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Powders for Reconstitution Field of the Invention This
invention relates to powders for reconstitution

wa@omphi®ing t he NNRTI TMC278 di spersed in certBCTYEP2008/053056

wat er - sol ubl e pol ynmers, usefuhl_in the treatnment of HV
i nfection. Background of the Invention The treatnent

of Human | nmunodeficiency Virus (H'V) infection, known
as cause of the acquired i munodefici ency syndrone
(AIDS), remmins a napPowdarssdoc Recadsgitudorge. H V is able
to evade i mmunol ogi cal pressure, to adapt to a variety
of cell types and growth conditions, and to devel op
ael{l of thedavendighinst currently avail abl e drug therapi es.
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i nhibitors (NRTIs non- nucl eosi de reve
e hteaiedn WaiRi-BA P £0 vipgeerusgtul s BRI O ggection.
transcriptase inhibitors (NtRTIs), H V-protease

imhk@bh@d&thé’ﬁ@enu@{md t he nore recent fusion
tive

h|b| tho h ef f S|n
oty gt o dam hesTiciings Vifts TN SRR Ao acps cause of
\th¢ dquired &mmng(&mﬁeleoéy syasr@haM D)L @niams afhajsr medichlochallenge.

1%, BB AGUEL LA AR RRLAN 8 DRLRRY, BlGEYPLM pes and

ag en eren
@r@mhl oendlltlnnsp and itqzdﬁvaloptrh%stamﬂeragmett Guorenidy avahbmdrug therapies.
(T httey nﬁ%de\&ﬁwﬁ%lﬂe ReLFR\ah &lripldRe idadidors BSRTLS, qlolnrhu@leomde

remar kabl e | nprovenent_in anti-H V therapy, |eadingt
éeYea%egtéaan%m%ﬁte.l@mbstws ANVRAd Do rcheasige rpycpicttjansgieptase tnhibitors

TNERBls), YLV - froktdasNinh it elaPTg) et dftRe mard icb@it f@o Rhibitors.
therapy recommend such tri pI e combi nation therapy

ven f.or |n|tJaI weve noeof )
tﬁg‘%l&? F‘g‘ﬁ‘i%? 1D Juppresping B ﬁa‘{“rPén %?F &s W bty @loge, is
conpoeteivthelachegtndey fhlks\/starEmnthMHiTs learo fhaﬁﬁtrdd'metlon of
Cﬂgﬁ)n glnl_gg él?etg’apélte S\tfe%a ath-Iglﬁ{ ?%enp uuthI?yalirl]antrllr}ggg g e?en gct%vci)ty
thefde. I@&EmpuHAAIRTmUaducmen wh AR EciHigdy sgrtiva Amyl Retrov1ra1

rﬁﬁlgga?% fé?ul%qP dﬁﬁﬁtaﬁl@ m?f&@ﬁl%m% aRfis q{IQ/f th%ﬁ%@édlng to a large

correct treat ment

seshstinmin GRS aésé?ﬁlaéqﬁiﬂﬁ?fé’% apdhenopiiiys Cﬂﬁﬁﬂﬁ@#&ﬂ%ﬂaﬁ% antigigtroviral
ttRerfi®CRIQEMeh® sigchl YR comdiaioh fieerapit Bpieak 9En RIragiki@SSeatment.

owever, none of the currently available drug therapies is capable of completely

eradicating HIV. Even HAART can face the emergence of resistance, often due to
non-adherence to and non-persistence with antiretroviral therapy. In these cases
HAART can be made effective again by replacing one of its components by one of
another class. If applied correctly, treatment with HAART combinations can suppress
the virus for many years, up to decades, to a level where the outbreak or progress of
AIDS is stopped.

One class of HIV drugs often used in HAART is that of the NNRTIs, a number of
which are currently on the market and several others are in various stages of develop-
ment. An NNRTI currently in development is the compound 4-[[4-[[4-(2-cyano-
ethenyl)-2,6-dimethylphenyl]-amino]-2-pyrimidinyl]-amino]-benzonitrile, also referred
to as TMC278. This compound not only shows pronounced activity against wild type
HIV, but also against many of its mutated variants. The compound TMC278, its
pharmacological activity as well as a number of procedures for its preparation have

been described in WO 03/16306. Various conventional pharmaceutical dosage forms,
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AIDS is stopped. One class of H 'V drugs often used in
HAART is that of the NNRTlIs, a nunber of which are

w@ooosanichy on the market and several others arBCT/EP2008/053056

vari ous stages of develop nenp. An NNRTI currently in
devel opnent is the conpound
4-[[4-[[4- (2-cyanoet henyl ) -
nGudingrebloyd, phgseids] draps, sojpoitq@yas oiabisaiytidns and ng$etiddn zgutions
% &e iRl sRr&igferred to as TMC278. This conpound not

OoWs pronounced activity against wild type HV,
but aI so against many of its nutated variants. The
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%8? R ﬂ%ﬁs 4u€h‘ 9{3111% Qﬁ!i E@Qi%ﬁ' dcR tﬁ&%s nghf?ex%ﬁgl Je@%éﬁeﬂ%aediamc
l?p amemg Moré@@b,l tb@e-doeargel fdrn@né)re nEsﬁtc_@r adimynstlratloméo young

chfl@t‘én VR@Es éfééltaﬁ{j tJJianl?s in8PhibNERAR UriHRARE Mﬁla‘u@ﬁé fke the preferred
ch anges an i ncreases SpeCtaCU ar |

B@Hﬁ@g édTBFHStUHB% %ﬁﬁ %Pr%m%d@gldaﬁony Honsayeh aypaRipsarell as
aryl fdiﬁlu[h@l@ﬁ§ sicl abpordiry Foradedisequentd whrRRdhd@sagedistributed in
for$ dto off(? fle%blllt ..n dosing. Traditional

PHEOSGERT BB FA A FES Tack the

d05|ng flexibility reqU|red in paedlatrlc
a?@mdiets&bf &ﬁﬁnstll\ibfoﬁmveﬁttra&the&ﬁleﬂb@tﬁ'@ erdl dosage %Iﬁlsnﬁbalfsb of their

mnistration to youn ren nd espegi al |
AR ORGSR s P AP B ERET Bl Braotiht
pTrMCé?& it poutes fofreemsiituiion pases particTlheslallcoggsrin s@t it is poorly

fsbﬁﬂleqnfv\%é}ubg&ﬂ Qcﬂﬁtl&{‘&ﬂwﬂér %M@Uaoﬁnﬁ& Webint &8difo¥ved not
re

ormul at1 Qns ers constitution iIn

ek 1R e Taeting qp§ak&|0§ tﬂ“rq stive ngrediantyConeringdae fre base form into
aanRvRLdddionalt icaiM indrdad e ksmuamﬂy BOthPdcEke aRsRE SnlfyQhe salt

reconst it ut on re attr €. ove al
BT b SR ErE PG Lt shaag Dl ErIfigha Profies
dFonypaiant apdicstiarsehasadalty @b sipatrhctivierbeoayse bitheirdow pH. Hence
% ﬁe%% 1@1:00191)891‘%16 afp%gvdetegﬂ%&?ﬂs{ﬂ{ﬁloﬁ 'ﬁsf@l&%l?esba%g"‘f(;ﬂnc&i} i1c278
t hat
that upon addltlon of water results in a dosage form that has effective therapeutic

concentrations of the active.

It now has been found that the NNRTI TMC278 can be converted into a powder for
reconstitution that allows a flexible application of the active ingredient and moreover is
fit for paediatric applications. The powders for reconstitution of this invention may also
be applied in adult patient groups that have difficulty or find inconvenience in
swallowing, for example the elderly. The powders for reconstitution of this invention
may contain several active ingredients thereby allowing the administration of drug
cocktails in one administration. This results in a reduced number of administrations

thereby being beneficial in terms of pill burden and drug compliance of the patient.
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soluble in water. Upon addition of water, only a
limted anount is dissolved not resulting in effective

waoipicskeeed the active ingredient. Converting ther/EPm®es/ns53056

base forminto an acid-additign salt can increase the
solubility of this active agent, but only the salt
forms with strong acids such as hydrochloric acid,
$Shwwinmnkdibhelnsodtidn | ity profiles. For paediatric

?ﬁ Bhé Q.ﬁ)te&totﬁipltegéﬁ ?n\%ﬁL{)I? reﬁz{tﬁ Hnad ﬁsre%cfta d%@vdgﬁ&ggﬁ%n?g TMC278,

ﬁaﬁm@ﬁd gra Wé'@éﬁ%]tlb]le mph@mer@glueﬁtgd %ﬁéﬂ b@wnyl@mvmorrﬁmmlymer
toﬁvatnytﬂ?y%ha&ce drdonnPfacwalces hy(ﬁ@watl@yllan(y%eﬂameana qrpaoxamer
t hat "has effectlv t herapeutic goncentrat] e
30 b GURC W1th ieler BEGIGSHAS © RA e HamRNRPT %?N@ment of a
@alby c@ranfeoted evitheldIV.1h onacpbvdiatent Qid p@eddrss oithinedBby t hat

a flexible application of the active ingredient
gﬂ@y\x%}”ggver is fit for paediatric applications. The

powders for reconstitution of this invention may al so
be a dphhdr @shachthachuik prqﬁdeidenhetgbd) ufmeettimgta mamﬁ infected with HIV,

‘lhiﬁfrhefcaﬂ&{ %on%erilsg[g gl aﬁﬁnﬁﬁé’t%% Wﬁ g §a1¢ ga&’e‘%@c oné‘{)&)?er co&r risin
tTng}ZJY thdespeiseh nrmya@omlabln pgév@r atleeted from pqigvlemhpﬁﬁolsdone a

BFSISRYr @Hﬁ%?goﬁclb%e %ﬁ&ﬂvﬁfy?aée%&é Qafhﬁﬁo&l’aﬂkgl &112(}1‘6&1%11)5% and a

in ohe adm ni.s ation Thi $_resul tS
eleamehWhekRin ATiQY tpél@%mtr%tw&t%pow@r ﬁ@maf@ﬁéﬁrlrfewauer i The

ta@foBt F TNCRYS bgaglepovadydt islprerashph batl& B al0f effét@ive amount.
patient. Description of the Invention In one aspect the

léﬁ,%ﬁqr‘gléqr iﬁg;;/e?:-n | 197331’5 Eogqlvg gfasstélgerts%%]gl‘g%:slo&tiogl&QW§578 and a water-
molujalmfo lﬁﬁémteetédfffomp@i@bmylpymb pacmeoh chlmljémeraof Vinylpyrrolidone
(040 O Vi n

GRS Ersugr bRy Al G RPRART ot ¥l BER hisp fcous
rrodégm v atidh swp@mturatﬁd) soltitien mrhﬁfdxtalmdsbmddanmwdnetmmwder
cgfn Lo bh aAG- %QH%I 9ffe&1v§ %Hio%ﬁi of ”ﬂ@[@??@&s@@t’é&i fill aMyvatbfsoluble

one e % di mrent i S obtai ned
Pebar gelpstad frommp%lymyhpwé@ll@@se% gonokanrg of yinylRsyrodidangand
Rty aeet@t, 4 E}Qﬁbi}%@ky@ am@tdeﬂmbsd RA@E PEIbxUhbN Iﬂ"hﬂ/alt&ﬁlétﬁfe aspect

etrg?sgg&% @: 8 s‘ai %[53 {f{ﬂﬁgl ng wgggﬁégﬁgﬁl water soiub?e polymer
walketed $ohujdlevipplpymreldeel @cdilﬁxliyrﬁefrmfwlnylpyrrohdone and vinyl acetate,
%q{ym[dx%kgi/élfqﬁlcélﬂﬁgs%; arftl a poloxamer, obtainable or obtained by adding water
to a powder comprising an anti-virally effective amount of TMC278 dispersed in a
water-soluble polymer selected from polyvinylpyrrolidone, a copolymer of

vinylpyrrolidone and vinyl acetate, a hydroxyalkyl alkylcellulose, and a poloxamer.

In another aspect, there is provided a method for the treatment of a subject infected
with HIV, said method comprising the administration of a supersaturated solution of
TMC278 and a water-soluble polymer selected from polyvinylpyrrolidone, a
copolymer of vinyl-pyrrolidone and vinyl acetate, a hydroxyalkyl alkylcellulose, and a

poloxamer, in an aqueous medium.

The invention furthermore provides a method of, or alternatively, a process for
preparing a supersaturated solution of TMC278 and a water-soluble polymer selected
from polyvinylpyrrolidone, a copolymer of vinylpyrrolidone and vinyl acetate, a

hydroxyalkyl alkylcellulose, and a poloxamer, in an aqueous medium, said method or
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copol ymer of vinylpyrrolidone and vinyl acetate, a
hydr oxyal kyl al kyl cel | ul ose, and a pol oxaner, wherein

w@rooenideee adm ni strati on the powder is m xed WCTEP2008/053056

wat er. The amount of TMC278 ip. said powder is

preferably an anti-virally effective amount. In a
further aspect there is provided a supersaturated

podagty ampfsinpMadity water @ MAC27S alispbised pod water-ssleblegiogdner

f Vi e
&Fl%iﬂe%?{lroiﬁloﬂ)& Zl'bgﬁéhgo%@ ? (gac ?J&f%{}ﬁgérohdon? ﬁndl vinyl acetate,
&l vgraxapikyl @kﬂcelaﬂese&néélwr Ingngg q@é@uéthﬁéwpqmturated
S8lubtos @&Eﬁﬁ&&fﬁ&ﬂng%& tPDp&AterRe TRt Z N atdpiyerldi ng
mater a er i sing an_anti-virall effec%eve
rolebiEndlemorseiscisgiras go R i mAToUO R fish RSt §
&ﬁiﬁ@&ﬁfﬂldbﬁ@ andoaihyvdceata) y hk ok gl R, allay| el sy il adfoloxamer.
vi nyl pyrrolidone and vinyl acetate, a hydroxyalkyl
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%%8319{10% aQWNi?& &Pgr%ﬁ)&lﬁigﬂ%ﬁ%ﬁ to { 1&5‘( b fW@&’}’éjQ M clinical

ace ul'ose
a&p@bmﬁgﬁ@SanéHVanWbbmeﬁbheb@ﬁﬁﬂﬁé@sby addi ng water to
a powder conprising an antl-V|raIIy ef fecti ve anount

I\{I-CFWJ&P Ilﬁ@%‘i‘ q&)n‘le@ cafoﬂﬁ%ﬁo(ﬁ 1&115}%%5(1 Z- 1fsornerlc

ected rrom po yV|ny pyrr a copol ymer
\fmmq Bty ispmers meaydieaised Hythe @é@?lﬁtléVenﬁohy henayar fefdrence is made

@ﬂei‘eYﬂ fehehog ahe gn fr ﬁﬁe{ZQfo(P?ﬁalWellhds Qttn§ 'ﬁﬁ{(ﬁ% ?ﬁ%@l@ €rms are meant
r e nme e re men of
E g@uqeﬁffg %mqa fopm Mffl %@i’ Sdgom%la BhypRtiaL iy 31% Frésomer,
a@nﬁE)Ms[[nqpi @c@hoahawp)ez Saﬁmemy@xﬂelsﬂ] allﬁllmI]IquyrfﬁMﬂﬁlilﬂ amino]-
%eonmt\f\l'?e] whlc%orlpr%ajbe re@erre\é o] as eh@lﬁtﬁg tl"[le ﬁ‘ 1sorner of TMC278, i.e.

pyrro one, a cop viny rroI one”’

éﬁﬁ“\[[‘hw‘ (afﬁef&laleélenﬁl)ﬁy@dm]@flkl}ﬂnyaFd(lyh@]EI-lpwlmshnylé'ﬁmlno]
B RRINA A S hichl Ha \)?Ble AYEAUS agngM'@ﬂgﬁ Card MYSBL QR

furtherndore provides a nethod of, alternatively, a
process for preparing a supersaturated sol uti on of

WinaZ8eranrencodt mpdssiadreiblte thedf-farer ofSEVIERT & 6i-& EohMC278), the

RRY IRV bR 1s8RB8e nBx(GRRAMNEEL arRf th¥ Z0MkRY WheleifPRE- form
and vinyl acetate, a hydroxyal kyl al kylcellul ose, and

as %ﬂ@%g}%ﬂy presend s REUH SRS FIBPTINGE: 1< A1 ISQBICHIS gnixfure containing
e ms&s)%:@marpa&idagar atbe (En\WaYest the ETRVER /6, cveh aes thad 90%

o1 ]iN?'t il Osf%algucu ar %%lel)égﬁg the E-form substantially free of the Z-form.
Substantially free in this context refers to E-Z-mixtures with no or almost no Z-form,
¢.g. isomeric mixtures containing as much as 90%, in particular 95% or even 98% or
99% of the E-form. Equally, whenever reference is made herein to the Z-form of
TMC278 (i.e. Z-TMC278), the pure Z-isomer or any isomeric mixture of the Z- and the
E-forms wherein the Z-form is predominantly present is meant to be comprised, i.e. an
isomeric mixture containing more than 50% or in particular more than 80% of the
Z-form, or even more than 90% of the Z-form. Of particular interest is the Z-form
substantially free of the E-form. Substantially free in this context refers to E-Z-mixtures
with no or almost no E-form, e.g. isomeric mixtures containing as much as 90%, in
particular 95% or even 98% or 99% of the Z-form.
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sel ected from pol yvi nyl pyrrol i done, a copol ynmer of
vi nyl pyrrolidone and vinyl acetate, a hydroxyal kyl

wa@bdoghomhe ul ose and a pol oxaner. In one enbodi PETYEP100E053056

supersaturated solution is prepared by adding water to

a powder of TMC278, dispersed in a water-soluble

pol ynmer sel ected from pol yvi nyl pyrrolidone, a
ABholeyerarsedhereinn yHepymy STMAAAE” exficts o aplvelhsteteatsemerc forms of
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tchidulpsps speh mhydgoxypmp&lm@bﬂeqﬂlul(pseéHPMC) and poloxamers, in

ORticfitak bokhda{ Zepyanoet henyl ) - 2, 6- di met hyl phenyl ] - am
noj-2-pyrimdinyl]-amno]- benzonitrile, which may be

referred to as E-TMC278. The Z-isoner of TMC278, i.e.
(T -2moupiaof itge-§oully aplyerch i polxd disprrsien Ry eI the
pamcu&]r \x%tc@}éblu'l’ﬂe% drs rBé]m ﬂteeﬂaﬁg@frbﬁﬂ abBut 39% €abiHRAY 99%,

i ehBoan ek folte s @Nﬁgz b sOteo e D3P Eprabopt 85% to

'EN&&?B% le.ge abéﬁttpm 'B§)Welglh eclptivecto Fhé &wm\felght ofithy solid
%]gl%{onc T[lne XL ur 1§i1{] ﬁatlo of wager-sol%b% n%o(l) pento t%@iﬂ% 1n|'{ﬁe solid
mis pr resent
clinpprsiosie, TMCé78 amthﬁ smuhacwmexmﬂnble@obumrmmg bmm the range of

tL,Ban 0% @, bbﬁ{ Paf, to'r%b‘clnﬁ”zomirtg %&R'l @%a%uttﬁ)e lEfo BbM1: 1, 0r

or even nore than % of orm ticular

i2h0er st q0§b9we5 (=R ff@rr%awﬁf‘s&%wlam walg]étefa%‘? istgpgut 9 : 1. The
%nfo@ﬁna,f Bubsyant thalbid fisg@sibh of NMICCPREEXE pheilelab whRr-soluble

-m Xtur th no oM . o
|P§ ey é( lglléll}ln ﬁﬂf\beh&a%%?rﬁ% a%)(l?‘r*g slg/%%nallj)gﬂg ﬁg(g/ (palg[}cHlar about 1% to
paodti 3O, ar aB&K1 6§ toeabent BBAY0oabAN IO dbbhet BYS,argnabout 10%, by

SPuE: i WERY kel R SR oofia TRIGSRGr 1 m o the

The powders for reconstitution for use in the present invention may comprise the solid
dispersion of the active ingredient TMC278 in the particular water-soluble polymers in
amount that may be in the range from about 60% to about 100%, in particular about
70% to about 100%, or about 80% to about 100% or about 90% to about 100%, by
weight relative to the total weight of the powder for reconstitution. Other ingredients
may be present, such as the ingredients mentioned hereinafter, in an amount that makes
up the remainder of the powder for reconstitution, in particular in an amount that may
be in the range from about 0% to about 40%, in particular about 0% to about 30%, or
about 0% to about 20% or about 0% to about 10%, by weight relative to the total

weight of the powder for reconstitution.
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T™™C278 (i.e. Z-TMC278), the pure Z-isomer or any
isoneric mxture of the Z- and the E-forns wherein the

w@z2d0enmeits predom nantly present is nmeant to bBCT/EP2008/053056

conprised, i.e. an isoneric ngxture containing nore

than 50% or in particular nore than 80% of the Z-form

or even nore than 90% of the Z-form O particular
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d P VA
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wetersolile; pMethosy gesree pinsubp@ution referaieshe @ger@ae Bymber of methyl
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appt%xnna{teJl E)ercentage COl’IlpOSl%lOIl o%hy(-{roxypropoxyl groups; 15 mPa.s or 5 mPa.s

is a value indicative of the apparent viscosity of a 2 % aqueous solution at 20°C.

Copolymers of vinylpyrrolidone and vinyl acetate that may be used include those
copolymers wherein the molecular ratio of the monomers vinylpyrrolidone to vinyl
acetate is about 1.2 or wherein the mass ratio of the monomers vinylpyrrolidone to
vinyl acetate is about 3 : 2. Such copolymers are commercially available and are known
as copovidone or copolyvidone, sold under trademarks Kolima™ or Kollidon VA
64™. The molecular weight of these polymers may be in the range of about 45 to about
70 kD. The K-value, obtained from viscosity measurements may be in the range of
about 25 to about 35, in particular the K value may be about 28.

Polyvinylpyrrolidine polymers that may be used are known as povidone (PVP) and are
commercially available. They may have a molecular weight that is in the range of about
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amount of TMC278 in the solid dispersion of TMC278 in
the particular water-soluble polyners nay be in the

wo angaidenom about 1% to about 40% in parti cul p€T/BPDO$/053056

1% to about 30% or about 1%_to about 20% or about 5%
to about 15% e.g. about 10% by weight relative to
the total weight of the solid dispersion. The powders
B@rkn ecabost 3G0KD .Jixahgicsuse PVR K 25e(Bk SIS quzaw@ﬂ) iPOIP K30
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%gl%’osl uattg %&/écgﬁrﬁlr I as ?totg%/&)?lgo %gp 8?}%%}909% and heaiggt%glp }{ %0 gives
ithed mrcfméagteoﬁdy%y@tbylane omsitgtitc.pf PeoiE= ;E@Memef mth a
ge %Q%&bﬂ%ﬁ@ﬁoﬁuﬁdﬁﬁﬁsm @(‘)(ﬁ) é/ﬁl%l b m@&p‘éﬂjo&?&thylene content).

f'i nes sat urat ed drocarbon Tadi cal s havin
tP@l%aglgF%ﬁ c%ﬁlglﬁgma 11@@6 H’é‘ieﬁﬁllle tr@ep&rpe Pllu_r%tpepy [For the

PhpooRYtadedanity tyding 8f ﬂl'éﬁd’éopo%/nﬁi kyitts RitRaQEydr to define its
nent

2-met hyl - 1- |, | b h .
TS G o B e oS TREReR ek ke lidhefollowed by
teange t5E0diDits, ohfivEXligitse rafer tethsmbleolier pobyofihe may

DS~ BRNAL R aid SERRY Wil Felvds 2B dbE Gy o Rcyffene
iePatest (&iged 1274 =P lemaniall withaapedpersy psertylane ane lagulargoess of 4,000
Fg’?th@)l il 23 O‘%‘}Sglﬁlg%ye%lll}“é’ﬂe @nlent)CBlukdHioses| 2*7%1‘1@%nds to poloxamer

%3 @bhy met hyl cel | ul ose and hydr oxypr opyl
ﬂ@? {ul ose (or HPMC, e.g. HPMC 2910 15 nPa. s;

HPMC 2910 5 nPa.s). Particular vinylpyrrolidones

I AR RAET SR S mB b oy SERL el pusspus e
iwatevesoérble pdlyimkeor ddRVE dispeisad) usi foretih ox hordegpnesslp throughout the
%‘dgﬁ’ﬁér.t Tt thOForfePRs@ROMhe Qe iﬁgl%gl%ﬂ{ is dispersed less homogenous
throughout the polymer. There may be domains or small regions wherein amorphous,
microcrystalline or crystalline compound of formula (I), or amorphous, micro-
crystalline or crystalline water-soluble polymer, or both, are dispersed more or less
evenly in the water-soluble polymer.

Various techniques exist for preparing solid dispersions including melt-extrusion,

spray-drying and solution-evaporation.

The solution-evaporation process comprises the following steps:

a) dissolving TMC278 and the water-soluble polymer in an appropriate solvent,
optionally at elevated temperature;

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.
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2.5 and a hydroxypropyl nolar substitution from about
0.05 to about 3.0 are generally water-sol uble. Mthoxy

waolegsaecod substitution refers to the average pCmBERI008053056

met hyl ether groups present pgr anhydrogl ucose unit of

t he cell ul ose nol ecul e. Hydroxypropyl nolar

substitution refers to the average nunber of nol es of

fihe py luene mowiatke bmhjoufbdrmmrcea teegcsethcovsd is doim a thin film, and the
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N, \YA (see Marti ndal e,
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perc

FRgECBHP6Si ti on of hydroxypropoxyl groups; 15
nPd) goroingSherihas sbiatcd nmwdd thepuighdne at meee wdzzlchieandppar ent

V'éf%g&ﬁ%vgénﬁhﬁl{QEQH@@H3550|Ut'on at 20C. Copol yners

one and vinyl acetate that nay be used
i ncl ude those copol ynmers wherein the nolecular ratio
dihett¢rensriomettirend “miiipbpytraudd balomepteediiroadly. atlkdsat@mssiot only

%@&H&helal?er@{o Vﬁtﬁﬁ%'saha Qt%er{eaﬁlqﬁﬁﬁ defe GJ%EQ%@@&?%% A trapsition

vi nyl pyrrolidone Vi n acet
dopalayheyiatc gF 8 r@@mﬁt@tpamdyn axhagh létﬂ I@S%ih]@ far enaqesrenges of the
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Kol i ma(t or Kol éﬁ The d@gr wei

GRS HRAEEO 9?1%r“§ (o o BCQERATE Ol op ghe mel
ahgubrnfidg kidolufibe, Whichupen calbing Im@Cfofrﬁ @n;bhdi selosort Kaving

e in.the range of about 25 to about
mé anl{argeous éllsscog%%/\orn Rrﬂ%er% val ue may be about 28.

PonV|nyIpyrroI|d|ne pol ynmers that may be used are
Kxfoampreparipg tedohé d{sPyR)onanddacebabimrenaboxk) the obtained products

SRR T LA 6 Bl e P
FtN/PaIKQES @BA&Fa PRAERSIOD) csspham gL BrIFsS t Mo, less than
ang | RVRr KPGe (p%l:e m%ﬁ%@m@&pﬂerelﬁﬁﬁétj abl e under the

tradenane Kol'idon(tm. Pol oxamers are nonionic

triblock copol yners conposed of a central hydrophobic
dnaieferred process to prepare the powders for reconstitution for use in the present

invention is by the spray-drying technique. In the spray-drying technique, TMC278 and
the water-soluble polymer are dissolved in an appropriate solvent and the resulting
solution is then sprayed through the nozzle of a spray dryer whereby the solvent from
the resulting droplets is evaporated, usually at elevated temperatures, e.g. by the

introduction of hot air.

The amount of water-soluble polymer in the spray dried product may be in the range
from about 50% to about 99%, in particular about 70% to about 98%, or about 80% to
about 95% or about 85% to about 95%, by weight relative to the total weight of the
spray dried product comprising TMC278, water-soluble polymer, and optional
excipients. The amount of water-soluble polymer in the feed mixture can be calculated

based on these percentages and on the amount of solvent used.
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of pol yoxypropyl ene (pol ypropyl ene oxi de) flanked by
two hydrophilic chains of polyoxyethyl ene
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pol ymer bl ocks. For the generpc term "pol oxaner™,

these copolyners are commonly nanmed with the letter

"P" (for poloxaner) followed by three digits, the
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The solvent is removed from the droplets of the feed mixture by the spray-drying step.
Preferably the solvent is volatile, with a boiling point of 150°C or less, preferably
100°C or less.

The drying gas may be any gas. Preferably, the gas is air or an inert gas such as
nitrogen, nitrogen-enriched air or argon. The temperature of the drying gas at the gas
inlet of the spray-drying chamber can be from about 25°C to about 300°C, or from
about 60°C to about 300°C, or from about 60°C to about 150°C.

The spray-drying is conducted in a conventional spray-drying apparatus comprising a
spray-drying chamber, atomizing means for introducing the feed mixture into the
spray-drying chamber in the form of droplets, a source of heated drying gas that flows
into the spray-drying chamber through an inlet, and an outlet for the heated drying gas.

The spray-drying apparatus also comprises a means for collecting the solid
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a) dissolving TMC278 and the water-sol ubl e polyner in
an appropriate solvent, optionally at el evated
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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
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
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
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.
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value for the average effective particle size.

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
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,
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



10

15

20

25

30

35
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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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peri pheral velocity. Suitable pneumatic nozzles
(including two-fluid nozzles) conprise those that are

wo omatied19 n t he upper part of the spray-dryi ngechanri»es/)s3056

for exanple in the chanber rogf, and operate in

so-cal l ed "co-current node". Atom zation takes pl ace

usi ng conpressed air such that the air-liquid ratio is
irclatihay tctmgfer ofanpbowher the dirdd load](retpoesailtedl tis the:nuinber dncopics of

%raf Rﬁ% ﬁr de%ﬁﬁE@pglﬂhle]of ser]lmtg(? bg’ut 0d: coglgg/nfl eiﬁqaartlcular

m xture om zing ¢ are asse
tbﬁl@“h@hozr éOm@Qmes/rmh 8108 trhRarggubsi b;_eé:tw ot cvm&é@ﬂ p‘pqaﬁcally below

Thed&tdBn Mmit Jsuethel KRR efnSorRcRfbéa st MhR Wﬂl@ndﬂ%iﬂye@
de ends, on t@g erat| ng ramste nd can.be i.n
4tiep FiH diretment gvith E‘pmﬂblﬁlaﬁloﬁ g iy mﬁl%%‘wﬂh any

%@tﬁdHEIARmnonM@atfdn@ doringz z¢resn péraid ean@iilithe viral load in
-SPEO-O§a|IE|l eda Itle cne a CI'url’Irler‘[llt nl"q)fj Vln’? lSO be used

B KoY 18 f’)perg?g S R FV\%)?tOtWOHUId
nozzl es in co-current rmdes except that they are
[The pbedei for accoomeutiqrasfi TMC2TH & deferably aimainiercdodte daily.
spray droplets upwards. Typically, counter-current

fluid nozzles. t
ot WPt £ RRRRRE Y R neR b BBl e
ftlreanmeanb ofm sd]ii:edt belag onfect8d watn HIA . Jihe teny ‘Sdbjattdm paticular relates
ttggeﬁ ﬁbgﬁg in the invention is the high-pressure

nozzl e wher liquid feed is punped to the nozzle under

pr essur e. Pressure energy is converted to kinetic '
diberdgys ofahd (Ré& ddingssiersdf wininh ishdstarozddeyghé fiingentad TMC278 in

QH@fbrﬁﬁﬁﬁgn %drldg%: L@t 1ﬁv%ﬁgbtl1 Xndjﬂhé ' ﬁ&tﬁ%f aF Iﬁ)?ﬂl'ufyﬁgn Zdministered, is

Spray  as m I S_unstab

ﬁ@k&tﬁ@ S‘\’/ﬁhtth’f‘tﬁh? hlgod glasma ca%«fqagataors% TMQZF-%%, é@rlfepbaboywarmlmmum
GsyaRisniLe Wt Tigtchh “aomanshblesd pﬁi@lﬁl@&’evﬁﬂt mm@ %ontext refers to

t I ifi
RS b oo TS v b® FisEPrbe ol BRog iRtk tha
effepiiedsinheigiHI®Ssochatvial load ey bdlee tha @toec-amtiopedayalues. The

E)'ﬂa%ﬁw%%\%ﬁé St¥e7d Pl?ou% 6&% aBS\‘?e %L(Pl@l n%ﬁn{‘&{?@d*ﬁﬁﬁn?}’evel to

ressure nozz
k2 @H@@@fsg aplosree lewelp ghg Yifltsh@ lp@gﬁges WQmSwddmrelay nereriBg the

Mk of hulfohb. BIb&d plfagrﬁme@gﬁ Lhtl%l%p tHafl w":l%t Ifﬂr?ér%glgttt%g&lﬁed as minimum

aton12|ng neans e sel ec
dest mey bareresd fgqt&léd A |S%fﬁtYdr@@réﬁa§ MaxTRRdagodgasma levels,
fiacthesslevab ohcasidddecisseostpeyicaird aterpeivalyigh, k. dvat

fS%S%g/rnl 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
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
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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m xture, the desired flow rate and the maxi mum
acceptabl e pressure to punp the feed m xture, have on

waolcapheaicisi ze. After selecting the atom zi ng NBEIEPB08/053056

that the desired average dropjsget size is obtained for
a feed m xture having a particular viscosity, the
mxture is admtted to the spray-drying chanber at a
péie tpoedb@rfof teommstiattion of AM SIS id adewparcs ivoth the pouerednieption
:)ptlj(?w&eoéf?é’ctl% ¥IJe eH{ 1nf YtioRNif ﬂfﬁ? ﬁlg Vk?r¥11 fogg 1solteH§Jed while
rocesses descr such

&oeipog atraldﬁplemaownpr@mdr JSp 6fF, offddnmmmownaﬁ gddjte ghe
AP LbRAPRInCE vaMi MY thdryRl cal |y conprises particles
havi ng an average effective particle size in the range
of fron1about 10 mmtg about 150 nm or about 15 mmto

d herginate teae t 3hout s yts spoisntionnl maaningaWdgh vewl igplation

@ a %Qrﬁl@ﬂbél e»amtb Ojg! hlta%d&ﬂﬁbnﬂ[}em iemtt@ Bt vélgemlﬁht Wy w1th1n
erein er aver C l1cle Sl
g By s 0T pE e A0S, Sl oL bV gP koL Padicie

sikirctied vatuet he art and can be neasured by art - knomn
particle size neasuring techni ques such as, for
Qggkg, sedi nentation field flom1fract|onat|on
Scorrel ation spectroscopy, | aser dlffractlon or
dixskipeht ri f ugati on. The average effective particle

% £ IC’b?/ﬁtHaQenﬁﬁ i?se%?\/? \?‘Rlé4ba‘?e &1@%0‘?%%&&8@0 \Pﬁloglatmlx re of

tions of 8 ticles lnstance&%&
r%ﬁﬁhmgméwl@ﬁfcémdvé PArvIve | Ehismpguistis spyay driada (inlet
|té %&aﬂ%}ﬂ&m@ E@Mm@Spfa?@tyeﬁl@—of@@f(Bhé}ﬁ Iwittn®f ThO8ow control

si sts of articles rticle
SeS S %ﬁﬂ SR pesarped ?wée ARPLL0Y ét {140 enme YA %tﬁg‘%
setewarp) the ﬁestlhnng ipewdti G)Veref)(f)se dhe@/eﬂ Ppedduunl dysd (Chsist Alpha,
Ii(‘fec{1z1n1scher Azpé)aratesoau d)s%ero ’Gerrna avfe rr 2?191? ef fective

o vordng di stiibutions
of the particles but usually thls will result in the
dammplr2:about the same value for the average effective

&%?‘]\/@23 8%'a§et, %4 %BVPW bX anc{ ya Egtd}gﬁlo&b #l sjtgtd’f’ssmgd 916800 ml of

ed m xture,

priopare pémetrne fracthglene ehlgtidy 20:30 (Ve T BIniKtUR G tb@ Bprdy dried
RPBHITBGRILL lchRpbrahREPRSL é Ofini %hD?y%r @aml (}1 BighQ Sw1tzerland) The

é_[@OCGSSI ng properti es egar.dl ess er. ar

& §ANGIH Wanpd ahg(Hl e ﬁh%&salrr%tor 0Bk and the pump at
GYi. AUfBIryarde st tSuliting pbedeieiddgpost 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
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
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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incorporated in the solid dispersion, excipients my
al so be mxed with the resulting solid pharnaceuti cal

W@ oopasictd on during forrmulation into the desired/gpmagess3ose

form Excipients suitable forjg.nclusion in the

phar maceuti cal dosage forns conprise surfactants,

sol ubilizers, disintegrants, pignents, flavors,
fAﬂillneksudj ubricants, preservati ves t hi ckeni ng agents,

Sur {mact an%@%rrgi%gg%ggjdﬁgy gf3 LPI'} ld :‘aﬂd st in%%e%eﬁn & and

df4 ketpe theottdry ef thg émerﬁm@tmmt W@Tef%ﬁ‘étﬁ f@ﬁ pegsentstudynd he dogs
%ﬁfen Fxphs@borttubacdaisso Iwﬁfér UElR h 186 Ay Al ¥dgs Jwere

%léllo v l{ﬁ&ﬁl{ﬂ){ %tm%gg | aaélgf ;ﬁp f]q%!éd)om% dmd g/rer rTPed 1rnrned1ately
raﬁlby@(fmtgaltzﬁls frgs HERs D ﬁa@amllziuﬁngad)eﬁwem 86urs starting after

al . i ze ceeer L S

e 0 e e R RS RF LRy 2B 30 emvagivan g of he
ffreolnty @a¢naefdosigequsBusprospns dﬁ/l"M@éVS PHertpoi subEEnsionhatre
%@Hmlﬁst@reﬁqg§glog§]9a{cﬂd§ft91cé @ﬁ%oﬁﬂ%&ég@%f%tc{)gf faﬁ%' cﬂ) Were dosed

Succl ni c acl tari c aci ers. rIOT

ad@énlstwamrof@rtaldt:tmfrTl\éaa%%HQLr?é@mémgMS@@ $hegeeq. per

%ﬁﬂﬁaﬁlm%siﬂg%bﬁﬁh@ﬁtp’iedeﬁtemq”amm solutions nore
pal at abl e e.g. sugars, such as gl ucose or fIavors IS

added to the powders, for_reconstitutiqn o
if50 898 itwA Vl%@ca GaMeINRE 2 mewaTMC ﬂ%ﬁatfomgﬂaé%fb@dTWN ${PVP-VA
tol e 010Ny ¢weight/ adgittor Gv/w) powdanddratcopstitutdnd dddR 283}, er two vials

Eainsiae 25 o B b i G B P A hERebptor EL
TB2738% ot (o mboutowklentor r@ogstitlatoxm{dogﬁ 465 nf)/wge TSAL2H @ cach dog, a
'%‘ﬂgéttfbro?m?cafl uﬁd%alﬁlﬁg 3 RONOE o f QMC%ag%hfjdrﬁigﬁ—ﬁéleﬂlt of

speci
@ﬁ@?’é&)é’éﬂséuﬂdﬁérsat urat ed soI uti on from which the
TMC278 active ingredient does not preci pitate, which

iEﬁoé’d‘fa’ﬁgﬁé?s v§ Gl OH@D@RZ‘%RS‘[J( %gﬁg&lhrt Wi ABmAhE dbSEat

I nvent diratric

Adpinredostlohs, (391@@n)oh| 44 rdr §hiftes dege gfministration. After
36ih I S bl sempled We@é ProtcetclEb ghtdlhﬁﬂed%télglmfﬁ@samples were

SG0TKiea Bty 5k G S FHGR e GRtlge B P e pecly
détmiantes at toat tamperadiré td dlovt ylasma sepatdtioni mgmsdbtely thereafter,
%?a%ﬁﬁ%vas 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.

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
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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forms such as tablets or capsul es. Another advantage
is that other anti-HV agents can b e conbined wth

w(abaogd&e19The powders for reconstitution o f theCT/EP2008/053056

i nvention show good uptake ofjg.he active ingredient
and result in good plasma |evels, conparable to those
obtained with a TMC278 tablet formul ation. The

adm nistration o f TMC278 as in the present invention

mvﬁﬂglfa{nagn%aﬁ (B Leab, (t" VSij](gte[ﬁEdIQI{] lﬁlgﬂlg Wﬂtrjht{ogmfagted male
e reconme to co-"adm ni ster other Inhibitors.
Pregle degsemdsoatcdrasis |p§1amw@p@§@tlwayamﬁmrsmftTé\ﬂ§2Z§ gftasisigfe oral
Qib%%? 8%a susﬁbelﬁ’ﬁéﬂ beik bwaa@ & @@dnlﬁ,ﬁigﬁgn bf me#%t TMEIR, are
%?R?r‘ie Hlp ?1?18 tp ﬁ'ﬁﬁ)l%rf T&g 1@3\?}5@? g)fo?éyé@%qtgleétaﬁqerelo);esented in Table
I5nMdah pismalkdoedniritidii £e3%:8 tith@profibes df TICD7ateidepisiee ieHigure 1.
by preference are those used in HAART conbi nati ons

T Riar o rabon kg St Pen et ol ME TPV o dB o )

ipns/tiaffoe&,coﬁsh&ltlbn éadamedrit AQ af SHh¢ dfrifMCR27Oactmal ddsceange:

|r4|6%110 :1583 ?5 {’n%(l?gg 1¥1%111 Pﬁ%ﬁeﬁ{ﬁgtac s b aé) al@eaﬂxﬂ%ﬁ%@?{ld a[tqh h after

esihpduitbmaxisnym dvicls (Caxeatt /2 h, to # hepostrdosieg etrioentagg/on average
VM) tshkpﬁg/nﬁ OAﬁé’tWansSbra%h ‘Pé%@ Jeclflﬂéfdw%%r sllsiw WE' é%%é%{ Ralf-life

hi s option b e wher e
tbﬁ'@NG\?P Baiang 43 (rsr-etad LAy §/hl %whefh@}f 1@5@&%@%&%%

waruaik cém@doﬁwmnm% 3aae1§yhemameme@& SRR ®STML278 was
vVira i fi

a vol une bel ow
Sibira0s ALpreshaRes. Mgt PerER & | REOSRMBEu 100
copies/m, nore in particular below 50 copies/m,
sﬁpfe@bfal @ablhg obebayerisien et BACRLTSIPYVPA A 6¢/Créthephor Eud 10/85/5 %

é]g]{mpn?) pomgier or {erc(oel’ésttlt[u%op (tré/e{t)rﬁernge P n,g& | N elr o o??é%_f%?uai gose
denggs 3. 88 i (p% migdag)).grasmiat lthimyfewfahtehéy MHAARTO0.5 h post-dose and peak

@‘P&[ﬁpia%h&é?ﬁ%tlgﬁ‘sr(@ %) ebEichde vﬂﬁfu‘l GJe Ipﬂ‘o St ) ?Est %Eé lCmtaXh\ealues

iral load in | asma reaches th ment i oned
l25uPtcH QN aveipas to Hhen %@M@ﬁr which rpéaéeﬁé@\retlwqcaﬁe(bvery slowly,

Wﬁalf Hfdlicel encdyl aﬁdtard;m mnsgqgh?@f 268 &ﬁadeyageA&s tlfeﬁlﬁlf lives
ere ea 1 on'
PEE e BE A s hRE T b Pt oy EGpaRly. B R Etme

ierpesutecd TCR7§HWS cxfresstebynALELb} eedliics hﬁh@meam cxpaanre
LElAhES b 91200 W B PE! ng.

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
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.

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
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The dose of TMC278 admi ni stered, which is determ ned

by the anount
wWO0 b@sitmsent i on
adm ni st er ed,
concentration
pl asma | evel .

of TMC278 in the formulation for use in

and the quantity of fornul ati onPCT/EP2008/053056
is selected sucfy_.that the blood plasma

of TMC278 is kept above a m ni num bl ood

The term " m ni mum bl ood plasma | evel"” in

tivaBicg)arittiexformekatios comaining TNM@RER/PEPIV & &diCersofifoo &l 10/85/5 %
Rkﬁﬁé‘@ﬁi@é{%blettl%ﬁs éﬁ%a“r‘egd Q%F(%ﬁl%*i%t bl ood plasma |evel
that e 1TSS

ectively 1nhi

so that viral load is

bel ow t he above-nenti oned val ues. The plasma | evel s of

Thebley8 shoul d

be kept above said m ni mum bl ood pl asna

| evel to avoid because at |ower levels the virus no

laBger bay §P&%‘iw§§ 364 FhRILeRYn B6hFa%d REdIhD okdifikn 6f the male
o) n what iIs

pl asma | evel s higher tha

mut ati ons. Bl 0
Stri ctlgealggqclﬂgﬁé‘%eda‘é”li*ﬁ?ﬁe?ﬁﬁlﬁ?tlu@Wel may be preferred to

pui | d 'an a sa
evel 5,7 . e.
bx pexf Dosimgd a

et rgi n. Theg maxi|num bl ood pl asma
tﬁoo%ledg?eevel s where silde effects are
(@ng @ha) | Mredtyehi [§houpl. e.  about Calitiorny/

ven hi ghe
yagg)d pl asma
patyneéi2006) d

T 78 li s” k¢

r’e\,é Cgf ps 1000 ngﬁ r ga%sl[egt R rilfnlélge;é#a%erly ahgredosing
mi niSum pndBRexi [ruth Hfood, fidasmediapker dosing

4N ther
b

e range

hnge,of jpbouk 20 ng/ ni 00 ng/.m [ .
Df ggout SOHng/ ? 0 ga[%e@t %e%dﬂmh%}aﬁ?l,y ag?r dosing

(Augine 07 22096)

bf about| 100”ng/[n 2t dfabdufedsomadiptely afterdosing

iln the range of about 200 ng/m to about 500 ng/m, or
i' HirettencnaAgex EMGRISIRVE- Vidg 64l 006 Yaboim) ®0Gieng/ m , or

2 L lenchAB IS PMCTRNG/BINV A 64/2RAHERbP ﬂmg/r/ﬁﬁ/s o mﬁn{)mg pswder.
rrange of about 90 ng/m to about 100 ng/nm". A suitable
tﬁ]@zquSOnlﬁge@é)fi]}M{J%&r ange of about 0.1

dal FytmsBse: o
ng to about 3

about 2.0 ng,
lablergy Indivigu

;
alapd meap (86 Jne;

nmg or in the range of about 0.2 ng to
or in the range of about 0.2 ng to about
S(i%)aé#ﬁmﬁ cangentraiopg@ichgpme basic

\_I/_ﬁl Utes ﬁ%&ﬁﬁ&%ﬁﬁgtlb ﬁaﬂﬁle@% é|3‘1gll; ngl%ftt&gsi g)éra\{v_@d.hﬁﬁ{isﬁration at

e treating ian W e able to_determne .
dose t coUBERG Wé7§8é}afécfoﬁ9ulﬁﬂﬂﬁ PINAINIAG TM@%@Y?%%@“ 10/90 %
dosagesintiystédipaloddycladoght of the patient. The powders

for reconstitution of TMC278 in accordance with the

"nf ot i on 1t Teshtrhde o (T 2762 P 5 A @LO0R k) powder)|

keeping viral repl 'b%ai i oy suppressed. The ease of

adm pi strati on may ddg to the
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
a2 370 427 409 402 29
] 299 371 301 324 41
24 212 259 342 271 66
32 128 186 222 179 47
48 92.2 145 143 127 30
Cmax (ng/ml) 428 427 778 544 202




patients' conpliance with the therapy. As used herein,
the term "about" has its conventional neaning. Wen

waoised/ 11019 el ation to a nunerical value, it nmayPCI/EP2008/053056

additionally interpreted to cguer values that vary
wthin + 20% or within 10% or within 5% or within
2% or within 1% of t{he nunerical vaI ue, Exanples

o @) 4 g TMC278| base and 436 IBVSP- A G4 are 2

di ssql ved

chlo V%@“‘@‘Bﬂ%go?vn)? Tﬁ%g] Lilt‘%r Igge pra g4é“thy§ﬁne

Ve et (hehpdy at uf ed91dsi NntR3AOM NB6®@pH alyl9m)yer 1870

chi zerl N 19 t)r t
1({5 lIlfp(r %ssu>| zed {‘ﬂ?oo 226(gdspwr8§ 6] %3()%00/ gﬁ%@
Exaztpola'i_b@%) Afte vvét ds t43el r eskil. i7| ng 3pdwder s8.1

wer e ~yacuum.dryer (Christ Al pha,
Medi zi Cal dla{eﬁ 1{h21]>rg§A’be§Jap%%ttlerode/ Harz, Germany) for

44 hours Exanple 2 . 4 g TMC278 base, 34 g PVP-VA 64
and 2 g Crenophor EL are dissolved in 800 m of a

m xture of methanol /nmethyl ene chloride 50:50 (v/v).
This mixture is the spray dried at 800C (inlet
tenperature) using a Mni Spray Dryer B-191 (Bchi,
Switzerland). The flow control was set at 800 N 1/h
pressurized air, the aspirator at 100% and the punp at
50% Afterwards, the resulting powders were post dried
in a vacuumdryer (Christ Al pha, as above) for 44
hours. Dissolution: The powders for reconstitution of
exanple 1 and 2 were tested on dissolution. During the
di ssolution test, the powders for reconstitution of
TMC278 was suspended into 50 ml of water and the
resul ti ng suspensi on was added into 500 mM of the 0.01
M HCl aqueous sol ution serving as dissol ution nmedi um
resulting in a final suspension vol une



of 550 m . At each tinme point,

5.0 mM of th

e final

suspensi on was renoved and the vol une was conpensat ed
whyooaddieng 5.0 m of fresh di ssol ution medi um PSDEP1008/053056
calcul ate the % of the substance at each tine period,

t he anmount whi ch was renoved until

that tinme period

was subtracted from |l abell ed anbunt and the remaining
dizblert: Idsvidweh sndimcead(ras 3108 D)ptsmeentecatosfand somatbasic

tinme

5mni

dogs,

phase,

PPl TR

case
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6. A supersaturated solution according to claim 5, obtained by adding water to a
powder comprising an anti-virally effective amount of TMC278, or a pharmaceutically
acceptable acid-addition salt thereof, dispersed in a water-soluble polymer selected

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

hydroxyalkyl alkylcellulose, and a poloxamer.

7. A supersaturated solution according to claims 5 or 6, wherein the water-soluble
polymer is selected from polyvinylpyrrolidone, a copolymer of vinylpyrrolidone and

vinyl acetate, and a hydroxyalkyl alkylcellulose.

8. A supersaturated solution according to claim 7, wherein the hydroxyalkyl

alkylcellulose is hydroxypropyl methylcellulose.

9. A process for preparing a supersaturated solution as claimed in claim 5, said process

comprising adding water to TMC278, dispersed in a water-soluble polymer selected
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