WO 2009/147238PCT/EP2009/056944 1 SOLID PHARMACEUTICAL FORMULATIONS
COMPRISING BIBW 2992 FIELD OF THE INVENTION 5The present invention relates in one aspect
toa pharm‘%{ge%?ﬂg/éf%%gage form containing the ectlve substance BIBW 2862 EE4 tifntieate salt,
providing an immediate release dissolution profile of the drug product. According to a second aspect
the present invention relates to compacted intermediates comprising the 10 precipitated dimaleate salt
“of BB3W 2992, abbreviated hereinafter BIBW 2992 MA2, in form of a powder obtainable by a
combined compactiog,(ether falles.corpactiafl. Rriduetiad Qhskiasing) sing suhisequent one or
multiple sieving steps from BIBW 2992 MA2, optionally in mixture with a lubricant such as magnesium
stearate, |ntermed|ate bIends prepared from said compacted intermediate, as well as solid oral
formulatigns te release dissolution profile, made from said 15 compacted
intermedrate-or-frorTSaftrritermeaiate blends ready for use/ingestion, e.g. as oral powders or capsule
and tablet fonnulations such as uncoated or film-coated tablets prepared by direct-compression. The

presgnt iRyeniion. alsp.provides.methods fannrodugi ecgetema&t@%énte&me&@@@ rtteratadtate
blends and solid oral formulations mentioned hereinhefore, 20@5ACK %ND QF TH g[ NTION

The rate SRS RIRNASHAhESLERAESRHE Bt Y DE <O BRSPS telshss Heselive a8y d¥rm and
becomesdawgjadalecat the site of action is defined as bioavailability (Chen, M. L. et al. , Bioavailability
and bioequivalence: an FDA regulatory overview, Phann. Res. 2001, 18, 1645-1648). However, it is 25
rarely feasible to measure the drug at the site of action. Therefore, bioavailability is assessed based on
drug condeRfiSiRmS ihsfranganee bR autat h“@ﬁ%%fﬁ@ﬁ?l?é)‘?ﬁ&?ﬁ@ |§‘ﬁ§f’€ﬂ‘ﬁ¥ﬁ%ﬁ?ﬁ\?‘?ﬁ‘§5§ﬁ?lng the
blogdg or @t@&meermeatéaaom of thEBaCtDI T ruigh Rt Ntk exotiaafieRiBiwt S folloviing thdodrugl a

admlnlstratlon an c:al t'onchn mﬂarea}%1 g}g be/rttr?eetgegqgﬁgr rat J?cbdlssgqebf;}%yeu(étgcgm%g%glﬁ gsma

drug coné’entratl e prgfales are aff e dynamics o ution, solUbility, @bsorption,
30metab@nbmqmnmmum& slfvitratiens. frﬁq@mwamwébwrmaﬂmmxai%m%rﬁl%@eae form

after admipigtratinn candeRandOmitbemdissolbian: %&p@@oﬂ&@@a{cﬂ&ﬁa@e&rm&m@mﬁew kgifrom a

series of simultaneous,and successive rocesses d the acro the %1 \%all of the

gastrointéStitfidra SEBEIRYRTY é’ﬁ"l’ﬂg%énoﬁﬁmﬁ el |ca aSSI Icatidn Systém (BES) ofthe drug
subfancedinpeitted dissolediore mdiolresaisldvarnntedithrebpretivtion ﬁmmefmq@tmwﬁ@@hm@ms and
therefore hiqavailabilily (EidaneRilRond QP9 IRREPS DR 20093 09094 AprcpardBdbS tihect-

Dissolution Testing of Immediate Release Solid Oral Dosage Forms, U.S. Department of Health and
Human SERREE P JYMEFBHIG AUIRR AT HOHIE ailrdd %%@%&t&?{%&t JUEHPEATEDER),
August 192#n-aRassehonathisgeneshfeansidenatientiinadthereligsdtution tests for immediate release
solid oral dosage forms, such as tablets and capsules, are used to assess the quality of a drug
product. An immediate release product allows the ingredient or active moiety to dissolve in the
gastdintdblie KGR NS ERINIMEN RO e ay or prolongation of the dissolution or absorption of the
drug. Requirements for dissolution testing of immediate release products are focused in the Guidance
for Industry (CDER.10 1997) "Dissplutian testln for, i mme relea e solid ora 0sage form
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And New Jaaug eredutis.ThHErPa %Weﬁf@ﬂl%t%ﬁiﬁ%@%om tﬁﬁtzmttt@rdmaﬁ&lﬁa@iiheds in the
Eurgpean Pharmacopela 6.3 (6th edi |on) are, the_ basket metho %)5%%5 S I) and the e%le method

(Apparati&es %asﬁl%tﬁggéftﬁég‘f‘n%‘ﬂéhﬁr%&é%BTQOPOEB?F 81I ﬁec?seg G Worldwide.
They are fiexibleennugndinaliowedissotitiviatiestifig mmwamppmamgemmdmﬁé?ﬂh@mﬂwnh@

parametegs, atﬂ%?foz&é 0g4he dissolition feRaviourMay ol SABRIE bee VAN RISCIES!NG e,

appropriate In vitro dissolution test conditions for an immediate release solid oral product: Apparatus,

stirring speEdnigtssisnansh sHewRiiopaf dhe A ratsrdho P RIBRRI O A RRKAHN AL e RBRITITITE
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In principal drug absorption from a solid oral dosage form afier administration can depend on the
dissolution of the solid oral dosage form, which results from a series of simultaneous and successive
processes and the permeability across the gut wall of the gastrointestinal tract. Depending on the
35  Biopharmaceutical Classification System (BCS) of the drug substance in vitro dissolution may be

relevant to the prediction of in vivo plasma concentrations and therefore bioavailability {Guidance for



H3 CH3 25BIBW 2992 is a potent and selective dual inhibitor of erbbl receptor (EGFR) and erbB2
(Her2/neu) receptor tyrosine kinases. Furthermore, BMW 2992 was designegligsvaigntly bind to
EGFR an ﬁ@&%/%ﬁ%r‘gby irreversibly inactivating the receptor molecule it has bound to. This
compound, salts thereof such as the dimaleate BM¥¥ 2992 MA2 and its crystalline modification, their
preparation as WO 2009/147238PCT/EP2009/056944 - 3 - well as pharmaceutical formulations
comprising BIBW 2992 or a salt thereof are disclosed in WO 02/50043 and WO 2005/037824. These
documents are incorporated by reference regarding these aspects. BfI3W 2992 BS mentioned
hereinafter means the compound as the free base, identical with BIBW 2992 as characterized by the

formula ah@ern BDRMWRRATiessuitabbivediate tRedente Sobf (ORbRAVICEYES HySe REFESH Biseases
of the lungs and respiratory ract, iiseasep Rk e smakiaive WhAkiRED Bttt anRgadbladder.
Indications to be treated with BMW 2992 and combination treatments are disclosed in WO
2007/054S5FBhchvestd§87)054551. General aspects of the problem underlying the invention Besides
the pharmacological activity of an active pharmaceutical ingredient (API) there are a variety of physical
or physicgchemical.characteristios of the;active subsianee.Rlevanidentte Riepartianal d&aglid oral
dosage f s, a5 ora powders, granulés, pellets, tablets, capsules, chewable éabtlegﬁ dlllsfge%rigjcgle
tables, tréohes picloze s Tl sertale AegtRsee Rt RfoRe tgr?xgctae 158, &S Correct assay, content
and mas§%g9?}ggécpgmg:&gaﬂgmﬁisahaﬁabiﬁtgmfz theldsulypinthectaatidintgsropeiradissaltRiBn rate,
also the characteristics of the product intermedijates have t i.gg&g b fashapdfepst
efficient rOEESsHy. %Wifﬁ&J@%@ﬁ%ﬁ%ﬁé%ﬁ?ﬁf%&%ﬁ%lg %]%%ese pggfrﬁfgfgﬁr% r%i?&ant forpracessing
of the actiliedgent feaingrofisuisstatscesjeare Hreduesnme, BFUFRY dRUGsRYEaNE Un SPiF‘éYrigus
]?“V'if(?lnm?&}( c%ggaﬁmdm;ag %é@i%ﬁﬁ{d‘iﬁlﬁ)%ﬁﬁéakﬁfbdﬁﬁlwthfﬁ@tﬁhm ity OF tm@ﬁﬁalqsﬁmnawugm
ormulation (the drug product), andphysic aracterjstjcs of the dr, sta -

densities ’(‘F?é@sﬁoiﬂlé‘% Bl f‘é’f)i?@dfaléﬂ%ﬁy)%&@ae?ﬁlifaliédﬁga%ﬁpéjrr?;%go&;%r%%%e’I)%r%%%h rﬁ%r?)%olc’)gy,
shape, thegaiafidendrhstPwidtieor mdetitespisime GisterisfionNet:RrsstatbstRary gl iitice
adhesive properties, which may vary dusii RreaiRirtieon asd devisgscenddiont:of ihehdrigrapdastance.

These characteristics may significantly 30influence key features for pracessi ofe_ r tance
into a finaPlformraraeit-346h HLABLED G AP CBRTRE SBRR WG %gpféggégé%%%‘%%%%%%QM

- 4 -{Fableyl Haugaeribaciakaos cosrespnadintuilowPropeitidiztiausdersFarorldwide. They are

flexible enough to allow dissolution testing for a variety of drug products. The following parameters

influencing the dissolution behaviour may for example be relevant for selecting the appropriate in
vitro dissolution test conditions for an immediate release solid oral product; Apparatus, stirring speed,
dissolution medium and temperature,

20
BIBW 2992 is known as the compound 4~{(3—chIoro—4—ﬂuorophenyl)amino]-6-{[4-(N,N—

dimethylamino)—l-oxo—Z—buten-1-yi]amino}-7~((S)wtetrahydroﬁxranﬁ-yloxy)~quinazoline,

25  BIBW 2992 is a potent and selective dual inhibitor of erbbl receptor (EGFR) and erbB2 (Her2/neu)
receptor tyrosine kinases. Furthermore, BIBW 2992 was designed to covalently bind to EGFR and
HER? thereby irreversibly inactivating the receptor molecule it has bound to. This compound, salts

thereof such as the dimaleate BIBW 2992 MA; and its crystalline modification, their preparation as



Flow Properties 1.05- 1.18 Excellent 1.14-1.19 Good 1.22- 1.27 Acceptable Bad 1.30- 1.54 1.49- 1.61
Very bad >é{/6é}yf4fllﬁ\§/ The Hausner factor is the ratio of bulk volume tpcampasiedseeiume,
calculated"By/4he forfmula bulk 5 density/tapped density. Bulk density is measured according to Ph.
Eur. 2.9.15 (European Pharmacopoeia, 4. Ed.) as poured density. The tapped density is measured
according to Ph. Eur. 2.9.15 (see also Voigt R., Lehrbuch der pharmazeutischen Technologie
[Textbook of Pharmaceutical Technology], Verlag Chemie, 5th Edition, page 148). The Hausner factor
is a measure for the flowability/compressibility of powders and ideally should be close to 1. 10 These
characteristics are important to impede segregation of‘/ﬁp Fﬁ | inside the rami duing its
movemewntie ap. phavipes it ipas gerBrHNS i § essfml'ﬁég?/te%%ﬁ%%\%gfge%%fgﬁ%gwgr?d
uniform AP GoRtentwithinonsdnag4prociset doateherpa ricledyrindsd, Bosefeeinft eS8 BfRE et

compression processes. Furthermore, .t ese charagiedstics resthuiniluensesparamedsrsasudth as the
15f|owatﬁﬁ?ﬁ?féoﬁ{gr\gs%“fgﬁi#ghélclﬁ%gfbdgngés I<};1nd lubrication of the drug substance or of mixtures

thereof MMWEMSM@I@%&W@@Eﬂﬁ@aﬂ%"ﬁrrocessabiIity in automated production. For
production of tablets free flow of material into the die is necessary to ensure adequate and
reproducible tablet mass and tablet hardness. The rialmust alsppRsgrsssoM e agigeant 20
cohesiveﬁg’s‘é’t@ﬁ%ébsfﬁtéb&%Fﬁbg‘&tf%?ﬁeé’?uor?l 1%%%?2}%%%’9 %%art on r%jnd‘lij'n% stly. the material
should hayeim@egteetoliubsisation: igasrdetasinalriatz é vl ALELHEEH ARSI Ol

1S .
uncﬂes and dies

during tableling o 1:ios o A SRR iaaiable ailicegal GONDRATTS tod Ukd as
ey m

final dosﬁﬁg’gt orms, ust also possess a suitable degree of hardness, disintegration ability and

speed antPlinotAdity. 25 WO 2009/147238PCT/EP2009/056944 - 5 - In order to improve such
propgrties of the drug substance which are relevant to manufacture the active compound into a solid
oral pharmaceutical formulation, meeting the ciiteria/stapdards defined by the regulatory authorities
and the sPE%HY FEEGE %}éenp Bfflb he 'era%eﬁtic target profile (such as a defined 5 bioavailability and
phannacokinetic profile) several physical or physicochemical processes may be applied, e.g.
recrystalligatign, fransignatigiciia sittgrentnalyivecphicatontie] nsadienivitPSbthera PES@RIIBRTS or

auxiliary material, comminutiqn in order to reduce Aticle 12610 depitabiar evehrepatetinsformation
of the drugf %ﬁ%ﬁ&h&éﬁhlfél?ﬂi%?ﬁ%%%% rsagﬁf"g%?r%g?vﬁ??ch may be further goiess%%l o SHEN BSiets
conysrsionief powdersge Gram.les. 48 ComiRInUEBRNTHsPEH5Ed S EEn SR e Mechanical process of

reducing the size of particles or aggreaies andambeackaawiftenveaidty ohopuratérs MANETTY

cutting, chopping, grinding, crushing, milling, micronizing. and. iturat o ialaRrenfte
comminut&ssee Fﬁﬂﬁ%\/@lééﬁ*ﬁﬁré@éc?ém@’f bgr?\lbcraesaéﬁ%ﬁkﬁ 6‘%%%%%@?&%%%%%& sigtgifgca?lr@g:gy

particle sizeQusiacs,alea thé therparistes 1 the product intermediates have to be adequite for ro
fast and cost efficient processing.

20

Without being restrictive, examples of these parameters relevant for processing of the active agent (the

drug substance) are

the stability of the drug cubstarice under various environmental conditions which strongly may

25  influence the stability of the final pharmaceutical formulation (the drug product), andphysical

characteristics of the drug substance such as bulk densities (i.e. poured and tapped density) or deriving

hausner factor (Table 1), particle morphology, shape, the ratio of length to width for needles, size

electrostatic charging and surface adhesive properties, which may vary due to
tics may significantly

distribution,
precipitation and drying conditions of the drug substance. These characterts

30 influence key features for processing of the drug substance into a final formulation, such as flowability

and compressibility.



Since degradation and/or amorphization of the pharmaceutically active substance as a side effect of
the grinding (or micronising) has to be avoided as far as possible, in spite of the hard conditions
required dti¥ éﬂﬂ?élf)ﬂ"r%f’éess, it is absolutely essential that the active substgﬁgé@ﬁ%?ﬁlﬂség‘fﬁighly stable
throughout the grinding process. Only if this is fullfiljed it is possible to produce a homogeneous
20pharmaceutical formulation which always contains the specified amount of active substance in
reproducible manner. Also the process of comminution is influenced by material properties as shape
or melting point. Materials inadequate in these aspects might block the grinding chamber during the
process 25uneconomically interrupting it which makes cleaning operations necessary. Conversion of
powders iggianules (aamalbephesiverasaeepdadimaiiapRmaliytios powder particles) may be a
further approach covering inadequate physico-chemical API characteristics frequently offering a
number of advantages including improving uniformity of the blend, improving uniformity 30 of particle
size, reducing Hust hazards, alloying improved product flow, improving uniform bulk density,
controlling pariclegafgness apghmpeqving dispersability. The most commonly employed granulation
methods are wet-granulation,.dry-granulation and hot-melt granulation. WO
2009/147238PLCTiEPR0D9/056948xc@lert lhe mass may also be dry screened, lubricated and
compressed off extruded through a pgrfordted screen and then dried. In drying, it is often desirable to
maintain a resiptuat-amount-of moisture T jthe granulation in order to maintain a hydrated state and to
reduce static eekz%&c_b%rges_afﬁﬂﬁ@fﬁiﬁc.les. Moisture content of the granulation should be uniform.
Wet granulatiop ssiffersfrom a numbeBaf p disadvantages. A chief disadvantage is the number of
separate steps Trfngglypgl1 as well a‘%@% gHT e and labor necessary to carry out the procedure. Further,
the use of aqugetis-sotventsistmmtettbythe stability of the product to be granulated. Explosion
concerns and divir§Aimental reguidediE*may limit the use of certain organic solvents. 10Dry
granulation may be used if the materials have sufficient inherent binding or cohesive properties to form

granules.fRpygrantlation iefeesiadhe prncass:el @raouiRitng wilbew] tarulseddsliquidsminlotaddc for a
material to be dry granulated at least pne of its constituents, either the gctiye in ign jluent,
musthavachEERRe rgﬁ‘é stEB% gd%anr?hq'atiign IPﬁ%?/uBeéF per B?Jn%;lgd %)y alfih prz)ﬁ?éésgik%%svnhgg%%wging."
In "sluggiRbrthemadterial Td.bes gramd ikadifs. fist aredé dansia iarmraeor greestioriedds 8?113-9§Igg"
typically by way of aablet presssinddaraafiatiResthiaotiotianaxamaleedia §naanpress ikl
illustrated’in U.S. Pat. No. 4,880,373). A fairly dense Slﬁ“‘ﬂg form(%d tb¥ allca)lwi& Slsl%_{g‘fifcire t time for
the air to SeeERPBEMAL I St 1o Be kUHBadias. (8 phaesdr b &a dich ESmmintted through
a desired fineshisgreanprsitibtlycd bowtern atit albalgssiforldxamipie tby. way of a comminuting mill.
Formation of granules by "slugging" is also known as precompression. When tablets are made 20from
the granulated slugged material, the process is referred to as the "double compression methqd." Dry
granulatioFhesagharaeasistise pRsrmeeraghie Brrdter eERtbar &riha Bl iHEE SRS CEo PG A Prticles
are consaligdaiesaps densifiepdy passingthfedtateriald etviagndwoThighepsessareraiieshit hed

densified material from a roller.compactor is then reduc ifor, | |Jli he 25
uniform glu ﬁ@s#gf ?Héaﬁ(%t?élﬂrﬁ?xgg vgﬁlf‘? &ﬁ%’e}}éslu a?%’n%%é?%%%ﬁ Es%%%ﬁ@%ﬁéﬁ)ﬁgyyh%&rﬁgterial
(as, for examplessiop wepastes. rBraherabletithyyhabrirretisHcacambn ibrageRERTECE oed r8IfSF
compactiqn,is:pised 1a.Athasingystigsisiisandnesianddndesieyragiiiakisetindustanandikessizer
industry. 30Dry granulation of the API wjth] exci%ientsﬁ.f)redomtigar](tlx brlcp ue{l%rllike sugars, inorganic
materials, 48 GRS SUS M BhBS FRATY, 'R ENDIS LR B NS HEVARSS, Thay DS an efficient and useful
method of granulation. Especially when the API is susceptible for moisture and stability of the final

product may Bl PRUEL Hanylalian eshRifuR® QRNUIAIIRPREIIRZAYAROU - 7 -

compaction step to tablets. As a result by compressing dry granulated powders into tablets, lower
tablet haréFrsedusisle rétblrd dnesi s Jrald R EeReVdl, FRIFRKR) BT RIEIBFthe PotoSi8 ot the
systen. [fpacgstyels todopvihB@omgal mmmm&mtmgth@mmamdimgdm@@niﬁ@distmi@gration.
Therefore pfien PRIy Parte.l G SRl e SXCIRICRIR s Atdadh Belhiennaaa BliRARSIRp d.ensure

adequate Tardnéss an Isintegration speed of the tablet. Roller compaction as most comman dry

granulatiofuprsdetistiog apshisiallsvh Erdlip scaoaprgefihtdablebikuardiocensreiiendg be #iid 2as a
special SU}?&XP&&&%&UM wtilizesssRReipbaesionedienmnpastoni alisindichidhvidesitheabiiiypacted
powder in pieces (briquetts). Dry granulation by 10 "slugging" may be slow, inefficient, and many
times reqlfﬁ%ﬁ?é‘@ EPAIPAfEnpts at a successful formulation to ensure material flow. For dry granulation
the @dmpaction force in extend and uniformity of distribution is essential in regard to uniformity of

granules' porasityfo epsire Jniform hardnass.aes disipeanation ofie dnabwigdestuihbdels the
granulation Is a process by which powders are a Iomegﬁed é\éith the aid. of.a binder ﬁ} %ither a

molten statedrUEHIY e arive Frers A ARRe BRI e T RE ISP SRR e d K s hear
mixer, where the temperature of a powder can be raised above the melting point of a meltable binder
by either a heating jacket or frictional forces generated by the impeller blades. Determination of the

granulation end-point regarding temperature is crucial for the melt granulation. Therefore the process
20 ic difficiilt to contral Enirthermore nften the araniilationn mace adhearac tn the walle nf the arantilator




EP 0 241 126 Al discloses a pharmaceutical composition comprising granules consisting of an 25
aggrega_tg o(f) cr stal; oé ibuprofen, pr_owdlng better floyv properties than bﬂ%ﬁ@%@,ﬂ%@gprofen. The
comp05|t|8Y'| SProied by compaction of crystalline ibuprofen to form a granular aggregate
containing no excipients. The processes used for eampaction include compaction between rollers,
extrusion or compaction in a granulation bowl. 30EP 0 172 014 Al discloses a pharmaceutical
composition in granular form suitable for further processing comprising 85 to 99% by weight of
ibuprofen, 15-1 % by weight of croscarmellose sodium and, optionally, 0.4 to 1 % by weight of colloidal
silicon dioxide as excipients, prepared by passing the mixture through a roller compactor or a slugging
operation and screening the compacted or slugged composition through a vibratory sieve or series of

. WO0.2009/ > e .. e o m,
soeers. Mo AR ECTIEEROYNASN o Sonelmsossiust bomiomuiadag

\ 005/Q37824 shows the following.challengin
physicoclverieans isiver et ol AR OISR EABHEF T dheHR %I?a fgﬁl’gg‘sga %§| Solarga%ljutljﬁ(()%z?/g{eh form: 5
susceptibjlity againskiogisusedcdectiagiihecetiepiicaltstaisitheopehecAPamioliadivgitesdedy of the
aCtN? pringct ‘Ig.ggﬂig)%e 5 ﬁggc%%ﬁéﬂg‘gﬁ%(?ﬁewmgxﬁ AVIGASOIRAJALeM arack GicRggdiasiape of
the precipll3tEH active ihgradient, causing a high variafion of its low poured densit due to random
arrangemantiaficlengeeriictiondearempist TevdiEiaRL IR %rﬁ%’?@%s@ﬁ‘%gi&gnégvg he
needles tQQligmi8 flow:Giregiencriearpingipidominairgoftaethdprrgestivecacoipressignprocess

due to entrapment of toq much air inside the final ble ressipililyy alse.iheombination with
additional@éfﬁ@ﬁf?’%&gﬁhgs ﬁ%&%rg%%nrcﬁl g?r% ’ %lrenée |Ir%' t%)gﬁrﬁqurﬁ%gn i%g%? weak granl}igéosﬂi]n a

dry-granutations prosesswitfipspidssdosrtisésgregation tendencies of the API during tableting due to
crurrf@eling of these granules, and adhesive properties of the API on surfaces due to increased
electrostatic charging leading to a selective reduction of BD3W 2992 MAZ | an \@/ggr mixtge during
processinGAMAIIERS o el OROBTAPITtHE 8}%&3&96‘1{%@’{3?%?1% _r\?v%)ﬂﬁfggs .owl%n. a_in%dequa{)e assay
value. 20 Rigeipitatad Biy-209 NARusthibitsparatinnioie WdHaiiEiel Reoppiife & HSiHEE SRSy

range from 42 16,0000 b ed Ry difaeenkneeciadenaihs ilablainable 2ibpiehtarbaich
variability Ot bufik densities of un-milled BIBW 2992 MA2 Batch Pouredlgrfnsit}/e %@h(eg{}%égapped

density (PErfepratsitiiy sharesales influenced significantly by particle size or surface a
15
Since degradation and/or amorphization of the pharmaceutically active substance as a side effect of the

grinding {or micronising) has to be avoided as far as possible, in spite of the hard conditions required
during the process, it is absolutely essential that the active substance should be highly stable
throughout the grinding process. Only if this is fulifilled it is possible to produce a homogeneous

20  pharmaceutical formulation which always contains the specified amount of active substance in

reproducible manner.

Also the process of comminution is influenced by material properties as shape or melting point.
Materials inadequate in these aspects might block the grinding chamber during the process

25  uneconomically interrupting it which makes cleaning operations necessary.

Conversion of powders to granules (a small cohesive mass made up of a plurality of powder particles)
may be a further approach covering inadequate physico-chemical API characteristics frequently
offering a number of advantages including improving uniformity of the blend, improving uniformity
30  of particle size, reducing dust hazards, allowing improved product flow, improving uniform bulk
density, controlling particle hardness and improving dispersability. The most commonly employed

granulation methods are wet-granulation, dry-granulation and hot-melt granulation.

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

35  particles together into granules. The damp mass is then screened, dried and milled to the desired size.



(PT/PP)00.230.281.2010.120.16 1.332 0.40 0.43 1.08 30.31 0.39 1.26 25The variation of more
than 100% is unacce_gjtable for a robust manufacturing process Especially in formulations containing

amounts OWM&%/% &%than 10% the effect on a direct compression is pr&%?ﬁﬁ%}rq? /896343 lack of

dilution which would equilibrate or cover the unfavegrable physico- WO
2009/147238PCT/EP2009/056944 - 9 - chemical properties of BMW 2992 MAZ2 as explained in the
following: BIBW 2992 MA2 powder as obtained has poor flowability when used in a direct tableting
process. This requires a substantial reduction of the standard tableting speed and causes high
variation of 5 compaction force and tablet mass due to incomplete filling of the dies. Since the powder
is very volthwimesssithg tdsgdetdhletomeass| atirzstdptab ecrmbtetskrbeinedgsideh thsubl adisidvatpd

Furthermoye, igh camRAcHOR fRises Anplisdadhesabistingpincessitadsi.cpopingwhereas low

compaction forces lead to sticking of the tablets. 10 The aim of the subject invention t eref%?e IS to

provide BEIALEYED nAShta CaIREBbV B RGO RSP eE THEF SISERS SRR SBRPatces:
pharmaceutipakfossnsationsifoparaladmshisttatieniifcomMatciusdalemhiffirmeats dhenstingént

requicements im Q%%%Bh%*}%ﬁfgﬁdag%gy a!s%ﬁm%sgp5&%&5&%@&%&9%@9@]%y%meagﬁg'ﬁa% iQdhe

initia’bulk densities as discuss e. 15Several approaches to improve the properties of BLBW
2992 MA leheignseasseanée seavarh for proscdusabinish (ieduetRirgeenus R SRR bY e drug
substance:iag stitebiedesmdor thenmansfasissof aseliss afl phasnaceulicaltoimpasitjdnfailed,
e.g. re-crystallizagion experiment§ diq not yield BIBW 2992 MA2 meeting the required properties.
20For preﬁ%ﬂ%@t@ CERRVEESAIYS tREG |sS|‘oIayed physico-chemical properties usually various granulation
techniques are applied. Wet granulation was not suitable, as the APl underwent hydrolytical

decq ULDO%P@ Qx-%ﬁf?a{whﬂy%g@qqﬁ l%ia éﬁ'ﬁ&@glﬁ%i M@ﬁﬁﬁé&?&t&;&%ﬁﬁﬁ% BRI W@@iﬁ'ﬁa{gd ,IAPI
USlng ry ranulation proceSS|ng yle ed a pI’O uct var _n N oure nsit (0] ICa
o Lot i s s et g e e e el

and separfated ateinig thebfudth erproergsindpak emeeothits neestioswf. BIBW 20921MA harsdisntiedauring
movemengin the mixtyre leagdiogdo,anotanirm blend Fheiefarethesntentohbadrshiabiels

produced was to Igw vxhile t_he"tablets in the end contained an excess of API. In total the uniformity of
the AP cORRESINgnITBYnSiREEPE dlsaraeliAl La ks deytikied 30 B madn 5He. dlaistcyrRis T ahi A dness of
the tepletsphtainsicaire By theydyaghbulated AR Wage flat-faced tooling (an example of a linear press is

illustrated in U.S. Pat. No. 4,880,373). A fairly dense slug may be formed by allowing sufficient time
for the air to escape from the material to be compacted. Compressed slugs are then comminuted
through a desired mesh screen manually or automatically as, for example, by way of a comminuting
mill. Formation of granules by "slugging" is also known as precompression. When tablets are made

20  from the granulated slugged material, the process is referred to as the "double compression method."

Dry granulation may also be performed using a "roller compactor." In a roller compactor material
particles are consolidated and densified by passing the material between two high-pressure rollers. The
densified material from a roller compactor is then reduced to a uniform granule size by milling. The
25  uniform granules may then be mixed with other substances, such as a lubricant, to tablet the material
(as, for example, by way of a rotary tableting machine). In addition to pharmaceutical use, roller
compaction is used in other industries, such as the food industry, animal feed industry and feriilizer

industry.

30  Dry granulation of the API with excipients, predominantly binders like sugars, inorganic materials, as
caleinm hydrogen phosphate, cellulose or its derivates, may be an efficient and useful method of
granulation. Especially when the API is susceptible for moisture and stability of the final product may

be affected by wet-granulation technigues.

35  But it also bears challenges, as compressibility of the obtained granules decreases for a second



dissatisfactory due to the twofold compaction of the mixture. Whereas experiments with milled API
applying dry granulation yielded stable granules with excellent content uni r éj not
containing‘% &8?3%1?&&%(1 crystals in the final blend, disintegration of 35th%¥i§%1%%%§ gﬁdr%ed was
unsatisfactorily prolonged due to increased surfaceyarea of the soluble API. 10 Further drawbacks
were a high amount of fines in the granules leading to variation of the compression force. Hot melt
granulation with precipitated API also yielded stable granules with excellent content uniformity and a
product not containing needle-shaped crystals in the final blend, nevertheless, drawbacks of this
approach were variation of the compression force needed to tablet the granules, a variation of poured
density ofdigaeredusipndEbiendancy ey watipadhiesidns gnsidiatidepgredeeidtintideld. opwRs mixer.
The resujig sy H"a%gfgge%%% befacs,ANdnA. AiacieabdhisRoraasshlo faensiea whst

process and cons an 3rug uct quality for the varying physico-chemical characteristics of BIBW

2992 MAstimpl§ appiying StapridrT'stafe- BrtecaRt Rechitgheien PLtHE. BIAEECEURRRAREYE An aim

of the empaditbaits disclesad dndhelyasentoiselespleyisitaciptain arphadaidioahtidal gesagedorm for
the gbove drug sub_staiince ){’Vﬁ‘}icﬂnryse%}l% %gleﬂqgat? Dioavailahility requirements for the desired target
dosage rEBE SATTR RIS S ANEr Baracterized by & specific immediate release profile range
providing an appropriate plasma concentration-time profile of the active principle. Such specific
release pRafile ChALRGIEHSGISNOIRENE-r emmihaisrisroatk{os thisisleug Rutiansearfe fsbembbdiment
of the present disclosure is a pharmaceutical dosa%e forng of t eriag'%i%% substance BIB %e%%%MAZ
which prd’@ﬁ&"é&'ﬂaﬁlirﬁrﬁ]é‘a’faf@rﬂgﬁjeé?ge“&fgsd}ﬁti%rflberéﬂles%vt&’?he Sntire physiologically relevant pH
range frosappictiord Blanahicateli@IOO fint. clisgohitibmawdeliuim PieFEs(bprveiitalion speslgtiongby
tempgrature of 37C). The dissolytiomsharagigristics eampheia;recemmangespecaptancecesifaria for
immediate rélease solid oral dosage forms of not less than 85% (Q = 80%{%8(1' solved in 60 minyutes or

less (Guidmsdation iel Ry DREEIHITI FeditigdY IRFREGHRR BEISLLWPSHIE SVSF Ij%seaxé“én%oarl}ns, U.S.
DepartmertefddgalthianibiiivmancSenidds, rbeod andibrugoAdiiristiedi pnraSiente cfowd rugfEwaluation
and Research (CDER), August 1997)..Prefe , hot less than 85% (Q = 80%) of the active
substanf@aﬁgﬁ\%ﬁafgél% Wﬁgaﬁﬁlosa}%,f%? ggo \A/}(/éd in 30 minutes or less, more preferred within 15
minutes. 11 of 1 to 160 mg of the active substance, preferably within a dosage strength range of 5 to
1001@19.(1%{{1:9@5‘95%%%9 pv»smeﬂm@d@ﬁ@gl s M?@gm ?gﬁlgﬁlﬁﬁﬁdmﬁg thgaid d0atharemibedinen ;oL the
present disclosure is a pharmaceutical dosage. form of the active substan 9p. I/ ic
provides SR TEH 0 %é%@;émﬁ?ot fs TAeW aﬁgﬁl?ﬁe{% %?ﬁ?ﬁ%%n?@ﬁf%ﬁo%?o%ﬁgﬁ%Iétléylll;%?ﬁ\%}é
substancenirepladera tht stemespistatel ([Crnader) dar heassedighe voke Bedis nemarhamnakabiserdply
when the dogg tange. af, the active suRsianesds hetwern 0 @BddRAMBapselerablyibatseendld and
100 mg. Ahy ranges provided in connection with the pre erﬁtl inv%r:]tion ?arl%aorr?el%rétet%rig&lud%gggsIimiting
values, e §aarltitgeetsnABt s Hag EBR I EHE i’é’ﬁ%@r NG sTRR ToWear and Upper limiting value
of 1fnandid @Gag: & furher Emibedimentidtiie presdatidisulssudhésa tphberwabeatid geselgetorm of
the active, supsiance.R B WA MARWIEhtRy WemAmIp Idialeiplaans, REa ek he
dose-normalized maximum concentration of the analyte/active substance in plasma at steady state
(Cmax,", b Rbasihiei fesimidseitdb8es, preferably when the dose range of the active substance is
between 10 and 160 mg, preferably between 10 and 100 mg. A further embodiment of the present
disclosure_is a pharmaceutical dosage.form of the active subst Wi vides
an immedqrﬁtegrgfézggp&ﬁi g Sfﬁ%ovs\fﬁ’i C%I‘E %ng?%%?%cnacli erthe %Fﬁmgﬁgg%%%\?réﬁ%&n%%%ﬁ%g %ft%ﬁ e
anaBfe/actizesubstayeils phibnmacistenidiatcbvalardersmrtiptdheal rifaemsa iy JEHerled in a
dose'pfopﬂ{éi%!?@s\nmﬁr&ﬂ% prsfesably, Wwhepdhrdesesanamefithprekiive subs@gemisabepyegnsl0 and

160 mg, preferably between 10 and 100 mg. A fyrther embodiment of the present disc rels.a
pharmaceiiEN 8 iy EXIPIFGF thie UR0E b‘éﬁga%%c% ﬁ?%%@iﬁﬂ%v&ﬂ@a%%igz%%gﬁ l#r%‘?rléist’zliate

release prafitesionwhicinthetidose enpemadizedbarda under the plasma concentration-time curve of the
analyte/active substance in plasma at steady state over a dosing interval t (AUC,,","an") is similar for
different doses, preferably when the dose range of the active substanc%{is betweerLI’LO fan(gu%go mg,
preféPablyEBefvEEn Ol ahti distlossy. A RIATHEFRHBbARTEATTEPIHE (PELRRT dREloRHRYTS T THFoer
pharmacesicakdesrepionmg of thomcliversifhs aibepBIBN12992 MARighicfi qrevitedlas: kedhatiate
release profie, Charﬁ“%ﬂgt%}dé 'g,n%gxagvﬁéﬁé&hc%ﬁ?ﬁdmﬁk%%&%@%ﬁ&g&%@% Rdn thRkasMALOf

cancer paﬁéh%’%%%vgén urs, preferably 12 with a median vaiue between 1 to 6 hours

after singlmidose tewallicao e Siempsristns a5 HAgHEr SRBHRARhGrRas R ERRSEb St A ey
pharmacewm%ﬁgﬁo@rm abtheaGive sphsiangaddi 2992 MA2 which provides an immediate
release profile, wherein the maximum plasma concentration at steady state in the plasma of cancer
patiééts with various advanced solid tumors is at least within a range of 5 ngiml and 100 ng/ml, with a
geometric mean value between 15 to 35 ng/ml, if a dosage fonn comprising 20 mg of BIBW 2992 MA2
(API salt) has been administered once daily for a period of at minimum 14 days. A further embodiment

of the present disclosure is a pharmaceutical dosage form of the active substance BIBW 2992 MA2
which nrovvidece an immediate releace nrofile wherain the mavimiim nlacecma concentratinn at cteaadyy



A further embodiment of the present disclosure is a process for the treatment and/or prevention of a
disease or condition selected from oncological diseases, characterised in that an effective amount of
the above W& Wﬁ?ﬁwaeeutical dosage form is administered orally to aPﬂ{gﬁ%%’ﬁ@éﬁg?“several
times daily. According to a further embodiment the. gresent disclosure is directed to a compacted ‘
intermediate comprising BIBW 2992 MAZ2 in form of a powder obtainable by a combined compaction
(either roller compaction, briquetting or slugging) and subsequent sieving of the compacted active,
optionally in mixture with a lubricant, to adjust and equilibrate its bulk properties and therefore ensure
its suitability for further processing into a finished dosage form. In a first aspect, there is provided a
compacteghinier mpelate/chrsistiag ohdA{@rghierosdnfiaorophenyflamino]-6-1[4-(N,N-dimethylamino)- |
-0x0-2-buten- | -yllamino -74(S)-tetrahydrofuran-3- yloxy)-quinazoline dimaleate (BIBW 2992
dimaleate) in form of a powder obtained by a roller compaction step, combined with at least one
sieving stB[BAkE88 MbACtiEndsspribnsaiy iFY MhizA0rd0R 4 Msrsahe ifcdn Rt tiisnems Phygse-
calculatedipmibie popeuit eiBBW-2 R dimdlieate ty pngightiocbasacleti@etdoyagefaniicle size
distrigution of x10 <200 jtm, Ipm < x50 <300 pm, 75 pm < x90 <600 pm. 13a A further embodiment of
the present disclosure is directed to intermediate and final blends prepared from said compacted

intermediate, suiteitibilior fgrtint rpisvessifigting e phepialtitabibselithe /i lopddegud it itslericassecond
aspect, there ig pravided an-ipiemediatgsetfinaldiandinrenal s camaciedisigrmediate as

defined above. A further embodiment of the present disclosure Is directed to solid oral formulations

made from satgedbsrriRefdhn iRttt asi roRFediePintarARediate blends or from said final blends,

ready for uselingestign, @gattapstile: apd @hiet fasmitationsostaations snopatediondd feoatetibablets

pren[ﬁred by direct-c%xwgression. In a third aspect, there is provided solid oral formulations prepared

from ‘the compact@%f3 termediate of BIBW 2992 dimaleate as defined above or from an intermediate

blend as defined abovBovArfurttiteednb toineasad Wsistpresefthdiseidlsa te Wghiradled éeriéamnods for

producing theﬁor@%%%%%do}%%mﬁﬁ@%am@! mediate Hleadsapdselidpreldoruiatiansmantianed
ur

hereinbefore. In a aspect, there |s]prOV|ded a method for producing the compacted intermediate
of 4-[(3-chloro-4- 00 much air inside the final blend,

fluorophenyl)aminglyGafidr#NsN: G etlaylaoenendtoxer s bidthiolal astpials s({S)stedby dedilieen-3-
yloxy)-quinazoline dimaleate (BIB W2992 dimaleate) in form of a powder comprising roller compaction
ste ,gcombined Wﬁ%c{é%‘%%lost%ﬁeagfg%%llﬁg‘g%%,%{}ﬁlgr%n%_ea rr];(l)lle go%m%lggtj 1n‘ggé[%'egpéi!;s1 cagrriggaout with
BIBW 2992 dimalezgesmiomaadenpiionbily, ARikieripecabletin: dppigwrmoongph frested0itls® 45 1.00% of

a lubricant in a fregiall g}S%QJﬁeQ'W@w@; REENE LRI Slicking Qn.fhe-campaskionFalsdy/Q
2009/147238PCT/EP2009/056944 - 14 - DETAILED DESCRIPTION QF THE INVENTION Di?ﬁ"'“tion

characteristics and PHEFNEIERIFERNE SfoBEHESSPh XA 4b AR ESE S Fe TP RS HY WESR& TS
comparison of fouthelesag&ctrehgrhem (e paiiude] GblergvbicB kBili 2092 IMARdlenuebatsdytabists
desgribed in the Examples (Table 4) use Apparatus 2 (paddle) according to European Pharmacopeia
6.2,and are described in the following: Instrument:Apparatus 2 (paddle) Paddle speed:50/75 rpm
10Dissol RkspirHEgLRTBY S 1A Nrospibissurarem BRI 0AiNePeurdrdsrries dAsxr e B™ water

(50 rpm) ok @.2094ml, taSampliagiéiane Reintsesgtdd1EbleZ), 30 min Number of tablets (n): 12 per

dose strength Concentration measurement in the dissolution vessels was performed with HPLC-UV.
The dissolfignaprofiles.eltainae nidHpaid 030 1d@nsindsa? imgndesagms siresmgihsial BIBW 2992 MA2
20 film-coated tablets according to the inventionatpH 1.0 40 _6 8 and water respectively, are shown
in Figures 6 - 9] The mean yallieswhiansir fqr L apiehfstsia 2 film-Jd@t&itablets per batch and the
y-error bars repre%fltl#e dalculate@95% confidencéPntervals, As cAA%HE seen|from Figures 6 - 8 all
four dosage strengths dissalved g than 8594 aft¥ BB minutes. THEFABre-all four dosage strengths
of the formulatipn arepgdeenied equivadent. Based on®hé similar rapid in2¢itro digsolution behaviour of
the 25four dosdge strlengths (20, 30,40, 50 mg) of B|BYV 2992 MA2 fiji;coateq tablets equivalent in
vivo performange-is C;pubtl:d.

0.40 0.43 1.08
3 0.31 0.39 1.26

25  The variation of more than 100% is unacceptable for a robust manufacturing process. Especially 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-



In four Phase | studies in cancer patients with various advanced solid tumors the phannacokinetik (PK)
characteristics of BIBW 2992 were analyzed. Representative for all of the I | the 30 tested
dose groub@"(iﬁf’%ﬁ'@@smg) the 40 mg dose group from one trial is being §é§2¢%§3§%§ﬁ%&e detail. The
individual and geometric mean (gMean) plasma cangcentration time profiles of BIBW 2992 after
administration of 40 mg on day 27 (once daily administration) of Treatment Period 1 (first 28 days of
treatment) are displayed in Figure 10. BIBW 2992 plasma concentrations increased after oral
administration with peak plasma concentrations mostly around 2-5 hours after dosing. Plasma
35concentrations declined within the next hours (up to 9 h after dosing), displaying a first disposition
WO 2009444 R38RExEARR 300805 B99IMA bas phidsiedisdeofodlciisppsition phase was observed in the
time interval from 9 h to 24 h post dose. Based on these data, BIBW 2992 exhibited at least
biexponential disposition kinetics. Figure 10 shows a high inter-individual variability of the plasma
concentradiBrie aF9RMAdivRiuisr 3 EtEepdite m%ﬂwqa@%a%%s%ﬁ B. *‘E‘F&t\;ﬁﬁﬁtﬂ)’?ﬁy GEV =
geometricppefficignt of vasiation)efitheplasma condedtmbietisyoiihe activesubdtmhceetibe offferent
time points was 109 - 159 % up.to 9 hours after drug. administrati 66:9 .10 %At ime
pointg (ZZPWBBar%“gﬂef?r&?ua“g arﬁ}?ﬁsf r%sﬁonf?‘bliﬁl olaglgﬁ?ggﬁgtnalg{iénlaé%shc@é?%a}iggn%ﬁ%l J\?ﬁj;ws
advancedvebligitomaehs teittBiBIY 2esandorreantablpyeblsthetassireahadiias sF BRI DYYrmetapy
together with degeirxeh therewasiRe siandwunryistienstirama dospRrppetianallincreagadioaUC
and C",a, of the active substance observed through visual inspection neither after single dose nor at
steady stdpEcr8gALe HalrasEigRES consequence, in cancer patients gMean Crna”," and AUCT,"
of the active substance increased in a dose- 15 proportional manner after single dose and at steady

state for gd (once daily) dosing, Represeaisive for plvieanimell 297U, valuesifiomaefourphase |

monotherapy trials the respective PK parameters at steady state alre, dispé%yeq j[n deil%ure_s }1 and 12.
Representaiiletdeniiutheraprofetsisg AT SPUt b HFERr I Hh SR Y BHRRDI A4t SH tr A BF B AW 2892
together withdeesataldraaspretiviPicingeameiensoéiid By 3o 2rapbalispleyédlinoRipeidient3 and
14. There was no deviation from dase- 2Q proportionality. ohserved far.dryg.plasma concentrations
measuredjyélcésﬁqﬁse1L rglj:ga“‘:éil ?ﬁ?rélig %%%ssgto steéﬁ{/e%tate (Cpsfe,") In cancer patients in various clinical
trials, found through visual inspection (data not shown). Solid formulations comprising BIB IF 2992

11142 anglang msthads.fortheisBrenamtirpaiid waswndshatihe, piatjenbsnderhdkgathefsubject
invention is solved by applyjng.a compagction st ither.roller co i [ | ing) of
the activeHﬁﬁFéiﬁ@HpélW%%M%gaaésntsﬁ%g %’rlfn oﬂ%enrlﬁast%%s g%q 60(?&(; %}rilt%tﬁ%)% z{)ﬁ%quent
sieving stepsi@chreatingolip ehiimbaibbonielvoassiiomiilphtiglespeslgattseararRpeion of

the AP prior to hlendingywish all excipignts aad:futhepgitest compression. 30 Compacted intermediate
comprising BMW 2992 MA2 WO 20097147238PCIMP2009/056944 - 16 - briquetting or slugging,

combined with at least one sieving step from BIBW 2992 MA2 after compaction, optionally in mixture
withzp lubneankeciphiaedompastedinier ispiatel atgoidingnitab irrerirsrnimaty brswye srewBieiment is
BIBW 2992 SMA, In form of:8,papgler, fomprising.a Jubricangin ae amonnt ohdda.a0 Hwaleulated on

the amoun‘fcolinf&iig S_s%ﬁ T8 Characte ized by the following parameters:  Particle size distribution can
be specifideciomprsitiongad fisbsrdrepision astiongMINERRERSE4% 10Pharmacopeia, 6.02 Ed.). "x10"
means a particle size corresponding to 10 per cent of the cumulative undersize distribution. "x50"

means a median patrticle size, i.e. 5 cent of the particles nal &
particles ardAErgErthan 3’6‘?“?56@?@%3 Sénﬁarﬁ’cIgés?}%%lltc&or%?gg%%%lgﬁ t%ga g?) g%ﬁ%ﬁeﬁﬁﬂgg
cumifativeemetbriiasitdistif ytion phsital thiethlisa g6 shemBtiineht thespaiite 4Fe tiksamdton &
EhaLaCte”ﬁsﬂiQ%%%ll{%g SR %%glﬁaod&&@aelgtgéana x%%ﬁt%am@gﬂdgﬁ%ome@@m@@ﬁ@ rﬁ;enpeeﬂ‘mabcljy
y the ranges x10 < m <x5Q< m, m < x90 < 10 g0 T rre
A e ks i B ARG R R L e
100 pm, 75Hpiefsex soRRAt phtarisci0lets pRUDpAWaP U T iy by e ah thoesg seffaiish ahe

rlagges: 0.2 9/mL & PP <R3 Mk [ausaey EraterAbfonans shesiied ihdhadangesirkdusiblF <
30 Furthermore, disintegration and hardness of the tablets obtained from the dry-granulated API was

dissatisfactory due to the twofold compaction of the mixture.

Whereés 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

35 the tablets obtained was unsatisfactorily prolonged due to increased surface area of the soluble APL



25Intermediate blends prepared from the compacted intermediate of BLBW 2992 MA2 A further object
of the present invention is directed to intermediate and final blends prepared from the compacted
intermediate comprising BIBW 2992 MAZ2, suitable for further processing in the preparation of solid
oral dosage forms, as defined hereinbefore with regard to the compacted 30intermediate. Intermediate
and final blends according to the invention in their broadest embodiments are characterized by
contents selected from components (a) to (g): W@02009/147238PCT/EP2009/056944 - 17 - amount of
about 1 to 99 % by weight, (b) optionally one or more carriers in an amount of about 10 to 99 % by
weight, 5(c) one or more binders in an amount of about 0 to 99 % by weight, preferably 1 to 99 % by
weight, Feytonelorineke gt ahofufrsiabBuEetde: 5By RerrtigrefeisHiy e ET8°10% by
weight, &P:e. (e) one or more disintegrants in an amount of about 0 to 10 % by weight, preferably 0.1
to 10 % by weight, (f) one or more lubricants in an amount of about 0 to 10 % by weight,
preferably 0.1 to 10 % by 15weight, and (9) 0 to 10% by weight of further excipients and/or
adjuvantt malheiaidaseassifcaret aitled éﬁ@%ﬁé@ﬁ%&j@{’ﬁ?’ﬁd"(& SECRYSRICRRIBFY Ot aedtwo up to
at most gk 20sixiefitne: epiienalcamponents @ydei{g) ae awrddmbejiasantiavdcdition ¢os
component (a) n the intetmediate and finalbiends, (e, suim8fallcompanenis.adding do . For the
avoidanC& 6Fdouist; the primary purpo%e of glidants is to improve flowability of a powder whereas
lubricantissrevelidmepdiiansafendeesiieding tybtdbesieny invdpitstEri ishebpidiegtiithes 2501
capsule filling machine. Lubricants also ensure that tablet formation can occur with low friction
petween e, soid and. e Nl AR 3 MAlEL AL AR AL diaD comReIsitailiede)
mentioned enerlcaWy Or speci |caﬁy must be edible an pharma olsoglcal acceptable. 30 The carrier
compongitt ¢)strtyine sty Ryahic fashugaring physicoghemigshsgaeiint @E%ﬁ?é”g RieaddA..
oligosacgharidgsilile skelasem-disrcechasidegnastiaatase.35in various crystalline modifications, as
precipitated, spray-dried, drum-dried, or co-processed WO 2009/147238PCT/EP2009/056944 - 18 -
with further excipients as microcrystalline cellulose, or sorbitol, martnitol, xylitol, lactitol, erythritol,

dulcitol, FRIE] BAAMABY cellulose and its derivates (e.g. powdered cellulose or microcristalline
cellulose) -

An aim of the embodiments disclosed in the present disclosure is to obtain a pharmaceutical dosage form
for the above drug substance which meets adequate bioavailability requirements for the desired target
dosage range and which is further characterized by a specific immediate release profile range providing an
appropriate plasma concentration-time profile of the active principle. Such specific release profile

characteristic is not known from the prior art for this drug substance.

A first embodiment of the present disclosure is a pharmaceutical dosage form of the active substance
BIBW 2992 MA, which provides an immediate release dissolution profile over the entire physiologically
relevant pH range from pH 1 - 6.8 and water (900 mL dissolution medium, 50/75 rpm agitation speed and
a temperature of 37°C). The dissolution characteristics comply to recommended acceptance criteria for
immediate refease solid oral dosage forms of not less than 85% (Q = 80%) dissolved in 60 minutes or less
(Guidance for Industry, Dissolution Testing of Immediate Release Solid Oral Dosage Forms, U.S.
Department of Health and Human Services, Food and Drug Administration, Center for Drug Evaluation
and Research (CDER), August 1997). Preferably, not less than 85% (Q = 80%) of the active substance
BIBW 2992 MA, (API salt), is dissolved in 30 minutes or less, more preferred within 15 minutes.

A further embodiment of the present disclosure is the above pharmaceutical dosage form which, under the above

conditions, exhibits comparable in vitro dissolution profiles independent from a dosage strength



starch or modified starches (e.g. pre-gelatinized, or partially hydrolysed), Sor solid inorganic, as
calcium phosphate, dibasic calcium phosphate, hydroxyl apatite, calcium sulphate, calcium carbonate,
or semisolid as lipids or paraffin. 10 The binders (c) may be selected from cellulose and/ or its
derivates as microcrystalline cellulose, ethylcellulose, carboxymethylcellulose,
hydroxypropylmethylcellulose, hydroxyethylcellulose, starch or modified starches (e.g. pre-gelatinized,
or partially hydrolysed), 15- polyethyleneglycols poly\{ilnylpyrrolidones (e.g. Kollidon(r) K30),
polyvinylacetates, polyvinylalcohols or copolymerisates thereof (e.g. Copovidone).  The glidants (d)
may be selected from colloidal silica, light anhydrous silicic acid, crystalline 20cellulose, talc, or
magnesfirh'StE¥r B Thedibintebraris payTHay 5eBa dsash SRersttite sar ¢h Y cttate, more
crospovisdhegstrestarmepiasetsogdiunmeani o xyidetizylcellulose and dried corn starch. 25The lubricants
(f) may be selected from stearic acid, magnesium stearate, sodium stearylfumarate, glycerol
tribehenate or polyethylene :ti%:ol. The further excipients and/or adjuvants m%be selected from any

other cofnPBHENTE RS HifdRrsm: BretTitio s DR EEMSE A B ST o 1ot &REifibsRMhentioned
for compRBHEH{D M. F):hOn iy B0desem pramy)ieel oricgeggefits imelhidingcdyesamnd pigmentscsudh as iron

oxide reﬁ‘;&ﬁ%%@'c@)é’ctﬁ:@%&%ﬂ%%%lﬁ? AV Qc%q Q{L&ér@e! ,ts "ﬁlgl%gggsoﬁy a HMQ— roportional manner, .
2009/147238PCT/EP2009/056944 - 19 - (1) (l{.l) (1.2E 1'3) (%ﬂ%gﬁlﬁﬁ (1.6 ComB[acted intermediate
Ey : '

of B1BW"OSEIN IR s T BRERr P BMEINERGH th e s SRS NOERFRE Flrther
excipientdsdaid/mgadjuvants 5 % - 50% 55% - 95% 0.5% - 3.0% 0.1% - 2.0% 0% - 2.0% 0 to 5%.

Any binary, ternary, quaternary or quinary combination comprising (1.1) and 1, 2, 3 or 4 of (1.2), (1.3)
10(1.4), (1.5) and (1.6), wherein the amounts of the components provided have been corrected due to

absent CURSBIFEHRE W LR AEPRESHRN (5 e R PR praTRtiah BrTBTRirfcRELCE IhtdiHESaSRe fids.

a range defined as "between 10 and 160 mg" includes the lower and upper lmiting value of 10 and 160 mg.

A further embodiment of the present disclosure is a pharmaceutical dosage form of the active substance
BIBW 2992 MA, which provides an immediate reiease profile in which the dose-normalized maximum
concentration of the analyte/active substance in plasma at steady state (Cx ssnomn) 18 similar for different
doses, preferably when the dose range of the active substance is between 10 and 160 mg, preferably

between 10 and 100 mg.

A further embodiment of the present disclosure 1s a pharmaceutical dosage form of the active substance
BIBW 2992 MA, which provides an immediate release profile in which the area under the plasma
concentration-time curve of the analyte/active substance in plasma at steady state over a dosing interval 1
(AUC, ) increases in a dose-proportional manner, preferably when the dose range of the active substance

is between 10 and 160 mg, preferably between 10 and 100 mg.

A further embodiment of the present disclosure is a pharmaceutical dosage form of the active substance
BIBW 2992 MA, which provides an immediate release profile in which the dose-normalized area under
the plasma concentration-time curve of the analyte/active substance in plasma at steady state over a
dosing interval 1 (AUC, ¢ noan) 1s similar for different doses, preferably when the dose range of the active

substance is between 10 and 160 mg, preferably between 10 and 100 mg.

A further embodiment of the presen{ disclosure 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



(2) (2.1) (2.2) (2.3) (2.4) (2.5) (2.6) Compacted intermediate of BIBW 2992 MA2: Carrier/binder or
combination thereof: Disintegrant: Glidant: Lubricant: Further excipients and/or adjuvants 15 % - 30%
75% - 85% 1.5%- 2.5% 0.1%- 1.0% 0%- 1.0% 0 to 3 %. 20Any binary, ternary, quaternary or gumary
combination comprising (2.1) and 1, 2, 3 or 4 of (2.2), (2.3) (2.4), (2.5) and (2.6), wherein the amounts
of the components provided have been corrected due to absent components, are understood to be
further preferred embodiments of intermediate blends Preferred embodiments (3), (4) and (5) of
the final blends according to the invention are charactrgrized 25as follows (amounts are provided in %
by weight of total final blend): (é3) g3.1) (3.2) (3.3) (3.4) (3.5) (3.6) 5-50% 55% - 95% 0.5%- 3.0%
0.1%- 2585 Dmseiny ooty or 440 O Euf phLtBeintorfs s ot 838W3992 MA2: Carrier/binder or

combination thereof: Disintegrant Glidant: Lubricant: Further excipients and/or adjuvants WO
2009/147338RCTHERRAARE Y A 205, AMAGAEISIALE. uaEion i O fuflnaprpterred
embOdIrE%gtﬁng %%gggg@se artl) i?rlrrlgescfiatgll)cie(a%él I éfez, )w %i‘% n(t%é4r2'1a(>ﬁ£§12ng4p136 ma concentration af steady
“state in the plasma of cancer patients with various advanced solid twmors is at least within a range of 5 ng/ml
and 100 ng/ml, with a geometric mean value between 15 to 35 ng/ml, if a dosage form comprising 20 mg of

BIBW 2692 MA; (API salt) has been administered once daily for a period of at minimum 14 days.

A further embodiment of the present disclosure is a pharmaceutical dosage form of the active substance BIBW
2992 MA; which provides an immediate release profile, wherein the maximum plasma conceniration at steady
state in the plasma of cancer patients with various advanced solid tumors 1s at least within a range of 5 ng/ml
and 30 ng/ml, with a geometric mean value between 25 to 120 ng/ml, if a dosage form comprising 30 mg of

BIBW 2992 MA; (AP1 salt) has beer: administered once daily for a period of at minimum 14 days.

A further embodiment of the present disclosure is a pharmaceutical dosage form of the active substance BIBW 2992
MA; which provides an immediate release profile, wherein the maximum plasma concentration at steady state in the
plasma of cancer patients with various advanced solid tumors is at least within a range of 5 ng/ml and 230 ng/ml,
with a geometric mean value between 25 1o 120 ng/ml, if a dosage form comprising 40 mg of BIBW 2992 MA., (API

salt) has been administered once daily for a period of at minimum 14 days.

A further embodiment of the present disclosure is a pharmaceutical dosage form of the active substance BIBW 2992
MA, which provides an immediate release profile, wherein the maximum plasma concentration at steady state in the
plasma of cancer patients with.various advanced solid tumors is at least within a range of 5 ng/ml and 230 ng/ml,
with a geometric mean value between 35 to 120 ng/ml, if a dosage form comprising 50 mi of BIBW 2992 MA,; (API

salt) has been administered once daily for a period of at minimum 14 days.

A further embodiment of the present disclosure is the above pharmaceutical dosage form, wherein it is an

orally deliverable dosage form.

A further embodiment of the present disclosure is the above pharmaceutical dosage form which is in the form



Compacted intermediate of BIBW 2992 MA2: Carrier or Combination thereof: Disintegrant: Glidant:
Lubricant: Further excipients and/or adjuvants 25 % - 35% 75% - 85% 0.5%- 3.0% 0.1%- 2.0% 0.5%-
3.0% 0 to 1 %. 10Any binary, ternary, quaternary or quinary combination comprising (4.1) and 1, 2, 3
or 4 of (4.2), (4.3) (4.4), (4.5) and (4.6), wherein the amounts of the components provided have been
corrected due to absent components, are understood to be further preferred embodiments of
intermediate blends. (5) (5.1) (5.2) (5.3) (5.4) (5.5) (5.6) Compacted intermediate of MEW 2992 MA2:
Carrier or Combination thereof: Dis integrant: Glidant: Lubricant: Further excipients and/or adjuvants
10% - 25% 75% - 85% 0.5%- 3.0% 0.1%- 2.0% 0.5%- 3.0% 0 to 1 %. Any binary, ternary, quaternary
or quina?{Ad8hiii FERTBYS: CEMSriRMYEL§aRYECE, 2, 3 or 4 of (5.2), (5.3) (5.4), (5.5) and (5.6), wherein
the amounts of the components provided have been corrected due to absent components, are
understoog,tg he. fusher drefered,eubodiments of internediate-hiends-2aRelid fial formuation ready
for use/ingestion Solid oral formulations ready for use/ingestion made from the compacted
interme@StEBRBIBW 2992 MA2 or from intermediate blends comprise powders, granules, pellets,
tablets, capsules, chewable tablets, dispersible tables, troches and lozenges. 30 Capsule formulations

according 1o.ine INYLRIN.COMRPLISE.L0G BRYGGRY romPagied isimediate Al RIBY-A992 Mg, an

intermediate blend comprising the powdery compacted intermediate, pellets of granules obtained by
conventRSAEIFBLLCH ISP BPHEEPhE fE ATIRIIHH N ARbYe intermediate blend, filled in conventional
capsules, e.g. hard gelatin or HPMC capsules. WO 2009/147238PCT/EP2009/056944 -21 - Tablet

formulatiopg Accarding, g, a0y RALQRCANRALSE LA IRRIGIS QAIARE AR IS £OMPIRSSIRN of a

suitable final blend or by tableting of pellets or granules obtained by conventional wet-, dry or hot-melt
granulatiop Sfeasssrapd it htie I Y EMBRst formulations according to the invention may
be uncoated or coated, e.g. film-coated, using suitable coatings known not to negatively affect the

dissolutigrpranertiesalabe figal fRcaiatian., For nstancs e 1ablets,aan e pipwiled wih gseal coa

for protection of the patients environment and clinical staff as well as for moisture protection purposes
by dissdRArkiRHFEPRrAD R BGRFARETY FED B e i fismsS r6 IRgBHE Gy selected from oncological
hydroxypremgsmethylcellulose together with plasticizers, 10 lubricants and optionally pigments and
tensides in water or organic solvent as acetone and spraying this mixture on the tablet cores inside a
coating equipment as a pan coater or a fluidized bed coater with wurster insert. Additionally, agents

such as HebhfagroRet QififoBEsEb e SHh A SterpEVirly s cEtaacBhmd e Y858 fifm
forming giedytaersauitivasduidfypropyblioeiulaseasthyleelttosedanchpolyreféridwethaorylates can be

applied E%weea@ﬁk%tﬁhﬂ&‘é%%gaﬁhﬁ'éJQ@f&x‘?ﬂé@%ﬁ%ﬁt@&?&QﬁEﬂ@ tﬁ:laﬁgrﬁ%kgyoﬁ%verai times daily.

disintegration/dissolution of the dosage form and that the coated dosage form is not affected in its
stability. 20After the dosage folin is filmcoated, a sugar coating may be applied onto the sealed
pharmaceuticht g asagafibrm chhelsugartico gtisgnméyctonnp s elisucrd se, dextrpsedsarbitaddame the like

or mixtuss, GGk HWSSEE 41 KO AHS OF PRAGHIE TR MALRS AAdSH IR SHARE PR rolter
compaction, briquetting or slugging) and subsequent sieving of the compacted active, optionally in
mixture with a lubricant, to adjust and equilibrate its bulk properties and therefore ensure its suitability for

further processing inte a finished dosage form.

In a first aspect, there is provided a compacted intermediate consisting of 4-[(3-chloro-4-
fiuvorophenyl)amino]-6-{{4-(N,N-dimethylamino)-1 -0x0-2-buten-1-yl Jamino }-7-{(S)-tetrahydrofuran-3-

vloxy)-quinazoline dimaleate (BIBW 2992 dimaleate} in form of a powder obtained by a roller
compaction step, combined with at least one sieving siep after compaction, optionally in mixture with a
libricant in an amount of 0 to 1.0 % calculated on the amount of BIBW 2992 dimaleate by weight,

characterized by a particle size distribution of

x10 < 200 pm, lpm < x50 < 300 um, 75 pm < x90 < 600 pm.



The solid oral formulations according to the present invention preferably contain 1 to 150 mg, more 25
preferably 5 to 100 mg, of the API, based on BIBW 2992 (the amounts given in this paragraph and for
the total composition of tablet formulations hereinafter are recalculated from the amounts of BMW
2992 MAZ2 to refer to the content of the free base B1BW 2992). Presently preferred forms comprise 5,
10, 20, 30, 40, 50, 70 or 100 mg of BIBW 2992, respectively. 30For instance, the total composition of
tablet formulations according to the invention may; yary within the following ranges, with the proviso
that the proportional composition given above with respect to the intennediate blends is met: Ito 150
mg of BIBW 2992, 3550 to 500 mg of carrier, binder or combination thereof WO

2009/147 ZB8ROTYRE 2000058 4serp Aisdiniute i5 diiepted & diidaprding 481 firploflendisisragdfien to 15
mg of a {uricankcRaraarakikeCinabR BoraiBERWL2992: 1209 S00ME ofvarilobinden
combination thereof 0.5 to 5 mg of a glidant, 102.5 to 15 mg of a disintegrant, 2.5 to 15 mg of a
lubricant, Solid fomulations of the present invention tend to be low hygroscopic. They may be
packaged asieyR\VErhlistéese BVRICHEtidtersiveaedvistareliprboiqdcrispirmg iateriad soetagsd
aluminiypfeithlister LaRacksvalu/alu blister, transparent or opaque polymer blister with pouch,
polypropylene tubes, glass bottles and 1-1DPE bottles optionally containing a child-resistant feature or
may be tamper evident. The primary packaging material may comprise a desiccant such as molecular
sieve orsifiagheettiidiproveiche micshb it ithéinamd Epmjdephékagitgosachrés tolred blister
materials,tah@sd Drawmnealass Hotilgs arthadikecandansed to pratorgishalfiferhdhe AR bireduction

of photodegradation. 20 Pro ess. fo reparing.com cted inte medl es intermediate bIe s and solid
oral forrﬁuﬁg SR Ao BT o%f}élgtta(?f) e 6‘}5%%?1 mﬁglﬁtl%ﬁufgo |{rec e?1 0 mg’e]{f(l?}n %ﬁetlonp p% lrjag})ﬁg the
compac%%mmate of BMW 2992 MA.,, the intermediate blends and the solid oral formulations
mentioned hereinbefore. Process for preparing compacted intermediates 30The compacted

interme |atec rising BIBW 2992 owderl btainable b 0 i ep
celected bt Rt Bt o S, St T AR T o
additionBIEOMEEB inklenr of ﬂ@émﬁl@bﬁveplbﬁf@uéﬁ@éer(ﬁ@lm@if)l}%t@ﬁaﬁ?%PWxtu re with a lubricant.
WO 2009/147238PCT/EP2009/056944 - 23 - The roller compaction step was introduced for
densmc%l fater Qrcssee Tﬁbl? E?i WhtIC hav%b ) |ab|I|6}éth e poured d_? Slt betw en 0.10
and 04 mg m (segle gt If éiusnstfz-:r0 A6tBr DEfveen I nd‘1.BL (gee Table able

3: Powdentamdmﬁlen@hmh@ﬂ@lma@ﬁ BﬂMYQI%QnMﬂ@%eﬁeﬁéoaﬁ@@fﬁérhﬁW@ductlon of Roller

Compaction and Sieving
In a fourth aspect, there is provided a method for producing the compacted intermediate of 4-{(3-chioro-4-
fluorophenyl)amino]-6- {[4-(N,N-dimethylamino}- 1-oxo-2-buten-1-ylJamino}-7-((S)-tetrahydrofuran-3-
yloxy}-quinazoline dimaleate (BIBW2992 dimaleate) in form of a powder comprising roller compaction
step, combined with at least one sieving step, wherein the roller compaction step is carried out with
BIBW 2992 dimaleate alone or, optionally, with
- apre-blend of BIBW 2992 dimaleate with 0 to 1.0% of a lubricant in a freefall or tumble blender

to prevent major sticking on the compaction rolls.



Drug Sub_stance Batch 1111 2 3 Poured density [g/mL] 0.12 0.12 0.12 0.12 0.31 0.40 Roller
Compaction No Yes Sieving 1 No Sieve A Sieving 2 No No Sieve B Sieve C Poured density [g/mL] of

Compactetl IMEPHETER of BIBW 2992 MA2 - 0.33 0.29 0.24 0.41 0.36 POUET HENERS {8/mL]

- 14 -

DETATLED DESCRIPTION OF THE INVENTION

Dissolution characteristics and pharmacokinetic properties
5  The dissolution tests for performing the in vitro comparison of four dosage strengths (20, 30, 40, 50
mg) of BIBW 2992 MA,; film-coated tablets described in the Examples (Table 4) use Apparatus 2

(paddle) according to Furopean Pharmacopeia 6.2, and are described in the following:

instrument: Apparatus 2 (paddle)
Paddle speed: 50/75 rpm
10 Dissolution medium:  0.05 M phosphate buffer pH 6.8
Me livaine buffer pH 4.0
0.IMHCIpH1
water {50 rpm)
Volume: 900 mi
15 Sampling time points: 35, 10, 15, 20, 30 min

Number of tablets (n): 12 per dose strength
Concentration measurement in the dissolution vessels was performed with HPLC-UV,

The dissolution profiles obtained with the 20, 30, 40, and 50 mg dosage strengths of BIBW 2992 MA,
20  film-coated tablets according to the invention at pH 1.0, 4.0, 6.8, and water respectively, are shown in
Figures 6 - 9. The mean values obtained for a sample of 12 film-coated tablets per batch and the y-
error bars represent the calculated 95% confidence intervals. As can be seen from Figures 6 - § all four
dosage strengths dissolved more than 85% after 15 minutes. Therefore, all four dosage strengths of the
formulation are deemed equivalent. Based on the similar rapid in vitro dissolution behaviour of the
25  four dosage strengths (20, 30, 40, 50 mg) of BIBW 2992 MA,; film-coated tablets equivalent in vivo

performance is expected.

In four Phase I studies in cancer patients with various advanced solid tumors the pharmacokinetik
(PK) characteristics of BIBW 2992 were analyzed. Representative for all of the studies and all the
30  tested dose groups (10 to 100 mg) the 40 mg dose group from one trial is being described in more
detail. The individual and geometric mean (gMean) plasma concentration time profiles of BIBW 2992
after administration of 40 mg on day 27 {once daily administration) of Treatment Period 1 (first 28
days of treatment) are displayed in Figure 10. BIBW 2992 plasma concentrations increased after oral
administration with peak plasma concentrations mostly around 2-5 hours afier dosing. Plasma

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



of Final Blend 0.40 0.56 0.5_3 0.53 0.60 0.60 RSD- Tablet Content [%] (Low Dose) --* 7.7 3.6 1.4.
RSD- Tabw?cz%%?%[é%g] (High Dose) 3.41.41.00.8 1.7 RSD: Remtwe,%@l}‘@%[;@@&é’é@

ion
Tableting not possi ue to improper filling of the dies, sticking, laminating o lets ** %;t produced
10 The roller compaction may be carried out with_ API BIBW 2992 MA2 alone or, optionally, with a
pre-blend of the API with 0 to 1.0% of a lubricant in a freefall or tumble blender to prevent major
sticking on the compaction rolls. 15- Addition of a lubricant can be avoided if an agitated pre-blend is
used and kept under agitation when loading onto the roller compactor. The API or pre-blend of the API
is compacted on a conventional roller compactor optionally with horizontally, vertically or 450 angle

alignmen;aithg cOMPARERRIIRNShase was observed in the time interval from 9 h to 24 h post dose. Based
on these data, BIBW 2992 exhibited at least biexponential disposition kinetics.

Figure 10 shows a high inter-individual variability of the plasma concentrations of the individual
5  (p=17) patients of the 40 mg dose group. The variability (gCV = geometric coefficient of variation} of
the plasma concentrations of the active substance at the different time points was 109 - 159 % up to 9
hours after drug administration but 66.9 to 72.9 % at later time points (24 hours after drug

administration).

10 In four Phase I trials in cancer patients with various advanced solid tumors with BIBW 2992
monotherapy as well as in one trial of BIBW 2992 therapy together with docetaxel there was no sign
for a deviation from a doss proportional increase in AUC and Cpay of the active substance observed
through visual inspection neither after single dose nor at steady state for once daily dosing. As a
consequence, in cancer patients gMean Cray s and AUC, g of the active substance increased in a dose-

15  proportional manner after single dose and at steady state, for qd (once daily) dosing. Representative
for all Cpa as well as AUC values from the four phase I monotherapy trials the respective PK
parameters at steady state are displayed in Figures 11 and 12. Representative for all Cyz as well as
AUC values from the phase I combination trial of BIBW 2992 together with doecatxel the respective
PK parameters of BIBW 2992 are displayed in Figures 13 and 14. There was no deviation from dose-

20  proportionality ohserved for drug plasma concentrations measured before drug administration at
steady state (Cpr ) in cancer patients in various clinical trials, found through visual inspection (data

not shown).

Solid formulations comprising BIBW 2992 MA, and and methods for their preparation

25 It was found that the problem underlying the subject invention is solved by applying a compaction step
(either toller compaction, briquetting or slugging) of the active ingredient BIBW 2992 MA, for
densification of the material and one or multiple subsequent sieving steps for breaking-up of the
ribbon as well as further particle size reduction and dispersion of the API prior to blending with all
excipients and further direct compression.

30
Compacted intermediate comprising BIBW 2992 MA,;

One object of the present invention is directed to a compacted intermediate comprising BIBW 2992

MA,; in form of a powder obtainable by a compaction step selected from roller compaction,



WO 2009/147238PCT/EP2009/056944 - 24 - which may be smooth or shaped on their surface. The
compaction force ma?évary between 1 kN/cm and 20 IN/cm, 5- preferably between 21N/cm and 10

kN/cm, at é"&?‘ﬂ%&‘{ ﬁgspeed of the compaction rolls between 1 rpm and’ §6’Fﬁ’ﬁ?f}9m4r‘bbly

between 1 rpm and 10 rpm, arid a gap width betwegg the compaction rolls 10- between 1 mm and 10
mm preferably between 1 and 5 mm. The disintegration speed (Figure 2) as well as dissolution
speed (Figure 3) of tablets prepared from the compacted intermediate can be increased by
augmentation of the compaction force of the roller- 15compactor within the described limits. The
compacted intermediate is received from the compaction rolls in form of ribbons which are directly
broken upsing@cgiagulesibyeagraotuiation-witl witheasmesh séxnpeteedod. BIBW 8921 Blmmfi#hus the

compaction ste t%%cggrgg}gﬁo the inyentis arﬁl%%gnWe compacted intermediate in form of 20granules.

COor 13 1M1 . . . . .
In the second s ep su sequé/nﬂyt e granules are sieved by a sieving machine, as e.g. an oscillating or
conical sieving machine or hammer mill, with a mesh size of 0.5 to 2.0 mm, preferably about 1.0 mm,

resulting thg.campastadiiniarrmpdiatecindhe formeahacpemder itOptinneallaisaionet SiERIBYSIEIS
performed, whereas this one should be.condycted with a mesh size of 0.3 to 0. eferably about
A A e s S R e TR g
intermediateAdlesudts comprising the API BIBW 2992 MA2 in form of a powder are prepared by
30mixing the API with carrier, binder or combination thereof, glidants, colorants and solid flavours in a
freefall or tumble blender, Final blends: Oral powders: WO 2009/147238PCT/EP2009/056944 - 25 -
The internfiddidiErastErEr e SMBAMIT BRARASESFIIA2 in form of a powder is mixed with carriers,
binders" ghistainis, stalodanisuaiod sotidoflaspeuificih & frbe fakhgirs tanebididg efod 8h. Edral 2t 30 u{Est HFhe
intermedie};ﬁa I%Q 88%. ing, BIBW 2992 MAZ2 in form of a powder is mixed with fillers carriers,
binders, solid binders, colorants and solid flavours in a freefall or tumble blender. The blend is

compactekéf’ aFsnep aripiasttr QHEBratEg (' Bys gk sHRHR AP deRReiSYREPAbout 2 mm.
10Pellets insapaeiesa Thaiintonmediate, llent gemprisiighB Mic2392:MAD i iadmofa powelahis
mixed with sali SIpoleylethé/l(%\lgge g%col and microcrystalline cellulose and extruded through a heated

| I'2er 1} .

extruder. 1Pfﬁempee S spﬁeronlzed. After spheronization the resulting pellets are filled in hard
gelatin capsflésenss a particle size corresponding to 90 per cent of the cumulative undersize distribution.
15
—  In the broadest embodiment the particle size distribution is characterized by the ranges x10 <200
pm, Tpm < x50 <300 pm, 75 pm <x90 <600 pm;
—  preferably by the ranges x10 < 100 pm, 1pm <x50 <200 pm, 75 pm <x90 < 400 pm;
~  and, most preferred and as exemplarily shown in Figure 4 and Figure 5, by the ranges:

200 - x10<35 pm, Ipm <x50 <100 um, 75 pm < x90 <200 pm and x100 <1600 pm.

~  Poured Density (p, ) can be specified in the ranges: 0.2 g/mL < p, < 1.0 g/mL
—  Hausner Factor (HF) can be specified in the ranges: 1.00 <HF < 1.30.

25  Imtermediate blends prepared frem the compacted intermediate of BIBW 2992 MA,

A further object of the present invention is directed to intermediate and final blends prepared from the

compacted intermediate comprising BIBW 2992 MA,, suitable for further processing in the

preparation of solid oral dosage forms, as defined hereinbefore with regard to the compacted
30  intermediate.

Intermediate and final blends according to the invention in their broadest embodiments are

characterized by contents selected from components (a) to (g):

(a) compacted intermediate of BIBW 2992 according to the first object of the invention in an



Tablets and Filmcoated Tablets: The intermediate blend comprising BIBW 2992 MA2 in form of a
powder is mixed with fillers carriers, binders, glidants and disintegrants in gg{gﬁggo%ggmgle blender.
Finally the AR E 8 ded to the main-blend and further mixing is performed. rocess for
preparing the solid oral formulations Oral powders: jFhe final powder blend is filled in sachets. 250ral
granules: The granules are filled in sachets. Pellets in capsules: After spheronization the resulting
pellets are filled in hard gelatin capsules. 30 Tablets and Filmcoated Tablets: The final blend is
compressed on a suitable tablet press to produce tablets by an adequate compression force to obtain
the quality parameters with regard to resistance to crushing, tablet height and disintegration as shown
in Table 5. 350ptinnally dhebtab ettt 86 grevdgbted in a drum-coater by a coating suspension e.g.
using a Glatt GC 550/750 coater. WO 2009/147238PCT/EP2009/056944 - 26 - Short description of
the Figures: BIBW 2992 MA2 tablets mentioned in connection with the figures are pharmaceutical
dosage formgBcctiéing s TGRS Higihame Wl AR AN SO Y ticess for preparing the
B1BW 2992 MA2 compacted intermediate, comprising (1) a compaction step using roller compaction
and a granulatipn-unit breaki ) the.ri recey I hy i INto:gr and
02y st L g D raton ol 30 ot B 2005 N2
tablets by increasi@gdiler compaction force. 15Figure 3 shows acceleration of dissolution rate of 20
mg BIBW 2992 MAZ2 tablets by increasing roller compaction force. Figure 4: shows increase of
particle size for, Compacted Intermediates afte falr] ipitake 9 A2 by
variation of chgr)np%lncﬁti{c))rn1 cl)er(:grell%lucletglsnlljr{'ié]da %?%%%%%%@ﬁé%éﬁ%%g%{%s FiggrngB:tM!%%v/\?sg%rease
of particle size forGigliipacted Intermediates after dry granulation step of precipitated BIBW 2992 MA2
by vg(i}riation of Compaction Force measured by Laser Diffraction Analysis. 25 Figure 6: shows the
dissotution comparison of BIBW 2992 MA2 film-coated ta in i f , 30
mg, 40 mg, 5 © é’ ?gé’rd]égrgrl ed i ﬁ“gfofg %} i %u%ﬁ?%&%kgégfoiﬁc%%%&%%g?%Egeg%g%;o%t%rgg? I/Qn:12.
30Figure 7: showstheiglgsolution comparison of BMW 2992 MA?2 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_lz('f) one or more lubricants in an amount of about 0 to 10 % by weight, preferably 0.1 to 10 % by

15 weight, and
(g) 0to 10 % by weight of further excipients and/or adjuvants,

wherein presence of at least one of components (b) to (g) is mandatory but also two up to at most all
20  six of the optional components (b) to (g) are allowed to be present in addition to component (a) in the

intermediate and final blends, the sum of all components adding to 100%.

For the avoidance of doubt, the primary purpose of glidants is to improve flowability of a powder
whereas lubricants prevent ingredients from clumping together, e.g. from sticking to the tablet punches
25 or capsule filling machine. Lubricants also ensure that tablet formation can occur with low friction

between the solid and die wall.

As a matter of course any of the auxiliary components (a) to (g) mentioned generically or specifically

must be edible and pharmacological acceptable.
30

The carrier component (b) may be
solid organic, as
- §Ugars,
(e.g. monosaccharides like glucose; oligosaccharides like sucrose, or disaccharides, as lactose

35 in various crystalline modifications, as precipitated, spray-dried, drum-dried, or co-processed



WO 2009/147238PCT/EP2009/056944 -27- Figure 9: shows the dissolution comparison of BIBW 2992
MAZ2 film-coated tablets 20 mg, 30 mg, 40 mg, 50 mg in water; paddle 50 rpm / n=12. 5Figure 10:
shows the YHARAMULTZRY geometric mean drug plasma concentration-tim m@#@% 2992 after
multiple oral administration of 40 mg ¢.d. BIBW 2982 MA2 tablets for 27 days in TP (treatment period)
| (N=17). The plasma concentration refers to the free base of BIB W2992. Figure 11: shows the
individual and geometric mean dose normalized maximum plasma 10concentrations of BIBW 2992 BS
after multiple oral administration of BIBW 2992 MA, tablets at steady state from four Phase | trials.
Figure 12: shows the individual and geometric mean dose normalized AUCt,ss values at steady state
of BIBW 2992 R§iafienenukipeerak administalinn el BBYY 29adiMARabitetsxatistekdiitstate from
15four Phase | trials . Figure 13: shows the.individual and geometric mean dose normalized maximum
plasma concentf tl%ﬁtgiB%uﬁ[wcfgr@} %Yéegﬁgﬁigngﬁltiple oral administration of BIBW 2992 MA2 tablets at
day 1 of TreatmentiHesicad ifsdrmivries Emewvdamd cdlpjare nicreprvmlarerigiodial and geometric
mean dose normiglized AGRZANRES OF BRBIARSRES glehipuliale arg) administration of BDIW
2992 MAZ2 tablets at day 1 of Treatment Period 1 from one Phase | trial. 25 The following non-limiting
exaniples"5EpE MPIAHEG-L the invention: Table 4 shows solid pharmaceutical compositions according
to the invention. Jaendimsphapladibaantpiaitiophoiphatid B 12092 /AR itabldihatE;eaiciiation A
Ingredient mg per tablet mg per tablet mg per tablet mg per tablet mg per tablet BMW 2992 MAZ2,
unmilled (= BlB\ﬁr%@%ebase) 29.5600

or semisolid as
—  lipids or paraffin.
10
The binders (¢) may be selected from

cellulose and/ or its derivates as microcrystalline cellulose, ethylcellulose,
carboxymethylcellulose, hydroxypropylmethylcellulose, hydroxyethylcellulose,

—  starch or modified starches (e.g. pre-gelatinized, or partially hydrolysed),
15 —  polyethyleneglycols

- polyvinylpyrrolidones (e.g. Kollidon® K30), polyvinylacetates, polyvinylalcohols or co-

polymerisates thereof (e.g. Copovidone).

The glidants (d) may be selected from colloidal silica, light anhydrous silicic acid, crystalline

20  cellulose, tale, or magnesium stearate.

The disintegrants (¢) may be selected from sodium starch glycolate, crospovidone, croscarmellose,

sodium carboxymethylcellulose and dried corn starch.

25 The lubricants (f) may be selected from stearic acid, magnesium stearate, sodium stearylfumarate,

glycerol tribehenate or polyethylene glycol.

The further excipients and/or adjuvants may be selected from any other components not falling under
the definitions of components (b) to (f) or not specifically mentioned for components (b) to (). Only
30  exemplary, coloring agents including dyes and pigments such as iron oxide red or yellow, and titanium

dioxide would fall under this category.

Preferred embodiments (1) and (2) of the intermediate blends according fo the invention are

characterized as follows (amounts are provided in % by weight of total intermediate blend):



(20.0000) 44.3400 (30.0000) 59.1200 (40.0000) 73.9000 (50.0000) 103.4600 (70.0000) Lactose
monohydrate 123.8600 185.7900 247.7200 309.6500 433.5100 WO
2009/1472%8P@%/EB2809/056944 - 28 - Formulations A, B, C, D and E aretHBRAL N tan be
coated with a film-coat according to Table 6. Table § shows exemplary properties of solid B1BW 2992
MA2 Tablets. 5Table 5:Exemplary properties of solid BMW 2992 MA2 Tablets to be obtained by
adequate compaction hardness of the tablet press Formulation Tablet Property Resistance to crushing
Height Disinte- gration A Target 75 N 3.5 mm < 15 min

(H (1.1) Compacted intermediate of BIBW 2992 MA,: 5% -50%
(1.2) Carrier/binder or combination thereof: 55% - 95%
(1.3} Disintegrant: 0.5% - 3.0%
5 (1.4) Glidant: 0.1% - 2.0%
(1.5) Lubricant: 0% - 2.0%
(1 .6)- Further excipients and/or adjuvants 0to 5 %.

Any binary, ternary, quaternary or quinary combination comprising (1.1)and 1, 2,3 or4 of (1.2), (1.3)
10 (1.4), (1.5) and (1.6), wherein the amounts of the components provided have been corrected due to

absent components, are understood to be further preferred embodiments of intermediate blends.

(2) (2.1) Compacted intermediate of BIBW 2992 MA,: 15 % - 30%
(2.2) Carrier/binder or combination thereof: 75% - 85%
15 (2.3) Disintegrant: 1.5%- 2.5%
(2.4) Glidant: 0.1%- 1.0%
(2.5) Lubricant: 0% - 1.0%
(2.6) Further excipients and/or adjuvants 0to3%.

20 Any binary, ternary, quaternary or quinary combination comprising (2.1) and 1, 2, 3 or 4 of (2.2), (2.3)
(2.4), (2.5) and (2.6), wherein the amounts of the components provided have been corrected due to

absent components, are understood to be further preferred embodiments of intermediate blends.

Preferred embodiments (3), (4) and (5) of the final blends according to the invention are characterized

25  as follows (amounts are provided in % by weight of total final blend):

3 (3.1) Compacted intermediate of BIBW 2992 MA: 5% ~50%
(3.2) Carrier/binder or combination thereof: 55% - 95%
(3.3} Disintegrant: ¢.5%- 3.0%
30 (3.4) Glidant; 0.1%- 2.0%
(3.5) Lubricant: 0.5%- 3.0%
(3.6) Further excipients and/or adjuvants 0tol%.

Any binary, ternary, quaternary or quinary combination comprising (3.1)and 1, 2, 3 or 4 0f (3.2), (3.3)

35 (3.4), (3.5) and (3.6), wherein the amounts of the components provided have been corrected due to



Limits of mean 20 N n.a. n.a. Limits of single >45 N 3.2 -3.8 mm <20 min B Target 90N 4.1 mm <15

min Limits of mean 20 N n.a. n.a. Limits of single >65 N 3.8 - 4.4 min <20 min C Target 100N 4.5
mm <15 mi?’ Bt 5 hean 20 N n.a. n.a. PCT/EP2665/056544

=20 -

absent components, are understood to be further preferred embodiments of intermediate blends.

(4) (4.1) Compacted intermediate of BIBW 2992 MA,: 25%-35%
(4.2) Carrier or Combination thereof: 75% - 85%
5 (4.3) Disintegrant: (.5%- 3.0%
(4.4) Glidant: 0.1%- 2.0%
(4.5) Lubricant: 0.5%- 3.0%
(4.6)  Further excipients and/or adjuvants O0to 1 %.

10 Any binary, ternary, quaternary or quinary combination comprising (4.1) and 1,2, 3 or 4 of (4.2), (4.3)
(4.4), (4.5) and (4.6), wherein the amounts of the components provided have been corrected due to

absent components, are understood to be further preferred embodiments of intermediate blends.

{5) (5.1) Compacted intermediate of BIBW 2992 MA;: 10% - 25%
15 (5.2) Carrier or Combination thereof: 75% - 85%
(5.3) Disintegrant: ' 0.5%- 3.0%
(5.4) Glidant: 0.1%- 2.0%
(5.5) Lubricant: 0.5%- 3.0%
(5.6) Further excipients and/or adjuvants 0to 1 %.

20
Any binary, ternary, quaternary or quinary combination comprising (5.1) and 1, 2, 3 or 4 of (5.2), (5.3)
(5.4), (5.5) and (5.6), wherein the amounts of the components provided have been corrected due to

absent components, are understood to be further preferred embodiments of intermediate blends.

25  Solid oral formulation ready for use/ingestion

Solid oral formulations ready for use/ingestion made from the compacted intermediate of BIBW 2992
MA, or from intermediate blends comprise powders, granules, pellets, tablets, capsules, chewable
tablets, dispersible tables, troches and lozenges.

30
Capsule formulations according to the invention comprise the powdery compacted intermediate of
BIBW 2992 MA,, an intermediate blend comprising the powdery compacted intermediate, pellets or
granules obtained by conventional wet-, dry or hot-melt granulation of a suitable intermediate blend,
filled in conventional capsules, e.g. hard gelatin or HPMC capsules.

35



Limits of single >80 N 4.2 - 4.8 mm <20 min D Target 110 N 5.1 mm < 15 min Limits of mean 20 N

n.a. n.a. Limits of single > 90N 4.8 - 5.4 mm <20 min E Target 125 N 5.9 mm <15 min Limits of mean
20 N n.a. N8 *PRil g%mgle >95 N 5.6 - 6.2 mm <20 min PCT/ER2005/056244

-91-

Tablet formulations according to the invention comprise such tablets obtained by direct compression
of a suitable final blend or by tableting of pellets or granules obtained by conventional wet-, dry or

hot-melt granulation of a suitable intermediate blend.

5 The tablet formulations according to the invention may be uncoated or coated, e.g. film-coated, using
suitable coatings known not to negatively affect the dissolution properties of the final formulation. For
instance the tablets can be provided with a seal coat for protection of the patients environment and
clinical staff as well as for moisture: protection purposes by dissolving a high molecular weight
polymer as polyvinylpyrrolidone or hydroxypropyl-methylcellulose together with plasticizers,

10 lubricants and optionally pigments and tensides in water or organic solvent as acetone and spraying
this mixture on the tablet cores inside a coating equipment as a pan coater or a fluidized bed coater

with wurster insert.

Additionally, agents such as beeswax, shellac, cellulose acetate phthalate, polyvinyl acetate phthalate,
15  zein, film forming polymers such as hydroxypropyl cellulose, ethylcellulose and polymeric
methacrylates can be applied to the tablets, provided that the coating has no substantial effect on the
disintegration/dissolution of the dosage form and that the coated dosage form is not affected in its

stability.

20  After the dosage form is filmcoated, a sugar coating may be applied onto the sealed pharmaceutical
dosage form. The sugar coating may comprise sucrose, dextrose, sorbitol and the like or mixtures

thereof, If desired, colorants or opacifiers may be added to the sugar solution.

The solid oral formulations according to the present invention preferably contain 1 to 150 mg, more

25  preferably 5 to 100 mg, of the APL, based on BIBW 2992 (the amounts given in this paragraph and for
the total composition of tablet formulations hereinafter are recalculated from the amounts of BIBW
2992 MA, to refer to the content of the free base BIBW 2992). Presently preferred forms comprise 3,
10, 20, 30, 40, 50, 70 or 100 mg of BIBW 2992, respectively.

30  For instance, the total composition of tablet formulations according to the invention may vary within
the following ranges, with the proviso that the proportional composition given above with respect to

the intermediate blends is met:

1 to 150 mg of BIBW 2992,

35 50 to 500 mg of carrier, binder or combination thereof



WO 2009/147238PCTIEP2009/056944 - 29 - Table 6:Exemplary composition of Filmcoatings for

Formulation A-E Coating for Formulation A Ingredient mg per tablet Hypromellose 2.5000 3.5000
4.0000 5.0W6b2%‘.’8(66'8%§golyethylene glycol 400 0.5000 0.7000 0.8000 1.0000" 5888/ %2k tum dioxid
1.1300 0.6825 1.8080 0.9750 1.1700 v

0.1 to 5 mg of a glidant,
1 to 15 mg of a disintegrant,

I to 15 mg of a lubricant,
5  preferably

20 to 70 mg of BIBW 2992,
120 to 500 mg of carrier, binder or combination thereof
0.5 to 5 mg of a glidant,
10 2.5 to 15 mg of a disintegrant,
2.5 to 15 mg of a lubricant,

Solid fomulations of the present invention tend to be low hygroscopic. They may be packaged using
PVC-blisters, PVDIC-blisters or a moisture-proof packaging material such as aluminium foil blister
15  packs, alu/alu blister, transparent or opaque polymer blister with pouch, polypropylene tubes, glass
bottles and HDPE bottles optionally containing a child-resistant feature or may be tamper evident. The
primary packaging material may comprise a desiccant such as molecular sieve or silica gel to improve
chemical stability of the API. Opaque packaging such as colored blister materials, tubes, brown glass
bottles or the like can be used to prolong shelflife of the API by reduction of photodegradation.
20
Process for preparing compacted intermediates, intermediate blends and solid oral

formulations

Another object of the present invention is directed to methods for producing the compacted
25 intermediate of BIBW 2992 MA.,, the intermediate blends and the solid oral formulations mentioned

hereinbefore.
Process for preparing compacted intermediates

30  The compacted intermediate comprising BIBW 2992 MA; in form of a powder is obtainable by a
compaction step selected from roller compaction, briquetting or slugging, combined with at least one
sieving step additional to the break-up of the ribbon or briquettes, (Figure 1), optionally in mixture

with a lubricant.



Indigo Carmine aluminum lacquer 0.0700 0.2450 0.1120 0.3500 0.4200 Talcum 0.6500 1.6625 1.0400
2.3750 2.8500 Polysorbate 80 0.1500 0.2100 0.2400 0.3000 0.3600 Purified water (volatile
componenty @ 2#47%$000 7.0000 8.0000 10.0000 12.0000 5Table 7 shEWEEREHTARE 4olid
pharmaceutical compositions according to the inventian. Table 7:Exemplary composition of solid
B1BW 2992 MA2 Tablets Formulation

The roller compaction step was introduced for densification of the material (see Table 3), which may
have '

~  avariability of the poured density between 0.10 and 0.4 mg/mL (see Table 1) and

—~  a Hausner Factor between 1.05 and 1.61 (see Table 1).

5  Table3: Powder and Tablet Characteristics of BIBW 2992 MA, before and after introduction
of Roller Compaction and Sieving
Drug Substance Batch 1 1 1 1 2 3
Poured density [g/mL] 0.12 0.12 0.12 0.12 0.31 0.40
Roller Compaction No Yes
Sieving 1 No Sieve A
Sieving 2 No No Sieve B Sieve C
Poured density {g/mL]
of Compacted Intermediate of -- 0.33 0.29 (.24 0.41 0.36
BIBW 2992 MA,
Poured densi mi
. & [g/mL] 0.40 0.56 0.53 0.53 0.60 0.60
of Final Blend
RSD- Tablet Content [%]
-k 7.7 3.6 1.4 - F ok
(Low Dose)
RSD- Tablet Content [%]
- 3.4 1.4 1.0 0.8 1.7
(High Dose)

RSD: Relative Standard Deviation

* Tableting not possible due to improper filling of the dies, sticking, laminating of tablets
** Not produced

10
The roller compaction may be carried out with
—  APIBIBW 2992 MA, alone or, optionally, with
—  apre-blend of the API with 0 to 1.0% of a lubricant in a freefall or tumble blender to prevent
major sticking on the compaction rols.
15 —  Addition of a lubricant can be avoided if an agitated pre-blend is used and kept under

agitation when loading onto the roller compactor.

The API or pre-blend of the API is compacted on a conventional roller compactor

—  optionally with horizontally, vertically or 45° angle alignment of the compaction rolls,



Ingredient mg per tablet mg per tablet mg per tablet 147.800 (100.0000) mg per tablet mg per tablet
mg per tablet BIBW 2992 MA2, unmilled (= BIBW 2992 base) 7.390 (5.00) 29.560 (20.0000) 7.390
(5.00) 29.588 0885 147.800 (100.00) Lactose monohydrate 58.048 285 ¥§68845 56+

-24 -

—  which m.éy be smooth or shaped on their surface.

The compaction force may vary

—  between 1 kXN/cm and 20 iN/em,
5 - preferably between 2 kN/cm and 10 kN/cm,

at a compaction speed of the compaction rolls
—  between 1 rpm and 30 rpm,
~  preferably between 1 rpm and 10 rpm,

and a gap width between the compaction rolls

10 ~  between 1 mm and 10 mm

—  preferably between | and 5 mm.

The disintegration speed (Figure 2) as well as dissolution speed (Figure 3) of tablets prepared from the
compacted intermediate can be increased by augmentation of the compaction force of the roller-

15 compactor within the described limits.

The compacted intermediate is received from the compaction rolls in form of ribbons which are
directly broken up into granules by a granulation-unit with a mesh size between 0.5 mm and 1.6 mm.
Thus the compaction step according to the invention results the compacted intermediate in form of
20 granules.
In the second step subsequently the granules are sieved by a sieving machine, as e.g. an oscillating or
conical sieving machine or hammer mill, with a mesh size of 0.5 to 2.0 mm, preferably about 1.0 mm,
resulting the compacted intermediate in the form of a powder, Optionally a second sieving step is
performed, whereas this one should be conducted with a mesh size of 0.3 to 0.5 mm, preferably about

25 0.5 mm.

Process for preparing the intermediate blends and final blends

Intermediate blends:

Any intermediate blends comprising the API BIBW 2992 MA, in form of a powder are prepared by
30  mixing the API with carrier, binder or combination thereof, glidants, colorants and solid flavours in a

freefall or tumble blender.

Fmal blends:

Oral powders:



65.435 261.740 616.200 Microcrystalline cellulose 7.500 30.000 80.000 Crospovidone 0.750 3.000
8.000 0.750 3.000 16.000 Colloidal anhydrous silica 0.375 1.500 4.000 0.300 1.200 8.000 Magnesium
stearate 09972898673 000 1.125 75.00 4.500 300.00 12.000 800.00 Tothf T/EF2009/056944

-25 -

The intermediate blend comprising BIBW 2992 MA, in form of a powder is mixed with

carriers, binders,, glidants, colorants and solid flavours in a freefall or tumble blender.

Oral granules:
5 The intermediate blend comprising BIBW 2992 MA, in form of a powder is mixed with fillers
carriers, binders, solid binders, colorants and solid flavours in a freefall or tumble blender. The
blend is compacted on a roller compactor and broken up by a granulation-unit with a mesh

size of about 2 mm.

10 Pellets in capsules:
The intermediate blend comprising BIBW 2992 MA, in form of a powder is mixed with solid
polyethylene glycol and microcrystalline cellulose and extruded through a heated extruder.

The pellets are spheronized. After spheronization the resulting pellets are filled in hard gelatin

capsules.
15
Tablets and Filmcoated Tablets:
The intermediate blend comprising BIBW 2992 MA, in form of a powder is mixed with fillers
carriers, binders, glidants and disintegrants in a freefall or tumble blender. Finally the lubricant
is added to the main-blend and further mixing is performed.
20

Process for preparing the solid oral formulations

Oral powders:

The final powder blend is filled in sachets.

25  Oral granules:
The granules are filled in sachets.

Pellets in capsules:

After spheronization the resulting pellets are filled in hard gelatin capsules.

30
Tablets and Filmcoated Tablets:
The final blend is compressed on a suitable tablet press to produce tablets by an adequate
compression force to obtain the quality parameters with regard to resistance to crushing, tablet
height and disintegration as shown in Table 5.
35 Optionally the tablet cores are coated in a drum-coater by a coating suspension e.g. using a

Glatt GC 550/750 coater,



75.00 300.00 800.00 Formulations F, G and 1-1 are tablets which can be coated with a film-coat
according to Table 8. WO 2009/147238PCT/EP2009/056944 - 30 - Table 8:Exemplary composition of

Filmcoatin&éqaﬁqs—)gr%%tion F-H Coating for Formulation Ingredient DiJSEIW@f %ﬁomellose

1.500 5.000 10.000 Polyethylene glycol 400 0.15Q §z200 1.000 Titanium dioxid 0.750 2.500 5.000
Talcum 0.600 2.000 4.000

Short description of the Fignres:

BIBW 2992 MA, tablets mentioned in connection with the figures are pharmaceutical dosage forms

according fo the invention.

Figure I schematically shows the process for preparing the BIBW 2992 MA, compacted intermediate,
comprising

(1) a compaction step using roller compaction and a granulation-unit breaking up the ribbons received
from the compaction rolls into granules, and

10 (2) a sieving step.

Figure 2 shows acceleration of disintegration time of 20 mg BIBW 2992 MA, tablets by increasing

roller compaction force.

15  Figure 3 shows acceleration of dissolution rate of 20 mg BIBW 2992 MA, tablets by increasing roller

compaction force.

Figure 4: shows increase of particle size for Compacted Intermediates after dry granulation step of
precipitated BIBW 2992 MA, by variation of Compaction Force measured by Optical Particle Size
20 Analysis.

Figure 3: shows increase of particle size for Compacted Intermediates after dry granulation step of
precipitated BIBW 2992 MA, by variation of Compaction Force measured by Laser Diffraction
Analysis.

Figure 6: 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 0.1 M hydrochloric acid, pH 1.0;
paddie 75 rpm / n=12.

30  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
35  strenghts of 20 mg, 30 mg, 40 mg, 50 mg in 0.05 M phosphate buffer, pH 6.8; paddle 75 rpm / n=12.



Purified water (volatile component) Total 3.000 10.000 20.000 5Table 9 shows alternative
pharmaceutical compositions according to the invention. L, M and N are tablets, O can be compressed
to form tabfEes249HBtEmelt-granulation or it can be used as oral granule itEPAHRNE Hcan be
extruded to pellets and filled into a hard capsule. Table 9:Exemplary composition of Solid BIBW 2992
MA2 Formulations Formulation L M N 0 P Q BIBW 2992 MA2 Compacted Intermediate 60.0 mg 30.0
mg 30.0 mg 30.0 mg 30.0 mg 30.0 mg Lactose monohydrate 42.5 mg 125.0 mg .. - - 125.0 mg
Microcrystalline cellulose ..

Figure 9: shows the dissolution comparison of BIBW 2992 MA, film-coated tablets 20 mg, 30 mg, 40
mg, 50 mg in water; paddle 50 rpm / n=12.

5  Figure 10: shows the individual and geometric mean drug plasma concentration-time profiles of
BIBW2992 after multiple oral administration of 40 mg q.d. BIBW 2992 MA, tablets for 27 days in TP
(treatment period) 1 (N=17). The plasma concentration refers to the free base of BIBW2992.

Figure 11: shows the individual and geometric mean dose normalized maximum plasma
10 concentrations of BIBW 2992 BS after multiple oral administration of BIBW 2992 MA, tablets at

steady state from four Phase I trials.

Figure 12: shows the individual and geometric mean dose normalized AUCT,ss values at steady state
of BIBW 2992 BS after multiple oral administration of BIBW 2992 MA, tablets at steady state from
15 four Phase [ trials .

Figure 13: shows the individual and geomefric mean dose normalized maximum plasma
concentrations BIBW 2992 BS after multiple oral administration of BIBW 2992 MA, tablets at day 1
of Treatment Period 1 from one Phase I trial.

20
Figure 14: shows the individual and geometric mean dose normalized AUCq., values of BIBW 2992
BS after multiple oral administration of BIBW 2992 MA, tablets at day 1 of Treatment Period 1 from

one Phase I trial,

25  The following non-limiting examples serve to illustrate the invention:

Table 4 shows solid pharmaceutical compositions according to the invention.

Table 4: Exemplary composition of solid BIBW 2992 MA, Tablets
Formeulation A B C b E
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




20.0 mg 125.0 mg 70.0 mg 20.0 mg Calcium phopsphate 40.5 mg - 20.0 mg - - Soybean Oil - - -
145.0 mg Macrogol 6000 - - - 80.0 mg - Copovidone 2.0 mg - - - Sodium starch glycolate 5.0 mg

WO 2009/147238 PCT/EP2689/056944
-28 -

Microcrystalline cellulose 18.4800 27.7200 36.9600 46.2000 64.6800

Crospovidone 3.6000 5.4000 7.2000 9.0000 12.6000

Colloidal anhydrous silica 0.9000 1.3500 1.8000 2.2500 3.1500

Magnesium stearate 3.6000 54000 7.2000 9.0000 12.6000

Total 180.006G0 270.6600 360.0006 450.0000 630.0000

Formulations A, B, C, D and E are tablets which can be coated with a film-coat according to Table 6.

Table 5 shows exemplary properties of solid BIBW 2992 MA,; Tablets.
5  Table5: Exemplary properties of solid BIBW 2992 MA, Tablets to be obtained by adequate

compaction hardness of the tablet press

Resistance Disinte-
Formulation Tablet Property to' Height ‘ gration
crushing

Target 75N 3.5 mm < 15 min

A Limits of mean +20N n.a. n.a.
Limits of single >45 N 3.2-3.8 mm <20 min
Target G0N 4.1 mun < 15 min

B Limits of mean +20N n.a. 1.a.
Limits of single >65N 3.8-44mm <20 min
Target 100N 4.5 mm < 15 min

C Limits of mean +20N n.a. n.a.
Limits of single > 80N 42 -4.8 mm <20 min
Target 110N 5.1 mm < 15 min

D Limits of mean + 20N n.a. ..
Limits of single >90 N 48-54mm <20 min
Target | 125N 5.9 mm <15 min

E Limits of mean 20N n.a. n.a.
Limits of single >95N 56-62mm < 20 min




_ - Crospovidone 5.0 mg 5.0 mg - 5.0 mg Colloidal silica 1.0 mg 1.0 mg 1.0 mg - 10.0 1.0 mg Solid
flavour . .. 5.0 mg - 4.0 mg Magnesium stearate 4.0 mg 4.0 mg 4.0 mg - - Total 185.0 mg
4

WO 2009/147238 PCT/EPZO09/0569
-9 .
Table 6. Exemplary composition of Filmcoatings for Formulation A-E
Coating for Formulation A B C D E
Ingredient mg per tablet
Hypromellose 2.5000 3.5000 4.0000 5.0000 6.0000
Polyethylene glycol 400 0.5000 0.7000 0.8000 1.6600 1.2000
Titanium dioxid 1.1300 0.6825 1.8080 0.9750 1.1700
Indigo Carmine aluminum 00700 02450/  0.1120] 03500,  0.4200
lacquer
Talcum 0.6500 1.6625 1.0400 2.3750 2.8500
Polysorbate 80 0.1500 0.2100 0.2400 0.3000 0.3600
Purified water _ R _ _ -
(volatile component)
Total 5.0000 7.0000 8.0000 10.0000 12,6000

5  Table 7 shows alternative solid pharmaceutical compositions according to the invention.

Table 7: Exemplary composition of solid BIBW 2992 MA,; Tablets
Formulation F G H I J K
Ingredient mg per | mg per mg per | mg per | mgper | mg per
tabiet tablet tablet tablet tablet tablet
BIBW 2992 MA,, unmilled 7.390 29.560 147.800| 7.390 29.560 | = 147.800
(= BIBW 2992 base) (5.00) | (20.0000)i (100.0000)[ (5.00)| (20.0000)| (100.00)
Lactose monohydrate 58.048| 232.190 550.200f 65.435| 261.740] 616.200
Microcrystalline cellulose 7.500 30.000 80.000 - — -
Crospovidone 0.750 3.000 8.000] 0.750 3.000 16.000
Colloidal anhydrous silica 0.375 1.500 4.000] 0300 1.200 8.000
_Ma@esium stearate 0.937 3.750 10.000 1.125 4.500 12.000
Total 75.00 300.00 800.00| 75.00 300.00 800.00

Formulations F, G and H are tablets which can be coated with a film-coat according to Table 8.
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185.0 mg 185.0 mg 185.0 mg 185.0 mg 185.0 mg - 31 - Formulation P is prepared as a liquid fillmix of
suspended compacted intermediate of BIBW 2992 MA2. After homogenization it is filled either in hard
or soft gelé’f]iﬂ EAPE B Formulation Q is an oral powder. -3 2 - CLAIMS]I).{:K’lggﬁ%%{%?g%ﬁntermediate
consisting of -30-
44(3-chloro-4-fluorophenyl)amino]-6-{[4-(N,Ndimethylamino)-1-oxo-2-buten-1-yllaminol-74(S)-tetrahydr
ofuran-3-yloxy)-quinazoline dimaleate (BMW 2992 dimaleate) in form of a powder obtained by a roller
compaction step, combined with at least one sieving step after compaction, optionally in mixture with a
lubricant in an amount of 0 to 1.0 % calculated on the amount of BMW 2992 dimaleate by weight,
characterigggdw a partiglg.sine,distiiution of x1Ac200:00; femnsathd €300 gm, 75 gm <x90 <600
gm. 2. The compacted intermediate of claim 1 characterized by a poured density (Pp) in the range of
0.2 g/inL < pp < 1.0 g/mL and/or a Hausner Factor (HF) in the range of 1.00 < HF < 1.30, both
measured peGRriNg, {arb R fikiea-9-15 (Ruropgan Piarmacopog, 4. Ed.). 3. An intermediate or final
blend preppgred-from-thecompactegintermediate of any, of cfaims 1'or 2. 4. The intermediate or final
blend acc B‘?ﬁﬁer Baim 3, further characteriz g‘%gegén?e%s selected-from components (a) to (g): ()
compacted Hireromediete of BIBW 2992 dirhaf¥ate in ah-&fount of %8 bo % by weight, (b) optionally
one or morapggrg{@ﬁlil@ an-amaepnt pf 10 tg 99¢% by weight, (c) one exorpore binders in an amount of 0
to 99 % bylwetght;-(d) oneormore giiddmos7i L& amoLE or 010 ngéb%y weight, (e) one or more
disintegrangs TARERRBIRNt of 0 to 10 9% by wight, (0-3he oF morelubribants in an amount of 0 to 10 %
by weight, fifacigh 0 to 10% by weight of fli#Ret excimef8 and/orbbfdyants, -33-. wherein presence
of at least ¢periFiedorapenents (b) to (g) is mandatory but also two up tg at most all six of the optional
componentg ¥blptide (ehrararaitdwed to be present in additionto compaondnt (a) in the intermediate and
final blend ithegum of all components addipgap 10096.966 Solid pédltrmulations prepared from the
compacted- 99z dimaleate accoraing to any of claims 1 or 2 or from an
intermediate blend according to claim 3 or 4. 6. Solid oral formulations according to claim 5 selected
from powders, granules, pellets, tablets, capsules, chewable tablets, dispersible tables, troches and
lozenges.TiSolighesaldebiatiac phndingdaicihivorhpcitaineddbyditigeot thenmpression.oMa didal biend
according, to, claim 3 or.4 or by tabletin lesphtai Y, tion - or
hot-melt ggtfag%?aﬁatr{i%ﬁa Bfkéencicr)ﬁg{rlﬁ%e(ﬁa{?egfg en(](iaft léfcé%o%gt %rg?l I'?(l)tl C gall{r)nglt??{gﬁ ﬁ(}lﬂ S?ﬁgé %gb%t %F\%Ileg%m&%%/ said
tablet beiggruren Adaretivoligae by, srmdsddeoesligs a1l tor SAHT2PHSB, comprising 1 to 150 mg
of BIBW 2992 (based on the free base%. 10. %I’Q(ﬁ

. im 7,8 0r9, comprising 1 to 150 mg of
BIBW 299288% 500 M EPEHTEPIIRHEP 8 2°¢0Mm |¥é§%3t%é€ B mg of a glidant, Ito 15
N O

mg of a disintegrant, and

Formulation 1. M P Q
BIBW 2992 MA, 600mg | 300mg | 30.0mg | 300mg | 300mg | 30.0mg
Compacted Intermediate
Lactose monohydrate 42.5mg |125.0 mg - - - 125.0 mg
Microcrystalline cellulose i 20.0mg | 125.0 mg | 70.0 mg - 20.0 mg
Calcium phopsphate 40.5 mg - 20.0 mg - - -
Soybean Oil } - - - 145.0 mg -
Macrogol 6000 ) ) ) 80.0 mg -
Copovidone 2.0mg - - - - .
Sodium starch glycolate »-0 mg - " - - -
Crospovidone - 50mg i 5.0mg - - 5.0 mg
Colloidal silica 1.0mg 1.0mg 1.0mg - 10.0 1.0 mg
Solid flavour - g - 5.0 mg - 4.0 mg
Magnesium stearate 4.0 mg 4.0mg 4.0 mg - - -
Total 185.0mg |185.0mg | 1850 mg |185.0mg |185.0mg |185.0mg
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Ito 15 mg of a lubricant. 11. The tablet of claim 7, 8 or 9, comprising 20 to 70 mg of BIBW 2992, 120
to 500 mg of carrier, binder or combination thereof 0.5 to 5 mg of a glidant, 2.5 to 15 mg of a
disintegralW @AY B4 5 mg of a lubricant. -33a- 12. The tablet of claim £ Bidr%h4Pdtterized by a
composition selected from formulations A, B, C, D_apd E: Formulation A B C D E Ingredient mg per
tablet mg per tablet mg per tablet mg per tablet mg per tablet BB3W2992di aleate. unmilled (= BIBW
2992 base) 29.5600 (20.0000) 44.3400 (30.0000) 59.1200

Formulation P is prepared as a liquid fillmix of suspended compacted intermediate of BIBW 2992

MA,. After homogenization it is filled either in hard or soft gelatin capsules. Formulation Q is an oral

powder.



(40.0000) 73.9000 (50.0000) 103.4600 (70.0000) Lactose monohydrate 123.8600 185.7900 247.7200
309.6500 433.5100 Microcrystalline cellulose 18,48Q0 27.7200 36.9600 46.2000 64.6800
Crospovidone 3.6000 5.4000 7.2000 9.0000 12.6000 Colloidal anhydrous silica 0.9000 1.3500 1.8000
2.2500 3.1500 Magnesium stearate 3.6000 5.4000 7.2000 9.0000 12.6000

CLAIMS

1. A compacted intermediate consisting of 4-[(3-chioro-4-fluorophenyljamino]-6-{[4-(N,N-
dimethylamino)-1-oxo-2-buten-1-ylJamino}-7-((8)-tetrahydrofuran-3-yloxy)-quinazoline  dimaleate
(BIBW 2992 dimaleate) in form of a powder obtained by a roller compaction step, combined with at
least one sieving step after compaction, optionally in mixture with a tubricant in an amount of ¢ to 1.0
% caiculated on the amount of BIBW 2992 dimaleate by weight, characterized by a particle size
distribution of

x10 <200 pm, Tuym < x50 < 300 pwm, 75 pm < x90 <600 pm.

2. The compacted intermediate of claim 1 characterized by a poured density (p, ) in the range of 0.2
g/ml, < p, < 1.0 g/mL and/or a Hausner Factor (HF) in the range of 1.00 < HF < 1.30, both measured
according to Ph. Eur, 2.9.15 (Turopean Pharmacopoeta, 4. Ed.).

3. An intermediate or final blend prepared from the compacted intermediate of any of claims 1 or 2.

4. The intermediate or final blend according to claim 3, further characterized by contents selected from

components (a) to (g):
(a) compacted intermediate of BIBW 2992 dimaleate in an amount of 1 to 99 % by weight,
{b) optionally one or more carriers in an amount of 10 to 99 % by weight,
{(c¢) one or more binders in an amount of 0 to 99 % by weight,
(d} one or more glidants in an amount of 0 to 10 % by weight,
(e} one or more disintegranis in an amount of 0 to 10 % by weight,
(f) one or more lubricants in an amount of 0 to 10 % by weight, and

(g) Oto 10 % by weight of firther excipients and/or adjuvants,



Total 180.0000 270.0000 360.0000 450.0000 630.0000 which optionally are coated with a film-coat
characterized by the following compositions selected 4qr formulations A, B, C, D and E: Coating for
Formulation A B C D E Ingredient mg per tablet Hypromellose 2.5000 3.5000 4.0000 5.0000 6.0000
Polyethylene glycol 400 0.5000 0.7000 0.8000 1.0000 1.2000 Titanium dioxid 1.1300 0.6825 1.8080
0.9750

wherein presence of at least one of components (b) to (g) is mandatory but also two up to at most all
six of the optional components (b) to (g) are allowed to be present in addition to component (a) in the

intermediate and final blend, the sum of all components adding to 100%.

5. Solid oral formulations prepared from the compacted intermediate of BIBW 2992 dimaleate

according to any of claims I or 2 or from an intermediate blend according to claim 3 or 4.

6. Solid oral formulations according to claim 5 selected from powders, granules, pellets, tablets,

capsules, chewable tablets, dispersible tables, troches and lozenges.

7. Solid oral tablet according to claim 5, obtained by direct compression of a final blend according to
claim 3 or 4 or by tableting of pellets or granules obtained by conventional wet-, dry or hot-melt

granulation of an intermediate blend according to claim 3 or 4,
8. The tablet of claim 7, said tablet being uncoated or coated, e.g. film-coated.
9. The tablet of claim 7 or §, comprising 1 to 150 mg of BIBW 2992 (based on the free base),

10. The tablet of claim 7, 8 or 9, comprising
1to 150 mg of BIBW 2992,
50 to 500 mg of carrter, binder or a combination thereof,
0.1 to 5 mg of a glidant,
1 to 15 mg of a disintegrant, and

1 to 15 mg of a lubricant.

11, The tablet of claim 7, 8 or 9, comprising
20 to 70 mg of BIBW 2992,
120 to 500 mg of carrier, binder or combination thereof
0.5 to 5 mg of a glidant,
2.5 t0 15 mg of a disintegrant, and

2.510 15 mg of a lubricant.



1.1700 Indigo Carmine aluminum lacquer 0.0700 0.2450 0.1120 0.3500 0.4200 Talcum 0.6500 1.6625
1.0400 2.3750 2.8500 Polysorbate 80 0.1500 0:3$60 0.2400 0.3000 0.3600 Purified water (volatile
component)  Total 5.0000 7.0000 8.0000 10.0000 12.0000 -33b- 13. The tablet of claim 7, 8 or 9,
characterized by a composition selected from formulations F, G, H, I, J and K: formulations F, G and H
optionalh2 bEindpbisheddisvit 28filndhcdatacharadtbyiz ednipp shedclibatimigfvonfposiiciess A, B, C, D

and E:
Formulation A B C b E
mg per mg per mg per mg per mg per
Ingredient
tablet tablet tablet tablet tablet
BIBW 2992  dimaleaie)
29.5600 44.3400 59.1200 73.9000 |103.4600
unmilied
(20.0000) | (30.06000) (40.0000) 1 (50.0000) | (70.0000)
(= BIBW 2992 base)
Lactose monohydrate 123.8600 185.7900 247.7200 309.6500 433.5100
Microcrystalline cellulose 18.4800 27.7200 36.9600 46.2000 64.6800
Crospovidone 3.6000 5.4000 7.2000 9.0000 12.6000
Colloidal anhydrous silica  §0.9000 1.3500 1.8000 2.2500 3.1500
Magnesium stearate 3.6000 5.4000 7.2000 9.6000 12,6000
Total 180.0000 276.0600 360.0000 450.0060 630.0000

which optionally are coated with a film-coat characterized by the following compositions selected for
formulations A, B, C,Dand E:

Coating for Formulation | A B C D E
Ingredient mg per tablet

Hypromellose 2.5000 3.5600 4.0000 5.0000 6.0000
Polyethylene glycol 400 | 0.5000 0.7600 0.8000 1.0000 1.2000
Titanium dioxid 1.1300 0.6825 1.8080 0.9750 1.1700
Ef;igrcamne alumimum g 0700 102450 01120 |03500 |0.4200
Talcum 0.6500 1.6625 1.0400 2.3750 2.8500
Polysorbate 80 0.1500 0.2100 (.2400 0.3000 0.3600
Purified water _ 3 . B B
{(volatile component)

Total 5.0000 7.00060 8.0009 10.6006 12.0000




Coating for Formulation Ingredient mg per tablet Hypromellose 1.500 5.000 10.000 Polyethylene
glycol 400 0.150 0.500 1.000 Titanium dioxid 0.758t2:500 5.000 Talcum 0.600 2.000 4.000 Purified
water (volatile component) Total 3.000 10.000 20.000 14. Solid fomulation of any of claims 5 to 13,
packaged in PVC-blisters, PVDC-blisters or a moisture-proof packaging material such as aluminium
foil blistéBpabk&bddtitdkelapliste? o dndparaati i dyaquepsiyimesdidigtdriwithfpouditiqelijpfoplyene
tubes, celpyeg blister materials, tubes, brown glass bottles glass bottles and HDPE bottles optionally
containing a child-resistant feature, optionally comprising a desiccant such as molecular sieve or silica

gel.

Formulation F G H I J K

mg per | mg per mg per | mgper; mgper | mgper
Ingredient

tablet tablet tablet tablet tablet tabiet
BIBW 2992  dimaleate)

‘ 7.390  129.560 147.800 7390 1293560 147.800
unmilled (5.00) 1(20.0000} | (100.0000) !(5.00) (100.00)
(= BIBW 2992 base) ' ' ' ' (20.0000) '
Lactose monohydrate 58.048 (232,190 550.200 65435 [261.740 [616.200
Microcrystalline cellulose 7.500 30.000 80.000 - - -
Crospovidone 0.750 3.000 8.000 0.750 3.0060 16.000
Colloidal anhydrous silica ] 0.375 1.500 4.000 0.300 1.200 8.000
Magnesium stearate 0.937 3.750 10.600 1.125 4.500 12.000
Total 75.00 | 300.00 800.0¢ 75.00  |300.00 860.00

formulations F, G and H optionally being coated with a film-coat characterized by the following

compositions:
Coating for Formulation |F G H
Ingredient mg per tablet
Hypromellose 1.500 5.000 10.000
Polyethylene glycol 400 | 0.150 0.500 1.000
Titanium dioxid 0.750 2.500 5.060
Taleum 0.600 2.000 4.000
Purified water B _ B
{(volatile component)
Total 3.000 10.600 20.960

14. Solid fomulation of any of claims 5 to 13, packaged in PVC-biisters, PVDC-blisters or a moisture-
proof packaging material such as aluminium foil blister packs, alu/alu blister, transparent or opaque
polymer blister with pouch, polypropylene tubes, colored blister materials, tubes, brown glass bottles
glass bottles and HDPE bottles optionally containing a child-resistant feature, optionally comprising a

desiccant such as molecular sieve or silica gel.



-34- 15. A method for producing the compacted intermediate of
4-[(3-chloro-4-fluorophenypamino]-6-{[4- -34-
(N,N-dimethylamino)-1-oxo-2-buten-I-yllJaminol-7-((S)-tetrahydrofuran-3-yloxy)-quinazoline dimaleate
(BIB W2992 dimaleate) in form of a powder comprising roller compaction step, comhined with at least

one sievid stsihodfrBipdtsedhie ceBripEt B Eedas ehfiddrdirRiti i o83 gRhiédte alone
or, optigrattyiiwiiaaprady endol-BIRMV 2092 die) aleesp tatih Qitofin008 gfeafihuicanilinca freefall or
tumble ienel SYSILMAoNSlgking, on the sempactianiolis- 4fi.The metiad el ceiidey wherein
the roIIer}}@?ﬁap% Ion stép is carried out on a rolfer compactor optionally with horizontally, vertically or
45 angleiglighkientrsfsihansorispaetionirdlie rofierieprmi)i oo sin 5o 61 sHAFed on their surface; using a

compaction. forggpamnag qiReRSohMN/ 6prane 2 iN/cm, at a compaction speed of the compaction

rolls between 1 rpm and 30 rgvm, and a gap width between the compaction r%_lls etween 1 mm and
10 mm. — @ pre-blend of BIBW 2992 dimaleate with 0 to 1.0% of a lubricant m a eefall or tumble

blender to prevent major sticking on the compaction rolls.

16. The method of claim 15, wherein the roller compaction step is carried out on a rolier 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/em and 20 kN/cm,
at a compaction speed of the compaction rolls
—  between I rpm and 30 rpm,
and a gap width between the compaction rolls

—  between I mm and 10 mm.



