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It now has been found that the NNRTI TMC278 can be converted into a powder
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10al so known as TMC278 (or previously referred to as R278474). TMC278 is in
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a pol yoxypr¥¥ybéthe ETfﬂl‘m: Enaallyrrwélsn@fer be@‘@mlegﬁ mkie hﬁ@lmtOTID@/thotnyoﬁyet hyl ene
contentyy fHiaconk ?1@"2&1%@79? rtl'ieeﬁ&@ PdR0th& &%59&%%&91%93 of B89 hnd fiRe

active |ngred| ent TMC2 63/ di spersed nore or |ess evenly, throughout
the wat er - sBiemISeV tlyr%erz rr%aﬂrprﬁéor%meﬁéfr&réwnﬁmm%ﬁnmbwmm%éﬁom| y
t hroughout ikb@erOhysrere. cohtautuligemt)wtmm 50%&&&@9@1&&1& @6id then Bogrogdient s

or "ol 1 1 RS CHRBTUTTICANRY Shae Pk Sy 1y SRR Gy P he

conpound of swstamdlaz ftck)aof tor Eafmnm Hubstsntiatiydres-io this tadtbxtmefeor todi- Zsrmatdrem e
vat er - sgf Ub«}vfth ROLY Melost @%@%ﬁﬂ o & il RARLRRE 56‘?1'&&? 18% a fitSh QY60 Yinl N the
wat er - sol ubl e poI0 ner. ari ous-tec Ues exist 1 prepari ng °5ol i d

di sper si onsp%ﬁwlftrc%ﬁ(gowetl-%)(t @fl}%‘i%ﬁfthﬁ%—ﬁ)ymdr yi ng and

sol ution-evaporation. The sol uti on-evaporati on process conprises the

foll ow ng steps: a) dissolving 1MC278 and t he wat er-sol ubl e pol yner
in an appropriate solvent, 35optionally at elevated tenperature; b)
allowing the solvent in the solution obtained in step a) to evaporate,
optionally by heating, or optionally under vacuum or both, until dry
material is obtained. WO 2008/110619PCT/ EP2008/ 053056 -8- The sol uti on may
al so be poured onto a large surface so as to forma thin film and the
sol vent evaporated therefrom



The nel t-extrusion process usually conprises the follow ng steps: 5a)
m xi ng TMC278 and t he wat er-sol ubl e polyner, b) optionally bl ending
addi ti veswoibés/tibaot hus obt ai ned ni xture, c¢) heating angceaPpasnsiosg t he

thus obtained blend until one obtains ashonbgeneous nelt, d)
forcing the thus obtained nelt through one or nore nozzles; and 10e)
cooling the nelt until it solidifies. The terms "nelt"” and "nelting" should

be interpr eWQéndMeﬁﬂ@ld)hereTﬂneB@tet’rﬁl‘ FrM@fImS”@el’egs toaawell Besradisodnerici formd sfom a
ngggysg?;ﬁg{/lgf}g a3 %EL%S ﬁﬁgﬁ?%mregtof il ster %?SOHI% rfotlnf? qni) %ﬁrcllslfa‘% C‘gl?e tg%rg a
conponent ofTMﬁé7&Bn¢feX$t9rtéeEeIS<ge@r(érﬂB‘éGae8j nmor e or Iess homogeneously into
the other. In particular cases, one conponent will nelt and the other
conponent ( S}l%e\gbddxdegé i%? 94 %ﬁstiu@t'c}nhi%r lﬁl tfl@@%sén? ﬂveﬂtgo@cogﬁggﬁte't e{'acti%' ch upon
cooling m q { avin eous sol

properti es. mg@AfepeTl\/B}@ﬁahﬁpﬁ@ed nepaé;bwl@r \M&tgrpmhsble nelyasrsd adieqhi taasgbe

her ei naboverdha t9h @safdidlw&gaﬁaeth%emm 1h§1%€1eﬁf‘“§lm78%ﬁle| partidugiyed. The
solid dispersion pro d or woun i.cles having a

uct ma
particle si¥achioltlggobmer. %@S?ﬁ%@wem@w Wﬁ@en? iPrXPkﬂn d\caRYIREN 125
jim or to éfhenyipyridltloge Sn(zel&ymtalt@mmﬁf&lmﬁfehﬁfes aBBIPefored ®ydsed process

to pre tutlon t |nvention
o by PR VB PAF B kAT oS rEPurliPlo B e SR BN o8 and
t he wat er sallulvises yoh ysrBydraxpropdsothy kdililosaHENEY, capdlpatoeametsvmnt and the
resul ting {’dlé} dickahepagpr ayed through the nozzle of a spray dryer
whereby th romthe resulting droplets is evaporated, usually at

el evat ed terrper atures, e.g. by the 30introduction of hot air. The anount of
wat er - sol ublle wmfwmr*mleb poymatiin te sohe disoersioayfJMCA7& inghe ange from
about 50% @arﬁ&@éftwa?gr%oldﬂk Bél&ﬁl'ef?s%%f béiiﬂ HE raﬁ@&‘ﬁbﬁl %%PB‘O%%%/%&& 9gbout 80%

to about 95% or . about 85A)toaout0 ywelg rel a)tlveto he 't ot al
wei ght of tHPBEYEE a?olarméﬁtopﬁbewtu%&@c%&bw S0rgfombesty® 7o Rapkaut §ataipl e
pol ymer, angbo@pdsisenat. a%&ﬁﬂ %%myswe@ﬂt&eﬁfmelfbtth@ftotu‘laﬁlﬁghtsdﬂth&doﬁdpm ynmer in

aiount of <O ddedrei S ol P ieoR v roilooay BES BB TR s adiyy .
wei ght rati (hspﬁsimbﬁTMﬁW&blh megmhwmtar Wzamer;sltv[ﬁ:bYeBpolgmens nbdyeberianigeraoge about 50
1t Oa?'blt)bou&bfét 501' 1 fgab%lap}'t 12& ab%‘utt%?) an Lgbo&li oroegaoﬂp%lt 1 %‘ooabo:hi §0 la&OUt 1

1, or exanpl e % ratio
i s about 9 about 1Q‘>Tht9 alh@lut/énﬂ @Eé@mmeﬁﬁé“mﬁhlﬁoﬁ’etﬁlttaﬁé lw@eﬁt li Rent i on

may be any galwe G?TM@78'1§ tHen@ it d‘is%@@fo%sof-rmwé%%ﬁlgletﬂlﬁﬁcu'la? w%l@étresolﬁle q
ol yner abl e s s. i ncl ude

di ssol ve T 78 and t ter-s n

acet one, %FH%PW a}ﬁmﬁeﬁque gamaﬁ%trb/ﬁéq ﬁlzmlé 0%y Fupretic %{rﬂ%%tr]o(ﬂéo or

agueous), rmioha:m%, oradduiCio siadut Q0% drlABo@FY, € abiont e5%sé.gadbeutr 00h usyes of

rrethan and nﬁ %h q[rlde i articular .m xtures of the latter two
1V%§ot to \?I?lghtnogt

sol ven 10‘0(?115 %Ocl)lld pricr‘egtl%lyl ene chloride is in the
range of about 50 : 50 to about 90 : 10; or in the range of about 50 : 50

to about 80y echdee ﬂ)r réc'anﬁltét%n fo?gser 1ﬁtthé) re%fnt ﬁﬁeﬁlﬁg ney %&‘3{51%6’ tﬁe sol g !n one

enbodi nent , is a mxt onet ano t he

15l atter i rdlﬁm@lwf tél@ aete\reﬂggraﬁwwm&?@mé@ Higrgrticulas vt Bb pApaFTeht | t he
solvent is é}'h&ﬁﬂtﬂ{a@fﬁagtbﬁﬁi@ﬁ}e rdt f?d’fﬁ%&ut%b%@'a\beﬁttI(H)IO@S@@&rtﬂcﬁlai hgouk eed

m xture, Wl uch t nd the

T e e e AR o MR e Lhe B e S0l URle BELUTNASE o, 1

t o be sprayecight nelaanetcembmtalmeaghttdfehapmmm fmfre@@istldltlbﬂt@ﬁhbﬁingrddﬂ:ntshe f eed
m xture i s I re ul ar

| ess t han 5%}%’ ﬁ%ért%?éhtcen a§ ﬁle%ﬁé&&&% %{en ?rlfle% ﬁe?quaf_lfgeg a n%ouh?thgﬁfna %

mat eri al s tup thh eem@tl@ﬁr of dlqpmvct@r fqrhecome@'dtlnm At mrélculzsmha@ apgdung Hrat ingy r enmoved
fromthe dr%%%éraﬁ%e bR Jb%ﬁﬂo%‘teﬁb&ﬁ 4@% hhﬁarﬁ&ﬂé%‘b%b’d)%% Sb&R 309, %f erably

t he solvent I's vola , ess réferably
100C or33 esoutfye t@lﬁ?‘i’lﬁéog/ﬂ;\%r afl?ﬁyt(b/et%lgpugég%, by @fe@hafﬂl%ﬁ“’ettﬁéhegtag is air or
an inert ga,segmtﬁ@p&gﬁrtfélqg%hmﬂﬁbﬁogen enriched air or argon. The
tenperature of the drying gas at the gas inlet of the spray-drying chanber
can be from about 25C to about 300C, or from about 60C to about 300C, or
from about 60C to about 150C.



The spray-drying is conducted in a conventional spray-drying apparatus
conprising a 35spray-drying chanber, atom zing neans for introducing the
feed m xtwoeodsntioeibhe spray-dryi ng chanber in the form etrdrepsesmse a
source of heated drying gas that flows igato the spray-drying chanber
through an inlet, and an outlet for the heated drying gas. The spray-drying
apparatus al so conprises a neans for collecting the solid WO

2008/ 11061 9RCIdeP2008{HIFS056 , 1all6rl dpfimgsraeattd bpdropobateradichBthalisg fropduced.
The at om zi I ot nj_zer e or,

pr ef er abl y,ﬂ% ﬂlgaa}ﬁ(-?n %tgséusﬁlgﬁlﬁso%zﬁgy g}.}' Bliogylr%lpgorp\}'}lﬁ)unﬁzg%s%dncI ude t hose
havi ng an ad-met -l@'rmepx:lriwtluﬂdﬂavag from a 5hi gh pressure conpressed air
source, for exanple a 6 bar conpressed air source, which supplies power to

an at OmSZat%l%ﬁ%}%%hlngﬁ%E tﬁ% e17~'<§'| blteff;% %‘?e?‘i’lag'hﬁ{o‘f-%c%iarmgglﬁh?%zr%tgpo” wheel
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droplets pr gﬂ@mﬁqug,yor%@d tb 8000 £Pa kNG JFAWST700 R Ha. Obr SNEtCITURTRRL s whyplcal |y,
rotary atom zers pr oduce ets that have a size in the range of from

about 20 toa%%dW])?ﬂBe%SOWHOB&F%Q “Cul ar from about 40 to about 120 gm the
dropl et size dependi ng upon the wheel peripheral velocity. Suitable

pneunatioc NRAEEBS t(ydfts‘xlyuntlyngk l‘d@ﬁﬁflbséb %Mﬂy@ﬁ&xy@&%b&@lc%hﬂ%@e dfdat are
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chamber rool?ydr%fﬁ’é?rﬁ’% P“ﬁ ‘ieHu]'Qée &él%é I{‘B]pﬁé@%%d@PaSz@%ﬁmoén t akes
pl ace usi ngmBa)st))Peﬁsekdr mnplp@nohdmﬂeahndim Hm? KRbepai BVPEK9D is in the range
of about O. : 1to about 5 : , in particular fromabout 1 : 1 to
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orifice dinensions 35toge

tion of ressur over
Teed rate amepmay MHaGes crmbryay Shhates pebgriaany bofibhs 05Pdabed by
hi gh- pr essuis @ vahzzhdisatte pédsapparchhesapay af & ¢ pausne tansorant0€@n be in the
range fromabout 5 to 125 Rm in particul ar fromabout 20 to 50 Rm WO

2008/ 110619 CT/ EP200 /05 056,.-11- be sel ected
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m xt ure, have on g Sl Zze er selectin f means so t hat
t he desi redVls}él\Péﬁfa'@elS é‘i’%ﬂetz §u021bcqp§lmﬁr&mé@nm@ﬂmalhr é‘é?dlah]ie%@dla@ kwwmng a

particul ar xi®pesténe ortcbgolwabﬁé %oldsm@mréde%rﬁsqwmﬁa@mrq&olﬁaa/ﬂ va chanber

at a partic gr flowr lid erS| roduced th

drying pr oc JsT Ty mg} eaﬁlaﬁgalggyof escol rﬁ%&é@@@d&%ﬁr?f%a ‘E‘fok?él%eﬁtuch as
sol ut i QTS e\/ledD arhm vahd, dlimhlhe@ﬁ’bmsdmi)y nfe@s%drﬁmﬂs b e i ﬂﬂelrﬁlgeaffdf f
optional sigvi rtic igg an average effective
particle S|§E PQS ‘e r§%%3¥ lg?ronl %5&?w16m¥§ ?ﬁﬁzgout 150 pm or about
15 to about 100 jtm particularly about 20i mto about 8011lm or 30 230mto
about 50 PrifieaPhyrahaHL pdfnRR hASHSELRELR Kool B fotldheVSVRARmackE ecti ve

article siz
P cornrner01a11y available. They may have a molecular weight that is in the range of about



has its conventional neaning as known to the person skilled in the art and
can be 15neasured by art-known particle size neasuring techni ques such as,
f or exanple,2omedisent ati on field flow fractionation, phetempre@sinsiodsi on
spectroscopy, laser diffraction or diskrcentrifugation. The average
effective particle sizes nentioned herein may be related to wei ght
distributions of the particles. In that instance, by an average effective
particle sixekbfo atiwoitiB6ARD1ELatiples are PVFEKHDS (BASF, MW+206((10) JOF 830t he wei ght
of 20the p RPN { 1 rid S|ze f less

t han t he ef ﬁve a\g}gr%:(a)t6 %n?{)gg%%énd] @afﬁ%?ﬁg} gg‘)%‘@g alPa\bFe telgot her
effective da&denmheK@ﬂldelsTMnentl oned. In a simlar nanner the average
effective particle sizes nay be related to vol une di stributions of the
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are added t'@Pritheesnsds THLPRRXEMGR; BRSOERPP I3 ACECOHMAY Rai WitBél?eng
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the resuylting soli ceuti osition durin i.nto the
dosi r ed tosApE Pa R ARL TR ERS oF B EREPray Rin LR by Y 10 &l

phar maceut |tthat)elntelga@pdlmxysﬂwtﬁmprcostents(argf aﬁﬂam&glozwhanbvlth Zers,

di sintegra r cant S,
11 o0 aiha By RN S kAN O B B ARG 5901 o TRRIERRE By

sur f act ant sPqiexankEs ar@deamteécmhlw t“t‘?ellablieﬂdﬁd@fvtbe g@d%meulthyroatc“t‘ rfe)réttqu ve agent

and may al spufdhicddRAarms, dd@intg'dfghe%g@é’ﬁoiymgﬁ Riaé@hvitl fea&ltdRefind A€l ude sodi um

| auryl suI p ol yet hoxyl ated c Cr enophor
RH 40r n Vi FRBcH B ATooBb R TTOR TS BT sbia Bistbe. s %gt hiyg o5

pol ysor bat etsVo (ﬁ‘UEIf&Gﬂ%ltIVVBEIﬁI‘SZ@IgIM)&BﬁI‘ e mo3e:liMr npsk ygihycol [ zed gl yceri des
such as Gelu ire" /113 ila f osse,
France) . ST ESPbehs P RiaF B AUl TehE SRS OO R o
citric aci doonsamt 6d.qi E123ct BlurttmseTtMawnlmaaolydxyttramdsne wolcbulff wass. ofFir(PO@r to use,
water or Ot%ﬁfol SPHE 94, ;ﬁg)%' 2etﬁyl%ﬂe @&t&ﬂ?%r&ifﬁ@haﬁ‘ﬁ&rf&g{ﬁg 't&?&l%xérﬁer”?ke
t he sol uti ons nore pal sugars, such as gl ucos avors, is
added t49 t hA0y d 60lers for reconstitution of the invention. The quantity of
wat er t hat |s added is in the range of about 0 5 m water per ng 1MC278 to

bout 5 m f b t t f
Shont 0.8 i aedie S TR AR e be BT R Tl e SR el iy ©

TMC278. Addwitensoloblec palyarer bocan htmdnﬂmrsedfunﬂtb@l'y&r hdimeperasly throughout the

| ub d
15501 ut i on FERRHTEE Pt PRELE B RROY fror SROTI AR QAR REPRREIIASST
whi ch i% untésqebeedhe rr¢iempb\7fdtete§n4isobe d@@@h@@ﬂ smali igaiops whiesin merrphbm will

find use ”%{Uré/cryéi‘alﬁﬁ@gﬂ &S&tblﬁn@@&hb&ﬁfd‘&%prmﬂ@p)%'aﬁtol?ﬁﬁﬁ's'srﬁlc&f the ease of
adm ni stration ‘Lo i nf ant ugren but 20al So because, of the

conveni encetta 8%%@"3’% NG AR S 8T BRIy }SB?RSG MOFQTLESr t ar get
group are aghly ipaiid witessdliiist pbpverdi ff| culty in svval | ow ng solid dosage
forms such as tablets or capsules. Another advantage is that other anti-HV
agents (CQan Qe conbined wi t.h TMC278. Thgi powders for reconstitution of the

i nvent i¥h shEPITANIHELRESIPT PRBAEIE 1008 GRGPIEH U EPRMEEIES P good

pl asma | evedpsay-digimpaamdbitivo-cvimssticdbobt ai ned with a TMC278 t abl et

formul ati on. The adm nistration of TMC278 as in the present invention may
suffice to reaﬁ H V infection, altho berecormendableto

cor adm ni ot B Do Efon Bioees SompHE bt FIPNRERERSOy | ol ude. 1 v

i nhi bi tors of dosdlemgcIME3eS and thtepaanetrrsohibtfrpdlymsransaelaeptoeda@@bh@m NRTls, Pis
and fu nin %&répa ment, the other HV inhibitor that is
co- admsjnS?st ergh%&aﬂg%ﬁ’fb&tg&] Qﬂjl—ﬂ V inhibitors that may be

co- adni ni st®r edowipgphesadyen gethg selutipp sbtaipsddn stap RINART2RWA eTdonalhsby
conprising anp | or d;ﬁfon% PRI vAMRNT, WF b&E! uNREkp n@ferdDis WBkinand a Pl may
be co-adm nistere In certain instances, the treatment of H V infection
may be limted to onIy the administration of a powder for reconstitution of
TMC278 in accordance with the nethodol ogy of this invention, i.e. as

nonot her apy wi t hout co-adm nistration of further H'V inhibitors. This

opti on may be recomended, for exanple, where the viral load is WO

2008/ 110619PCT/ EP2008/ 053056 -13- relatively low, for exanple where the
viral load (represented as the number of copies of viral RNAin a specified
vol ume of ser un) | s bel ow about 200 copies/m, in particular bel ow about

A NN o



S5applied after initial treatnment wwth a conbination of HV drugs, in
particular with any of the HAART conbi nations during a certain period of
time untiwot2be/Mbgial | oad in bl ood plasna reaches the afporapomsiosmsed | ow
viral level. The powder for reconstitutign of TMC278 is preferably

adm ni stered once daily. 10 As used herein the term"treatnent of HV
infection" relates to a situation of the treatnent of a subject being

i nfected wiTle ddlfionThey iler be p@mhj etd ‘4 larnge pafidesulagto foeadt i filen, andhthean
being. 15 T dm ni stered, which is determ ned by the
amount of ﬁ@%?gggvaﬁg{ahe I\{F%Z)rrergrrﬁ at| on for use in the invention and the
quantity of fornulation adm nistered, is selected such that the bl ood

pl asma concEmt melt-entmusdn FiviEE Bsuadlyloeptpriatxote fallowing swps: bl ood pl asma | evel .
The ter m ?191% I ontext refers to the | owest
effi camrg]ous % cr%ga% asma%rc} %ﬁ{{f?}] \Q%t&l ?Ohﬁ'e? g}egf t hat bl ood pl asma | evel
that 20ef f ect) vastipnalisnblonding pditives WIHathe\tlinrsantalmﬂde@rbel ow t he

above- ment | OQE%e‘éﬁhg’% coﬁﬁﬁouﬁhﬁgﬁﬁeﬂhﬁy%ﬁm@ﬁbE'}{E:%Kﬁil o%{é%ﬂtéin@e? kept above
sai d m ni mrum bl ood pl asma | evel "to avoi d because at |ower |evels the virus
no longer is sJ}?ﬁlﬂo&?g?éHlStI"P‘F‘éﬁ’eby increasing the risk of nutations. Bl ood
plasma | evel ) hogdh@s th hiaus oMtbaﬁedirﬁelstHrwgtlﬂ dheld® Giore @ozzAS; sadi mum | evel may be
preferr d to buil The maxi num bl ood pl asma | evel s,

25i . G(\)hose Fe‘i?@ gg\%’?é?%gglﬁﬂét Sg)ﬁdgbe?s are experienced are relatively high,
i.e. about 500 ng/ m. or even higher, such as 1000 ng/m . In particular, the
bl ood pl asrEhd tewrsd "roélt " BNEZ ARt lsepild dt istclpestel bioedlye dhesatnsnationlym and
maxi mum bl o 301000
g or crhe ARG BBy Gl Ol d o [ SNGR, B BED Ay BYFlnsh Bl

range of abowtglaep sfra@l aria nubbexp etate, BODInyhigh it mposswqu@éonan(g@p@fenh@fdbc 200
ng/ nl tig a%ﬁ&%éQ@g&%ﬂﬂedd&f rnbl% c]?rh@ss ﬁl@ﬁﬁge&fouﬁg%ﬁ) tR: &Hérmlntpgrtﬁgﬁyt 200

ng , or in the range of gl,tda t o about herangeof
about 90 ngiaRRs: PBF %@ﬁne&mﬂ e &&e%@ffaﬁmow(gw%@éwé\fe mkomsltnay pe
in the rangtﬁu@for@lhfgta sdDutionng/hidh 1§08 dboldhgh@apfori sHhidisBRitibamgangf about 0.2
ng to about eraneof about 0.2 ng to about 1.0 ny, e.g.
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concentrations was very slow, with a nean half-life between 32 and 48 h
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dosing fasted, fed imediately after dosin
g part of tﬁe spray-drying cha¥nber, for example 1% the chamber roof, so that the droplets

produced dry and fall to the lower part of the chamber. Typically, rotary atomizers
10 produce droplets that have a size in the range of from about 20 to about 225 pum, in
particular from about 40 to about 120 um, the droplet size depending upon the wheel

peripheral velocity.

Suitable pneumatic nozzles (including two-fluid nozzles) comprise those that are
15  located in the upper part of the spray-drying chamber, for example in the chamber roof,
and operate in so-called "co-current mode". Atomization takes place using compressed
air such that the air-liquid ratio is in the range of about 0.5-1.0 : 1 to about 5 : 1, in
particular from about 1 : 1 to about 3 : 1. The feed mixture and the atomizing gas are
passed separately to the nozzle head, where the atomization takes place. The size of the
20  droplets produced by pneumatic nozzles depends on the operating parameters and can

be in the range from about 5 to 125um, in particular from about 20 to 50 um.

Two-fluid nozzles that operate in so-called "counter-current mode" may also be used.

These nozzles operate in a similar way to two-fluid nozzles in co-current modes except
25  that they are located in a lower part of the drying chamber and spray droplets upwards.

Typically, counter-current two-fluid nozzles generate droplets, which, when dried,

produce particles having a size in the ranging from about 15 to about 80 wm.

A preferred atomizer type for use in the invention is the high-pressure nozzle where

30 liquid feed is pumped to the nozzle under pressure. Pressure energy is converted to
kinetic energy, and feed issues from the nozzle orifice as a high-speed film that readily
disintegrates into a spray as the film is unstable. The feed is made to rotate within the
nozzle using a swirl insert or swirl chamber resulting in cone-shaped spray patterns
emerging from the nozzle orifice. Swirl insert, swirl chamber and orifice dimensions

35  together with variation of pressure gives control over feed rate and spray
characteristics. The size of the droplets produced by high-pressure nozzles depends on
the operating parameters and can be in the range from about 5 to 125 um, in particular
from about 20 to 50 pm.



Treatment A: 2x 1MC278/ PVP-VA 64 10/90 % (mni) powder. 2) Treatnent B: 2x
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mixture, the desired flow rate and the maximum acceptable pressure to pump the feed
mixture, have on droplet size. After selecting the atomizing means so that the desired
5 average droplet size is obtained for a feed mixture having a particular viscosity, the

mixture is admitted to the spray-drying chamber at a particular flow rate.

The solid dispersion produced by the spray drying process, or produced by the other
processes described above (such as solution evaporation and melt extrusion), followed

10 by milling and optional sieving, typically comprises particles having an average
effective particle size in the range of from about 10 um to about 150 wm, or about 15
um to about 100 wm, particularly about 20 wm to about 80 pm, or 30 wm to about 50
wm, preferably about 40 wm. As used herein, the term average effective particle size
has its conventional meaning as known to the person skilled in the art and can be

15  measured by art-known particle size measuring techniques such as, for example,
sedimentation field flow fractionation, photon correlation spectroscopy, laser
diffraction or disk centrifugation. The average effective particle sizes mentioned herein
may be related to weight distributions of the particles. In that instance, by "an average
effective particle size of about 150 um" it is meant that at least 50% of the weight of

20  the particles consists of particles having a particle size of less than the effective average
of 50 um, and the same applies to the other effective particle sizes mentioned. In a
similar manner, the average effective particle sizes may be related to volume
distributions of the particles but usually this will result in the same or about the same
value for the average effective particle size.

25
Optionally, further excipients may be included in the feed mixture, for example to
improve properties of the feed mixture or the resulting solid pharmaceutical
composition, such as handling or processing properties. Regardless of whether or not
excipients are added to the feed mixture, which obviously results in them being

30  incorporated in the solid dispersion, excipients may also be mixed with the resulting

solid pharmaceutical composition during formulation into the desired dosage form.

Excipients suitable for inclusion in the pharmaceutical dosage forms comprise
surfactants, solubilizers, disintegrants, pigments, flavors, fillers, lubricants,

35  preservatives, thickening agents, buffering agents, and pH modifiers. In particular,
surfactants may be added to further improve solubility of the active agent and may also
function as wetting agents. Typical surfactants include sodium lauryl sulphate,
polyethoxylated castor oil, e.g. Cremophor EL™, Cremophor RH 40™, Vitamin E
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TPGS, and polysorbates, such as Tween 20™ and Tween 80™, polyglycolized
glycerides such as Gelucire™ 44/14 and Gelucire™ 50/13 (available from Gattefossé,

France).

Typical pH modifiers that can be added include acids, such as citric acid, succinic acid,

tartaric acid; bases; or buffers.

Prior to use, water or other aqueous media such as those containing ingredients to make
the solutions more palatable e.g. sugars, such as glucose or flavors, is added to the
powders for reconstitution of the invention. The quantity of water that is added is in the
range of about 0.5 ml water per mg TMC278 to about 5 ml, or of about 0.5 ml water
per mg TMC278 to about 2 ml, or of about 0.5 ml water per mg TMC278 to about 1
ml, e.g. about 0.6 ml/mg TMC278. Addition of water to a powder of TMC278,
dispersed in a water-soluble polymer as specified above, generates a supersaturated
solution from which the TMC278 active ingredient does not precipitate, which is

unexpected.

The powders for reconstitution of the invention will find use mainly in paediatric
applications, not only because of the ease of administration to infants and children but
also because of the convenience of dosing in function of age and body weight. A
further target group are adult patients that have difficulty in swallowing solid dosage
forms such as tablets or capsules. Another advantage is that other anti-HIV agents can
be combined with TMC278. The powders for reconstitution of the invention show good
uptake of the active ingredient and result in good plasma levels, comparable to those
obtained with a TMC278 tablet formulation.

The administration of TMC278 as in the present invention may suffice to treat HIV
infection, although it may be recommendable to co-administer other HIV inhibitors.
The latter preferably include HIV inhibitors of other classes, in particular those selected
from NRTIs, PIs and fusion inhibitors. In one embodiment, the other HIV inhibitor that
is co-administered is a PI inhibitor. HIV inhibitors that may be co-administered by
preference are those used in HAART combinations comprising an NNRTI. For

example two further NRTIs or an NRTI and a PI may be co-administered.

In certain instances, the treatment of HIV infection may be limited to only the
administration of a powder for reconstitution of TMC278 in accordance with the
methodology of this invention, i.e. as monotherapy without co-administration of further

HIV inhibitors. This option may be recommended, for example, where the viral load is
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relatively low, for example where the viral load (represented as the number of copies of
viral RNA in a specified volume of serum) is below about 200 copies/ml, in particular
below about 100 copies/ml, more in particular below 50 copies/ml, specifically below
the detection limit of the virus. In one embodiment, this type of monotherapy is

5  applied after initial treatment with a combination of HIV drugs, in particular with any
of the HAART combinations during a certain period of time until the viral load in

blood plasma reaches the afore mentioned low viral level.

The powder for reconstitution of TMC278 is preferably administered once daily.
10

As used herein the term “treatment of HIV infection” relates to a situation of the
treatment of a subject being infected with HIV. The term “subject” in particular relates

to a human being.

15  The dose of TMC278 administered, which is determined by the amount of TMC278 in
the formulation for use in the invention and the quantity of formulation administered, is
selected such that the blood plasma concentration of TMC278 is kept above a minimum
blood plasma level. The term “minimum blood plasma level” in this context refers to
the lowest efficacious blood plasma level, the latter being that blood plasma level that

20  effectively inhibits HIV so that viral load is below the above-mentioned values. The
plasma levels of TMC278 should be kept above said minimum blood plasma level to
avoid because at lower levels the virus no longer is suppressed thereby increasing the
risk of mutations. Blood plasma levels higher than what is strictly required as minimum
level may be preferred to build in a safety margin. The maximum blood plasma levels,

25  i.c. those levels where side effects are experienced are relatively high, i.e. about
500 ng/ml or even higher, such as 1000 ng/ml.

In particular, the blood plasma level of TMC278 is kept at a level between said
minimum and maximum blood plasma levels, ¢.g. in the range of about 20 ng/ml to
30 1000 ng/ml, or in the range of about 50 ng/ml to about 500 ng/ml, or in the range of
about 100 ng/ml to about 500 ng/ml, or in the range of about 200 ng/ml to about
500 ng/ml, or in the range of about 5 ng/ml to about 200 ng/ml, or in the range of 75
ng/ml to about 150 ng/ml, or in the range of about 90 ng/ml to about 100 mg/ml. A
suitable daily dose of TMC278 may be in the range of about 0.1 mg to about 3 mg or in
35  the range of about 0.2 mg to about 2.0 mg, or in the range of about 0.2 mg to about 1.0
mg, ¢.g. about 0.36 mg; each of the foregoing values expressed in mg being mg per kg
body weight. The treating physician will be able to determine the dose to be
administered by multiplying the mentioned dosages by the body weight of the patient.
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keeping viral replication suppressed. The ease of administration may add to the

patients' compliance with the therapy.

As used herein, the term “about” has its conventional meaning. When used in relation
to a numerical value, it may additionally interpreted to cover values that vary within
+ 20%, or within + 10%, or within + 5%, or within £ 2%, or within £ 1% of the

numerical value.
10

Examples

Example 1:
4 ¢ TMC278 base and 36 g PVP-VA 64 are dissolved in 800 ml of a mixture of

methanol/methylene chloride 50:50 (v/v). This mixture is spray dried at 80°C (inlet
15  temperature) using a Mini Spray Dryer B-191 (Biichi, Switzerland). The flow control

was set at 800 N I/h pressurized air, the aspirator at 100% and the pump at 50%.

Afterwards, the resulting powders were post dried in a vacuum dryer (Christ Alpha,

Medizinischer Apparatebau, Osterode/Harz, Germany) for 44 hours.

20  Example 2:
4 ¢ TMC278 base, 34 g PVP-VA 64 and 2 g Cremophor EL are dissolved in 800 ml of

a mixture of methanol/methylene chloride 50:50 (v/v). This mixture is the spray dried

at 80°C (inlet temperature) using a Mini Spray Dryer B-191 (Biichi, Switzerland). The

flow control was set at 800 N I/h pressurized air, the aspirator at 100% and the pump at
25  50%. Afterwards, the resulting powders were post dried in a vacuum dryer (Christ

Alpha, as above) for 44 hours.

Dissolution:
The powders for reconstitution of example 1 and 2 were tested on dissolution. During
30  the dissolution test, the powders for reconstitution of TMC278 was suspended into
50 ml of water and the resulting suspension was added into 500 ml of the 0.01 M HCl
aqueous solution serving as dissolution medium resulting in a final suspension volume
of 550 ml. At each time point, 5.0 ml of the final suspension was removed and the
volume was compensated by adding 5.0 ml of fresh dissolution medium. So, to
35  calculate the % of the substance at each time period, the amount which was removed
until that time period was subtracted from labelled amount and the remaining amount
was considered as 100 % concentration for that time period. TMC278 reached a steady

state plateau at 5 min in both cases.
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Animal study:
Six male beagle dogs, approximately 1 to 3 years old and weighing between 8 and

14 kg at the start of the experimental phase, were used in the present study. The dogs
were given free and continuous access to water. Each dosing day, the dogs were
5  deprived of food for approximately 18 hours before dosing, and were fed immediately

after dosing with free access to food until during a period of 6 hours starting after
dosing. Oral dosing in the first phase of the study was done by gavaging 40 ml of the
freshly prepared aqueous suspensions of TMC278. The two suspensions were
administered to 3 dogs each. After a washout period of 14 days, all 6 dogs were dosed

10 by administration of a tablet of TMC278.HCI, providing a dose of 50 mg eq. per

animal. The dosing scheme is presented in Table 1.

Per dog, two vials each containing 25 mg of TMC278, formulated as TMC278/PVP-VA
64 10/90 % (weight/weight or w/w) powder for reconstitution (dogs 1, 2, 3), or two vials

15  each containing 25 mg of TMC278, formulated as TMC278/PVP-VA 64/Cremophor EL
10/85/5 % (m/m/m) powder for reconstitution (dogs 4, 5, 6) were used. For each dog, a
tablet for clinical use containing 50 mg eq. of TMC278 hydrochloride(HCl salt of
TMC278) was supplied.

20  Blood samples (1 ml on EDTA) were taken from a jugular vein from the dogs at
0 (=predose), 0.5 (30 min), 1, 2, 4, 8, 24, 32 and 48 h after dose administration. After
sampling, blood samples were protected from light immediately. The samples were
centrifuged within two hours of blood sampling at about 1900 x g for approximately
10 minutes at room temperature to allow plasma separation. Immediately thereafter,

25  plasma was separated, transferred into a second tube and stored in the freezer within
two hours after the start of centrifugation. At all times, blood and plasma samples were
protected from light. Plasma samples were stored in a freezer <-18°C until analysis.

The plasma samples were analysed using LC-MS/MS.

30  Individual plasma concentration versus time profiles were subjected to a
non-compartmental pharmacokinetic analysis using validated WinNonlin software
v4.0.1a. Peak concentrations (Cpax), corresponding peak times (Tmax), half-lives (t;,2)
and AUC values were determined for TMC278. Mean (n = 3 or 6, wherein n is the
number of dogs, £ SD) or median plasma concentrations of TMC278 were calculated

35  per formulation and per sampling time. Mean (n = 3 or 6, = SD) pharmacokinetic
parameters per formulation were also calculated. In addition the relative bioavailability
(Fre1) of TMC278 dosed with the powders for reconstitution versus the clinical tablet

was estimated individually.
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TMC278. HCL ﬁhiv?c%a[rgnds 1%‘62111i G'l 1 33t %,d T gﬁl) or Rl%agln%la%&%sc'oncentrations in fasted male
beagle dogs and some basic pharmacokinetic parameters of TMC278 after single oral
dosing of a suspension of the powders for reconstitution or a tablet of TMC278, are

5  reported in Table 2 to Table 4. The individual bioavailabilities are represented in Table

5. Mean plasma concentration versus time profiles of TMC278 are depicted in Figure 1.

After oral administration of a suspension of a TMC278/PVP-VA 64 10/90 % (w/w)
powder for reconstitution (treatment A) at 50 mg of TMC278 (actual dose range:

10 4.31-5.75 mg/kg), high plasma concentrations were already observed at 1/2 h after
dosing, with maximum levels (Cnax) at 1/2 h to 4 h post-dosing amounting on average
to 544 ng/ml. Afterwards, plasma levels declined very slowly, with a mean half-life
between 32 and 48 h (t1/2, 3245 1) 0of 34.5 h. As the half-lives were long, the AUCq.int
values could not be calculated adequately. Therefore the exposure to TMC278 was

15  expressed by AUCoy4sh values, which averaged to 11900 ng.h/ml.

After oral dosing of a suspension of a TMC278/PVP-VA 64/Cremophor EL™ 10/85/5 %
(m/m/m) powder for reconstitution (treatment B) at 50 mg of TMC278 (actual dose
range: 3.83 — 6.06 mg/kg), plasma levels were already high at 0.5 h post-dose and peak

20  plasma concentrations (Cmax) Were reached within 0.5 h to 8 h post-dose. Cax values
amounted on average to 443 ng/ml, after which plasma levels declined very slowly,
with a half-life between 32 and 48 h (t12,32.4sn) 0of 46.8 h on average. As the half-lives
were long, the AUCq.nr values could not be calculated adequately. Therefore the
exposure to TMC278 was expressed by AUCq.4s 1 values. The mean exposure

25  amounted to 11200 ng.h/ml.

After oral administration of the clinical tablet of TMC278 . HCIl (treatment C) at 50 mg eq.
of TMC278 (actual dose range: 3.88 - 6.25 mg/kg), absorption was slower than with the
suspensions. Peak plasma levels (Cpax) were reached between 2 h and 24 h post-dose

30  and amounted on average to 501 ng/ml. Afterwards, the decline in plasma
concentrations was very slow, with a mean half-life between 32 and 48 h (t1/2, 3048 1n) of
45.7 h. As the half-lives were long, the AUC.in¢ values could not be calculated
adequately. Therefore the exposure to TMC278 was expressed by AUCq.4s 1 values,

which amounted to 12300 ng.h/ml on average.
35

The relative bioavailability (F,, based on the individual AUCy.4s 1, values) of the
formulation containing TMC278/PVP-VA 64 10/90 % vs. the clinical tablet, ranged
between 69 and 89%. The relative bioavailability (Fy., based on the individual AUC.4s



Treatment Day Actual dose (nmg eq./kg) Tinme (h)Subject C ( tablet of 50 ng
eq. of TMC278) 14 4.904.555.953.886.25 12345 5.15 6 Mean SD 0 <1.00 <1.00
<1.00 2. 480<082Q06i8. 00 <1.001) - 0.5 <1.00 7.63 69.1 15@CiAP2008b530584. 61)
1 <1.00 124 86.3 348 99.0 160 -17-

10

15

n values) of the formulation containing TMC278/PVP-VA 64/Cremophor EL 10/85/5 %

vs. the clinical tablet, was estimated at 85 to 157%.

Tables

Table 1: Day of dosing, dose, formulation, group and feeding condition of the male
beagle dogs used in the present study.

Day Total dose
of Dosing (mg (eq.)) | Treatment |Group Condition
Day 0 50 AV 1 [fasted, fed immediately after dosing
(July 24, 2006) 50 B? 2 |fasted, fed immediately after dosing
Day 14 50 c? 1 [fasted, fed immediately after dosing
(August 07, 2006) 50 c? 2 |fasted, fed immediately after dosing

D Treatment A: 2x TMC278/PVP-VA 64 10/90 % (m/m) powder.
? Treatment B: 2x TMC278/PVP-VA 64/Cremophor EL 10/85/5 % (m/m/m) powder.
) Treatment C: one tablet of 50 mg eq. of TMC278.

Table 2: Individual and mean (n = 3, + SD) plasma concentrations and some basic
pharmacokinetic parameters of TMC278 after single oral administration at
50 mg of TMC278 of a formulation containing TMC278/PVP-VA 64 10/90 %
in fasted male beagle dogs.

Treatment |A (TMC278/PVP-VA 64 10/90 % (m/m) powder)l
Day 0

Actual dose (mg eq./kg) | 4.83 4.31 5.75

Time (h) Subject 1 2 3 Mean SD
0 <1.00 <1.00 <1.00 | <1.00 -
0.5 297 140 778 405 332
1 428 323 615 455 148
2 407 373 464 415 46
z 370 427 409 402 29
8 299 371 301 324 41
24 212 259 342 271 66
32 128 186 222 179 47
48 92.2 145 143 127 30
Crmax (ng/ml) 428 427 778 544 202
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Tomax (h) 1 4 0.5 2 2
t1/2. 3248 () 338 445 252 | 345 9.7
AUCo.4s 1 (ng.h/ml) 9910 12300 13600 | 11900 1870
AUC,.int (ng.h/ml) 14400 21600" 18800"[18300" 3620
AUCrxtrapolated (%) 312 431 277 | 340 8.1

1) calculated with > 25% extrapolation
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Table 3: Individual and mean (n = 3, £ SD) plasma concentrations and some basic
pharmacokinetic parameters of TMC278 after single oral administration at 50
mg of TMC278 of a formulation containing TMC278/PVP-VA 64/Cremophor
EL 10/85/5 % in fasted male beagle dogs.

5
B (TMC278/PVP-VA 64/Cremophor EL 10/85/5
Treatment
% (m/m/m) powder)
Day 0

Actual dose (mg eq./kg) | 3.83 6.06 5.26
Time (h) Subject 4 5 6 Mean  SD
0 <1.00 <1.00 <1.00 <1.00 -
0.5 284 174 466 308 147
1 289 205 427 307 112
2 379 260 400 346 76
a2 485 317 352 385 89
8 339 379 253 324 64
24 292 310 176 259 73
32 177 193 99.4 156 50
48 153 136 70.7 120 43
Cinax (ng/ml) 485 379 466 443 57
Timax (h) 4 8 0.5 4 4
t1/2, 32-4sn (h) 76.1 31.7 32.6 46.8 254
AUCo.45 1 (ng.h/ml) 12600 12400 8520 11200 2290
AUC,.int (ng.h/ml) 29400 18600 11800 | 19900" 8830
AU Crxirapolated (%0) 57.2 334 28.0 39.5 15.5

1) calculated with > 25% extrapolation
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Table 4: Individual and mean (n = 6, + SD) or median plasma concentrations and some
basic pharmacokinetic parameters of TMC278 after single oral administration
of a clinical tablet of TMC278 . HCl at 50 mg eq. in fasted male beagle dogs.

Treatment C (tablet of 50 mg eq. of TMC278)

Day 14
Actual dose (mg
eq./kg)| 4.90 455 595 388 625 515

Time (h)  Subject 1 2 3 4 5 6 Mean  SD
0 <1.00 <1.00 <1.00 243 <1.00 <1.00|<1.00" -
0.5 <1.00 7.63 69.1 150 13.5  55.7 | 34.6" -

1 <1.00 124 86.3 348 99.0 160 | 112" -

2 1.27 367 252 536 263 351 | 295 176
4 19.1 647 346 369 518 225 | 354 220
8 237 558 581 249 500 161 381 185
24 370 407 362 203 344 121 301 113
32 251 275 213 125 212 633 | 190 80
48 158 204 147 115 130 424 | 133 54
Cinax (ng/ml) 370 647 581 536 518 351 501 117
Tax () 24 4 8 2 4 2 7 9
t12, 32450 (h) 24.0 37.1 299 133.0 227 277 | 457 431
AUCousn (ng.h/ml) | 11100 17900 15200 9530 14600 5440 | 12300 4480

165002 28800 21500 2)

AUCy o (ngsh/im) 500 %) 5 316007 18800 7140 | 20700 8830
AU Crxtrapolated (%0) 33.1 380 295 698 226 23.7 | 36.1 17.5

1) median value

2) calculated with > 25% extrapolation
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-21- Table 5: Individual relative bioavailability of 1MC278 in fasted nale
beagl e doge 28d¢mo618i Nngl e oral administration at 50 ny e@CT/EP208IG53bS6 h
(rig.h/nm) Treatnment Subject 1 2 3 4 56 C (tablet of 50 ng eq. of 11100
17900 15200 9530 14600 5440 TMC278) A (TMC278/ PVP- VA 64 10/90 9910
12300 13600 - -

Table 5: Individual relative bioavailability of TMC278 in fasted male beagle dogs after

single oral administration at 50 mg eq.

AUC4s 1 (ng.h/ml)
[Ireatment Subject] 1 2 3 4 5 6
C (tablet of 50 mg eq. of 11100 17900 15200 9530 14600 5440
[TMC278)
A (TMC278/PVP-VA 64 10/90 9910 12300 13600 - - -
%% (m/m) powder)
B (TMC278/PVP-VA - - - 12600 12400 8520
64/Cremophor EL 10/85/5 %
(m/m/m) powder)
[Fet (%) 89% 69% 89%  132% 85%  157%
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of vinylpyrrolidone and vinyl acetate, and a hydroxyalkyl alkylcellulose, to be mixed
with water, for the manufacture of a medicament for the treatment of a subject infected
with HIV.

10 2. The use according to claim 1, wherein the hydroxyalkyl alkylcellulose is
hydroxypropyl methylcellulose.

3. The use according to claim 1 wherein the polymer is a copolymer of
vinylpyrrolidone and vinyl acetate.

15
4. The use according to any one of claims 1 to 3, wherein the powder comprising 4-[[4-
[[4-(2-cyanoethenyl)-2,6-dimethylphenylJamino]-2-pyrimidinyl Jamino]benzonitrile is
obtained by spray drying.

20 5. The use according to any one of claims 1 to 4 wherein the powder comprises
(B)-4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]-amino]-2-pyrimidinyl]-amino]-
benzonitrile.

6. A supersaturated solution of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-
25  2-pyrimidinyl]amino]benzonitrile or a stereoisomeric form thereof, or a

pharmaceutically acceptable acid-addition salt thereof, and a water-soluble polymer

selected from polyvinylpyrrolidone, a copolymer of vinylpyrrolidone and vinyl acetate,

and a hydroxyalkyl alkylcellulose, in an aqueous medium.

30 7. A supersaturated solution according to claim 6, obtained by adding water to a
powder comprising an anti-virally effective amount of 4-[[4-[[4-(2-cyanoethenyl)-2,6-
dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile or a stereoisomeric form
thereof, or a pharmaceutically acceptable acid-addition salt thereof, dispersed in a
water-soluble polymer selected from polyvinylpyrrolidone, a copolymer of

35  vinylpyrrolidone and vinyl acetate, and a hydroxyalkyl alkylcellulose.
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