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PROCESS FOR PREPARI NG SPRAY DRI ED FORMULATI ONS OF
TMC125 This invention relates to a process for

w@r@dueisng a spray-dried powder conprising PCT/EP2007/055607
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It is known that bioavailability of poorly soluble active agents can be improved by
converting them in amorphous form. Typically, the more crystalline the pharmaceutical
agent, the lower is its bioavailability or vice versa, reducing the degree of crystallinity
has a positive effect on bioavailability.

One way of converting an active ingredient into an amorphous form is by presenting it
in the form of a solid dispersion in a water-soluble polymer. Different types of solid
dispersions exist. One type of solid dispersion is where the pharmaceutical agent is

molecularly dispersed, substantially homogeneously, throughout the polymer. This is
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in the formof a solid dispersion in a water-soluble
polyner. Different types of solid dispersions exist.

won@7iyses of solid dispersion is where the PCT/EP2007/055607

phar maceuti cal agent is nolecularly dispersed,
substanti al |y honogeneously, throughout the polyner.
This isgenerally described as a "solid solution".
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formation.

Another method involves a spray drying process in which the water-soluble polymer
and the poorly water-soluble pharmaceutical agent are dissolved in a solvent that is able

to dissolve both ingredients. The resulting solution is sprayed in droplets, or atomized,
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fl ow and tenperature, evaporation tine, chanber type,
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a solid dispersion, such as by spray-drying, improves its bioavailability.

However, the powder resulting from this spray-drying process is "fluffy" in that it
contains a large amount of gas. As such, the resulting fluffy powder has a low density,
typically in the region of about 0.1 g/ml. This means that the powder is difficult to
compact, which is a problem during its subsequent formulation into dosage forms, such

as tablets, pills or capsules. For example, in order to formulate the powder produced by
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as tablets, pills or capsules. For exanple, in order
to fornul ate the powder produced byspray-drying into

wo adrat13borm a pre-conpacting step i s usual | yPCT/EP2007/055607
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provides a solid
In a further aspect, this invention provides a solid dispersion of TMC125 in powder

form obtainable by a process specified above or hereinafter.

In still another aspect, there is provided a pharmaceutical formulation comprising a
solid dispersion of TMC125 in powder form, prepared or obtainable by the process
specified above or hereinafter, and further excipients. The pharmaceutical formulation
preferably is converted into a unitary dosage form such as a tablet, capsule, sachet, pill,
powder packet, suppository and the like. Hence, the invention further provides a solid
dosage form comprising a solid dispersion of TMC125 in powder form as specified

above or hereinafter.
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dosage formconprising a solid dispersion of TMC125 in
powder form as specified above or hereinafter. The

w@eacassoof this invention yields a solid that PeEEPRE07/055607

relatively high density conpared with the spray-dried
powders w thout MCC. The density of the solid
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e term average effective particle size has its
conventional meani ng as known to the person

The solid dispersion produced by the process of the invention typically comprises
particles having an average effective particle size in the range of from about 10 um to
about 150 um, or about 15 um to about 100 pm, particularly about 20 pm to about 80
um, or 30 um to about 50 wm, preferably about 40 um. 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 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
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skilled in the art and can be neasured by art-known
particle size neasuring techni ques such as, for
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tab@rpﬁibfle adiit@rpdans Hﬁﬁlentﬁdrféalhbﬁéum@sem@ bheana@dohipeide the
Tt Eru B S ATt S PR o DB RPPBR i of
Saiintuld A ssablenfoi fomt ke taotepounmbneéniéolynhd @btdihgd bystredding the base

tf@rng %tﬁ‘su%rlﬂ%ﬂggg acq&nasciﬁ%\égﬂl: %&HL Y op&aﬂgﬁ@'hg&%g% acids, e.g.

treatin ormw suc

|hmdlfoghhir1@, hylrehsomicomdehe ot sl fwyeiaa i aqish @Bosphotc acid and

hydries bl Qfgaﬁlc 04! @PELSe aRetid PRopahdie; hy%l%i}ﬂdﬁétfé Gy dioxy-
nitric, acid; phosphoric aC|d and the |1 or org

RERIGOIC PX%BZfaH%ﬂOéC oxRlig 0%‘%@5%@%“%%?“6‘%%@@?% tartaric,
2-tyids0xY, QBOﬂirapﬂie&%caﬂydin@ ﬁﬁ@}az_ﬁﬁlsuﬂfor@%g gthiagesuﬁhhﬂnbmzene-
SUcCl.ni €l C LlC I C r . .
S5 ok ey RabonetifRie Fro el B Carimaabrpgiss 4-amino-

étinainegbefiané and the hikeneids|Ganmemsely the salt form can be converted by

e NAENERL hORLS bast M JiASH St also omprises the
Selmh RN TR B HR0RT 5o

Xy en20| C, am no- en20| Cc an
|hwﬁ@teé@nd| §90 V@@mﬁléﬁ@élfyﬂmwhlghme Cfomnwe@ﬁp kf@ﬂ@éﬁ\@é efeeple to

Byrob. I BRAARBS ofubh f@hisakd e b MiyArdtBe afcbRSlalRaa fhenike. The
termaddition salt also conprises the hydrates and

sol vent addition forns which the conpounds of fornula
(Tihy aatoenedll BMCA25 in the spray dried product may be in the range from about

10% to about 50%, in particular about 15% to about 40%, or about 20% to about 30%
or about 20% to about 25%, by weight relative to the total weight of the spray dried

product comprising TMC125, water-soluble polymer, MCC and optional excipients.
The amount of TMC125 in the feed mixture can be calculated based on these

percentages and on the amount of solvent used.



10

15

20

25

30

35

form Exanples of such forns are e.g. hydrates,
al cohol ates and the |ike. The ambunt of TMC125 in the

W@ pooas4308 ed product may be in the range from BODEP202D855607

to about 50% in particular about 15%to about 40% or
about 20%to about 30% or about 20%to about 25% by

wei ght relative to the total weight of the spray dried
pihe dwictocrys liniesicligloIMBACE) theater beswied Elh&;arpnﬂeymrparthﬂﬁize,

?gggpﬁtsbl%a@h sﬁ%ﬁcthg[e I C IE' iltex ﬁ%as e ﬁ?&(ﬁéﬁ%&ﬁic&pfgent and

m xture can at ed

peateresotubdrerolHmer, die Iteﬁétn@grfﬁ@ﬁtmlémres@lab@ﬁ@ passetbiropgk the atomizing

Fh&GhO ity BleabldyliymelchithBasw etk ok bk of becﬁﬁglﬂ%eeﬁoﬂ@z%r As
an aver age whi ch j s sel ec d such, t hat

€ size
et U St e @'Cfd‘qé% liggitegt pothe SRATYSHRF et &Lt éaqmla@éﬁ?eans
@mlwmt @1 ths @pmpldeylng cyaretier. Edtexa@plel vhag thesdmidixg teens is a

n a i e
b0 e b5 BER ah A DR ol SRR SR g B S s f ghflaey be
aIS@:lnTile average pargdle sizheof gic2dCOfmashkee e rangk iohitbedd py to

' ] Zi s provi ded on
0GR I BB [ShER) fin 6,5 U ZbR 2R, £ Dhe
at om zing neans is a nozzle, the size of the nozzle
Mfcﬁ)c bkdllid dciatost Rt SArzise iR g@m fisdshge N%ef”%&néﬁ%f ﬂ@&lucts

KT B i N L P W

rbonl 16(5BLmINA vécoly PHaddd it (20pmmm M crocrystal | i ne

(fﬁe! &Pérgé?e/stalnﬁé ceclf‘ losgi)r %gsl a%g?ﬁ)rlé ﬁgﬁ}dﬁ%eﬁ?\%ng &)taHPcular

ﬁémpua: u‘\&a\(ﬁ (@0ivge), VIPHPLOS (k04 (50 200 nFincoal o8 1PH S pm),
HMLIBI™ 5881 189 50 YﬁC?{osaHT@@Mémso 50 mly) ¥ the

mcrocrystalllne IIu ose products ava e fromJRS
PRRREOCTY Al BS €6 B\h@sg mregugisyrilatlg fre Frigrticular

\Iﬁh‘dﬂm&fMWS OLh R @hamaceﬂf;@lc@lo( nﬁr); SP 15 (15 nm ,

Eﬂ%: g ﬂ‘%” %%J:‘P% 8?16’2‘?88 (Rr?c}lr‘g@caé@ l%h?% 38%%%@6 '8 Pﬁ%‘lfaé&a@l"se
f(MberoBNM 10 (i) CTbatoskidiaracd) ('t 03 (BBWOR0 nm)

P%%g&g&élg%% g%i g \P%? tegfggfla{glg fi Xsc‘ath?klaléé‘ ®orporation, such as

anve
ool P EEIB b g Gty s LB 01 eaomv Colughy PH-301 (50 ),
abuksPSRd-dEe(scgh). (tm 103 (50 mm ; the

m crocrystalline cellul ose products avail able from
Asahi Kasei Corporation, such as Ceolus(tn) PH F20JP

(A2 Partiod] arl opadfetsddt ierddirk stAind &Mlutos} is AeiotIPH 109® Pitr B8],

(50 mm, Ceolus(tm KG 802 (50 mm. A particularly
preferred mcrocrystalline cellulose is Avicel PH

16 @mou (2@ MAYC. in Thespampdmed @bdMCGayrbetin¢hespngeyfroimiabdut 5% to
‘%&gt%t%,@}Satlﬁ@ulﬁpaﬁ(}ﬁ?75%&)%&0{1%0/@,%[%0&%0@9 to about 15% or about
10% to about 12.5%, by weight relative to the total weight of the spray dried product
comprising TMC125, water-soluble polymer, MCC and optional excipients. The
weight ratio of the amounts of MCC to TMC125 in the spray dried product can be
calculated based on these percentages and in particular may be in the range of from
about 2:1 to about 1:5, in particular from about 1:1 to 1:7, preferably about 1:2. The
amount of MCC in the feed mixture can be calculated based on these percentages and
on the amount of solvent used. In view of the desirability of keeping the concentration
of pharmaceutical agent in the resulting solid pharmaceutical composition as high as

possible, the concentration of MCC is preferably kept as low as possible.
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about 25% in particular about 7.5%to about 20% or
about 10%to about 15% or about 10%to about 12.5% by

wowdoghtisoel ati ve to the total weight of the spreyEBRI0BOSS607

product conprising TMC125, water-sol uble polyner, MCC
and optional excipients. The weight ratio of the

anobunts of MCC to TMC125 in the spray dried product
oﬁanacbiankagd: ofihsan enhidragesdaldine télbdesepetheemtadde®ndon chargasing the

‘flycd‘lflt@é re%ylngg?l %Ifa%a e;'flg?hﬁ é:gfngggl[i{g@i qpr%f% % %uﬁc‘ﬁon to
pm@wéﬁ groms“@@ﬁ ofiflvabiil, comtressiblityMbginiegratioa anddigsolution of

'%hé@ﬁx'ﬁ}ﬁdﬁ&[‘so@ﬁ Gt pderMbase en Lo SaSScRatS %ein@gﬁﬁons
g]ggy %lplie? anmount of solvent used. 1n view of the

Y- of keeping the concentration of
phar maceut i cal agent in the resulting solid

hi gh b
SOREERTFE O f BB RN BT g RSV fonal®
pbasidsketically adw@tﬂfO&gﬁaldcshbsj&mm@y mmmao@‘re;ﬁsWatds itheepharmaceutical
ggéﬁtuélﬁﬁl%e' §IIH@1% i &dc%llﬁfo?ﬂa &)togﬂlé}g rsﬁa‘f'hmalq'@?cellulose ethyl

nsit e resu [ ng SO arnmaceuti ca
cekpesd, tly@fﬁxym@t weselilose hydreyrnl ¢cdlulaserydeayprepyl cellulose,

DK ARRL bkt @Bl dsk, qg@?%ﬁlm&@mﬁﬁl%b@ )il iitoXypropylmethyl cellulose

S BN aReig? RO WS et alvlc 2010,

mmmgméﬂhph&lldhm Mdrdxyproply inasthyl\batlelbsestithidihie (HOMORY s.g. HP
%W flﬁg& &{gﬂéiél?{?t%y cellﬁl ? x cle%?ees% c1%£1;8 Qjﬂ’i/{(hgge%l seHcktate

phar acce € an
mnme&xtette @Aifb\l%rdrsigypﬂ@eylphléﬂmmatecmthaé@e ﬁHPCBtB’D,tkafldrcecy-

% ME@ i &‘flluHﬂg a@&étb Bh@iﬁla&t (E@'M@F@? ’mect Belﬁﬁ’os@%tca)(ﬂe phthalate

ulose t hyl | ul ose, X ceI | ose,
Htg;.qxug%q tpgqegg%lc |ar§,alnggg‘51,15q, @,%lw drexgprapybed lulo se and ethyl
fwniuﬂ@gey Butablc pélly hiékscmsb mbl)tldé p%ﬁ@y}bﬁﬁilfmhe (b%bd)llg.l’vﬁi'?)ﬁe

TEVREAVES SbneRonty &Rl 1655 Pl Pev Al pictSi g VimT pseofidone

captlpmygnetdhyith cialy] adetde, andh ynimrmaikpri opiHaneldiy toppdyrherk,osieh as

g@%@&gg@@ﬁ%q&% u%#ﬁlse acetate succinate

(HPI\/CAS) cellul ose acetate trinellitate (CAT),
W%QE‘M%IQBM lypRkd &‘ﬂ 19%?&:@81%1@%% akk hato &1%1&1@?@@1?1)1@% (HPMC),

ydroxy propyl net hyl ce e ac te te
ﬂgwiy ST é??q}mg%‘leageﬁaé‘t“éﬁ%& ma?eafteg %@J%@&mmaﬂalethyl
RENdIUsecis HANGC @01 0 SunelPh.asA @allﬁciﬂal;lly@rﬁ‘érréd’pm?wylplrthone is

TR B2 R Bap T ie B b ROREPVER PSR b ReB i

$omiw1deme alPSP-ceVeraied VIPE 05\, BuReiitips alpd rafbrrédsto as PVP-VA).
pol yvi nyl pyrrolidone copolynerised with vinyl

acetate, and am noal kyI nmet hacryl ate copol yners, ch

48 o, gmh@dlfnep_:( the pohoM R mnTHBH, ar(%qiglﬁngyhe range 500D to 2 MD.

%‘é%tﬁ@r%@e{y%aﬁ@ by ﬁﬁﬁa‘-}erﬁfwdcﬂilﬁf &SIt tol 13AJ00EEPa.s when in a 2%
ydr oxy 8gl¥atn§0tOEyl cel | ul ose (HPMC) ,

aqueous X

The water-soluble polymers in the solid dispersions particles are polymers that have an
apparent viscosity, when dissolved at 20°C in an aqueous solution at 2 % (w/v), of 1 to

5000 mPa.s, in particular of 1 to 700 mPa.s, more in particular of 1 to 100 mPa.s.

Said HPMC contains sufficient hydroxypropyl and methoxy groups to render it water-
soluble. HPMC having a methoxy degree of substitution from about 0.8 to about 2.5



10

15

20

25

30

35

pol yvi nyl pyrrolidone or copol yvidone. A particularly
preferred hydroxypropyl net hyl cellul ose is HPMC 2910 5

woRara4138 particularly preferred pol yvinyl pyrpOt/ERmOB05S607

is PVP K12, PVP K29-32 such as PVP K30, PVP K90 and a
particularly preferred copol yvidone is PVP-CO VAG4
(PVPCoVA, sonetines also referred to as PVP-VA). In

aneé adwybedypepyl, molaesybstitpten floasataun®.08 te hizrut B b perionally

8l BREFe. %9[9@0&? dg% P@gf &%ﬁf@ﬂ%@?ﬁ%e I&@&ﬁg@ﬂumbeé 9f methyl

apparent Vi scos when
@@h@é 8IN3IPS pregent dar mhyém@cosrqw@w@ft tae celbiless |r@019@11<y ABydgoxypropyl
b IENebRLIich RISPRS Bt A0SRt 88 nRI& JT9 Wn% oxtRtthat have

have an. a t viscosit dj ssol ed at
?ﬁcgalu%%gf E&rﬂ ¥4r8%1u59862m¥o<>( %1\5611 u@o@apwfcfafe@ HPMC is

ihgpR@idiost2 B0 16f mka.b or Hﬂﬁoﬂi@ﬁos& 2910 ISﬁlPlal’S me&ml@uhﬁfmmﬁllose

# 21? ééy pgall—f[ydé%%yaﬂrrr&yw g%( y??eé 4 OISQ ?s tﬁe y el gpa%es Adopted Name for
sﬂ)([see Mdpindakeathe @xaa ﬁ‘hamyp@mg 28t agffition, page 1435). In
Sth’ebﬁ)'iﬂ i 'it' Iﬁﬂ}‘tjeﬁo @bQH ﬁgt §V5 fi gﬂp?ﬁ)ges%nﬁtggtgp 0x1mate percentage

roxy ropy ar ‘substi t

@tﬁ@fﬁ% XY RIS ageé H@rtalrwnmwcg@mb@ éPPT%‘!T}%f‘xBﬁ @f‘élgarg@e
RbmpuiisdA Bﬂﬁyc@&}fpﬁ‘é}ﬁ)&ﬂ groupd es mrsa&es ARIRSY a edludBididtive of
et her oups per anh 0 Qse unit of the

b e B VG BE 6 8 2 eiiosts S BHOT PGy subst i tution
refers to the average nunber of noles of propyl ene

o8 B AR SR PO R s

leppelpmets| wawein glleomQEcu&Paarago of thwrp@rmmetrs gielpyaobidone to vinyl
%@’g@tests PO R BerdlY BIORRs R e A8 glo%ém@'tpavuérlg){rrohdone to

roxypropyl met byl cel lul ose is the United
N&&é@@da RETAPOHb? * RyPIOIfEPIYRET e EONBICTG Y@t 1abfh and are known

Ext;b@vl?dtﬁne 330 i@one2 SB18 uﬁaarttfaqsmaﬂag@)hg@%r KloMidoaev A

o eﬂéﬁ%&ﬁﬁﬁmeﬁﬁ% pplFueen iyt BT sty Sppdgdo abou

&0k Adre tihivalde,arbthificiufird i Vuhcgslt}&ne%areamtmam’h& @ the range of
REE G2 A4E0 f ARk Ay Of RXALRHRI QPEEY] 2@ oups: 15

S1s a value |n |ve 0 he appar ent
viscosity of a 2 % aqueous solutlon at 20C. Copol yners

qfol})“(i'l f)ﬁ'l/d 1d@hd ﬂﬂ’ﬁﬁe@ Micht il Wﬁyde R_eE ﬁﬁtk%olévh% pBﬁHo@ee(tPl’l@ @nd are

I NCl U ose copal yners erein the noJ ecul.ar ra
mpr%%’%%‘e%leﬂw B hayeiadaalscylyr W?lﬁb‘i tﬁ%\tdéfra&hs range of about
30 tolabduOF6OMTR, rEdampﬂé@araﬁe?\r}apﬂoauaé sdld &y PR ITeider the

S PNLE AR A (GSE81 o o oR A gt gl e

dPaMwed®. @) copol yvi done, sol d under tradenarks

Kolima(tm or Kollidon VA 64(tm. The nol ecul ar wei ght

of these polyners may be in the range of about 45 to
@moppt Rpvatghgolyble pelyeer buihaspray dfipd podpeianpay bgjin the range

TRAS M5 RABOY:So ABYutIB %4, fin hABIcHIBPARUPE0% to about 75%, or about 50% to
about 75% or about 60% to about 70%, by weight relative to the total weight of the
spray dried product comprising TMC125, water-soluble polymer, MCC 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.

Typically, the weight: weight ratio of water-soluble polymer to TMC125 is in the range
from about 10:1 to about 1:10, in particular from about 10:1 to about 1:1, more in

particular from about 5:1 to about 1:1, preferably from about 3:1 to about 1:1, e.g. a
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about 25 to about 35, in particular the K value may be
about 28. Pol yvinyl pyrrolidine polyners that may be

waois@d/1ar3es known as povi done (PVP) and are comeeTEPRL0Y055607

avai |l abl e. They nay have a nolecular weight that is in
t he range of about 30 kD to about 360 kD. Exanples are
the PVP products sold by BASF under the tradenane

Katia olftaboting: . Ehegrati®YPWKRE-s¢ Ivble 29 1000 )to pRAMak80ical agent is

EM549 40 ?&%ﬁt tl?éq&jﬁgg \é%%?}%télwﬁs&qhg 8 rma: g&ﬁ‘lc %‘éﬂtt 1n91f16 resulting

wat er-so mer in t spray drie
lyeliq nhatrﬁ@cwﬁglesommmﬂaboﬂewm it 5 aéwalﬁslrds%o neﬁuce the amount of

[yinhe& Wh AflatRRQY tthe‘llglc/ﬁﬂlé?ceﬁkl@élta dn%h oﬁfer ahattinR2%nt @mount of
out 75% or abou 600 bout 70@q wei ght

|P PERGCEE 1G5 ag by ’Féﬁsu frogrceipal e PRSP ed
product conprising TMC 125, water-sol uble polyner MCC
opt.i onal i ent e _anopunt l e . :
A0 RS HERE RS Gy B R & el Sl jpor wie
trmse tp diM€ ht Seagelswiznld 1smlvlet toalismnbeiMO1 25 old/ibatwates esdluble
l Mf Wlﬁ{'/‘gdd’ég 'ngp&lsso\i\@e' @hmcat 'S?lteﬁjle g@@&ﬁs’ ﬁlg %Q Ia@etone

I's 1n the range rroma

%Wdrpﬁa_ren (THEp érqhi%amamalﬂer, SHapldarhydoous of aqugassk methanol
:hné- F:oﬂiﬁﬁfn@ﬂd)rf& tR&EbT. PHRE thel ; Wn%gQM{IPMC‘- th®@sABGH s ﬁre%rably a
prerera rom 0 O abou
ﬂ)‘é‘[}‘{fe P (%Xhlﬁ)}f?énqllgeme&ng]et%?l plogeoﬁ)rﬁfﬂraé)%%awg%lre ?f(a)({lclﬁoromethane
paha Ethaﬁ@luthedater agparticulsr txehg abgdroue ctibfi@cin 4 fré ratdgbeecight.

(r;\)gge% YiRd n%)l%ﬁl?lj g}ﬁoﬁwln#aﬁ%rﬂpl o of 8%)%%1?0%(3{% ﬁ%lVeltltqg preferably

jagetpee. a1hs MYERB| <rfasb lvent preseatiincibe févd rainpuawilbbe pesthythas TMC125
lafd G x%tlelogblﬁlﬂ n%@l?nﬁ@ Qfe'@é‘s@ Hich Rk 10 ﬁfétfeédln%% Irha§ Sufficient

maximze unt of F ar FTB.CEUtI cal agent In th

Q¥ mSpPW@/ fﬁhért‘i’rh% srpydaln ditneyy thergraowiy oy é@ivenﬁ dipthe feed
lnﬁlxtuh@wlﬂ[ B@@t&éasoeo%hﬁl pamamrl a® n:a@@o%) q)raeﬁabmit\r@@t 95%, the

t. th t
Gk BB S SRS bl R BTl B s
uktundi ch does not dlssolve the MCC. Suitable solvents

i ncl ude acet one, tetrahydrofuran (THF),

di chl oronet hane, ethanol (anhydrous or a uequs)h
n’@m@hﬁlof faed roistsesrihe canbe iaghe pipBess @ thﬁemmtyﬁ@re those
EP .the solvent is preferably a m xture of

LT g R T

par t(AeLtkiBPH H65BY imnhyHg dichlebianae exitia pardanld 1.a19 @ elbyinol 96%
gh Where the polyner is polyvinyl pyrrolidone or

cop ybldone the solvent is preferably acetone. The

dimp 2A0 ntgf THIEI 26 M00pme $MCi2816 henlae d 00ing miceoonydtdllibecellulose

i 4o D L R L Pl e B S PR AT Lo B epanpr 000

vi s€uskty for it to be sprayed. In one enbodlnent t he

M od nef TS 128800 g HPME 880 5 mPa.s, 100 mg microcrystalline cellulose
(Avicel PH 105®) in 14.57 g dichloromethane extra pure and 1.619 g ethanol 96%
(VIv);

(iv) 222 mg TMC125, 667 mg HPMC 2910 5 mPa.s, 111 mg microcrystalline cellulose
(Avicel PH 105®) in 16.19 g dichloromethane extra pure and 1.8 g ethanol

absolute.

The above feed mixtures can be scaled up by multiplying the quantities mentioned by a

factor that is in the range of about 1 to about 10°. In lab scale production the quantities
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mxture wll be at least 80% in particular at |east
90% preferably at | east 95% the percentages

wez@rassing t he wei ght anount of sol vent to thect/apaninsseo7

wei ght of the feed m xture. Exanples of feed m xtures
that can be used in the process of the invention are
those conprising: (i) 200 ng TMC125, 200 ng HPMC 2910
SnayR®. myltiph&d bya fdctoroc thpsamgd ofrebogtel todbosel (0AVF aethed?iin or

O A T e
HPMEl whost Y, %boulgdorrgf O@F Fyst aI line cellul ose
(Avicel PH 105(r)) in 14.57 g dichl oronet hane extra

%,L\fngg ggtetéfp%lfgve et hggflgo@gtggg t W Vt)eg_cb%l )Wg\)e by tﬁe spray-drying step.
mr@fémbfyytﬁé ad)llvéﬁt&s @(ﬁhﬂﬂkﬂj wik aG:)AMingqioui?ldf 19B(Q ?]r) les?.slnpﬂ:fhrﬂﬁy
b ur nd, 1 619 et hanal, .96%
dofhs o BROTRS 337Gy Shedd 18 Gy LR the
Hidpiefs of dlezfcercgmtmlhtbldnsngéiel smazysthfyl(n.g\stecpel PH 105(r)) in
16. 19 g dichl oronet hane extra pure and 1.8 g et hanol
absol ute. The above feed ni xtures can be scal ed up by
e drpng Brgmenbe guiagasi Picssablnh sicd ayr 4N fiRest s sueuds
|n$trd nl ﬁl&o@?ﬂ&%dﬁ@d ?ﬂi’?ﬂhr &nt"ﬂle&@ﬁ}iéraﬂtﬁéof the dk}ﬂﬁ ?Q@i‘t@he gas
ion ntitiesmay e r
R S e
| ar ge scale production this factor may be in the range
f. 0. .105, . t )
9 48Ry RNy 04 RS RN s i
Nimou &S O-1 ot D-RePAP e IPSDs4,aind tShe 1 2.6 ¥ (INIrg tB.eSdghunghPenmark)

Wﬁ@ucﬁfﬁi%r%’tl@@ Preferably the solvent is volatile,
wth a boiling point of 150C or |ess, preferably 100C

or less. The solvent should be substantially

ot qiré{y ﬂW%afaﬁ@nI’of he idieppetsss of tHihmvE@esh comprises a
e r st.e S |
T iring hihter dpurRhEre ool Mt Rdeg e
gpmyainymhg aBambdrno g@rfprm iof drgéats, anpinch efiheited alnyu@r@s that flows
e L A
eéb@m rﬂ@g@ppas@w alsp eomprispy adngpap §or’| qedpeithe thw padid

M@&Véa!?@xbde?@ﬁﬁ)fs W&dedmodel s such as Mbile
nor, PSD-1, PSD-2, PSD-3, PSD-4, and SD-12.5-N (Niro

A'S, Soebur g: Denmar k)
The spray-drying apparatus may have a closed or an open cycle configuration, in which

the heated drying gas leaving the outlet is fed back, respectively not fed back, into the
chamber. Alternatively, the spray-drying apparatus may also have a closed cycle
configuration, in which the organic solvent is recycled. The closed cycle configuration

is preferable for economic but in particular for environmental reasons.

The atomizing means preferably comprises a rotary atomizer, a pneumatic nozzle or a
high pressure nozzle, which is able to atomize the feed mixture into the spray-drying
chamber so that droplets of feed mixture are produced having a particular droplet size

range. The atomizing means is preferably a high-pressure nozzle.

Suitable rotary atomizers include those having an air turbine drive operating from a
high pressure compressed air source, for example a 6 bar compressed air source, which

supplies power to an atomization wheel for atomizing the feed mixture. The
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or a Bchi P290 or P190. A typical spray-drying
apparatus for use in the process of this invention

w@oopnises a spray-drying chamber, atom zi ng nBeTEP1007/055607

i ntroducing the feed m xture into the spray-drying
chanber in the formof droplets, a source of heated
drying gas that flows into the spray-drying chanber
talmoiugionawhdeh ey be amageda Rradertiblgt thk ootatyheomeat sdoditad inghe upper

Aol TS g hh g2 PR PR iR FLodf S0P m&oplets
?)or colfk é’&@'g %he of d& % praceutl cafyﬁg V\é lﬁ
presthgeddry anddald oy thy lwgrumgt Oéplm r. rTryquﬂb\y éoarmt@mrs

%&oc&eea RPEWE] B, l@ﬁ?fﬁl sﬁléérltﬁlttﬁe?trdn gd Qfﬂmhcahoﬁtfz@ t8BERD25 um, in
e et 1S Te

I
Péé ab fom @b%ﬁﬁ%@ Reboph L4 ) i thg Pﬁﬁ’é’gec%%btf‘éﬁ‘g dependent upon the

Ameermtpwal yeloditye spray- dr ying apparatus nmay al so

have a closed cycle configuration, in which the

organi c solvent is recycled. The closed cycl e
Sotiblgpnatmaiv riogzles eflckabichide owodbohomziesheampnise those that are

R&alddGH i u eJ EPQPH th@ @?ﬁgtd"f’ymg CRRBLE, fo}—&@a 19 M &ﬂe RPamber roof,

means pre corrpr ot ary a om z
A QRefatedn ﬁ@f%]llf‘él 6P-CHITRRIGROGS ed toupgatipgAglies plawﬁ .uélﬁgucgmpressed

@hl s@cﬁ thatihe Itmhmtﬁ]%d@tﬂlbqt@ dn ﬁ}@qwgeeoﬂ d%?t 6.5 cpr @))’erbgﬁw NG, in

r .so a o etrs .o xXture I oau
RAGIRET SORLPTEL LS i B par - RS el asire Rife Plong fagas are
pessed stmryclefie ﬂabioyzla hbhady whereths utoenipoionl tekes Plect abheesize of the
éi%p%tg Bﬁ)td%n%cF ]r%] g;?r%euﬂl% i %ﬁzgl%o c ellﬂc% nntge ergtlngsﬁe g&gé‘[&% and can

doun the, ralﬁgﬂfr@m ahpited ta 185 b@r 1mpmmtézg§e<dn qut0e @ um.
whi ch supplies power to an atonization wheel for

atom zing the feed m xture. Theatomn zation whee
BréNQrﬂH‘éldeFiP%?héF %Rﬂf%ie i $0c3llofl apPQuIART VSRl mpde” |Wa%1gube used in

|tlib fnbﬁesld RPeHe p@asreht iafertidn, $msaym£!ﬂ.ys dlﬂra@@ b éhilaf Wy to two-fluid

SO GB forro R FORTTRCer A ahed e Physh P ORGSOt the drying
@hanbﬁrandfpmdacbplyts upwtuais ﬂmmﬁﬁyzmtqmmudamewmﬂmﬂ abszles

S0 BB 7 DL OF S ARBEABAKE A PR O kS o
Avgm abait pate ﬂb,qué%% Hre Tyer-feid d@g@ﬁﬁ@rﬂou@s@ﬁwm mgdleere

%fticﬁﬁ?l&t%isefﬁﬁl}v%ﬂettﬂe co?h‘lbdnf'éﬁﬂs%f BEWITE h&m[h%@tidtﬁﬁ péWitr @Rt not
incl ude’ t wo- zzl es) ris are
NGRSERHY 5 S’tnﬁ%Hl?ﬂE%i? I}Sﬁﬂneo‘ff thherop %@Pwﬂ%p hige sAassying
fchambxaspterdlly Ibhger climnbes-duaefit, medwl operate in

so-cal led "co-current node". Atom zation takes place

usi ng conpressed air such that the air-liquid ratio is
iApreheredangeizof typd tartus@ irbthg irventidn tsdhabightpréssure hozzl¢ where

ﬁ’ﬁ){éfd' t%éﬁ fr élﬁl{tpgmt@ﬁlglﬁ%zz’!ie un&erg)‘i’es@&%uf’re%ure éneréhﬁ ct)ﬁwge‘?ted to

ture a tom zi ng gas are Easse Sep ate
tkietis epoeE. ddacd infiss Eonhidic apede ortiFLRP atlaglé§pq@r1a’lé@ that readily

HentsraRs afto hRPray 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 125um, in particular
from about 20 to 50 pm.
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dropl ets produced by pneumatic nozzl es depends on the
operating paraneters and can be in the range from

w@bwati4B0g 0 125mm in particul ar from about 20P¢DEBD07/055607

mm Two-fluid nozzles that operate in so-called
"counter-current node" may al so be used in the process
of the present invention. These nozzles operate in a
Suithpla atowaying mdanofdr lusé th the prices dfitheimventtonendy bossted

é 'ingt %g?ﬁ%&gﬁ@l&o&&t ¢l ’a@tefr"dé&%}ﬁ\ﬁg c}_ﬁ‘)%ra%nﬂbetr %F factors,

ray dro
@b@lh@Sethe vigeoseiytang mnpqr%tu@ qfégezfeéé e ﬁteede@wr@ﬁbﬂ@wate and the

WM xGRumVMeedpiahld Bdssupé belﬁug) Partddch8eurbaxd ﬁ&hathé 'atzo%nkl'ﬂg means
ou

the range to ahout 8
ARy qoﬁﬁ%‘[&[ﬁ] gﬁre aYsrash drRBlgksisy @aﬁgF ?’B]@me prya %Jee((li mixture
lhaeifng la pahﬁmeirtvhﬁosi@mdwﬁﬁtlﬂs@ﬁnﬁﬁﬂ@i ®ahé Qbray-drymg chamber at a

PAAITRE fidh /&8 CRRUTEL. i nfhe PP BE0Euhl Ky U e a
sipopdst-sireyiving. apheatdsient thesdayirad flawiryte] ovighis offeanis emplificd the
?ﬁgeh%y ﬂlreWcogﬂggf th@ﬁ&ﬂ%&hﬁ ¥ egltouf@n?%thtv%@ﬁl rdr Ets lid¥hat the

I nventi re nozzl IQUI
frate@f E@V%ﬁfﬁwf@t@nttﬁ@sﬁ@ﬁ slowighgeiclhpaslsid ©, th@fcé’g@u%of

L@Vhavsng:ﬁeiaeqngﬁgl cb%teiﬂln{b%liaﬁn@déﬁﬁ&){ ag@fdoh %obth@f%tﬁ@ use of

1Br;hnozzle rlflceas 8 %g)éﬁ filmt he feed
raé%?&?F YisPRSEG é‘Eaé/sfe?l‘eroana“@ﬁ (P ’tghé’r?SF‘frﬁwt‘i’ E“mpt clee
wnis tuadingo thEerayelding shambe at an nateptablevidwitate.t he nozzl e
using a swirl insert or swirl chanmber resulting in

cone shaped spray patterns energing fromthe nozzle

dfarious epragdiying pargaeters, swalrds thhmperaturndf theiticicd drying gas, the

gig}m%? ghsoﬂléw +99 e[h@?erlatWetht&m\{@[}} @it t'h@ H SRR W Bniding fessure, the

over rate and s ra terIStICS
dozde Bf)ret%n%}?wee@%d Predas @é éfltwiu?ﬁ%oﬁ&h% Eeed myxivgs 1 te spray-

di a8 dBanather ] Ih@y pivRERdd fr@pdassHeh ¢ ﬂle@’M? 6ﬂﬂ1feﬁﬂaﬂnﬁhcbﬁlﬁzal
ul.ar r

e f.rom ab rti
W?i 4 TSD L pib P BRIy S o e T EgHmerer
rcam besptunfzedi Hepandingriini tbe pastiyulbess &f-dotiredcldaebentiéing usd in order

ttg 6 tgﬁséggﬁgdtggdgpwvﬁferssﬁaﬁrﬁlgstﬂg ﬁegn%Hip?(g) Selgt v REN ds upon a

act suc e Vi and
tenperature of the feed m xture, the desired flow rate

liohgy, Hﬁ%ﬁé&r‘é%lﬁféﬁﬁ%ﬁb&@m@hﬁ&ﬁhﬁrtﬁe ?ééd@llﬁ%ré I%CI& @)?c%lents
is selected

th
Pt b8 ineu AL P 40 BhBGe BROBEE OLITE deorbp oo gding
fsond pha_frﬁﬁde&m_cxl: dd)(ﬁjlﬁ)tobﬁl?tﬁ,r@CH apRardliag Ioaprdﬁeﬁbﬁtgsprbltyeram
| C | S e e S ay-ar n e a a .
oI o POt o e iR A ey | P RTDG ety goviously
Iresudie in thewmi beingligborperatadoo theawpgey-drid sopid elispsiswa, whapients may
%ﬁ%rb%?ﬁQe@@vhtBQﬁe gﬁ@‘hﬁgﬁoﬂd éf)‘% @Ltl@d d%?:qjsiﬁltﬂ Eh?rlg fo‘?rﬁhlaﬁén into a

anp | VIS OSI
dosagg Sﬁﬁbﬂ@ﬁpmr igfleyo) da%pe@wdlrra@r b subjeptadrgifurther

tplﬂﬁ;eésﬁtﬁ stOfs EPENERE ofURRRANRE bpﬂhetfﬁl'a[jéoshge RemsFev&ample, the
|ch can ead to.the f]g) n%t rgl
armaceu‘uca composition may be subjected to a post-drying process, or may undergo

sluggmg or roller compacting prior to tabletting or encapsulating.

The spray-dried solid dispersion produced using the process of the invention may be
formulated into a pharmaceutical formulation. The latter comprises the spray-dried
solid dispersion produced by the process of the invention and a carrier, which may
comprise one or more pharmaceutically acceptable excipients. The latter include

surfactants, solubilizers, disintegrants, pigments, flavourings, fillers, lubricants,
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product having nore highly crystalline pharmaceuti cal
agent. On the other hand, use of a nozzle that is too

w@pmi7li41388 require an unaccept ably hi gh pressuper/Ep2007/055607

punp the feed mixture into the spray-drying chanber at

an acceptable flow rate. Various spray-drying

paraneters, such as the tenperature of the heated

dlidamg pyessrvatibes, drighenmggasnth | owfferiag egertthand @i atddveers. Typical
7 T

Sp s Mo 9 ARG, R RO 1T 0 BV ERAHEE TGS and

mtwe@a@sﬂ syph af Twaen 2@&1 Tmlszalm%bnlodlfterﬁears pridg g argpitric acid

R aiRealic allBYbas&Y drupines. properties such as the yield of

t he pharmaceutical powder, the amount of residual

solvent, as well as the droplet size. These paraneters

Clua ﬂh@rnmbmtiﬁaz &ﬂmdmeﬁﬂinﬁgmﬂaj? be cq&afettbd} it@hin appropnate dosage

nb der .t

I oL SRS TG s U Oh L P et P e as
thq:tsmapwe;s Suspersermnsend ippiteles, sindulpsdge fomed fodextal or vipsnal
agﬁ?ﬂ&%%%f&érﬁﬁ%p@i%@% SPpMEALE TR EDLRAAHESH RURE 4R dosage
fesgiy istintegdesofor emprdinivaelsic & gPnisdipdgsicasco Arthsuprecessing steps

ﬁﬁ’d}did 10Guifdd, RIAGR $18d MBorPHRAAGH b §§1s1rﬁ@£§1{t%lei%‘ﬁn&ﬁate release
er or not. ex ients are a

mr%[uae@r Unitating 18 (SP3BT FEE o rtoRi K (o rf%gcontroﬂed release
ipnaduicpoS aitabit disintdgeanspinalyide niadciysthllte demnesre_s btarch, sodium
%ﬁ?&lﬁélggo 1%‘[8 n%bésc?ésr%grlﬂgegl %g n¥%tl§1)y|] c%rlﬁf)gees%ld tnltl,(r)z:g%ﬁﬂrhieq PVP.
desi red dosage f orm The spray-dried solid dispersion

PYs RCertidRl a%ttﬁgtets Qo E%ﬁd"ﬁ{an%&%ﬁéﬁ g)agzdélt BP0 %Bﬁ?%i%&
on the nat ure of dosage For’ ex

PRY dph SPHEEE0E M%C@éﬁ%seewfshhéﬁsmﬁ seld dispsrsoned ﬂ%ﬁ‘oanél-HIV
F@@ﬁﬁ)oﬁi{d/dttﬁ@lrﬁfeqmnsq fin AWAtHRIRB RGN HEITAGirdEntidH futher

S MR i B S S S DL ey g CoMfaining o

polit peamateutivel pawdentadrcnspraydbedl povdom) @ngoisingt miceocrystalline

tical ; !
e N
ofaterkrelubbe/pelymen and a carrier, which may conprise one

or nore pharmaceutically accept abl e excipients. The
Q’?Sgsgirl B%rggnf w H ﬁ@%@?gﬁﬁr ﬂ%g% ﬁgt'rf‘lgﬁ'g fude ??%ﬁlgtely eg a
lcolmpbsieion szhgihl isl asmbsmnmlezstbarev aﬁolmlesna}t bé @dtﬁp’lbteg] Rgeidia Y.

ts a ier getant s
And BeOBr R Fa VP TRk: R0 b ROl oA G ne
Vinteatibm TCTRGS ‘zbodt polcysochan vsth asunierias] Valees nR@t tjhave its
TR %?éanﬁ’lg ﬁ'g‘g:' {g)'rl‘tae&? ofth€ Bﬁl?l%tgtfsasl Vﬁb'ﬁ% hW"ﬁﬁrecﬂekéés&IyQﬁ‘é ofYf “about”

succinic ases or arnaceuti ca
mestynhs raplaessisby the numstisay alye +d By eF £2%. @rrft?o/osm +1%.

2IPiQRhicatseid@hadm 48 itBorprRte BY rafeRAgeInftREiMEntiraly! ude
dosage forns for oral adm ni stration, such as

Example
1) Manufacturing of spray-dried powders with and without MCC

¢ TMC 125:HPMC (1:3)

The feed mixture of the formulation without MCC contained 8.64 kg TMC125, 25.0 kg
HPMC 2910 5 mPa.s, in 540 kg dichloromethane and 60 kg ethanol absolute (99.9%).
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dosage fo
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capsul es, suspensions and pastil
rme for rectal or vaginal adm ni
suppositories or pastes.

| es, and
stration,

whet her the dosage formis intended for inmmediate

rel ease o
st eps may

r controlled rel ease, further

be required,

processi ng
such as the incorporation of a

De pendPCmERIV07/055607

dihs ﬁaecb@bam’e was then mrhedicdtte a SE- EaS, plosdlgtk spraytdmging chamber
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be omtted

adh vagyEy ptelgvated SeRsEt s o ﬂmrfﬁssthﬁ

fromthe defini on of

S

1tYMﬁrv¢as c%ll&ﬁé@ﬁ‘&ﬂl ad (XfClOH@)bost dried
) ST el e dried
graL AL [cygl e drie

peadér was dine and the q;bswad:r fragddn Wigh alpalftlhE s Mteven ab ahd€00 um

]
or 1% A
referqqﬁ
of spray-
125: HPMC

"about "

may

i e P REE R NP O R, on br Do

I docunents cited herein are incorporated by

?TWC @at 159t
rle 3ﬁerg W t and W t hout
1. 3) Thefeed mxture of the f

rul ation

Exanpl e 1) Manufacturi ng
MCC TMC

w t hout M
2910 5 nP
et hanol a

k MC12 2
06, GO H Skt kg TMCL25, 25

0 kg HPNC

U Ky Ul L,III Ul UIICL IId.IIC q

bBafing 829 99.9% . This feed m xtu

1IIU UU P\g

iegent he

adm tted

[ QoIS e 1him) cl osed cycl e sp

qy- drying

chanber v
under the
resul ting

a a IMyli=pressur IIULLI C T 11 CUA

Agrizingriesseiidb#) i n table belo

current—n

30 The

bde

pQld dicRRgmraceut i cal conposi ti

P1942%0

col | ected
el evat ed

I'TOIrerie (,y(,l oll1e, pUbl - Ul I BU u
Pryieg 885l raie fefease the resi

Tder —vacuu

d2¥ solv

n at
bt

| evel. Th
fraction

1l Qe RAVELST dGBe Shewey and t

g powder

Outlet temperature of drying gas (°C)

and 100
50

Condenser temperature

-11°C

Feed mixtures for the spray-dried formulations were prepared by dissolving TMC125

and the polymer in the solvent and adding microcrystalline cellulose. The polymer-

type, solvent and the amounts of the components used are listed under the fourth

preferred feed mentioned hereinabove. The feed mixture was then admitted to a

SD-12.5-N, closed cycle spray-drying chamber via a high-pressure nozzle in co-current

mode under the conditions shown in table above. The resulting solid pharmaceutical

composition was collected from the cyclone, post-dried under vacuum at elevated
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was retained and subsequently subjected to dissolution
testing. TMC 125: HPMC. MCC (1:3:0.5) Feed m xtures for

wo b@7aprses/- dri ed formul ati ons were prepared byPCT/EP2007/055607

di ssol ving TMC125 and the polyner in the solvent and

addi ng mcrocrystalline cellul ose. The pol ynertype,

sol vent and the anobunts of the conponents used are
Itémp@atutﬁtdeiecﬂem thowstdualpyodfent teedl. The dricdepewdanerdhs sieved and the

@g@gﬁ@&ﬁéﬁ- i %irﬁé‘l‘é s[Ee’B*efé&e%n Snli 160 ?rﬁ;&llé }e?a‘?netdoanﬂ
Nosel cycle spray- y|n ch Vi a
ﬁu@ﬁQWﬁe@§uh@dﬁész@“ﬂwﬂmdﬁﬁW@rent mode under the
condi tions shown in table above. The resulting solid
,ollected fromthe
eﬂeum@eﬂhempﬁﬁamgre to decrease the residual sol vent
| evel dr| was sieved and the powder
£ S Wﬁlgﬁtd%g%“‘i@ﬁ%

fracti €size between 45 and 100 nmm

vas® r ddissohdnanalisubBdmidieSSIF 2bpmt0 oM BCHi ssol uti on
tesyi 'ﬂsso%)tlomﬁé‘tﬁbcptlbg m_lsq}lﬁﬁ?eoéolﬁe%@@ e@&?tSm"[n 'Elﬁﬁ@me 180min
anal ysi s 2. Di ssol uti on I ng anmpl e~ wel
takbnjbzwﬁﬁﬁmﬁiﬁ%gblutlon medi um  750ni FeSSIF + 250
0.0IM HO  Dissolution nethod: 100 RPM sanple

col L ecte
37 9, 5 q r

FI uFabsif) R&Sféhrﬁhg Emolﬁl sodlmm aumchgla@ (NMFD) iné 046 wimol/l Lecithin,

:) |6_1| u g gﬁ g%%g&:% é d\%ﬁg&%ns&ﬂfo ?91‘[?; f E?W%%In}sﬁlg%%{h/s E)repwfedrhs Follows:

prepared as foll ows: Preparat|on of Bl ank FaSSIF
Di Sﬁ%béﬁ%u&n $fBAnR P (pell et S) 19. 77 g O‘NaH2PO4

H2O (or, I7.19 %?or az@%drous %ﬁ 30. 93 q
Nad)lsﬁﬂVS 178t letit 1677 g\af hE zR%HaSHqW 9gof
a@iﬂyﬂr(ﬁs N aHéPOQ) ahty 3D3CH SN 16l 1.0 f BepRE@iva@n. Adjust the pH
FaSSI F } qﬂ¥§ﬁ§ﬁ£]% Nﬁﬂc odi um t aur ochol at e
Nat‘P(?f‘a?Wgé(BlSWg s . Dissolve 1.18 g* of
LeC|th|n in approximately 12 m* nethyl ene chl ori de.

3. :EQ ]5 5 BPF § Luti on was added to the sodlum
urv@%uﬁé%e—§%¥ugr form ng an enul si on.

on,
rret Hy | BirsolynBer &'def saebin tawrenchelaterdtd C\)em@Qﬂnmablanbﬁ@SSIF
(e. 2. PXsH@ea.18 g* of Lecithin in approximately 12 ml* methylene chloride.

3. The Lecithin solution was added to the sodium taurocholate solution, forming

an emulsion.

4. The methylene chloride was removed under vacuum at 40°C (e.g. using a
ratovapor). Care was taken to avoid foam coming out of the rotavapor-flask by
gradually building up the vacuum. This resulted in an almost clear micellar
solution, having no perceptible odor of methylene chloride.

5. After cooling to room temperature, the volume was adjusted to 2 1 with blank
FaSSIF.

* For preparation of larger volumes of FaSSIF (up to 6 1), it is possible to multiply
the amount of NaTC and still dissolve this in 500 ml blank FaSSIF. The amounts

of lecithin and methylene chloride is adjusted accordingly.

2.2) HPLC Analysis
Column: 50*3 mm id, Xterra MS-C18, SMm particle size
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ratovapor). Care was taken to avoid foam com ng out of
the rotavapor- flask by gradually building up the

woeamaam3osThi s resulted in an al nost cl ear m ceP¢HEP2007/055607

sol ution, having no perceptible odor of nethyl ene
chloride. 5. After cooling to roomtenperature, the
volunme was adjusted to 2 1with blank FaSSIF. For

pr epdutatn modeofisdeceatiger vol unmes of FaSSIF (up to 6 1),
it i mul tiply the amount of NaTC and

sti ﬁ"@?@éo '!\s}gl/t Is in 500 mM blank FaSSIF. The
anpMetslegthases bty tndbidoBet hyl ene chloride is adj usted
accor qi;%b%phogcgﬁdwg Anal ysis Colum: 50*3 mmid,
Xterra M5-C 18, 5Mm particle sizeEl ution node:

| socr atid€CtPNigier ate: 0.5m /min Mobile phase: 35%A and
65%®B octiphosphorbnmci d 0. 5% B: acetonitrile

Det r(f'tei on: 0% at Gan I njection volunme: 100M. Run
ti meV NI tmY tenper at ure: 35C 0.1 M of filtered
sanRue twas 3ooh| ect ed from t he di ssol uti on nedi um and
di | ] . Qfo(35/ 65 phosphoric acid (0.5%/
ace%ﬁg{ﬂ#ﬁn&&a}ﬂ% gg% e was then directly injected
and anal ysed. All sanples were anal ysed in duplicate

t ? @.meﬁa? fff@t%rerdesﬁﬁ@[klkﬁitsbcidrl]lie&t}éd ﬁBﬁ{tth@ AcKo 1@{1@& {h‘éﬁﬁlm azﬂ@rﬁﬂuted in
Sta ar e._nmge 1 n ncentr.arl e en R

o OB 28 T e Alddf T Eiehs dhe b RablR s A dircetly
f r omyjddild@ndengly ool Adcheplardre aatyded iredupdicdtepd ohdokdot n

M c fi. . ' | ut | ults The. :

ot BRIt dop s fMRRR, B4 SRR A iy g copcentration
di skasiveen Yh teddulwings aadraglyshdiie duplosstie hi dvlididatediom HPLC

af t §L RHARAERIA PRI LA FERS A88Id in MlMosotEckg- 1 refers
to TMC125. Fromthe dissolution profiles shown in

figure 1, it can be seen that the overall rate of
i) $E@b LA Rekgltssi gni ficantly faster with the

fT%re 1s|sgfulti8rq rgs%ﬂg i ngng Were ’obt%%%.g %rro%g atd?ssolution test with spray dried
powder immediately after preparation (no storage).
“TMC” in Fig. 1 refers to TMC125.

From the dissolution profiles shown in figure 1, it can be seen that the overall rate of
dissolution is significantly faster with the formulation containing MCC, compared to
that of the non-MCC containing formation. This is also accompanied by an increase in

the % releasemax.

4) Stability of spray-dried powders with and without MCC
Approximately 300 mg of each formulation (TMC 125:HPMC (1:3) and TMC
125:HPMC:MCC (1:3:0.5) was loaded into a 10ml ampoule and loaded into a

desiccator containing a saturated salt solution at 25 °C in order to provide the following

relative humidity atmospheres:

e 22%RH

e 439%RH

e 59%RH

e 91 %RH

Prior to loading, the desiccators were left for 48 hours to allow for equilibration. At the

respective time points, the individual samples were removed from the desiccators and
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that of the non-MCC containing formation. This is also
acconpani ed by an increase in the %rel ease max. 4)

wE@bitkizoy of spray-dried powders with and w t hOYEPMRD055607

Approxi mately 300 ng of each formnulation (TMC 125: HPMC
(1:3) and TMC 125: HPMC: MCC (1: 3:0.5) was | oaded into a
10m anpoul e and | oaded into a desiccator containing a
$aMumadedng@de@@tu@hﬁﬂhmﬂoﬁ&o@@zhnhmﬁﬁﬁﬂyﬁaﬂmﬁomm¢$asweﬂas

R T R o S

dexdixcators were left for 48 hours to aIIOM/for
equi libration. At the respectlve time points, the

kGG saBoP 5 St PR ot TeBicant deerease in
died ‘ﬁhﬁiel@mgxhﬁascsfeyﬁ ﬁf%rm wekBatowige) thaslisselutio@profile of the

SYE R R I Bl SRR I MR
fcgntmmlug edmskabph. éﬁns m@rcgd:s ghat dlegpoattiod eRktt (ﬁ the MCC was still
ThaBh{FANLIRSIRATE chhyilR, %0 T of easermx vas seen

s storage e dissolution profile of the
NCC contai ning fornul ati on was always hi gher than the

Qfré I eT1Rf redulth B MiEon FRikakinbing of eeribalzk ctiohRd Samples,

|nd| osi t.ive. effect

e g s ﬁl’d\é& {157 Bafelé i€ frgoned (5 S raiiga T™C
FIrzgmﬂM(I MTG€1 BsD)Iphiticty siicSectiotad@hdrxelle@am)ki neti cs
of the two size fractioned sanples, nanely TMC
125: HPMC (1:3) particle size fractioned (45<x<100 nm
dinghrTNE9 1 DEsHPND MOG s obgriedshr pramplecolel MCA@5: HPMC (1:3) and
maeisLnedid: Méégﬂa@% mrwdf laQef 3%1%/&9&‘[0%@%@2&{%{150&%21&%

profiles obtalne for sa es of

A dties s 2 ks preC rg855) (dried) after stability
storage at various relatlve hum dities for 2 weeks and
for 4 weeks. CLAIMS 1. A process for producing a solid
phar maceuti cal powder, conprising the steps of: (a)
providing a feed m xture of mcrocrystalline cellul ose
and a solution of a water-soluble polyner and TMC 125;
(b) spray-drying the feed m xture fromstep (a) to
forma solid dispersion of the



10

15

20

25

30

35

phar maceuti cal agent and the pol ynmer by introducing
the feed m xture as droplets into a spray-drying

W@b@Ther3o%i a an atom zi ng neans. 2. The pr ocesBCDEP2007/055607

claim1, wherein the mcrocrystalline cellulose has an
average effective particle size of 5-50 nm in

particular 10 - 30 nm 3. The process of any of the
BrlekldiS ng cl ai ns, wherein the water-sol uble polyner is
sel ected fron1hydroxypro yl met hyl cellul ose, polyvinyl

gy r ropiodensdor prduaiagpd kelid ploneaceaticaf ipewden cesprivng dicaiaps of:

3, e rp?dxndlhé‘@ RQI Y Xk 0B @MGE&M%@ RYIITBSMl & solution of a

cel I'ul ose. The process _of any of the preceding
cl aj nswa\megpéabllﬁ Mém?ra%qdoTMﬁl%e pol ymer to

phar(macsﬁmpideﬁhg a@eoéd sxtin fidie step rozg)ao @brnf & @cﬂlcﬂ@sﬂeril@n of the

1:1, t |
The' pr SRRl pfitcal acnlwld i bR By g dpd Redintigur as
TMC125 digplétnirttdne sprapgieyiof chanobor ialant gorhiZng means.

particul ar about 1:2. 7. The process of any of the
precedi ng clainms, wherein the solvent is selected from

de etThR@roushcoll ctionb vHigndn tetigrestystarbnceniiolosa has an average

Coméff@é’t‘ide%ﬁ%&@ﬁ%@@f 5-58 und he pRiieERS §) 080 apy of the
preceding cl ai ms, wherein the atom zing neans

conprises a high-pressure nozzle. 9. A solid

di.s pElﬁéSﬂ)rﬁébs@f)f Eﬁi‘ﬁﬂﬂﬁe pftc@cﬁﬂ@l elranﬁ@ Wl‘ﬂefﬂi)ﬂi &iervahér%dh}blé b@lymer is
br OC ?gr %H;E Xypr [lTBe‘%l 1t lnlo 1%!2 IT n

For neaed BRnt ?Y;P?Pg PSV\%%P Q%Pé’&fv i Sr?ﬂ

and chpelyhdonexci pi ents. 11. A solid dosage form
conprising a powder as defined in claim9 and further

exci pi ents. ) ) )
he process of claim 3, wherein the polymer is hydroxypropylmethyl cellulose.

5. The process of any of the preceding claims, wherein the ratio of the polymer to
pharmaceutical agent is in the range of from 10:1 to 1:1, in particular in the range
of from 5:1 to 1:1.

6. The process of claim 5, wherein the ratio of MCC to TMC125 is in the range of
from 1:1 to 1:3, in particular about 1:2.

7. The process of any of the preceding claims, wherein the solvent is selected from

acctone, dichloromethane, ethanol, methanol and combinations thereof.

8. The process of any of the preceding claims, wherein the atomizing means

comprises a high-pressure nozzle.

9. A solid dispersion of TMC125 in powder form obtainable by the process of any of

claims 1 to 8.

10. A pharmaceutical formulation comprising a powder as defined in claim 9 and

further excipients.

11. A solid dosage form comprising a powder as defined in claim 9 and further

excipients.



