 33 Fumaric acid 20.00 50.00 PTK787PQDERD®06/008216
50.00 ----------------- HPMC 3cps ; 2.67 6.68 2.1.2
Preparation of pellets: In-arte enbodi nent, a dry blend
is made by m xing the drug, the pH nodifier, mcro-

crystalline cellulose (i.e., Avicel PHLO1l) and |actose
oo 3 IS 1S, S o 16

Wurstee fleid bedfcoates aint dibakly enazen w:thlae aquésuscHispEssian er 4w Br@it solution

[ tho ough d a
of the afind IS S e 3l ilepi P et Pebtr (Bhwag oat
diffusipelcbat with Ampdditiorel eptricebaf, arfmﬁmg q@bDiﬁﬂﬁﬁns&t@ ?flﬁ‘élﬁtleﬁ@ pélymer),
.under 1. al so_he used. The resulting pellets are
°b‘a'¢J'§]%§F|’9°‘§%%‘{TPSXeWtS°ﬁ gﬁe of a coating formul ations as
descri bed below (i.e., diffusion coat, diffusion coat
i,th .an &dd It naI gterlc ccieo di f f usi on coat

Coated heads can doRense HOPFABTY'E OCSRANELF- pel | et s can

t hen be dlspensed in a capsule or sachets.

Addi t.ion and nodified rel ease pellets
Addiigily i itiett o TPt Wé&%ssﬁeaas 3B Uarchas o rembinatien by
includingehé&ranmtothag sarhe capsui@ohsichet.Conposi tion of pellets

(anmbunts given in % Exanple 16 PTK 787 20% 30% 10%
Fumaric acid 20 % 20% 20% Lactose (standard quality)

CompbiificioflbéadMoBe 8ppIFe oo O 0DY! Hdﬂ-ﬁ&%ll(sﬁ%kﬁ %meb'ﬂg]glven in %)

Q06 4206 55040 \\Ater for wet nasslng
Examplesl g duci pd#lessingl%b. 1i3 FP%E]Dar ati on of beads
PTKi&sed on_sol ubl e 4thd iinsolB0bl ei no2@pardi | seeds as
Fumamid dcids roundled 404 nddi f3er start4y cqres as well as

Pharfadgafes 1 CT 85 2. {g 3. 1 T 3gne ¢nmbogg ment, drug |
PEG gppUTTons T ar prEpar e by &n sspi vI'g9 tf}e drug, the pH
i o i f-of-ptt-at conponents as

1 e reirartim gy =1ormar-atTrorr
Etha&e)éw 1q’fggzécal_ws&wad_md¢_a_w th m xing.
Nowaripatiei 1-es®geds, i.e. drug-free cores, are dispensed

bt Bost er fluid

Pharmacoat: 10-50%

21.3.2 In a second embodiment, non-pareil seeds are dispensed into a Wurster fluid
bed coater. After fluidisation, spraying of the drug layer solution as per formulation A is
commenced to layer drug solution effectively onto the seeds. Spraying is continued until the
drug layer solution is exhausted. A protective layer consisting of a solution of hydroxypropyl-
methylcellulose (Opadry™ clear) in purified water may then be sprayed onto the seeds.
Spraying is continued until the HPMC solution is exhausted. Then, a solution of an organic
acid and HPMC as per formulation B is sprayed onto the seeds. The beads are dried, under
the same conditions for 5 minutes, obtaining the immediate release beads. Additionally, a
solution of hydroxypropyimethylcellulose (Opadry™) in purified water can be sprayed onto
the seeds. The resulting beads are again dispensed into a Wurster fluid bed coater and
finally coated with an aqueous dispersion or an organic solution of the coating ingredients of
the. coating formulation formulations below (diffusion coat, diffusion coat with an additional

enteric coat, diffusion coat comprising an enteric polymer), obtaining the modified release



bed coater and fluidized. The drug solution previously
prepared is then sprayed onto the seeds until the
wa@leaeg/ozkut i on i s depl eted obtai ni ng i nredi at ePCEHER2S8€008216
beads. The beads are WD 2007/ 022944 PCT/ EP2006/ 008216
-21 dried in the sane condi-t®2cens for 5 mnutes. The
resul ting beads are again dispensed into a Wirster
fluid bed coater and finally coated with an aqueous
: . : . ¢ gy
beacs ERRRLEL R G opy At blios (bR R e water may
be sprayed wntatihefseeds Thedwads ark dfiads uoderdbasametdonditions for 5 minutes,

: b s ' t, diffusion coat conprising an
Obta'@ﬂc{jg]%i@%&?@%L%s%%egggai ning the nodified rel ease

beads. Coated beads can then be dispensed in a capsule

r di-t I [ iate. and nodified
Coatelhe3B5 45 her ¥ utp BBy 1La B LEIERR  On by

including theminto the sane capsul e or sachet.

- 0S54 4. J f 0, be lLied onto 1000 e
a0 Birha e Zng 3 e 41235 80 i 65 1Sadahgrampination by
including th&MKMB the d@m8@aR<lile or -sachet{eompareBdjari ¢ aci d 40 30

40 Pharmacoat 615 18 36 | 36 -----~----- 4

----- F-----4---- PEG 400 + y Ethanol/Water 70/ 30
Comgaesition of beadk tolb&>appliethkats: 1000g Ht-patiei Iseeds tamodRtsS§iVen in %)
E 2.1 i 2 In a second enbodi nent, non-pareil seeds are
xamplelnsed into a Wirster fluid bed coater. After
FormuiatitindA Gahouts givern mydehg of the drug |l ayer solution as

gfr fornmulation Ais comenced to |ayer dru osoI utior])
PTK7¢fectively onto the seeds. Sprayi ng®% cont$aed 40%

Hydrokylrbpyl ihylchiludsé@ethoceP EBDIN | S extgsyst ed. 3g¥, 54%
[ consi sting of a solution of

rotective
P°'Ye'ﬁ¥'8P%9£¥ﬁP'dB§%-yf¢Pét hyl cel | ul ose (OpadP¥rM cl éb) in 6%
EthanpiWafer ¢70:86)t er nmay then be sprayed opg® the ggeds. gg*
Spraying is continued until the HPMC solution is
exhausted. Then, a solution of an organic acid and

Formutdtide BiG@anistintd §ivéilinak) on B i s sprayed onto the seeds.
The .beads are dried, under the sane conditions for 5

F“ma'?ﬁ?l‘_fj es, obtaining the imediate rel¥8e bedkfe 40%
Hydrongla;tw ﬁfwhﬂldéillulés%(ﬁ/}@thtﬁepFSMV)(qo g 115_3% _ 36%f_ g 54%
r OXypr.0 t hyl cel | ul ose adryTM in purifie
P°'Ye‘5ﬁ?%? g%g?f (EEG;%)Péyed ont o 2'\2 4% 6%
Ethanol/Water (70:30) q.s.* g.s.* q.s.”

* removed during processing

2.1.3.3 In a third embodiment, non-pareil seeds are dispensed into a Wurster fluid bed
coater. After fluidisation, spraying of the solution comprising pH modifierand HPMC as per
formulation B (see second embodiment) is commenced to layer drug solution effectively onto
the seeds. Spraying is continued until the pH modifier layer solution is exhausted. A
protective layer consisting of a solution of hydroxypropyl methylcellulose (Opadry™ clear) in
purified water may then be sprayed onto the seeds. Spraying is continued until the HPMC
solution is exhausted. Then, a solution of the drug as per formulation A (see second

embodiment) is sprayed onto the seeds. Spraying is continued until the drug layer solution



the seeds. The resulting beads are agai n di spensed

into a Wirster fluid bed coater and finally coated
WawRamoze94eaqueous di spersion or an organi ¢ sol uPCTREP2IH6/008216

the coating ingredients of the. coating fornulation

formul ati ons bel ow (diffusi-&8-coat, diffusion coat

with an additional enteric coat, diffusion coat

conprising an enteric polymer), obtaining the nodified

e ool S RER PR R A7 Y e
immegmmlea’)semeapmrAddlt@ajaUm.t:esolmngn ofmydsmyampgll methglcéllﬁose
(0pa 8 iy BBRI58 SRS cnlO R achUE R TRa G hEd e agon

dispesmt inth dHBAdstechuid bbd cobter dhe ﬂwl?&ﬂaleﬂ vﬁtmﬁpﬁ%ﬂ@u? fdlspers:on or
and fied rel eas

an orgdti SSiiion 0 g arett: ot s sty oAt AEn SRS below
(diffusion ooetthfsamcazamml #h Mdlm@hattelé@wm 3d|ﬂu§or$boat comprising an

emer D BheSia RS 5t stk SN A agpyromropy

h m n e %
methyfssliok& {Opay Xuarﬁw %czmab | ggbg(ﬂl\a/ae %@ﬁ?ﬁgﬁ% gﬁ@%e%% O/Zrﬂé)%ads are

dr oxypr
d"edgy f’158|5§‘€%+‘;HHQWQ“§Fcyédwnelﬁéeob!@m)ngztb)@m%f release beads.
Et hanol /Water (70:30) g.s.* g.s.* g.s.* Fornulation B
anmounts given in %9 Fumaric acid 80% 60% 40%
the&}l?@é%%’ﬂ &Wl ber%%ﬂ%ﬂseél'n acarudept sashels. E50LV) 18% 36%
54% Pol yet hyl ene gI ycoI (PEG 400) 2% 4% 6%
Et hanol / Wt er S. * renoved

Add'f'emﬁ"vrfg"m%@@@ﬁ r'i‘@Pde eP r@'e@8¢ Beads gan be lé#ﬁb%ﬁ epmbination by

includM@nthéAliftb thes 8fAs capsuiélbsRgAs@d into a Wirster fluid
bed coater. After fluidisation, spraying of the

sol ution conprising pH nodifi erand HPMC as per
2.1.3. 4 or My fduftA eﬁwdo‘aﬁﬁerﬂefbgﬂde@aﬂaﬁéi B84 of e ﬁﬁefﬁﬁ@sm%ﬁw%n

| ayer drug solution effectively onto the s _
averagg,fiauIeles o 6. Grit PorlEwn B SPY3 @rﬁmwmmalmﬁ polymer
solut:o$10 bl& b@r‘?«ph§n§Pkyﬁuﬂ§§u1taﬁle Ws@élecmd' éf@ nll f??’cﬂv‘tﬁgr?ﬁikﬁﬁé 8fhe drug

sol uti on of dr ox

and th@(ﬁﬂa’&]‘P?’ﬁﬁﬁ wnti the) bqqqis rﬁ'hg?@y éﬂa'ﬂ/af‘@?r qfﬂvg-tth@rpﬂﬁéatlon is operation
is rep&i?écﬁhlﬁﬂ tRNdsirkd ‘i‘ot§?&ﬂ§unt%’?&@’drﬂ§ h'a§ b@é’r‘i‘gbﬂ}éﬁd HHW/E{Iér itis also

the HPMC solution is exhausted a solutio

possibig, o dissalver syapendothedreg inghe Ad('%%‘ee %Cé@mcandetmalyrtblﬁtsplutlon or
suspeh§or$ Qﬁlﬂ#ﬁﬂi’ 6H1b the Q1R the sTRAEVIOAE.1 S conti nued unti |
Sunabtle bondlng age )(selgwclﬁgtle gghgsrllve solutions such as starch paste, sugar syrup, and
solution of gelatin, guar rubber, cellulose ether ( e.g. HEC, HPMC), or PVP. The acid in the
starter core can be different from the acids admixed with the drug. Especially suitable for the
starter cores are those acids which have an approximately spherical shape, e.qg. tartaric acid,

citric acid, malic acid, succinic acid, ascorbic acid.

21.3.5 In a fifth embodiment, the invention also relates to a process whereby the
polymer coating, the pH modifier and the adjuvant are processed into beads by the layered

application onto the drug (layering).
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acidic environment in the stomach. After solution of the enteric pore former in intestinal juice
with ph > 5.5 the drug will dissolve and uniformly owing to the low microenvironmental pH

inside the solid dosage form. Thereby, less inter- and intra subject variance is expected.
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Total ~ " 7 22.60 [ 100 100.00 0.80

Optional Ratio: Eudragit RS: HPMC AS : 7.5: 2.5
Coating layer: 5-20% (i.e. 10%) of core weight

2.2.3 Coatings based on Ethylcellulose (+ pore former)

The release rate of diffusion coats based on ethylcellulose might be controlled by the coating

layer thickness (coating amount) and /or by the amount of hydrophilic coating compounds

like plastisizers (Tritehylcitrate, PEG 4000, PEG 4000) or pigments /antisticking agents (like



between 95:5 up to 50:50 to adapt the rel ease profile.
Exanpl e Coating G parts % (dry) % (liquid) ng/ 8 ngy
W@ 2ne/02P¢tiragit RL 30 D 1.52 6.9 4.62 0.06 EudPGEEP20RZ008216
30D 13.76 62 41.70 0.50 Triethylcitrate 2.8 12.5 2.80
0.10 Syloid 244 FP 4.18 1826-4.18 0.15 Water. g.s.
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Ethylcellulose 6.75 75.00 6.75 0.60

HPMC 3 cps 0.75 8.33° 0.75 0.07

Aerosil 200 1.50 16.67 1.50 0.13

Acetone g.S. g.S. 45.50

Ethanol g.s. q.s. 45.50

Total 9.00 100.00 100.00 0.80

Ethylcellulose : HPMC 3 cps = 9:1

Coating layer: 5-20% (i.e. 10%) of core weight

Example Coating K | parts (dry) % (dry) parts (liquid) mg/ 8 mg core
Diffusion coat

Ethylcellulose 6.00 66.67 6.00 0.80

HP 50 1.50 16.67 1.50 0.20

or Agoat TYPE M

Aerosil 200 1.50 16.67 1.50 0.20

Acetone q.S. g.s. 45.50

Ethanol qg.s. qg.s. 45.50

Total 9.00 100.00 100.00 1.20
Ethylcellulose : HP 50 OR AQOAT = 8:2

Coating layer: 5-20% (i.e. 15%) of core weight
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2.3 Application of diffusion coatings on multiparticulate systems

The diffusion coat applied on a multiparticulate formulation (minitablets, pellets, granules,
beads) is coated in fluidized bed equipment with Wurster principle or in a Huttlin type of
equipment (turbojet) with a product temperature in the range of 28 to 45 °C. It is proposed to

cure (temper) the coat applied from aqueous dispersion after coating for 1-5 hours at

40°C(Eudragit) -60°C (Aquacoat) in a tray dryer or fluidized bed equipment.

The final dosage form could be a stickpack or hard capsule filled with the multiparticulate

formulation or a disintegrating tablet giving free the coated mulitparticulate pellets

In case of an organic solution, the plastisizer and polymers are dissolved in the organic

solvent mixture and finally the antisticking agent is dispersed. For an aqueous dispersion the
plastisizer is dissolved in water, the antisticking agent finely dispersed using a homogenizer.
Finally the pre-prepared polymer dispersion (as commercially available) or predispersed in

water is added to the plastisizer - antisticking agent - water mixture and stirred for some time

before spraying.
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the meirmmgmmatehs can include 10-80% of the drug loading in the immediate release
formulation and 10-90% of the drug loading in the modified release formulation (90/10;
80/20; 70/30; 60/40; 50/50; 40/60; 30/70; 20/80; 10/90).

In addition, immediate release granules or minitables prepared according to process
described in 2.1.1. and modified release granules or minitables prepared according to

process described in 1.2 can be used as combination.

3.3 Combination of IR and MR beads

Immediate and modified release beads prepared according to process described in 2.1.3
(preparation of beads) can be used as a combination by including them into the same
capsule or sachet. For purposes of discussion, not limitation, the many combinations can
include10-90% of the drug loading in the immediate release formulation and 10-90% of the
drug loading in the modified release formulation (90/10; 80/20; 70/30; 60/40; 50/50; 40/60;
30/70; 20/80; 10/90).

Additionally, modified release beads prepared according to process described in 2.1.3.1 and
2.1.3.2 can be further processed by dispensing them into a Wurster fluid bed coater and
additionally coated with a drug solution previously prepared which is sprayed onto the seeds
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PTK787 (125mg) 1675 mg 231

Lactose monohydrate 88.0 mg 12.1

Hypromellose 70 mg 1.0

Croscarmellose sodium 75 mg 1.0

Magnesium Stearate 50 mg 0.7
2750 mg

Total 7250 mg 100.0
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Lact ose ate 88.0 n%7 pronel |l ose 7.0 ngy
1.0 Croscarnel | ose sodidfMml7.M9ng 1.0 Magnesi um

Stearate 5.0 ng 0.7 275.0 ny
Total 6375 mg 1000

5 In vitro dissolution studies

The dissolution studies of matrix tablets are conducted using an USP | basket apparatus
(Sotax A7). Dissolution tests are performed in triplicate using 1000 ml phosphate buffer (pH
6.8, SDS 0.2 % w/V), at 37°C and a rotational speed of 100 rpm. Minitablets are assessed
using the same conditions with the exception that the dissolution studies were performed
using an USP |l paddle apparatus (Sotax A7). At predetermined intervals samples are
withdrawn from the dissolution medium, filtered through a 0.45 ym membrane filters, and
analyzed spectrophotometrically. Equivalent amounts of fresh buffer are added to maintain a

constant dissolution volume.

The incorporation of fumaric acid as pH modifier significantly enhances the PTK787 release
at pH 6.8; consequently almost the entire drug is released after 6 hours (Fig 1).
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(125ng) 167.5 ng 26.3 Methocel K100LV 125.0 ng 19.6

Fumaric acid 37.5 ng 5.9 L&dt-ose nonohydrate 20.0 ng

3.1 Magnesium Stearate 7.5 ng 1.2 Aerosil 5.0 ng 0.8

362.5 ng Layer 2 IR PTK787 (125ng) 167.5 26. 3
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In vitro dissolution studies The di ssol uti on studies
of matrix tablets are conducted using an USP | basket
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weight pfithe klogs raxtgeetfmIBESSaSSBS}fewg befdrenthetfinst dra@admlmstratlon We use
o o RISy Gl o 4 b B2 5% one o v
mnmtaalemar atus (Sotax A7). At predeterm ned intervals
sol utjon_nedi .
A ranifB 55 3seh frigh shiutop (o s b idd Y pifel 8 THrwH 5o glucose is
lnjectemaira\mduslp @stsicwpbolue gﬂﬁhihl Zmin ¥nd 80| pHEMb theBdMingst@tion of the
uf f re .added to intain a.  constant
mini) 39985, B oo o e HrstiBn dBrd uh et me, PEET a7 /co0) are
admm&teredﬂomw ideep ints ittgnihfdat %Ibbmd&iyflﬁnm”tmzo R\TWZ&;? gavages through
ease nseqguent ire
2 plaslf 5. FBieBeleD it B SR reldnPhRe sl orblripn e ogs are
offered@Ttam20d @og ABdhoof 300 g pellets. Free excess to water is allowed all the time.
Blood samples of 2 ml are collected from the vena cephalica before (t=0) and after 0.25,
0.30, 0.75, 1, 1.5, 2, 3, 4, 6, 8, 10, and 24 hours post dose into heparinized syringes. The
plasma is obtained after centrifugation for 10 min at 4°C.
The drug concentration in the plasma is determined using a HPLC MS/MS method.

Incorporation of the pH modifier significantly enhances the in vitro and in vivo performance of
PTK787 from matrix tablets and matrix minitablets. In case of the monolithic matrix tablet the
AUC(0-24h) increases approximateiy the 5-fold due to the presence of fumaric acid, and in
case of the minitablets an 8-fold increase in the mean AUC(0-24h) levels due to the pH-
modifier (p<0.001) can be observed (Fig. 3).

Additionally, the inclusion of a pH modifier distinctively reduced the inter-dog variability in
terms of the coefficient variability (p<0.001) (Fig. 4).

The following table summarizes the mean pharmacokinetic parameters obtained from the

monolithic tablets and minitablets.
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The followi ng table summari zes the

nmean pharnacoki netic paraneters obtained fromthe
nonol ithic tablets and m nitabl ets.

PCT/ EP2006/ 008216
phar macoki neti c paraneters

WO 2007/ 022944
-32 Serum concentrati ons and
Mean (n=6) PK paraneters

of PTK787 Formul ation A A-FA B B-FA Dose (ng/dog)
100.0 100.0 100.0 100.0




tmax 1.7 2.4 1.4 1.2 Cmax 34.9 158.3 35.7 298.8
Cmax/dose 0.3 1.6 0.4 3.0 AUC(0-24h) 95.4 484.6 74.1
W@ 2W078229MJC( O 24h) / dose 1.0 4.8 0.7 6.2 Unit sSPCT/ERMR6/008216

[h]. Crax [ng/nm.]. Cnax/dose [(ng/m)/(ng/ kg/day)].
AUC( 0- 24h) [h-ng/ nli]. AUC(06-334h)/ dose
[(h-ng/ M)/ (nmg/ kg/day)]. A = Matrix tablet wthout
fumaric acid according to Exanple 5; A-FA = Matrix

Claimkabl et with fumaric acid according to Exanple 3; B =

 Matrix mnitablets without fumaric acid according to

1. Baalipipbagnacesgticad cempasitio compiiging| et s with funaric

i dqagc i 0ge 10 AE%E .
B 8GRI Ut P RORERRTAGA o2 hamaceutcay
pheapiaiie salt heredfonposi tion conprising: (i) _
giz( 45 Peamel ! i no)-_4-(4- pyri dyl met hyl ) pht hal azi ne

gen or a pharmaceutically acceptable salt
thereof; (ii) a pHnodifier. 2. The pharnmaceuti cal

2 TR S PTL)
(Ingemi(3-cbloreaniina)-He(d eytidymethyl)phtbalepinalthgers bt a pharmaceutically
EE@ e s IHhL[e%f-pH modi fier; (iii) a polyner. 3. The
pha

maceut| cal Cconposition according to claim1l or
G ai spp! modifiel; si ng 1- (4-

gﬁ}l ogﬁgwérno) -4-(4-pyridyl met hyl ) pht hal azi ne

ccl 4. The pharmaceutical conposition according

to any of clains 1 to 3 wherein the pH nodifier is an
I J | Co ] rial that. is abl.e to
3. PhoBRsnaRlul SPEAABLSNS S okho BUFRL Ear b emBrsRe i a-
chloroaoitiep)-4-pyridylmétbyljptdhalamirusuacate onposi t i on accor di ng
to claim4 wherein the pHnodifier is selected from
an organic acid, an acidic polyners, and a | atent

4. ‘&be ghardracghticah bempesition accatdingptopoyi dfickaima d o Bdvhegein the pH
. [ rej H ifier s . .selected from .
mOd'ﬁgl} ?ra:ncég%ﬁ]g ,‘ﬂ‘n §|r‘é?r |Cc&‘§c i q "%al}%&" Hiatis gbc,!?go regei?@g ﬁp{gl&ogen lons
and isgpbacnaceicallydeceptdblei ¢ aci d, aspartic acid, glutamc
aicd, and nal ei c acid.

5 The pharmaceutical composition according to claim 4 wherein the pH modifier is

selected from an organic acid, an acidic polymers, and a latent acid.

6.  The pharmaceutical composition according to claim 5 wherein the pH modifier is
selected from citric acid, fumaric acid, succininc acid, succinic acid anhydride, adipic acid,

aspartic acid, glutamic aicd, and maleic acid.

7. The pharmaceutical composition according to claim 6 wherein the pH modifier is
fumaric acid.

8.  The pharmaceutical composition according to claim 6 wherein the pH modifier is

succinic acid or succinic acid anhydride.



7. The pharmaceutical conposition according to claim®6
wherein the pH nodifier is fumaric acid. 8. The
W@b@raeadeut i cal conposition according to cl ai nPGI/EP2006/008216
wherein the pH nodifier is succinic acid or succinic
aci d anhydride. WD 2007/ 022344 PCT/ EP2006/ 008216 - 34
9. The pharmaceutical conposition according to claimb5
wherein the pH nodifier is an polyneric organic acid
9. i Jalo¥als ; a
R PRt COABbSRAT SARRINYNS Raf puinrell e ke is an
polymeFg peaamic agd caiainiiga ingae backbene mithyasisiic groHpa cx eritanghed
c : ' in the weight/weight
baCkgpgte?\{)mé‘&fdgic—#%g?#gﬁ)&%rgs\fA}%Z%?I' is between 0.01:1 and
10:1. 11. The pharnmaceutical conposition according to

10. The pitihctlRel ConbOSITL CRING 0y &rTidids 1% SRlbgrein the
weightiwaighh@adiatof obimedifigrde iAgeohis debwredi 1g1:0 @ndl18i'm 10

wherein the weight/weight ratio of pHnodifier to

Agent is about 1:1. 13. Use of Agent and excipients as
11.  dbe¢ phandceutica) composifiorcacrionding ta daifr?1@ ovherdie the weight/weight ratio

' : [ .for the treatnent of

of pH gg%%?%h?&sb‘%&%tﬁg%?@grgﬁgf%?ggggei ated with deregul at ed

angi ogenesis. 14. A nethod of orally adm nistering

. : of,..di s0or soci.at ed .

12, $EBharnfcotedt Smbdfidd SBLRRNY ol FEMIGEBR SRR ont raio
of pH piodifiey teafigeéntiisaleoutigl.t o a patient in need of Agent

t herapy a pharnaceutical conposition according to any

one of clainms 1 to 12. _
13. Use of Agent and excipients as defined in any one of claims 1 to 12 for the preparation

of a medicament for the treatment of patients with disorders associated with deregulated

angiogenesis.

14. A method of orally administering Agent, e.g., for the treatment of disorders associated
with deregulated angiogenesis, said method comprising orally administering to a patient in

need of Agent therapy a pharmaceutical composition according to any one of claims 1 to 12.



