10

15

20

25

30

35

Phar maceuti cal conbination The present invention

relates to a pharmaceutical conbination which may be
wais@bakh7280r the treatnment of di seases whi ch i NROI/ER2009/056944

cell proliferation, which involve mgration or

apoptosis of myeloma cells, which involve angi ogenesi s

or which involve fibrosis. The invention also rel ates

to a nethod for the treatnment of said di seases,

CONpr i HiLAf Binkl dFRPEALUS FORRAAT 8GN QOMSEGEEN BIBN 2992

adm ni stration of effective ambunts of specific active

conpounds and/or co-treatnent with radi ation therapy,

in a ratio which provides an additive and synergistic
FIE HE OBhe conbi ned use of these specific

conpounds and/ or radiotherapy for the manufacture of

correspondi ng. pharmaceuti cal conbi nation preparations.
The ‘prrgen TRCRn TekRS R 08 2PREHAP sPIREPAsC Wisalf aspaealrTy cpyaiging the active
subst%h%r Bmel ¥ Qbev(zcaalthé:amibleaatsalp Rro& KR dnSinfgdlalRGeleRB8ERIGon profile of the
m“&ﬂ“%?% met hyl - pi perazi n-1-yl)-met hyl carbonyl )- L-

nmet hyl - am no) - anlllno)-l-phenyl net hyl ene] - 6- nethoxyca

| - 2-i ndol i ngne npoun har maceut | cal

Accéfg'o a pcandsaspget the oF %ﬂi lfg’ﬁﬁloglﬁgla%g{?ﬁgﬁlgﬁctﬁl t&rmeld fes co%&pnsmg the
prec{p?tat@dndﬁlﬂrléite7saﬂldﬂﬂiBW 4992X @blreviated hereinafter BIBW 2992 MA,, in form of a

POWE@%{*‘E%{WJPIE &é. cgin % 38%%”7&%%? <e¥51:1 faolgﬁa be@éﬁ% iqyjeftipe or slugging) and
subsagiefitind b} Bulsipleicting ﬁt@ﬁ’sffronOBIBW rabd YA, opeii Redhix@ie with a lubricant

W th radlothera X % nd to &ge i nvention The
such@a Wamgst TT’ Ifiterme 1ate s prepared from said compacted intermediate, as well

as sol(ld%(aﬁ Mofknudations Bydvidago ek aﬂlkﬂédlltey}e)eaiéeﬂfﬁsdhﬁlaﬁ heowk,) mddé from said

yl am n|I| - | en
compaézt Qtﬂ&ggle%r% HS?’I sa%qen %dra]tentg%@ 6Hﬂe2(]ng€ftu?r§e§nas oral powders
or chpsiRVaidi 14BleC EiFmAlAfichshaich ng uhabau@bble ﬁﬁhlabaﬁaﬁ ebRg p@dpared by direct-
roperties, eC|aIIy for the tre tne

com ﬁ%stﬂn ’g}feéngsergl vggtéchsa o; WB Imgalloés IR %Cé@ tBer compacted intermediates,
interBREBRILRYILAL sclaNGHhitfbRSatiohiaéntiond hdfkidbeTRol ogi C

conmponent, or fibrotic di seases. The cheni ca

structure of this conmpound is depicted bel ow as
BAGKGROURDAF For miVBNAle base form of this conmpound is

described in WO 01/27081, the nonoet hanesul phonate

salt formis described in W 2004/013099 and vari ous

The f@ld' ztrh%&teﬁt&b twhich rtl@e;cﬂﬁdi‘lln@tre@ﬁﬁni ﬁﬁoﬂb&i Méh 2QFrinbdclitd &3 dosage form and
ecu the t

use of hIS at nent . -
bec"n‘“ﬁﬁﬁ\‘?&?‘ﬂ@?té b€ ohewen oy defacd s bBgrE T Bg P R et .. Bioavaiabiliy
and blBM@lh\Mleﬂ@ a:mppmwmdr&gwwmppmmt RésS 20081 Ng) 16@3511648)@%wever it is

rarelés E@gﬁ(ﬁzﬁ? g!g{&ﬁ?lg-ﬁi S % at tpg 81%31 ﬁfbt%g‘e 1?5% %rg %c})agfg hty is assessed based on
drug%@%ﬁ@eﬁﬁﬂézﬂi tRNgbnbiaEcikbaRi&M The BeteniiCalpornd is @Etefdubéd)ﬁy @easuring the
seases is being described in W 2006/ 067165. ?%
bloogﬂﬂx1 SH‘&nCé’gﬁﬂnHﬁt 510k the, pgtive oqrprg GF DRIRpIQUS: BWﬁ del)HHS ollowing the drug
admPis@ @M M d REIGEETdni F ShevhéClhdBBke Sordchitstis! timd e (AUC). Blood/plasma
pecially, suit elop nt. as di ca

druggqsﬁ)g?ﬁng%ﬂongirﬁleu@f)ﬁgl%g@;ao%ctzc? FY the ynamlcs of ssclu’uolrlTe sn ﬁublhty, absorption,
metabMsnd, divrb(donBtdnehmimkiper azi n- 1-yl ) - met hyl car bonyl ) - L/ -

met hyl -am no) - anilino)- 1-phenyl-nethyl ene]

- 6- met hoxycar bonyl - 2-i ndo | i none- nonoet hanesul phonat e

In phﬁcqsile Rivgt BELrPRInOMS SoBd Bl dodbe formOFIEH h@miflstration can depend on the
ave shown t

Precl i ni cal at this c und is .
dissqirfioy Hssplhoral SR 9 R T BING 71 TG fencous and successve
proc¥e8&Cahki the pad@&mmylaafosg th@vgulﬂ wallCifQhe pRGBRtRMIRI] &chCEEﬁehdmg on the
Bl()Ij1lqlatelet d rlvedgro act

PBREFE 5 B éfefaﬂBFég@B[t@f@B% %@ﬁ%@e {75 dBSohution may be

relevant to the prediction of in vivo plasma concentrations and therefore bioavailability (Guidance for
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suppresses tunor growt h through nechani sns inhibiting
tunor neovascul ari zation. It has further been shown
wo baw/14128% conpound i nhibits signalling in endetTEP1089/656944
and snooth nuscle cells and perlcytes and reduces
tunor vessel density. Furthefmore, this conpound shows
in vivo anti-tunor efficacy in all nodels tested so
far at well tolerated doses. The foll ow ng table shows
the results of the in vivo anti tunor efficacy testing
in xenograft nodels and in a syngeneic rat tunor
Indu@‘@}d @hissolltith Meging HEMhmedihe Re&dsechlxdrOmf Dosage tfogisz &.§. rDégartment of

RN L TN T M

(CDBRRIAuEet 229790 of cells is invol ved. The conpound
L/-[4-[2-(2-am no-4, 7-di hydro-4-oxo-1 Hpyrrol o[ 2, 3-
i ]pyrimdm - yl)ethyl]benzoyl]- L-Gutanm c acid

BasddCanhie yetkrdb)consideadtioant ivinol chiselutldnatesti; finiilpinediatd @elepow eolid oral dosage

DNA syn i s .pat hways and has d ated i,cal
fomﬁeﬂlég Eﬁ%ﬁfc’s Icgw}é\?@var? Hseg é% g%sgses ail{aln afﬁ drﬁé I[]Jdﬁ? An immediate
relearie @ﬁﬂ{m Iailmhé nrgredmnbmmﬂvmmwyttch dissodysl 1atherg)astvdmuwnal tract, without
caus&;r aéPtyl éal f c}rgpg{; ese 1&? .?ah ?he 51ssmﬁgla h 8r ﬁl’I;S%It'ptl i1l 09 t ! §m£ oﬁequlrements for

I'S CO SO S
dissslutionl @sting foff immeyiate aalpae e:ebdluas dmcﬁtumb fin the Cbadanemfos Industry (CDER

50D BRSSP B bl i
relezl %ﬁtﬂ Foeal aMageTfG)ﬁnpy{ Scﬂleo pxyranrh Ebsta@plba@ eChanpesl’ e ifSH dfuidance Q6A,
Spe%ﬁ%ﬁ%%tnﬁ (iL{erést 5 I/&cc e QZe(t)J%xganor H\f%waﬁ&é"siubééa&)!s And New Drug

Spefir roc
Produssefhéd alostf cnmm@il)l' emekz»lyecb dissorhmonltast \mettlnccois datdgsduhed in the European

Pha%%?ﬁ‘\fl\%}f;g;? ol ?ltlo?)hare tglc as et hlixotc)ll (E\%?ara )@Qﬂh%éﬁ%& method (Apparatus

ase
2). The dgbyednashals aré lsmptlmlrelmst deelif mndyﬂdtza@rwﬁeusa@ evorldWIde They are

ﬂex&?vﬂ)é%\ t\%ﬁ\}lg\ﬁ ngcﬁut?Oﬁl\r}%%fl\% gor%rvea{l%tg of %F %_ 3(?(1?1%1{3 g@ﬁnf%)hovg}l% parameters

infliehcihd yhai didsolati@n behpuibarneayn foc legabplel és rela'\htet &r rSd@CttmE ghe#ppropriate in

vztrq_é] Eﬁgfu? ng %fté:og&' lglsﬁ%lgﬁ.nllglmgglrQegaezﬁ? Z(%lhyql%1%¥o%ué ?;?a}eltus, stirring speed,

disstluf@drhatiing andseidpgpateteed bel ow as Forrmula B. This

conpound i s described for exanple in EP 00432677, and

further known as penetrexed. Formula B Penetrexed is
B[B&meﬂlzedlssiklncﬁn 2@04 then dohpowiA 4-f(3ichiorcdi-Suatvpheng dntino]-6-{[4-(N,N-

mfo use,in i nat i ' ti r .

dlm?tﬁggr{)wg 0)6%—2 lrl)né Ien‘gamm.o QQ%t%t%ﬁgdﬁ?fﬂ%ﬁgep%{y? quﬁlgk%lme,

nesot hel i oma and ce 2005 for the treatnent of

second |ine NSnts. It is commercialized under

the trade nane NH The approved active

i ngr edi ent penetrexed dlsodlunﬂheptah drabﬁ has the

cheni cal name L/-[4-] Wgﬁro 4- 0x0- |

H pyrrol of 2, 3- <|]pyr|l@q; ylget hyl | igenzoy! ]

-L-Gutamc acid, disodiumSal®, heptahydrate and is
depi cted below asFornmula Bl . K is a white to
iecfi]
€

al nost-white solid with a nol ar formula of

C2gH 9N5Na2g 6 7H2g and a nol | ar wei ght of 597.49.
Formula Bl HAlinta(r) is supplied as a sterile

| yophi i zed powder for intravenous infusion available

BIBWN 2642N¢ |a%o€$9tsa§1d\éb1@&t§/e dIElinﬂBﬁﬁ“d)@ErbbS rédepibil (FEGFRY afd BB (Her2/neu)
i ght yell ow or reen-yel |l ow | yophili zed soli

reccp D0 7ep AP iPaseT PAISIEET }3ﬂ%\8r?t93 Hes desied & gyl R dy EGFR and

HEI@Q’EH&%%@J/ %e&%lﬁﬁ@ctﬁglr%QH@FJcaﬁ&Qn@B&‘deS@ Qad"Bou@ll to. This compound, salts

manni tol . Hydrochl oric acid and/or
thereof such as the dimaleate BIBW 2992 MA, and its crystalline modification, their preparation as
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sodi um hydr oxi de may have been added to adjust the pH
The ai mof the present invention is to provide a
w@b@pteetit i cal conbi nation for the treatment PET/EP2009/056944
di seases which involve cell proliferation, or involve
mgration or apoptosis of nyélona cells, or
angi ogenesi s on the basis of the above nentloned
conmpounds. Such specific pharnaceutical combination is
not known fromthe prior art. Its advantages are the
potential for an inproved clinical benefit for cancer
wellpatphamntaseuticad doreuilagiptshcaniprising B Wa 2293t dr gatalt dbersif reeg flisglosed in WO
it
o2/sh3 g BE 2003102388, Aheiuliond BE DALy, refrense ggrding these
aspettior BIBYH 299?eB& orbiionad heminafter tnygongiht cempewnd gf thecfem dveafe, identical with
BB 1986 L PLiER AN LAShAhL Hphar os; « Additive or
Synerg I'C antitunor effect through an increased
avallablllty of conpound Bl in cancer |esions by
B[B%D%E ! 1t9§le I“o %16' &%@Eﬁm&ﬁ@al HLER3 Lhrﬁ/?erg\éc}é?org Qﬁpﬁw the lungs and
revention o I 0- angl oge rebound after
respdtenyotabie diagreestdf ¢hel gmstecnmgﬂ’qmaldmcwfterbﬂ@ dngs oot el Bpladger. inddgations to be
e
a0 B D0 B Ot o B B Aok MO390 and WO
200ﬂﬁﬁ5&bnb|nat|on of both conpounds Al and Bl, or with
compound Al al oneafter conbination of conpound Al and
Bl, or with conpound Bl al one y subsequent treatnent
Gengiat bspesrafoherpdotfem uiidetlyiegtheemventélf ect of conpound A
may prevail even after toxicity-guided dose reductions
fromthe maxi mumtol erated dose in single patients.
Besigesnthe pharmicotdgial avtivint olom aatife phetmaspijtisalt ingrpdierti ¢ABD dsemare a variety
ny [
of pg%sw%p& ep%?m{:/%h%nnlg%%gl ocfctgr%&]lgsc? o’che,C gﬁﬁg Ql%s{agfa I%%OQIE; et thpreparation of
solid_jora] (d!l)@arggtﬂqglnilss p{s p:ez;la}zqwqiets, ygra)lules pellets, tablets, capsules, chewable tablets,
dxsp?‘g%l}ydagl?g i es Oé hé eHEe%h \)aé.e)g? {el fo?ﬁ%latllorg]ldcglarla%tgrﬁsélcs as correct
assam,rcoatemtmd mmsemlfooaity ychqmezé pnébhsélcslaitqbﬂtth ef tgfdrug product and a proper
dlSS&PT?JneJa%bLIXO {hlg %hﬁ?&%ﬁh%aﬁﬁﬁénj% 5@5&5 fl&R/re% b@@@eqﬁzﬁe for robust,
Ve anount ound -
fast g qoat-efficientlplogassing.4- oxo-1 H pyrr oI o[ 2 3-
i ] pyrimdin-5-yl)ethyl]benzoyl]- L-d utanic acid or a
pharmaceutically acceptable salt thereof, preferably
W lthdmebeu'lmmmlum,s%hmplﬁmfﬁhesmﬁr@mtﬁé releysitefern pregessittgeof the active agent (the
vention is the above pharmaceutica
<hw¥£§% tI%n which is further in the formof a
conblned preparation for sinultaneous, separate or

' whi rongly ma;
the §t§&ﬂﬁ{'gf fhe. (Hﬁg s@a&%%hgﬂg? \?ﬁ&@cénvgf)mﬁéﬁﬁll REEEESHs which st gly may

nvention is e treatnment of diseases
inflienseothei sighildz| of fhe ofirial edhanmiagevtica! nfponulitieg (heydengi prdisy). andphysical
chargggrpslh&séﬁheoJr%%]%%Lth{Eg \Aﬁc%l h%ﬂlk 'd@ﬁéﬁley tlrégpcﬁlpfgﬂ a8 %S&f &né?{y) or deriving

conpri ses ad nlnlsterln%
haugpatt fagtat (Tablen@euartme monfhology.eshhpes theviatia ablength g wigih for needles size
u | 7 t d
dxstrT&qu;x) ng%t% %Téc[a rc%&r% n%) MlLdﬁ (sér'fa{zg {ng{?ﬁveﬁgfd_%gﬂrtﬁ@s i \r?\]fgl)cl_l may vary due to
precipifghi@anid dmmquoeqhg?ns - thq@lmgow&twcgoﬁ se pharpedRgisti¢somay significantly
r&Rhlati h as flowabili

5 DB BEA S8 BREEl BB 4t RSB o novait
and aéressibilitsi nmul t aneously with an effective anmount of

the conpound L/-[4-[2-(2-am no-4, 7-di hydr o- 4- oxo-

H pyrrol o] 2, 3-
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<i]pyrimdin-5-yl)ethyl]benzoyl]- L-GQutamc acid or a
phar maceutically acceptable salt thereof, preferably
wao b@oda=sgli um salt form A further object of tPEI/EP2009/056944
present invention is the above pharnmaceuti cal
conbi nati on or the above nethod, which is further
adapted for a co-treatnent with radi ot herapy. A further
obj ect of the present invention is the above
phar maceuti cal conbi nation or nme above net hod, which
Is used for the treatnent of diseases involving cell
TabRr Rl i f eHatisrr Factoy ahd corgespogdiag iFtow Bropaiept osi s of
nmyel oma cells, involving angi ogenesis or involving
fi brosi s. A further object of the present invention is
t bove phar rﬁ\ceutl ¢al conbination or the above
43 thi ¢ h%r sed for the treatment of all types
cEEr s | (i SPPU g|Kaposi's sarcomm, |eukaemn a,
[ t| p nmyel o | ynphoma), di abetes, psoriasis,
r é(?*ia igd u.tg.E%Leﬁin? haer pangi oma, acute and chronic
né=phmopm hies, at hhlodrm, arterial restenosis,
ayt ...aqcute i nflammation, asthnma,
I\ i et osi s, dysfuncti onal uterine
bl éém hg4 f | br osi s.Badi rrhosi s and ocular di ea e with
o a essel gration including age-rel ated
btf'?ail gcgcuc. g%. uduaulzl A further object of the present
i pwelnd? on iis t heNaflové pharmaceuti cal conbi nation or
t he above nethod, which is used for the treat ment of
The g]gﬁsélgli' %tgd%e rafj ?laﬁlggcflumf eou%og}lf)%téd vorfal cgl%llllateii HQ the formula bulk
densite/spbéie| deasim, Ehﬂaotleamjr e aleagiaet GICC;OTdIBg otph &yedlur. 2.9.15 (European

pha%%gfq%%ﬁhf Egﬁm %%qu%e (s Clgs:l}% ﬁ?zlte}?}{gf %e&mgf.rl? m%gsufed accordmg to Ph. Eur. 2.9.15
(see CAC Bloigt fRap dkehrbeadhl déraphammemsphdnr @a@mologn c[é‘ p)stbcroeknaﬂ Pharmaceutical
ca R e
rof i R o D3 F TSR] A EAEEL s o
flowabittylenpiesdilsitily of pevafek el ddeallyt shakld bk elose tmiel odypl aS| a
nyel oma, | ynphomas). A further object of the present
invention is a pharmaceutical kit, conprising a first
The@ifrastériseoy arsumpoltart onjpipedesgtepaioo oﬁ‘;blgm inside the powder mixture during

its rﬁ(é/fziﬁ%r}téeéégré §V_§ (hog;retre t h{ I,f]eeﬁlerpc%r € ga%Te ip%/e:s% 51")h9y ensure a reproducible and

am no
unlfdmphewdntaﬁewn’tmhmne]dmgaam@tchbatgh: aatiorydy R-lownided formwetions or direct

comB{e%s[uglP }%%{egls%%: ﬁ%u rmor tResS % lPe:rl%‘u eér&au&"iﬁif‘h%%e pararaeters such as the

noe hanesu hona
flowaBition ebrmeﬁpﬁﬂmnﬂesmbnewanddummtmgf theeingoavpsianee or of mixtures thereof

M v D G e L R T

pharmaceutical |y acceptable saI t thereof, preferably
For RGP L T AR bl g 0 s o
repré@joibleatableo mase que nitilal hardheésu r‘lﬂalaematel’ml eutst gfsot msess some degree of
i nv

coh%w%?e[es? (lgfe}i %tcela‘laact %PP{‘ ﬁrumt(ﬁ{]ﬁl% and galhng apart on handling. Lastly, the material
shou’ld Yidve amegzley bt blbhczmyh o orﬂér-mmmyilzeaﬁwtnm)beameh matsyial, punches and dies

6- meth r
curigé RRERR 30 Flaf 1 e P A TN S P p ot SoLPRIGE be used o
final Ht&agﬁ)f@ﬁﬁi Inlmyeﬁust plo patsess siaduitatfilo degreef @i hardngss, dlSlntegratlon ability and
e?i ng I}L}gone separate or sequential use in the
sped AR PIHORY™Sf ' di seases i nvol ving cel | proliferation,
m gr ation or apoptosis of nyelona cells, or
Finq?l gelg‘;e}]eé{,\?s %fl %ha{rg%gut%gll @&%’M%ﬁ%”&fmehﬁi@e@ o&)}{tribute to the
bioakditabdity] &-thacevd apontdnd hehickh yﬁﬁp@y@f the oeellicngy iy the wfe@d@l medical use.
<i]pyrimdin-5-yl)ethyl]benzoyl]- L-GQutamc acid or a
pharmaceutically acceptable salt thereof, preferably

the disodiumsalt form further optionally in
conbi nation wth
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radi ot herapy. A further object of the present

invention is the use of the conpound
WR209[1472881- ( 7V- ((4- net hyl - pi per azi n- PCT/EP2009/056944

1-yl)-nmet hyl carbonyl)- L/-nethyl-am no)-anilino)-

1- phenyl net hyl ene] ~ - 6- met hoxytar bonyl - 2-i ndo | i none or

a pharmaceutically acceptable salt thereof, preferably

t he nonoet hanesul phonate salt form in conbi nati on

with the compound JV-[4-[2-(2-am no-4, 7-di hydro- 4- oxo-

| H pyrrolo[2, 3-<i]pyrimdin-5- yl)ethyl]benzoyl]-

L-Gutamc acid or a pharnmaceuti caI I y accept abl e sal't

ﬁ‘g 1gl<ptol)/? réuecgf%rrog)gl % (r)tﬁtg% grlljl ISIgJaSI ance W, ch ar? ¥e@var§t% mtatlﬂﬁ”acture the active
conmbﬂplamata mhd ocqmmhnmaéduycaadcamnbdoﬁ mEetalgchﬁ ¢rrteait’slmd¢rds defined by the
reglﬁﬂ%tara/ eaﬁﬁtlor ies lﬁuslcé %I% nspft’chfo crx%eecllsg%’ll\l/etnq%yet ut?ﬁgra eggéagée? O evﬁs%cél as a defined
bioaseildbiljpy @hd ﬁmtdokmptlmplgﬁbb sovarab phﬁp@bbloﬁlyslcmihewell oagesses may be
appﬁginﬁﬁl regtirq/st% g%;[log,etrt]%%zf;omaetlron 6‘% ggf’?eé? S{BIKHS:& esen , mixture with several

excipien ok am«nltarysmaﬂaﬂaluwrmﬁuttolnen omimgo wexkice the particle size to a suitable level, or

tranifon?%tlolr}ré)?ﬁhyldé a%(, %u%stalltc)e nrtl% /mt mf) ﬁ % Sé)[r;;ll ﬁ% s 6vlvr1]1i1(ihi rﬁagf) be further processed,
sucl agxoaveydionedfipgivénrelo grGuleet hoxycar bonyl - 2 i ndo |inone or

a pharmaceutically acceptable salt thereof, preferably

t he nonoet hanesul phonate salt form in conbination
Consminhtidrh it@hl’p@dmtdsense is the mechanical process of reducing the size of particles or

r

aggrejgat)%sr an%e g:)rac? a w{af V%rheﬂ Tfh cé)nrzag orf% 1198?1{(1‘11% Jﬁ?% Jh%g;gll% gﬁndmg, crushing,
milixtpa mierosivin g cad ItlymmompMatbtlds aaal bftetnhememhutecp rt@ﬁlepl’ab& yompreSSIblhty
Cm%ess%ﬂﬁ dtl[rfleg]ear a?s 12 i uen d Sl r1ﬁ":" gya 2A &%c@ecgééro? su?tffac?flrea of the particle.

adapt ed for subgr oups of pat | ents characterized by

0 r
Sm«%bc{g da%og rllc%%re 0 h‘?za 1on 0 tllte op?la{gr?acgﬁté%l actg&ees)%gsﬁ%cg Bs Jéqt?e effect of the
gr1n|drnrgf(011 lesronnfsmghmsrte bp mded @s faa agmsmblw bty @‘stheolﬁartl h@ldltlons required
nmenti gne L r

durTg t}{el_ lprocessV gl 15 naébsc(éictg sg%nﬁlalogt%f Q%: LCQIVE Qﬁg ngéJ ﬁ(ﬁ@d Q)% lﬁghly stable
throdglnmg tef grmdmgtphmts Dnb/atf rigm tis ﬁmﬁnbdlalw gosgiblet theﬂr@dmnt pdiomogeneous
pharmaecg&tlecgl HIQ? T yv%lcrﬁeé\?i%é n%%ta&x{é thg 'l c%eﬁl&glﬁ?unz _p/f éctive substance in
repméultqﬂﬂe fﬁ:&%er after treatnent with conpound Bl (T/C

value 46% and after treatnent with a conbinati on of

conpound Al and conpound Bl (T/C value 15% . Figure 2
Also thé poceshaf gemmfnutiordjs infliglaed by ntakeeiabpiopertiss hushapy ot melting point.
Mattetlglatnqaecfg ua’?e i r%19(::5 as CE% g\ O%}l? b]lC)ckDﬁttea%J rﬁﬁjn d%ﬁ’ %{U p tduﬁﬁ‘g the process

ort he T avent ARl e nmenti one el nbet
unetdremabg mmupmngenwhlommaleds aleasng opemtipirarcpaeaaut i caI

conbi nation conprising an effective anmount of the

conmpound 3-Z-[I|-(4-(/V-((4-nethyl pi perazi n-
Corﬁ(el)%iO)l ofipivietsdagtaoulyd (p-smill cotesing inagmiade Jip afid plurabily-of powder particles)

oo YR 05 BRI APEO s s

off@ﬂhg acdum%er efradvemtagesf intlhding ompovingiuniformity of the blend lmproving uniformity

of IT lc[le s&e rg 1J,§1n§|c§'lgt ﬁdz?r]dg ahlgg'{ 1%1138%/%] B{o‘dﬂétrﬁo% qgnpt(?)o'rvﬁfg tjniform bulk

pyTi m di n- enzoy am ¢ aci
denpl’ryalcmimﬁuigl }Ia&tldwhadncepd_tmibﬂn@r(ymgt dispiesrlgbfy, The most commonly employed

gran %ql%n 11 85 aré w grﬁga'ﬁog fdﬁ# grg @g’cgﬁieagcﬁ hpt %e%én%ﬂu&%

er el n

In wet-granulation, a liquid binder solution is combined with a bed of mixed powders to mass the

particles together into granules. The damp mass is then screened, dried and milled to the desired size.
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way of the sinultaneous, sequential or separate

adm ni stration of the individual conponents of said
WO e@atlemesg . A conbination treatnment as defi nedP¢IEERI009/056944

may be applied as a sole therapy or may invol ve

surgery or radiotherapy or arP addi ti onal

chenot herapeutic or targeted agent in addition to a

conmbi nation treatnment of the invention. Surgery may

conprise the step of partial or conplete tunour

resection, prior to, during or after the
Theaodass miayt alst beodnym‘crebm bbniatetasridospntpressednenaxtraded through a perforated
scre(ejne gn% th e(?lﬁ:g :]Ié%tecflr};oltﬁg ggftg# #@glre%b?e @%ﬁr}ﬁg a"il?s%?l?lte%n?:r#g{n J;}emc]psture in the
grartutaaom megéentto maing & bydmtgd gatpend @deduge batiaeledirigeharges on the particles.
Mmtsﬂyel é{)% efif! 5f tth? g‘eﬁﬁla (%dg fanbeolimftopg ertf lltnﬁatf%g sﬁﬁ@@ ﬁQ)in a number of

nponen reat nent used one, that Is.

dlsad‘fanagcsh Aoﬂnelf Heady@mtwumd@ namiferi o weriategstepa dinvatviedras (well@s the time and

I ordin r
labof rl]l\(e/)ceeﬁ alr}g ?]o %aﬁr‘g ogvft?l% @%&%ﬂﬁ% F\ﬂ’ﬁﬁ? gf‘le ?£ é;%.“%‘gﬁm%ms |!1S htBlted by the
stabdltse of the¢ prodwt tobe granudatgsle Exgosidnocobesriop and eryironhnapialk tagulations may limit
ects of each of the conponents of
the S‘s‘% Hetrtg ?%‘rer?{lgldgl&% alone, that is. of each of the
corrpounds and ionising radiation ed alo e According to
G t :
Dry}na%[l{gﬁ& dl%%pl? ¢ %sgcg {f ﬁl%ﬂl?atéo}ia?stsrﬁ% sdrfgés{%ﬁ Eﬂh?lﬁl\llteﬂl}ﬁillxg Jri%glﬁesf?'fa ]'Jl‘OpeI'tleS to
forng gpadese Brit gralbéat@n ssfere tayihe ptoeesebf genulating vaiirbitrie ise wf liquids. In order
for Ii ?E%lgp{at e %?Jnlu{el%g a@%eaﬁf(fngr ? L gox?stiﬁ%{l‘t?f&t‘hélr th& a&fvfeq edient or a
erapeutically superior, as neasure
dllu{‘:erza mﬁ@rhaeo(mhpwe prohetiesx Dexn grapilatidnemayebpperfemed he a process known as
n Lio e
slugéig% Qlu %m% f?lg tg{e&?é%aht%%g L%Fazntﬁ?%g%gffhrsfz{hg ei «M:B;%gtaﬁgg I’(]:om ressed mass or
"slug Ueicalb’ 1114 waadge igragres siimnlarge Iﬂet-%PﬁqP@@gl(@hemmeb of a llnear press is
: i val 1 I
1llus%rld{e§ in éﬁ P%nltélg glfi%g;?zg Af 1H§r \ﬁléﬁ/sg Sl’u ﬁ]atg'zd 0?& B%%Y(@Qhﬁsufﬁcwnt time
for therddi tmaetspztm ftmle@ltenxeawrwétto ibe §omom@nﬂomnrﬂssed obgs apofhen comminuted
t
throﬁ%}ﬁe?%slﬁg{ Plgshl %Je%ﬁ&na%aglg I%? a&t Mae?};%sg Ecirleg(%ﬁlw Wi ; If 51 comminuting
millt Boriratiorebff @ertulesdiyi "ehasmné' lwalsh kuogyen @sopmmmssm dW@en tablets are made
r r" L
fong Wk BB e WEp Pt i e BRSPS BPLAP 138 o BRI mglSsion method.
group of patients that does not respond (or responds
R g{ggg t al o)
Dry dﬁﬁfuh]a\fmn'i I%%gtbl% I?%gtuﬁgl Chnr“roﬁeg ?ﬁ{ﬁ%c}jdragn 2 %g?ﬁéloargv%tor material
partg{es ereggosolidatesifand densiffed by passing the neatarigbbrbwiees tive highpeegsuag rollers. The
0 .
denélf' %dalgg‘ige{gr\(ggltgél J]a?)hlgtdc?)é'g) g&gl g é&g‘E %o%gmner glbl): Is1€e by milling. The
umfelfnri gehylesasayntbers by miked yvithfother subsipgsies sughtns ael)(‘erémt oftallefehe material
r t
s R BARR b Sy LT Bledb RRONRS, it AR FATAIARAL BB s, oller
comiphsion jisresed in othegaadstriss cgelesssho food tiistpy, animes &ied induptseand fertilizer
indl%ﬁ%\/i val or the overall survival, is equivalent to
it achi evabl e on dosi ng conventional anpbunts of the
conmponents of the conbination treatnment. In
de
Dry%@ﬂ;]bieaﬁ gﬁ:]tg ﬁgg\g{é@% cﬁpgene g%&«qﬁlh&tl %@%@2&2%%& ﬁlbx%anlc materials, as
calcivad bzctmgewl pthhephatedestlniopreprt ity dertyatss,onaynbs an Gfﬁctehtea@xliséﬁ‘ﬂ method of
r ’ kPR
graan at&)ll;' %she%ﬁlﬂ?abl %hg %:P? %nsﬁgrc'g?%l@f% glgggl?é;etﬁll% os’rc‘]aﬁ)gi?y SARPHR Product may
be aﬁbabﬂ byi weitgrannlatiorhiechniqyes.t o di sease progression, the
progression free survival or the overall surviva , in
particular without detrinment to the duration of the
Butrieglporbsas chaltengest s tanmessipildy of theeeaingdoglandesofigsreases for a second
side-effects than those that occur when conventi onal
doses of each conponent are used. As stated above the
conbi nation treatnments of the present invention as
defi ned herein
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are of interest for their antiangi ogenic and-'or
vascul ar perneability effects. Angi ogcnesi s and/ or an
WO p@paeess i N vascul ar perneability is present PCI/EP20YES56944
range oi di sease states including cancer (including
Kaposi's sarcoma, |leuk e ia-rultiple nyel oma and
| ynphona), diabetes psoriasis, rheumatoid arthritis,
haemangi ona, acute a d chroni c nephropat hi e at her ong,
arterial restenosis, autoi mune di seases acute
i nfl ammati on, asthma | ynphocdcnma, endonetri osis,
com@yﬁéﬂlﬁﬁﬁ tooBletsNAE ki e ltyeedipngsing idyr gsidated powdvosing tablets, lower
ablef R A EETE) S OB P e MR, o Bl Pl of the
systeint. emt poeskits ©f tod hiewp rnesezantr icav ehet clmnnedalreé 1etmpé1et‘ebllett @mbesupportmg

dlsmgr'gra&f)%gllall grglgcx%‘%iieﬁlfo% %agtﬁ (Q, gre %rrnof?) e egcéc{p,%eél Séqger %{dg@ anﬁé‘&ry granulation

step padhkure adegiiatShadnesscint) rdmmtergmuon sreed nfﬁhﬁ wgblef t he

i nvention are expected to sl ow advantageously the

gromh of primary and recurrent solid tunours of, tor
Roll&)@aﬂiphcemn ah@og ebamop drycgmmkmbn aroicasss IhsI @pahdy of lawdimg a large amount of
ol T’ §PCEREY B | Bh Srisek SRy Sk Rkl designed
compe(alu@mcﬂrg eolsl dividee t@r omnﬂacteﬂ mwrmumspibqes |(bmqpetanBer granulation by

ncl,udi n Leur a sot hel , I I

sluggmgg may g%F OF%CT_% 31@ han A (r_)nﬁmy 1me|s | re{l:u%{gF sF\Eégég :Jétglﬁlg‘gérat a successful
formQNBEL @ ,enhea dnatend] Mieek Foanice rgranoksap tieegeehpaciaonc furge in extend and
uniﬂi‘{nl?tg%gpisirﬁﬁ@q%r E é:s%n!lto glgrtgaelgcrl egnlcgor%lgggfs ér!u%l&t l?o%ggltp% ensure uniform
hardhep afdotiehtbgrhtion orf&retfmal prituetast cancer, renal cell

cancer and urinary tract cancer, pr ostate cancer ,

ovari an cancer, brain tunors, sarcomas, skin cancers,
Meltagaahuhﬁﬁmscﬂ odess heolptlapivakrs(dreadebmensed wigtethe didadl ash'ilaler in either a

el oma a h
ool B2 Ri BYRDBE R Lo A e s e
mixdr Owlhedihbitdmperuguré of ;npcwf/dec eanCerraiagisaboi athe chelting IIPOME@-'a meltable binder

o oL BT P B ) R S5Reio o
granplati¢rbgnd-paind rergendmgrtem;teresmb |1Sjcrthiai’dorsthwtnielt lgraanletion. Therefore the process
. .asspci at ed t.h VEGF eC|aII
is dl%fcgﬁg? &%?rﬂ ?gﬁlﬁrmorge%féeﬁ anulati/%nék?ss % hterlé hJe tlixre %‘llg Br }llle-gram'llator
bowBgshemfiigeadot unifotmu dlaﬂgegandmgdmmbhmn  dhe @umponmtm QWEGII’QﬁmlfOlety of
rectunm), pancreas, brain, kidney,

the ‘%1%63%8@&&? %ﬂz IStEla‘ﬁ"é)gr bl adder, ovary, breast,

pr ostate, lung, vulva, skin and particul arly malignant

EP @ gﬁ_ﬂ lﬁgtilggﬁlos{;lpeelgta LR atrr%anc% tica con&r}og/glgﬁ tc%%ﬁ@%’ﬁlfg%ﬁulgsr gonsisting of an
aggrepapecft @gstdlo of ibﬂpwoﬁadyﬁmt/ldglg datdryflavhprogertest tharobulk wrystatige ibuprofen.
The &g%ﬁ(%hl nl%%%c%dgce t r¥ﬁcotm§)ac %tnth%l ! osglggngn 1[ ?%fgxg ﬁote ?&gﬁu granular aggregate
contemmgoioed;cipﬁanﬁl fﬂhc W&MS&@Q@ il Qpniph;ﬂlog rinchtdes @mpeetipnrbstween rollers,
on- srraé anulu{] g cancer (NS( O In another aspect
eXtr'bsfontoI'i@mB?a@ c@nlflagﬁven on," the combination i expected

toinliibii me growh ofHi ose pmary and recurrent

o) ich are oc F I h
ep 08 kbRt ch PhuB iy Follialiol WoaraRRRREE sbifpic for furthr
prock@ingtch@prisigy &5 tb 9oy symightolf IWhmofaddéﬂt%@egVe(gilt offpmoscarmellose sodium

prese nLion are o faor an . o th
L
mlxtrilhaaﬂafmglearhmmabompmmr (WJ2H lsmggmgwlmralion gnd peeepimgrtiy eongfacted or slugged

ve or synergistic
ComB‘Pﬁ‘t "t‘ﬁéfﬁ?éﬁm eaf‘glé’@torynséea F L&Y esDOFA\%rﬁeénscon‘ol nation of two
di fferent anticancer princi pI es and target structures:
Conmpound Al is an



ant i angi ogeni ¢ conpound targeting the tunor

vascul ature (endothelial cells, pericytes, and snooth
woreeeher2sel | s) with suppression of tunor (re-)RCDRPIN09/056944

and nmetastatic spread; conpound Bl is a cyctotoxic

agent interacting with de n6\wo DNA synt hesi s pat hways.

Unli ke normal cells, cancer cells are genetically

i nstabl e, causing themto replicate inaccurately. As

tunors progress, this genetic instability leads to

subpopul ations of tunor cells with different
Spedificalspayisadihetpeaiian esierifing dmtriverdivar treat ment |i ke

conmpound Bl may term nate even the majority of tunor

ti ssue, however, finally, some cell clones will becone
BIBW\éfZ9%ﬂ‘:11\/D°&7yas éésblélvedt heWMa é&@iﬂ@ﬁﬁzﬂs elnist fhy folieting challeeging physico-
cher G bropier sy DrgF RS ERe pRriFRlon Rl dord i tom:

5 to the therapy. Therefore, si nul taneous targeting of

- GRS aBE SRR R PO ERISPLABOYE e A oRBLRALL t deoreae

Qﬁﬂ@&bm(é pahciple dnu:ereash ef cdansanindtiop wuttrhyqrolanddgadmcemgducts
tu resi stance .an unor pe as well. The
- Glﬁigq?%?hlagﬁ ?ffthes‘lﬁﬁcﬂp“ﬁﬁgraﬁt%ﬁgecﬁe gcﬁuéglﬁ denonstrated for
corhi gk vaftiandf illidw poetad dénsity deato®idont Arrange@edtedny length of the
of soljd and hemat ol ogi ¢ hunan mal i gnanci es, but not
10 for ne¢fHeSc obi nati on obj ect of the present invention,

— €.poblBovE RONHIALILOR iRdre@RA e A tha REd RO tdidh ¢h fBiw direction,
O‘ importance in the context of the present invention

may BePitther miatingnfitalefdeinee MrechPTRIFSIOY PEROPE QYA ¢ Firapment of

gengbd GadH A indi@bhénisgblesa, of the tunor vascul ature
\Nhl ch are less prone to spont aneous nutation and
resilev apmprewbilisy.cien comshinationyith edditienat greipifafsi yefbgstbinders or fillers
15 Cel lléa:dﬁl QAL HatRaIRf w%é(l@%f‘aghl%g '119 aaﬁy-ér&m@aftloﬁf r8&hs with subsequent
hrough "an 1 ncreased avail oun in
c ancegregatign @n@enblys q>fébveN’Inﬂgm@$ tabhténa dye rtfa%rulﬁ’eﬂma |°f these granules, and
Rr €Sakdsfe @ng gI él surfzgeg ggﬁ)rmcrg\ﬂs&hel%&% &at%lmg leading to
may Si gn| ant uce vessel densi t
per reesdictive yedvn@nedfyBWthib MAng moyderu miuse slaripg, processing and
net tﬂé‘tlgfgxre 15 roﬂﬁ@i QQheaﬂ}gdr\.ﬁec[ t@ﬁik‘t@t\b}g{h \%ula g}l%w in a inadequate assay value.
intratunoral pressure 'S process nmay [ead to an
20 increased availability of nolecules Iike conpound Bl
Prec\é}gntagh %Ié{i/%dﬁm )&1%1@ Q%andomaraﬁmﬁ%'o@ s ?gurgch&’ensmes They range from
0- angl ogeni ¢ rebound oun
0.120h €40 ehely, ap@@rtbbcdlffnp@tm ‘WT@HG %)onpound Bl with or
wi t hout radi ot her apy. Convent i onal chenot herapy with
Tabl‘eOZTpou BhtdBLo-Bitchidrabiligif otk @emties bfyn-dled BIBWWISE MA2a
-called proangiogenic rebound of soluble
pro angi ogeniRpufedciennity gndabprdalensity r ow d&pisperd
ci|r cBételt # ng endothel i al [cel | s(pahi ch ay diasoni sh |t he
t Herapeuti ¢ ef f ggmlLhnd hel p tghell unoi t o (eoppensalt e
t e da(nage causegz?y conpoundogi or I adi otl%rapy

f ot

H la.
El i-rratiag—this—etHect—durtng—the—conpound Bt or

r ddi ot her agy- fr@&2break peri®#s by ¢onti dddd
t rjeat n;nt Wi th cggpound Al may 4conmpr om seltdgl s ropust

r gpatr—progess—andteadto—an tncreased—ana Nore

suyst ai habl @ anti 0.8hor _eflf ect.0.39 Mai nl enand€6of t he
tunour response or of the tunour st abi lisation

25  The giglqltg)\}/le rnvgﬁet: %,Bg% g%a@%tpkﬁfé fo or a ro us HanIE: Ot%plggs process. nlgspemally in

formulations containing amounts of API greater than 10% the effect on a direct compression is

predominant by the lack of dilution which would equilibrate or cover the unfavourable physico-
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after conbination of conpound Al and BlI, or with

conpound Bl al one by subsequent treatnent with
w@oropounas Al . « Despite its proven nerits, treRCTEPL1009/056944

wi th conventi onal chenot herapeutics |ike with conpound

Bl is linmited minly by its evitable toxicities on

dividing healthy tissues and the often relatively

rapi d energence of tunor resistance and subsequent

tunor rel apse or progression. Therefore, an approach

to maintain the benefits achi eved wi th chenot her apy,
cheiiefl@ropeitiss CRBIBMIPAD2BIA, dsexplhint ighhd frfovitgnce and val ue

to the cancer patient. Treatnent wi th conpound Al as

an add-on to treatnent with conpound Bl and al so after
BIB®O295I2eiAQ powder tab @btained haseptor Wotvibilip mdmnl mslech ahdisct hbleting process.
i R o BF D 1 e 8RB, PO RS0 BRE SARE BN varision o
com@dctibi dortal aml tadletibiabsi dmtuoomm@nemg ﬁﬁmglorﬁ rthef diee quevtha/ abwder is very
volu%gx?ogs Xl%rt?rll&:ewft@r Vrﬁ%lsglafuil gccte% ta% {ﬁ ness Qelmcl? lt nglﬁ%ﬁ!él Furthermore,
hight tvadpavinefored hgdivédh the tpiﬂttmgmrscew Iekﬂsrtelcapm@wbsraasi law compaction

cer after tion of chenotherapy further

forcgﬁﬁapﬁi&?fu‘ikﬂléoég]ﬁgﬁ%? of maintenance treatnent. Pre

clinical study resultsln order to analyse the

anti - fects omi_ni n i,on
The it PSS nEEIE B5refoRt Ber ok WP 2R R ot powdery form
su1t28jleg fal ﬁm@ercms@asdl@ witd olich phamtabli¢as Hexthulations for 01a1 administration in
comB‘lgﬁzbaé 3@ g IC atGIGt\é ﬁt %Uell\?é:egpr%F]UI%%{la/tg ll]iei ?:)Sgé | ﬁ@%&aggﬁ&l composmons
Thigieas fodfemehievemm@rdmse@ tbaammy] tndk demtititrl as dbedssiibest aneous

Cal u-6 xenografts (human NSCLC tunor cell line) were

random zed and treated with either conpound Bl or
Sevéarainypuradhedl to dlnprise ahe \pirdphrtibh of CIRYI A2 d.ofrupoubstance relevant for

dr . After 38 d r
prociiy i pioQhg R o s IR he B kit LBt form for e
manhfhcmteedfag}ehd mnﬂlanm&eutmal/mmmmnonﬁaded egufefcsysnba‘lhdétlguv@erlments did

jpat i on opti mal doses of
not %‘8@%@%‘@% td"Co ee8n the und- Bl p?épf #:? 's in inproved

ant it unour effl cacy W|th a T/ C val ue of 15 % conpared

agent, tr nks v
For @recipétgtgci 8%t1vg rmtgu the.l.?ei: eprfeyed lﬂh§ cfhgr%!cglﬁﬁrg&gﬁfg%ﬁug%lvﬁfé]'dvafigus granulation
techhiqeesd axseaaphprpl Wed ghunlatig tas snot unimbleempetihe st uedvenb thydrolytical
deccalmols]ltlg? alﬁugher deeg(‘rjg’d%tl?l}qrea I?lr%ré a ?cgcemn SS I-I-Eec\gen_lpgm son
to the wei ght of the control m ce vvas reduced, but
Expf:r L}P?rﬁ })veté I )})Vx{eted Algr e{)ngtndgr% graﬁlg rre llarozcz'%ﬁg% g{efd%g tg‘ro&ct varying in
poup e:renénab\eith @meptssnceal stebilion o tthﬁdgramdem Asestasghtle ARkedid not form a
inati o amound r
prREAP 0L FRERRAE s SORRUO ! BB i e
needlést df BIBWLMQE MAzaebcadedeidrlsg mg@nN@Oh Ghe lﬂ‘lhmrqol@ztcmrg tp alnot uniform blend.
a ve or n i C eff er |
Thepegcg? f;% ﬁgntent of e Erésg é’%‘ S proguce nvsvas (;[? E%%ggzé tgé gig{e%ql? Hilefid contained an
excg@aof AP Iartbtyl tit tumfmtnuve)fftbsr APh eortteng amﬁcamty of tipabat@inwas inadequate.
th advanc e t
rorl PSSR SoBRISEF S, 48 ISP Pl aptves
dlSSﬁths@.CB)a)f diteyto the ohva@ebinpdcyipn Math@ mixtordol er at ed Dose (MID)
and pharmacoki netics of conmpound Ai m conbination with
a
Whereas experiments with milled API applying dry granulation yielded stable granules with excellent

content unity and a product not containing needle-shaped crystals in the final blend, disintegration of

the tablets obtained was unsatisfactorily prolonged due to increased surface area of the soluble APL
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standard dose of conpound Bl . Methods Patients with

advanced stage NSCLC, PS 0-1, previously treated with
wor®9fis238 |ine plati num based chenot herapy r eRpCTEP2009/056944

were eligible for this trial. The trial was an open

| abel , dose escal ati on desi grt%‘vith conmpound Al at a

starting dose of 100 ng bid, taken on days 2-21,

conmbi ned with standard dose conpound Bl (500 ng/nR)

given as a 10m nute intravenous infusion on day 1 of a

2 1 day cycle. Patients could be treateaior a m ninmm
Furthér drouacknderaa higk iamamt of figdsin thy glaeslepleadimgtogeridsionaf thegompression

therapy, with an option of conpound Al nonot herapy

Cteol | owi ng the conpletion of the combination stage.

Compound Al was escal ated at doses of 50 ng per cohort

Hotullt]ltéllt‘[ :%gngtgtge h 1{ﬂo€r%c1g@a§e(§id%§3?mﬁb gﬁge\%llggtﬁe ggzgl\g% ﬁ{)e&%ﬁent content
umﬁoﬁhltyNamdqe mlobet at whtemhng weediershaped ecrynigls of thsi ﬁnal blend, nevertheless,
dra i(% cr;ft tﬁ&s apé)rgg thqpecf? gar%??l? ot’ q:g]c&#tgrgsssgsoglgfg%% E]l%éesdg@eltowabfepthe granules, a
va 1|ammf of lpeute@tdessa;w edhiha gpradustt ahd er tegdeacy tg efommdvall-adhesions inside the
o ltof% g according to RECI ST (Response
g”E‘ efia in Solid Tunors). Results
Tvvent y SI x pat ients (13 male, 13 fenmal e, nedian age of
61.5 years). N tQ t
T s SRR ol QBB i i prbalf Ry HOICE o, Eflelere o robus
protess el OFantgruyi moc(wMLmétya%dEhy)vaﬂyhlgqummdtemml Oiatdgteistics of BIBW
L. I
2998 PG IR Bl R Y e s vl
tolerated. During the first treat ment course, 7
Bmtélggﬁ%%§¥§%m1%§ Limting Toxicity (DLT): 1
nmg conpound Al bid, 1 out of
6 patients at 150 ngy corrpound Al bid, 3 out of 12

Acc%?c{ﬂ &0 ta?irgzaslfegtothggxgc oun\a&kﬁn gqg gbt%ﬁ%;{}haﬁ{ac«%ﬁcal dosage form

for thn ehudatugdubstatce dvhicmnmetseriwnte é)loamlgblhm mquarstmients for the desired target
dos§ %Eée SIECP Ié\%%hl\?\gr%gﬁ% téh@x% t%?%d ecdt_";oil(linlg?(ﬁat@qglease profile range
pro@dmg eni apopritth epld‘smalcmn@htratmttmteupreﬁbf of Hbe laptive l@mmée Puch specific
f the
L s A S s T
t he st udy Best r esponses by RECI ST i ncluded (20
. e.
A fﬁ%%blé?t Vrhe Sp%seﬁt %1 l)s éh%ggg%ﬁ%%g&%ﬁ#ﬁ)%ﬁgg téh%ttl\%vraqbstance BIBW
299 H‘éAmhiwhsnrcbwﬁ arramnt%éllatqedle@n disspipidamptole qrenthe reatirgpapysiologically

relefvé)r{t Ip g’l @% ég?égr gvgggg gjﬁ?%%golu‘t’i% }%ggﬁ6%(82f§ﬁ%natlon speed

andr ® mtmsa@racoé 7N dhe alisstlatiannehagcierjstico roomplystoerseorpmensied acceptance

{ ved in
crlt% @5 )&1@%%‘8 t bsglgc% &'ge&eor% l?&rﬁlg S(,)(F g@é)%ess %aﬁﬁ?% QVJ' 88%) dissolved in 60
minRtes gr bsssGCmrdaﬂqea"er @duwyaissc(l@t@S)Teﬁtmg ofilmmpdiate &etegsepdid Oral Dosage
Forét's 4U @%&%{ﬁhéﬁﬁh AP HleB §8U¥Eé§” %BJ()JP %Lsol.f)rug mﬁhﬁ%’tﬂl Center for

and co in previ ous treate trents
Drugdizalghtmwmand Bedsarcls é@QEBa)ndumt 199F b Prefezabdyd nptjess Iﬁhag 88t @y 80%) of the

actlvé1 S;bg%%v @fﬁ%ﬁ%b%g\%{zggl’a § \Aﬁvec@&?@ engiﬁ%gt (ﬂ:ﬁ&g r]ﬁioré‘greferred within

15 Binu@s. a dose of 500 ng/ n (recomTended dose of
penetrexed for treatnent). Signs of clinical efficacy
were observed in the small nunber of patients treated
A further kabjscttof itlal presenteinpeatipre istthé sbaye pbasmpieatical dessgofosm which, under the

abo%é &%ﬁn&ﬁ‘{ Ehivifs %Brﬁparable in vitro dissolution profiles independent from a dosage strength
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Phase Il study results Phase Il trial in patients with
advanced non-small cell lung cancer This study was
w@oewduersgl as a Phase |1 doubl e-blind, random PEUER10091§56944
of two different doses of orally adm nistered conpound
Al in patients with advanced!hon-small-cell |ung
cancer who had failed at | east one prior chenot herapy
regimen. The primary efficacy endpoints eval uated were
response rate and tine to progression. |nportant
secondary endpoints were survival and tolerability of
of 16O NEOMP df A activetshintimcHatdfealily withine dosapd shrngtlamsgegefesioto 100 mg, or,
to rec ivt%{. co oun1d b at a g?osﬁ)f’f 250 ng twice daily
morg,pretegd, yithin g dosagg 57eth 19988 934" e compound Al coul d
be reduced stepwi se to no | ower than 100 ng tw ce
A et it o G et Mot & e 8t UL active substance
BIBW 209n0giswhich provijiee sisinonedidfte tehe@selprdie lity ivhigh lthengaxiawre @pncentration
di se . .Progressive di seas for. t anal ysj s :of .
of s, PRI UL, ol fa e ror bl LS i e groportona
man®dr, prefeRibly viten giieaksé mngadtinr aiingsubgaRES BTweenilf end B0 mg, preferably
b Resg(}tsej égll s random zed study enrolled 73 patients in
etwegh Lf 2138V B%t i ents at the dose of 250 ng twice daily
and 37 patients at the dose of 150 ng twi ce daily. The

o BETEFEBTGeR) OnSS0G hoR8RR APt A g s
e.g. AEBES Sefinadasdbpatéreritand 160 meameluds tgrlogeresd ipwyr limgme yslue of 10 and
160how the di sease affects the daily living abilities of

%e patient, and deternine appropriate treatnment and
prognosis (Cken, MM, Creech, RH, Torney, D.C,

rto J.... Davis,.T, .McEadden, ..E.T. 0 .
st Sl okt e Tion AL PR o B e otve substance
BIBG0QpeT aAy evhdhcpbodss @i ommedidin dle@ei profiecl which4i@e 8HBe-normalized
1982). Progressjon Free .Survyival .(PF [ [ finedy:
B T T
for differedt dasapairéfemblyiveheh kheidoge rangelvf shedicteambstirhats hdtyesn hoand 160 mg,
e rse.. Overall Survival (OS) tine isdefined as the
pref?‘éﬁ&p%wﬁn ]tolaﬁglgérﬁg'ti ent lives after he is diagnosed
with or treated ior a disease. Conpound Al at 150 ny
tw ce .daily and 250 .tw ce Ly . wer ' e
A SR o B By P L e O e s
BIB{M 8992sM A5 vhithyisdvideEhe imoredieepelgic pgofly @ which Sher areaswiider the plasma
0S).ti.nes were. 144 d .Or ients ej, Vi .
Con‘%gﬁgt‘r?ﬂ'tl S & %’68a “8‘%2“{‘%% Sl%%%‘%‘%nl%sp lgrsgjgeﬁhvsilteﬁgy H%% over a dosing
inteRB0r (WUAQY éncrddssrin @alosd-glepdrtichapabiren tigefniabliy veheh Alseddsneange of the

ECOG of O or 1, th di an PFS wa reat er. .conpar ed
s spapieahl oo 20 i o dEelt S RugP IR prs as
i ndependent of dose (150 ng twice daily: 8 1 days; 250

twce ily: 85.days).. In.the subqgrou i th
A tgphen i ke, e Pl * BB R-y ORBS P DR g v subsance
BIBMALDIENMR, vifiéh phvidéeanl immatidte rdcasanprofilebia selicinthe BoEGicphalized area
ad stabl e di sease. r eat eg Wi t

2 On tient h 250
und BRSSP G AT CCTATRE G TN P ARl seady e

re
oved P@dstigdhteVBISDRNRE), ,|./) ist SitAldr & diFertlifdosegpr&erablptwien thEhiese range of

medi an overall survival (0OS) of all patient s 153
the gpaiye subgtaroeys ktvoen & andyLo0imey P@gﬁmb?mb@égﬁélg é%‘f h"\a%?g- 0-1

had a nmedi an OS of 264 days. Concl usion
A further object of the present invention is a pharmaceutical dosage form of the active substance
BIBW 2992 MA, which provides an immediate release profile, characterized in that it reaches a

maximum plasma concentration in the plasma of cancer patients between 0.75 and 7 hours, preferably
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Conpound Al showed encouragi ng signs of efficacy in

non-smal |l cell lung cancer patients with ECOG
wp@esbosmzasice score O to 1. There was no evi dene€r/BP20a9/056944

difference in efficacy between the two dosages of

conpound Al . Phase Il naintbhance trial in patients
wi t h advanced ovari an cancer A doubl e-Dblind,
random zed Phase Il trial was perforned to assess

ef fi cacy and safety of conpound Al as nai ntenance
therapy in a popul ation of patients who had
withe@pdian &alne Betaendan 6 yho(rs aft@ simgletdose aafwtel ias pirseadyditaig
chenot herapy, indicating a relative refractoriness to
pl ati num based standard therapy) rel apse of ovarian
A figthacetject Dhetreapysewi inkentiomixoal phiardbcenael tdosage dort efsthe active substance
Lat.e nce fter chi eve n of .a '
B[B{{/ﬁz&égy 20 1118 Pﬁ%““a B S % h)tfﬂé rel %g;hgef hﬁ?ﬁ%&m plasma
concantratiof att sxady sta@lin thaplabioa efkq@nar patichts witherdpeadyanced solid tumors is at

oGRS SR T0 E F ATRBAG AEGH 1

a doSdgt firfiddontyeRifei 20 fglyf @IBWVE)% e&mm sa@t) hbsueni rdministered once daily
stabilization) to rel apse therapy induced by an
for 4 pafiodi A PEMYNIBEL BYFRG- cyt ot oxi ¢ regi men. The primary
ef fi cacy endpoint of this trial was the Progression
Free Survival Rate (PFSR) at 9 nonths after sta tih of .
A furtheraehiegh of Wiet IeseBinisBentian A 2 Pharmagsetitid dpsAen &It ﬁfr e ppiiye substance
BIBWE@ZaM/g’ WRich Poid £ MRS 16SPPEdfily BhbereiR Bt rlalBhum plasma

to next anu- umour treatnent were eval uated. N@taﬁ ?
congpelrdtion Bissteady aaie ihthe a5 85 FAPRE @A S U eYaRUSAGNBIETPIAtumors s at

leastaxthH?n 9% &fs AR A48 30 %/ﬁﬂf’ vl d geoRbtriB itV AN ebAef O to 120 ng/ml, if
dose of conmpound or matchin g pl acebo .coul d be

a dosagd doedcanmpipinics ) mg ofdBIBINEPI2 Man ( H@ahbhas\bpwdaamlﬁtyred once daily
in.. f . icity that would prevent chronic

for atp:érelg(?ﬁf:aﬁ&m"gggqgr?%%xmere treated until diagnosis of
progression of the underlying ovarian cancer di sease.

A fur{hgrggl?gc:%io\ft ?hed.rgs%ﬁtsﬁlveaﬁlgﬁ id Q?}Rﬁ"ﬂﬁwﬁg&ﬁ’ dggagé I'ﬁ?rmo&t* fhBla¥tive substance

as el |ca
BIB®f QQQZngAzowhlcb rprovidrs LAn inenddéate (lymse jpgff‘)le p‘i"]éf@?’léél;ﬁ #ximum plasma

concegﬁ;‘alf%o;l it %&dg%@lm th%&)ﬁ Rk 5{3 Eﬁer\ﬁ@ﬁ&ts%‘t'he\faﬁgﬁ A shebd %hd tumors is at

re random sed to receive conpo nd
leastAlvitlag a aang@gfeS ag/mbEd Zﬁ@ 11g/ml,(ygt]mge|03petrla fegan @albglpqt‘émlgﬁt@ 120 ng/ml,

fa é%e(sggee [ f\é & g(?r}l]%hén?%MHn ySI ek {R&& (%Ii"tl szlgfzﬂ dst%lelpgdrmrhmstered once daily

for 4peeibdbf at niéiink@riY deysar act eri stics were wel | bal anced
between treatnent arms, if at all there was a bias
towards patients with worse prognosis in the conmpound
A fldheBblbjedt robties pxa:tehemtventmh tlharmma&temsiees dosgp daimabf thewictite substance

o, 88, TS0 B SO R RS IRESE Yo s

cond@htratidh @t f¢ady s@tesn tHaepﬂeama (33 ﬂ:a)wer/%lammtdelﬁgV&lrloui etd@anced solid tumors is at

leasg\gﬂ l'lil %%g%gf % al ab\é@fgy gé %87 etr{c%ge)escﬁé gllln% Bé:t)\gé&rﬁttg 120 ng/ml,

if a @dshde foRilc@mBisihd) 50 ey gfl FIB&DZIANIA, (APe saFPESasr Izt aduiniStered once daily
nont hs a%24 weeks) was 28.3%in the conpound Al arm
for apegiod of %“P‘W“Whlédﬁ}’sacebo arm The PFS rate was not
different between arnms at 3 months (12 vveeks t he
poi nt aof rqutjne i

A YRS S TG MY 61 T QGERase G ety By wherein it i an

oralfyQfeliRAdbicEE e tieat ed with compound Al. All five
patients who renai ned on

A further object of the present invention is the above pharmaceutical dosage form which is in the form
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treatnment until conpletion of the 9 nonths study
period were treated in the conpound Al arm
woe@gners3s ve di sease coul d be di agnosed due t oPEI/EPHE9I/056944
of the tunour marker only (" tgnnur mar ker
progression"). Based on r adi d 0gi cal data,
di sregardi ng tunour marker progression, nedian tine to
progressi on was 143 days (95% CI 82-175 days) for
patients treated with conpound Al, and 85 days (95% Cl
78-89 days) for placebo. Thetine between tunour marker
of apabbgyreepwieppellanchomadi algogitleal progressi on al so was
| onger in the conpound Al arm Conclusion The anal ysis
of the trial suggests that conpound Al given as a
A flugleg - db@cimof teapreemt imveytidpeisatbe iabevei phammaosttidehidpygee herm for use as
me %I%h§a| benefit achi eved wth chenot herapy by
déf'a aying the further progression of the tunour di sease
under treatnent Toxicity gui ded dose reductions to no
ajl t
A e R ol e ARy PR AR EL P R R for e o
phamﬁacethealccompwmgvlthfantah@r@lafmbtlwtmw in accordance wth
tbc p e et invention than those already descri bed
her ei nbefore may, for exanple, include acid addition
A figthlet shjecSuftthe picsalt mslefition érthaktiové pleimereuticabioseseefpip for the treatment of
a dlseﬁée o chtltpm s ? t&?ﬁ]&ff ool ?cglacﬁéegsegm ds affording
rmaceu y acceptabl e anions such as with
hydrogen hal i des. or with sul phuric or phosphoric
A fl]%’%lle 8@&{% thhte %Eﬂtqmeﬁﬁ& %f IL%E %f fle! aSO\%rphgﬁllla%étﬁlcﬁQiogage form for the
arnaceuti ca acceptabl'e salts
preffagatior @f wi metduamemtnfer tharticgtment oﬁ gdispase Daseldrﬂﬂﬂcﬂqleaﬁﬁg éruoalsoncologwd
dlSEgegharmaceutlcally acceptabl e cation. Such salts with
I'norgani ¢ or organi c bases include for exanple an
al kali nmetal salt, such as a sodium or potassium salt
A ﬁﬂ'ﬁlgr & ec’?!)iktﬁ‘é +rgs%ntle %&Hod‘?‘s‘ %gLoc&.@ If(!>r tﬁé:ttkiaﬂﬁen@arﬁ%rgireqmtf% of a disease or
I'um sa n accordance wt presen
condlnme ml«pcmd,frmm enctngjreldishesesf chatretedisdtin fhat popfstye #reount of the above
f ted. us
B e A
Suitabl e formul ati ons for both conmpounds Al and Bl
Acc\é'mngér}{) N80 c?a §(§ ghe I égﬁt nn\Ie%éﬁg Qip&%egfto Y Hﬁ'ﬂﬂ%t@@ &frmediate comprising
I on y been descri
BIBW £242av14s @ falrmd0ﬁ amqwéﬁ@btaﬂaibblbb’@awmblﬁgd mmetea (pither jolerecompaction,
t
brlqglgtm%?lngéé%’% éyﬁﬁiesuf)&;]ﬁgrﬁlt[ ﬂ&dl%?fet?ée ?orn]l d&g(?‘rb chfvlé‘ r@ﬁ;}lﬁ{ﬁ% &l Rixture with a
lublac@cb taladiese and edvilitiase 55 bullsmroperiiee grd Bharefare ensugsy it quitelilify for further
m0&$5 %ﬁk% GrRorad. Qfofprmula Al is a |ipid suspension
of the tive substance conprising preferably a lipid
carrier, a thickener and a glidant/solubilizing agent,
A f\#%%i lﬁéc? Eﬁﬁ@?xjeyel‘n{ fveib ﬁ dirb&ed th Rt mE @bk 2R fiha? bRAAGRIRR from said
rom corn ol yceri
comgpagtehiptesmepliate @mmbhzfelt ﬂqgtlnqepwe%mnemﬁthmlepar@logl@é pQdid oral dosage forms.
gl ycof urol , macrogol gl ycer ol capryl ocapr at e,
nacrogolglycerolI|noleate nmedi um chai n panai
A fgrtweqbuastesf theeptesent otveitiontip jdiflestede iq gelisl orgb foyepla(jnsygade from said
con%aé’t&? lmté'g'%dm{%o{)ry ﬁggyéa?cp (?nt&ln)é&lgde 6‘19&1’5 &ohé/rﬁts}ﬂiﬂl @GR4 blends, ready for
yoxyl castor oil dr ogenat ed
useGEEStion, of. |capsp1e@p«j/ tableefogghyletisins ﬁ‘tﬂh@é amqueépeﬁ wﬁg [tadfgés prepared by
ol aurate, refined soybean oil, triacetin,
mﬁg &ﬁﬁ% Eggltrate, or m xtures thereof, the thi ckener
|s selected from ol eogel form ng excipients, such as

A 89(11%1 oé)lﬁgclt o%l t{‘lé GfbsQtt ReREANEL dirQked! 1oPRRRAbAY for Qroducing the compacted

mtermed1ates 1ntermed1ate blends and solid oral formulations mentioned hereinbefore.
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exci pients of high viscosity, such as pol yoxyl
hydr ogenat ed castor oil, hydrogenated vegetabl e oi
wore@pognBgl ycer ol - hydr oxyst ear at es, PCT/EP2009/056944
macr ogol gl ycerol -rici nol eate or hard fats, and the
gl i dant/sol ubilizing agent i ¥ sel ected fron1IeC|th|n
optionally further conprising one or nore
macr ogol gl ycerol s, preferably selected from
macr ogol gl ycer ol hydr oxyst earate or
macr ogol gl ycerol -ricinoleate. The |ipid suspension
formul ation may be prepared by conventional methods of
fromthe literature, i.e.
X : Gt a pre-determn ned
tenperature in a pre detern1ned order in order to
a hommgeni,zed sus sion. The above fornul ation
D’”ﬁ&f]"’b& ”;S?cé?gf’%kﬂ”ffp Heyr '|’ ¥ BIPERS "phar maceut i cal
The ﬂﬁﬂﬁmioﬁ tesp fof ﬁd’rﬁhhmg ahesmfvﬁtr@ejnqianmnaﬁ;f&mld%age strengths (20, 30, 40, 50

mg) é) %gfgw fdbg?\igf gE{l—c?ﬁ I%@Stgéa% Blede in tﬁe Exa OpCies q:[la?lgsll) Ft‘lSegApparatus 2

(padipgyacoxdig apyiropihh Phambhdoptio 62, ;(ridlahdi‘_(:)esclm)p& nl thq following:
optionally with a sealing or banding. The capsul e

phamnmmautlcal dodapratho? (paddig) be prepared by
@%%P%%@Qﬁ' met h g§5g% produci ng capsul es known from
t

rature. gel atin capsule may be

préb%ﬁb@@b@ﬂh@ﬁveﬁﬂﬁdﬂﬁmmﬁﬁﬁﬁﬁﬁﬁrﬁﬁ 68r oduci ng soft
gelatin capsules h@@m@mﬁqgﬂhqnp4blterature such as
for exanple the ropﬂﬁéa e procedure", described for
exanple in Swar br i%k 9#5 n, Encyclopedla of
phar maceut i cal te&hm&Kﬁgym)Nhrcel Dekker, 1990, Vol.
2,\p? 269 ff or ?m}a hmann et al, "The Theory and

acti"® of Industrial Pharmacy”, 2nd Edition, pages
4O$m&m9gtm3%®pnar5dWh€i2@ﬁ@m@dures such as those
de%&ibgeahib%imam&db&s&hﬁg@ﬂson R F. et al., "Soft

gelatin capsu e", Dev. | nd. Pharn1 Vo
12 Copgsntrgiog meawreqergguhmdlsssz@g@l veptels was pgEoretl iR giPLC-UV.
formul ati on or the above defined capsul e nay be used

The Hﬁscﬁ'utiﬂ)ﬁ%ﬁﬂﬁesro@ﬁﬁﬁd Qfith ftHeqam W, 30,m8d s@m%Qiog@e ofengttt b¥BIBW 2992 MA,

bst ance/ kg. body wei i
imgpey Bhcemse T e o o8 ARk SRy, v shown in
FigubS.UY. erhe Hedn b@luéb&ﬂifa’;\@ﬁcfoﬂ Dsanpiloft Bbfilth-@a8 Sabldperibaet and the y-
or flexioie pl ont?lner or in an alum

erro ‘&a%tﬁprs*ienb%wl@ﬁ%%ﬁ%? Repe ety i B8 i Fgpres 6 - 8 al four
dosa%él EtFelnBihs 8¥solv@lnold tﬁﬁrmﬂ%lﬁﬁt@ N5 ninusaf "rhewd)ra,tanrfomapsagb e8engths of the
ul k packagi ng material s, d of, nuf act

fornpfagien & dspraeq Fquieie fiaged Bt e RENIGE RO 1, Dl A Rigviou of the

fourddddgh strdhgih® (YRB0.LPB, 6O g} bURIB WS99 MATifildtcogted fabletsteguivalent in vivo
scope., Exanpl es of carrier systens (fornulations),

Pmﬁ§8@?“@%?§??ﬁicapsules bul k packaging materials, and
of a manufacturing process for the preparation of a

In f% B’glgs&f]lgéuq?%sllaﬁcgn{eg rgguépg:.}%‘[ nga%];?usf 0 1%:%3 golpc\l tuL%?s t%e pharmacokmeﬁk

(PK?’Cleric{erlétﬂ:S (ONBIE W 7980 Rydre PhaBREd RePresentative for all of the studies and all the

teste_ %[spegﬁ(;pps {)g@ﬁ(g)gg%l %8%% 0 lﬁ_ﬁg(gﬂp %&{%tlrl:aﬂlab?emg described in more

detalll ﬂ@g@;}ﬂ@&g el eBRstic Iﬂ{é@x?@l\&aﬁmﬁﬁﬁldzﬂﬁceﬁdrétwn Exarmimeslof BIBW 2992
ased_carrier system

afterc%ﬁf‘?‘étfatlg? SF 86 mai el R Gt o Jﬂ Fihiried 1 (s 28

daysl dof t{e%meht&)é@rﬂi’slpﬁygd in Figure 10. BIBW 2992 plasma concentrations increased after oral

administration with peak plasma concentrations mostly around 2-5 hours after dosing. Plasma

concentrations declined within the next hours (up to 9 h after dosing), displaying a first disposition



10

15

20

25

30

Hydrophilic carrier system Exanple 4 Soft gelatin
capsul e contai ning 50 ng of active substanceSCLI D
WEHARMAZEUTI CAL FORMULATI ONS COVPRI SI NG Bl BW 2P@IGRP2009/056944

FI ELD OF THE | NVENTI ON The present invention rel ates

in one aspect to a pharmaceuti-cal dosage form

containing the active substance Bl BW 2992 as the

di mal eate salt, providing an i medi ate rel ease

di ssolution profile of the drug product. According to

a second aspect the present invention relates to

I I {-at ed

P s B Lo iyt dose. s
on these By RIGIV R exhlhlterdcﬁt lensspicaposenitsbiisropitian kiagice by a

combi ned conpaction (either roller conpaction,

briquetting or slu gln ) and subsequent one or
Figurg 10t shewe adiighy 1%—1@’@9 ﬁreﬂwel N gdEmypeencesptiosh &F [ty individual

(n——l‘}’)rf)a{?én)fsI 3R M hPd&e gH)Qf) IBRRLrisHUEN (RS LRI dMVefficient of variation) of
tearate, internediate blends prepared from said

the pbmwwanw of e @rtimesubsipgcqgthe diderens|time nojngy was 109 - 159 % up to 9
hourd 9&&“{1 % agﬂl%nﬁraﬁéﬁ{ dl"g6 Mol TR} 3} Qat&ehﬁ@sﬁ)mts (24 hours after drug
di sso ion profile, made from said conpacted
admipigirasiomedi ate or from said internedi ate bl ends ready
for use/ingestion, e.g. as oral powders or capsule and
tabl et fornulations such as uncoated or fil mcoated
In foupFheses! piabsphir eancsypagipite ctiboyasions advepced THd Jpmers n‘t"th BIBW 2992
mondﬂ%‘f&ﬁﬂ/tak Qa118L §onRR@M lofl Q%Wb?%ragyfog%mﬁi et there was no sign

npacted i nternedi ates, intepnedi ate bl ends and solid
for acip‘aptmmofrqwé@femﬁepqmwf iperesse b ABCTE fComed! thmskiRaNYRiNce observed

throufl visTlE hVENT | fhhelN@er @hfe AP X ta Bady Ot G ok Qaily dosing. As a
ctive ingredient is absorbed froma pharnaceutica
consqfloermgan fancen pafiehthed eareSasaail 1AAKTe ofthe apfiveshlstangsf increased in a dose-

propcgﬁ{)ﬂa? ngﬁ%eg gg«%rl s&%@l cﬂ)? Qﬂcp%\é%hég@%c% i/%’%/ %é @&ndalIM:%(kmgekepresentatlve

for alle@ul at vEY 20V I |vekues Pharthe f@eSDha@ODmonterapl/Gm@s 1t §spective PK
e t
parax{f%yf‘? ¥f %cead%%tafesdtrg &)iép%)%ﬁ I(l)xlrgl‘.e 1 %1?%102?3 Z;‘?#)trf% rftgﬁle q&%@l @mu as well as
AUCazbes ﬁetd theahest Imom@ma@orx:tvmloé BB W 3992 ¢ogethert wigh @@P@xf‘él the respective
Y. I i -
PIC Sl P 2807 AL in PHERES 15 Sd B ABLE WL 5 plfion from dose
propati¢riality chsqgedatfornm rpdnamatqomnp@nom snepgir¢dobifong drig admingstration at
tr c I f

steadg%{yzee Ct%rfs f}}l Sﬁfgeﬂeﬁglﬁgur%gﬁés;&ﬁ ) tg%ﬂ@ efa?“ roﬁglg irsuatl Iﬂﬁpectlon (data
notshkomgentration time profiles are affected by the

dynam cs of dissolution, solubility, absorption,

nmet abol i sm distribution, and elimnation. hi
Solmp’m'rmvdhtyiuab cdnmyz@blslwmﬂ%nwﬂ;awhaad gwethiods for dicirgoepagsion
It Wa(s:I QOSugE(l) {tﬁg %r%glg%%ﬁgérfg scl)lrgg{l ngggtz&gs ?J%e%%? \ia\tﬂla%ﬁg a compaction step
(eitheresliért ®nfpadivnabd@ritiog omfshggmg] Dfaﬂaewsvaamgreslwot BEWv2992 MA, for
densi@%egl agﬁﬁeOI%E%gélt a%rc]ip ¢ m?‘a}lt?\%l 1fﬂ%éul%g(’g1%§t sugwnggt %g; fg@lbfeal?r‘lg-up of the
ribboBiaspfeﬁramemt patidle Grasdidtios and dlsp@«st efnth¢ BEEpriof totbirading with all

ta in vitro dissolution may be relevant to

exclpl%lysgdng%luﬁ‘grt({llgea Cofnplreﬁstlw vo plasma concentrations and

therefore b|oavailab|I|ty (Gui dance forlndustry,

Di sspl ution Testin Rel ease Solid O al
ComphI&E ol G mb BRI [ PTHCa0d Hirmn

Servi ces, Food and Drug Adm nistration, Center for
One gﬂg& 8?%{1% P %Eﬂt Q&eﬁtgogla ﬁ%%cﬁe;dct élr a%F&@ced 1&%1%16%iate %‘@rlsmg BIBW 2992
MA, dins®oh utfi a)rpowe@t obtfimabld hyredcatectical ges eelswéd fromr mlller compaction,

dosage forns, such as tablets and capsul es, are used

to assess the quality of a drug product. An inmedi ate

rel ease product allows the ingredient or active noiety

to dissolve in the gastrointestinal tract, wthout

cau3|ng any delay or prolongatlon of the dlssolutlon

o o o a1 . r
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1997) "Dissolution testing for immedi ate rel ease solid

oral dosage forns", (CDER 1997) "Immedi ate rel ease
waeld4msal dosage fopns - Scal e up and Post appCDER1009/056944

Changes", | CH Gui dance QBA, SpeC|f|cat|ons Test

Procedures and Accept ance crilferia For New Dr ug

Subst ances And New Drug Products. The nost commonly

enpl oyed di ssol ution test methods as described in the

Eur opean Pharnmacopeia 6.3 (6th edition) are the basket

nmet hod (Apparatus 1) and the paddl e net hod (Apparatus
brlqﬁéttmgT e shhggng,i adinedt hitld st &re gienpévang stop st BABW 2992 MA, after

C 1on 0 ? na‘la’l in mlxgtj Ire St 2 1 1rri|cagl i de. They are flexible

con’é’ﬁou hp B oW di s 8ol it oR testing for a variety of

drug products The follow ng parameters influencing
The c&npgctf {ermecp attntﬁ accoracy 1l Okl) thfgm e]:flt?]:)r;‘lvllel ?f? o@%%gsg %Plhgcjiingl%lﬂnig BIBW 2992
MAt ésforne oﬁa:lpdwden sorhpmsmgra lubrmanh imbeamaing aSktoPd) Yoctalonlated on the amount
ofﬁﬁﬁ qf Apparatus, stirring speed, dissolution nedium

nd enperature Bl BW 2992 is known as the conpound
4 [ (3-chl oro-4- fIuorophenyl)anino]-6-{[4-(N,hUinethyla
| ] am no}

It lsn%ar?‘)(‘g Ze? g &'e Ol ragrrlne% 81yI oxy) - qui-nazol i ne, BI BW
PartR O Rize shsmuuume mm ana dspeceﬁeeictnl the rugeb acerhidibg tto rPhdfur.e2.BBF (Buropean

rece r R) and erbB2 (Her2/ neu) receptor tyrosine
Phﬂ?“wgeuléoé%thernore Bl BW 2992 was designed to
"x1¢ouahen pdriiclbsindcorospie@RRy @@ peiRat dﬂnleroebljalatlw wylersgf Bisyyibution.
"x5Q! nl%gatnls gamte?)l&% 8ar|’?1§lg {S]tezeg’el{éher l:ng S)g{lllg g 1{:1%9%8 QI%HIFEE a{lCP 50 per cent of the
Imanwaﬂagﬁwmﬁadand its crystalllne nodi fication, their
nool €par at | aswel
o R85 Ebh0RENE 3R RLBREPU e AL EHAeB0Re ucion

in WO 02/50043 and MD 2005/037824 These docunents are

| ted b th S .
- BIF’%W%%‘%“ I%@blqr‘élﬁ’f2 | onepd1 ersé:fen as'ftr alién hean (it%%e%g%%g fnges x10 <200
aant lhen € kBe< balgien, T5gent keak 600 frh; BI BW 2992 as

characterized b e. fopnul a abov Bl BW.2992

- ureaBh BB By SEe i S e e 400

~  hyhpehee plefied ¥ndtsseasRailpihowhen Fighgs a0 digheSPby i Ganges:
tract, diseases of the gastrointesti nal tr%ct, éhe

~ brl0& et IranE bt 1 0humddeim < KAl 2040 i Aad ¥ 190500 By e
wi th BDBW 2992 and conbi nation treatnents are
di scl osed in WD 2007L054550 and WO 2007/ 054551

— CeavesddPengitydackcan B¢ srepifichinhs rapgcsi ke i 1Ry ¢ he/mk

i g ct ty of an
B e L B Pt e s
vari ety of physi cal or phyS|cochen1caI characteristics

Inteﬁnehﬁ sﬁfep%pmaﬂgfe Jo%p%&%ﬂ Ent&%edﬁzﬁ@omw Q%Z' mz

or osage forns, as oral powders, granul es,

peIIets tablets capsules chemable tablets

A ﬁgﬂép&%ecblt hﬁ%‘r@ﬁﬁver&x%ﬁ) &S] to 19@1@&99& ana-@inﬁqmnﬁél Frepared from the

equat tion characteristics, as correct
compasiedy mter@mti@m capitisings BIRNi 2992nmMAp, sgiteble derl fusiher processing in the
pre[glp%%h Gl sofill Al ddsé(geofonhg' €asUlidthed HRAHBE RN Hith 1@%&9@ Qb the compacted
Issolution rate, also the characteristics of
inteppegliitct i nt er medi at es have to be adequate for robust,
ItefAcfiat@ld CARE HRinkik CJC@CQ& QrtQ C&S ShittiotVih Nkt R&IBY embodiments are
restrictive, exanples o hese paraneters rel evant for
Chapﬁfeu@éby n@pt@ﬁs aeheteéﬁ*pm@emafgem @the@):drug substance)
are the stability of the drug substance under vari ous
envi ronmental conditions which strongl i.nfl uence
t@k comppited injermgdiateaf BIRY|29%h anﬁﬁlewput ir opertirhihe gpvention in an
(the drug product), andphysical characteristics of the
drug substance such as bul k densities (i.e. poured and
t apped density) or deriving hausner factor (Table 1),
particle norphol ogy, shape, the ratio of length to
wi dt h for needles S|ze d|str|but|on ~electrostatic

...[___
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i nfluence key features for processing of the drug
substance into a final formulation, such as
WO bawali2Bs t y and conpressibility. Table i : HauBCEEP2009/056944
Factor and correspondi ng Fl ow Properties The Hausner
factor is the ratio of bul k-¥6tume to conpact ed
vol unme, calculated by the fornula bul k density/tapped
density. Bulk density is neasured according to Ph.
Eur. 2.9.15 (European Pharnacopoeia, 4. Ed.) as poured
density. The tapped density is measured according to
Ph. alidtint 02 atbufl bto(®ee baksghtyoi gt R, Lehrbuch der
phar mazeut i schen Technol ogi e [ Text book of
Phar maceuti cal Technol ogy], Verlag Chem e, 5th
Kbl toiptishally eugpeor hibBy carrfdneintda amnert of @otiol0 th 89 % byeesghte
for the flowability/conpressibility of powders and
ideally should be close to 1. These characteristics
dr)e onerpombeertiindess inrp edeustayraboutli tor?93k by heeighpipréfereblgd to 99 % by
the‘g er mxture during its novenent e.g. in pipes,
hopper and feeder of the tablet press. They ensure a
reprodu0|ble and uni form APl content w thin one drug
Rﬁ)o 3)!1’18 'er darRsaﬁltah%HlloQﬂtlo\f abdht b eI @93@/ \LQQH %r@{%f'agﬁ's() 1 to 10 % by
or’ direct conpression processes. Furthérnofe, these
charveghéri stics greatly influence paraneters such as
the flowability, conpressibility, cohesiveness and
| ubrication of the drug substance or of m xt .
t(hlerose pr Wpre Hisgesr e o2 amernt phabsutfhly 18&° By WFIE‘&‘anefe@bly 0.1t0 10 %
proGg glity in automated production. For production
of tablets free flow of material into the die is
necessary to ensure adequate and reproduci bl e tabl et
RS né BAmbR %tﬁ&aﬁ@ﬁl@ﬂ @SSunt bPSHoEd B 1034k bﬁ'\if@fghta @ferably 0.1 to 10 % by
possess sone degree of cohesiveness to keep t
conpeight.fapdm crunbl i ng and falling apart on handllng
Lastly, the material should have a degree of
| ubrication in order to minimze frjction between
et drtp AP % byuwieige of Bbersxeipicns Ardiy 2K i ng and to
allow for the renoval of the tablet. Wth regard to

conpactions to be used as final dosage forms, they
whepgiis pregenecofish deagioge af eqrnoapIeCy bl TSR Qb W0 up 10 at most all

six &'tﬁé SPR R4 _bPsheRR (H)itd Vo) %@11%@&?@ b@ﬁb@aseﬁ'ﬂ lif Qddioh Yo component (a) in the
Finally, the properties of the arnaceutlca

integndisissing leﬁ béelds dewma@é P%P%We‘%fﬁl@}“%%@ to the
bi oavail ability of the active agent and hence efficacy
of the nedi canent in the intended. nedical usghé rder
For tth 3vieseraeerf igulb. the pparDy BEPest of ghdagisug te e w‘ﬁmt% Rf a powder

Whe?efa? ldbﬁéa%&%?éveﬁtc?ng}?cﬁéhftsaf?&nﬁj E18mbAE tdethby 8¢ qaﬂipﬁiéﬁﬁi ltd'iﬂh@ taBlet punches
solid oral pharmaceutical formul atjon neeting

or cgpsuleeiliing Tacrinsaluaricaus nle gnue ﬂlﬁfetaPlefg@r%%thfan ocKar with low ficton
betviddh BRIGLEd £ ggnghit he specific needs given by the

therapeutic target profile (such as a defined

bi oavai | abil ity and pharnmacoki netic proflle) severa

physi cal or ph cochem cal es, na
s Ertier el DL LROPGI ARG AL Gh DAL Pl Dhpr secifcall
muspbd adiEls phili phafaicoisgicatiodepinldewi t h several exci pients or
auxiliary naterial conm nution in order to reduce the
,nlpartlcle SI%@) § suitable level, or transfornmation
eSATERPMROLY U BEY 8fice into intermediate solid forns
solithbigaiic,nmy be further processed, such as conversion of
powders to granules. Commi nution in its broadest sense
s Y8 nechani cal process of reducing the size of
parg.b. Gﬁ@&sa@&haﬁldggfﬁg aluese; a'ﬂ@oﬁbﬂhﬁﬁlh@ $ika@suarode or/dlseicelta}ndext as lactose
operatjons i udi pg cuttin cho :
cr B HTIRYS Cf?ﬁtﬁﬂﬁeda?d?ﬁﬁam‘ﬁnﬁs ?f‘ﬁ&“gtﬁ@ Ryl A%, or co-processed
Materials are often comm nuted to inprove
conpressibility. Conpressibility of materials is
i nfluenced significantly by particle size or surface
area of t he partlcle Slnce degradatlon and/or

- . o a1 o . .
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reproduci bl e manner. Al so the process of conmm nution

is influenced by material properties as shape or
woredobitem3poi nt. Material s i nadequate i n these BSPER1089/056944

m ght bl ock the grinding chanber during the process

unecononi cal Iy interrupting 18- whi ch makes cl eaning

oper ati ons necessary. Conversion of powders to

granul es (a small cohesive nass made up of a plurality

of powder particles) may be a further approach

covering i nadequate physico-chem cal API

c hafith Girthed Sdcipimtsfas edpuamystajlimefetlbrldsagpr aorhitotoeanndsbl, xylitol, lactitol,

advant ages. i.ncl.uding j mproving uniformty of the
bl & ,‘ﬁqqh%tc@gﬂg‘godﬁg’f%r%ty of particle size, reducing
dusdelltidgeaind sts deivia@yetg powdeidiweliulpie o tiidrodrisalline cellulose)
I Mprovi ng un formb k denS|t co_ntro artlcle
iy e 8 <0 e e ESp g Ty o ke

or s6IRIMAREnYc, &Pl oyed granul ation nethods are
wet - granul ati on, dry-granul ati on a

gr asfAuR PhaPhats diRayc gfcim, Phgsphish; b ?ﬁygtnaatebtaﬁf&g? sulphate, calcium
sol YtdoAmel S conbined with a bed of m xed powders to
mass, the particles together into granul es. The danp
or sqyigigadidiag t hen screened, dried and nilled to the desired
Si ZgyiddWe p@fm. may al so be dry screened, |ubricated and
corrpressed or extruded through a perforat ed screen and
then dried hi drying, it is often desirable to
The%d&%?d)%a?bé?ééc%@m@mum of noisture in the
granulation in order to maintain a h}/drated state and
to reduligeseandt utits derdjates oy israshyaieliag cllylosp sthyleellylesees .
VDI Sk n&ﬁﬁ&&ﬂtos@fh &rb@p&fp@ﬁ%‘t@deﬁﬁlos’%h@&&y@tﬁylb@’llufo% m
Wet granul ati on suf?ers froma nunb
di seatviaereqiéfied sarehks (efe. megalatrlamda@@aﬁeﬂr hedrelygeBlr of
sep i nvolved, as well as the tine and | abor
nec%o%tthsle%%q%%lsrry out the procedure. Further, the use
of mmmrwhﬂmemeg Kellidonti K390, M}’thl‘ry@csttaablpblytﬂ}nyl@fcoltdi@r co-

proo:j 1o sbr]ﬁelgo nu Otggldonﬁgpl osi on concerns and
envk %’h% t {guﬁa Pons y limt the use of certain
organi c solvents. Dry granulation may be used if the

The nﬁ%’g‘% ?* aevsg %tlréqm érclénrq Igﬁlg 1da SIF [ ﬁghtt aﬁgﬁ%ﬁ?%gﬁg Erme(? Qgﬁaﬂﬁe
cellﬁlm,tpkmmnesfungstamﬂé ating Wi t hout t he use of |iquids.

In order for a material to be dry granul ated at | east

one of its constituents, either the active ingredient
The cdrsmegeﬁntsue)mzay trsstectirbiven salves stereh plyopae.tckaspovidomy, croscarmellose,

ranul at i a process known as

sodlggtlcaréaxyﬁne ylclgﬁtymse ané) gl‘lgdo qpﬁﬁjargynat erial to be

granulized is fi rst rrade into a | arge conpressed nass
The?lgf)fﬁ%nt% (?)arft 19 C@gla Ct &/ fr br}{ st\/@{c a%{d %a rn%]pllélgts%egtragsﬁ)gteﬁgtrSQ&FyelfSumarate
glyce®l tribbhmnteatmﬂiyathylelﬂcsyc@at I\Io 4 880, 373). A fai rI y

dense slug nmay be forned by all ovvi ng sufficient tine

for the air to escape fromthe material to be
The datieaetoipdentsCartjor edgs‘eldtss]haygs seleged fign amootherregmeenents not falling under

the élg-{nbll‘?g% ofa co%%?c’)nern sd(bfﬁs(g o%% emﬁ%ﬂy ?Ae;lt){orgﬁ for co nﬁ%)nents (l%) to (f). Only

exemplhiy, ccﬂ%ﬂmgagenm’lnﬂﬁdlg @&s,lhrelsngmen'tgludg@nwg bxldg regl| og gellow, and titanium
Wien tabl ets are nmade from

.k
dmxtl%gv\vl\ogﬁlfﬁnggf g‘ (iaegzllegnnaterl al, the process is

referred to as the ‘doubl e conpressi on nmethod." Dry

Prefgré%; gl&t?tci;mentﬁ}/)a ﬁ)er Cgrlfn enf{gcgaty st);lét]lgs %f:cog % &4 the invention are

characterized lsﬁollmdse(lamduramde d@msled ingd bp yeighissitoig mthelemateéﬂand}
bet ween two hi gh-pressure rollers. The densified
material froma roller conpactor is then reduced to a
uni formgranule size by mlling. The uniform granul es
may then be m xed with other substances, such as a
Iubrlcant to tabl et the materlal (as, for exanple, by

- Y . o o, .
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granul ation. Especially when the APl is susceptible
for noisture and stability of the final product may be
w@bdoeasras by wet - granul ati on techni ques. But | PCHEB®09/056944
bears chal | enges, as conpressibility of the obtained
granul es decreases for a secbhdconpaction step to
tablets. As a result by conpressing dry granul ated
powders into tablets, |ower tablet hardness and
retarded disintegration is achieved, mainly by
reduction of the porosity of the system If porosity
is too low, no water can be channell ed into the t abl et
core su orti d|S|nt refore only
(D pakty of-oppt ?%V@@w @ﬁ%?gﬁ?%ggpe adde %ﬁe dry
gr anw)j aCaeR/BihéR of ontistivethadetuat e har dneﬂ/o
d|S|nteg{at|on speed of the tablet. Roller gQHEa%tlon
as (hekst DiSHeBHdry granul ati on process is ¢
handkj nglidadtar ge amount of material in a smﬁ%tzmetlod
a special subtype briquetting
spé&?blLﬂéiﬁﬂhed conmpaction rolls which di dég & he
copagt eartewediertsandioe sdisvabler i quette) . Dr(yto 5 %.
granul ation by "slugging”" may be slow, inefficient,
and many tinmes requires several attenpts at a
Anywﬁ@e&atabbl qlidrAaty ai duinary eoneisitioiecaBirsing &l. l)fdndw, 2, er 4 of (1.2), (1.3)

| ation.the co on force in e t
14 Y P 55 e I BRPTo A 11 SabBiEe afo it S, AR cgrected due o
absetidofr@biantsyare findgfsbodd lkee fupbar @fifdried bmbaﬁmuﬁeommeﬁmdmte blends.
hardness and di sintegration of the final product. Melt
granul ation is a process by which powlers are
) aggi OJTe Catn@skietl ibfarniddexteadfBIBYW WoDMrder, in B %h8p%a
n tate or a solid state that nelts d o) N he
pré%ZE a?ﬁgbﬁﬂﬁgfg¥ﬂ§m%@ngﬁ%P%e is a hlthﬂ'Sr egﬁ}
m XeB) mh@magmhe tenperature of a powder chfb25%ai sed
abo nel ting point of a neltable bind ob i t her
ﬁégt Egd‘ﬁcket or frictional forces gene?ate% ﬁy t he
IﬁmﬂbjeEMQMQmes Det ermi nati on of the granm%aﬂmwn
end- poi regar.di ng t rature is cru0|al ..t he
neﬂ%egrEﬂﬁW%gyﬂﬂm“gﬂggggﬁPﬁthe process is éﬁ i cul t

to control. Furthernore, often the granul ation nmass

dheres to the walls .of r.anul at or ner,at i,n
Any B ot ahlemE e fuitiy b P o Rine 08 M 58 u W) 29
(2.4%; QOPPARANL $), vaRRGEHe atiduite bfiihe }omborteh p@cRihdedﬂldvqj’ae‘ehlcofre:ted due to
size distribut

abse3 GPIRERELR FE AT IeCORIGR P PO O SR A g mediate blends.

consi sting of an aggregate of crystals of |buprofen

Pref€ %@Fgﬁ-} bekﬁbe{é% Fﬁfg(g 1{ tggf lilag lb%ﬁ%sgaggog%tgg oktég %gﬁtlﬁ)n are NRaracterized
as folows (anfluak biepeovided pir Bftgrweight btvtal @nagblan)l ar aggr egat e
cont ai ni ng no exci pients. The processes used for
conpaction include conpaction between rollers,

(3) eX(3.Ui WonPhctabifRatddiasofiBIBW Zpoammh-at i on bHw - 50B8P 0O

17 14 . di scl oses a pharmaceutical conp t in
grgﬁgtaﬁﬁ%EWﬁtgﬂftﬁ%?%“%@PﬂFﬁ?Fher processgﬁg b
conpsj siDignB&raito 99% by wei ght of i bupr of ef5%150% % by
mekgggbgﬁ croscarnel | ose sodi um and, optlogaylgoyo 4

W@?ght of coll oi dal S|I|con di oxi de"as
exqs.pj emubricapt: epar ed by passing the m xtures5%hs.oUgh a

| t " _
S T T

V|bratory sieve or series of screens. Specific aspects

Any g, Gl USRS %Y CREP DR KON RS L E g | ot 02 G

(3.4%hak) ﬁfdeIB By wikysh aechwimis af thercoppodenaproededviant béearcorrected due to
processability in the preparation of a solid ora
dosage form - susceptibility agai nst noisture
affecting the chemical stability of the APl and
Ieadlng to decrease of the actlve prlnC|pIe and

o T ) o, e
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- poor flow properties due to increased resistance of
the needles to align in flow direction, - capping or
wo awbne2sg of tablets during a direct conpresBCTEP2009/056944
process due to entrapnment of too nuch air inside the
final blend, - Iow conpressirBPtity, also in
conbi nation with additional excipients such as binders
or fillers leading to nmechanically weak granules in a
dry-granul ati on process with subsequent segregation
tendencies of the APl during tableting due to
abse@f ¢oMipRhdniy are unddiess tg bafuthaprefard embaditvests wlintermediate blends.
properties of the APl on surfaces due to increased
el ectrostatic charging leading to a selective
(4) r educy | Wonphct BfRARRe MEABW2W2PoAEr m x2uve 3dUr i ng
praocessi ng. and .t fore lack of APl in th sl ced
adg'g}s,&\%fﬁrt%c% PR ESTE°I n a i nadequat e Zs}e‘)a?/g%al ue.
Pr ggBpi t}:ahetdgraltBWZQQZ MA2 exhi bits a rand@ave- 3.0%
var,i gbil it its poured densities. They gg 4f,r om
0. ﬁ%? Cld‘%‘ff g/ m., caused by different neeé?g ?e)r{ t hs
(Ta(blS)E Qubrideabl e 2: Bat ch- to bat ch vari abi Dl5%y3.©% bul k
992 MA2 The variaion of
26} hjﬁf”ﬁ‘ﬁ@@”?‘g‘“ﬂ?@g"éé Pbe for a robus? to Pl
rmnuf acturing process. Especially | n fopnul ati ons
0
W R R e TR
(4.45i(h.83 bkl l(4\6f)1l elierako tHechneoqtits |oif lﬂreatompomntsq}resndetdl’iave been corrected due to

LR I O R B b0 Gl 9, B R RRokce

powder as obtai ned has poor flowability when used in a

dir bl et i r oOcess [ i.res a stapti al
>) redggi C‘?? t?‘ﬂgteg‘f%cﬁ%%?fcp %%?99?% “speed 3%9 czgll%ses

hi qh2yardaaﬁdr0ﬂCmﬁb1ﬁﬂmpalmtdoﬁn force and tableb - &8ss due

complete filling of the dies. Since tf
ver(gng/olrﬂ]}ﬂPtﬁ%rﬁ%t the target tablet nass and acce@gbl e
tat(B@) IGitlddmess can not be achi eved. Furthéﬂ%e@@% hi gh
tion.forces applied in the tabl etlng 50688
2(33 B‘é{ fng wher eas | ow conpacti on forge/zsgl%ezld to

st 1(616) n@uﬁﬁertehﬁplbﬁbhlﬁlf@ adjihantsai m of the suBjette.

invention therefore is to provide BIBW2992 MA2 in a

solid powdery formsuitable for further processing
Anyl Bitiady, Serhdrgl qnh]mna@methwlcombinaﬁmh adiossngf(641) ardal, 2, 3 or 4 of (5.2), (5.3)
(542&?:526%#1{5%%0%{%@ ﬁgeo %Et% og éhe}%?n:]?gneﬁ I %g\ggglt ﬁa%e 1nge% corrected due to
abséh0 R BhéritQ aﬁ.una'dmtmdhabe fmhbqarefmmdezn@ddlmgta Dﬂin@gsectuoe blends.

the initial bulk densities as discussed above. Several

approaches to inprove the properties of Bl BW?2992 MA2
Solidrow) formngitionoeadyeloe uswihgdsdon pr ocessability in

production scale, that is to transformthe drug

substance into a suitable formfor the manufacture of
Solid o fdrchulatiads reddguforace ingestiah madnfpos ilteicompicadd isdmediate of BIBW 2992

L S SRUE PR L PR PRALTFRL R a0 L0, BLBYLERAR.

tablets,tdispersibiu titties] thechel amp llexgesds.physi co- chem cal properties
usual 'y various granul ati on techni ques are appli ed.
Wet granul ation was not suitable, as the APl underwent

Capbyld f@yitaticmal acd@rdingposliet inoemtiam dothprist e paledpriadatpacted intermediate of

BIBWZ%&%W dagl&h%\%?e% gl ng o%prlslgg §1 tolwg%@ IgPrgE&ted intermediate, pellets or

grantiled lotiathed bp mdzanﬂonxﬂawgu ldgy mrrhopmmt echnaleti®i ¢fia smtaﬂie peomediate blend,
i cal abi | a result the

ﬁueﬁ\#’%/codﬂvﬂml‘?’dﬂﬁ C?pSPlﬁﬁ ég ar& %e(? %m%apﬁ *h the ot her

exci pi ents and separated durlng the further

processi ng. Hence the needl es of BlI BW 2992 NA2

ascended during novenent in the mxture leading to a

not uniform blend. Therefore the content of the first

tabl ets produced was to | ow vvhlle the tablets in the

T | e N 1 - S Y A N1 T 1 "
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di ssati sfactory due to the twofold conpaction of the

m xture. Wiereas experinents with mlled APl applying
waleopogeasril ati on yi el ded stabl e granul es wi t h BPXUDEP10691056944

content unity and a product not containing

needl e- shaped crystals in t hé!final bl end,

di sintegration of the tablets obtained was

unsati sfactorily prol onged due to increased surface

area of the soluble API.Further drawbacks were a high

amount of fines in the granules |eading to variation
Tabixt férmelatonpresdingm the inventiokigbmpedetsugr @bigts abtagred \ny threct compression

reci ted APl al i el t

of ags)l(lggtil? %mz? bgeétﬁ % |b¥ ?al'll)?]el(t)tp% Ipﬁ{)eglgg ao“;r' é%gtlﬂ%s g%t@lﬁ?& ?f%gﬂv&nlonal wet-, dry or
hot-oeittgeanniatign ofecditableshtapediacrblgdal s in the final bl end,

nevert hel ess, drawbacks of this approach were

variation of the conpression force needed to tabl et
Thetthigetfommnildtioss acaord'mg itathie (hwemionpwfrbedmckmr@i dr goagéd, £lgefilm-coated, using

Sult{:ll[i%g go%ﬁré%ﬁﬁn%\{v? ré?;c% en&\yefby e?ﬁ:cptggdl% Jtte_ﬁg&?g‘ljngﬁnd% tl'lent%tagﬁ)rmulatlon For

mstsn:l:Emiw falzletd chvebe probdbd mith shweal dobtafor proteatian ofathé yatlents egironment and
clin d:af st t? 33 dfpellleast f%rq &urg ?Ot%ﬁ%“&)ﬁl?’%gegcb%ﬁﬁlss%% %‘Iagl{ﬂecular weight

si cO-che
pol)(ﬂlmr aﬂ:tpelylvmylpg}s'olafoncsl @Wﬂ@@@pml-mghﬁpﬁllyloa@ pbgathey with plasticizers,

lu brSt nda d 2 %’-){Eplg{ﬁ%{ﬁ‘ agéftx e??J‘gthPSForQ%léf' Qoll'\;elnpgs ac@tRhéEEnd spraying

CCOI‘ Ing to"a rst as
thlstriuetum m ﬂ’é tdblee cpree Beide aicnat@gteqopmers ab @ pabedter g 2 ﬂuldlzed bed coater
w1tlp rs mceytical dosage formfor the above drug

ance whi ch neets adequate bioavailability
reqU|renents for the desired target dosage range and
Ad(ili\{‘i1 In%ﬁ Iagenftsur 1{1§sr begm&aﬁl%ﬁ%{c %f:?lglo? acBtate %ﬁt‘afajte AIW}{EQ L@t fe phthalate,
réfeé%e € range’ provi an ap af
zeircoﬁll(rerft)mramg cmlytnerse Spnhofats Ife'dmkyltrhteﬂ a@ﬁtllulwee, pﬁhyi@qllploee and polymeric
metEac%aﬁg’sf %glbe a l[eg ltg ﬁl%%b%tso Hv?deiil %E g't%tc%tlngthag n(j) §‘ub@t91t1t1al effect on the
or art bst an
dlslﬁt]egrsmonﬁbgse]otlombf thh dopge Semt and rilas rthq mtquioaage form is not affected in its
Stat,@qérmaceutlcal dosage form of the active substance
W 2992 MA2 whi ch provides an i mmedi ate rel ease
dissolution profile over the entire physiologically

Aﬁ%%i%eg %f) ué  fon ne %oitgcgg}sggr %Bartﬁngl tygdtg gﬁﬁetdgcfélgé&gg%?ﬁ@d pharmaceutical
dosggenfpe. aThftmgﬂfm@t?f&O)wy Jomeprige sewdset dextrossh sgrbitdt] end shei Igee or mixtures
oSt SEFAUTEOEEGS RO R .,

than 85% (Q = 80% dissolved in 60 m nutes or |ess
The(sg’fa gx%pfc)?m ﬁ%neslggé{) {1$/ g) t% 21]%94 Pélg&gtogg%érmb&%nain 1 to 150 mg, more
prei@elbb[rSttném mef of e RhbasertorHBIBaY) 2%@16@@9%%@@1 iantlefs prregyaph and for

e ST B B 30 L ARG B R4 s s o

2990 Mvivk, 18 56fer(tQthe @O%AHt difthet fivs basst BRpAV g%ﬂ%tl’amelyatre"web@zns comprise 5,
(AP I nutes or | ess,
10, er@r%g L@l‘g Z?P{EOPO rﬁ?ﬁ%é?ﬂ&%ﬁ%éﬂégﬁ@%ﬂf urt her object of
the present invention is the above pharnaceuti cal
For n%?}a%%ee tlIth{)tg] M % flodjyidt%]e’[tfgl%l %H@Tc%&fa{?ﬂﬁ% %Sinventlon may vary within
ts conp e Invitro dissolutio rof i
the ifoldependesss, Wlﬁtﬂw arodlss atgietflstprcengmh@ifcompt)&ﬁl@@vmb@‘fe with respect to
' ance, preferably within a dosage
theé’?%@%g%thg@%%qgégtf 5to 100 ng, or, nore preferred,
Wi thin a dosage strength range of 5 to 50 ng. A

f e ' of the present invention is a

1md§gr (%g®$%§%ﬁldosage formof the active substance

50 tBI5BVWh2 9D earfidabindsi orcopbowiictetberaef | nmedi at e rel ease
profile in which the nmaxi mum concentration of the
anal yt e/ active substance in plasm at steady state
(Cmax, ss) increases in a dose-proportional manner,
preferably mhen the dose range of the actlve substance

A~ o A NN - R A N s
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160 ng. A further object of the present invention is a
phar maceuti cal dosage form of the active substance
wBkBWIZRY MA2 which provides an i medi at e r el BEABFEP2009/056944
profile in which the dose-normalized maxi mum
concentration of the anal yte?%active substance in
pl asma at steady state (Cmaxssnorn) is simlar for
di fferent doses, preferably when the dose range of the
active substance is between 10 and 160 ng, preferably
between 10 and 100 ng. A further object of the present
0.1 tb BuRrifla@hddang a pharmaceuti cal dosage form of the
1t ﬁﬁ%%vf 3%9 tance Bl BW 2992 MA2 whi ch provi des an
° 1 488 ase profile in which the area under the
1to p3 mgoBa Wbreent rati on-ti nme curve of the anal yte/active
substance in plasna at steady state over a dosing
interval t (AUCt s) increases in a dose-proportiona
preferstiyier , preferably when the dose range of the active
substance is between 10 and 160 ngy, preferably between
10 and 100 ng. A further object of the present
20 td Tvendli BIBW 2992, phar maceut i cal dosage fopn of the
ubsta ce Bl BW 2 i ch provides an
120?%@%&E§t rpgrggggoranynﬁﬁon&%%ﬂﬁgh thg dose- nor nal i zed
Oﬁtaﬁﬁ%cﬁm@ﬁdmﬁhe plasna concentration-tine curve of the
n / ubstance in plasm at steady state
25t8&€P&§¥ §§Wh |§terval t (AUC Snorm) is simlar for
2.5 tdil§ fngro€ntubdomes, preferably when the dose range of the
active substance is between 10 and 160 ng, preferably
between 10 and 100 ng. A further object of the present
Solid t’m&rtettnommﬁ the arepﬂnamnumemtendacb belbsalygrdseapin. dhext imay be packaged using
{.a 9 i.0es
g?lét&sbr@el {;egss%r a m g.r? -&o%r lé% %Pllngz)[é \{Isg&t ?]sa%ﬁumlmum foil blister
packE eﬂﬂhle$lﬂemnmm¢xbrmwethmtbtlatlr with pwchht@lxnrerytme tubes, glass
bottlﬁs %1%% b%‘rflets o&muﬁ%ﬁ@o{gﬁﬁr\ﬁ/ ep chzlg-é@sm%gaé%fe?ﬁ be tamper evident. The
pnmfytprackagmg gtamrldbmey @snpried 4 dascat swh eadrylestlat Seeve Ar s1hca gel to improve
chertif gt BERP 0N SR uch B BN, ferals, whes, brown glas
bottlBd cB\tMeZlg@Z:arWeZusemoqmolpmgﬁhﬁlﬂe”s ofithe ARhidicduction ef phatodegradation.
profile, wherein the maxi mum pl asnma concentration at
steady state in the plasma of cancer patients with
Prooesy i forls peegiadng echngpicied  tinteomalidtes, aint¢ramdiatey hlgnidy gand  solid oral
ﬁ"“v§‘ﬂ> of 5 ng/mM and 100 ng/m, wth a geonetric nean
¥ pet ween 15 to 35 ng/ m, |f a dosage form
conpr|S|ng 20 ny of BIBW/2992 MA2 (APl salt) has been
AnofS0ged B, BREG TRlspest % BRI Reafltor PSR i compactd
mtemtea:awmf alesz (Mzs;ag@ lﬁ‘@mmdo!te bltreis aud thg sokid oyt fé?ﬁ@'éatlons mentioned
hmem%e 2992 MA2 whi ch provides an i mmedi ate rel ease
o1l e, wherein the maxi num pl asma concentration at

pro
steady state in the plasma of cancer patients wth

us advance rs is at least within a
Process r(lozépr(%[fargzg c0171p dcte%z’%lt er%g&’zlé wWith a geonetric mean
vaI ue between 25 t o 120 ng/ n1 if a dosage f orm
The ch cte%l 19%1‘1]? %mqegco C}org’{ gﬂ[ﬁ%ﬁ%%ﬁ S‘P lfc%n% cn’%%r lfse@cﬂamable by a
nistered once or a perio
comda;jﬁsn stép salnctehéronomllemonmﬁcttoh,ebrmpets@or Srhrggelrgt ¢0erb1116§ Vﬁth at least one

e BRI SR80S L o DAL I gy b i

withpriobrichs, wherei n the maxi mum pl asnma concentrati on at

steady state in the plasma of cancer patients with
various advanced solid tunors is at least within a
range of 5 ng/m and 230 ng/m, with a geonetric nean
val ue between 25 to 120 ng/m, if a dosage fopn
conprising 40 ng of BIBW?2992 MA2 (APl salt) has been
adm ni stered once daily for a period of at m ni num 14
days A further Obj ect of the present |nvent| onis a



concentration at steady state in the plasm of cancer
patients with various advanced solid tunors is at
wo e@sti4msg hin a range of 5 ng/m and 230 ng/ m PCTEPINOH056944
geonetric nmean val ue between 35 to 120 ng/m, if a
dosage form conprising 50 rTg‘Qéf" Bl BW 2992 MA2 (API
salt) has been adm nistered once daily for a period of
at mnimum 14 days. A further object of the present
invention is the above pharmaceutical dosage fopn,
wherein it is an orally deliverable dosage fopn . A
Thef ralérhrempaitipe step obs inhredysed e densifivetamtdf dre maeridh éseaBable 3), which may
hv?harmaceuti cal dosage formwhich is in the fornof a
abl et, capsule, pellets, powder or granules. A
fur tRetabitiy efthe pfurddhienginy @swien 0.hyenitd.Ong/ing. (s¢eclahledy end

h | . d f f di t. A
P ur fBHTEby et b@%gwﬁliosﬁﬁé?@ﬁﬁgefiétﬁ%@%ﬂei 'SC? he above
f
5 Ta l@% : na-ce V\h e{}maq(ﬁP az)ﬁeq %ﬁx reolcl:‘t?rl%)sfclg%r eft%[?\?\a§9d} fglu S%her introduction

osit i've ac
further offjdiet Cafipactien qmiésaemg i nvention i s the above

‘Fr\rm oF flnn frnni-vmni- o
llllll J u

i sease or condition |sel ected from oncol|ogi cal

i seamesubsianee Batler obj ekt pf thel prisent iveptidn is 3
he—use of —the above pharmaceuti cal dosgage formfor

Le PLERALANLADLPS @ ITefi Laltegl, florotl.’é‘e treat neng 3 pf | ag 49

i sease or el'ect ed "'t om oncol|ogi cal

i Seases. A furfher object pf the present {{nventl on Is

e Compaciion + v aat M8nt | andl-or pr-event

li sease STiévm‘g)ndi tion |seNected from oncol Sive A

I h

[

T 77071 CcVveTIorornmi UT

1JI| seasesi Eggerl sed'NQ’r}” | fltg. an Sle{,ef}gcz Lvi :angxlg‘petc of
TTCU |Jllul nmaccu oal UUDGUC LAY AL

1dm1?m&tdelemty@g/muy tio a patient once or| severjpl tinges

j%lfk%lin %%tglgﬂbglaieofa second @§3oe J}Ie pr@ﬁ;e_nt 0.41 0.36

Pon | to a conpact ed I ntier medi at e

sonpr BIBWPIBE BAL2992 IMA2 inlformlof a pawder

bbt @l pakh& cpenbined coppactijpon (either roller
orrpact?ons%gﬂnuettl ng0.4r 5l wsmi ngy.5and JuBsequentd 0.60

51 eVi anFMalgl?Bdr‘nnnart ed aclive, loptionally in mxture

i tﬂgDaﬁab{Qm(ﬁ@a{ /]t o |adj ust|and equilibrlate its bul k
)r oper t Les an I‘heref ore*ensufd it s 3duitjablfity f-fff - HE

1 o-a f nichaod docade f oann
A= v | o Clo— ooy T—1T o

| urRSme Tabibj @itenofs]t he| present i nviention i s di rect ed to
ntermedi ate and final b “ends3pr eparlet franOsa d0-8 1.7

AAS i

adal ot £oracld

nwv\f\r\i- nuadl .o
uuuuuuuuu | IIL cpPETTCUTat v, oul adyT U T Ul Ul L IICI

RSlermaiB/mStagdarmm:heuan epar atl on of solid oral dosage

* "Ilféglregr% no&j p?ssﬁ) hil!elg gog{pgﬂ%g L 1 rﬁtJ GDC[lgssﬁﬁk 3% rl?lﬁﬁgtjln%rbf lt lets

I ons na rom
ac ed i nternedi ate or from said i nternedi ate
10 bI ends or fromsaid final blends, ready for

[in Lon sulye andtablet formul ati ons
Thesrﬁg rcglgp?fnlg%gl %E %rme?aﬁ%m coated tabl ets prepared by

(2] r@ﬂ’ﬂBWQSMAQI’aloﬁc bn,mptrwall}obzpthct of the present

di o :
compatr B ARG EE T rva i i PG e Bpgeg o reve
or almaj@@mkﬁ@tdnomm@actﬁoamm her ei nbef or e. DETAI LED
DESCRI PTI THE |

15 ChaPHEiBP Pt edens i B aVIMEE IG5 B e ofeptunder

di ss@ikdibh GRer 1B8di% dr@s thp edleOdomipagot he in vitro
conpari son of four dosage strengths (20, 30, 40, 50
ng) of BIBW2992 MA2 filmcoated tablets described in

Thd AB1 JEpAME RIS, (hEXH & chinpiGel mhﬁlﬂﬁnaﬂrcﬂlﬁl&ﬂ)dip&)tor
accor di ng‘/to Eur opean Phar macopei a 6. 2,

and
des OPiigsally Vih heriontally. yeiraly of ok taln&lﬁéh@meﬂbﬁé‘i’ea%oa?a%m rolls,
(paddl e) Paddl e speed: 50/75 rpm Di ssol uti on nedi um
0. 05 M phosphate buffer pH 6.8
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Mc Ilvaine buffer pH 4.0 0.1 MHCl pHI water (50 rpm
Vol unme: 900 mM Sanpling tinme points: 5, 10, 15, 20, 30
worRevoMumier of tablets (n): 12 per dose strengpdiI/EP2009/056944
Concentration nmeasurenment in the dissolution vessels
was performed with HPLC- UV. “PAe dissol ution profiles
obtained wth the 20, 30, 40, and 50 ng dosage
strengths of BIBW 2992 MA2 fil mcoated tablets
according to the invention at pH 1.0, 4.0, 6.8, and
wat er respectively, are shown in Figures 6 - 9. The
reawhichinag e abdah netlagedfon ghegrampdce. of 12 fil m coat ed
tabl ets per batch and the yerror bars represent the
cal cul ated 95% confidence intervals. As can be seen
Thdwmmmﬁmgﬁn@snﬁmwns all four dosage strengths dissol ved
t ha % af n1nutes Therefore, all four
aos ﬂge qﬁgﬁﬂ?ﬁgéqu& K& fornul ati on are deemed
equpm&h&%nmnaasedmummEMEuﬂﬂnmhar rapid in vitro
di ssol.ution q§haV|our ofl he four dosage strengths
at af%‘BPa"%?P ptsl O3l SREPAST W 2092 MA2 il m coat ed
t abb&twsenciopmveati 80tpnh,n vi vo performance is expected hi
four Phase | studies in cancer patients with various
adv BisEEphslatyeent ypB Ped { @ phapnacoki neti k ( PK)
and @A A5diChdrien e RinpRIBMAR92 were anal yzed.
Representative for all of the studies and all the
tesbeedosBNGASLHEM 10 to 100 ny) the 40 ny dose group
fro eﬁ%%bh&h%knh%n@ghﬂg described in nore detail. The
i ndi vi dual and geonetric nean (gMean) pl asna
concentration tine profiles of BIBW?2992 after
The%t%‘ﬁoﬁ@%ée@ '@Flglflre ég s W10 dEiSutioh sﬁé}ﬁ ¢E ﬁi@'?» b(f tablets prepared from the
adm ni stration) reatnment Period 1 &Flrst 8 day
compheted dvgrmedietp 0&? é>e dhesessedy by) apgneniagion of iy C%wewozg@zce of the roller-
ng,&&ﬁ%ﬂ59@@ggkﬁﬁgqgﬂ§ increased after ora
mnistration wth peak plasm concentrations nostly
around 2-5 hours after dosing. Plasma concentrations
Thed@o‘fr{p'aagdj 1ﬁ%r¥n@éhgte i ?ec@%& ﬁ]af’?lu{hé comPackitn golﬁ #@f foff of ribbons which are
dosing), ['ayin first dispositionphase. A second
dlreaﬁlsslpr@kqntqponto mgbs gag geaplatiapanit with yaeshi sige betytegy ¢4 /mm and 1.6 mm.
Thuk TR Rothpetiod sk J&ccﬁ@iﬁé 82 §nveBRAGEHR IR thdE&Sablad dterBbEM in form of
2992 exhibited at | east biexponential disposition
graniileset i cs. Figure 10 shows a high inter-individual
In tN@JeE(ﬁQ' skelptsi{bsgtsuehﬂethg s &€ @i@?éattfyaat iM% dchinBes e.g. an oscillating or
I ndi vi d (n=17)" patients of the 40 dose group.
conrphlgslqymgmggghme pryhafrgl@qmll g@@@p@SﬁlélZé 6E9-f fo-2-@ gym, geferably about 1.0 mm,

resu\ftﬂ{g' it coRpackh lﬁtgﬁneﬁlaﬁzsﬁmh& et @W&P%&Bnélg% febdv ﬁevmg step is
substance at the different tinme poi nts was 59 ¢

perfgpmedowherprs iris orgf shevld @e gepdueled Witls e mgeh B¢ B @3 106 %nmoprefefably about
0559 %at later tine points (24 hours after drug

adm nistration). In four Phase | trials in cancer

patients with various advanced solid tunors with Bl BW
Pro@29 for BRPBRATENBPYerMediNe blen®Smbl fin@Deenkly | @l of Bl BW 2992

therapy together with docetaxel there was no sign for
InteBné&lRMé BkadeN from a dose proporti onal |ncrease in AUC

and Craax. of the acti
A B Rt 1 B8 58 RE B P e e
mixgtgahal }PEwall earfiar biote er cantinatido gieregf, ghdangs, gﬂmsﬁqw&hmedﬂmmumlna
ﬁﬁkﬂ¥§%ﬂﬁ§£@8?f}ents gMean CraX SS and AUCt SS of the

acti1ve substance increased in a doseproportiona

manner after single dose and at steady state, for qd
;ﬁnﬁgﬁﬁ&;dally) dosi ng. Representative for all Crax as

wel | as AUC val ues fromthe four phase |I nonot herapy
O“QP?%F@ the respective PK paraneters at steady state

are displayed in Figures 1 1 and 12. Representative

for all Crmax as well as AUC values fromthe phase |

conbi nation trial of BIBW?2992 together with doecat xe

the respective PK parameters of BIBW2992 are

dlsplayed |n Flgures 13 and 14. There was no devi ation
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observed for drug plasma concentrati ons neasured

before drug adm ni stration at steady state (Cpress) in
weameas72p@t i ents in various clinical trials, fPRCIEP2009/056944

t hrough vi sual inspection (data not shown).

Sol i df ormul ati ons conpri si ng2Bt BW 2992MA2 and and

nmet hodsfor theirpreparation It was found that the

probl em underlying the subject invention is solved by

appl yi ng a conpaction step (either roller conpaction,

briquetti ng or sl uggi ng) of the active i ngr edi ent BI BW

29%?16 11Fterm68 tedbq { g%lﬁ(ﬁ/ 55@ ?ﬁ\lz q{l)r ea ng p%@«ﬁer 5 mixed with

&"sul Seq uen step I ng-u

t h@altrlletsdumdeasa gnéanits a@lmfants @ltdeﬁtoll‘é)ﬁtl\toil@lﬂea gpofall ‘Pfét!mgl? iblspder.

and di spersion of the APl prior to blending with all

exci pients and further direct conpression. Conpacted
Ora]ig‘i%"él%ﬁfdl ate conprising BIBW2992 MA2 One object of

t N hp &R Bdiate BlEAN Ed)tﬁ&iilsir@ BIBWEDIOE (MAZCin &rﬁloﬂ‘[a@)@tv&ﬁ is mixed with fillers

Lgfﬁg{gnr%g‘m%? Y gﬁg@r rSnC%&O(S?.PEV%@ |1]d atvours m %(::e aellgpr fttij‘mble blender. The

r olblead icomgactd on abpilewenmpaciy aod bsdk@rgglv hg a grayiatiprednit with a mesh

Wi tsbzegtabogtazs one sieving step from Bl BW 2992 NMA2

after conp |on optionally in mxture with a

| ubri cant The conpacted i ntepnedi ate according to the
Peuétmﬁec%gugg in its broadest enbodi nent | s BI BW 2992 MA2

agéf&ggnq%’?ngé}gt@& mgggr@grg Eﬁﬂﬁg\f 2989 %A %ﬁg{ﬁéow r iggpixed with solid
S a|pblyeﬂh§lleh€5 gl@&tﬁ ragé in€iérozr@dal iye tdhleloﬁaohﬂdowmugeqoﬂxrcmgbtaehesmd extruder.

I:I%% ?elg (t: > I(ge? %)hﬁron{zgd gll%rlttellé%r er%%gﬁlog él?qus%llt nr%z)gllét{]arg Iﬁﬁed in hard gelatin

Pha:awsales:pel a, 6.02 Ed.). "xI O neans a particle size

corresponding to 10 per cent of the cunul ative

undersi ze distribution. "x50" means a nedian particle
Tablgis apd Filmeoated(Taplats: cent of the particles are snaller

an dhe bhihiBledie® 'Blen@f:mﬁﬂ}ﬁldgdﬂl?:mi%ﬁ M& £in Ec&l’[rgﬁ“ fa potvadt ixmked with fillers
Sl ze corr n n

"x90" neagn

ot Ay ey S aiRarE P Frar s Barer Py the ubricant

t hds Mdaadelsetmantb&dd ahfurthdrenixiag tsipetfensi.ze di stri bution

I's characterized by the ranges xI O < 200 mm 1nmm < x50

- preferably by the
Process rﬁregr%résg%he%j o%a??olrmulgt(?cgzsxs 0 < g 00 mm 735/ m)”/n < %90
- and, m)st preferred and as exenplarily

Orals%)%grsl n Figure 4 and Figure 5, by the ranges: - x | (@

< Zheinalipoyyderdlend isdilleddn sahets75 mm < x90 < 200 mm and

xI OO < 1000 nm - Poured Density (pp ) can be

specified in the ranges: 0.2 g/nmL < pp < 1.0 g/nL -
Oral@onlfst Factor (HF) can be specified in the ranges:

1. Ohe granfessard fiB&Y inlsidhewsmedi at e bl ends prepared from

the conpacted i nternedi ate of BDBW 2992 MA2 A further

obj ect of the present invention is directed to
Pellbtmtrerapwtﬁsate and final blends prepared fromthe

F}ﬁl%olnﬁﬁt?fn%ﬁt eéﬂl@ng%ﬂ&g aré 'ﬁﬂgd 1%'11@6/8%21%2 c%ﬁes
smta or furt processing in the preparation of
solid oral dosage forns, as defined hereinbefore with

Tab[e%%ﬂ dilheoatdaerapleipact ed i nternedi ate. Internedi ate and
br oad@er Bikb & oamessat oo 2 AR PR 2 i, ProBfiE i by an adequate
s eI cefibeekidn forve coodin drtqpal{ta partioetéry With (regardcto mpastinegto crushing, tablet

| nt,¢ ezggp nfi%ts ntggiratghg%/yh%%g%l%?og ding to the first

Ion i n anamount of about 1to 99 %
by Queiogdily, th¢ Bpleb parpsosralicpafedoine: Gpmrpopter byap £abing syspengipn e.g. using a

aninRh Gefssahoitoat?. t0 99 % by wei ght,
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(c) one or nore binders in an anount of about O to 99

% by weight, preferably 1 to 99 % by wei ght, (d) one
woroosnsR3g)l i dants in an anount of about O to 1PCEEP2009/056944

wei ght, preferably 0.1 to 10 % by weight, (e) one or

nmore disintegrants in an anpéht of about 0 to 10 % by

wei ght, preferably 0.1 to 10 % by weight, (f) one or

nore |ubricants in an anmount of about 0 to 10 % by

wei ght, preferably 0.1 to 10 % by weight, and (g) O to

10 % by wei ght of further excipients and/or adjuvants,
ShotiRsRipliopoethe Mamret at | east one of conponents (b) to

(g) is mandatory but also two up to at nost all six of
the optional conponents (b) to (g) are allowed to be
BIBPr E®RMNIA} abkadhdntionedtio coorp@nerith the figinas éragharmaceutical dosage forms
i nternedi ate and final blends, the sum of al
fm“%%ﬂ%@ﬁ%ﬁ?§m§ﬂhlng to 100% For the avoi dance of doubt,
t he prlnary purpose of glldants is to inprove

s DSl B B R P50 L e

compiasiide t abl et punches or capsul e filling machi ne.
) wa{phﬁ%%a}stfép ?1&1%5 ﬁlerbcotl;ne act,tlo%t é g grlaﬁttd%no%runﬂg)re%&mgﬁp th%xg)'%ns received
ﬁnnmmét@ﬁmmﬁmnﬁmnm@gmmyhahndhe aUX|I|ary conponents (a)
9 to g%)tnentloned generically or specifically nust be
(2) &3"BES*End phar macol ogi cal acceptabl e. The carrier
conmponent (b) nay be solid organic, as - sugars, (e.g.
eis R SRS oL P tE RS o FERRRS BALRE blelby mcrasin
rolleg eytSpaatidn foenodi f i cat [ ons, as preci pitated,
spray-dried, drumdried, or co-processedw th further
exci pients as mcrocrystalline cellul ose, or sorbitol,
Figuradrhdvad acceteritioh of disdohaivh tavd of 20myg BIBW 2992 M4 wblews|by increasing roller
erythritol), - cellulose and its derivates
wdered cellul ose or mcrocristalline
cellulose) - starch or nodified starches (e.g.

Fig r%g;‘ gwﬁah{crnelgsgeecg p%rglfr;lgl 1aerm¥’or5 Osé%c?%éqﬁtg%lyeg%%?s %ﬁ%a ?xjmlmqlatlon step of
precipitas BB W, 2903 MA0 by vargpiat bf @ommati@i Roneesudapiied &y, Omhidiagiple Size
Ana arbonate, or semsolid as - lipids or paraffin. The

Pfiders (c) may be selected from- cellul ose and/ or
its derlvates as mcrocrystalline cellul ose,

. et ul ose rbo hyl ¢
Figfiod) SRy pIia TP ROF R arT 7 GOMb R e Blares after ry granulaion step of
precifitated BIRW 2902 MA, @gﬂ vsmmm hﬁ@or(lp}lﬁgt)n F@n‘@-l@h&td inyi Lzasef, Difraction
Anal artlally hydrol ysed), - polyethyl eneglycols -
Pyvi nyl pyrrolidones (e.g. Kollidon(r) K30),
polyvinylacetates polyvinylalcohols or
Flglbrle K vgs t %i 1s%ut¥061er &3 rlsi){x eo glgr Q}O m'%b‘g%l‘ifilgf ggﬁl-I%?ﬁdl t%%l’ets in the dosage

strelighg;hif 2aﬂigy3:{hﬁgl,8108mg ISQtng (@scdestribed nstablel4) med.1 M hydrochloric acid, pH 1.0;
paddle 75 rpm / n=12.

COIHE)%C?I&H 906 o)

Figure 7: shows the dissolution comparison of BIBW 2992 MA, film-coated tablets in the dosage
strenghts of 20 mg, 30 mg, 40 mg, 50 mg (as described in Table 4) in Mclllvaine buffer, pH 4.0;
paddle 75 rpm / n=12.

Figure 8: shows the dissolution comparison of BIBW 2992 MA, film-coated tablets in the dosage
strenghts of 20 mg, 30 mg, 40 mg, 50 mg in 0.05 M phosphate buffer, pH 6.8; paddle 75 rpm / n=12.
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cellul ose, talc, or magnesium stearate. The

di sintegrants (e) may be sel ected from sodi um starch
w@bkopensase, crospovi done, croscarnell ose, sodiRCT/EP2009/056944

car boxynet hyl cel | ul ose and dried corn starch. The

| ubricants (f) may be sel ect@ld-from stearic acid,

magnesi um st earate, sodi um stearyl fumarate, glycerol

tri behenate or pol yethyl ene glycol. The further

exci pi ents and/or adjuvants may be sel ected from any

ot her conponents not falling under the definitions of

conponents (b) to (f) or not specifi caIIy nment i oned

. fo I
eS8 SRR ) bk ST LR LIy 20

mg, 6@ ehgaii wiitet; padtle Fngmt/in=8hi um di oxi de woul d fal |l under
this category. Preferred enbodi nents (1) and (2) of
the intermedi ate bl ends according to the invention are
Figuis anachevsi the dndisddadlahd \gsorﬁeﬂnm uwrbs daugeplpneviodemtratipndgiy profiles of

Lght. of total .inte bl en
e
(treatméh) p&audy | @X+ 17).rthe plasma comnditratdni refersttd the efpde: baSEHBIBB39§2.

(1.3) Disintegrant: 0.5%- 3.0%(1.4) Gidant: 0.1% -
2.0% (1.5) Lubricant: 0%- 2.0%( 1.6) Further
Fig®¥Cipi einivg ared/ialividdj uandngeon@trico nfeafo dodmyndyimpliged, maximum  plasma

t er ui. nar obi..nat.i ey
e s e e s A
steadynddaté ﬁoﬁ)fg)ur\ﬂh&eetrmlst he anmobunts of the conponents

provi ded have been corrected due to absent conponents,

are understood to be further preferred enbodi nents of

Figuro 127 Mo &icendiviewsnd geBL)net(nZ 1ri|e)m Goxpaciatided AUET, sechiuat at steady state

of BS%WE%I%%{%S&%&HE Iir'\}/léglglsforal mstoro/ %I%]?)W l&dgﬁ\?‘[@ I&?gﬁsrat gtready state from

fourlPhedél t:2al®% (2. 4) A dant 0. 1% 1.0% (2.5) Lubricant:

0% - 1.0% (2.6) Further excipients and/or adjuvants O

to 3 % Any binary, ternary, quaternary or quinary
Fig@@MiD3:NahdvaN 10 hifividual danld2 gdometitd nheaR, ddde Ononfhakmfed( ﬁlaﬁ)n,um plasma

e ok B p A P S BUHE! v e

of TeaG@AMt P&RANGRANGR, Phased tiaider st ood to be further

preferred enbodi nents of internedi ate bl ends.

Preferred enbodi ments (3), (4) and (5) of the final
anlhleend@oame hdivighat ndigb@nétiiy @bdn dose Mamam @m'ames:lofmw 2992

o RSB 258, BR8P B g 1 o
onePRRIMAR: 5 % - 50% (3.2) Carrier/binder or

conbi nation thereof: 55%- 95% (3.3) D sintegrant:

0.5% 3.0%(3.4) didant: 0.1% 2.0% (3.5) Lubricant:
TheQ'oﬁ(%'n@n&%ﬁnﬂn@)exﬁﬂpkh&ivﬁ)&ﬁlﬂnﬁhﬁfﬁtﬁe mvebtim: adj uvants 0

Tabfeh s SRR %035&%%%8 it 3Ry’ 027
3,2), . 3.4 h
Tab 'uZn s(%‘e"%”]’?&' Ccogfgﬁm %éoﬁﬁ@fvg%?%%%%%bzééﬁ E:o?r ect ed

due toabsent conponents, are understood to be further

referred enbodi nts of | ntepnedilate hl ends.
M@%ed—j“ sigiio terhodi-hie- BBt wooo e D s 5T

35% mg per mg per mg per mg per mg per
Ingredient tablet tablet tablet tablet tablet
BIBW 2992 MA,, unmilled 29.5600 44.3400 59.1200 73.9000 103.4600
(= BIBW 2992 base) (20.0000)|  (30.0000)| (40.0000)| (50.0000)| (70.0000)
Lactose monohydrate 123.8600 185.7900 247.7200 309.6500 433.5100




(4.2) Carrier or Conbination thereof:
0.5%
W@ 200914 1288br i cant :

Di si ntegrant:

and/ or adjuvants
quaternary or qui
1, 2, 3 or 4 of (

3.0% (4.4) Qi
0. 5%
0to 1%
nary combi nas
4.2),

(4.3) (4.4),

75% -

dant: 0.1

85% (4. 3)
% 2.0%

3.0% (4.6) Further excPEi/EP1089/056944
Any binary, ternary,
iron conprising (4.1) and

(4.5) and (4.6),

wherei n the anounts of the conmponents provi ded have

been corrected due to absent conponents,

ar

e

understood to be further preferred enbodi nent s of

M@Mf - 14 Aol 2: e ﬁﬂ{f piﬁbﬁ%%{)@h erBdhd|®  64.6800
Créspotidanat i on t her ¢of ;. G 85%4050 3) Di7gioor eqr afnd00 12.6000
0% (5.4) (G 1 Gagion | O- 1%, 2, D% ( Lubr b6asi 31500
Cofoidfanty iR g‘i‘f’?’a) Furt Berlexe: J?isﬁ? 8300 ek b N
Mdgoesiun¥steatary bi nany, tB600ary, 0@ nar v.2600 qui n&0900 12.6000
Toca?\”b' nat, ';02\ C?Ep:" S'lﬁg_@ 13&%2@0& §g@gg§ 4 2h.oooo|  630.0000

amounts of the conponents provi ded have been corrected

or al

onpact ed i ntepnedi ate of Bl BW 2

corrgﬁ

Talrlﬁﬁ ‘er medisiglap) BB tiesPlid BB wdds MAgk

LiloBthandnds3BF @ fbleE@BsUl es,
i spersible tables,

troches and

i nter medi at e bl ends.
formul ation ready for use/ingestion Solid ora

Tabﬁ@prwmue%w £13FidsQF sdIRSSIBNIBBL MA, TEBREe. f rom t he
%lﬁﬁ @Sbe obtained by adequate

chewabl e t abl et s,

992 A2

| ozenges.

Solid

Capsule

ForfHBtidR 2BSenb fPIRRNSSNS whidh BanHRA64t&d WRda fibn-Bt Adebddi@ito Table 6.
preferred enbodi ments of

formul ati ons accordlng to the invention conprise the

POWOET Y COnpacted [ nternedr ate or. Bl BW 2992 NVRZ, an

i ntennedi ate bl end conprisin tréyﬁﬁﬁﬂﬁﬁ) conpacted Disinte-
i nt SFerEation, pel|l efablgfPrgp es olf®ai ned plfeight gration
conventional wet-, dry or hot- nEIP”ﬁPQﬁulatlon of a
sultabl e 1 nternedi ate qg%gd filll edssinn convenghﬂpal <15 min
capsul es, e.g. hagrd-getatin—ot 'r-'rvru §§})blll es. tablet

for mul atX ons acc rdﬁﬁ@“i THE inv onpr e sugh &

t abl ets obt ai ned byIdnﬁ@@kﬁ@bnpressnSN'of 3.2Qi8trab| ¢ <20 min
final blrend or by tabl ]%gg of Feﬂhﬁﬁ@ of gr@pghes <15 min
obt ai ned by conventi-onat—net or—het—reht

granul atB on of a |suilti@Kt & PePer dta0 ¥ bl end. "the n.a

t abl et fornulatrcnsraﬁmﬁﬁdmgg tq thesNnvensBisor.avay be <20 min
urncoated or coated, €. firmc at Nusrng AU LAPT € <15 min
coati ngs known not—te ne3°*:ve" ect—the

di ssol utG on proper t ilé®ityef mega f | nallt 20 8r myl ati BA. For| na

i nstance the tabllet S}Juﬁﬁgbfkgﬁlglér ovi dedowi t h azse;aj m&Oodat <20 min
for—protectionof—the tients—envi memt—4a, -
clinical staff ae_ueLLE§§'*ﬂr “~'°4?¢* n'ﬂ*eé "oh < 15 min
pur posed by di ssql vilagitaofihegh ngl e dp &r melqhﬂapolyner n.a.
ESAPCN yvi nyl pyrrcl ' qp@rﬂﬁs&fsmgle >90N | 48-54mm <20 min
||yurCA_y|J| up_yl et ||_y| \..C| Falose—t Lget e wi-th s
pl asticizers, |ubricant flarggthg optii od) N\/ ol rmi:?nmin and <15 min
tensidei}in.mater oﬂﬂmngamn@msolveﬁaoae acet one. and n.a.
spraying this myTUfg, QM Chgl AUl ooq et SaSictend | <20 min
coater with wirster insert. Addltlonally, agents such

as beeswax, shellac, cellul ose acetate phthal ate,

pol yvi nyl acetate phthalate, zein, filmformng

pol ymers such as hydroxypropyl cellul ose,

et hyl cel | ul ose and pol yneri c nethacryl ates can be

applied to the tablets,

no substanti al ef

fect on the

provi ded that the coating has

di sintegration/dissolution of the dosage form and t hat
the coated dosage formis not affected in its
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stability. After the dosage formis fil ntoated,

a

sugar coating nay be applied onto the seal ed

WO b@pmeretit i cal

conpri se sucrose,
m xtures thereof.
may be added to the sugar sol ution.
formul ati ons according to the present
preferably contain 1 to 150 ny,
of the API,

100 nmg,

dextros

e, sorbit

ol

The sol

id oral

i nvention
nore preferably 5 to
based on BI BW 2992 (the anounts

dosage form The sugar coati NngPEEEP2009/056944
and the like or
| f desired?9colorants or opacifiers

Tab@ 6t€n | Exbiplarypampedidmiof itlcdatingst theFdratlationcAdposi t i on
of tablet formul ati ons herei nafter are recal cul at ed
fromthe anounts of BBBW 2992 MA2 to refer to the

IR, Kbyl Te° Bece PG00 Feeeeiyn [ ¢
Ing)@dlngt of BI BW 2992H respeé:t i vel y. mgmertal?ée@ancé_, t he
HB@FoﬂleuGs%”DOSI tion of i@bb et T arsghdjat i ongo@qcor ds penot 0 6.0000
HYveRt-or—ray—vat hi-n—t-he— ol uv"\1| fe—t-an co,
PWYP‘IHY}PFFBgWﬂOb%Oso t hatoy pr 08dP%9 lonal 9é8¥dosi t? 1.2000
%ﬁ%ﬁdﬁkﬁi\/e W th resnelcsboto t st er megopgitie bl@odw |is 1.1700
d;oCa ta— o of—BHBWR992, 50— to 500 g —of
I%é% er) blnd N cdhﬁ@ﬁatioﬁ2ﬁﬁbreof011ﬂko 5 03508f a 0.4200
..uant, +—to—15rg—of st ntegrant—1% 5 fa
Tg@@mlcant preferabl%”?@oto 709 ofBIE@& . '%G%to 2.8500
PoljSorbdle 8 carrier, bigudeo| or oo natlo.m4aoher e06.3@05 0.3600
PI‘IGJVIVI of —a—gtidant;—2-57to 15 ng of —a di grmtegrant;
v %‘% il of a l ubri capt, Soli-d fonul atijons of t-he -
(y\orlaegeeci;‘?tlnplo?:avc”“ omm—tend—torbe tow hygro Th ey
Tigtalpackaged d using PVE:WP st er LO0RDC pPy @ﬁ (5 Jp-odpo ™ 12.0000
noi st ur e- proof packagi ng materi al such as al um ni um
foil blister packs aIu/aIu bl i ster, transparent or
ar s BTy Pl ool B RS ors BEoR A Bl ncon
ta|n| a ch|Id r. n ﬁﬁ@ r be tanper
Tmé%fdent FrRlany o P?F%aikgbi%g ng?%%Iaf %@% conpri se a
desi ccant such as nolecular sieve or silica gel to0
rove chem cal |st billty of the ﬁPI Cpaﬂue
Fomna no—cnueh il o E_I,_r_g I~ J K
Huur\uyl LAAY | SHEA €010t Cu ML et al S uvucTsS,
I br ovvnt gI ass bottl eag o |t e jerke canpdve umegbet O pg(p!elong mg per
PEREPH [ fe of the]ARLIDY TERME! | ONaBle PROAAGI! A8RANLON. cablet
Ty yurrpac ey T T T TTEjUT at ©O
BIH;WtZ@QImmZa_tmqiﬂ)ddeIdslm SG19i580 pr al 147 80l at39%ns 29.560|  147.800
=§n@;¥'i$|§2 pf"bé)e“ °|1 t8%0f1" 858000) | "M6E6ARY | B5.6th | 50.880F|° (100.00)
criryggrreLoimpacteu T1TreT 1Tedl dal € Ol
Lad@hsBWoRgig@rad\2, t lhes58.fSar niidildbe bl%eAdE0 arfd-43he 6I740| 616.200
. ona@{ﬁg elnggbgge. Processfor_ -
trermedrates The cpnpacted
( Bl BW09 92 MADOQ n 0ai5M of %000 16.000
Co 82&‘5%‘]}1 o uQBh@J Ngbl @31 a_qom 3:3|t :]0@.8§6 elplj);ﬁb ’;t eda00|  8.000
Magowhinseiras t h ot |1 68817 lone 3980( ng 19000 ad?5] onaf S0 12.000
Tola . Pr €ak-up of fhe,djfibon,gloy pri d4gh bes: 75obIu" Soctdo|  800.00

conpaction step was introduced for densification of
FortlilgtisBIFeGiand H(age@bidtabihizh 33n bevdohtedwitiy film-coat according to Table 8.




have - a variability of the poured density between

0.10 and 0.4 ng/nL (see Table 1) and - a Hausner
WaO2000/04728%ct ween 1. 05 and 1.61 (see Table 1) . PGHER2089/056944

Powder and Tabl et Characteristics of Bl BW2992 MA2

before and after introductiofof Roller Conpaction and

Sieving RSD: Rel ati.ve Standard Devi ation * Tabl eti ng

not possible due to inproper filling of the dies,

sticking, lamnating of tablets ** Not produced The

roll er conpaction may be carried out with - APl Bl BW
Tabik$92 MARx@hfie composidh oORidthdoftingsifbriForméatipmé~Hl end of

the APl with O to 1.0%of a lubricant in a freefal

tunbl e bl ender to prevent nmjor sticking on the

on_ r,ok - fdditfion gf a|lubrkcanty can be
Coatrﬁ)giété lt‘orﬂulatlon t ot gd orle—bt Sne—ils usl'ied 3 d kept
Ingnefentagi t ati on when IoadmﬁgebwwEtthe r ol

Hg&gggﬁ%gz The API orzgg@-blenﬁoaﬁ

AN LAR'AAR LAY

P@imtﬁsdmgﬂyowo@h hor i z%f‘hliy, Q800
TRMdiER AR Of {he| conpaggg

QIIUULII UI 3hapcu UII lII'CII
Telg¥ee may vary -| bet we€ 1 kNnTP%nd 2d
Ppifedevazdl y betwepn 2 kN cm and 10 |(kNNcm aff a
(hatfzaomparengpeed| of the clonpaction rolls - Jbetween 1
Thiain and 30 rpm  prefgi@bl y beodosgen Lrggunjand 10 rpm
' S - between
Imm and 10 mm - preferably between 1 and 5 nm The

disintegration speed (Figure 2) as well as dissolution

Tablg gnsglgygé a ua]rtﬁ%% ;Cgiltgg!l: gé{n%ip 1t110|ﬁsa%c§§ g]félrg qglt/ﬁehlgvention. L, M and N are

tabledd/ g}rem B c@fipredsed tefoe@ngisiet iader iod most-godnuldiien or 1t can be used as oral
| I erconpactor withi

he. des
(B AL PR R e S BB R geesdie act s on

granelg
rlbbon

Tabled o or Bt ERO Gy R rRRPAH S DAre YT aBef ST CP

si ze
between 0.5 mmand 1.6 nm Thus the conpaction step

or

o-ornmaet

Lunpaul

i cal 1099
on rcdggg- whi scdno

T
St I dlC. e CUll

45° angl e
y be
action

cm -

accor di negprimaldtioa) Ii nvent ilMh resulNs the |Gonpact ¢l

30.0 mg

-t erpediate—in éPQ.UI “*évgﬁn%. “““““

an OSCI or conica

IHBsuhEeunﬁtly the
Comga&?:{ ﬂ%rmeads te " reshsi

|ﬁ|a||||c c UJ':_ 0% 125.0 mg

10

Lacmmmqonhjcbﬁabl y a

oout5 nig

sul ti ng

the co

pact ed

1cggng%t etgl{l}%e clze?lq]%se

L he £ opn

DlAddrmg (

D706l |

y &

20.0 mg

Calciln®

ol o
=)

etr¢€

,ZOZe of

+ |~
[< S B I | )

0.3 to

UTIT

0.5 mm

ukﬂqbemconduc
Soyl:?'r

s5for- pre
rnde |nt
CTTOo—1 T

paangi

.0 mg

qrably about
Macbdganamo

U

rrndl ate ble
Copovidone

Sodium starch glycolate

Crospovidone

5.0 mg

5.0 mg

Colloidal silica

1.0 mg

1.0 mg

Solid flavour

5.0 mg

4.0 mg

Magnesium stearate

4.0 mg

Total

185.0 mg

185.0 mg

185.0 mg

185.0 mg

185.0 mg




Any internedi ate bl ends conprising the APl BI BW 2992

MA2 in formof a powder are prepared by m xing the API
wWowaok/1¢mB8 i er, binder or conbi nation thereof, PCT/EP2WS056944

colorants and solid flavours in a freefall or tunble

bl ender. Final blends: Oral ~pbwders: The internediate

bl end conprising BIBW?2992 MA2 in fopn of a powder is

m xed with carriers, binders,, glidants, colorants and

solid flavours in a freefall or tunble blender. Oal

granul es: The internedi ate bl end conprising Bl BW 2992
FortMAZionrP fsoprepaedd & spimakefilling ofi sugebndvidt domipadtédeingermediate of BIBW 2992

[ hi nder. i.d bind I ' .
S e R R B D R A 0 e om

powdanpacted on a roller conpactor and broken up by a
granul ation-unit with a nesh size of about 2 mm
Pellets in capsules: The internedi ate bl end conprising
BI BW 2992 MA2 in formof a powder is mxed with solid
pol yet hyl ene gl ycol and mcrocrystalline cellul ose and
extruded through a heated extruder. The pellets are
spheroni zed. After spheroni zation the resulting
pellets are filled in hard gelatin capsules. Tablets
and Fil ncoated Tabl ets: The internedi ate bl end
conprising BIBW?2992 MA2 in fopn of a powder is m xed
with fillers carriers, binders, glidants and
disintegrants in a freefall or tunmble blender. Finally
the lubricant is added to the main-blend and further
m xing is perforned. Processfor preparing the solid
oral fornmul ati ons Oral powders: The final powder bl end
is filled in sachets. Oral granules: The granules are
filled in sachets. Pellets in capsules: After
spheroni zation the resulting pellets are filled in
hard gel atin capsul es. Tablets and Fil ntoated Tabl ets:
The final blend is conpressed on a suitable tablet
press to produce tablets by an adequate conpression
force to obtain the quality paraneters with regard to
resi stance to crushing, tablet height and
di sintegration as shown in Table 5. Optionally the
tabl et cores are coated in a drumcoater by a coating
suspension e.g. using a datt GC 550/ 750 coater. Sfaort
description of the Figures: BIBW2992 MA2 tablets
menti oned in connection with the figures are
pharmaceuti cal dosage forns according to the
invention. Figure 1 schematically shows the process
for preparing the BI BW 2992 MA2 conpact ed
internmedi ate, conprising (1) a conpaction step using
roll er conpaction and a granul ati on-unit breaking up
the ribbons received fromthe conpaction rolls into
granul es, and
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(2) a sieving step. Figure 2 shows accel eration of
disintegration tinme of 20 ng BIBW 2992 MA2 tabl ets by

w0 p@preRB$g rol |l er conpaction force. Figure 3 BEDWB2009/056944
accel eration of dissolution rate of 20 ng Bl BW 2992
MA2 tablets by increasing rob}er conpaction force.
Figure 4. shows increase of particle size for
Conpacted Internmediates after dry granul ation step of
preci pitated BIBW 2992 MA2 by variation of Compaction
Force neasured by Optical Particle Size Analysis.
Figure 5. shows increase o? %l cle size for
Conmpact ed I nternedi ates af tUef granul ati on step of
preci pitated BIBW 2992 MA2 by variation of Compaction

1. Fomame@ﬁcm emsdgy thas @f thsi ﬁdtwacsubscanceABwWSZ%Z HiAg AR salt), which

u
provie i CUREEA FBa e MO RETRaLagas BpPisaisety £t gy Mianee fom pi
1- 63@ amgwatéﬂmmghxdﬁﬁbtngss (s IeEEY F86%h) umdla'sabfleé m4§0 mmu©esxn Ndss in vitro
loric, ac dIe 75 .1
und‘fl g‘ﬁ rfg’ﬁ‘?wmg h’@v\}g}r? hdelgsla_llu%sl%no 10t (130r11l S c%:cordm 29 ) nE of r}eép grmacopeia 6.2:
App:28i2 2 paidfe),| 900 ad adiesdiutial lnedlsrnl af thle- @® sayates andestghngspeed of 50 to

of 20 , 40 descri bed in Table
lsoﬁﬂm’ipﬁef%wgegrin%erp‘ﬁlu?t émper ng éﬁsgaddl e 75 rpm/ n=12.

Figure 8: shows the d| ssol ut| on corrparl son of BIBW
29 6% ft'g% Coat ldmta%? l 2 16 cla& elogaﬁﬁ%gﬁrgz%%sgﬁg%ﬁediate release

proﬂlu fofvettich roiie6s tBan M(ﬂ 80%%)of| rtlmncﬁversunﬂanﬁé guliseol@ed i ROwnutes in vitro.
t he di ssolution conparison of BIBW?2992 MA2
filmcoated tablets 20 ng, 30 ng, 40 ng, 50 ng in

3. \NatPaﬁf,mapaﬁddleddéigerfpnn JacevrdiBg tdiclpim &, FOrichsprowides fye immediate release

ot AHENE PR B SR vt T s v
oral adm ni stration of 40 ng g.d. BIBW 2992 MA2
ets r 27 days in reat ) diat
?hamgg 10%1 dﬁ%aée %‘rrréltalcgor{dlp %0 an oq%ﬁzr%soﬁ rbggﬂ)hbc]n S;‘é'!)\!g %ez an immediate
relesz BUEDOR. wifiétgthe eagitnunsérowsitiie ofiti activkl sbstampg in plasma at steady state
nor mal i zed maxi num pl asma
(Cmacg)dggﬁag? lflmg p&?poglmé%rﬁ%? BS after nultiple oral
adm nistration of BIBW 2992 MA2 tablets at steady
5. %L%@c%%lggaéegrarr%ﬁcé%&;g ?A S oogflecgtﬁ% 1K Lli’ ;@@&zﬁ%ﬁi@% San immediate
releasalpmﬁﬁe ait whichatly ash améeroﬂ'xe BlaBW 20@2ntBEomdtimercurmgl afi thé @nalyte/active

subsgatng% 4 ?.Sgﬁ]a? %{Eﬁ%y lgﬁage Qyey a B%l%%%ﬁt%%a%{?@ﬂ gwfsea nsg ?(%g¥ropoﬂional
mann&¢di vi dual and geonetric nmean dose normali zed rraxi nmum

pl asma concentrations BI BW 2992 BS after nultiple oral

adm ni stration of BIBW?2992 MA2 tablets at day 1 of
6. Tr cahieiéutiCdrdosigde Iorfnr Rdroing thase clairhy 1 ai 5 vﬂiicgnmevideﬁ'an immediate
e S A 0 S Tl T3B R i e i o
cand¥dl bitieﬁis Seteal 0.26l BT Kbura tprederalgf vchBWé%l%ZvaMé\Z)eMbi ¢t 6 hours after

1 of Treat qent Period 1 fromone Phase | trial.
éilarfg’s? "I’%lvﬁsﬁb“?‘? i ti ng exanpl es serve to
illustrate the invention: Table 4 shows solid

S T S AT M ———
relefe BYYFAE Yhei? thEatid xerinsdr @lasiih @bncomsatidy aBstedQy sﬁteamdhEphsrea of cancer
patutfrgsp lpgrtm V\glra%geag ng/g'gc ﬁ&g@rﬁ% |Wé'[$);i %%%}Btglgt%gegl?ga gtlatpvgen 15 to 35
ng/iBI0fiatioBlgBWr2%mhpNKiae T@ahk@f BIBW 2992 MA, (API salt) has been administered once

daily for a period of at minimum 14 days.
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Tabl e 5: Exenplary properties of solid Bl BW2992 MA2

Tabl ets to be obtai ned by adequate conpacti on hardness
wo@Roovher2sabl et pressTabl e 6: Exenpl ary conposi PCDRPNI/056944

Fil ncoatings for Formulation A-E Table 7 shows

alternative solid pharmaceut?tal conpositions

according to the invention. Table 7: Exenplary

conmposition of solid BIBW2992 MA2 Tabl ets

Formul ations F, G and H are tablets which can be

coated with a filmcoat according to Table 8. Table 8:
8. EX@mhﬁée)ﬁtlee(D ﬂmgé fararacafrdifg tomngaﬂf chips f or6, Rbidnpratidesan immediate

ows alter atlve |, .
el UG PG U AP P HEPIOUAT F OHeniy 2y e gsma of cancer
patichtsEis tv@hin&t ﬁnge@f(ﬁalig/llﬁléar(doi_mtﬁﬁs &dthtagzebmetnic tebh @dlge hdtivean 25 to 120

hot nelt-granul ati.o it e a ral .
ol T SRS TR i of b3S oA o s atminsrs
oncd¥ly FdrlalpBifod dHaPmmih@h d4 @apsul e. Table 9: Exenplary

conposition of Solid Bl BW2992 MA2

Formul ati onsFopnul ation P is prepared as a |iquid
9. i lphmdnschitics usheners Lemmae toealyldﬂmmemoaa, evhofh ;BcBBB!A/s an immediate

2992 MA2. After hopogenjzation it is fill | ¢
releqsa PEPFs e e PR RS EGIEG LM S 1 ogyplsha of cancer
patiéisil wiaMtherandelolsMp/nl antt280 H@/ﬁﬁi ubitlcageot@GRgReah @ﬁlma Bétween 25 to 120

t he active substance BBBW 292 VA2 &API salt), d

ng/igly B desagefarm AAFBERIHRE 4P e 45 BIBINsEGR Mo sl 18 bEgaministere
aldiMuh €hgvant pH range frompH 1 - 6.8
OHCJ‘B?y @(;}sgz,ggg,(p&iag A R han 85% (Q=80% is

di ssol ved in 60 n1nutes or less in vitro under the
10. T Olph O aBGtikdl d¥lakE Porfll R ERAHE LRy P RAInS PRSs, %ﬁ&rﬁb\fi&staﬁ immediate

Eur opean Pharnmacopei a 6. 2:  Apparatus 2 ( addle) 900
release pififidss oyhgreinothe mpe i @*asrpﬂcqlcent@tlgl grst%gy &tate 1gﬁ]ae plasma of cancer

patxe?ﬁsl i RA’ﬂHQl asrﬁﬁﬁdof%fngﬁgl 4nf 235 Qg/ﬁ@ m/ltlp ofle@R! HeaR QalE bdiveen 35 to 120
a ten‘perature of . Pharmaceuti cal

Hg/rmlos“avgté)S#g@rfmnae@mpmm@ SQGng |O£|Bﬁw 298RiN Ay RS\l pgen administered
mwi%ﬁ?%'%&%?&ﬁ#%gg Hg&gﬁhl 4 n which not |ess than 85%

& actiVe subStance is dissolved in 30

mnutes in vitro. 3. Phapnaceutical dosage form

ac ! r I pegliat ;
. r el%glase %F&é? Cf%) aa% %l\:}aw X@hﬁ%tfbl %ys&teﬂgﬁl%%% (Qag(?ﬁ/@ Or?al deliverale
dosdghéormct i ve substance is dissolved in 15 minutes in

vitro. 4. Phapnaceutical dosage form according to any

of claims 1 to 3, which provides an inmedi ate rel ease
12. pr Fhinnecéuticaliviosye tieren arasuidingriv cloine éhtin dbd form of attihlet, capsule, pellets,
OW%erlve ggpstance in plasma at steady state (COmrax, Ss)
POVIRT 848€€ i n a dose- proportional manner. 5.

Phapnaceutlcal dosage form according to any of clains

1 t i gh % S [ el e I

15 i R A RE R RS AT RE GG 1P R S8 By rimaceuticl
com(pom‘mm with &h mt@ndifgrate/baistwltye profemablyafoc ¢hei treappient gha disease or condition
selectefﬁ‘ ogco"i‘oggcapc\{lCgase‘gl dosing interval t (AUG ss)

se-proportional manner. 6.

Phapnaceutlcal dosage form according to any of clains

1 tl\q 1 d V&'%I &%HRJH‘PV(#:{ gsdﬂ&sé rmegc&nﬁhﬁ‘mr%&@aeﬁ%oghéoﬁ)glcal diseases,

charac erize I't reaches a nmaxi mum pl asma
chaacterised frrthatian ffeative freoupt efsphamfaceind desasa farepeeprdipg waey of claims 1
o 19 sl q BRY' B gRLGL BN sl ol BRI, K Rimes ity

steady state. 7. Pharmaceutical dosage fonn according

15,1 o PRyl e Ruaiploilly OF IR 3 coRBRANA Ge-range values
ofba&meehmnéﬂn@nﬁatnﬁﬁeamyﬁ@mate in the plasma of cancer

patients is within a range of 5 ng/m and 100 ng/m ,

wWth a geonetric nean val ue between 15 to 35 ng/m, if

a dosage form conprising 20 ng of BI BW 2992 MA2 (API

salt) has been adm nistered once daily for a period of

at n1n|nun114 days 8 Pharnaceutlcal dosage form

o o A a ”~
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ng/m, if a dosage formconprising 30 ng of BI BW 2992

MA2 (APl salt) has been adm nistered once daily for a
weerpod26d at nini num 14 days. 9. Pharnmaceuti cCeCT/EP2aYEs6944

formaccording to any of clains 1 to 6, which provides

an i nmmedi ate rel ease profile3wherein the maxi mum

pl asma concentration at steady state in the plasma of

cancer patients is within a range of 5 ng/nm and 230

ng/m, with a geonetric nmean val ue between 25 to 120

ng/m, if a dosage form conprising 40 ng of BIBW 2992

MA2 (APl salt) has been admi ni stered once daily for a

ggég%gss?%rt té%ngg@ggﬁéo%ﬁaevgﬁvn 8% Qi 1'sease W cincf i on6se% V\ﬁgl:d frﬁm oncological
dlseﬁés{;)\thdﬂeﬁﬁerﬁé’d inrnee dh affectiv e hrease opa pﬁarm&eumdabdcsage foine according to any

| asma ¢ tration at stea state . in the

or eI dih 1P gyt ene i e i FOLX HSHE "' gy

and 230 ng/m, with a geonetric nean val ue bet ween 35

1 b e85 R SR P8 Pl e
by a@ainpattib0 ste@saeeted (ﬁd)rrafollatcoﬁmmtlﬁmmrﬂldetdm sluggding, combined with at least
one ﬁF;Q\fnggn%%)eu Ig%gl%}pa&g 5‘[1%121{1}( {PeCC rrg Iwgg gall%l 1%?% i ];n G gunrtnaf 0to2.0%
calcirad &ﬁﬂaeuﬁwmbfﬂbm@ey fveigm. according to claim 11, in

the formof a tablet, capsule, pellets, powder or

granul es. 13. Pharnaceutical dosage fopn according to
18. meabﬁpa]cteli istermkdiatefodclains &7 emraplecradioy @ phiticklsize dispibsiidn @n

th an antipr | atl act referablyfor t he
e%%‘ﬁéﬂ? fo“ aoé& gélén :2? H% o%tgl%n F!gel ected from
oncol ogi cal diseases. 14. Method of treatnment of a
di sease or cong O<r)fn sel ected from oncol
c 1?

| cal .
19. Heccamaeted inpppiocrCBER |1 oo e TR OBy (Rl i g anee of 02

g/m@dahaﬁ rmg%ﬁytahd:&l aFRO§RGEcloR (1F)aE B k4B 6f 1.00 @Ry <0f30.
cl al s to 13 is admnistered orally to a patient in

need of such treatment once or several tines daily.
20. 13:1':1_’ mtgrl?l@&%%? ghi1OAdnd GRHBRE onr iRk BGHMIRY MgerhRdidRYf@hy of claims 17 to
cl ai ms to 12, conprising dose-range val ues of
19. betmeen 1 to 160 ng of the active substance. 16.
Process for the treatnent and/or prevention of a
di sease or condition selected from oncol ogic

21. Hhediagusiale praingk Plerd aerding ' Kiaim abh BRI etlﬁf%féer&ﬁ‘bhw%?ms selected

fml@cogﬁ,@ﬁgﬁ@sc(gytgg%a dosage form according to any of
cl ai s is admnistered orally to a patient

once or several tinmes daily. 17. A conpacted

it R6MBAiLealifeaRbTRc oF BIYWBEBYWAQ Faribufilabaall tg 99 % by weight,
fopn of a powder obtainable by a conpaction step

sel ected fromroller conpaction, briquetting or
$hUGglaGIly 6@ nfvedcawidrinah ame@s bf Moet 19ite 99 Wohysheght,
after conpaction, optionally in mxture with a

| ubricant in an amount of O to 2.0 % cal cul ated on the
e WiAE o10hordBInd&a ki anlyhowsti o Abaut A & 99Tk by eeighact ed
internmedi ate of claim 17 characterized by a particle
size distribution of xIO< 200 mm | mm< x50 < 300
i) ondommors ghi@fitsin GOHmanmt ofb®out Phe 1€ Briyarctightl

internmedi ate of claim 17 characterized by a poured
density (pp ) in the range of 0.2 g/nmL < Pp < 1.0 g/nL
de)d/ooe orahiaa disategFaatstioan {rifint pfrabord to dhYebyofeight.00 < HF
< 1.30. 20. An internediate or final blend prepared
fromthe conpacted internediate of any of clainms 17 to
19. o34 or iiidre lubnicayiedn ameuny pf gbowid) to B &nly wdgdrasdng t o
claim 20, further characterized by contents sel ected
from components (a) to (g): (a) conpacted internediate
af) BBV 2092wdER of further eaeipignts asforaiovantsl t o 99 % by
wei ght ,
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(b) optionally one or nore carriers in an anmount of
about 10 to 99 % by weight, (c) one or nore binders in
wWaHWoHiyait of about O to 99 % by weight, (d) ONE/BIR2009/056944
nore glidants in an anount of about 0 to 10 % by
wei ght, (e) one or nore disiadst-egrants in an anount of
about 0 to 10 % by weight, (f) one or nore |ubricants
in an anount of about 0 to 10 % by weight, and (g) O
to 10 % by wei ght of further excipients and/or
adj uvant s, wherei n presence of at |east one of
conponents (b) to (g) is mandatory but also two up to
at nost all six of the optional conponents %
W%MWWNMW@%%W%WW@%@WW@W&%ﬁ%ﬂ(ﬂmmu
six of the togﬁorfamoﬁfpg%kﬂt)?to%?}jaré hlﬂfi‘\led I Weseﬁﬂﬁ‘ a8dR0b c@xln{)onent (a) in the
nts adding t oral formul ations
lntermeféléiy afidofinal slend, figewm job#l Wwﬁcﬁdﬁméﬁﬁ }08%- conpact ed
i nternedi ate of BI BW 2992 MA2 according to any of
claims 17 to 19 or froman internedi ate bl end ) .
22. Spdid el fegnulefionp agady for Bye/ipgestionaprempad; fom the compacted intermediate of
BIB¢\702'9%l hek] 2985d %QQ ragﬂr chlﬁﬁ)nscll73tbm92c% Rl € tRImEdidblend according to
powder s, granule lets, tablets, capsules,
claimgHoaueBl e t abl et s, dlsper3|ble tables, troches and
| ozenges. 24 Solld oral tablet according to claim 22,
obt ai ned di rect conpression of a final blend
23. Spkid @f@j,fp}@ ahiony apcerding teclagm 22 @ﬁlecﬁgﬂ fr@mp@pvid?f@, ggf.nules pellets, tablets,
capsas‘d E}%h%bl@ &ab%@@ﬁ;ke?éu@%@g %@lhe@xn@meﬁgat ional wet-, dry
hot-nelt granul ation of an internedi ate bl end
accordlng to claim?20 or 21. 25. The tablet of claim

24. S%ﬁd o lablet éack%x‘ﬂngqg tidih E‘?Q)Ql%fn@&j b@ﬂué‘c@@é essi%n gf a final blend according
filmcoated. 26. The tablet of claim?2

to cleigradrdr il vy byltabl@tn%@f pelietepr &rwleArobtam%hﬁéeorwwtsp%wezgdm or hot-melt
grantlbil FFLEHtdPASHIe bl%l?d acI&@m%@(bclﬁR Bforelai m 24, 25 or 26,
conprising 1 to Bl BW 2992, 50 to 500 ng of
carrier, binder or a conblnatlon thereof, 0.1to 5ng of
25. T%e Qbiegafglalm:bélt éﬁld]éol&%efﬂ u@cogtle§ b loRQE.MY. ﬁlrﬁl@@ate"si to 15
| ubricant . olid fonul ation of any of
clalns 22 to 27, packaged in PVC -blisters,
26. ﬁ\é%'lé% ok §ltaﬁ{ 24 G 251 c&ﬂﬁ%r%tn‘érleto N5 &f; KRB, BedBY BIBWI 2992 (the free
such as alum niumfoil blister packs, alu/alu blister,
base}.r ansparent or opaque pol ymer blister wth pouch,
pol ypropyl ene tubes, colored blister materials, tubes,
brown gl ass bottles glass bottles and HDPE bott! es
27. Toptabishef digim@dntatrdbegmarieng | d-resi stant feature,
optd 39ald ¥ RiRWPIgesi Ng a desi ccant such as nol ecul ar
s?é&e oﬁJS|I?ca el .29. A nethod for produci ng the
c oS00 et of pareieTnbidesoea egmimavy ool MA2 in form of a
p@@chm%gppgh£$pg a conpaction step selected from
ction, briquetting or slugging, conbined
\Midﬂ%mgb%abﬂm@ﬁ@ﬂaméV|ng step. 30. The nethod of
the roller conpaction step is
carrléﬁggﬁ¥m§%%ﬁp Bl BW 2992 MA2 al one or, optionally,
with - a pre-blend of BEBW 2992 MA2 with O to 1.0% of
28. §olldu{%§rl U0 olf Qm? offr Ea%%é'z!z tQ r27t E'é%ldé‘edbllnQ’m\/‘ée 'Bhgt&s DPW@ I'ﬂ)rhsters or a
maj or sticking on action rol :
moisgfre-ptoaf mc@{gxng/m@pr@ql puchiae a nﬁmlmma f@blﬁ-pg@ pacé;ﬁ, ag.t/:gb bllger transparent or
opaq&él?)&gﬁgr tﬁ#fer Qﬂh oJcﬁl ﬂo@fpr&p?féﬁ@ﬁ%@sr cclo@@ﬁhs@&%aﬁéﬁaﬁ" ﬂlbes

ont tical angle al i gnment of the
bottleso slassc boties fmél H@PE qus mtlmily tsentgitingt & clo d-f@ﬁ@tp!édfe@thre optionally

com}[ﬂ%%{gr a RUELACKeh as molecular sieve or silica gel.

brown glass
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usi ng a conpaction force varing - between 1 kN cm and
20 kNNcm at a conpaction speed of the conpaction

w0 od0ba47239et ween 1 rpm and 30 rpm and a gap wWedI/BP2009/056944
bet ween the conpaction roll 53-6 bet ween 1nm and 10 nmm

29. A method for producing the compacted intermediate of BIBW 2992 MA,; in form of a powder
comprising a compaction step selected from roller compaction, briquetting or slugging, combined with

at least one sieving step.

30. The method of claim 29, wherein the roller compaction step is carried out with
—  BIBW 2992 MA, alone or, optionally, with
— apre-blend of BIBW 2992 MA, with 0 to 1.0% of a lubricant in a freefall or tumble blender

to prevent major sticking on the compaction rolls.

31. The method of claim 30, wherein the roller compaction step is carried out on a roller compactor
—  optionally with horizontally, vertically or 45° angle alignment of the compaction rolls,
—  which may be smooth or shaped on their surface;
using a compaction force varing
—  between 1 kN/cm and 20 kN/cm,
at a compaction speed of the compaction rolls
—  between 1 rpm and 30 rpm,
and a gap width between the compaction rolls

—  between 1 mm and 10 mm.



