Phar maceuti cal Conpositions CLAIMOF PRIORITY This
application clains priority under 35 USC 119(e) to
U.S. Patent Application Serial No. 60/578,043, filed
on June 8, 2004, the entire contents of which are
hereby incorporated by reference. TECHNI CAL FI ELD
This invention-rel ates to pharmaceutical conpositions.
BACKGROUND I nfection by hepatitis C virus ("HCV') is
a conpelling hu nedi cal, blem ,HCV i s recogni zed
as the causativgiﬁ@@ﬂﬁﬁﬁggéﬂiiﬂﬂﬂﬁﬁﬂﬁﬁﬁ non-A, non-B
hepatitis, with an estinmated human sero- preval ence of
3% gl obal l'y. [ A. Al be€CLATMIOBEPRIORISN ur al Hi story of
Hepatitis C " J. Hepatol ogy, 31., (Suppl. 1), pp.
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pp. 437-4 5§%1994); M J. Alter "Hepatitis C Virus
Infection in the United States," J. Hepatology, 31.
(Suppi. 1), pp. 88- 9WEHG®SRIALFHOam first exposure to
HCV gﬂéy about 20% of infected individuals devel op
acut erISERYERnIelafes tpphapmagefispl comBesiting appear to
resol ve the infection spontaneously. In alnost 70% of
i nstances, however, t ' ablishes a chronic
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al to et e L Virus Infection is :
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Reviews, 14, pp. 201-204 (1994); D. Lavanchy, “Global Surveillance and Control of
Hepatitis C,” J. Viral Hepatitis, 6, pp. 35-47 (1999)]. This usually results in recurrent and

progressively worsening liver inflammation, which often leads to more severe disease
states such as cirrhosis and hepatocellular carcinoma [M.C. Kew, “Hepatitis C and
Hepatocellular Carcinoma”, FEMS Microbiology Reviews, 14, pp. 211-220 (1994); 1.
Saito et. al., “Hepatitis C Virus Infection is Associated with the Development of
Hepatocellular Carcinoma,” Proc, Natl. Acad. Sci. USA, 87, pp. 6547-6549 (1990)]. Itis

estimated that HCV infects 170 million persons worldwide. Over the next ten years, as a
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i nfection, the nunber of deaths attributed to
hepatitis Cis expected to significantly increase.
Unfortunately, there are no broadly effective
treatnments for the debilitating progression of
chronic HCV. There are not currently any fully
satisfactory anti-HCV agents or treatnents.
Interferon is used to treat HCV, as mell as pegyl at ed
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that is substantially pure of inpurities and/or
(@“9§¥§]I|ne VX-950. For exanple, in one enbodi nent,
the invention features fornulat§0ﬁE cont ai ni ng VX-950
in the anorph form @hr nges the netastabl e
sol ubility of! 95@} he cpysthalline form
and thus prOV|dbs ZOV The

i nvention |nclude93a ' ] | ati ons,
all of which contalgzik-QSO i n thefanmorphous form In
one aspect, the inve on features conposition

i ncl udi ng anor phous VX- 9%@._g5p

VX-950 is highly insoluble in water.

SUMMARY

The inventors have discovered forms and formulations of VX-950 having
improved bioavailability relative to crystalline VX-950. These forms and formulations
are useful for treating HCV infection.

Accordingly, in one aspect, the invention features a preparation of amorphous
VX-950, for example a preparation of VX-950 that is substantially pure of impurities
and/or crystalline VX-950. For example, in one embodiment, the invention features
formulations containing VX-950 in the amorphous form, which enhances the metastable

solubility of VX-950 relative to the crystalline form, and thus provides improved



and a second conponent. The second conponent can be
selected froma variety of conponents, including, for
exanpl e, a surfactant, polyner, or inert
pharmaceutically acceptabl e substance. In sone
preferred enbodi nents, the conposition conprises a
solid dispersion, a mxture or a liquid dispersion. In
some enbodi ments, the conp05|t|on is in the formof a
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exanpl e from about 30% to about 75%
of VX-950 in the blood of a rat is at ieast about 20% h1gher than seen with an
administration of VX-950 which does not incinde a polymer, for example, at least about
50% higher, at least about 100% higher, at least about 200% higher, at least about 300%
higher or at least about 400% higher.

In some embodiments, the solid dispersion includes a cellulosic polymer, for

example an HPMC polymer or an HPMCAS polymer.



for exanple, about 70% about 50% or about 49.5% by
wei ght. In sonme enbodi nents, VX-950 is present in the
solid dispersion in an amount of from about 10% by
wei ght to about 80% by wei ght, for exanple from about
30% to about 75% for exanple, about 70% about 50%
or about 49.5% by weight. In sone enbodinents, VX-950
is present in the solid dispersion in an anount of
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about 65%, at least about 70%, at least about 75%, at least about 80%, at least about 85%,
at least about 90%, at least about 95%, at least about 98%, or at least about 99%). In
preferred embodiments, the solid dispersion is essentially or substantially free of

crystalline VX-930,



anmount of up to about 99% for exanple up to about

98% up to about 95% up to about 90% up to about
85% up to about 80% up to about 70% preferably up
to about 70% up to about 65% up to about 60% up to
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total weight of the solid dispersions. In other
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5 110 C, at |east about 115 C, at | east about 120 C
at | east about 125 C, at |east about 130 C, at | east
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sufficient amount such that following an administration of the solid dispersion, the level
of VX-950 in the blood of a rat is at least 20% higher than seen with an administration of
VX-950 which does not include a polymer, for example at least 50%, at least 100%, at
least 200%, at least 300% or at least 400% higher.

In some embodiments the polymer is a cellulosic polymer such as HPMC or

HPMCAS.



HPMCAS. 6 In sonme enbodi nents, the invention features
phar maceuti cal conposition including: an anorphous
solid dispersion of VX-950 wherein said VX-950
conprises 30- 75% wt/wt of the pharmaceutica
conposition, one or nore polyner selected fromthe
group of HPMC and HPMCAS, wherein said polyner is
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BRI EREEM kbpdsition, ANA & sdill Sifakist ibsRAfunt Bevel ke vt Vighmin B
conponents, wherein: said VX-950 jncludes. about 49.5%

TRGS v el dprsabgpich o Wi ot hephanpaspisisdicompesitiona Ag dgseibeter
theSwiWpAIeidd of BGhpaass i8 BPaive 49thS Wik okheQblid Bighersion,

pharnaceutlcal conposition, and a said surfactant is

vehich qgrPe Bithe formplates Br srample, MR #liqnid ssesgsigher 4 ARlPtudes

abouin sbr¥eybbdibneit, tﬁel'tﬁaﬂ{h@é’xﬁﬁﬂ R &spion GRATESIE FMBwindS
descri bed, .the wei ercenta%f of conponents is

cORpaRenty W hesrin: gaid et m%!fdeﬁ RROUSH 10 W sE thsipbmacarfizad h
- coRPodon| daid R me: rEmMeA S dad ih@ﬁde%%mh%%wv.q o@thlel qui d

suspension or a tablet. In sone enbodi nents,

P FFRIRIEER] COTRRASTOBARH & Faid SHRfaptAR! 1T ARy lﬁ‘éfelf%lf‘?t%?ﬁ Yfg'mm E
TR0 8R1ues DR RiSRbLkh a%ﬁ&ehtﬂﬁi AEDBsilR0 Ws 3 Mbed,

wt/wt of the pharnmaceutica nposition, said polyner
theswgighersentagpREPURPIRTRLS ify quq?a'é@ tawagh@@%eml;%spéw% e

vﬂmfdﬁﬁﬁe?fﬁhh&%mﬁ:moﬁk EdaBRe, Bl ﬁ%iuﬂsu%ﬁéﬁ&&%ﬂ%blét.s
sodium laurel sulfate of Vitamn

In some embodiments, the pharmaceutical composition inclndes the following
components, wherein said VX-950 includes about 70% wt/wt of the pharmaceutical
composition, said polymer is HPMC or HPMCAS and includes abount 29% wt/wt of the
pharmaceutical composition, and said surfactant is sodium lanrel sulfate of Vitamin E
TPGS and includes about 1% wt/wt of the pharmaceutical composition. As described,
the weight percentage of components is relative to the weight of the solid dispersion,
which can be firther formulated, for example, into a liquid suspension or a tablet.
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TPGS and i ncludes about 1% wt/wt of the pharmaceuti cal
conposition. As described, the weight percentage of
conmponents is relative to the weight of the solid

di spersion, which can be further fornul ated, for
exanple, into a liquid suspension or a tablet. 7 In
anot her aspect, the invention features a

phar maceuti cal conposition including an aqueous

ool y or o e SO b BB Bt PraffeceHee-b ot ppRns
anguadbiMuédensibic@epRing ﬁﬁﬂ@hdi‘[ﬁ NES950 petiod¥RhPipaIEmain 950

he .f or of a S In sone
%ﬁ%%ﬁﬁ%%ﬁ?? 3&@@5 §Mgé%posmlon al so
i ncl ﬂd@im&nﬁ)lﬂlfnaﬁh aﬁﬁ amorlﬁioﬁshEK—QSO id i eheFOHmLIbS] aQthDﬂJs;ﬁ«Ssma;.
conp nent o QQW- V%h 0 particles or_ both,
sur f JEPHRER i) ?Jé?omwgwaralswc&ﬂfw jurfactant,
TtRE%s the BolSEIFRr eﬂbaﬁmgmm 8 thé WE-950Ip)Rles brShofli. TG kurfadtant
th ?olutug gr a% a cggﬁ%}ent of the VX-950
CA P Q¢ CEUTRIG: Shd o Vitgpin nbodi ments, the aqueous
S US PRN®INe Rmbodinbele $hef fobmeaRQither Gn BYdIRGHRE 2 coBP¥addY of

urfactant I n sone enbodi nents, the

of .the
tﬁ%ﬂggﬁgp§5§ﬁ%ﬁ P8n includes from about 1 ng/n1 to
abo UIn sbid eﬁigéd:ﬂneﬁw thiRigGdds SbpeARTBA MORUSs K a0k 0.199 tSHIB

§ ntg t qug}us suspensi on i ncludes from

6‘3519 th Sﬂaft%sta’f RS OWEIGHE: thSAAUFRYF FsRAnsiop gicludes
f@%ﬁ{mbtel Bfelito ab¥atyo Wby weishPed AiBshoud vx:y.soem some
enb iments, the invention_includes netho

‘i‘tﬁ dReATPEHIFHFUSPRASIER, axc@rifeﬁfronb%}wﬁb%i%.%@bouro?rO% by weight

ofﬁayméraibt@m@ﬁs&eﬁmhe&bm%@t Bf palyisar di ngl y, a process
for aring. an anor phous form of VX-950 including
d& Eﬁﬁﬁ

spr g e HGBP™ TeSIoE FBIAY A RECPRIMGAA (6 o

dRPAGIES ToRPRRRN] BFordiklABPAREMEE herb@l M Of VX- 950 by
conbi ni ng VX-950 and a suitable solvent to fo

mi xt PSRy, ¢ RENTess 405 PERp RS AN fgrofThaus hosce eﬁ%XtS‘éO Hﬁluﬂinﬂ
shrAR AR PIAs el 00 GhboNclBRoviddde pRbottshafyarl@orphous

either a solution qr_a_suspension. |n another aspect,

fqrppent Vﬁ%%?%ma@%m&%@%ﬂ%&% solyentdp EarHggfnd then
@@a@h@mﬁe m&ﬁ&é@o%ﬁm}ﬁ)ﬁ@éﬁ&%ﬂ?ﬁé T R VKPS FBY ‘[ﬂé bﬁb&i&e may be

Q to provide an anor phous form of VX-
eihsha SARIHAT ABIPESIOPhe process i ncl udes conblnlng

VX- 9RQn@hst a ?e&tuthﬁ AVefion FUMETH prb Qs 10F fReParilh K dh@piael
t hen_spray- the m xture to obtain the anorphous
form of VX-950 mcIu ng spray—drymg VX-950 to provide an amorphous form of VX-

950.

In some embodiments, the process includes combining VX-950 and a suitable
solvent to form a mixture and then spray-drying the mixture to obtain the amorphous
form of VX-950.

In some embodiments, the process includes

a) forming a mixture VX-950, a polymer, and a solvent; and

b) spray-drying the mixture to form a solid dispersion comprising VX-950.

In some embodiments, the polymer is HPMC or HPMCAS.
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formof VX-950. In sone enbodi nents, the process
includes a) formng a mxture VX-950, a polyner, and a
solvent; and b) spray-drying the mxture to forma
solid dispersion conprising VX-950. In sone

enbodi nents, the polyner is HPMC or HPMCAS. 8 In sone
enbodi nents, the polyner is present in an anount of
from about 30%to about 70% by weight in the solid

di spersion. .1n sonme, enbodi ments, .the m x e al.so

o T bR S PO e R ert L g EopgIRgh 30% to
abont F70%0eby (Weidh) inGhe Ml didpdisibn. TPGS. | n sonme enbodi nent s,
the sol vent i ncl udes nethyl.ene .chloride. In sone .
o T SR O AEME G B SIS s vt M RO sodiv
181QMiFAR(SLS) ot VienSWETPSS. i ncl udes a mi xture of

met hyl ene chl qQri de and. acet one. For. ex ]l e, the

ol v EERE afop et oA AObE: meoyes SpRde. B
edibediorats, aRdsof e Thelddsl heelthdd InGoRb enbodliOeYs, MRisbiyt® RRludes a
chl ori de or the solvent can inclu%es Iron1about 0%

e ety sy chiepdsmad agste hexBele dsoolver canpeite He o,
aﬁa{t E%: t6 ABoue ﬁ% a@kﬁletaﬁa heh a!fm:em% & ?bogﬂhgg%égﬁyl?g cl;_lgride,
ene chl oride et one incl ude . 20, ;
°gﬁ’8 S yens g ‘Pﬂ“‘{o?ﬁ gf’ﬁe’g‘mat 3%@8 {boug ﬁ%% PRV @P%ﬁ"?‘ b, P toy
ag@it Lg%l kngﬂlﬁreﬁé Qﬂbrﬁ{lq.e p&re;e&ea@tmgr ﬁﬁ@;libfhﬁt]@len@ 5}@&&&&0
escr.i be rejn. i_s_invention also provides a
AFGES m?épsﬂﬁéggrﬁﬁa%gosolid dispersign of VX-950
CONPIl bl asfert, HRfiNeRontfetbiid 4008 dRperdidn HefhrePacBRMERS a
e.g.. Q&¥§%alllzat|on |nh|b|t|ng or a s;ab|I|2|ng
P%HF%H@WT, " sol vent; b) rapidly renoving the
SOl Ve infvErith kRS p0lded :i}?(&eﬁﬂof' SEphrig & SblidCHipBmRioR BOVX-950
di spersion conpri sing -950 and the crystallization

“PRMYIE i ng pol ymer. In certain enbodinents, the

sol V@Nforrhisig b SHTRNRCHT VK-S0, ol ks (B.F., criStaliidibl idBfiting or a
%%Pne0| ted_spray dr¥|ng may be done in the presence
sigbilizipe polaper). gad a solygitic

: ) ertain enbodi ments, processes
t hath) ARl MEnSRiPike SIVAnDSo B sBRHEORFora o8 aRbOESRCE

of a supercritical fluid involving_carbon dioxide or a
dHPSTTER ePmprisiag Mot OAre %}e&é‘zst%etmndi%n‘@}mg palymesn Bt gegpin
cRBEERMENTE Me. st $s YRy QpraPhiigdes a process for

As would be appreciated spray drying may be done in the presence of an inert gas.
In certain embodiments, processes that involve spray drying may be done in the presence
of a supercritical fluid involving carbon dioxide or a mixture of carbon dioxide.

Accordingly, in another embodiment, this invention provides a process for
preparing a solid dispersion of VX-950 comprising

a) forming a mixture of VX-950, a polymer (e.g., 2 supporting polymer, a
crystallization inhibiting polymer, or stabilizing polymer), and a solvent; and

b) spray-drying the mixture to form a solid dispersion comprising VX-950.

These processes could be used to prepare the compositions of this invention. The
amounts and the features of the components used in the processes would be as described

herein.



preparing a solid dispersion of VX-950 conprising a)
formng a m xture of VX-950, a polyner (e.g., a
supporting polyner, a crystallization inhibiting
pol ymer, or stabilizing polymer), and a sol vent; and
b) spray-drying the m xture to forma solid dispersion
conprising VX-950. These processes could be used to
prepare the conpositions of this invention. The
anmou nd the features,of the nents ed in the
or o0 BLaeliisErtE BEm P TG PUTRUDOH | HIRGoRa &
mmzaﬁ In drs@mbbdigsit] the mbhad theR8esadfiiiistathgamotphew@t VX950,
fecti ' mamal .. .In.o enpodi t, the
e FRphe Yk AR Brd o OGS coRegBent, the method
IWeEhdﬁllhibﬁrlmidihﬂﬁiﬁer% &ﬁ&iﬁeﬂ hasindef i ned herein. In
anot the ¢l.udes adn1n|ster|ng
a soft aaog%ﬁ‘&gaﬂgﬁe ?‘H’&? %ﬁi“‘s?ﬁn%ﬁ?&@ figipnal agent
selehedlicdre ﬁ‘f mnﬁthﬁnﬂ&ﬁlﬁtlﬁ@ dg8re] a}@@ﬁﬁv@ Bdeli; it ok gm?mar of HCV
ti ona ele rom an | munonodul at or
“ﬁgéz%l’mts?fe o et ﬂogggﬂﬁPdD%n%&lw@Fﬁqrﬁm Bieebin tsr HGRbte

oSS bihér tRINQT BB EproR AR} BEhhibidiobintedkal BbosbMP BNy, @Broad-
i nhi bitor, ife .cycle_ other

target in
SP??&H’“N%‘FH‘A{“EH’ Emmﬁr]l)"gla?ﬁ?}ﬁl?ﬂio&r"f G¢mbifdtiops hpreot.
r i bomQmBthe dspers, thid Imeﬁ@drfe@cmes:pﬁaﬁﬁacmrcall patleidr Ritd i@6ludifs a
B chrome  P- 450 |gF|b|tor or co ations thereof.
‘1%/1 gq{d’ﬂﬁ’@?‘“ HEN PHYRHPhYS V ures
p har pReRbiphéiR |forﬁﬂ§fkﬁdm§§mi@ etxﬁlbﬁtraiﬂ"dﬂt ﬁ@p@ues‘:ﬁ&n%@crystaume
0sj.tion scri be rein or anor phqus VX-95 An
586 580 760D o P fimeies phife Semor inclie FRerBLS VX530,
Mdﬁﬂ@&ﬁb@amﬂw it B 16 ENes Ebdyilne] ﬁlﬁtpﬁﬁﬁo(‘r%@ﬁndlﬁé%rystalhne

%%g Enbodiments of the jnvention_inclu
ST THHGRER: e DOBEI O ers Al T APHeR S ishgmegasable

sauah@rfaﬂmis@oauﬁ&v&haﬁ&% well$s reeswtmaq%gbﬂ gropérvisd. Ak FiRe
form Therefore, it is energétlcal nore active,

and
I} ;PSP RIS BFf ta SaBrerthe Mugve solRkitity apd Bipayailadhlity of op @913’ while
tieassk Bay BH Eh@thdhkdl mnfg%taa\bly ?{'esexﬁﬁg Wehysically e&Sfbkt abl e

i rst prop erties act to

hysj cal pro erties.
Sﬂmm% of éic M%ﬂww ?@nwe Bare%rw%?lh@epm pk the gmg

FoRts AndhowihiteEdurinb Sol88 lor IRY AR ikkfidE 'Bﬁlﬁlmsto? adifhhis.
goal by present|n ap yS|caIIy | ess stab
c onmpBEPFRYF thegtab Wl%r efn ARErPEPE£0d (veship seyewle&m&féhan

a d@%@dﬁ@ﬁdlﬁh&l& paﬁb@m&é &8 13 b to foe@Ah thSrphous solid

anor phous state durin torage or upon adm ni Stration
diSperriomayprem oS Rt with the drug, I sediespbodiments aaplidisoltior”, an
WA &ﬁ@@t@mmhdh%ﬁ%ﬂﬁhsel sépa%a&rea{lﬂny ok swld%@bﬂsﬁnkm a

crystal for ynmer or po ynmeric m xture can

qggng]&tefl J viie ﬁfﬁcﬁ’ﬁﬁpﬁmé’ the [drug is effectively inhibited during a

pharmaceutically significantly long period (e.g., two years) at ambient temperature.

In preferred embodiments, release of a polymer from a solid dispersion, where the
solid dispersion contains both VX-950 and the polymer, into an aqueous solution can
reduce solution mediated crystallization of the VX-950 which is solubilized in the
agueous media after being released from the solid dispersion. For example, when a solid
dispersion of VX-950 is introduced into an aqueous biological fluid, for example as is
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di spersion systemtogether with the drug. In sone
enbodi nents, a "solid solution”, which is a system
which will not phase separate over tine, or a solid

di spersion can be formulated in which the
recrystallization of the drug is effectively inhibited
during a pharmaceutically significantly |ong period
(e.g., two years) at anbient tenperature In preferred

f%ﬁ@ﬁﬂ&”ﬁ?@ér@r“ﬁeﬁn S REe %ﬁ%ﬁsragre?ﬁalgﬁeérﬂg%frﬁ

e (31 o S —mm u

Yéﬁ;ﬁ&e ol uii omSyTr%H aem‘brpm(ﬁl iy li za:1 rj?n ofwﬁm%%fﬁ

K3t agpeqyp projogis g?s i e 08 ok e gt i HIBPIH .

Smb‘f?.sﬁd oo e, ]%‘ e dFmE?j’ e PP Wrin
S48 TR PRE ey U950 e YT

950 irf theadubOiRBHing] in SR, ¢.g.| Mitesirbgieation of li@idfaffulations of VX-
vanced-rel ease of polyner, for exanple, HWPC or
MCAS, wi th anorphous VX-950 will reduce

Cr ySTRd hhitiddciv@of@h amdph&BQolid\dikesidaGotetiigVI0bSpresahted

sttt Siafipmiar- sy SR nok Aoy o A BB BROBE N3

oiodt dthe CoMestionblEdan ki sONes, itli@hgacfoney &Ryl actitt,Rgd 1N

t he .agueogus nedi ination with VX can
APl 339 &quaPs S;g‘#’ﬁ)‘a’rf’fg?g %gﬂm at G ‘ieﬁ'P‘frﬁ‘Breda‘Gé‘Bag
B ctiblel by BHRLIC @d tie. ague,ous sohibily RrropFH-défeadenf Sceodiyv-950

fornulatlo of . WX- Th uf act yre

has e SRreuead reaeivEy & P@%ﬂ@@ﬁa E?f ﬁ’faﬂ’éy 9@%%%*&&%% ed

1&@‘11@ wBich @imésltmgmuudﬂersﬂvemvxﬂaﬁpﬂﬁ@eamg@bmdbfawbwist 0
In water or

f t of )
a@ m Seking Br?tggﬁr tecl%lpesﬁogﬂewrﬂanarartrr@‘ ‘ﬂgr& tp gotential

deérbdého@@ﬁtmso at@inchi@C@indethtidel MaerefbRS amEpaPListe solvent or
sol ubility of ,VX-950 at roomtenperature is vrrtual

Sﬂ‘ﬁ%}’éff’éﬂfﬁbﬁ cguqiR) tq patimizipghe ﬁr@ceéaa%mr%dermq Aeghd g not
dRptrsiependent . Second, VX-950 has shown chenrca
reactivity with sone al cohols, for exam

Et o AmaRidusSPHAYEPeTRnE Al Hejuetion eeresl@rﬁ%fiartlyalsrpéove the oral
bﬁﬁ{ramﬁh@ of Vixi-99%. i the pi FEBdnkd GXnROHrOpridas su}ﬁfct%@r éuSfactaout

240 C, nmki ng_hot - ne technologles sonewh

migRtede £ dlay orgiemingk fralphp eeniervipol Yﬂ‘@@‘?ﬂ&@&ﬂ%ﬁﬂ%f*ﬂccmate
Vi¥miR € TRGSHNBe bioghilhIghy RhPbd fukher LARAGHOr €, an

appropriate solvent or _solvent mxture is crucial to
opt i friugspAerseelid irnstsions phifie BNentsr R Y HMBFovEd sol i d

b TRIEhiBly QR VXATIORR Uil § @dﬂudlsféreaﬁaa@e@mm @fimink@ation of
invention can significantly inprove the oral

cryFialipe v Kas i sprsembsdinss, Yese 1o disparsianiaEe g sghf state that
cAPR ORVehRh®y Sdtbd Afetzaminifdred Uhbashafkture of the solid dispersions

can be conducted and scaled up successfully by selecting an organic solvent or solvent
mixture (for example, methylene chloride, acetone, etc.) or a supercritical fluid (for
example, involving carbon dioxide). In some embodiments, solid dispersions can have

improved chemical and physical stability. For example, in some instances the solid
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m xture (e.g., SLS or Vitam n E d-al pha tocopheryl

pol yet hyl ene gl ycol 1000 succinate (Vitamn E TPGS)),

the bioavailability can be further enhanced. Anorphous

solid dispersions of the invention can provide

i mproved bioavailability of VX-950 when orally

adm nistered relative to the adm nistration of

crystalline VX-950. In sone enbodi nents, these solid
ersio re in a,solid at e that n be

SyRBInE bRy B P AR el SePls e oo Bt ot ur e

hvdnkionad abﬂage din&i}ﬂ@ﬁsii‘dbﬁﬁtemﬁe’iﬁmﬁﬁ conduct ed and scal ed

up success seI I ni.c solv I

o1 weiE SRS B Bt R O ARSI B deihe

@eahRAEng @dsCription beldw S OfiRf feaﬂufels c@hectsj ahd dd¥ahapes of ¥R €,

i nval vi carbon_di g ‘fﬁ%? nbodlnents solid

igyepet ?ﬁﬂ?‘?@%"a‘ﬂ“ ﬁﬁ‘t‘?éﬂ( o E SA%Snd physi cal

stability. For exanple, in sone i nstances the solid 11

di spersi ons can Eﬁﬁﬁﬁﬁﬁk G@Fy3|cally stabl e

for at least two years a conventlo st or age

condiFtG dwispits @ compacingrereatagn ejrioud henpheitiand ¥X-@60.0ne . or

e e ERAIMR N Sy i1 ol B B0 s Ol R0tk Bl

accompanyil es I on er fedatures,

o%i%8¢t s, and advantages of the invention will be

app EEF(%T? %ﬂg@;}t E%R%\-ﬁﬁ&tf ’Q_tltag?@' %ga(%lm& ag‘lg]tést s(lt:}g BHJIOI{S mcludmg

YK%%%&MVMMmmE§PGSnpOS|t|ons VX 950 FIG 2 deplcts a
Icgglpgf eS9V9(8%’éﬁ %}:&}Fa& c so 11!)91 2%%1& ] \gagllﬁttésl s%?psenglgnast
indlading VXJ;@S@iatchV:faunnBa“PGSus sus penS| ons i ncl uding
VX-950 and Vitamn E TPGS. FIGs. 7-10 depict
conmparisons of kinetic solubility data for various
suspensi ons i ncl JdRYILER QE@CEE%&KMTanin-E TPGS

DETAH‘%&I‘QE@%I R fhhd ﬂﬂat%.@&%t@l)ma\}ahaﬁiﬁ‘lg laﬁ&%?allfyo und

t hat ol Ute bioavailability after or

aguinisiring & miergnizedrerxstalline duig nopentol VX-PR0 tel Fﬁ%ﬁgis fsevidiar 0.5%.
s}%ﬂ@ Alkthi@s $BAFB.05Gw tﬁéoavtrla%ﬂat (ﬁhé?ﬁ’aceu&m&pléﬂts)gxﬂfbﬁs of

w th conventi onal phar nmaceut | cal excl pi ents
stnikly ﬂqw bigavigilabality yranewal pdnmsiraticasp mampnalsp Sempeswtions
AR V036 nQUystafinRITHRRL. w@magmﬁtagpsomamw s in

in crystalline formy( where a significant
cﬁ@t{amng fore seapseablpdo nat aghieve drug abserpnon to an extent that provides for

sufficient therapeutic effects of VX-950. The compositions described herein provide

comparatively improved bioavailability. Accordingly, in some embodiments, a
preparation of amorphous VX-950 is provided. For example a purified preparation that is
substantially free of impurities, including crystalline VX-950. In some embodiments the
invention includes a pharmaceutical composition in the form of a solid dispersion
comprising VX-950. The compositions of this invention are stable, easy to administer,
and give high bioavailability of VX-950 upon administration.

In certain embodiments, the VX-950 is present in an amount of from about 5% to

about 90% by weight, for example from about 5% to about 70%, preferably up to about

12



crystalline form generally do not achieve drug
absorption to an extent that provides for sufficient
therapeutic effects of VX-950. The conpositions
descri bed herein provide conparatively inproved
bi oavail ability. Accordingly, in sone enbodi nents, a
preparation of anorphous VX-950 is provided. For
exanple a purified preparat|on that is substantially
stal l.ine VX-950. In

e of, i ncl udi
8 TR OSR g TR PRET Thdcisopies o b 3
SﬁWnﬁﬂ!ﬁﬁd ﬁadlucsﬁ’rmaﬁhgoneﬂ THa Whesd i9 prtepdblpsusahitilly

dIS 0. The.co si tions _of
ko an ot 1654 Show oPE0f B S8kl gmpip b it e oot 35 % V-

930 \@n‘hﬁ]ﬂlbusb hﬂ&dﬁﬁéﬂoﬁttﬂ(]'% $EW30H504XaR6RhOUROA least about 65% of

adm.nj stration. _In certaln enbodi nents, the VX-950 |

B0 Aprphest it st oS O 08 ket A0y Aot FoBBTAB gt

WD amb@hoXa MgaktQibbit 0% YKL959%6 drRorpitat %@@(cabout 35% of
‘Béeferably up to about 12 50% by wei ght. The
530 ispppiphensott lqasiabput 9Q%,ef ¥ X4y is aerBhaus, abjeast §b°é“ 95% of

Bubsd i@ﬁinbr’phdxdé aﬁweraa aB6 R IB%lor vk-@otlhaﬁorpmmf Jeast Bbut 99% of
VX-950 is Bre erably substantlally anor phous (e.g.,

V29718 amompast o5 Hally IoE Y X-DOIRHPYPYS, at | east

aboups 5&&%&&&%&: te9a @ath&pmfﬁﬁﬁ% a s@ld th8ast hﬁ#&@lﬂo %
of VX-950 is anorphous, at | east about 65% of VX-950

rimge gt B s rositian of s 2lomsa BarorpherYsob s ayseepstly snpercooled

173070 PR thédhole@dsitareRRbEed 1P Y3Afom M2 S thit (RFPIRBW4E-
at | east about_ 80% of -950 is anorphous, at | east

delinsd prEnssme: and5Q IBBIANge Aty Arsmhoussolifsase gengtaly; sotpis,

i.8fexdvi¥i Heflad ﬁroﬁe@iﬁﬁs RhALSrec@dns bRBES nod Hﬂé&lc@rﬁ?@rﬁé‘ltmg\%m% 0
I s anor phous, | east about 98% of VX-950 is

FoneepalsLa mr@rphoefae@te% Buscbdupisrial hesingnyshep chageteiges
cBstafiud ﬁéaﬁﬁS indls Ixmg lpbwefd]ff%cu%ﬁ QXRPD%H&E&RP&J Sis n&%r;}déﬁﬂe as

herei n erm "anor phous” refers to a solid
detagngddy W\P)n psteads |°5%@r seyesH Geoad perks (6-8» halos) HBET 1 in

XRPD fafiedl BRI éﬂ@ Eﬂ%‘&%&t@rﬁhé &?an %%rpﬁ@ﬁh%ﬁ& | $e, US
supercooled F ds in which the nolecules are

BYREEY forp %zmpamm 1 FRRREe! a gmorphpusprtecial pad ciystalline) -
n@gfikned arrangement and no |ong range order. Anorphous

solids are generally isotropic, i.e. exhibit simlar
pr opdt esedberpin “@pstaliipe sokids” aefers frompaunds or soapesitensiWhere

tHEBIrhduRel RRE At SrrangEPh fﬁé@?&blnfém oIS RNRMS, BT BERAlLideS
a solid materi al haV|ng harp chdaracteristic

sQlidy bavgrigidiangrange(osderThe “tl%s that coRptiyER iBe crestaliragturp gan be

a&ﬁﬂBﬁ’n@led%’s e EJﬁs (CryRalline sSLARQho BYELR Heltﬂl% Siats.
determ ned b E | nst ead, one or several br oad

peak4s ysed berem,ﬁ'aidﬁﬁamalp etgrs tp A dispesse sxrEpinwhickeng suBtaer

REAKS AR LNRGREIGEH 34 hiSc:Of uRR, m&%@y §ec§ﬂi éugstan%@ fhe
US 72004/ 0006237 for a conparison of XRP

CWBY.GYR phase parehiclel| Thersire of the digparsed @hase can vary con31derab1y (e.g.

colloidal particles of nanometer dimension, to multiple microns in size). In general, the
dispersed phases can be solids, liquids, or gases. In the case of a solid dispersion, the
dispersed and continuous phases are both solids. In pharmaceutical applications, a solid
dispersion can include a crystalline drug (dispersed phase) in an amorphous polymer
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material. As used herein "crystalline solids" refers
to conpounds or conpositions where the structural
units are arranged in fixed geonetric patterns or
| attices, so that crystalline solids have rigid | ong
range order. The units that constitute the crystal
structure can be atons, nolecules, or ions.
Crystalline solids show definite nmelting points. As
ésed herein, a "dispersion” refers to a disperse
§utnapsiRasrh oE HteBREVLY AR FTARRCUS digd igReEtsd PREE PR e,
aforplicat polPHérqEbntinioud bE#eE)CIn@oB kinBadihéHtO44GRMIhods SfgoNd
%ubstanc?gétaé cont 1 nuous phase or_vehicle). The size
frepsi ipsludse the Rl YPREROBS YRS (i dpspeisersiigtey &) the drag gonstitute
@oLdnBihetak pRast i cl es of nanoneter dinension, to
mul tiple mcrons in size). In general, the dispersed
phasdde® E5R " Feophaus glid dispgrsion sgengipll yigteasto applid digpersipnof
o R 1RR) doshpBhheRREKGAIR Y drh %@a paiyaiee roﬁteﬁd,_smg cERAAihHHRLS
phases are both solids. In pharnmaceutica o
OEBPRELSPeRs surfactanisiog other hpaaseugipal exmpieHs hers the drugis in
166 ¥Bérphduk g@aséi, laH@ the PhyRar S46litP RABE MiskdlulR AdVBY BRBHUSy of the
pol ymer (13, (conti nuous phase), or alternatively, an
ARABRIORDYrES irenbppes by ot cHRBAENSi n an  anor phous
POl Y N EoHAGMREATH A4S0 R A R)ein ik A pR@ER B RGBS dRRknt of
anor phous solid dispersion includes the polyner
this fruention: Sal qispsrsipng wglwnﬁﬁ%ﬁsaeqonmw%@e@?%g an
pPiophidtd bHrfer iRt Qith DN sRRASRIer. THSnd &ﬁmdi'lﬁaéﬁe aRBRHS

sol 1 d dis_p_er3|pn'r generally refers to a sol
AFEHas i i inypntiop emprisen b pli e npTBisEhtys2 Watstielyble pelmay gr 2
RARIP QhtéABlubldplyrReS & vl te ARiR B dNRat 8hd 6 mor€ BIR BRERMS-

such as surfactants or other pharnaceutica
seleblepriymescoulgeraedina selid disppssion of thisriaventios: phous phase,
and M%xaﬂﬁ%? Q(?lﬁe(ﬁép@@ioh 'istaycof’gﬂéyiﬁ{ateq;‘r§§6’-Héit'opgx;‘—?5g{vﬁﬂél at

solubility of .anor phous drug i s enhance
lepstree PelymB b rifasPregipibaty it RFpdiserter disolingsr &ug enscr polymer
RS EQdAt b[%oﬁeﬁ@ﬁﬁéﬂu{-‘e%ﬁ’cf&éd_b@ ﬁié%rﬁ&\!a?oﬁﬂ@é&%ﬂ?d?*sol@%ﬁ ofisfbe.

i nvention. Solid dispersions typically iInclude
Sopsipwenibe erlypecarle soppeaded im e selpmt ot slvefrirere. fidgiselmnt
oF S8V eneRixBurs Bloluflesth SR $GREA £Hd subRer®RA rRIROAI ‘BB Rl R a

carrier a(_:cord| ng to this i nvent! on conprises a
PpRSgHEpT heplingraciragyimng 2 palypiet tormalio prfionalyin tppessenge ofa solvent
o 861 enidnl furdVBb1Rfwed BY M ife, Péﬁ]lcxrﬁﬁff at bdst YPoHich &She solvgvt eif

under stood that one or nore than one Wwater- solu
appficohie and enpliae t9eoRrs epperituze & @lsplectefl gise Isdome cages. ity solid
disPUEIBAI R4 i ' ' '

Lol 3B 0 S ey
mgRes prst igmaval ofthe glvept el ipinpverthe solvsntavispod devingasrra drying,
1y B/ gV by Bshitdr Rkl In PSRk AryRY ¥ SBBures may be applied. Applying any of

these methods using appropriate processing parameters, according to this invention,

would provide VX-950 in an amorphous state in the final solid dispersien product.
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in a solvent or solvent m xture foll owed by the
renmoval of the solvent or solvent mxture. Sonetines
t he pol yner can be suspended in the solvent or sol vent
m xture. The solvent or solvent mxture includes
organi c solvents and supercritical fluids. A "co-nelt"
is a product after heating a drug and a polyner to
nelt, optionally in the presence of a solvent or
solvent m xture, foll owed by m xing, renoval of at

| east a portion of the solvent if applicable, and

cool p PRGudtidn bOMBriNPEXagser e at a sel ected rate. In

some case he solid dis erS|ons are.prepared b

addi igY 51"@‘811 %ﬂ‘ PRIAinEE afawmha% o 25d shdidgspgrsiegRopld b used

1ﬁ EdrinetoAl whtl thxﬁh‘)‘dnﬁﬂn ABRdiL e TONeRhmPIk, théle dss@hyeanﬁ UsTo
empve the sol vent, vacuum drying, spraé tray

289%/91?595% %&ﬁ 4‘%“‘2‘5?’1“%%@ thereingit parpsraph 108 edur es

2083/01338AP.PIni Bhbral AREhs Mokt S5t¥d B used AOHE tﬁs‘dem@ﬁwbm Agid
appropriate proceSS|ng paranmeters, according to this

remQyahefisplent frgm, o T X pFeoRFicaRlng R meplen pambln Syl methedrdndyds: o
buflard A& lididlo, Slibehl SV pRRAS, ﬁeeaardeﬂﬁgc Mpzﬁ’ﬁzfaﬂéigwa&mm

of, anor phous, VX-950 Any net hod for talnlng anor phous
drsdpgiely ﬁ@lgg%qngoana P?B é?"%‘i‘s&‘fs Howers %Eef&‘%‘@cthoﬁment of this

iRAMAGEIoPRSs ¥rhdrPhdub klid diypeisioh OBtainBCh G HOT AGUAIAZL
t hose descﬁlbég in déém%003/018g95 ;ggk?hg docunegfg

apgthe gmperimeniyfhia invgation gravjsies duinEyberpropkpbiained by spray drying

1220308532, . I n general, nethods that could be used
i ncl ude those that |nvolve rapld renmoval of sol vent

f r onfIaPARtIPPL HiEelQsed Regrimicrly aphaRsecacd Sppasition fap be obtained
by ErRRESink AGkiER compPiin AV R-980a Auitmel ﬁﬂjyrﬁéi’ .and 9 &ptRak

evaporation, freeze-drying (i I'yophi | i zation),

S@&%u%f%‘?rw&& 2 pgthad thes inyalyps %‘amam ofy figquidsixiyre on.

B O A @s@ﬁcﬁénararsade;ﬁ R SRl of Ae bltbft. AldRSRbA Ay be
i nvol ves anor phous sol id di spersi on obtai ned by

dengy foy cxpmplenthrousl & paaleRg oy 2 rqtating skt her enbodi ment
thi SSﬂr%” Fibg B3 pRIcOM] @lascofdweytls RYqlil Geel iPHMHEh %&mt@ﬁﬁmby

ryrn to renove the solvent. Preparatl ons

%B@Rﬁ‘ﬁﬁ SEeroRdediing eragess suchisn Apidized bd deving erorpryst drviss,
n:\ﬁ}iﬁe BRq aPtaics ?&.mumoﬁaﬁm pﬂmamtl&u%&feﬂaﬁe QAR Typicy,

a suitable polyne and_an appropriate

SEY- @réw's mvsbfswnaﬁtmﬁdns@y & nEeR aeid FiPCTPIRY f spbition, and a

st QB £8lkin© Bf Rk aiRtd Préiticd eﬁp&&w&na ag&ﬁgﬁdfme@ﬂlmd%@m ¥he
solid and a solvent, and renoval of the solvent

PIRPEAIORAR Porayslyipdcan s aay sofusioncoparpsuspensipm. sl calleidal z| e
didper§éh, 8 ga% ?rIat ﬁlﬁy ol é&nzgﬁsﬁm\g 6 SbieBigd kpa aarhig gﬁpzﬁamst hed

converts a u'd feed dried partl form
staﬁardmﬁ%ﬂewea ﬂae g@@tﬁﬂ%ﬁ;ﬁp@f% iplg aspwens sEWarpcifitegpd air that
evapbbafdl 8 oIRGHardBhveds BB aMALHHHMcF % cBSbctor (e.g., 2 cyclone). The
spent air is then exhausted with the solvent, or alternatively the spent air is seni to a
condenser to capture and potentially recycle the solvent. Commercially available types
of apparatus may be used to conduct the spray-drying. For example, commercial spray
dryers are manufactured by Buchi Ltd. and Niro {e.g., the PSD line of spray driers
manufactured by Niro) (see, US 2004/0105820; US 2003/0144257).
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may be used to reduce residual solvents to

phar maceutically acceptable |evels. Typically,
spray-dryi ng invol ves contacting a highly dispersed
liquid suspension or solution, and a sufficient

vol ume of hot air to produce evaporation and drying of
the liquid droplets. The preparation to be spray

dri ed can be any sol ution, coarse suspension, slurry,

st nQpioherdin SBEUR <Bions S5 ot Sl S S bout

mmrﬁgﬂmai Hio&pleﬂtd) @reﬁrﬁﬂﬁit&édsﬁiﬁoﬁtﬂﬂ%p meytde i nto a

rrent red alr that porates t
°9’é‘?ﬁ“sglﬂﬂil\%gﬁ]§séjﬁ@ gy et Py J SEEC SaEEP aglé’tl%‘}g
I(.lﬁ—tlﬁl-es 18 geieed aRelpperbgit ofSiORM loaks s goserhéaﬂﬁ« tﬁé(h@dﬁtﬁﬂ (e.g.,

e sobvent or alternativel pent air

t@%%hﬂlwramp B desiEng salyipapt thesoly %Btwsr*@ﬁ?%fmeyts in the

JoREYE.| @erteﬁﬂy, 3 WRBdity cEARRBIuESEzh Yetaviithd B4 dfYiRGRrticRfin
tE ppar at us be used to conduct the spray-drying. For
SEEFLLE PO, ﬁ‘r?é‘i’d(':‘Fral spray dryers are manufactured by

Buc hiTedhhduesand uhaazsféles -Arfil@mepEE FolitBin Pbrr&HCRMmical
cdhbiduesafio plby-ardg el ol 3007 OToRi,

b
nghnorips Aol A1 EGR By, B % Graon § - MARP Aoy o
M6 o il @86kSco0 {198 £ MMrsHall ORloaRAHbN él%sfp&yam;ﬁg" 5030%6m.

drug Ius and exci pi ents) preferably | east

l‘é{'@o’irpé fé%ogrr eries Akl 98B 8¢ vEAb e sprayAlpdng s cpl@élgte% Hih an

Jﬂ-lQP/fmﬂﬁéfatﬁ&%ﬂfrbm laﬁod@ B@TC bbl | B 20@1T f&@ﬁﬁﬁ;ﬂ@%ﬁl HohiPIC to
of soljds | oads

%bgufg}é% é?v ﬁ@éﬂrﬂn}y %fﬂ@ a‘?ﬁ"é é%sq WB@# 1(% Cg e, g BRI G- | e $PreYs

BUIPIE ghdeatly @endubid @it wﬂeaem ufeh)e ﬁ-Sﬂ' btk b tedbolith e
qgonents inthe solu , the VISCOSIty

Her exginple from 2bem 59e<€ &%‘PPW@St ﬁee &1 a?eutéﬁ CREShArticl e

I N RBGovaesthd éoﬁ\gnﬂqam-eqmﬁra@d&g@auemmﬁﬁgsw @&:h%@ﬂray drying,
met haods for spray-drying found 1n Perry

fhaitbbed dying 8o frrERPPH é"%ﬁ%ﬁfé‘ﬁfﬁ tgebputdf0 "Cr, vrlpuuwéflrrlyg

T P s

refaAbAY 208 (). Chem  Eng. Prog. Mbnogr. Series 2

( 1954 somb s8OS, rzﬂllas bbdhSoSiRrR PYPY2082 laSpemQ et Sl t h
an. inlet tenperature of from about 60 C to about 200

withiry the sqlid, Hhareis adiragirelajionshirrpetwecn huikdpsify/flow@nd residual

sau;aﬁ%@mg%r fHe @O /LEEEr ol ChtIoht: thb1Cidual BivEnt: IARRWe
0O C. The spray- drying is enerally conducted with an
aéWFaé?Ouﬁ WrfApamize thegolyfler %%mng thaisdensity end wse stsendary diging to

‘rerﬁaveftlférres@diﬂ%l\@ntf ﬁ@&le%%’d&m‘z’é@t &tﬂ@m@@ﬂl&ﬁ #%ofid diSpetkion is

about 56 'C or 58 'C. Renpval of the solvent may
fnidehed deedy Byigdedidraing atabpptyy §tf@rpﬂb01§l§élﬁura§a&healyf0énc§/u ng,
egfledglﬁg 1nb:%ﬁalﬁi %ﬂb%%ﬁsutrgn pld(?vf({c %muﬁg%ﬁﬁcti BB LEIRA ARbAIE b0
VX-950. In other embodiments, e.g. using HgMCAS as the polymer in the solid
dispersion, fluid-bed drying at 45 °C for about 4 hours has been effective to provide
acceptable levels of residual solvent in the final product.
In preferred processes, the solvent includes a volatile solvent. In some

embodiments, the solvent includes a mixture of volatile solvents. Preferable solvents
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m crowave drying, rotary drumdrying or biconica
vacuum drying (e.g., fromabout room tenperature to
about 200 C). In sone instances, it has been found
that PVP K29/ 32 appears to trap solvent wthin the
solid. There is a direct relationship between bul k
density/fl ow and residual solvent; the higher the
bul k density/better flow, the higher the residua

e s to optim ze the |
EuraPos b aieselh RAG Y RelsD PG povmob sl selys jekde
these deRBAACLLVES fo @Sdnthika beﬁ@ieﬂ@ﬂﬂond’e!hc@tﬁ@e afﬁ‘lonﬂgag Bl(ijef@lfed
rsgjon_i s ul e

this invention, the s g{

RipfoRs hepelyat Bédg A ARG sleag lprideand gsctogy. Alioueh Hooholi

smums cmcsbdaxgemmfcemdnmeﬁlﬁﬁmk iinBntioR, AEhbR haveRBORuRERt S
effects in certain solid di spersi on

& wgge opt i mal

fsﬁrct IV Est0 t orgikpials. ArtoEdingie selvens tyt dogs pofgeaciitneXa s
950 Epap@tula® o fofin kEtRs)SOblefbrredi SRRASHI08h sHduld it BRGOLYORY
at 45 C for about 4 hours has been effective to
ESPAAT g EmilEl ¢ et meiqtn 1B hescorogegses. dipations o Rrefgrred selveptds
dtiendan pk gebkel,. I n preferred processes t he sol vent

incl udes a volatile solvent. In so enpbodi nents, the

Sol vERTREFEdESHBHAENRIPY, bPrirorapolaoiiet W i cpmncction
vﬁﬂﬁﬁi@ fEvBAtRN SOONE Mad a pdBeth Gllle%iﬁ:ol RQS GPEU'@UO)C(?@ other than a
dj sso| ve both VX-950 and he pol yner. Suitab
polmeeirvang fice ydrexy! peisiesidescr i bed above, for exanpl e,
met hyhepei Wiy dnd the 1@HREMRE dryRlcGangk 'iha%é ﬁm@ﬁ@é &/ pr&fdre an

Pr.ocesses the salvent is a m xture of " net y ene

OBHIP%‘rSP’é% ISHSEFIGRe & SToBld bajapnyesiger by skidled pragtitiogers.acsel]

uiedlzbe;omaeﬁdmnﬁﬁm&%wéa& Wold). hppi ﬁt@Hﬁr@tfétﬁHh
p??bohols have been found toe Peactbgnsh VX- 950 tgw?%inw

that praplier Poxiclesrlendsig, flyffy Rectiches\vhah o pofproviflsoptimasoliddienersions
WKW lor BHstieRRphdceddindlshoh b lefeﬁfn@ Kehighe? YenhRratures d—l

preferred. Such_a sol vent should not contain an
gﬁ@ﬂlﬁattﬂn o5 chepige] éergr%siat#@élft‘%%ioﬂwacw Phloparigmperatures, a
sBiORADERENt of 1R LEINEH: Shay Aotk SrRIvE @ ITIRGhSIRIAL hérin {-Mlﬁf
than an al cohol. Because of the reactivity of VX 950,
03“15?1@#1@@@@&3May@mﬂmlﬁ&@mpﬁa@%nect ion with this
invention is other than a polyethylene glycol (e.g.,
PEG 8000) (i.e., other than a polyner having free
hydr28ly€spi eti es). The particle size and the

t enpeyiRidibEsidhibABhEVEDSTBY Dol I(&J Bk {tfle BB a
optlnal solid dispersion. As would be appreciated by
herRiny | ed practitioners, a snmall particle size would

| eadmloge élﬂ‘EHdﬁﬂé%@ a%:‘aiy)ﬂfcmn theSFRNAY mve‘ﬁ@&l 1% Grle ¥03d1£§l|\6§
found however hat smal l er particles lead t P

agapys teqdiss Tha aftlulabty rbthe pplype anay e pPHendeperides or pH- depondent,

THE BRGNS Bne or more enteric polymers. The term "enteric polymer” refers to a

polymer that is preferentially soluble in the less acidic environment of the intestine

O

relative to the more acid environment of the stomach, for example, a polymer that is
insoluble in acidic aqueous media but soluble when the pH is above 5-6. An appropriate
polymer should be chemically and biclogically inert. In order to improve the physical
stability of the solid dispersions, the glass transition temperature (T}) of the polymer
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of VX-950 for downstream processing such as
tabletting. At higher tenperatures, «crystallization
or chem cal degradation of VX-950 may occur. At |ower
tenperatures, a sufficient amount of the solvent nmay
not be renoved. The nethods herein provide a optinal
particle size and an optiml drying tenperature.

Pol ymers Solid di spersions including VX-950 and a

oI r (or solid state c rr| clu ein. In

BRud gﬁﬁ%‘éﬁ‘?@rﬂmﬂi p‘?t:ﬂ’ e?ﬁﬁl)é Bﬁrﬁ %fﬁ?a‘iemﬁifﬁf frgitiog

taﬁbﬁattu@ ablicass ecthBtolcﬁ gre@GUBaUSe fRditansiddiGefipiratiie of thY dak
i ndependent or.  pH dep endent

LT R R SR A e A A

meﬁmmenmwasoup of KUB the diBE @), ¥0950). BRAMHEY of lshi@iblel gbass
tE!Peferentlall soluhle in the less acidic environnent

sipiopstemperares pithe pelymers ineloge atilenst byt POIE; 9 least about 95 °C,
o8 Todét EBGTROU °Q bt 1&&3&@&@@9@0, at Q6 aBRATR0 &G, aPle RPABOAEL 15 °C,
%d% % i nsol ubl e in acidic aqueous medi a but solugle

a1 b LA TG & b aontct2g “Cgh leap oA FAiCe o It 3iper 135 °C,
asta:@st laBbul @4034@ 7] 16@{ Anpurias °b] H he@ﬂlasﬁit |1y0 4@ af IEast :hﬁu@ﬁg e,

rove the physical st ab ility of the so
e bt S oy uts PCrfe fest b TR ar hiess gyt 135 °C

(BJ}ﬁea@&led/ﬂiﬁfer drf colurnsh. WAicRE: WisKhy RDeBOSRIHY ifeory Rlis
é ng gref%rred polynmers have a glass fransition
belisksd hat the wndst ywég@fha%@aaq thit Retymsr with 8 higherchs genpeally has

1@\*:@51&)1&[1@1‘1&&51]19% idéfm&ﬁﬁ'}éﬁr@ wiic a8 bélh Bficial fBeth in stabilizing
Qt.her. preferred yners have a gl ass

ﬂ’l‘%ﬁ'ﬂ%‘f’% F%thyéﬁﬁﬁraﬁlomhéustsﬁg'% disRersiQfy t hi n about 10 to
abounadiBotall9find KredEdpitity 8F e polyaierd Sduld FeXa 1w fsspo@sflble

SU|tabIe glass transition tenperatures of the
Tgpit 9ﬁgpgselqﬁeth§sca1tm thisapplicaipn thedyy sroscopicity akasnolyiprs ot

cO@pdésitiondd cﬂaﬁ&%ﬁze@ﬁ@ébbut@@o Sati®d hinB@8L IRRMM prdidReLC  at

Ieast about 110 C, at |east about 1 5 C, at | east
ediments ghepolyager hasdes thep gbaut 18% water glsorptien; for gkeunle 0

tlﬁm aBdut b@ARLs @MBMW 1ss tha@iboh SRR, tles@ IBﬁH tabolﬁ’f@%QessQﬁan

| east about 145 C, at | east about C, at | east

byt 8o lesshan aboyd%, dessthanahont 3 %60 le@s fh@n ahowtzl% walsbut 165
absorpdion | @élﬁﬂosﬁ:?ﬁg&n k@énéﬁllﬁav@&boh@?ﬁ Rvat%pg’dét) ﬁgéwﬁ;rea(s ?Q’P

measur ed unde condi t'i ons). hout MAS I ng
EBRSTANY ey aboRTp yyatey %bS?rshorb dhe éw@epc'ematy %ep elsw&éf 4h9 plngzcal

sﬁﬁﬁﬂ@?'ﬂﬁ@bﬁ@dl&ﬂ%ﬁ{on@ G&lei/djﬁ?rméﬂ’bthll% aBsoitied Reihe pOyREREEA! | Y
has | ower nolecul ar nob roomtenperature,

SRRl E1rdecs theple of the polymsrs ap well e‘rtm resutingyolid ﬂiSPF‘gSIOItSh‘émCh will
R SegRE titpBAidal §t¥b1ﬁ’tfy of (A€ s@ms%@l%ﬁs a%%écﬁb ABRL Si on.

Addi tional 'y, the hygroscopicity of pol ymer s
shouln@neg @nggiml% thagp iSfing or more water-soluble polymer(s) or

partially water-soluble polymer(s). Water-soluble or partially water-soluble polymers
include but are not limited to, cellulose derivatives (e.g., hydroxypropylmethylcellulose
(HPMC), hydroxypropylcellulose (HPC)) or ethylcellulose; polyvinylpyrrolidones
(PVP); polyethylene glycols (PEG); polyvinyl alcohols (PVA); acrylates, such as
polymethacrylate (¢.g., Eudragit® E); cyclodexirins (e.g., B-cyclodextin) and copolymers
and derivatives thereof, including for example PVP-VA (polyvinylpyrollidone-vinyl
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For the purpose of conparison in this application, the
hygroscopicity of a polynmer or conposition is
characterized at about 60%relative humdity. In sone
preferred enbodinments, the polyner has |ess than
about 10% wat er absorption, for exanple less than
about 9% | ess than about 8% |ess than about 7% |ess
t han about 6% I|ess than about 5% I|ess than about

4% s than_about. 3% or .| ess than bout 2% er

SIS} R B PR PURTneIEs P B Smshia By SPEipropaties sliiose
GEEM@)C fitch abﬂpmﬂsnrm WPRIGELS. RVHiscigaaeerid, shep ?mam W pH-

SRR iR By Bir S mf Sttt SR pgd, but are o
Bhinisqas, TeliSse d&maval(é Y., cerémlosd %Eﬁte%ﬁ&@l?ﬁ@ﬁ!\l’n Hy@®xypropyl
ca re reauce the gotepo mers as
&@L%ng@sf%ﬁ ghialdis ﬁpﬁé‘j@o‘i‘ﬁd&”‘éﬁ’@% risthyheeliuipsg RAlFspqeinate
frniches), dmuymethﬁ&mmy§(M) &ladht thbredr @k, b B&IER bdiGhuch as
ed above. I n one enbodlnent t he

d
EORORED Altigrrcdis frondiifis OATS Brdigpenpagiss sevs
;pmalat@dﬂmmm@mnﬁﬁimﬁghﬁamcmmsé aaetaté/#mﬁm@@mmf@)%d

ti wat er - sol ub] e I mers _include but are not
IB?%IY@HJO%%&C@% Phiiplae MR «%P?W@gthﬁ%ﬂgtes (e.g., Eudragit® S). In
Joye pefariat eRpbdImENY, esolyled By dlokiPMalyl methyl cellulose acetate
ésrox écellulose (HPC)) or ethyl cell ul ose;
%ﬁ%ﬁ§¥ Jol i dones (PVP); pol yethyl ene glycols
( PEG)H yeld @doyhér &Mbo@h&@ hed %}l)(n%\/@ an 1@5@[{%16@?&&11@%61){%1‘ for
nethacrélate e udragit(r) E); cyclodextrlns

@m e a polyvip EY"B&‘QRW F » SFRIPSEHBEy ner s and deri vati ves
t her @pdmbolidntsGiHRe: tﬁ@dmgﬁﬁhﬁpé Solid MRpd&ion with a polymer, for

rol |.i done-vin 18 acetate). In sone
E%glg?lé P’%OMIW@ gr HP Aﬁdﬂ"&l’l‘ﬂ?ﬁ tlpesamount of polymer relative
th ﬂﬂ&&mwghwﬁ tH@Edii}el |d£?s§ér!;151|1 ﬁiﬁ)lcaﬁ{fﬁ\l’@st ab%ﬁ%?@ﬁndfré@aﬁ?%

or HPMCE15 di scussed herejn, nmer is a
I%@ﬂwéﬂ?ﬁ Eﬁﬁ@mpée Bdrashihout % At lsaﬁt %1@5 ﬁtle@h‘!t@lﬂﬁ”é%,

PGS (d. A AHOUYR, TRYAmE:E ally h8Gut 89 bllessCRI G5
aﬂen vat i S/egg ls% cell l?| losgﬁﬁcaciét ate pht hgslsat ¥ CAPﬁ

?}HISB%%F’%W S FOUCEI MeSEbpRTAT IS pr fess,

B 509 0P [0 ¥# aLOBL I3V orGdh. 1Al RS BmBEBhék Qhémyméa%tﬁ an
(HPMCAS) , car boxynet hyl cel | ul ose (CNﬁ) or sal t

aOGERLOBYP (obepit 50"& of Hygitdfah vesaghtt okthe dispegsion (a\s@vmyl})re

ﬁ@iﬁcﬂlﬁ}p SEwaG bS8 Y dntiBh Y] dush & b6 WHos, about 49.5%, about 50%,
drox%prggylcellulose acet at e pht hal at e (HPCAP),

AP PO TS A Thy | - cel | ul ose acetate pht hal at e

( le\'fﬁ@ﬁ} of @@ ﬂlor &dityd ﬁﬂioﬁkﬁeﬁﬁs%f %%h%ﬁorp %%{yﬁfeﬁs
nethac | at es Eudragit(D S). In

Pglaﬁ@ylarréﬁvéwee(gﬁh@csd iPYER9/32) apé is paéfiastmn guaount of up to about

sb%ct&qms siticalVeiuut 5098 |A4liReBscaGeleRl 8 dissnGs dodlpSising
In yét anot her enbodi nent, the pol yne |s an

ab%i’ﬁ @‘% IPéf PS5 18 inglidedt WiRs, Wisrnveni.

In another embodiment, the invention includes a solid dispersion of VX-950 and a
cellulosic polymer, for example an HPMC or an HPMCAS polymer. In some preferred
embodiments, the drug (i.e., VX-950) is present in an amount of at least about 20% of the

dispersion, for example at least about 25%, at least about 30%, at least about 35%, at
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exanpl e a pol yvi nyl pyrrolidone (e.g., Crospovidone).
I n enbodi nents where the drug forns a solid dispersion
with a polyner, for exanple VX-950 with an HPMC or
HPMCAS pol yner, the anmount of polynmer relative to the
total weight of the solid dispersionis typically at
| east about 20% and preferably at |east about 30%
for exanpl e, at |east about 35% at |east about 40%
l.east ab % . or about 5 The
e 0% ff}mst:afho &4520031}@&%@%%?%‘7% éggv%n gwaterp%@ﬁ@%m y
pdTorkd BbUdigtents ARSdruf Rpra¥i Emmnﬁmwenie'é%wut b6 gnd 52%,
out 7OW r | ess, qabout 65% or | ess, t 60% or
°

o ab?ﬂt &PPH@Q«? pbqug 3Q7%, abﬁutéﬁé%ﬁro@ap Fe A qyseribed

aB6Vey e bollySei 18 pl%ﬁbnt AR uRbuffof hmeafs&b&mu%, &Qi"{sr&érablb Qt least
total weight of the dispersiaqgn (

S P i @é?#aylpl%%‘t%%fé}l?c"&@é?& atAessh %’HEF 4@%%“ e AORSHn Bt
aﬂ@lﬁt’oso%Q@gt 49@%}5 %heaﬂn@kﬁt @Qﬁﬁanyatb&itbg\@% R, afd r@ibﬁﬁt

° In on rmesem |rrentso hi s
%bwv SA%i 05%?88, fcrﬁéxf&aﬂlweﬁt 15% OTdﬁﬁSWPWQPWF%f 2o 8% PKAB§5=
ab6ut 80% oP MR 9 abddt 53%8orl1Sss pl’:ﬁﬁ@@hbédihléfﬂ WHher® ind to
about O@b or_ nore speci |caIIy, about 0% . As

amogat|°6§%@ ah%lrtép"ﬁ of fredral et hihe dispsriian (AR cVanBgre 49. 5%
sEééE:cKlZﬁ hétdreérSaborisgikRd 5945t Sk ad dbodt 495 Sktut £9)5% ] dBout 50%,

anot her enbodi ment, the invention includes a solid

aBot 5@ %; erbpt SUR)- Dol R BregpTTeR BF b BET the Gruged polyrer are
pesaiTi Bugily sdiManim® Tol EZMape emloy%rpolyhdé{&ﬁ% drug make up

referred enbodi nents, the drug
abus bl the pesgemiasRoIFIENt of thacispasien. Bt Profsoiedpmbadiments,

1l BYsdh Bitthef BEIEX AMRY Bind} in &%ﬁts b 2 28%ctaat (el ge @ES o
about Soggbat | east about 35% at 19 | east about

Vipmirgs TPG3) du fomegystengd qughadimenisohe susfagipntds prespatin Iess than

28608 2% by welhBeHR: m@%ﬁfoﬁ%ﬁ&aﬁﬁm&k B bSout 94% ebift, | ',le§s
resent I N an _ anpount bet ween about 48% and ‘2;

36 SEORE Do Eha Bt Then Grash % s s % hermaet b vSiE
1D @R atdi4% 6;» WQ@E’LC regehﬁgl abamvzeby &é}gmneésmrabb& 3psent

i n_an anount | east about 209 preferably at
Weight {ess fabrb%houta%%/&y Feighte Qrahprtd 7 Bit W@é"ﬁst about 35% at
l e aSIn eﬁ@@&iﬁmﬂt@ r{i?cluﬁin g2 $88ned %%lyﬂl%:{/ %thfd be %Fé@éﬂt m'srﬂ Anount

% 5% . The amount is tg@lca about 99% or
Rdige foaﬁf@!b%& @P‘ saliodispansiont Stgbitiging inrlades inkibjtingatanpl e

p@b&iﬂzﬁglﬁb/@rﬁ"talﬁz%ﬁ& ofab)@%‘() e %blilﬁﬁ%\ﬂo RiibitGRYoRVersion
| ess, = about 60% or |ess, or about % or less. In one

Ve SromearorPhaye tqsaysialiEre fpren. | For sramplenidia melyser Yignld prevent at
1630 WorR %. @fabbm%% %@ﬁk 1091 BBt 18%, sﬁaﬁt e R8st bR a(béﬁ‘td

even nore ~specifical %7 bet ween about 48% and
G,

3o T Bhptt Hibeabets 63, doVEDIb, abaSES B Gbout 60%, o 5%,
about 70%, about 75%, or greater) of VX-950 from going from an amorphous to a

crystalline form. Stabilization can be measured, for example, by measuring the glass
transition temperature of the solid dispersion, measuring the rate of relaxation of the

amorphous material, or by measuring the solubility or bioavailability of VX-950.
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about 50.5% or about 51% . In sonme preferred

enbodi nents, the drug and polyner are present in
roughly equal anmpbunts, for exanple each of the polyner
and the drug make up about half of the percentage

wei ght of the dispersion. In sone preferred

enbodi nents, the dispersion further includes other

m nor ingredients, such as a surfactant (e.g., SLS or

Vita TPGS). . In sone preferr ment t he
Sur £ SullatT: Pk ok Bhet P PR YCOgo e CB9R form
it gRpersibn $UBR aCinSR®Fho@ solifl Aisp@dai]Bhdald 1898 ofel iR hopdFule

éﬁfb. wei ght, |less than about 8% by weight, |ess than
BT PP eShei ght, | ess than about 6% by wei ght,

| ess 1t ttae gl@&%Qtahmﬁ&ﬁJ tBMpaNEing hhf the |p61§ﬁlelt hoild ARRU teANdtYre of

mﬁ?%hh L an. about 3% Db ght, less than about
yhaRd C et then the @VSW&H?H temperasti Ve Atls
Prefetabh he gﬁssﬁﬁhsmaﬂe ?&ﬁuﬁ@f BBy Igﬂ:aieﬁthai @ls, efaks 1 N
an amount effective for stab|I|Z|gﬁqthe solid

nsHen epgrratus;of Yi4-P30: gl ip genietl atdegshifl b higherghasythe desired

Mr@éé&&h;bef@ure bflﬁe afug plodhdt] P&tdxaﬁplefat Mt 986kt 1004¢) at least
L,Zin I nhi bit the conversion VX-950 from

t abi
B D G st abare 108 10k Aeastbry: 180 S0 Aot EHLIC, ot 1o
a@eamrm Pc Va0 1ehdd AUl YAV, Alleast 881150 °00% 1daf Abdu 16D 5C, St
?%@6 t 10% about 15@6 about 20@6 about 25% about
&Fg@§@6 about 40% about 45% about 50% about
55% 2a Uﬂélﬁo}ﬁﬂ%shmgreﬁﬁ%y ncﬁh?ﬁ:tos&%@ FeP&dtnpié e pc9§mer
greater) of 'VX-950 from goin rom an annrghous to
PRItV stred paffer stansar fopdisiens; %Pﬁ"féé‘?ﬁsﬁ’énﬁ‘%’& I%Uatelf,

Xrﬁﬂ'@'l&s tHay amﬂ%rlbﬁghdn%o@ BEES fess thirAdbBhi 798 Tess than about 6%,
nperature of the solid dlsper3|on nmeasuring t

wthag abory 376 dess Byn alpouf %, or doo Ham ket 3% pusicr. al’refesqblytibe
p@g,@;&bl G GhédRor8 @t} dtaraird bndd RBMRIshiintidilyYreR bof é@ém%é@

Sui t abl e pol yners for use in conbination with
WAr950, for exanple to forma solid dispersion such

as an. RPN Showf Hatke SSRGS B&RP solﬁdmy lu@lson%i{@ sARBle P
nore of the follow ng erties . [ ass
PP RSBt ET Rt Gt b VR0 JoipysferedsRbosenaves a
pb@fﬂé?fvﬂlt 314s81vOTn onB Br hER Sf IHE AR RILhts l»psoiw%ngy&@r‘ﬂgﬁs WXa8g,

the glass transition tenperature of VX-
I5s eretah byt the plygerdssoinbledn al IP?Sb?Pﬂtl@ﬁﬁé‘ikaHﬁO@taﬁﬁnaslﬁrb’em

s 2 ARthylefe SIG R SlcetbRABr £ BEtitlaASSthedeh@NSi L1 ON
tenperature of VX-950, and in general at |east 50C

hi ghtr Therpelymenavhga somhinpd vaihoY 5 ya0. e psample i wsoli dispassion
015'fnbhglqﬁfd%géb@ﬁ91011F§H0uﬁ)i§d?$hls§ﬂle ?Jluﬂlﬁ?%f Vmgn éc{gg?ug’an@t

| east™ about 105 C | east aboUlt east

PRISAURE P etiva ofis S s toTpeRaTbiliy of Gk 990 ireiboteerie0
of:pol erloPABlivaRAH solbflitfer @5695@%& RRHed Wl 2 Gofedhce

east about 160 C, at 1east
polymer. For example, the polymer could increase the solubility of amorphous VX-950

by reducing the amount of amorphous VX-950 that converts to crystalline VX-950, either
from a solid amorphous dispersion or frem a liquid suspension.
5. The polymer should decrease the relaxation rate of the amorphous substance.
6. The polymer should increase the physical and/or chemical stability of VX-950.

21



about 160 C, or greater. 2. The pol yner should be
relatively non-hygroscopic. For exanple, the polyner
shoul d, when stored under standard conditions, absorb
| ess than about 10% water, for exanple, |less than
about 9% | ess than about 8% I|ess than about 7% |ess
t han about 6% or |ess than about 5% | ess than about
4% or | ess than about 3% water. Preferably the

ymer. wi I I, when stored under standard cond|t| ons,
be sabé“b%mlwaﬁfnsvutdrr@@rqyf theraagpseyrabiliat ofr VX320 The
pol y geMhSpstpthd sRe¥EintpkdVe bAd orGhord 6f th@hand@hg) Bidrhinsitation or
solvents suitable for spray drying processes relative
fosreepateeses %8 | n preferred enbodinents, the

pol yge lThé/\g:dljrméi IsBsut MR inktdac BigFafra \%I?Dﬁvﬁh %eﬂﬂﬂ%nﬁ@éiﬁcal
sol vents or sol vent systens as

%%P@Pﬁe@rtﬂﬁﬁ'?leteﬁ‘ép%ﬁyner is soluble in at Ieast one

non- RElEAXMIIGRRE BdnfidAE psBI¥LME oth&WepasentyBidBe tsse% usmg
chl ori de, acétone, or a conbi nation Fhereof 4.

Wﬂnm@hoct@émﬂwé methpds) deprulpg rerefngp f@spaasﬁrﬂsmhﬁu%

DRbbtidl %@Eaﬁﬁi@ﬁte csﬁpdsfﬁoﬁlcts Blofp RS RaL S QPstatiiqQu! d
i nCrease the sol ubili 8 i n agqueous and

pERRIEdlodhg fermatipn P%qraﬁtql% &r ‘PFB‘HlPﬁ’PéT“Fh @pd sqapparedj@a fefprense
pséi,lastibt el asfeﬁé%o?ﬁ@ 49, s%ta%qﬁ@ﬁsmﬁyso Qffo. 590 H YRR orOF

rélative to e sol ubllltl\f VX- 950 when conbi ned
HEMGAS, and f %rof g swfactsnt ¢-aePLS mottapieBhPES; orgrysigBing e-950.
EC§ u &n&tﬂﬁé %ﬂ%&h&?eoﬁzf& Bé%sltédttty d&énr@:Wt%ﬁBHﬁ infibi@ B8 tinfdMo

reducing t anount armrgq ous VX-950 that converts
opgst e spven qurﬁéedw%@aﬂ@» o1 Pergepionyeryen 3@ 25en e suder

cBhiedPed sdr@ftioRd, b 5AMRBS0 % 041 o, DURDENADA hs wall ad 1hE rdlQbaET
shoul d decrease the relaxation rate of the anor phous

PsppRetion eea candidaty pempesitippequidheiested tp Aetprarncf it has improved

bliﬂayﬁiaﬁﬁty @@Qﬁﬂﬁty%l@tme%&ry&&lﬁﬁé Vkiggpof VX-950. 21 7.
he pol yner shoul d i nprove the manufacturability of

VX 950. 8. The poI ymer shoul d i nprove one or nore of

the gapdl.h@g, adm nistration or storage properties of
VX-950. 9. The pol ymer should not interact unfavorably
wi t hagelikdisgstrinnipa eberdopppsitieagngydndedes surfagiant & syfastant or

sﬁ’l’f&taﬂt ke wdll@ %élléi‘a]l? QéclréaEé’mQ fnté‘fa&%sﬂﬁtb%hﬁ% thg%hd( or

ot her conponent) can tested using spray drying
dipperpior snd ayraqereRtmedivy. hét! gpprepaiaterspiecipng @frféffﬁ?t% iR

asssmsh eg%@mht mmamsbﬁw&t WRloSo HARRQSHA difPersfch
ECO are Iin terns of stabil y
The surfactants for use in connection with the present invention include, but are not

limited to, sorbitan fatty acid esters (e.g., Spans®), polyoxyethylene sorbitan fatty acid
esters (e.g., Tweens®), sodinm lauryl sulfate (SLS), sodium dodecylbenzene sulfonate
(SDBS) dioctyl sodium sulfosuccinate (Docusate), dioxycholic acid sodium salt (DOSS),
Sorbitan Monostearate, Sorbitan Tristearate, hexadecyltrimethyl ammenium bromide
(HTAB), Sodium N-lauroylsarcosine, Sodium Oleate, Sodinm Myristate, Sodium
Stearate, Sodium Palmitate, Gelucire 44/14, ethylenediamine tetraacetic acid (EDTA),
Vitamin E d-alpha tocopheryl polyethylene glycol 1000 succinate (TPGS), Lecithin, MW
677-692, Glutanic acid monosodium monchydrate, Labrasol, PEG 8 caprylic/capric
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resi stance to the formation of crystals, or other
properties, and conpared to a reference preparation,
e.g., a preparation of 49.5% anor phous VX-950, 49.5%
HPMC or BPMCAS, and 1% of a surfactant, e.g., SLS or
vitamn E TPGS; or crystalline VX-950. E.g., a

candi date conposition could be tested to determ ne
whether it inhibits the tine to onset of sol vent

di.at cryst ation, or th ersi at
e RS, Ay e R mrretLahe S Ly bt PRas
difolbydfdxySieardif) A%urottioli¢ hof Plaronk! Ho8 Afurbie FILEH, @i Genic

]ﬁg.z a%g)% {’}g%@P]gF’H%H@ ndl %?g}ﬁigégy OS%&{Q rllne%so(%lummcs®) or
saufdadaolyglytdlizey glsadferiaéﬂ (GRiukikd®)). r Seéitit ¥Qumipl FsichisaifictNe
-%gf’l“’l Syrfactants ., A saolid disp erS| on or other

A T H'?Payecpﬂ%ws‘a@l%n%ﬂwa@m butgreiop igited-a, Sngp
esusﬁaaas weeﬂummp@ompmrmn&l sb¥ukleakAasieatd (3.S), Vitamin

ﬂﬁ &gl al ‘gnsn on between the solid dispersion and

%%@ RCs RGP PRI AR Shprehy itamia EthGSre pfersd.

sur f @6d anduntdPthd utfadtly (c.@ IG @Wﬁ@ﬁﬁﬁﬁ Q‘H@Sﬁ@ﬁme to the total

solublll%%%nd bhi oavaj lability of VX-950 froma solid

veFrah el RYSTRORIRY B PeRHRCS Ofloho% Saeferblyck Hdtom gt 1 to

a%ﬁt ho%hﬁoﬂ@ pREQ MLy oM @Bdut Qo AHOG 3961 Q. g.,RBbut AL atibRt 2%, about
mteg sorbltanfatty acid esters (eg ,

@J‘b )or aBetgdyet hyl ene sorbitan fatty acid esters

(e.gm ceEm 8MBédihdnts, a@dmnmdoaufexhrf&wnf ﬁiaﬁve( tsla@tmaﬁ@agmm

dodecyl benzene sul fonat e SDBS) . di octyl sod

the ol o1 &t ?%@H%]e)’fe ‘i‘b&kﬂ‘}éﬁ‘é‘] aibB“tchﬁ%l a%’é‘P’i&'m

pScdrhbl{ BASS) about39s g, ABouvIg. SInQﬁés@Eﬁbocﬁﬁéﬂi’d Ht@@urfactant

Tristearate, hexadecyltri ms\%“o%P amoni um br oni

Lggypresest i R AMQUPLA PB JroRthabpwd S %sars TR 08 gore than

a6l i1298) Myt 192 hRut 96liab6Ht 0B, SRNEE%, abSRTA) AbIRAER] 463hiS%,
Gel ucire 44/ 14, et hyl enedi anm ne tetraacetic acid

apet k) AbouiA%-ahow; 2@%%@5% PSEbpERghe Fanplet ieyiin g8

eBibydRbnt WALRISHE SiriBANR iif BFRhounk BCAbbIY 1'% b igft {/ pr@i%ﬁ‘ed
d utani c aci d nonosodi um m)nohgldr at e, r asol PEG 8

capr {1 Perdallyhreferes egibpdigentjadudeyp é‘ﬂ@dieﬂpéllsmﬂ af ¥&rshene
HIVIC, Qhd MRRRekRY FodxB@ple a 30 ddiersidridehudidyoyses Bixlasne

% coI [ hydr ox¥st earate, Taurocholic Aci Pl ur oni ¢

Rolymesesnchas FTRMG Eathiapd 1805 2 syrfetantspchastibs.

pol yﬁ?fdﬂ?ér@ aaw@@e&%momhﬁﬂau@e@a@&i&/&@@ﬁmn ofVX—950
Pl uronics(r)) or _ saturated pol yglycolized %%cerl
A Ppd yuripgtantsFersxpmple a selifsiiwerson sichingdp Y%T&SQ

49 Batof BRHMPRC ASSRAhed, 228 MRS b k@ fhackhi dctt &Y asl nvention
|nclude but are not limted to, Span (ﬁan 25,

Twe HPMEAS dnpijabie i@ vaty plogades ﬁm@@mr@w inedingpLF,
ASulifr @K@H@m Xstxaa! As-He. ?%of e ERBEGS AR thaa percent

copol yners. SLS and Vitamin E TPGS are préferre
substitution of acetate and succinate.

Candidate surfactants (or other components) can be tested for suitability for use in

the invention in a manner similar to that described for testing polymers.

Compositions/Dosage/Packaging/Use
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The amount of the surfactant (e.g., SLS or Vitamn E
TPGS) relative to the total weight of the solid

di spersion may be between 0.1-15% Preferably, it is
fromabout 1 to about 10% nore preferably from about
1 to about 5% e.g., about 1% about 2% about 3%
about 4% or about 5% In certain enbodi nents, the
am)unt of the surfactant rel ative to the total weight

e solid dispersion is at | east abou
p r ef EF ampsFutigal qompopitions Sir aleg proyided 3&% X 3 %05% PleYX5PY and
1R soli@ @S feraiR Ubcoddify toBhifinver®iBR tay BAurthdrprdcBRSEfor preparing a
enbodi nents, the surfactant would be present_ jn an

PRARSFRULEA CorRpasiypR for RARIniSEHNE torRientn Althgugh a solis) djspersion

<08 B tdigidere @B PbimAcbEicaPRRPosidd FurdBrPibeedddlh malR ke
about 8% about 7% about 6% aboutbkq%% about 4%

PP sratRs o oxRsRe. S ed divgersios mp fether oppulated into a
RBP4 Bui kR Bon)a ALl sam@mmucmﬁsésmo&,@ Qosugs foast, and

is in an_anmount of about 1%by wei ght is preferred. An

phyrpaequisal forpplations oylddincindad ithi P#&*’r @mmai%lsrlﬂamed

raea%@srrlﬁﬁ&ma@frelé%e ﬁﬁﬁulaﬂé?ﬂvﬁ"he%}ﬂmﬁu&iﬂﬁ@% @aregﬁimg
exanpl e a solid_dispersion incl udhng 5% 950

kngpvmopmponests acpauiing i) Kpgwp methgdy{(sees MpofPhargaeentiog] of

E&ﬁguﬁéﬁqmlm%p@&a& Sral ARRLRESs ARRAECh ?JekeYreﬂ) tef erred
odi ment i ncludes a solid dispersion of VX-950,

Phomegesticah pdminisiEaiiolact ant . For exanple a solid

di Spﬁéc%kd?ﬁgl)l' @Tb&ﬂia&‘ilnéh?cén@o%gmm pristhg Vﬁf@ is BdvidEd/CAS

pol y and 1% of a surfactant such as S. HPMCAS is

hergiag ISH‘EH comppsitiong fypicaliy copfaing ﬂa&aﬁwfﬁﬁﬂmpwwamen
ik, U ehb1cATn bde enfbaniMients AR K950 % th @mofpRoddEornd\In E7e

Each of these rades vary with the percent
egihprimenty theoRs-890 Ja@zefﬁlaf%m&ﬁ d sejiddisparsion (o Lemidiparhgus solid

ARPELiBO! A8 VEOSSOTbHRYant eﬁﬁ@ﬂ&ﬁt@m&a@m@ Sreprel 8ifcRsed

suitability for use in e invention in a nmanner
hgfeli | ar to that described for testing polyners.

ConpRSht LARRARNS Qﬂﬁﬁ?&%@mblﬂde%% pﬂ%mp DRGSR Eﬁhﬁdsfﬁ@ﬁ that is 2

conpositions are al so provid herein. The forns of
supReyBy forpwylatiphiaclyding g sqhdsigmrgnoe Auspendedingiligyidrhiel; lshas
alsO¥ER EhAR ﬂﬁ?ﬁ(xeﬁﬁeé ARG FoR RGBS Bitht Fluadhe BERHADE 8 Jeast

pharmaceutical conposition for admnistering to a

oppabaesr (e- 4 9eBugHc Bolwmer sachos SEMIG pIRPMEHS). gotgwcessarily as a

cHRIbRELRE & s@hdﬂiik.%&@i%ﬁ %E bésiblyGO TR chl RReurd &t'id {ktion with
processing may be needed prior to administration (for

the)ligwid|vehiclehe solid di spersion may be further
for nﬂ's&h@&n&cﬂi&n@ m& @Dﬂyﬁﬁw }%[pszi’oﬂn{eﬂs'ﬂ{ fle &L}ﬁaﬁ%ﬂoﬁ B - Al

such pharmaceutical cofrpositions, dosagé fornms, and
supersaturated VX-950 in solution, for example, when amorphous VX-950 is suspended

in the lignid vehicle (e.g., water or other aqueous medium). For example, a polymer can
be added to the liquid vehicle (e.g., water) and can help to reduce or prevent VX-950 that
has become solubilized into the liquid vehicle from crystallizing out of the liquid vehicle.
This stabilization can be beneficial as it can provide for improved consistency in liquid
dosing. For exaimple, in some embodiments, a liquid suspension including a polymer
prepared at time zero with amorphous VX-950 solid dispersion will maintain amorphous
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pharmaceutical fornmul ati ons woul d be included wthin
this invention (e.g., sustained release or immediate
rel ease fornulations). The formul ati ons may be
prepared using known conponents according to known
nmet hods (see, Handbook of Pharmaceutical Excipients).
As woul d be appreciated, oral fornulations are often
preferred for pharmaceutical adm nistration.
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llﬁlfld vehicle includes HPMCAS for example less than about 10% HPMCAS by weight
(about 7% by weight, about 5% by weight, about 3% by weight, about 2% by weight,
about 1% by weight, about 0.5% by weight, about 0.25% by weight, about 0.1% by
weight, or about 0.05% by weight). In some preferred embodiments, the liquid vehicle
includes an HPMICAS polymer present from about 0.1% to about 5% by weight, for

example from about 0.2% to about 3% by weight, preferably from about 0.5% to about

1.5% by weight, e.g., about 1% by weight.
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concentration of solubilized anorphous VX-950 is
generally due to the inhibition of «crystallization by
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dispersxon prepared as described herein.

Accordingly, another embodiment of this invention provides a composition
comprising VX-950, or a pharmaceutically acceptable salt thereof. Accordingto a
preferred embodiment, VX-950 is present in an amount effective to decrease the viral
load in a sample or in a patient (e.g., decrease the plasma level of the virus at least about
3 log, at least about 4 log, or at least about 5 log), and a pharmaceutically acceptable
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phosphate, potassium hydrogen phosphate, sodinm chloride, zinc salts, colloidal silica,

magnesivm trisilicate, polyvinyl pyrrolidone, cellulose based substances, polyethylene
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carrier. Alternatively, a conposition of this
i nvention conprises another additional agent as
descri bed herein (e.g., a CYP inhibitor). Each
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conbi nation conpositions, or in a single conposition.
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magnesiumtrisilicate, polyvinyl pyr olidone,
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intrasternal, intrathecal, intrahepatic, intral esiona
and intracranial injection or infusion techniques.
Preferably, the conpositions are adnmi nistered orally
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diddeilon, & aﬁ{ Shfkivion SHGRINBIECHAAIhOSS contain from
about 20%to about 80% active conmpound. Wen the

conpdsrafiagto pthEembedisnent, theprventionnasides g method ferdreafing a
faﬂém lll{fégtéd%thqvuu% 55;1 RN RS zedBY @v@ﬂ? lehdoREBINS3/4A

t herapeutic or ;__fy actic agents, conpound

sErver Rrpfeasa af s Flﬁﬂf\’éﬁ eife 11@%%}? af %@Vﬁﬁé&éﬂ%ﬂﬂﬂeﬂaé%ﬁ@
arﬁc\érge : L%y f0fm BEVXRB0, AP dHd dls%grsfoﬁ or4 Qo &‘ﬂ:ﬂm%oﬁ:’lmg of this

abl betmeen about 10 to 80@60 t he dosage
xnmnﬁw | Ryeferablyri methads obdis inveationmo pssd fuppt ¢ efienshiferiggdpm

d ﬁﬁvmﬂt saén i?eaﬁﬁ’ént ﬁ% oot ] babiefte thR v e &RARE Rduce

dose of a conpound onposi tion or conbination of
thirsexerity therees. dYiorawietas 'é'-’l?édlifﬁ natient dradymap peipgcessary.

Subs g4 Bl diier eﬂlb@dqu}ﬁ Eﬁ%ré%ént fnfv@ﬂﬁ!ﬁ 1&@. a method of pre-
adm nistration, or both be reduced

testing a iplpgienl substpnesrintpeded f@ffadmw&tre%@atge paient ?C@EPH@HE feof
%%r@f@bnﬁcﬁ éaﬁfbmlegicg sésgaﬁéa With @Ehafnli‘a%eutﬁmmc@épéablet o a

nproved condition is retained when
mosgt}qmpmsmg a compound of this invention. Such biological substgnces
include, but are not limited to, blood and components thereof such as plasma, platelets,
subpopulations of blood cells and the like; organs such as kidney, liver, heart, lung, efc;
sperm and ova; bone marrow and components thereof, and other fluids to be infused into
a patient such as saline, dextrose, eic. In some embodiments, VX-950 can be placed on

or in a device which is inserted into a patient.
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have been alleviated to the desired |evel, treatnent
shoul d cease. Patients may, however, require
intermttent treatnent on a | ong-term basis upon any
recurrence of disease synptons. 29 It should al so be
understood that a specific dosage and treatnent
reginmen for any particular patient will depend upon a
vari ety of factors, including the activity of the

specific co und enp e age, -
gene réh °°‘§‘B Y alf‘? g“ep Efgnbeé‘dﬂ‘gﬁ |P§tﬁ“g‘t"| Bifient
pz&k@' o@ﬁtaﬁiﬂgﬁ]ﬁirdz Ao oﬁfddga Bﬁmiibﬁ@b H% WML oRE of HASRStn 2

si.ci.an and the severity of the
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harnaceutlca packs and kits conprising anmorphous,

rgtg beeg shoyyn tg tgpIppalipR sompliange Wiltnthgalwsicians structions.

Bx@ﬁ%@%é&ﬁgﬁ;ﬁﬁ@ﬁ&‘aﬂ&sa:g@fﬁﬁy of the enbodinents
herei_n. The |nvent|on urther provi des net hods for
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har maceut osition. The harnaceutlca

RATRES THSPIS HISERsHipe ﬂ*g adiegto theoaow%flsmﬁﬂ%@venaws adpsirgble

8184 Féa813e ofQhis @¥¥ntforMPOSi tion according to this
i nvention, According to anaother enbodi nent, the

i nvertcPARnG foR fUEher agpereat Hisdnyentionis a ok sgmarisipaat leashany
fofth BEVRD5M dhip sﬁld\ﬂlﬁs Si bi§ion,Qr 8ny cordpokiboh acfi@ihg ¢d @l 1@@&1&)@11&

a viral ]y encoded 4A serine protease that is

Fdpieuamicy inset canfaining directigps pe theusq ofhe qompinaign of the mvention

RATR-5498 Efiodiers 81 #is iMRht RNhe BR¥MARNLER acy%{]r%o _any
solid dispersion, or a conp05|t|on accor of this

GORPERE 0BT IR PAddisiogal agaaistis descrlied fipgen. .Tﬁv iiosal agemt or

SbPbd froRliedin BRlhAS ﬁefﬁ%éa&@e fn a HCV
f%éﬁlfeelc]?tjiaonﬁ Suechntrgat rrﬁéar?t may 15 IIgetel eradi cate the

vi r alAnpikeraspechef thip uweld%ﬁcﬁepaclqued ]slé mb:tb}mxgﬁ@é@r for prpatéent
t8 & ig fRRleMimehi 1 HYAE inflfiod & iRhB PRRGHBE bPGCY Inﬁ’e&fﬁh

anot her enbodi nent _t he Eresent i nvention provi des a
wEprYeE aringleer 2 plogits of gharmpeaytiend fasapladutsd eaghabarmaceutical

' doﬁ;b&reqﬁgc&%namgmg&ag@fain@aae&teamm&atﬁm) biomedhd
the step of contacting said biological substance with

PEOpIvAArIEEtions and ipsteeians fetspaying iaginisistratondn i siapepr

eﬁc&%@oﬁmﬁ:ﬂﬂ OV R¥QRbA. oﬁefeﬁﬁﬁrrih@dr% R &%rgl] dosage f
substances include, but are not limted to

conpdkedinely kip srention prevides kifsferthe sipntanepustos s sequenual

administration of VX-950 (and optionally an additional agent) or derivatives thereof are
prepared in a conventional manner. Typically, such a kit will comprise, e.g., a -
composition of each inhibitor and optionally the additional agent(s) in a pharmacentically
acceptable carrier (and in one or in a plurality of pharmaceutical formulations) and
“written instructions for the simultaneous or sequential administration. Preferably the
drug is in an oral dosage form.
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subpopul ati ons of blood cells and the |ike; organs
such as kidney, liver, heart, lung, etc; sperm and
ova; bone marrow and conponents thereof, and ot her
fluids to be infused into a patient such as sali ne,
dextrose, etc. In sone enbodi nents, VX-950 can be
placed on or in a device which is inserted into a
patient. 30 Pharnmaceutical conpositions may al so be

rescri bed to, the ati nt j.n
P o 30 o oot g et is PRk harBREsF grocgore
dhgiedorrn lﬂlﬁrsﬁrabfy mromﬂﬁagﬁ forsh)Tofself QdMBlise-afA¢ K gainer means,
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harmaceutical froma _bul k in that the
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&0 meaiosz@d forf o Fftms Pt @3¢riHA GreinN BhdMROkALe FarEiSha el N
%§g nal prescrlaﬁlons The incl usion of a package

ipdisidpaly hgese s i <56 f ¢ getahiopplrstiolammatsvithsagh qospgedorm

ivdldrdd fedae the loytetsGh ﬂﬂwﬁuhlb‘éﬂ{ HGubESor mé’mﬁ%rf&hisxmatylbe housed
It will_ be understood

drug is in an oral e form

ip A Sl AR %ﬁ.%iﬂ?%@ﬁ*%ﬁ%ﬁ@ dhrBresrat kitsrivill plse pygically

ihdR¥Rhdaty ¥or kefgaagrtﬁe AlivAud ikt Gb@pdiehts, R, tHAekge fims, the
of each formul ation contalnlng Wi t hi

P at _I ent
AR “é‘g tbp Wl PHUCEPT SRR 95k PEkESibgmEREmaY take

thOfof 2 6f a mo@ﬁ ot Pipel BIXENBIAAID of il PosdSét.abl e
addi ti on feature of this |nvent|on According to a

fur t {HEPod 5*&%? this inveRtion mAx 3lsp gryoive additipnalagerity Fhersforg 2
rithdd@R s idhtiod AhYInOsivestepd 2Dadnii¥iedt suth SHaRPEAISESE. OF
any conposition according to this invention and an
information insert containing directions on the use of
t he gagghm@h@a&a the invention. 1In an alternative
embod] nent  of I's, invention, the pharmaceutical pack

f ur t Miethods.qf this invendiop may aleo imyelue amipigention shatothsrompenent

csﬁﬁﬁiﬁﬂ RAGINBHR ent-rsiaféct&ﬂﬂbxh R RRhuReRAba@fy ag@igeﬁhtﬁtlﬂﬁﬁ'
provided in the sane pack or in separate ﬁac S.

azw&taﬁ ity fHCY protagpes ay i tors appthea &%‘@ BefheHEViEe cycles

ah Bk} 6fﬁﬂeﬂﬂﬁ\ﬁbo§lfmefe‘ﬁfry,% RHdlsBHrumvralifRibitdd; drdfher
treatment of HCV infection or in the prevention of

cytpeiwems BAS0 infibe prgopyinations thegiok or a plurality of

phar seeeikidif M arofierdthikin®it, ffis BAGRPHAVIBRCAH hsR!
conmponent ; 'a container housing the armaceuti ca

cPIPIREAAMmEYRtaring duy forg of ¥ $r9feiny selid g pisjon G any composition

2@QFHiAY (6 tHiPhl @fon, ATV P 1Hﬁbﬁ6ic§nﬁgﬂ§thér9ﬁtl~9§£1 rag R Pra@thbIf g
administration in a manner effective to treat or

aﬁf@@é’rﬂgewqhﬁﬂtéﬁ’tfﬁl@ﬁmtqﬂp@?@p huslage nohbimitedfg, i s in an
OhAlonRSIR0E, Jgeﬁtmsuéh%% @-nghy mt&mr&s'&gﬁ%a 88ivRERY ! des

kits for tHe sinultaneous or sequent
interferon-ot compounds, and thymosin; other anti-viral agents, such as ribavirin,

amantadine, and telbivudine; other inhibitors of hepatitis C proteases (NS2-NS3
inhibitors and NS3/NS4A inhibitors); inhibitors of other targets in the HCV life cycle,

i

=

including helicase, polymerase, and metalloprotease inhibitors; inhibitors of internal
ribosome entry; broad-spectrum viral inhibitors, such as IMPDH inhibitors (e.g.,
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adm ni stration of VX-950 (and optionally an additiona
agent) or derivatives thereof are prepared in a
conventional manner. Typically, such a kit wl|l
conprise, e.g., a conposition of each inhibitor and
optionally the additional agent(s) in a

phar maceutically acceptable carrier (and in one or in
a plurality of pharnaceutical formul ati ons) and

SnrsbP o PRaca i -dhial Phor 78, SR SRS Rasugrr.ave,

BTAMR S| WO 08088 1f Wow0/ak31, I’ancaﬂ@&d@ﬁénoﬁﬂ’@ﬁdi hrifeRtivatides thereof,
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admﬁﬁmabmatlon a contai ner means, preferably seal ed,

for sin sage forns during_stora and prior
to uiﬁuh s m %3?@8?468&3%&6510&&% fozms- %’geraagww But
dbctegscakbuRibed dfabsagafonﬁbmm%feu €4 4 pulisnt)dakh adedthHdel Y

3§ W( &ten i nstructjons on a package insert, a _labe
FrablEPd (Ret froy COmbBMISR: EouamHe: & VX-950 maybp Srapplaied i

S dRaps foia mm@raadxﬂ&laﬂﬁg%ﬁt& i@ te RiBlaRd (dze@b: H9SABMer
as _in a sheet of a

or m_ma nd|V|du Iy housed
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&ﬁﬂkﬁﬁﬁﬂa@ﬁﬁﬁ1the others in individual cells or
bubbl es, . o dosgge forns FY be housed in
si ngtemeh ”é?‘ﬁ & to s rpyenfion mpy alse corpprise ghegep F deipistering

aldyechrofs PAS0 biodxyehdse Bihol. XPTERhib}ors b by ARIRAN S
ing the 1 ndjvidual kit conponents, i.e

for ka

ipseasiia v RRcentFatgns augiot wensasine Rlogddevels d comppoupgs (¢ geHX-
g50pthstaed ih@piged9rCyrse. Such packagi ng neans may take

t he rdboard or paper box, a plastic or

of a
f oi | frg‘b%?é'ﬁmagéf P g theRbeEmaspingiies ofj afljiseizo MY nay
adinSstdring QIOWP iakiBlicdr) 20 ¥kl ageptbSin 8L HyQGinidernFaicigd

of . this invention may involve steps as adm nisterin
indbafor. 4oy mvension proxifenfos decreessidinaiabolivm ﬁtheevrawemmag’x

950. T fhainbe S ofMRprétb&e inhibiet M tR_EBY Mptbveal TN of
not her conponent conprising_an additional agent

EnEgtsey “PI?TBYW%WG Pharmaokisatins 2f & Agee atpayall aceanted it the pit.q

Sageidiprovement Ay dat & in6EassiOMopt @&&me Phkeks! EHhﬁhtbP gk
1anoth r targag%ln the HCV Iife cycle; an inhibitor of

FRiesethp fprovemspiaRy. leadde inctpasedicprgentrations of

mdﬁmﬁméﬁﬁﬁmanguﬁgﬁm-cytochrone P- 450 i nhibitor; or
conbj nations thereof . Accorduéspé, i n_anot her .
enboliafasiod of Hiisinysaiion thegmopntl CPnybifes pdipigistered is

s@fﬁ&]@ﬁﬂt&neﬁa@@is B oAl s thE VKO HcBihparelt 390 bI@JaMeV%E'or d
di SpeI‘SI on, Oor an OerOSItI on aCCOI‘dI ng to th
thisRraiqase dpubitgr ime 4bspren el ady YP inhibitar ddvantageausy. a Iatthod of

11848 M ntioR) 2B ERMFRNEr BRver dose of protease inhibitor may be therefore used
(relative to administration of a protease inhibitor alone).

Accordingly, another embodiment of this invention provides a method for
increasing blood levels or increasing liver concentrations of VX-950 in a patient
receiving VX-950 comprising administering to the patient a therapeutically effective
amount of VX-950 and a cytochrome P450 monooxygenase inhibitor.

33



anti-HCV agent. Such anti-viral agents include, but
are not limted to, imunonodul atory agents, such as
a-, (3-, and y-interferon, pegylated derivatized

i nterferon-a conmpounds, and thynosin; other anti-vira
agents, such as ribavirin, amantadine, and

t el bi vudi ne; other inhibitors of hepatitis C proteases
(NS2-NS3 inhibitors and NSS/NS4A |nh|b|tors)

i nhibitors of other tar HCV | ife cycl
el SuiRondt reingbaar Jiiedenn e dvds deisgiods etk
1hfﬂilt11‘$rl @ 5 usbd o ipRiveRfapaidnt froth Beddaling ihfeBRS QAYR HEpHEY C.
%%1f ectrumyviral_ inhibitors, such as 1MW
ogimentof thisimsenigpRrokides Jvpethef foF pEatiTga ent
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9%84S 028, . WO 08/ 110381e V0 00156331, and rrygg hanol, e

foron of g aRY SPlifl dippearsion, OF anyrcompgition; erding is Bryentigny
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f or i Zeeld PFF"%@B;S’V&’E‘EC%%?&@H@F% ifrpgmethgdiad YEREPR/S t O
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atl ent eaCc ent f or nul at ed toget er 1n any
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fornulated t oget her or in angther dosage form = VX-

agcordipgto g myention pnduacynshrome FA5 L manoogygeasse ihibitgr whﬁgem ﬁ*@
cO@biagen Of inhibiters akkdh EHeﬂB&Jt:cﬁE&@ﬂeenv@‘ aFBhOfr 99&19& ging to

th|S|nvent|onrm al so COfT'pI‘ISGt esepo

P&Hﬁﬁﬁﬁ§#@?¥ﬁ@Clgh@VPé%hP%ﬁ@?P450 monooxygenase
i nhi Fiah Bbodint®t b s hhveRtich ifRved § CYPSAMbitdr hny C‘W’ iRAGiRY

| i ver concentrations and/or increasing bl ‘0od evels of
that imnsenssthe phargacokipgtics®b §YK-9394may e asqdip p piethed ofthisCyp,

iR A&k @@@qnlﬁﬂndrma% Bt abd ot Haﬁédﬁa%lsﬁmkw of a
adm ni stering a CYP inhibitor) are

%éf“%ﬁgc‘,‘%‘é‘ﬁ’e“é@){% Holepndomygin, 4gpcthy pirerale. sy¢lepgomn, Cpmethiazole,
cinkbitbing, ilcondzBle SOV AL, | RiBorREAY, 'tﬂ@&a&ﬂfe ﬁitﬁﬁétﬁésﬁegazodone,

net abol i sm of - t he protease i nhi bitor, VX
sEHainfeBERIViTeRlERavisf ampERnaYHF, &%B@H4V%$aﬁﬂlﬂw hmanher eby

dblﬂ@fdﬁiéeé}lﬁthr%cmadxmk aQPIX A7) PREPYA ﬁgPtnhm?mtors 1nc1ucﬁ

har macoki neti cs of drug are well accepted

givir, kesproRazolepfrelsasemycinndymetesd @yraenls. srolesperiy am ood

cllcﬁ&!ﬁia%lé’f Fdrhferifealica E@fohﬂ@bﬂit&ﬁ@n‘ sﬁ@ﬁﬁted'sqgg& "FaRfld 057,
HCV t her api es, rovenent
1% amcbta%@&u@@ﬁ&@wfﬂm% nfémtﬁi Stages Paighich ééel,uuwpdasmm in

AbPIRatidrMR1402,690, and International Applications WO 95/07696 and WO

95/09614). -
The structure of VX-944 is provided below.
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In a nethod of this invention, the anount of CYP
inhibitor admnistered is sufficient to increase the
bl ood | evels of the VX-950 as conpared to the bl ood

| evel s of this protease inhibitor in the absence of a
CYP inhibitor. Advantageously, in a nethod of this

i nvention, an even further | ower dose of protease

i nhibitor may be therefore used (relative to

adm ni stration of a protease inhibitor alone).

Accordi ngly, another enbodi ment of this invention

pr ov ivoe7as AEMISH {n@ibitod. NCEQ@@ShaREN B WRA9Y, Y8/ FedIFN-«, and
I.ncreasi n i.ver .concentrations of VX-950 in a_patient
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rPBRET (A D il fRFPRRERS RIS [WoMeblaphe Al
Aditfnli€ bhial® Ah@TRDEREmdBR DY, £f 5855 (2080); B0 PRbnt@f54Y %0650
and a cytochrone P450 nonooxygenase inhibitor. 33 In
addition to treatCHy patHentis infect wift hy Hepatitis
C, the nethods of OwpFs. -Noddniionrrg €d to
prevent a patiery begom infgcted with
Hepatitis C A@cr dirngl y, one“enbodi nent of this
i nvention provides a nmethod for preventing a
Hepatitis C virus infecti onYk_q 4 patient conprising
adm nistering to the patien a? any formof VX-950,
any Methpds fdf merewrgigdhs abdlity afa/coppoweistd frihinit @eckoosie R0 t 0

LS. Welak 450 .
oS ML 80 e 00087 UV LB e ot
SsRispésspnvob @4 opk 609405 ,(199%).a net hod of this invention

IS i A 4 ent ophy.t act i.cal |
and Rt e Bk AR baPl Bl F Dby B BRRLRS S Ty i
ispEyusgr mdnethaeetedsbzay If HeCYR isbibitdrhmhibitsomee thamone isozyme,
. ' .Qf _this hnvent]on qQvi des
P i p RS SR BLTEAL irpeces e QU el
isommpo Sinyisoch CER nbibitom guay be tded $n 2 muthod ofainis arvebtmn.
cyt r P NMNOOX 4 nhi bi tor .wherein the
oo A es i (TAROT YRR Rl e s ORI b
with famciorn of ¥NBU0tay baid dispemionig amy conpoatianiccording to this

. it [ ion in a patient. |f an enbodi nent
m?? lﬁf&’hi“yhlg r%%éen‘{&l %%tférﬁl\?) OIVE argte 8%%‘? %’Hﬁji tor, any CYP
I nhi Iihe &TYP iblibitoriangthe viher donpoharofitie ekinbiettion sreof
- e i n t. of this, .i.nventjon.
o TR p oSG Lofnd, ol SR el P S SRR | o
simuttamansiy. AlidMatiesly, the436) inhfodorasayriezdinmjstered in any time period

2d ' - hyl L in,
sl L e sl o R S PSP B o

admigistesz phies; to ftbgeitex withy e folfolvirgeath dovapomaf ezixc@rbination.
ertraline, Jjndinavir | finavi r Vi

TR Briod S acmingggbin houlbe syl et o, CYP RIS lthets e

metaldlismaiy componbi-08 thé cambinafiéndGeferably pdferi-080. PéPexample, if

xR 108 Sl A8 E4EGhe CYP inhibitor should be administered before VX-950 is

substantially metabolized and/or excreted (e.g., within the half-life of VX-950).
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ritonavir, ketoconazole, troleandonycin, 4-nmethyl
pyrazol e, cyclosporin, and clonethiazole. For
preferred dosage forns of ritonavir, see United States
Patent 6,037, 157, and the docunents cited therein:
United States Patent 5,484,801, United States
Appl i cation 08/402,690, and International Applications
WO 95/ 07696 and WO 95/09614) The structure of VX-944
|s ptovi ded /-~ H H3c~ NN H H

PORGS L 1313 T AL G ero e MR e P bles rt

5%149 TThePe&Rnplee e Fdrhhedpuridielof iflksiadn dnly dnd afeliof ©MbE! Y
in cllnlcal devel o qggt for, treating HCV [W Markl and
copstiypd as limyfing g‘i’ e igveRfipR 4% Walhenot her apy, 44,

p. 859 (2000); U.S. Patent 6, 541, 496]. OH3 NN_
ANXO--~O OOH N VX-497 WMethods for neasuring the
ability of a compound t olixaseples ¢ cytochrome P50

ron owmewphfea higené:8 Uyl’iﬁ&ﬂtbdé RRRNUYS iR sk led &M@ﬁd

osition, vol. 21,
(EFS e. &0‘3048#18?@9&1}3" wﬂ@vw Pﬁhpﬁbﬁeff ind}ey w@@ agqerding tg
Kob¥ERtihgd. may be an inhibitor of only one isozyne or
nore than one isozyme. If the CYP inhibitor inhibits
one isozyne, the inhibitor may nevert hel ess
ne i sozynme nore selectively than anoth

h
:20'231*@113 AFRPEAqRCTRS @R PR BE herralo e iarsdienty (pgreentage
ofeitdN@dighf): this invention. In a method of this

i nvept the CYP_inhibitor may be adm nistered
togeg}%#égr%[6 W th any gfgkylm of VX-950, any solid

di SpEPHICD,cpOr  anyagesypposi tion according to this
inveption in the Sﬁ;e dosage formor in separate

dosage”’ f or ns.
The composition 1 was prepared by dissolving VX-950, HPMC, and SLS in

methanol:methylene chloride (1:1) followed by evaporation of the solvents using rotation
evaporation under vacuum. The product was milled to particles with mean particle size

of about 200 pm.

Example 2
A solid dispersion was prepared comprising the following ingredients (percentage

of total weight):

VX-950 49.5%
HPC 49.5%
SLS 1%

The composition 2 was prepared by dissolving VX-950 and HPC in methylene
chloride. SLS was suspended in the solution. The solvent was then evaporated by
rotation evaporation under vacuum. The product was milled to particles with mean

particle size of about 200 pm.
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If the CYP inhibitor and the other conponents of the
conbi nation are admnistered in separate dosage
forms, each inhibitor may be adm ni stered about
simultaneously. Alternatively, the CYP inhibitor may
be adm nistered in any tinme period around

adm ni stration of the conbination. That is, the CYP
inhibitor may be admi nistered prior to, together

i th r follow ng each conponent of the conbination.
gﬁ%ﬂlﬂl&; peri od of adrri ni strati on shoul d be such that

the

pane Bl ek i olrRin T IR G Garmase
Pﬂ—@tab@(ﬂﬁlﬁ)e if VX-950 is adm ni stered first, the CYP
i nhi bj% @&p shoul d,@gqadm nistered before VX-950 is
substantially netabolized and/or excreted (e.g.,
wi t hiBVRE® hal f - #9$% of VX-950). 35 In order that this
i nvengison be norg,fully understood, the follow ng
exanpl es are set forth. These exan‘pl es are for the
pur poe cerfpasition § twag picparedby dissalvihg 2695 PVP K I9eand

g v
R B s A R
ivente tTio dwarkprotigle size of thepeodukt ik dbedt 15§ wohe art  (see,
e.g., WO 02/18369). HCV inhibition my be tested in

kkaamisgays according to known nethods. Exanple 1 A
sol | g di spersi on was prepared conprising the foll ow ng

I ngr edsoid tispdrger sarfregped cofmplisiigathe follbgiag fngradiénBFfkrcentage

:ﬁ%ot?lwel HPI\/C 40 cp 49.5% SLS 1% The conposition 1 was
)by di ssol vi ng VX-950, HPMC, and SLS in

mst héﬁ@QSmet hyl ed25®hl ori de (1:1) followed by

evaptﬁpﬁé}on of t?&séol vents using rotation

evaporation under”vacuum The product was nilled to
part|Sa‘,.Ses with me@&n particle size of about 200 pm

Exa ersSil on. was. n
the PTFOMONGH APl (Bb SRt B O e Pl .
Theingplat particle size of the product is about 150 yumn.
Other types of polymers and surfactants were also tested (see the following

examples). The ratio of VX-950 and the polymers and the amount of surfactants were

also tested in various assays (see the following examples).

Example 5

Various composijtions of VX-950 were tested in a rat pharmacokinetic (PK) assay.

Table 1. Rat Pharmacokinetic data

RATPK
Systemic Portal
Plasma Plasma
Dose oral F (%) Fa (%)
VX-950 Formulation {mg/kg)
3mg/ml Solution in Propylene Glycol 30 2.4% 15.2%
Crystalline Aqueous Suspension 30 1.1% 4.7%
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VX-950 49.5% HPC 49.5% SLS 1% The conposition 2 was
prepared by dissolving VX-950 and HPC i n net hyl ene

chl oride. SLS was suspended in the solution. The

sol vent was then evaporated by rotation evaporation
under vacuum The product was mlled to particles wth
mean particle size of about 200 pm 36 Exanple 3 A
solid dispersion was prepared conprising the follow ng
i ngredi ents (percentage of total weight): . \X-950

49. 5%4%EME K8 ABneMspestiT 1% The conposition 3 was

r epar ed (bystdlisddnydmb VX- 950] B K30 1M 4.0%
uspentibngAddesisiSusredidm Amlg /met hyl ene chl ori de |f ol | owed
by Spr aymera/sotia dispersiegove the| s¥#l vent. Offe nelan 1.4%

.

iliihdersihee of the product is about 150 pm Exanple
Do=P% 1090/50% PRGShEIDHEES/VERAr €d cgnprising the

fiol'| centa qf taf wej ghdg)4%
=g Ogg?gﬁgﬁt E@%m(&% BS) %/ﬁ rhe con%%& thion 4

\aS V. ) S I ar ogedu s ijn b
o e R EETC R
\;b It % _ ,/a,que gqse;ﬁ. )oléﬂ;nﬂe S ag%@urfacig_gr%s

}asm'oovzsw%@%?véa q”ffﬁéf»ggig’m;?”ﬁa the, gount of o

q agpeap

I EaV'a
V U ASSays—{Set—]

ar 'a %@q 24.3%

phar macoki net| c (PK) assay

Example 6
Various compositions of VX-950 were tested in a dog pharmacokinetic assay, In

this study, the VX-950 compound tested was a 60:40 (4/-5%) mixture of L:D

isomers.

"Table 1. Pharmacokinetic parameters of VX-950 D/L mixture (in dog; 15 mg/kg dose)

%F Comx | Temex | Tirz
Formulation ug/mi | hr | hr
20% VRT108720/77% PVP K30/ 15.12 0.89 133 | 225 Mean
3% SLS
solid dispersion (EtOH) 53.85 66 43 | 31 CV%
25% VRT108720/ 72% PVPK30/ 581 1 038 |1.17/1.82 Mean
3% SLS
20 37 25 | 34 CV%
33% VRT108720/ 64% PVPK30/ 775 0.47 0581 2.52 Mean
3% SLS
Spray-drying 69.28 63 65 | 22 CV%
50% VRT108720/ 47% PVPK30/ 18.22 1.19 133 |2.28 Mean
3% SLS
Spray-drying 38.47 41 43 | 16 CV%
20% VRT108720/ 5% Pluronic 4.42 Mean
F68/75% Kollidon vass | 219 | 114 L1714 e
melt dispersion 39.79 61 49 | 22 CV%
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Table 1. Rat Pharnmacoki netic data RAT PK System c
Portal Plasnma Plasma Dose oral F (%9 Fa (%9 VX-950
Forrmul ati on (nglkg) 3mm Solution in Propylene dycol
30 2.4% 15.2% Crystalline Aqueous Suspension 30 1.1%
4. 7% 37 19%MC 500nm Nanosuspension (cr stalline), 3m
m 30 1.7% 4. 0% Anorphous Aqueous Suspension, 3ng /ni
(not a solid dispersion) 30 0.4% 1.4% Solid Di
ersions—10% VX- 950/ 10% PEG300/10% SLS/PVR K30
sA% ERTLETE 5% 0% ldase BO 4. 194.4941 496 10%ean
VX- 956%5%RElosNag4504 PVP- K30/ PEGS0PO, Eol vent =Et OH,

£, T 0

agqueoumckidispersen 19, 6% 1824 VX-3650/3 obs NVEN T %
SE®p VIRIPOIZZY 5% Chyrpelt

= eols, dp 30 3 %
73. AT5%IOMdNNIEB110% PE’IngJ/ % olsr PUE kao et
sol ventelBigierddOH, aquiedlss dosél 30| BR. 13225. 6% VI %
Y% YR 168T00/E% Srefph@n PEG 8000, a pse 5. 6%
24. 3% % Roimeh &/ AB4Var | ouggfo mg’qut [ gﬁ?’o#&&x 95t“fker e
t est edmbIdiBpeidsh phar necekisnet i g1 aspag. | up | t hi eveg udy,
T8, YR RRP07 SRt €St ed Was a 6p: 40] (+/F 59 _m Xt ur ¢
of L: koligekss Tabl € 1:55Phalrdcoki het 15 par aMetter s

g{ :’X'%élPdiQéeksim xture (ig3dbg: g5 mepkggose) Gy TMa
r

Example 7
The physical stability of various compositions were tested. The results are in
Table 2 below.

Table 2. Physical stability data

Physical Stability of VX-950 Solid Dispersions
A= amorphous
Formulation C= crystalline
Description Condition Lid Blank = not tested
0 jlwk 2wk |1lmoi2mo
amorphous form of | 40C/75% RH Closed | A | A A A
pure VX-950 (no 60 °C Closed Al A A A
polymer) 25°°Cf60%
RH Closed A A A A
solvent evaporation, | 40°°C/75%
MeCI2 RH Open C
VX-950:PVP K30,
1:1 40°Ct715% RH | Closed A A A
1% S1.S
solvent evaporation,
EtOH:MeCl2, 8:2 60 °C Closed | A A A
25°°C/60%
RH Closed A A A

39




For mul ati on ggl

(EtOH) 53.85 66 43 31 CV%

5.81 0.38 1.17

VRT108720/ 64% PVPK30/ 7.75 0.47 0.58 2.52 Mean

hj hr hr

1. 82 Mean

20% VRT108720/ 77% PVP K301
15.12 0.89 1.33 2.25 Mean

3% SLS solid dispersion

3% SLS 20 37 25 34 CV%

SLS Spray-drying 69.28 63 65 22 CV%

47% PVPK30/ 18.22 1.19 1.33 2.28 Mean
Spray-drying 38.47 41 43 16 -CV/- 20%\

3
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Example 8
The chiral stability of various compositions were tested. The resulis are in Table 3

below.

Table 3. Chiral stability data

Chiral Stability of
498 5% VX950, 1% SLS, 49.5% Polymer -
Polymer % AUCD-
Condition time isomer
(sealed containers)
K16 25C/60%RH 5 mo 22
K6 40CIT5%RH 5 mo 28
K30 25CI60%RH 5 mo 3
K30 40C/75%RH 5 mo 7.5
Example 9

The solubility of various compositions were tested. The resnits are in Table 4

below,
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The physi cal
tested. The results
Physi cal

crystalline

tested O | wk 2 wk |

stability data Physi cal
Solid Di spersions A= anorphous

Description Condition Lid Blank
anor phous form of

are in

n 2 ne

stability of various conpositions were

Tabl e 2 bel ow. Table 2.
Stabilit of VX-950

Formul ati on C=

not

40C1l75% RH Closed A A A A pure VX-950 (no 60 C d osed
A A A A pol ymsr) 25C160% RH Closed A A A A solvent
5% MCl2 RH Open C  VX-950;: PVP K30

evapor at i on,

1:1 400 75% RH O cieg-dicADpedimSHY %050 ent
Et @bsdieCh@nbiBtyan BQteC(BasgetatAhd A

250/ 60% RH Ol osed A[A A 39 ﬁhﬁabmg?l suSpenkibd i| of A¥6IGE0
Coflositio spersi ons  \QehRa0: PYP(daa0, | 1: kond 0C/ |7&bebiRity, pg/ml
cfosed A'/AAA T1%S3$LS 60 Cjclosed|A oA
ngr 59 g/‘&ﬁ:u 60% RH Clo3ed A A[AA NEOH acetone,
bt ogﬁcﬂﬁ 5 open 1€ 950: PR, K16, Lol 40C/ 75 B
crosed—A— Ma&lilt_ou bjﬂﬂb(f‘u AR
'VX0950:HPMC, 1:1, 2% SLS BT, 1:1 10% . 50 399.7
VX950:PVPK30, 111, 2% MeOH/
Pluronic F108 acetone, 2:1 10% 10 41.22
VX-950; PVPK30,1:1, 2%
Pluronic F108 MeCl2 10% 10 2243
VX-950:PVPK30, 1:1, 2% SLS MeCl2 10% 10 344.2
VX-950:PVPK16, 1:1, 2% SLS MeCI2 10% 16 27712
VX-850:PVPK16, 1:2, 2% SLS MeCl2 10% 10 346.5
VX-950:PVPK16, 1:1, 1% SLS MeCI2 10% 10 367
VX-950:PVPK30, 1:1, 2% SLS MeCI2 10% 10 349.5

Example 10

The effect of SLS conceniration on the apparent solubility of VX-550 solid

dispersions were tested. The results are in Table 5 below.

Table 5. Solubility data

Effect of SLS concentration on the apparent

solubility
of VX-950 solid dispersions
VX-950 % dissolved in water @
(95%L/5%D) Smin.

No Excipients 2.7
Only PVP-K30 5.6
0.5%SLS §9.5%PVP 32.6
1%SLS 89%PVP 46.7
2%SLS 88%PVP 37.7
3%SLS 87%PVP 32.2

41




Sol vent evaporation, 25C/ 60% RH closed A AAA MC2
40C/ 75%H open A Exanple 8 The chiral stability of
vari ous conpositions were tested. The results are in
Table 3 below Table 3. Chiral stability data Chiral
Stability of 49.5% VX950, 1% SLS, 49.5% Pol er Pol yner
% AUC D- Condition tinme isomer (sealed containers)
K16 25C/ 60%H 5 no 22 1(16 40C/ 759%RH 5 no 28 K30
25C/60%H 5 np 3 K30 40C/ 75%H 5 no 7.5 Exanple 9
The solubility of various conpositions were tested.
The results are in Table 4 below 40 Table 4.
mﬂ#’jﬂ ty data Spray-dried D spersions of VX-950
solute Solubility in Water (neasured at 1hr)P Sol i d
| oad Aswsa dersgeoformmtiasion (fae prepBefhts SPHIN VoP3Pernd
o Wibhiee 10 el Bl TGN g éﬂdldls .
ifl it solR66rSh STER, homogenyoosEEnSoD . This YUXBBEOPYIIEETY Frizd using,

a'x\ﬁlwtemperamre of 90 °C and an outlet temperature of 56 °C, and the product was

collected from the cyclone. The spray-dried dispersion was fluid-bed dried at 75 °C for 8

hours.

VX-950 Solid Dispersion
% (W/w) Ingredient
49.5 VX-950 Spray-dried
49,5 PVP K29/32 from a MeCl2
1 SLS 1 solution

The solid dispersion was suspended in a 1% HPMC, 0.002% simethicone solution
using a steel rotary mixer. The resultant suspension is physically and chemically stable at
the concentrations of 0.8 — 50 mg/ml VX-950 for at least 24 hours. The powder is then
suspended and dosed within 24 hrs as described in the table below.

Suspension Vehicle
% | Ingredient Function
1 Low viscosity hydroxypropyl | Suspending agent
methylcellulose
0.002 Simethicone Anti-foam
99 Water diluent
Example 12

Dispersions in single dose glass vials mixed with 1% HPMC vehicle were dosed.
The solid residue remaining in the vial was 0.8%-4% compared to 28%-56% when dosed

in a syringe mixed with water (Jannary 20 dosing below). Dispersions dosed were:
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Pl uroni ¢ F108 acetone, 2:1 10% 10 41.22 VX-950:
PVPK30, 1: 1, 2% Pl uroni ¢ F108 MeCl2 10% 10 22. 43

VX-950: PVPK30, 1:1, 2% SLS MeCl2 10% 10 344.2

VX-950: PVPK16, 1:1, 2% SLS MeCl2 10% 10 277.2

VX-950: PVPK16, 1:2, 2% SLS MeCl2 10% 10 346.5

VX-950: PVPK16, 1:1, 1% SLS MeCl2 10% 10 367

VX-950: PVPK30, 1:1, 2% SLS McCl2 10% 10 349.5 Exanple
10 The effect of SLS concentration on the
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As can be seen in the above table and in Fig, 2, HPMC E-15/10%Vit ETPGS had
the highest Cmax and %F (Figure 2). PVP-VA/10% Vit ETPGS had the second highest
Cmax and % F. HPMCAS exhibited a somewhat sustained release profile with a Cmax
comparable to PVPK-30 refreshed dispersion and a % F comparable fo PVP-VA.
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fecred”
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ed

Example 13
Three formulations were manufactured on the SD Micro spray drier (100 gm).

The first 2 formulations had the same ingredients, but varied in acetone levels. The third
formulation was a polymer mixture of HPC and HPMC phthalate (2:1). All three
formulations contained 1% SLS and 1% SDBS and drug substance that had 5% PVPK-
30.

Dissolution of the polymers required homogenization, and all 3 formulations
spray-dried very easily. All formulations had detectible residual solvents after
manufacture, but both solvents were easily removed with oven drying (60 °C). The
addition of acetone appeared to have lowered the initial content of methylene chloride.

Residual solvents levels are summarized below

Residual solvents from dispersions manufacture at ISP (100 om scale)

Lot # Formulation | solvent Ratio| Drying Residual Residual
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hours. VX-950 Solid Dispersion % (ww Ingredient
49.5 VX-950 Spray-dried 49.5 PVP K29/32 froma MC12
1 SLS solution The solid dispersion was suspended in a
1% HPMC, 0.002% si net hi cone solution using a steel
rotary m xer. The resultant suspension is physically
and chemcally stable at the concentrations of 0.8 -
50 ng/m VX-950 for at |east 24 hours. The powder is

t hen suspended.-and dosed-within-24-hrs -as—deseri-bed-
in the|table bel ow Suspensi|dimy&s) ¢| M%Yll‘ﬁ’ﬁrq one
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Example 14
A liquid dispersion including HPMCE 50/1% SLS was explored extensively as a

suspension in several vehicles at room temperature or refrigerated conditions as follows:

1. 1% HPMC vehicle with varying levels of Vit E TPGS at VX950
conceniration of 3 mg/mL.

Solubility and physical stability of the HPMC E50/1% SLS dispersion in
suspension containing 0.067%, 1%, 5%, and 10% Vit E TPGS were evaluated using
HPLC and XRD according to several procedures to simulate the dosings in the actual tox.
studies (b.i.d. dosing, 8-12 hours apart).

Procedure 1: Suspensions made and stored at RT and evaluated at 1, 3, 24, 48 hrs
(stirring for 3 hours then stored unstirred until the 24 ks time point where they’re stirred
for 15 minutes before sampling).

Procedure 2: Suspensions made at RT but stored at 5 °C after 3 hrs unstirred. At
the 24 time point, suspensions were stirred at 5 °C (in ice) before sampling.

Procedure 3: Suspensions made at RT but stored at 5 °C after 3 hrs unstirred. At
the 24 time point, suspensions were stirred for 15 minutes at RT (warmed-up) before
sampling.

Procedure 4: evaluated only for the 10% Vit E TPGS containing vehicle.
Suspensions made and stored at 5 °C and evaluated at 1, 3, 24, 48 hrs (stirring for 3 hours
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Ni r 0- 499BPMCAS/ 1%6LS/ 1 ¥6SDBS/ 49%/X- 950 980 200 0.9
0.3 29.5 4.8 40.5%VP- VA 10%TPGS/ 49. 5% VX- 950

1482400 0.5 0.0 29.89.1

40. 5%PMC/ 10%ETPGS/ 49. 5%/X- 950 1890400 0.40.1 34.77.8
As can be seen in the above table and in Fig. 2, HPMC
E- 15/ 10%/it ETPGS had the highest Cnmax and % (Figure
2). PVP-VA/ 10% Vit ETPGS had the second hi ghest Cmax
and % F. HPMCAS exhi bited a sonewhat sustai ned rel ease
thestpted vgitirrer untibihg ¢4 hesdimson rbere Sepyprirsd fordf minyiesdn ice
shrsReimyiap) and a % F conparable to PVP-VA.  Exanple 13
Three fornul ati ons were manufactured on the SD Mcro
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ﬁ/ﬁ%%%%vaﬁ&d%&iﬂﬂé@&a%@%oﬁms% m 2702- 801 HPMCAS, 1%
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m <100 ppPreadur ZOEO ﬁﬁwa@@(cmng% wlaslity vag obsged at any of the
WERIP0R/ V152889 1869

. Procedure 3 (warming up): No decrease (change) in solubility was
observed at any of the Vit E TPGS levels and the values were the same as in procedure 2

. Procedure 4: At 1 and 3 hrs, solubility was lower as compared to
procedure? (i.e. when made at 5 °C vs at RT), probably due to retarded diffusion/higher
viscosity at the lower temperature. No decrease in solubility was observed over 48 hrs
and the values were comparable to those obtained in procedure 2 after 24 hrs.

B. Effect of Vit E TPGS level in the 1% HPMC vehicle on kinetic solubility
of the suspensions in SIF at 37 °C is demonstrated in Figures 7-9, for the different
evaluation/storage procedures (5 ml of suspensions at 3mg/mL VX950 in 50 mL SIF, 37
°C)

. Procedure 1, after I hr: A significant decrease in solubility is observed at
the 10% Vit E TPGS level after 1hr and a slight decrease is observed at the 5% VitE
TPGS level only after 3 hrs. No decrease was observed at the lower levels (1% and
0.067%) over 5 hrs. In comparison, the suspension containing 10% Vit E TPGS made
and stirred on ice (5 °C) for 1 hr shows no decrease in solubility over 5 hrs, however, the
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2702-802 HPMCAS, 1% 70% 1 <100 m <100 m SLS, 1% SDBS
nmet hyl ene 2 <100 m <100 ppm chloride 63 <100 m <100 m
9% VX950, 16%a 30% Acetone/ 0 5641 <100 ppm 2702-803
HPPh, 33%1PC, 70% 1 <100 m <100 m 1% SLS, 1%

met hyl ene 2 <100 m <100 m SDBS chl ori de 63 <100 ppm
<100 m Exanple 14 A liquid dispersion including HPMCE
50/ 1% SLS was expl ored extensively as a suspension in

se vehi cles at r o tenperature or_refrigerated
SEHERBHE VA% i Dbt [ovet s FNEGanicE] ShpeRoxpian the
mwcyd%g:foeuﬁhﬁteﬁhré{gt E TPGS at VX950 concentration of
3 bl||t662ndp sical _stability of the HPMC

E50/ I% SL & ey SPEIPATION dhthe SHEPEsion fjde and

Val0fddattet Yihr, BsomBlityl B Mtibn & siERESnNIS 1@ved Yot kiealopshd 5%
S HPLC and XRD accordi ng to several rocedures to
WPkl TL PTG Sepone i copid AL Rotubilly G st o tha

dbBerveddor HOftsAY, préparkd sibpelisfonARAED dter PHACRIAIENE aklight decrease

Suspensn ons, made and stored at RT and eval uated at 1,
in solybjlity yups gpserved affer ¢ hysiip S whish preg pat obsested dqr dhedgesh

sugpaﬁgljﬂed until the 24 hrs time point where they're
stlrred for 15 m nutes before sanp Ilng Procedure 2:
Suspénsi oFeceta . 4k hrgrpimfr resulis,as gbsgved farpropedure Bwharathe

stispShdidns @&uanﬁhg lowaﬁ%zvﬂit £ TPBSROOET% afUSPRASIQTS MEERe in
Sstérred at ice) before sanp Ilg? Procedure 3:

‘ﬁs’ﬁ‘%ﬁ‘%‘ﬁg%ﬁ‘w Bis apetthg absolc yabigs HeresSetherseiap asshpre yhen

t@fbﬂtll}ﬁ-@ﬁ&-weﬁh&uﬁﬂ'}e 24 tinme p0| nt, suspen3| ons were
stirred for 15 m nutes at E‘vaarmsd up). before

sanpfPsions: ofeep the suspensiappyliliing ﬁ'}e)}mfeﬁﬁ S‘thﬁ?éhtl io§iat 37

°E, thESsep&iRidh abdMifgs ¥ 061% Ve E Tﬁ@@%ﬂﬁﬂe@ﬁ@cﬂlﬁ%‘? rmance
stored at 5 C and eval uated at 1, hr s

(pasqecrepseip syspimsign pRIvhikity oxer 2¢fisrand Flécaeamtdrquhéwnmﬁ 5
hid¥8r 2ffeshiafi®a 94 W8 cRQkMble WARER T 5tHRY af' ter §1tdt 5 b@ dSﬁIﬁfar Yehavior

mnutes in ice before sanpling) For all the above,

was Alserved & thesrspprsions pondsining Abed FRIGEE Tﬁﬁﬁ oply ifi stpred at §7
°€ (& at RT).

Figure 10 compares kinetic solubility in SIF (37C) for all 4 evaluation/storage
procedures for the suspension containing 10% Vit E TPGS in the vehicle. A gradual
decrease in kinetic solubility in SIF at 37 °C was observed over 5 hours for 24 hrs old
samples after storage at 5 °C whether warmed to RT or not before evaluation. The
suspension made at 5 °C showed lower dissolation/solubility in SIF when evaluated 1 hr
after preparation compared to 24 hrs probably due to continued dissolution during storage
at 5 °C.

All cited document are incorporated herein by reference.

A number of embodiments of the invention have been described. Nevertheless, it
will be understood that various modifications may be made without departing from the
spirit and scope of the invention. Accordingly, other embodiments are within the scope

of the following claims.
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evaluated 1 hr after preparation and after 24 hours of
storage under the conditions above. Results: A

Effect of Vit E TPGS | evel in the 1% HPMC vehi cle on
suspension solubility is denonstrated in Figures 3-6,
for the different eval uation/storage procedures.
Procedure 1. Solubility increases as a function of %
Vit ETPGS (at | and 3 hrs). A significant decrease in
solubility is observed after 1 hr for suspensions with
the higher levels of Vit E TPGS (10% and 5% al t hough
Qﬁﬁgfqgeﬁgﬂngqgility val ues remai ned high 600-700
g/mL. Collected solid residues dried for 24-48 firs
exhi bited sone crystallinity. A slight decrease in
solubility was observed for the suspension containing
1% Vit E TRSmpasitiwedompasing hih@Phous VPS50 dnld@isédpnd ddanponent.
decrease was observed at the 0.067% Vit E TPGS | eve
and solid residue was anorphous. Procedure 2: No
decrgase ¢ BYitidr bf SRU D) Whekain the Secob &mpdtkntis aany of
the Vit E TPGS levels.  Procedure 3 (warmng up): No
waciEdPelymch oF Hest Phmacsrtigsly peogpiale subgResr ved at any

of the Vit E TPGS | evel s and the val ues were the sane
as in procedure 2. Procedure 4. At 1 and 3 hrs, .
sol ubi I i t hasempputiesyof sire brifficreatthe Gomprastion Goragrispy 2 wlid
di@b“ef&idﬁ?éjﬁixﬁire &r &3igosd @dpefSibh, Probably due to retarded

di ffusion/higher " viscosity at the | ower tenperature.
No decrease in solubility was observed over 48 hrs

and yhe Vahdi@spbRiich FORRA Atlefsit Be LOAGRItRRIAI BM i n
procedure 2 after 24 his. B. Effect of Vit E TPGS

| evel in the 1%PMC vehicle on kinetic solubility of
t he suspepsbij@sgeRtionlcbmpisid/anforptous@ROIFS! rated in
Figures 7-9, for the different evaluation/storage
procedures (5 nmL of suspensions at 3ng/ nL VX950 in 50
ML SlgP,  3The delig aiRppE&TcRIn 5, Wk & the shiid diddesiodRbhprisanNt
decrease in solubility is observed at the 10% Vit E
1@@‘“5@%@0&@6@3@@5%%@59- slight decrease i s observed
at the 5% Vit E TPGS level only after 3 his. No
decrease was observed at_the |lower levels (1% and
0.06799 oVkesobd pispersionpf claim ar Whsrin the seliddispssiogion
SORLALIY A% QMR ¥&Sserde  and stirred on ice (5 Q)
for 1 hr shows no decrease in solubility over 5 his,
however, the 45 actual solubility value is

signigfic aﬁﬁé 61l BNREsiddFR1akR 81 fu RS Qobrisihly a shithdtaniBYlymer,

expl ain the
or inert pharmaceutically acceptable substance.

9. The solid dispersion of claim 5, comprising a polymer, and wherein the

polymer is one or more than one water-soluble polymer or partially water-soluble

polymer.
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reduced % F for the latter in rats. Procedure 1,
after 24 hrs: In conparison to the suspension nade and
eval uated after | hr, the solubility/di-ssolution is
significantly lower for the 1% and 5% Vit E TPGS

| evel s. The 0.067% suspensi on exhibited initia
solubility simlar to that observed for the freshly
prepared suspension (tested after 1 hr), however a
slight decrease in solubility was observed after 2

hi s i18- SI Fhe spfil dlpaen ?f@!%ﬁs‘é‘?%@lt}ﬁ& PHLhap irarrpved
pHysies B?él{éﬁucaf’{té%?l%’ Wi Rive to fbrfHoss VELIZD vihokt@sib iSmhas
observed for procedure 1 where the suspensions

weRnEi APy Eower % Vit E TPGS (0.067% and 1% showed
no decrease in solubility/dissolution after 5 his and
the absol ute val ues were al so the sane as those when

test dd 1 e salid dispgsvianefickin 6ivicssite sakididispersiop hasra higher

. I ]
SR RERRl Rl ik e A B b By
PGS exhi bited no change in performance (no decrease
i n suspension solubility over 24 his and no decrease
in dissolution over 5 his for a fresh and a 24 his
ol d danpl Be spliddispersien of claiin 51 wiRTebnihe ¥X-$50thas greldxatign rate
tﬁﬁhﬂ‘éhgftg%}lv@ﬁre@ Qof 51; %Hé*? Epons cont ai ni ng

1%

tore at 5 C (nmde at
RT). Figure 10 conpares klnetlc solubility in SIF

37C)Af I t
St omtsid ARyl AP he PRAGEL IR Sitcdh B
Rytyadtt ﬁlpreséémseﬁwnt ﬂﬂmnhferph thatstolloMing pn gdniunlsighpn af th@ snh@
d@@%rsf?)ﬁ S l\é%i OPV%QQ% 8?% éﬁ’ﬁ& Ofa 1%14’13 Iaic}nsuas%t&%t than

ter storage at er warne
soef witleancadaiinisitatiomof VIXE50 whish dees inofingledte miyr@r C s howed
| ower dissolution/solubility in SIF when evaluated 1
hr after preparation conpared to 24 his probably due
to cdhti nlkedoH dispsainn of nlatw i3, mgewinghalgeel oA tV69%0 in el

r A

RS CRRARES 2P 8 MRGCIPRNIBR 0BT Eh Rl ARG or
G&-980 whick] doeslovtgntidsl agofymer.t Wil |l be understood that
various nodifications may be made w t hout departing
fromthe spirit and scope of the invention.
Accoi @i ngThe, solit disprersaomied dieime ht, svharein th lehil of VK58 dofbe blood

Ph sitfs fa01slaPWh P it MoBhioihE than seen with an administration of VX-950

which does not include a polymer.

16.  The solid dispersion of claim 5, wherein the polymer is
hydroxypropylmethylcellulose (HPMC).

17.  The solid dispersion of claim 5, wherein the polymer is

hydroxypropylmethylcellulose acetate succinate (HPMCAS).
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VWHAT IS CLAIMED IS 1. A conposition conprising
anor phous VX-950 and a second conponent. 2. The
conposition of claim1, wherein the second conponent
is a surfactant, polymer, or inert pharmaceutically
accept abl e substance. 3. The conposition of claim1,
wherein the conposition conprises a solid dispersion,
a mxture or a liquid dispersion. 4. The conposition
of claim1, wherein the conpositionis g solid, 5.
sol i d8.dThesalid Himersionss cladn AgvisrRsn 15R BURMEHS BEENL i m‘?ﬂl@“‘“
S olohthodie 08Pl BLAITDy whgk el N the solid
i spersion conprises |ess than about 40% of
crystalline VX-950. 7. The solid dispersion of claim
>, W@fﬁ&e%ﬁms%%dndof@laﬁms %&h@fbﬂ tfie pA YRS iaRbdeal thyn ket
of crystalline The solid di spersion of
of freirabeut 7P%rbwiveichbonpri sing a surfactant, polyner, or
i nert pharmaceutically acceptable substance 9. The
solid dispersion of claim5, conprising a polynmer, and
wher @0.nThetselid gspeysasrof iclaim h% vehereiohePqlyRe ipRyesent in an amount
ol ymer or partially water-soluble
%ﬁ£5§ﬁbyaélg@ The solid dispersion of claimb,
mhereln the VX-950 has inproved physical or chem cal
S t ab% b1t sbRY @Eﬂe\’s@ofntc@ BRI §RNR e PrPndid Hedtht iR@h Bdount
presence of polyner. 11. The solid dispersion
@Wbmﬁéﬁﬁ%ﬁy“mhbteln sol i d di spersion has a higher
glass transition tenperature than the glass transition
tenperature of neat anorphous VX- 950. 12. The solid
di sp@si cthespliddisricrsian of glaisn & wherehuthe/XXohY) ifgrgsegt in an
aﬁxf‘oh%@ bR pbR 6% bg%ﬁght ® Abeyv%b%tdgewe T%Jee rel axation
rate o neat anor phous VX- e solid
di spersion of claimb5, conprising a polyner and
wheregipn t [ L res3RiaH B
stch 2 hat I SPREGMRRIcrc? SALESE Hhelch B VK SRRl
adiosparf 8bawh70% he weightel of VX-950 in the bl ood of a rat
is at | east about 20% hi gher than seen with an

adm ni stration of VX-950 which does not include a
pol yB#r . The solid dispersion of claim 22, wherein the VX-950 is present in an

amount of about 50% by weight.
25.  The solid dispersion of claim 5, comprising a surfactant.

26.  The solid dispersion of claim 25, wherein the surfactant is sodium lauryl

sulfate or Vitamin E TPGS.

27.  The solid dispersion of claim 25, wherein the surfactant is present in an

amount from about 0.1 to about 15%.

28.  The solid dispersion of claim 27, wherein the surfactant is present in an
amount of from about 1% to about 5%.
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14. The solid dispersion of claim13, wherein the

| evel of VX-950 in the blood of a subject rat is at

| east about 200% hi gher than seen with an

adm ni stration of VX-950 which does not include a

pol ymer. 15. The solid dispersion of claim13, wherein
the level of VX-950 in the blood of a subject rat is
at | east about 400% hi gher than seen with an

adm ni stration of VX-950 which does not include a

pol ymer. 16. The solid dispersion of claimb5, wherein
the pol ymle shifd ditperlid ey Bla@py, vﬂﬁfelﬂyitq?e@kt'a%lﬁﬁﬁ%(bﬁg\mht of
17. The solid dispersion of claim5, wherein the
theoV 3 5P isiis an aperPlepRy FX@py| et hyl cel | ul ose acetate
succi nate (HPMCAS). 48 18. The solid dispersion of
claim5, wherein the polyner is present in an amount
of fBdm abwyelididisgesioned r—éﬁm 29, svhgstmsubstrntipliyall ths YK250 is
. i.d di spersion of claim18, wherein the
1%%?§%§ﬁxﬁgh%$ésent in an anount of from about 70% by
wei ght. 20. The solid dispersion of claim18, wherein
t he 'y j LN t ¢ g by
wel ghE. 2 R e B e
mikirgefitherkeisoter apd thedhisomer. an anount  of about 49. 5% by
wei ght. 22. The solid dispersion of claimb5, wherein
the VX-950 is present in an anmount of from about 10%
by w8?.ghtThesolib@epersgngrtsydingtogaim 5Spuheram ¥ XsBi0iig

j j im22, wherein the VX-950 is present
S?%égﬁmﬁg%%ﬁ%%agbgabout 70% by wei ght. 24. The solid
di spersion of claim 22, wherein the VX-950 is present
in aRs, a - Of: i
i spavs oneapiinERRflacgBp SRS Inedbie %1 Slditn s
oPhuined by staydryiper si on of claim 25, wherein the
surfactant is sodiumlauryl sulfate or Vitamn E
TPGS. 27. The solid dispersion of claim25, wherein
t he 84ir f ab phanmadestiqal eosmasitipmolzmormmsuX-26¢.om about 0. 1
to about 15%

35.  The composition of claim 34, wherein the amorphous VX-950 is
substantially free of crystalline VX-930.

36. A pharmaceutical composition comprising an amorphous VX-950 as a solid
dispersion and one or more of a surfactant, polymer, inert pharmaceutically acceptable

substance, or pharmaceutically acceptable carrier.

37. The pharmaceutical composition of claim 36, comprising a polymer and
wherein the polymer is one or more than one water-soluble polymer or partially water-

soluble polymer.

38,  The pharmaceutical composition of claim 36, wherein the VX-950 has
improved physical or chemical stability relative to crystalline VX-950.
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28. The solid dispersion of claim27, wherein the
surfactant is present in an anount of from about 1%
to about 5% 49 29. The solid dispersion of claimb5,
wherein at | east about 80% by weight of the VX-950 is
in an anorphous form 30. The solid dispersion of
claim?29, wherein substantially all the VX-950 is in
an anorphous form 31. The solid dispersion according
to claim5, wherein the VX-950 is a mxture of the
L-isomer and the D-isoner. 32. The solid dispersion

accorg@di N9 ThOpHahAdcButiRel dRPbRich N XalP 96, iwherefilHORA alslsem&d Bés

pure L-isomer. 33. The solid dispersion accordin
elnah%glslss eiien \ErpsatEdhandhiglass é‘iﬂ%ﬁﬂéﬂ‘i teraperqlige g Wga
SR6Aoud VK959, 34. A pharmaceutical conposition of

anor phous VX-950. 35. The conposition of claim 34,
wherei n the anorphous VX-950 is substantially free of

cryst@l | i mge p5RRButicAGomPosii Jremin b6, SAkref NP ORLISO Bl a
conpri sing an_anor phous -950 as a solid dispersion

wlgatipraate fhakip jowep thap the Eﬁlwe%ﬁte of Bestt grnprphoys Ya-p50.
pharmaceutically acceptable substance, or
phar maceutically acceptable carrier. 37. The

phar rfdc &be phagnacewivplsomppsionge c@%ﬁ%ﬁ%pn%mmeﬁ gncy

RRLYARe pRther i@fg-e%é%k i saﬁﬁleﬁpdxﬂaﬁﬁ{ submhgtrfsn&fmgm Rodi@ftion
one wat ér-sol u I ]

ﬁ%@% artia wat er - sol ubl e
ofchs solig disprgsiont phe I?mh? ash iné blpqsiaf é§¢tﬁ% 2 #aﬁfw’éﬂl highsy
élg'l seff) @rftﬁ Wa&nﬁﬁsﬂ@ﬁog sPvRas0 wnitha8%Gt ABNE

chemcal stability relative to crystalline 95 50
39. The pharnmaceutical conposition of claim 36,

wher @hn S@hd ShafthSRRIR O R&Q:?On o@cﬁingf@ whEleRASHRe level of VX-950
transition ten‘perat ure than the g ass transition

indirpddeqd i p subdct vabistat leashghoghd 9% Righeo tgn seep witlrga
mgﬁlgma%ﬂ&f@ﬁ'gs@%ﬁﬁabéslngﬂnaﬁdecdmm&fﬁ wherein the

VX-950 has a relaxation rate that" is |ower than the
rel axation rate of neat anorphous VX-950.

43.  The pharmaceutical composition of claim 36, wherein the level of VX-950

in the blood of a subject rat is at least about 400% higher than seen with an
administration of VX-950 which does not include a polymer.

44.  The pharmaceutical composition of claim 36, wherein the polymer is

HPMC.

45.  The pharmacentical composition of claim 36, wherein the polymer is
HIPMCAS.

46. A pharmaceutical composition comprising:
an amorphous solid dispersion of VX-950 wherein said VX-950 comprises about

30-75% wt/wt of the pharmaceutical composition,
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41. The pharmaceutical conposition of claim 36,
conprising a polyner and wherein the polyner is
present is sufficient amount such that follow ng an
adm nistration of the solid dispersion, the |evel of
VX-950 in the blood of a rat is at |east 20% hi gher
than seen with an adm nistration of VX-950 which does
not include a polyner. 42. The pharnaceutica

conmposi tion of claim 36, wherein vel of - 950,

i n t 198BS O T5E PRHYEF selgppdizem fhgierqup 0%%%1*@%5 *3’3’6%\@( wan

slBidQJB%ﬁneE RaBmpERE atut 30-P% wﬁd%ﬂh&ﬁﬂaﬁﬁdc@tfhcﬂfcofﬁifo&ﬁﬁ and
whi ch does not include a

phar fae&sPE wheremﬁsgwﬁceﬁt ‘iS’P‘PEFGéPPH“éB 5%8%& o e

praM@lceibal YdmPa@ioni N the bl ood of a subject rat is at
| east about 400% hi gher than seen with an

adm ni stration of VX-950 which does not include a

pol yagr . b phi@chifed RBGSFsiHon df cmﬁm&h&e@qufoxyﬁiemsm
36, wherein the pol ymer 1s HPMC. 45.

frmaceutical conposition of cIa|n136, mhereln t he
pol yner is HPMCAS. 46. A pharmaceutical conposition
conpri sin an anor phous solid dispersjon of VX-950
wher 88n s ecphvmae%c@ GPpPasitien obpwm46. wheryndheolyimer Bt
fi@cRRar maceuti cal conposition, 51 one or nore pol yner

selected fromthe group of HPMC and HPMCAS, wherein
said polymer is conprises about 30-75% wt/w of the

phar g8.c e Gl mfeaRes cbhpRition BECIAmNE, ARG Mo suditenisn

sai d surfactant conprises about 0.5-2% w/w of the
SBﬁﬁWdﬁ@@@ﬂﬁ@HW‘6@ﬁ$b§1?68n 47. The pharnaceutica

conposition of claim46, wherein the polyner is HPMC
48. The pharmaceutical conposition of claim 46,
wher 80n  t'Hee phammpaqticsl sompesiionsf claig 46TWberiRar maceut i cal

elyys=LF Vb@so%m&hs%& Motbu9. 5%1 QH/Gk B th aﬁﬂgcéﬁfcm%hpbﬁuon,
sodium laurel sulfate or Vitamn E TPGS. 50. The.

phar B¢ pelynerds HEMAsa4d compriseqbor 491 5% wEwt gfiles Rbpmnaceusicy]

gé_&g@mcgﬁprlses about 49.5% wt/w of the
Armaceut i cal osition,

a said surfactant is sodium laurel sulfate or Vitamin E TPGS and comprises about

1% wt/wt of the pharmacentical composition.

51.  The pharmaceutical composition of claim 46, wherein:
said VX-950 comprises about 49.5% wt/wt of the pharmaceutical composition,
said polymer is HPMCAS and comprises about 49.5% wt/wt of the
pharmaceutical composition, and
a said surfactant is sodium laurel sulfate or Vitamin E TPGS and comprises about

1 % wt/wi of the pharmaceutical composition.

52. A pharmaceutical composition comprising:

VX-950 at about 70% wt/wt of the pharmacentical composition,
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said polymer is HPMC and conprises about 49.5% wt/w
of the pharmaceutical conposition, and a said
surfactant is sodiumlaurel sulfate or Vitamn E TPGS
and conprises about 1% w/wt of the pharmaceuti cal
conposition. 51. The pharnmaceutical conposition of

cl aim 46, wherein: said VX-950 conprises about 49.5%
wt/wt of the pharnaceutical conposition, said polymer
i's HPMCAS and conpri ses about 49.5% w /w, of the

phar maceufPRAmecsieRsd fremdH M At HPNGAY: whiFh caoeraigs abaut

SO e bAHE SlarBabieffthPeofipoMiidr2lian E TPGS and conpri ses
about 1 %w/wt of the pharmaceutical conposition.

52. A phaffgEasians slsrted B sedivm fred siHste aad YgfamigE G865, ot
FhRH bord e Moot 1 %t D& R REIRE Sk ICBhp&RBRAOSI tion, 52
a polynmer selected from HPMC and HPMCAS, whi ch

conpri ses about 29% wt/wt of the pharnaceuti cal
conpasi tal BRymARRICcR c%ﬁ&P&ﬁﬁﬁl%Bﬁx dglgected from sodi um

| aurel sulfate and Vitamn E q’P whi ch conprises
aboutan BYBEREY SHEDCBRIOR sEppiAg ARerels VAT-930nniskss Andmpolyner in
AHRRALIRERUIC AL FRPBOSPIICART FPIRIASI Ng; an aqueous
suspensi on conprisi ng anor phous VX-950 particles and a
pol ynmer in solution selected fromthe group of HPMC
and MCAPhe pithrm i B Ed inttl .
cl ai _EE'SS, Yo ei%gfnﬁgl?gnor phoudge%ixl?§gggﬁi%gltihﬂ&tlﬁféhofu%¥%
D70 iginghg fogm af alid gispysios 5. The phar maceuti cal
conposition of claim53, further conprising a
surfactant, either in the solution or as a conponent

of t W& vXThomhapegceyticpleemppsitisgtof claing g3, further comprising a
RPALITRCEHL i fle sGIRAROR Ik b AinRbert bAIEVRO9sMARIRE B KdRe
surfactant is selected fromthe group of "SLS and
Vitamn E TPGS. 57. The pharmaceuti cal conposition of
cl ai mgS3, TihGfafhdleddifl BRLYIRN of Slainfhd, WBEreinthd fM&actant is
solution or ‘as a conmponent of the VX-950 particles or

tstseiad freg thegreupyiHldaedVitieaE B¥Mposi ti on of cl ai m 53,

wherei n the agqueous suspension conprises from about

0.1% to about 20% by wei ght of the surfactant.
57.  The pharmaceutical composition of claim 53, wherein the polymer is

either in the solution or as a component of the VX-950 particles or both.

58.  The pharmacentical composition of claim 53, wherein the agueous

suspension comprises from about 0.1% to about 20% by weight of the surfactant.
59.  The pharmaceutical composition of claim 53, wherein the aqueous
suspension comprises from about 1 mg/ml to about 100 mg/ml by weight of amorphous

VX-950.

60. The pharmaceutical composition of claim 53, wherein the aqueous

suspension comprises from about 0.1% to about 2.0% by weight of polymer.
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59. The pharnmaceutical conposition of claim 53,
wherei n t he agqueous suspension conprises from about 1
ng/mM to about 100 ng/m by wei ght of anorphous
VX-950. 60. The pharmaceutical conposition of claim
53, wherein the aqueous suspension conprises from
about 0.1%to about 2.0% by wei ght of polyner. 53 61.
The pharnmaceuti cal conposition of claim60, wherein
t he agueous suspension conprises abpout 1% wei ght
of p&itymeFhe mhormageytice) caRostipm o F@ﬁ’a&q (o hat:A) t%?‘ﬁﬂqgus
- Ti9e2 Ao &R THY tySikdaght & erdrying VX-950 to

{l)]rg%\g%lgic%%ngﬁor phous yfs%r% oﬁ% 950. 63. The process
of claim 62, conprising conmbining VX-950 and a
sui t ghl e AU thafifld 40 Aooiphéhiiofin BIVXIIFEBomprising spray-
spray-drying the mxture to obtain the anmorphous form
WHWJ@%.W Bevidyppaperaleys forgrof YX573% 62, conpri sing a)
formng a m xture conprising VX-950, a polyner, and a
solvent; b spray-dryi%i the m xture tao forma soli
di spéBsi oBhewegsss oficlegn G comprisingpymbining YKo aud appitable

| ' MFRIg them&alr&olobthir the Rndiphdus
%k@h%%ﬁ}%ﬁéﬁﬁggé.&%}%ﬁp#g%ess goﬂgeglg%ai m 64, wherein the
fooh pFEK-958. present in an amount of from about 30%to
about 70% by weight in the solid dispersion. 67. The
process of clains 62, wherein the mxture further
conpréits esThe moreperichnm 62, cgBPrisfie process according to

cl ai ; e LdMErSiE MACHINS pdigm&OsHiau Bolvaty V|
sul fg?gg or Vi ta?m' nEE TPGS.F’Ggﬂl The process

ac c orblisprgy-drying the wixege tofaun & Foliddirgersign GapRIsENEt Pk s
nmet hyl ene chloride. 70. The process of claim 64,
wherein the solvent conprises acetone. 54 71. The

pr oc é§s T protess ofickum Soieesimthe Relymen 1 askeoted Jragt RS and

{_ﬁ,ﬁ@ggpout 0% to about 30% acetone and from about 70%
o0 about 100% et hyl ene chloride. 72. The process of
claim 64, wherein the solvent conprises from about 0%

L0 66, The process of claim 64, wherein the polymer is present in an amount of from

about 30% to about 70% by weight in the solid dispersion.
67. The process of claims 62, wherein the mixture further comprises a surfactant.

68. The process according to claim 67, wherein the surfactant is sodinm lauryl
sulfate (SLS) or Vitamin E TPGS.

69. The process according to claim 64, wherein the solvent comprises methylene

chloride.

70.  The process of claim 64, wherein the solvent comprises acetone.
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about 40% acetone and from about 60%to about 100%

nmet hyl ene chloride. 73. A solid dispersion prepared
according to the process of claim64. 74. A nmethod for
treating HCV infection in a mammal conpri sing

adm ni stering anorphous VX-950, wherein the anorphous
VX-950 is as defined in claiml1l. 75. A nethod for
treating HCV infection in a nmanmmal conpri sing

adm nistering a solid dispersion_according to ¢lai

S. 761 ThEPTREPITERPISEEED P%i%f%ﬂ*ﬁ%% ‘W,Pﬂs\%é“f"g} %WW@* to
APBLBO%h AOORY dndSSHm AHPHH 707t @bdud OB madigliehd dhldideagent

sel ected from an i munonodul atory agent; an antivira

agent; another inhibitor of HCV NS3/4A protease;

anot her i iy Rbde®y ofefainh SEWteredthe sdNHnbDIckFisedffrom 4b4it@e4 to
in the HCV l'ife cycle other than NS3/4A protease; an
abAM; 4976 agtorst and fippicabauf) 60¥4 th 3qyk 0k pethyleng chloride.

br oad-spectrumviral inhibitor; a cytochrone P-450
inhibitor; —or conmbinations thereof. 77. A

phar facéseliddispersipmpreparef pecopdingip theiprgresPb Fiabdh  Vx- 950

according to claimb5. 55

74. A method for treating HCV infection in a mammal comprising administering

amorphous VX-950, wherein the amorphous VX-950 is as defined in claim 1.

75. A method for treating HCV infection in a mammal comprising administering

a solid dispersion according to claim 5.

76. The method according to claim 73, wherein the method comprises
administering an additional agent selected from an immunomodunlatory agent; an antiviral
agent; another inhibitor of HCV NS3/4A protease; another inhibitor of IMPDH; an
inhibitor of a target in the HCV life cycle other than NS3/4A protease; an inhibitor of
internal ribosome entry, a broad-spectrum viral inhibitor; a cytochrome P-450 inhibitor;

or combinations thereof.

77. A pharmaceutical pack or kit comprising amorphous VX-950 according to

claim 5.
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