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Upon first exposure to HCV only about 20% of infected individuals develop acute

clinical hepatitis while others appear to resolve the infection spontaneously. In almost
70% of instances, however, the virus establishes a chronic infection that persists for .
decades [S. Iwarson, “The Natural Course of Chronic Hepatitis,” FEMS Microbiology
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)]. 1tis

estimated that HCV infects 170 million persons worldwide. Over the next ten years, as a
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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
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In some embodiments, the solid dispersion includes a polymer that is present in
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 about 20% higher than seen with an
administration of VX-950 which does not include 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.
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In one embodiment, the invention provides a solid dispersion of VX-950, such as
an amorphous solid dispersion. For example an amorphous solid dispersion including
VX-950, at least one polymer, and optionally one or more solubility enhancing surfactant
is provided. The dispersion can enhance the aqueous solubility and bioavailability of
VX-950 upon oral dosing of the solid dispersion to a mammal (e.g., a rat, dog or human).
In certain aspects, at least a portion of the VX-950 in the solid dispersion is in the
amorphous state (e.g., at least about 50%, at least about 55%, at least about 60%, at least
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-950.
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An amorphous solid dispersion generally exhibits a glass transition temperature,
where the dispersion makes a transition from a glassy solid to a rubbery composition. In
general, the higher the glass transition temperature, the greater the physical stability of
the dispersion. The existence of a glass transition temperature generally indicates that at
least a large portion of the composition (e.g., dispersion) is in an amorphous state. The
glass transition temperature (T,) of a solid dispersion suitable for pharmaceutical
applications is generally at least about 50 °C. In some embodiments, higher temperatures
are preferred. Therefore, in some embodiments, a solid dispersion of this invention has a
Ty of at least about 100 °C (e.g., at least about 100 °C, at least about 105 °C, at least about
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relaxation rate of neat amorphous VX-950.

In some embodiments, the pharmaceutical composition includes a polymer in a
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.



of crystalline VX-950. In another aspect, the
i nvention features a pharmaceutical conposition
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pharmaceutical composition, and a said surfactant is sodium laurel sulfate or 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 further formulated, for example, into a liquid suspension or a tablet.

In some embodiments, the pharmaceutical composition includes the following
components, wherein said VX-950 includes about 70% wt/wt of the pharmaceutical
composition, said polymer is HPMC or HPMCAS and includes about 29% wt/wt of the
pharmaceutical composition, and said surfactant is sodium laurel 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 further formulated, for example, into a liquid suspension or a tablet.
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In sonme enbodi nents, the polyner is HPMC or HPMCAS. In

sone enbodi nents, the surfactant is sodi um aurel
waosar®7or Vitamin E TPGS. I n sone enbodi nent BCT/UR®05/019929

pharmaceuti cal conposition includes the follow ng

conmponents, wherein: said VX-950 includes about 49.5%

wt/wt of the pharnmaceutical conposition, said pol yner

is HPMC and incl udes about 49.5% wt/wt of the

phamieestheriasikt, GRMRAHLbL fAmrdHhharRaediGUEdRSdsAbh ihduding;
sodium laurel sulfate or Vitanin E TPGS and i ncl udes
anZFRRPPS TPGRSIARCOBPLIS NG ApREhaRT ¥t I 0Harticdassod  pplymer s

1hed Igﬂ? components i s
soggﬁgtgéilve tf(g&llt?%g%l g Ict o? @%ﬁg SOiI@‘éS'di spersion, which
c an Ibspriie grhireliméngs, ithel barphouk 3 X-85@uisph ehe fomh of asdlidqliiparsion.
suspensi on or..a tahlet. In so enbodj nents, .t he
pha TR T E e SRR BRoe oD Ao Pdieng sufaeant
eitBe TP EHR&Blution WA Ldoiposeit &f WS- BB.050 PakibRe St IR Ut hAfiradnt

wt/wt of the pharmaceutical conposition, said polyner

cap ke, fpgsamplendl$ At Vieeia BaBR@S- 49. 5% wt/ wt of t he

oha . e ion. . .
B e T am e R Spoblahis ARl AACkuR! o3 Iinglaeac o
theaBBtA50 pasdicles bnbotbf t he phar maceutical conposition. As
described, .the i ght percentage of ¢ nents is
For TP P met P e BES B e e AETERE Rl 0t trpbout
20925y el gl tHeasurfhaintl idéopeb eriydiRsAd Meaquidts Quépehdiitindludes
suspenil on or a tahlet. In sone enbodi nents

h
froghaiorht BgTidarbes Bl eismdy veightpfesompous UKo g some
enBORRRARIS aqUidGE GisPenidh thotited Bl BELLEIES 8 B0 %g)ﬁ%;/%vrveigm

wt/wt of the phar maceuti cal conposition, sali
of pelypn/for srarppipab@it 4 by weightddpobioent 29% wt / wt of the

pha eut i,C C gsition,.a sai urfactant i.s
it R e D R R S
dispésioh, ch¥potitivh, od fortdutatioh degerbelhdreial conposition. As
descri bed, the wei ght percent age of conponents is
[

r el 2EFAFEINE> § RROCHRETYHRCRIFING A agetmhausfiosp of Yoo inflpding
sprafarydes & dedchigEd. f OAdR i dgHent E}fﬁvicﬁ% %?(Lc%ss ﬂré}%aﬁm@ ah bfidipflous

suspension or a tablet.|n another aspect’, e
formrefe\RX1950 by eembining \aX 1908 enhe suitableablveuntrtp ferint @ wixture and then

' adi ng; S,.Suspensi on _co I Si anmor phous
oo BEH B8 0 YR WAREAR B o Toh PRy be
eitlier anvlutien gr osuspakionPMC and HPMCAS.

In another aspect, the invention features a process for preparing an amorphous
form of VX-950 including spray-drying 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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In some enbodi nents, the anorphous VX-950 is in the

formof a solid dispersion. In sone enbodi nents, the
w@b@sesweat i cal conposition al so includes a sup€¢BUBZENG/(19929

either in the solution or as a conmponent of the VX-950

particles or both. The surfactant can be, for exanple,

SLS or Vitamn E TPGS. In sone enbodi nents, the

polymer is either in the solution or as a conponent of

t he IV3orbembsttithbis, e SUlyhetih Frehéht SO0 B Bout30% to

aqueous su_sgensi on_includes fromabout 0.1%to about
abg@c%)%ybwplg i in e sokd dispersiget ant . 1 n sone enbodi nent s,

t he ; i 0N [ to 5

abott o R BRS Tl s S AR El . by Ralfbie gt
lawylisofategBit.S), or tVilemagBdHG6GS. suspensi on i ncl udes from

about 0.1%1 o.about, 2. 0% b, i ght qof r, for

cxcabi BB e Rt e tesangHhelrnd SHprBdn soie
en®OBiaEn{¥Eihe Solvéhtendliies Bdtde. T SdrkigRbdmhaRE Shedfolvent includes a

prepari n%da form _dispersion, conposition, or

mirgFneA ePdanardieridead aprsmei For aamlad thiegiolyenteap insdededrom

abbR0IPIoSBBE 309 9&@@9&@%&@%@%@% T o Iﬂséhylgh@&mde,
spray-drying 1s described. e enbodi nent provides a

or thegolysst gan aphrden ffommbandl% troabsuf 4% raaione)nd Eombabout 60% to

i A -9 nd suitahl e sol vent to form.
bt PardinCtesdio Ry eyt maon kit Tos St de o
acdtbre iacrode$ms 7605mmaf70\8¢: 950. The ni xture may be

either a solutiogn _or a suspension. |n another aspect,

t he Il #PENE pHIscY Bsdpicationfegiugs aselid dispersien arepargd afrording to a
pravBRI Rk d hgkm of VX-950 including spray-drying VX-950

to provide an anor phous form of VX- 950. In sone

enb Ehis nevention alkeprovidess process fergaspatiogh isolidhdjspAsi G50 AR50
cof ﬁsli'ﬁt-abl e solvent to forma m xture and then

sBrayg-’dryi ng the m xture to obtain the anorphous form

of WX{&@hlng 4 solstivef &80, AERlyEner (€., A SIERISRidnIAhBEIAS or a

stabilizing polymer), and a solvent;

b) rapidly removing the solvent from the solution to form a solid amorphous
dispersion comprising VX-950 and the crystallization inhibiting polymer. In certain
embodiments, the solvent is removed by spray drying.

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., a 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.



a) formng a mxture VX-950, a polymer, and a sol vent;

and b) spray-drying the mxture to forma solid
wale@pae®ron conprising VX-950. In some enbodi nBOL/ES20051€19929

pol ymer is HPMC or HPMCAS. I n some enbodi nents, the

pol yner is present in an anmount of from about 30%to

about 70% by weight in the solid dispersion. In sone

enbodi nents, the m xture al so includes a surfactant,

f or eXii @spesQ eHeUvdnBoh Watudesl f @¢Bod &@atlﬂ% Héivt ﬁ\f@cﬂoﬁ:—m a

TPGS. I n sonme enbodi nents, the solvent includes
mapgpdly AR ERQsimens, the metigehinclidss admisistesingamerahensy ¥i¥i-950,

Wﬂeﬂf}x} # %ﬁlo PhOUS- 95(“}5 §§5@w§?ﬁ8@in@ﬁ%§oﬂa&é@§%§8ﬂﬁ@ Ftthe method

m xture o ene ch ace
indhgles edaampslt@mgtarsehd dispasibn deacnbertbﬂlandn from about 0% to

about % acetane and fr ahbout 70%.t o .about. 100
ot By st BBl B mddial SORG SHSHE prgkiomLpgen
sela&wfroﬁ%ltlmh@mbduﬁ&%ﬁgeﬁto B aiVekal 40M; afdkdr if8hdrQf HCV
about 100% net hyl ene chl oride. OQther exenplary ratios

NS4 Aprotpgscs arotheriiphibiger of IMEPE: an énhibitor gfje taggpt fthe PG V)Bfe
cyﬁ@ dihé dxotgngNS bﬁAgﬂ}QfeQﬁr l%ftl)r oiilgt%rdapx\{ﬁ&ang %n{rg RS @

sol'i I spersi on prepare according t
Sp@@smr\mtaémhﬁnéme iarcytothiomei By Ehinhibitoglos oorpbmammie ﬂleaeof

rogess. for VX- 950
Cong e e G s R abr ehasiig Mo sl o3 drpiine o
VX-SS@comlﬁfsyﬁ)halbédnbed he&8inion metﬂhbﬁkng%ﬂ stabi | i zing
pol ymer), and_a sol vent; gldl renovi ng the

sol VERFHOrRhoRs fore of 31 dnes BAY t»anl?l ?ﬁe@@nsmop@ﬁawmpw@ g&ystalline
forﬁ'l REY @&%@rEﬁme\(ﬁ% Pl n%&?m{-:fu)ﬁému?ﬁgewﬁ!bso,

i Biting pol mer. In certain e di nent s
Whgczhl thermodyranyi ig alt ablyg@p casrgyl lreyelrtgan irscomsepianiding crystalline

forﬁ'? pl‘h%?ef%é,re ? 1sse%e %thlcda'ilg a”ﬁ%g gﬁ olﬁlieg exlﬁﬁ%@gglieé éne?astable

soluibidity, fa@woai\zmlamnageh@lmyn IOweThys 168 sthbqu;liyﬁlcilgﬁoﬂéftﬁﬁ e‘Fﬁ@flrst
of a supercritical fluid involvin ar bon oxi de_or
tw?rpggpﬁtlﬁ@f ¥t tenhgpgs the e solubility and bioavailability of the drug, whﬂe

the last may be detrimental to this goal by presenting a physically less stable
composition, of which the bioavailability may change due to recrystallization of the drug
from its amorphous state during storage, or upon administration to humans or animals.

To improve the stability of an amorphous solid (which is generally less stable than
a crystal form), a polymer or polymeric mixture can be used to form an amorphous solid
dispersion system together with the drug. In some embodiments, a “solid solution”,
which is a system which will not phase separate over time, or a solid dispersion can be
formulated in which the recrystallization of 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
aqueous 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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Accordi ngly, in another enbodi nent, this invention

provi des a process for preparing a solid dispersion of
wO0948880conpri sing a) formng a mxture of VX-BSOUSHE05/019929

polymer (e.g., a supporting polynmer, a crystallization

i nhibiting polynmer, or stabilizing polyner), and a

sol vent; and b) spray-drying the mxture to forma

solid dispersion conprising VX-950. These processes

fofduh theMeorhifel Gr bRalPIRREHE cbhelefe TP aGiahénSleae dffposymer, for
i nventi on. The anmounts and the features of the

eX BRSO Coor HRMCAS. Witk ampibeus ¥X-920u1il rwcagrya@ﬁxzpmm
RS581nkPa 08 ASegRAA LD, LNATIL O L SR
solghtbigylandeabsgrptidreofieX 196 4. Fmrl:ﬂelmie& mdhsion f sudhmgpolymer, either in

o RS RS PR S OGO 8ith i SE Rt A pison o VXX

950 RiEthy dgseoadiiediugt e fvitfbgeg , $0the BrepuRes i Rhid Rt mblaB6sh of VX-
herein. In another enbodi nent, the nethod incl udes

95&dn1n|ster|ng an addi tional agent sel ected from an

iy areieref ot A piphoffs Ml dobbisfth Btiling PRRIs0gescyted
sevepPchhlleagesi st ViXePSbdoes notahg;elve itma ‘slgmﬁlew alriofiat io yales or
th NS3/ 4A inhibitog [ ter al
bt {5 o Py SRR dbetp e Gt Pl el
ac&yrhﬁﬂé'lr’ﬂm%\qﬁecﬁﬁ @olluBimlt)bbﬂ‘@X&SO fat tb@ﬂhempémﬁeeslstvhﬁraﬁpf
t her aspe the invention featu
un%%ﬁtwi%@uﬁ%‘é@né Qt?l@él“‘iﬂus RelpRilitye mawﬂrge%?n%mg Serond, VX-950
haSQRAThELRA ﬂé&&&ﬁy%ﬂ sBﬁE%chh&lE i aﬂl@&u eOf, %ﬁéﬂ A4

anor phous form of ug exhi b er ent
iProh pydwichi ragkes Higee mh;en@hley sﬂveﬂnlts rTémﬂot:hmr(ekavg pos of VX-950 is

6 ts;of the ention |nc
ab(?ut 923 h(é uxgllQBgElg% l{m Ehnﬁlotgh S%D%N}/ﬁz}{ i1 fgftﬂ“g?l fl‘ée tg?heapotentlal
defm@inﬁh o€ N&-950 dt eheﬁhglt teatpetatifie.COligrefb RO adlappopiiaysdotlent sie
form, Therefor i.s energetically nore active and
SOy ey nixuFes C@&‘w?e B ‘tpémﬁ?laﬁ the preaessipgmidradiiction of 4 splid
disp@siogr di ssol ution behavior, as well as less stable
physi cal properties. The first two properties act to

enhameephoye seligi disngesians (of Bielinteptiemehntsignificantl n bipriove the foral
blo'éag% ag{)fﬁgof \%& dS@ H@le pgar%]gncg%}f( IaJF ypq‘ii(ggglra e %ur%l?tlantto% suxl:l}ac%ant

presenti ng a‘physica
mixture (e.g., SLS or Vitamin E d-alpha tocopheryl polyethylene glycol 1000 succinate

,_

(Vitamin E TPGS)), the bioavailability can be further enhanced.

Amorphous solid dispersions of the invention can provide improved
bioavailability of VX-950 when orally administered relative to the administration of
crystalline VX-950. In some embodiments, these solid dispersions are in a solid state that
can be conveniently stored and administered. The manufacture 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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conposition, of which the bioavailability may change

due to recrystallization of the drug fromits
w@apwspbkoe state during storage, or upon adm nPGT/USL008019929

to humans or animals. To inprove the stability of an

anor phous solid (which is generally |less stable than a

crystal form, a polynmer or polyneric m xture can be

used to form an anorphous solid dispersion system
digpe@Rinb €4n WY dhBmidaRy éhid/6r phlyRicaBNRaERR At RBAtWo yétrs Ol 1 d

solution", which is a systemwhich wll not phase
cogyepipnal stopage conditigns (pometewpeia@e)i sper si on can be

for . . ! , dr

o oy R ALt ibrd SR LA Bl i 0
acgingpanying desctiptidrobedovpeOthedfeatures, pbjects) apé adwntages alithe ent

. tepperature. In preferyed. enbodipents, rel ease of a
imyeB b B GinpssPBn 4 AeSHieFen bt POMAPSCIERE: ool i o

di spersion contains both VX-950 and the polyner, into

an aqueous sol ut] ' nmedi at ed

crystallization bﬁgpﬁ@B@&Sgggﬁ&ﬁﬁbﬁhﬁggsoIubiIized in

t he FagueRyktyEbnbadidnietb&@inVarib® @asPsitibaoxtdse, sol i d
di spersi on, For exanple, when a solid dispersjon of
VX- S’é@ 2 depicHt & coHpaESPY; oftref PAnbetyeio(psiops enmergisisians thatinglude
vx95pexanpl e as isfound in the stonmach or small

I ntestine, co-rel ease or advanced-rel ease of polyner,

f or FtGim At depictiv@pagisondrNISsSilityilath fanveripisouspeudofbidcluding

' reduce [1ization of VX-950 in the aqueous

V%!ib(g)(#) 8rbd|eglgamfll%{ﬁ(%“f'§"t her eby enhanci ng one or nore of

bi o0&, I7a10i depicy consykrisdiisl of kineti solatiligrdata fonvafouy¥uspbikions
. Furthermore, inclusjion of such a polynmer, either in
inqlyting ¥feb0endYdrah BATOS: conbi nation with VX- 950, can

reduce crystallization of VX- 950 in the aqueous

mediumin vitro, e, in the preparation of |iquid
formul ations of Vi) _. P@S&ﬁf‘ﬁr_imre of - an
anoEPAG] $Ohds Bedl HRES HaOHsSRRIRL ML MbiIH Ry RiEsent ed
several challenges. First, VX-950 does not dissolve to

adpyind§terhigfd roigranizesnsiystalling dneg powdsr o B X 950ttheats is less than 0.5%.
. CON ' i€ .s0olven i_ncl udi acet one.., .

SR AN A BLNRDL gL B BB

sinsitirlyldow ibfoav aifabMiXy Sfch cahl adebuistt@iop s mhtiirld, Conmpokitiehd y

RS 0l DL 0 S e o0
cryé?ﬂo%ifgﬂ@&e%rmﬂ SORR aBhiERWhS absofftioB¥GBPERent MeFhtovides 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
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I PrOH, which nmakes these unsuitable solvents. Third,

the nmelting point of VX-950 is about 240 C, naking
wedaosredore t echnol ogi es somewhat i npracti cal durpCT/0S1008019929

potenti al degradati on of VX-950 at the high

tenperature. Therefore, an appropriate solvent or

solvent mxture is crucial to optim zing the

processi ng and production of a solid dispersion.

5048y WEIBktS The vixdosh BReAkHROSE tBE DLBESmE AN isORe s a
significantly inprove the oral bioavailability of
subgsantigldy pyra pradactnf ekaidwmst. Bhe VA0 ps prafesabdy pibsienaaily
t ] Tt h S .t ani - h
emipk Rt o0 st B 08 S oso iyl AT ol AR AP
95EisTRtEBh qust dn éeakti abawmaiOadl VX950 daamdrphdusy dtheast sbohedide of

hous ,sol i d. di spersi.ons e i nvention_.can
Vg A PR RL B P 550 Gy PRt St oy T3y6 of
V32950 3 asdoPpiRAls, 26 leadtiaBSut'8092 STV RYEY I Shdrphdulat Mast about 85% of
stalline VX-950. In sone enbodi ments, these solid

V)g-rpg(bgragom{g)u&raéleiaﬁ aho@@pf%tpf.s\{).éﬁéo iSamporphoys s least about 95% of
VSOV IRt 3 SSE AR S55 81 R AL o

VXip5@iscomsstious, oy sibstantalbcdll ofv %4950 isgamirphas] vent  or

| vent t f or, | t hyl hl.ori de,
et artaed Hefein e prms wigrRRRsy 9T 10 4 PP Dayipe lone
ranig8 betleY in@e BEMitRI LIS Atnte )AmdPhGREB] @O gé Sup&r&doléll

. dispersions can have inproved chem cal and physi cal
liquifs By Vhicly theppglecales g asranged ig@andons mapres o thakthere is no well-

B AL AN AT ST EAbloahl O )b
i.e.gshidittsimile pfopedies ireaibdiretionssind dbhvet bk alefisiteahelting paints.

more enmbodi nents of the inyention.are set forth in the
Fol By Fh ool Pherialas A SRAH S Rlfing B pgfl hhractertfe
cryetajlze ipsak(§nifl it Xvian bagesdiffactie CIRPE  Batte (.| Is ndEcrystalline as

apparent _fromthe description and fromthe clains.

detegnapes pyrKBRDOFInsiadaoReer sevesal Broadpgaks (&, ) apneatin its
XRYE YRRM. RObhPHEKE HIRATLERRR oF X AmBrphbiGolid, SGPIR!S 2

conpari son of rat pK between vari ou? conmposi tions that
200440009337 fpxaegs@parison of XRPDs of an amorphous material and crystalline
material.

As used herein “crystalline solids” refers to compounds or compositions where
the structural units are arranged in fixed geometric patterns or lattices, so that crystalline
solids have rigid long range order. The units that constitute the crystal structure can be
atoms, molecules, or ions. Crystalline solids show definite melting points.

As used herein, a “dispersion” refers to a disperse system in which one substance,
the dispersed phase, is distributed, in discrete units, throughout a second substance (the
continuous phase or vehicle). The size of the dispersed phase can vary considerably (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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FI Gs. 3-6 depict conparisons of stability data for
vari ous suspensions including VX-950 and Vitamn E
WA RBS123r6s. 7- 10 depi ct conpari sons of Ki netiBCT/US2005/019929
solubility data for various suspensions including
VX-950 and Vitanin E TPGS. DETAI LEDDESCRI PTION In
general, it has been found that absolute
bi oavailability after orally adm nistering a
cofit@ ORI phast) CIriibmhtivee afl bMerpReE L g Aispér in'a@l S
( 'S Iesspht hg\n 0. 5% SilSen'pI e ml'-pg?turesgngp%FgggaS&mﬂtnhaﬂ
amospPEm PPIZMET (coniuent iest)e bl somecintiodimentseantvntsirphous solid

' ' L)t ral adni.nistration
igpeAlch e Y S AR oh bl RS- Pane e L Bl Bohile
theeeopgihedulsiphasef orm (i . e., where a significant portion of
VX-950 is ,in crystalline form generally do not. .
achi Eena‘r ﬁﬁ‘oﬁ’r%‘(ﬁ l_fl(ﬁ]l‘FPFrélc’&n g%‘%f"gwtre’lleﬁatf’ a3pli, digeegsion pf
tw8 6f frofd Ripoh &R, ABQI IaGir@d ARIGIobyRdr, M pBREbly IoRaining other
conposi tions described herein provide conparatively
COPRPREFIAYCID poBHAFtRRIB PT pther phageaseetiqabexeipi¢nts, s the drug is in

SRR i, SRR Albifty SIBE RIS OSSP sl oiiy of e
anpiistadngad ¢nhaficed by die othgreoimpoesits. i ncl udi ng

crysfal.ljne VX-950. |I.n sone enbodinents. the invention

e o el el e e en RgRri D v the FOpR BeTet
this Givestichi. Ho8A Fispérsoasypicailyitcivde 820mpdiia EHERES int dnONS

of this invention are stable, easy to admnister, and
appyPpidate, pzﬁ'ﬁendpggqxai sush as 2 §g}1dcppatq,§@rggg Iy paembodiment, a carrier

N i . . < )
B S R e
pagfiglly) ivater-seinble palypiee Tt ol ddfzounderstaot thag bweidr @@ @than one water-
f er abl t 0 _about 50%.by wei . .The . VX-950 is a
solf g o Yot BAg Hicli S SdhisimgRusny
s ubghaftinplatyysofit d&p@&ieE Ui cipreibithte br h SEARIt-of TDE950 with at
VX-950 is preferably substantially anorphous (e.g. , at
leapteope Polygistt Ao GesmsCiRiiIg a9 produchsfiehdisselving a drugend a pelymer
in 20k i % i
i G900 AR Ak 0 8l
Somatinphibe polymer tanchstsuspisoded i 096 sotvenderadentsmixtve. phieus] vent

o B PR S RO A . ik
pradifict after heating a drug and a polymer to melt, optionally in the presence of a solvent
or solvent mixture, followed by mixing, removal of at least a portion of the solvent if
applicable, and cooling to room temperature at a selected rate. In some cases, the solid
dispersions are prepared by adding a solution of a drug and a solid polymer followed by
mixing and removal of the solvent. To remove the solvent, vacuum drying, spray drying,
tray drying, lyophilization, and other drying procedures 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 dispersion product.
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VX-950 i s anorphous, at |east about 90% of VX-950 is

anor phous, at |east about 95% of VX-950 is anorphous,
wa@toosaa®ie about 98% of VX-950 i s anorphous, atPCEHES1005/019929

about 99% of VX-950 is anorphous, or substantially al

of VX-950 is anorphous. As used herein, the term

"anmor phous" refers to a solid material having no | ong

range order in the position of its atons. Anorphous

solids are generally supercooled |iquids in which the

nDIecuIes are arranged |n a random manner so that

t he ks aanqrp 2423 r angerent and no | ong range

ord

exhi rtf@é?éd“f{@ ”ﬁg@%*gem rides ARl Ml AL AB: Tyl B usea
in portnettznevittethisnnventioe lutciudylgo ﬁrr rek&nplE,Ctho&ethﬂbed iads

20 B Tl Frlos et o fyiBerbinalparenth 108Y il vouer

2003/0185301). af géadrBDheadd @httolid B used Mch@b toky Sheinlb10€rapid
as determ ned by XRPD). |Instead, one or several broad

rergevak §F Jabvegt frome raixyure prreasking A molisn semmme.pSechenethodsrincletle,
i S
oo SR A Dbl Ak BRYRG R A SaidH. Vacuum
dr)angx nx;ﬁitnmg@ng,randlmeamuumymt HbWe\nae, anmtkerred bmbddimestad this
st al i ds". refers.1o conpounds, or
im3B i ol 8 b B SoRbeiseciriol S BRS by nERARGTE rARfuinely in
anbthexf drfteding@0 Bl ilven e Hrovidss @yinkdid pro@set ob@inkdBY s _[%ray drying
crystalline solids have rigid | ong range order.
to {rRRqve theselveRlonstitute the crystal structure can be
at OPRepaRbRGHESed Héreinoé‘é a%ﬁﬁ%@i tllcgl%oﬁl‘ﬁhélgén,%mrﬁ\é obtained
deflnlte mel ting points. rein, "a
by’ Snlrasp@ﬁsg ) rmxtrl@fc@nmnsmg & X4PEp @rsuitabdeypal e, andsm a;llprqpxiate

t he d ase, is distribut
soff B8 SBRE At § pPRL BRORPIR Snbaretis e
comamtngnelgus scﬁlhﬁﬁﬁ afolveat) aed Rnovding tisd sobvedt. Atbﬁ?nzatlon may be
ersed phase can vary consrderably (e.g. colloida
? 1 eXpiRleoiirqygh 3 REAs Ol thtosdting disko™ mul t | pI e mcrons

in Sbﬁ?)riryllllg‘lsgl%ﬂ&'e@é that Hﬁwgf@@ﬁ LiLii @eeﬁrﬂéﬁ ate form.
i g

solids; |1 quids, or gases. e case o
Ontfionglby & basandarhdryifizapyesesesiich miﬂmdmed h@rbqughasrecsmar drying,

oS0 s O AISRAEL ORS00
quaylalsyal)g innolaes mmrcﬁhg)m hi gblyl cﬁmfsé@ quild BukpessifiN@Seutiofand a

n n a hous drug (dj spersed phase) in
su%ﬁltegtr (o) énllg o} l}/ot al% to pro uce evaporatgongand dryu’:l)g of t%e hguld droplets The

preparation to be spray dried can be any solution, coarse suspension, slurry, colloidal
dispersion, or paste that may be atomized using the selected spray-drying apparatus. In a
standard procedure, the preparation is sprayed into a current of warm filtered air that
evaporates the solvent and conveys the dried product to a collector (e.g., a cyclone). The
spent air is then exhausted with the solvent, or alternatively the spent air is sent 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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anor phous pol yner (continuous phase). In sone

enbodi nents an anor phous solid dispersion includes the
w@oelogein7eonst it uti ng t he di spersed phase, andrPeheszosQi9929

constitute the continuous phase. The term "anor phous

solid dispersion"” generally refers to a solid

di spersion of two or nore conponents, usually a drug

and pol ynmer, but possibly containing other conponents

suclspay-ding @ﬁﬁ@ﬂy %m@[ g@"s&lﬁfs 104a8 b RGRHEI 86th about 5% to about

exci pients, where the is in the anorphous phase,
305 §-¢ rﬁéugJPlygmtsiaﬁxcwaxEﬁ) mrquraldmar lspst@baist dP%: iTosomed/ or

enfbgh%n ' fo){dsoéf léég a% ‘J/(f’ﬁkg%}s{ﬁ‘i H}g%dof' xﬁﬂﬂ%ﬂ& Sgacgéépé!iﬁ)? long

conponent's.
ruygmes. nini generalp tretupper lamik yf éozhdmfoa&d B gevdmr:ﬂ yethe vistosithios (e.g.,

i nventi on lid dIS rS|on |y _ include a
o SH{R o SR g SPTsencag b ana B comoeciis e
solti6h @&ncRal§Othk Sissily SF %rsbluﬁbn cAldRR RO Si-&Bthe paticle in
carrier according to this invention conprises a

theygsuliveg povysleepiodad y, a wat er- sol ubl e pol yner or a
par %&Jn derﬁetﬁ&is%} fp nﬁpﬁr)!/{}% ma;) ﬂe M{ﬂﬂ%ﬁ bthemlcal

under st o d that one or an ‘one wa erso
EngmbgmgHzmdbek bth Kb, ARIH. Reray, S0W. Grabnsp£0s Maitoref, edkl),s

Mol ok 57 (FAPT nd ardi By S3E Gk aPrings 0, Chem.

Engnlero@ VIyiGRE. Seles m%ﬂﬁ%@bﬁeiﬂethe Ispray-dpﬁ@giig%bn&i‘cte%rwnh an
di ssol ving a drug in sol vent or

mlétdF‘OB‘Ht‘tu’fﬁ eftf{wréa‘wr ﬁ%v%@ %yutt%s)@ Pef%%amm, frame abaytt J@rfE to
ab@lt 186* feﬁbl)&tﬂ'ﬁ'n? o'ﬁ@g@t’é tBabo fnf‘ﬁop@ AN Ebcﬁl@@(f_ = The spray-

suspended I n the so vent or solvent ture
dryieg mgnnerdly eontyased Wlﬁl A guttet fempletrtias oﬁfrgmmbouts%)l “Centabout

10§ 4B REBle 5 Bl o o b e e ol EafoRctial 1 y
in Rhmowl ©S&i&&61v@1ﬁt rﬂay&@thHH subkeqmOnt\deyihg Sk sHElEas tray drying,

follomed y mxin renoval of at | east acsortlon of
fluydhed dnyipe 6 2.4 from ABAYL soasm tempsrdire &bAYoHE 140 O oweyum drying,
er b
R e A e o et
tempegiturg tappun2@biG) d polyner foll owed by nixing and

TR Sl 1S, S0 B0 s DB R S,
withinhthe saltdy iThgreis 8 deebﬂ kel stionelyip betwaph bilg densiplow 416 redual
sol%nt; the higher the bulk density/better flow, the higher the residual solvent. It may be
advantageous to optimize the powder flow and bulk density and use secondary drying to
remove the residual solvent. In one embodiment of this invention, the solid dispersion is
fluid-bed dried. Fluid-bed drying at about 75 °C for about 8 hours has been found
effective in certain embodiments to provide optimal effects in certain solid dispersion of
VX-950. In other embodiments, e.g. using HPMCAS 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

16



these net hods using appropriate processing paraneters,

according to this invention, would provide VX-950 in
wa@rooamedophious state in the final solid di spersPOnuUS2005/019929

product. Producti on of anorphous VX-950 Any et hod for

obt ai ni ng anor phous forns and solid di spersions could

be used in connection with this invention including,

for exanple, those described in US 2003/ 0186952 (see

indlb@ HoRURR BES diSddRbINTXEIID Ak tRASHIRED RukRg o1k ngde
2003/ 0185891). In general, nethods that could be use

thess dessaibed thoye fonexaniplg, siethylangshigride mostate, ofc. Jomperpreferred

' . . [ le. S .
S A6 U M 0 TRy g aton
sobyeatp ool bensedfin eameetitmywittgthfs ineentioh yadphblsihaed beef found to
reskf At SpCOY Bt Krtels” SRTRRE G ST HRkdqch petferiin VX-

950 MyAiot@ RO BEr IS s)S O bleferfbdS BRESA VAP biRuESht R¥ntain an OH
spray-drying. Accordln%% i n anot her enbodi nent, this

\CCOr ¢ y,
STOURERESIBRATYTERAYe Moty | Inghesh erqsesset herefptead prefertsyl solvent is

oﬂ%?ﬁﬁ a 5%Bﬁﬁ.to renmove the solvent. Preparations
I scl ose erein, e.g., a pharmaceutical conposition,

c an Beeausd vfathe exiclivitysyfVax-960,\a prefeaedipol ymercfor 08in icSinkgtion

-VX: 950 sui t.abl.e pol r, an n ap I at
wilfdhdientapt shREln RgolE ot efted e RaPECTAAIDY . other than a
poBin@rhzvihg fee Widréxyl ididtids)M xt ure containing, e.g., a

solid and a solvent, and renoval of the solvent.

At orhhg Battigls sizg gndthe dgpReratprg drisng e may e srngiied toprephne an

: it N 1§16 - NP d S at

op B Bud dhghoh s Vpaltpe b RYgRinty el pACREAERT L skt
pagtei singar dwd lead dopnaiad yoldentirergoyal.odps R amts biiveafound however

o S P R Tl s o

of ¥XceI0 fabli@vilseréth ProcdeRigGath ¥s tasSipiiay - Af Mighet biMIhURS,
contacting a highly dispersed |iqulid suspension or
erygtaflizpiionor chprical degradationeft VXS0 may oFcuoAt kwer femperatures, a

sufPERAUESORY SRRE B GR nAY %o%ew'eglg_v&f fﬂa%nééﬁ&ﬁg inrellf O@g{ﬁlﬁ%g-

The preparation to be’spray ied can be any s
opigmalrpadion sizeeand iap wptimhludryipg tompergindal  di sper si on, or
paste that may be atom zed using the sel ected
spray-dryi ng apparatus. In a standard procedure, the
pr ePalymeison i s sprayed into a current of warmfiltered
air _that o :
Soth‘ c‘ilsperswns including VX-950 and a polymer (or solid state carrier) included
herein.

In one embodiment, a polymer in the present invention is able to dissolve in
aqueous media. The solubility of the polymers may be pH-independent or pH-dependent.
The latter include one or more enteric polymers. The term "enteric polymer" refers to a
polymer that is preferentially soluble in the less acidic environment of the intestine
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 biologically inert. In order to improve the physical

stability of the solid dispersions, the glass transition temperature (Tg) of the polymer

17



evaporates the solvent and conveys the dried product
to a collector (e.g., a cyclone). The spent air is

wo b@s/1z3oh@ust ed with the sol vent, or alternatiRel/yS1008019929
spent air is sent to a condenser to capture and
potentially recycle the solvent. Commercially
avai |l abl e types of apparatus may be used to conduct
the spray-drying. For exanple, comrercial spray dryers

shaule bHEQM%ﬁ@& P80 YroBbEdMpl é; e ferfith MNih&:'s hSveth g1a§sfh%nE§Ql

line of spray driers manufactured by Niro) (see,
terpprgatpryiah kesipqualdo 20%?@1thm2m)glaspﬁmsltmny¢mgemtym Qfahe grug

(e.gg?lfy%g;)@t éil%réf&?%lsp gtmﬁ:m]ﬁ)’e a?lzésisé gr%gglltzg tgi’nppr i thabxls
wightin hlems {0 ahabott 15093 oflthe dmgee. gnﬁé@@ﬁl}n ESmnﬁleﬁdSEuﬁgfl)lé g&ss

0 ta
e O ES! P UuRER AP HE BB gD ot SgFesCBrhEs °C

at Iﬂadsoutaoq e@edtm@@lt AWput 108 °0, 2aest hnouPl 10 &, 4t leadtRBout 115 °C,
ability t he resultlng sol uti on and the

at keaﬁt@bwt 1129 gf atﬂqaét DEWPIZACK 8t 1past alvat £3) U iableast about 135 °C,
at @@Q%Eé\h'lﬁg féhaﬁlééktsa%&hl‘ °@f t] t%hy o g%g%l mgng&ut%S‘@c,

he size artic e resu
at ]@nsﬁdb«mt 160&Cat ﬂqst%owﬂ(ﬁ r?éft htdek&t ftout BT & ot apleasgatiomy 175 °C

A bt S S b e o
behbied &Wt ﬁle| dndéi’i}ﬁ)iﬂg @6chaib@8¢ hat 2pélyMer ﬁﬁl@la Ini ghélt P n%e afal19 Ras

and Spray-Drying" 50, Chem En Prog ries
loverea%&}ar nrql?ﬂgié Aiogm ferppRIatyfey ygmarcym gap@ Fateeinstabilizing

théé\shfgblcﬁr&tdbﬂ t%fﬁxem%fp’ﬁw{ §>hafd1 ?&%Jnabom 60 C to about

for exanple, ‘from abou C to about 150 C
pr eMﬂ&l@hgllyﬁ therhyateseapidy of thecpokyuers shbbll 18, asdow as padsﬂbm

d | duct ed t
Fop e PueLr ohyRrRAiel i et ey SBog ek a6t paBeor
coipdsittonsispheadierivetl absbatt 6% feldtive aamidityd In séme frefbrred

bout 56 C or 58 C. Renoval of the solvent may require
mg ‘g‘H’ngéq@@ Relygeyhasdess thay abewtdi 7awater ahgorption. fgt expmpledess

thalﬁeagoﬂ@% ks Ql?anglbouth"%) R BAHLLOERE 1EIREH %6{&%«75 ?ﬁ@ﬁ%ﬂt

C), vacuum drying, mcrowave drying, rotary
abWWm ipsethah abant @ lesy thou aboud B% nglessethgl gboht nvedbarut

ol A RS 0, AR AR BB YR v
gerndliyeiat about 9% water absorption. The hygroscopicity can also affect the physical
stability of the solid dispersions. Generally, moisture adsorbed in the polymers can
greatly reduce the Tj of the polymers as well as the resulting solid dispersions, which will
further reduce the physical stability of the solid dispersions as described above.

In one embodiment, the polymer is one 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 (e.g., Eudragit® E); cyclodextrins (e.g., B-cyclodextin) and copolymers
and derivatives thereof, including for example PVP-VA (polyvinylpyrollidone-vinyl
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within the solid. There is a direct relationship

bet ween bul k density/flow and residual solvent; the
woe@harsothe bul k density/better flow, the hi ghreT/URE05/019929

residual solvent. It may be advantageous to optimn ze

the powder flow and bul k density and use secondary

drying to renove the residual solvent. In one .

enbodi ment of this invention, the solid dispersionis

acEiatH) dhh@ehe(ifrd:feﬂed Ehbodimbasl tﬁ’d PdlEeral hﬁﬂ@k‘)‘pr@p@hﬁetﬁﬂﬁellulose

out 8 hours has been found effective in certain

(Hé’%%}zl Swrdis SIRMC 558 er HEMSp iones disouased diefein, derpokimer is a pH-

SNt SHREBIRD, Rl Rlinal HRASEOFRRILORAL B fo o

lithited td.- ds8ulosk geirivgtivds (4.5., @lfuduse atuate phcthhiater(€APYS gjixﬁ’leﬂypropyl

b SR B R OB e s edb it

(HPMCAS), v&bbxynikthylekditlode WONEY bt £sa3ChMBH (e.gl, A sSHR salt such as
enbodi ment's,” the solvent includes a m xture of

(CM-Ra) 661516959 arftate rppelhitstefS1AD) slyidyasyprapniteeilid eserasetate
i B SE RS At RSB LR A acp s

m@kﬂﬂﬁlﬂ@% peetdty phthelac{MZAR)eor mtwhaherylets (e.d. /JEwinaght® S). In
I DY HIC TN T M.

susnhaie(HBMC:Ade be used in connection with this
|nv ntion, ~al cohol s have been found to react with

BetEgOhE GRRYEEY; thapelymgr is gp jpsolblegrgsstinkedipglymer, for
exd;ﬁlsréa Vi AR roiabie (% és?’g‘@%‘iié)' cularly to form

[ al s) is preferred. ~Suc vent shoul d not
c 0 ntI’aﬁmb@dim@iS g#hewﬁh@drua ferinsial salidl dispersion iwith anpwilyerher, fok n

f d
B T IO E e .
to Ué-tO@Dweightmf elieesrohé dlspa‘siy)mﬁf typioallis GedsNaboa Z0%6, tdn@ ﬁbréﬂnﬁlﬁly at

lea(sgellbs u’é iﬂy%%o%%gg%pfe( gtt lgaesrt a%:?l? g§ ‘Faot q%g(lﬁ)égzttbg%/{ %eﬂ}n%?ra% }ﬁg@q aﬁgut 45%,

or hb &R SO%QE Sxub.5mpi ehé %%untﬂ"@piaﬁw t§|u€9§% #£1:809nd ferably

tenperature drying range nay fied to prepare an
abeyp 80 gt less) foge atmubﬁS% Aslewo abait Bé%ambﬂ!se,cabauteﬁ:ﬁ%yr less,

ab?&t%g%e(q 185 a&ta'bg %lg@r o 1e ne enitd kﬁéﬁlt e%%lﬂ? gmﬁrale én an

to | n’pr ove SOl ven rem)va
arfoontaf up oovethost SQ%aif tieerradal wei gbmfthd:dlq&rdlﬁﬁ@nd Ovenl bk y
| solid
sp%afréc&gfz: lgri% : Ir}% out 48 ) andpSrZ%V Isgc% a% %%(I)ur{%9%, about 49.5%, about 50%,
about 50.5%, or about 51%).

In one of the more specific embodiments of this invention, the polymer is

polyvinylpyrrolidone (PVP) (e.g., PVP29/32) and is present in an amount of up to about
50% (or more specifically, about 50%). As disclosed herein, a dispersion comprising
about 49.5% PVP K29/32 is included within this invention.

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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of VX-950 for downstream processing such as

tabletting. At higher tenperatures, crystallization or
W@ b@gitzale degr adati on of VX-950 may occur. At POWER2005/019929

tenperatures, a sufficient anount of the solvent may

not be renoved. The nethods herein provide a optinal

particle size and an optimal drying tenperature.

Pol ymers Solid dispersions including VX-950 and a
1eBOABSTRI0%, %k 1e8.6] abButSHi594, @t 168K hb&H 5046 HEE GreARE Eirfsorden

one enbodi ment, a polyner in the present i nvention is
prefeyred qrepodinaenss, the drig isesenisn pe aingunt bavesn bt KB foyand 52%,

p

i Fologat S tia % s BOSERIAERH o8 oPIAHERER O g
abowey the'behyner lSCprpHﬂhMﬂEn amoefiterf at least abga I29%e Emd praferdbdy at least

ab i 3l st Bt gl 80 20 5% G et SR 0% S PR AR
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ab&E RCthdsy a@@ﬁo&'sg Wg@v 1&@' r( Ae%%q odgh%lt,gﬁéiﬁ& 58 i WPhove

physi C: stabil i Re 50 ons
amglnatsﬁ up taatwut 5@ of ﬁmpetathgkﬁ o(F ) dquersﬁdm(am) b\}ﬂf(&ﬁ(&h ould

sposti P herte e aoagp acanSop e S AP olls Sec 4530 pbone 0%

ab@ﬂ 86)59%, or Souf5 BAJ. €l sbid lj)ré»fcl?rﬁbdgalnﬂﬁﬁlntlefn@s‘1 Hetdr@dand polymer are
nperature of the drug (e.g., VX-950). O her

Preﬁ?réﬂlefqué’éllma}‘%} REoEntfoee exeash of the 9Phymsn andsip drugraks up
ab&ft’ Abir b{sth\é\"p&labxglaggcb\%i he b e %Q&&H‘n ]Iﬁ (91?? gxfeférfeﬁ eﬂfbﬂ lents,

| es o suitab SS tranS|
thet cessppmcat furtbe indludes otheomynme ingrédigits dm:hais al sefadtarslfo th SBS) or
ut 100 C

vigigin TR InGaRieréed pu@hmafGite 15 60 BeSin Ress than

ab@iﬁ Q0% blyhbei SE of &e digastionah® ekandpl1ess thah abRASY, l@}b@é&htl@@s
at | east about 130 0C,_ at |east about 135 C, at

thap éh@%t 8B, eighp lestthan abqus 2% byaweight, leastharcabout 6fochysweight,
leséﬁﬁﬂ fab@u’% 9ooy @i %ilteﬁ% thED Pt 4‘% Q;S%lgfﬂ{)lgistqﬁ'%f%b%g{?)‘% b}G 0

C, east ab 65 0C, at ast a
Weaht Ileaﬂtanab@uﬂ‘?aﬁﬁweigbesr shoat h%éad weghgr dry
congltlo t 0 .be y the

"o BT b UEHE BB GoBen P peuc PR Hy imbune
effuivy faTstabilizingathd bqidalispbthi e Sedbalidiyg indlades inhibiting or
preventing, the crystallization of VX-950. Such stabilizing would inhibit the conversion
VX-950 from amorphous to crystalline form. For example, the polymer would prevent at
least a pertion (e.g., about 5%, about 10%, about 15%, about 20%, about 25%, about
30%, about 35%, about 40%, about 45%, about 50%, about 55%, about 60%, about 65%,
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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| ower nol ecular nobility at roomtenperature, which

can be a crucial factor in stabilizing the physical
wa@t@bitkiovey of the anmorphous solid dispersion. PCT/US2005/019929

Addi tionally, the hygroscopicity of the polyners

shoul d be as | ow as possible. For the purpose of

conparison in this application, the hygroscopicity of

a polymer or conposition is characterized at about 60%
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pot}lmmr @&d]ﬂ,,whelﬁ@tdﬂ@ﬂ unglef Qﬁn(ﬁi@dﬁﬂﬁﬁloﬁé/ Be Wbstantially free of absorbed
a& ol yvinyl pyrol | idone-vinylacetate). In sone preferred

odi ments, the polyner is

h y d BO 7ﬂ‘19 ?QIQbﬁkefrﬁfomd 1oL Eﬁ”rhﬁts &r l{e’d@& blﬁ’tg G{ scﬁ\?‘enl't_ﬁj}{ﬁalﬁé Bor

As di scussed herein
Spr;&qu@p@mmemsseénclenvq:toghﬂtyﬁﬁ K-9%udh pmférl:hdpam’mbdmnen&n ther i c

e¥ Wflg ﬁlséed;&é( 1@%%6: OPI%E) enso }ne c’sg(nglixté obﬁﬁﬁaél? %: 85)5-950

It lbpmf@wﬁpha:pi;d pdimhé‘r)ﬂ; samTula uil £ $esfuhe Mhoh A @&ox{ bﬁN?R%g solvent
ro thyl cellul ose acetate sucm nat e
%m%?cne%kgﬁgm@m IOt 8eprgbigaten theest. or a sal t

t hegeghe pSlyfies, whed OSthHRES Rlth v319%0, 36 example in a solid dispersion

or in a liquid suspension, should increase the solubility of VX-950 in aqueous and

physiologically relative media either relative to the solubility of VX-950 in the absence
of polymer or relative to the solubility of VX-950 when combined with a reference
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 from 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.
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(CMC-Na)); cellulose acetate trinellitate (CAT),

hydr oxypr opyl cel | ul ose acetate phthal ate (HPCAP),
whyasaxipps opyl met hyl - cel | ul ose acet at e pht hal aP@T/US2005/019929

(HPMCAP) , and net hyl cel | ul ose acetate phthal ate

(MCAP), or polynethacrylates (e.g., Eudragit(r) S). In

sone preferred enbodi nents, the polyner is

hydr oxypropyl nethyl cellul ose acetate succinate

( HPNCAS): polyfheY SoufN@iph6Ve OB abilk6r PRLlosger 1s an
i nsol ubl e cross-1inked polyner, for exanple a

pol yvilie Pplymes shoybhieptevegne oCmesspefithelband)ing, ladministration or

'%%@% 2hey the drug fornms a solid dispersion
Su&%?ﬁgb p083ﬁ§?§§$%r exanpl e VX-950 with an HPMC or
HPMIAThp pblymer shonhienct imeradt uafavprablyneith odbieghanadeatidahe

t ot al mg%%ht ﬁf the solid dispersion is typically at
COPRGRSNtS, HY FXABRISFEXANE Sy ef er abl y at | east about 30%

for Te¥amRibRity 8t a tRaRkted B Mer %&%thé?tcolnﬁé%lg%*ﬁﬂ Bt tedfddsing
at | east about 45% or about 5096&e.g:, 49.5% . The
thesspsayidrying mehyide for| ofheg psthodgglpseibell bersin tafernparedmerphous

o4 88l 5 PRI SR Koy

resiggse tathe édn'matioﬁﬁf’%ryﬂtalk,em ?thef propertie ;a‘bd)d%rﬂméd totaeference
A 0 i

N RTINS R A

HRNIEAS] el Bf a BetbREeN) e 2DBUS of $YmitcE TRYE; SUSTstARnEPRUS0.

49% about 49.5% about 50% about 50.5% or” about
E-5aw/ea.nmdﬁteéﬁ@peﬁltlem@%%te@p&etﬂ defesminetycheihes itishibits thy time to
. . - p Ly ol Cdo
o V55 R B AL KN 50 SOV LR o
conthalgtl caBditi¢rsr bynwleass e®i 73 #all00%, aldd0% £5006)1 as Alse reference

di scl osed herein, a dispersi,on conpri,sing ahout 49.5%
PreBORRE G 4 5L PSR PR R (R0 AOBRERGH 1 o amproved
bicaRgldbeity 6rdnhilie idlativehe chystBite vao5@Cl udes a sol id

di spersion of VX-950 and a cellulosic polyner, for

exanpl e an HPMC or an HPMCAS pol yner. In some

pr ekgiigoenbodi nents, the drug (i.e., VX-950) is
present In an anmount of at |east about 20% of the

di spesobiil disperfion oesthemiompmtitibe asy iwdhaleta PFegtastt Al eafattant or

o2} o P SR P B A0 0 B
dispérsi®@iaRd an aqueous medium. An appropriate surfactant or surfactant mixture may
also enhance aqueous solubility and bioavailability of VX-950 from a solid dispersion.
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®), sodium lauryl sulfate (SLS), sodium dodecylbenzene sulfonate
(SDBS) dioctyl sodium sulfosuccinate (Docusate), dioxycholic acid sodium salt (DOSS),
Sorbitan Monostearate, Sorbitan Tristearate, hexadecyltrimethyl ammonium bromide
(HTAB), Sodium N-lauroylsarcosine, Sodium Oleate, Sodium 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 monohydrate, Labrasol, PEG 8 caprylic/capric
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preferred enbodi nents, the drug is present in an

anount between about 48% and 52% such as about 49%
WwW@bwati230% 5% about 50% about 50.5% or aboutPELYS2005019929

descri bed above, the polyner is present in an anount

of at |east about 20% and preferably at |east about

30% for exanple, at |east about 35% at |east about

40% at | east about 45% or about 50% (e.g., 49.5%.

glydatdesianécutct, didtRyIeR dlycad BRMbetRA%R, S5B&S) H@H@ pol ethylene
referablé about 80% or |ess, for exanpl e about % or

glycelaydronysigaratep Fauspcholis Acids Bhuienis 568, dluropis 108 sod Pl otis

e

satuateall poh@lghhzenif glydeeidel (thtcas@)) Saeudfiesampdosfsuch surfactants
bout 48%. and, 5 such as _about

%
0555 Ok oSO B S o bW B Dt o Span

6558{%1 25) TwESITI, Pagxy6r 908 B1esiiOF 08 B dum 1 Ry1du St 2OXK), Vitamin
mer are present in rough% equal anounts, for
ﬁ% lgoaawdcﬂop%@effoﬁ}#@d jaminE Tﬁ@garmr@@qu about

hal frp0 Em%) it of e%ﬁggﬁgﬁ mgé/\gs ﬂp{] g&ﬂ& $lirbagy %La%@ﬁ td fle total

sone pre I Sper si on
weiight bfidie solit dispersiommny bmbmwdare(ht—és %s llh‘éfeﬂbl}alts&lfrf)m(abaﬂtl to
SLS o itam n. E TP . l.p sone ferred
b mor eSlepafhy Bp iAo e s Snbbiy e ebSitags abou
3% abalit 4%) % hounedght of the dispersion, for exanple
I es than about 9%y wei ght, |ess than about 8%y
gertay odHmgRis, orukRf thesusfactant glasive fohe %@u\telght of

the6s<ﬁ}¥ diéﬁér%ﬁ is At@tscét JbBﬁ'trb f‘%? tra fal?l/ea B%I.WO 5%,9‘%13 nrlq}es S

about 4% by wei ght, less bout
preferably ableest abods %A@tggmboutd%)a Bm tltesel%llbxgdlmmtg Itlte sukfactant

f. | hould b
o STRRH AL S 3y 9 BT 155, BB B o Pt
abcm |1iz% ahomp er%;h avout mba:blbmta%tgtbmﬁcsf%t%gaggrghlagb&ﬂr@ aBbut 5%,
fi t t ation o uc
bt 4l Rhost A%, AR A4 KPSt T4 S ShoNKAER e apRles Bereimy o
emBHRFRROMSerdif i Msthehht i afn%{&lnf SHab&A19p i)% wefé}ﬂ&s géeferred

pol ymer woul d prevent at |east a portion
5% Aalsspeciallp pyefertrd ambpgigent ingludeLDs0lidalispetsidSsEV 685Ut

R e R R R A
49 §teaftae HPME pobin@dGuth syt BMICESO, mdl BIdf a BBy suchQs SLS.
Another especially preferred embodiment includes a solid dispersion of VX-950,
HPMCAS, and a surfactant. For example a solid dispersion including 49.5% VX-950,
49.5% of an HPMCAS polymer, and 1% of a surfactant such as SLS.
HPMCAS is available in a variety of grades from ShinEtsu, including AS-LF,
AS-MF, AS-HF, AS-LG, AS-MG, AS-HG. Each of these grades vary with the percent

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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crystalline form Stabilization can be neasured, for
exanpl e, by neasuring the glass transition tenperature
w@booshe303e®l i d di spersion, neasuring the rate oOPCT/US2005/019929
rel axation of the anorphous material, or by neasuring
the solubility or bioavailability of VX-950. Suitable
pol ynmers for use in conbination wth VX-950, for
exanple to forma solid dispersion such as an
ano PRAfidsertichl AnpbSiREsHORso HRCHEAnLBME TR Sordls JTRHEOSS and
the follow ng properties: 1. The glass transition '
they sohip dispersions acondine tpdhiy inentimgndben@vtberprecsnssd fertpremaring a
] 10- | ar  t .aSS .
o BS80S Ry APl i 3Bccion
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th th | transition t. erature of - 950, and. .
priph O geERSRGh Clop SN KIIGABP A oy e kT Rgipulaied nto
tabldt Of AUGuitl @ﬁ%@ﬁs@&ﬂgr AlGhch PearRadédtied] eeMBbsitidTR! dRXR B, and

at | east about 100 OC, at |east about 105 C, at | east
phapueuticggoalations wenlskbegdpduded mithicthisinversion(e. gbeustained 0

s g0l g he TRl P o

knesizo compicdaéntd & coodingjtodabbemn. mehod§ ijee phndivack sfRhatdadeatical

rel ativel n- hygrascopi ¢.. For exanple, th o] yner
ExgRsT. Snena e G Rt e lticn PEETLbE or b
phdr@BsetiBanddpastiatidf% wat er, for exanple, |ess than
about 9% |ess than about 8% |ess than _about 7% |ess
t haficemsdinglyeaphasmasesgeal compositiin ronguising 85%-9pf irpravidast
0 04. .
herdlh SAEh SRRl AR AR et piime LRI AR Lo carie
dilgrmt,swveltticlnt Iredome dnibodinaxdntsa Bed X940 isin @emorhoud foem. In some
ol.ynmer sh ave,si.m | of. .hetter solubility . in
e SR8 Sk 25 B s i & Rlig ARperion 16 Bbarpiubhpdfsalia
dish@siohatTHete WX-338Forns unldd@persions arpeteliaBB Hr&pardd e disclosed
polymer will dissolve in one or nore of the sane
hergigh yvent s or sol vent systems as VX-950. It is preferred
t hay $RRnBEMIGY, thedinPQiidh }i&md@s é‘hh%ﬁﬂééuﬁ%%o
non- hydroxy contai ni ng sol vent stuch as nethy
suspensgmi fdenulatist ineleding p selidcdisgzrsiat suspendbdineoliquidiveliidie It has

alséJ §‘|f%fl§%@}dst§%rep§?fgﬁég) éorl]ﬁp%si\{\foglsh are't _ogsg 81’at fngfudg t ae%hi%mll of z% least

one polymer (e.g., a cellulosic polymer such as HPMC or HPMCAS), not necessarily as a

Pg%%tlon thatis a

component of the solid dispersion, but possibly as a physical mixture or in solution with
the liquid vehicle.

In some embodiments, the polymer helps to prevent the crystallization of
supersaturated VX-950 in solution, for example, when amorphous VX-950 is suspended
in the liquid 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 example, 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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or in a liquid suspension, should increase the
solubility of VX-950 in aqueous and physiologically
W0 edoatizings nedi a either relative to the sol ubi | PeUS$005/019929
VX-950 in the absence of polynmer or relative to the
solubility of VX-950 when conmbined wth a reference
pol ynmer. For exanple, the polyner could increase the
sol ubility of anorphous VX-950 by reducing the anmount
VE956aRd plfisre X IDR gﬁé}@bn&ﬁﬁytﬁfnto? sbIabiizYE VRLIJONR the liquid
VX-950, either froma solid annrg ous di spersion or
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vehigler da sg preferred smbediments, the pelysweaensl helpste previentramsorphive
\p: 2T ?J}Mul kdt iffo xcfflf'cf]ﬂfsg%tsi%n %w%%&%crgsﬁﬁﬁﬁe VX-950 for at
e spray arying

conponent can e t est usin
leaséamod%h@ms, ablehst mbors Hods) atdesscatiobes htwes, et least@bdburriMhaors,
[PhoL P 03|t|on The candi date conposition can
or%ee%b %% St erms of stability, resistance to the
for Fméneﬂﬁle G angtys elbsdinht @é bﬁdnrﬁééiﬁeiltcbﬁ%os@&gcompnses a
npared to a reference p arat i on, 3
POE’% shichas giselblosiopelymenggipfoinsluded %’@n a glugbmﬂhwo‘iwnples

of HP M%%olﬁﬁ@s ﬁio’ﬁ fd & Péi&?fb briorfs: ngclude%r c\ﬁbg@fgr rl!tséE
ECToAE: B o aEh Aty et

Wl&lcmb@ §1SP¢r§inn3:Qh§>|Vd I:IBMQ;@reekhm tdshﬁedrpmetmmetslm ipolytners that

i BDLBAR DR (gt Os0RATho R <PP! Vot edi at ed

conversion at a gl ven

ti nrm semebeprefennsd e@bddtiento vk bi B hydyoxgbropBAsbth§ilelifloséS
or 110% as well as_the_ reference preparation,

009
(H@@ PRLyIF BareseRdRPdEId shickdtsed t%%sneéétaéalp id dhispersion. For
18THPNIE B350 ié prefi@sid dPi @?elfi 123y A V){ﬁlgg%lets%thglp ?ut 10% by

so ub|I|ty relative to c sta |ne
wejght §¢-& ¢l alefius perhyi weigor a@vhﬁfb by oveigis, dboarB%rhy wieight, unﬁema% ‘

by %{gfha%)glﬂtl% bAy @glgixe %Boutbj% 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 HPMC 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. In some more preferred embodiments, the
liquid 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 HPMCAS 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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surfactant m xture would generally decrease the

interfacial tension between the solid dispersion and
wamoaqesoas medi um  An appropriate surfactant BET/US2005/019929

surfactant mxture may al so enhance aqueous sol ubility

and bioavailability of VX-950 froma solid dispersion.

The surfactants for use in connection with the present

i nvention include, but are not limted to, sorbitan
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|
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rel ative to the total weight of the solid di spersion
eXgipientjs a spsiimenusgd €5 3 sagiepprarbicledn g dosage ferny, oppddeBten 1

phﬁr@ha@@ﬁiéﬁl clagxﬁbsﬂf@ﬂ € ;E‘f)@é' l@cﬁhﬂng 53 2 (g}lf)tr%%na 1;311 %E/Q HBsage

. about 1% out 2% <about
forab d@?tells%ts inpludey ubirg neﬂbmﬂediermhxenﬁshimawgnams a:dhemhs

f thwe to the.tatal SO|Id
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. %e- g...about 1% . In these enbodi nents, the surfact ant
binders, stabﬂ?zers and substances to improve the appearance of a composition.

Processes for preparing a formulation comprising an amorphous form of VX-950,
or a dispersion or composition thereof, into a dosage form suitable to administration to a
mammal are also included herein. Preferably, the formulation comprises a solid
dispersion prepared as described herein.

Accordingly, another embodiment of this invention provides a composition
comprising VX-950, or a pharmaceutically acceptable salt thereof. According to 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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woul d be present in an anount of no nore than about

15% and preferably no nore than about 12% about 11%
w@b@at23bd@e about 9% about 8% about 7% aboupCBU$2005/019929

about 5% about 4% about 3% about 2%or about 1% As

shown in the exanpl es herein, an enbodi nent wherein

the surfactant is in an anount of about 1% by wei ght

is preferred. An especially preferred enbodi nent
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sucsasedHerein MM Jund P¥Rhis #)eBtib) 1&1&6@1{5 ’@X)’%@f are defined

grades from Shi nEtsu, including AS- 'L 5- HF,

to imgludesphasmangutically. aqeeptable deriyptives s progried élgerwér 34\ with
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manner, sim

ed f
ol BAHRTS 3 DU GUS S APy A LlePh AP Rt 1A reapient, i

ca@em@rdmaﬂg (Bt PbiSIAdiRICaY) ﬁ&ﬁnﬁ&m ofthisTii@ertiBh ”Palﬁf:ularly
VX-950 and the solid dispersions according to this

favow&%lwwemﬂ wediugs g dhosp thet inseease the bwpvael,gbnﬂlitmf the
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by elbersing en ethlly apmanmrcé aotiapaind (t@hqamsvret rieadily dbsorbérkinto the blood)

de rior .to tration
o BB N LT B T el 5. o
llvéloblmﬂ @tipdphatic @yserhpldladive @;rth@pérteﬂtsp@ln@su PREBSE D bdrn
conposi tions, dosage forns, an

uch phar maceuti cal
memﬁ rdﬁ%taé‘é(f’ﬁ Whtre £ gFouRI W stovibangss Paresis sokehilify @8 agiivierapsport
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rel ease fornulations). The fornulations
pr epbe ¥&-W) uidizedhiowhe compesitions &ldemcibodi;l Q‘f gﬁuk Dwkmtoamay also

M B I
propeeiber Sl th@lifications are known in the art and include those which increase
biological penetration into a given biological system (e.g., blood, lymphatic system,
central nervous system), increase oral availability, increase solubility to allow
administration by injection, alter metabolism and alter rate of excretion.
Pharmaceutically acceptable carriers that may be used in these compositions
include, but are not limited to, ion exchangers, alumina, aluminum stearate, lecithin,
serum proteins, such as human serum albumin, buffer substances such as phosphates,
glycine, sorbic acid, potassium sorbate, partial glyceride mixtures of saturated vegetable
fatty acids, water, salts or electrolytes, such as protamine sulfate, disodium hydrogen
phosphate, potassium hydrogen phosphate, sodium chloride, zinc salts, colloidal silica,
magnesium trisilicate, polyvinyl pyrrolidone, cellulose based substances, polyethylene
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pharmaceuti cal adm nistration. Accordingly, a

phar maceuti cal conposition conprising VX-950 is .
w@e@silg®ds herei n. Such conpositions typical ly BPONMUS2005/619929

pharmaceutical Iy acceptable carrier, diluent, or

vehicle. In sonme enbodi nents, the VX-950 is in

anor phous form In sone enbodi nents, the VX-950 is in

the formof a solid dispersion (e.g., an anorphous
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formibatéd forr phlarﬂfaceutlcal administration to a mammal, preferably a human being.

Although the forms of VX-950 and the dispersions provided herein are preferably
formulated for oral administration, other formulations could be obtained.

Other pharmaceutical compositions of the present invention (as well as
compositions for use in methods, combinations, kits, and packs of this inventions) may be
administered orally, parenterally, sublingually, by inhalation spray, topically, rectally,
nasally, buccally, vaginally or via an implanted reservoir. The term “parenteral” as used
herein includes subcutaneous, intravenous, intramuscular, intra articular, intra synovial,
intrasternal, intrathecal, intrahepatic, intralesional and intracranial injection or infusion

techniques. Preferably, the compositions are administered orally or intravenously.

28



crystallization by the polyner of the supersatured

sol ubilized VX-950 out of the liquid vehicle. In sone
w@e@saeioed enbodi nents, the polymer can hel p tBCPUS265019929

anor phous VX-950 fornmulated into a |iquid suspension

from becom ng crystalline VX-950 for at |east about 2

hours, at |east about 4 hours, at |east about 8 hours,

at | east about 12 hours, or at |east about 24 hours.

Thermcfs@geelevémoiaﬂa&h fa&suterm%i lalBFﬁﬁ*th(B Ad%%ﬁ?%lﬁ‘%lﬂt *)é‘x"ﬁay,

osition conprises a po nmer uch as a ce OoSI C
prﬁfsr hefrorg abeuyp0 Tm@bouaé@ mg/ka |bﬁd3awpugatneaj dpee§l ¥X-950 are useful

fofgxr@%vgﬁndﬁfanﬁﬁﬁleg &,‘V%EJ atédld%éagé‘] ¢ orsgfng @m‘i:vs{llﬁlents,

ations inc ose escri use
dosageileveth @O abnst %Mouﬂ—lﬂ\@éa;afc& ekaopin fiiotn sHout 1 edabout 4
; G 1CE e ot
ol il oSt 0550 Sy iy i domen eesbon baaicises e of

I%ﬁ%‘ﬂd:b]&ﬁl@ie& at S8Rt PO kgRkSinBdeD Wﬁﬁ&ﬂbﬁh&ﬁﬁ&%ﬁh@&hw' ose
(HPMC) polynmer is present in a |I3)l;ld vehicle used to

CogIpeRHPRS of, Hd|aceprding i s Bryentivgrwild mémenstﬂpmomousl to
abB tﬁt?xﬁéls e g%)h ?E%f%rﬁftﬂ’&‘#r YeRioGl £ o'oegné)ﬁ% gﬂg#\ggr dﬁf o a.{ga%%}nvely,

as B%mwums gnﬁtsiona Bo smmeembx;dmmtg AtX-940 mndnﬁﬁdsth;edming fat ,

0,
coagc(ﬂy\g (3 %/?s% 106 }_r?/sbogl%I % é/ brx%\#ﬁ%gag{helfgt%%é)éig rell;aé)vely
stabmwbd(mevdmofs‘wmspr eferred enbodi nents, the liquid

vehi cl e i ncl udes an HPI\/C poI¥ r present from about

0. 15Peihadmgistration 439 bRaseghs 2 CeorAEIE éhergrym This @prount 3;
ac?\aezlg%gglteﬁ'tqﬁés{gl}g% n‘}ﬁﬁ‘legmlth thé @&‘Eéﬁﬂt%a}l%&%@&&ﬁta gﬁg?e 0

dosagergonmoydl wjeﬂmen@dg epcbmﬂie hemtlsated e thie gamldulueinbdé ef
neG for . .exar Ielesthan

1 t 10
adfid Ltr 8% At V\ﬁ\é@lcﬁl‘pre(pgﬁga? /)(B‘S}ﬁl ogll,ﬁbou 1 §g% active

compogtat (w/‘ab ORrbfeRMDY siubi jgéiaratidBotint A Foih auamgiU% t1cPdMRUE 80%
1% by wei ght, about 0.5% by wei ght, about 0.25% by
ac%“gﬁ’ﬂ’tpo“ out 0.1% by wei ght, or about 0.05% by

wei @ieh thd EbnSReRiIoRY &f Iﬁétfl&g of EfPQHl'v&ﬁfglﬁanl%e ¢driith 10n of

vehi cl e includes an ymer present roma
VX-930andoongss mord @@tlm @hltapelmo ror grophplaetict agents,etb:duﬂle O 2%

cmtgg ol.ﬂ'{aoaﬂh t1§e°/é‘%¥iu%6’§a19a25nt sHou% Be 8r%sé§1t£1 osageq rls of be&veen about

10 to 100%, and more preferably between about 10 to 80% of the dosage normally

administered in a monotherapy regimen.

Upon improvement of a patient's condition, a maintenance dose of a compound,
composition or combination of this invention may be administered, if necessary.
Subsequently, the dosage or frequency of administration, or both, may be reduced e.g., to
about 1/2 or 1/4 or less of the dosage or frequency of administration, as a function of the
symptoms, to a level at which the improved condition is retained when the symptoms
have been alleviated to the desired level, treatment should cease. Patients may, however,
require intermittent treatment on 2 long-term basis upon any recurrence of disease

symptoms.

29
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i ncluded herein. Preferably, the formulation caonprises

a s& ygt another embodiment the present invention provides a method of pre-
treating a biological substance intended for administration to a patient comprising the
step of contacting said biological substance with a pharmaceutically acceptable
composition comprising a compound of this invention. Such biological substances
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, etc;
sperm and ova; bone marrow and components thereof, and other fluids to be infused into

a patient such as saline, dextrose, etc. In some embodiments, VX-950 can be placed on

or in a device which is inserted into a patient.
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prior to administration; and instructions for carrying out drug administration in a manner
effective to treat or prevent HCV infection. Preferably the drug is in an oral dosage form.

Accordingly, this invention provides kits for the simultaneous or sequential
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 pharmaceutically
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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accordlng to thls 1nvent10n, a CYP inhibitor, and another anti- v1ral agent, preferably an
anti-HCV agent. Such anti-viral agents include, but are not limited to,
immunomodulatory agents, such as o-, B-, and y-interferons, pegylated derivatized
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,
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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the protease inhibitor in the liver.

In a method of this invention, the amount of CYP inhibitor administered is
sufficient to increase the blood levels of the VX-950 as compared to the blood levels of
this protease inhibitor in the absence of a CYP inhibitor. Advantageously, in a method of
this invention, an even further lower 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.
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Such adm ni stration can be used as a chronic or acute
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94; ?ﬁf SII excretion S{ ug conbi nation, and the judgment

341 5exet9oeRz0Ig TBlGgRIBIAH: dretih eyEsedieravelpsesing plemethiazole,
cinfstidireCitla8dnadbls TR BnPBleNBhidoh £ANE ﬂuv&{%&jﬁéﬂrﬁﬂ&eﬁﬁg, n%?aabtyo%e,

ingredients will also depend upon the particular
sergralings ingiaviearelionit, amptendve, fosasprowinsagabeendepiandr,t he
del(gzgi%rdpi%cg Ieﬂ{t%rhﬁ?cﬁfjgkt—éﬁnﬁld \8&%’7.\/ ref’;lelrreg %?i’t infqillq)itg)rr; ?nclude
ritonavir, ketoconazole, troleandomycin, 4-methyl pyrazole, cyclosporin, and
clomethiazole. For preferred dosage forms of ritonavir, see United States Patent 6,037,
157, and the documents cited therei_n: United States Patent 5,484,801, United States
Application 08/402,690, and International Applications WO 95/07696 and WO
95/09614).

The structure of VX-944 is provided below.
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The invention al so provides pharnmaceutical packs and

kits conprising anorphous VX-950, a solid dispersion,
W@e00d/1pdeaé maceut i cal conposition accordi ng to BEUSL005/019929

t he enbodi ments herein. The invention further provides

met hods for treating or preventing Hepatitis C virus

infection in a patient conprising adm nistering to the

patient a pharmaceutical conposition. The

phar maceuti cal conposition conprises any form of

VX-950, any solid dispersion, or any conposition

accorRGIStas IMRDH inhihsier éﬁomhmb@rdoﬁw\gXtAWammhmd IFN-q, and
AT i, NS Ll O ARG P ol .
i e i : i, A4 . $5% (20000 U7 NFatehL6,541, 196,
prot ease that is gﬁcessary for the |If(§ cycle of the
virus by adm ni st g?ng td séﬂ d patl ent any f r m of

VX- 950, any soli dO c
accordi ng of this 't| e Iy, met hods of
this |nvent|on<ar u dtotre a patient suffering

froma HCV infeR Such treatnment may conpletely
eradi cate the viral i nf ecti 3’ reduce the severity
thereof. More preferably, ég%&. ent is a human

bei Mbthdds fotSheatitftichRE a@ﬁ@%'a@%ﬂﬁ)oﬁrﬂﬁo @ﬁlﬁﬁ? Wt?é}ﬁ]&ﬁé] psen

provi des a nethod of prefreatin bi ol ogi ca

MoRQRSLeEPRSe ¢t RErcknovm— (seed® Ai037 gé? ashY erp eaalpEtuMBtabohsm
& S tacting said biological

B% s{ﬂé%{c gglwbyﬁpaﬁ'(%gdé(?]fngag%t ically acceptable

c 0 mAcGYP lirgnibitoo epployediy thisdoveptiomohap be hvinkibitoy €M dril Pone

Such bi ol ggi cal .subst ances_i.ncl ude, .but. are not .
isop e PG i BanpN EARoidrdnbis Tefianone soryme.
theTh@SIS: m®) @weﬂtme%s ifhROEHRUS B e Asor® el Q4089 158! dngthand

the |ike; ans such as kidney, liver, heéart, lung,

isogyrge. %b)é?l}?h iBhbitorsaray heatsedin @nﬁheéﬁﬁbnem@twn
the fnezQIneth@{i' de ﬁ’ﬁsrig&enftlhﬂ LS 1&9‘)1%&%‘1‘33!20% rcrlgnlgst%ree%

such as saline, dextrose, etc
WIWQ MNX}@S@I aay eolld)dlspnrswm oaambecdnq&)sl\dﬂn atcording to this
inv nsoenrt i nt %@g tient.. Phar naceut i CO”pOSl tions
¥ dP SIP PR 1p SeRafate dosee ? n "patient

packeshe @wﬁﬂumdﬂ @ndeeRtiicd 3BmPéiRn @ the c@fh@nﬁﬁ@ﬁ %abl y
t he whol e course of treatnen in a single package,
admpisipred ip sgparalp dpsage ks, qagh inbirbitopmex be hﬁgwl%med about

sinfIYAIAYE AR Shti Tl Adhd EPB R hibitor may be administered in any time period

around administration of the combination. That is, the CYP inhibitor may be

administered prior to, together with, or following each component of the combination.
The time period of administration should be such that the CYP inhibitor affects the
metabolism of a component of the combination, preferably, of VX-950. For example, if
VX-950 is administered first, the 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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prescriptions, where a pharmaci st divides a patients
supply of a pharmaceutical froma bul k supply, in that
wo b@spadorent al ways has access to the package PEBEEF1005/019929
contained in the patient pack, normally mssing in
traditional prescriptions. The inclusion of a package
insert has been shown to inprove patient conpliance
with the physician's instructions. Preferably the drug
IS TMomer BhGhisGORAGEn bOMBIe flfly WhdekstdiR, HRESIGHiRL Ex dnl} s are
the adm nistration of the con%lnatlon of the invention
setfgrthe Ahese grampley asg fas thrapurpase op Hivktratiom onkyt andrare potdkbe of
: e} i 0] it hi package i nsert
coR iR OB o U IO th 48} 9af, Poce of ¢ he
invention is a desirable additional feature of this
i nvention. According to further aspect of the
invention is a pack conp Sat | east any form of
VX- 95095@miy 5Oprefartd SPRNSIPHY methodd oW B Afst 5@1%ed in the art
according to this invention and an information insert
(seggng-ali? Pef 1 &R0 Y hiitiop eay s desirid in BEC'E assby et drdimg 66
knbWEmefpaotion. In an alternative enbodi ment of this
I nvention, the pharmaceutical pack further conprises
disamgple dpr e of additi onal agents as descri bed herein.
The additional agent or agents nmay be provided in the
san® golid Kispersion vaie peepareé cpapiising the doleving mpeiienaf (pérbéBage
f.q¥0|§§éka packaged kit for inhibiting HCV, or for a
0 k& "¢ o use in the treatnent of HCV infection or in
t hevpr-esenti on of 493, i nfecti on, conprising: a single
or a plurality of pharmaceutical fornulation of each
phaﬁ?@@éé@F&al cofi§eifent ; a container housing the
phagfrgceutical forygl ation(s) during storage and prior
to adm nistration; and instructions for carrying out
dr udhacdmprisgion dtwasiprépared byaiselviref VEOSDMEPMCE, SIS B

r event i,nfecti Preferably the drug is in an .
me&ﬁa?l-%%kga‘% i (m&llm@ by evipgratio ﬁg@ﬁg?léfﬁ“tbll%% Tpgion
evapotasioh Qhddr RecuahiN i He PRERYEW L mARE ¥SPirtialbs RAMIRLS bar@tlk 9P

of VX-950 (and optionally an additional agent) or
of ghowt % es thereof are prepared in a conventional
manner. Typically, such a kit will conprise, e.g., a
ExG@pRosi tion of each inhibitor and optionally the
addrtronal agent(s) in a pharnaceutically
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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acceptable carrier (and in one or in a plurality of

phar maceutical formulations) and witten instructions
wo e0osti®76i nul t aneous or sequential adm ni straPCDNS2005/019929

Preferably the drug is in an oral dosage formin

anot her enbodi nent, a packaged M is provided that

contains one or nore dosage forns (preferably an ora

dosage form) for self adm nistration; a container
Egg@ggg preferably seal ed, for housing the dosage forns

uring storage and prior to use; and instructions for

a pat bdint disersiar was meparell cognpadimgnhstollatvingingréients (percentage

f nsfructions will typically be witten instructions on
Oémﬁg%ﬂg " insert, a label, and/or on other components

of tymegkpt, and 4dmpdosage formor fornms are as

descri bed herein. Each dosage form may be individually

houd®F K3 in a ¥h¥et of a netal foil-plastic |laninate

W t hyreach dosageof ormisolated fromthe others in

i ndi vidual cells or bubbles, or the dosage forns may

be Hihesedhpbsitien 3 ivagpreparadbpdissilvingy X-9508 PVPAS30, end

supeigh S Rl Pk ol e csufo - o remond e

soB@fil) ONe i phrtiBle sideldR QR 6ER: fsQbH®. 15D g, cont ai ner
means, and the witten instructions for use. Such

Eacﬁaging nmeans nmay take the formof a cardboard or

E box, a plastic or foil pouch, etc. Enbodi nents
of this.Jqaventiaon may al.so involve di tional ,agents.
Ther TN s e oo e Bl AT percentase

of sétalpseigig):adm ni steri ng such additi onal agents.
Comphjnation Thera Met hods of this invention nmay al so
incgh%§5%dninist4£¥%on of anot her conponent conpri sing
an agdptponal aggpig,sel ected from an i nmunonodul at ory

agent; an antiviral agent; an inhibitor of HCV
proté8se; an inhl%itor of another target in the HCV

[if r.an inhibitor,of internal ribgsone. entr

or oade SRR A PRTTRH B vt e A5 e it oyble 5.
The1eaf) phrtibielsiz: @f the@iodiRiRiab&iti160 s, her eof . Accordi ngly,

I n apot her epbaodi nent, this invention provides a

et [BRPT ST PE RATHYeTa aRd riricispistpratso tesied{(sse thexolwping
ex@AMeOThel rflioR W)@D%qancliqﬁe ¥m@f§rﬁﬂg ?ﬁaat Mnﬁ%ﬂfﬂét&gs 8re

this invention, a CYP inhrbitor, and anot
alsgtgstedin vatiousgesays (spr bf Solkowiyg eamples).

Example 5

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

Table 1. Rat Pharmacokinetic data

RAT PK
Systemic Portal
Plasma Plasma
Dose oral F (%) Fa (%)
[ VX-950 Formulation (mg/kg)
3mg/ml Solution in Propylene Glycol 30 24% 15.2%
Crystalline Aqueous Suspension 30 1.1% 4.7%
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anti-HCV agent. Such anti-viral agents include, but

are not limted to, imunonodul atory agents, such as
w@re05/183076 and g-i nterferons, pegyl ated deri vat P@EUS2005/019929

i nterferon-a conmpounds, and thynosin; other anti-viral

agents, such as ribavirin, amantadi ne, and

t el bi vudi ne; other inhibitors of hepatitis C proteases

(NS2-NS3 i nhibitors and NS3/ NS4A i nhibitors);

i i th [if ,
incl%t (’bﬁ lgﬁg%rsu gﬁ%ﬁ{e?a;qg, §(;d et alib;ao(r:gfe:sg_o%

HH-ot i n‘J.I Tal | UUb(.”rE erITl W
phBaEPhepEATEqH §‘Fﬁpﬁ‘F319“nﬁW§i/’f‘%r s, j5uC ch as IyP
InhLbIt(’YPéa\‘thdilSHeFﬁ%undc of Lun?Y ed Qtapé Pat-bnt 1.4%
5118 Oilsp8fons 6, 498, 178, 6, 344, 465, 6, 054, 472, D

0/199 19447020 SVE) IO - 7’6331’ and nycophepol i c
aci (k AREEYGHI MpSodsRESOf . |andoi nEl udiingpy bup n64.4%

éé‘b/ﬁ“?"s 8/ 3 pyPa@ng/ or VX 944); or
8% g%} aqi s@bcveSOEa‘h agedy, may. b776%

dé@%e‘é&?sf)ﬂg NN ZE%%L e I fors. agl\lmTemd:e:r\éH t.g&
| pat KaAsolveRTEL %aﬁquqqg%_ﬁgf o jﬁ@fa o 3

T U\‘:j\,TITDI rr C('l"l_y

6V KB0EA% PRGBS R V- 950/ may_ be forful at ed
i 36 eoldos-dfeCHBIOH, aqmosadm t B8nal_agkat% may 1#0-6%
for mul at ed 1oegeKhes0 or in anotlher dosage form VX-950
CafIvBR- dRses PEGCR00BXampbis.dokef|or 80 al t er 56 dur | n24.3t
dosage of the additional agent. A nethod according to
this invention may al so conprise the step of

adm ni stering a cytochrome P450 nmonooxygenase
Exanipleé t or. CYP inhibitors may be useful in increasing

liver concentratio [ as] f
comyangepBognon AV G300 Ve PilT B SRk EUE e 1

Tt'B% ARy ARt §3E85@EorhFHRne WsRg waba GDmar(HHﬁ%knﬁv&ﬁnecﬁ Ldb a

drug (&.9g., by admnistering a CYP inhibitor) are well

al@mep’sed in the art. By admnistering a CYP inhibitor,
th| S | nvent i on pr OVI des fog{ dec/eLased met abol | sm of

of the pr ot ease | nh| b| tor are ther eby |npr oved The

advantages of inproving the pharmacokinetics of a drug
are well accepted in the%ért]. Cumx Toax | T12
Formulation pg/ml | hr | hr
20% VRT108720/77% PVP K30/ 15.12 0.89 133 |2.25 Mean
3% SLS
solid dispersion (EtOH) 53.85 66 43 | 31 CV%
25% VRT108720/ 72% PVPK30/ 581 0.38 1.17 1 1.82 Mean
3% SLS
20 37 25 34 CV%
33% VRT108720/ 64% PVPK30/ 775 047 058 | 2.50 Mean
3% SL.S
Spray-drying 69.28 63 65 | 22 CV%
50% VRT108720/ 47% PVPK30/ 18.22 1.19 133 | 2.28 Mean
3% SLS
Spray-drying 3847 41 43 | 16 CV%
20% VRT108720/ 5% Pluronic
. 14 1.1714.42 Mean
F68/75% Kollidon VAG4 | 22| 1
melt dispersion 39.79 61 49 | 22 CV%
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Such i nprovenent may | ead to increased bl ood | evel s of
the protease inhibitor. Mre inportantly for HCV
WO b@sapioes, the i nprovenent nay | ead to i ncreaBe€mUS2005/019929
concentrations of the protease inhibitor in the liver.
In a nethod of this invention, the anmount of CYP
inhibitor admnistered is sufficient to increase the
bl ood | evel s of the VX-950 as conpared to the bl ood
by /IgBr108 7100k &, RIpdseaSE I nhifbrtor 1h the bence of a
CYP JsahicBhiion :\‘,)A%QVQnta eotslly, 004 a| ket qbdl9(;f t H¥lgan
Lo s over dobesol b b casey

I nventl ? an. even
elt di
JT T o CU (TC atcTT A} L "2

ersiqn .
4 1032 @éﬁf Q?Préio%r pt183%€6 i plgbbi L of A19PE). Mean
nbodi ment of [his]i

Accc7r537ﬁ’ Kglligon Ydddher e i nventi on
Aéi8asi i bl bl |
D
183

_provi desdt dispersidvod f or Is orCV%

209 IREIOBTRY/ 5Pv@remmpharehit § at ijons of = tient
sﬁrﬁg adﬁnéﬁi s?@(??g $b t padean
kby.gsf|f ectii ve| &

r ec €59 Kglliden Y3G4conpr

pat i enfelridpeRicaPeut i ca gotingp ¢f Vo940
TonooXygenase( i nhi bi Ter- 1N

atli.Ent|s 0dABec

@%Vﬁﬁa?gm(%lﬁsrz%%p t el Wi.Oh| Hepd¥iean s
ods of this verlti on may Mhe efd to
prever‘?feTE 518Nt fron b orfi ng’i nf gépedu&iﬁh CV%
Hepatitis (‘ Accordingly one enhod nt_oflthis
i nventi on provi des a met hod f or preventing a Hepatitis
Cvirus infection in a patient conprising
Eaffjigystering to the patient a) any formof VX-950,
any solid dispersion, or any conposition according to
t hi The phyidal sbiligng viiows cotpestiserdRd "ThO B YIBeRERE
i nhibitor. As would be realized by skilled
aB]Pazc'%‘iktWoners if a nethod of this invention is being
used to treat a patient prophylactically, and that
T4hd 2. epﬁvsml:gggﬁlwﬂ;@ct ed Wi th Hepat it | s Cvirus, the

o H havraof ~Ar o ane
TICL IIUU IICly l IIC[I l I Cal l IIC i III C\.al t UIT [ T CI Ul T, UTIC

enbodi nent of tRhiysicalrBrgnlity of Vi-83 Sl Risper§ionsm of

T (

S

VX-950, any so|id dispersjon, or any conpesdnidrplious
acFofmgiilivprt 0 this inventipn and a|cyt ochr@ngy&difife
normaxygRRase | obidsdor wher gi t he COMBIARI R 12led
Inhrbitors are[Tn therapepticalTy[eyT FEGkVIE AOUIRS | 2 mo
T’or tTeating preventing a Hepatitis C T ectjirom 1mn
ofp b moff MDG?‘?@%@&FEM CRfsed i sai pvgntijion invgl vesy
pt'i‘re 05GP t ofgo @Y CYPTTRRLIOT A | A Al A
polymer) 25°°C/60%
RH Closed A A A A
solvent evaporation, | 40°°C/75%
MeCI2 RH Open C
VX-950:PVP K30,
1:1 40°C/75% RH | Closed A A A
1% SLS
solvent evaporation,
EtOH:Me(Cl2, 8:2 60 °C Closed A A A
25°°C/60%
RH Closed A A A
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that inproves the pharmacoki netics of VX-950 may be
used in a nethod of this invention. These CYP

WO ndvsh23006 s | ncl ude, but are not limted to, rPCDOS005/019929
(WD 94/ 14436), ketoconazol e, trol eandonycin, 4-nethyl
pyrazol e, cycl osporin, clonethiazole, cinetidine,
itraconazol e, fluconazole, mconazole, fluvoxamn ne,
fl uoxeti ne, nefazodone, sertraline, indinavir,

et Himavi T, anmprenavir . f 0sSanpr enavi r,_saqui navir,
Lopi navi r_ del Rbysieal Seability Of M (]}.L,d Rﬁ@%‘dﬁard
VIDODPNP KBRf erfr ed CYMl bitors incllude rfitonavir,
1#et oconazol e, (400EES ) ﬂﬁﬁ_nﬁt/ﬁy pyriazdl g, A A
1 @y8ll®sporin, airgd)o@ onet hilazeglbgsd FOrapreferired dosmage A
forms of ritongy - gni t.ed St at eS| Pat @nt , 6,{03/,
ptZanand ¢ he dEBoriot R GORe Sl U o Sila s A
MRaEBRetone 48, 8QbeClisva RE (St ajpes Appl i cati gn C
087 402,690, and Tnternatijonal Applicakions WO 95/ 07696
and—WO-95/-09614)—Fhe——strdet ure—ot—V¢944—t-s—priovi-ded
e byger AR | b ol af ool o
1%)S-Ij$97, pegyl alnélgrl oav+1 S Cut1gtt n‘&
clinical devel w"; nt o ‘%# HMN—Markharde—at
Slhen: cAlos o AT i clapec neéa 4 5 | A
M (2 U. {S10°Bpisok 6}, 54beft96] . VX- 4 " Met Hodg flor

nedburrng‘tne api Tty of —a conmpound t Inhlblt
cytochronme P50 nonooxygenase activity are known (see
US 6, 037,157 and Yun, et al. Drug Metabolism &

_zﬂmnﬁn&ltlon vol. 21, pp. 403-407 (1993). A CYP

i nhibitor _ enployed in this invention e a .
i nhilbs elyral ngxgm 9f vgrieus @mﬁ@o%w%lteé{%h aﬁe quﬂglts are in Table 3

beloxQzyne. |f the CYP inhibitor inhibits nore than one
I sozyne, the inhibitor may neverthel ess inhibit one
i sozyne nore sel ectively than another isozyme. Any
i may be used in a nmethod of this
invention In a method of this |nvent|on the CYP

v _be ad St e 5 M ~fgrm
of VX 950 any solid &b t@WBW"or any conp05|t|qn
according tao t#-8% LK@ %S %SLS 4D 5% Bolwderinsage forjm or
i n sRpmnet e dosage forns. % AUC D-

Condition time isomer
(sealed containers)
K16 25C/160%RH 5 mo 22
K16 40C/75%RH 5 mo 28
K30 25C/60%RH 5 mo 3
K30 40C/75%RH 5 mo 7.5
Example 9

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

below.
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If the CYP inhibitor and the other conponents of the
conbi nation are adm ni stered in separate dosage forns,

wea@k/ 12306 bi t or

si mul taneously. Alternatively,

may be admi ni stered about
the CYP inhibitor

PCT/US2005/019929
may

be adm nistered in any tine period around
adm ni stration of the conbination.

i nhi bi tor
TaBle 4,064}

That
may be administered prior to,
mggdﬁgch conponent of the conbl nat| on.

is, the CYP
t oget her with,
The
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y be te
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under vacuum The product was mlled to particles wth
nmean particle size of about 200 nmm

Example 10

The effect of SLS concentration on the apparent solubility of VX-950 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%1/5%D) Smin.
No Excipients 2.7
Only PVP-K30 5.6
0.5%SLS 89.5%PVP 32.6
1%SLS 89%PVP 46.7
2%SLS 88%PVP 37.7
3%SLS 87%PVP 32.2
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Exanple 2 A solid dispersion was prepared conprising

the followi ng ingredients (percentage of total
wowrightioze VX- 950 49. 5% HPC 49. 5% SLS 1% The coP@DEE1008019929

2 was prepared by dissolving VX-950 and HPC in

nmet hyl ene chl oride. SLS was suspended in the sol ution.

The sol vent was then evaporated by rotation

evapor ation under vacuum The product was mlled to

particles with nmean particle size of about 200

nm Exanpl e 3 A solid dispersion was prepared

conprising the follow ng ingredients (percentage of
E&Hé&glheight): VX- 950 49. 5% PVP K30 49.5% SLS 1% The

conposi tion 3 was.prepared by di | Vi - 95

K30 AP} oFgs S OB PrPPEL AT RME: Nok-SRLTGH B Pa2

wek©dibRIRE 1P ¥heSRTeAY chibiid) theéh@odie iY@yl $iffakol4@dled ald&lispersed
mean particle size of the product s about 150 nm

in the spptien tp farms @ hpEogkepeFIsSPNioRa d hisrsupRepEan Fanp s gy using

o8 b UGS PITRTRDE RS 3 ot v
coltermgddsin thercydloma sThersppardriabd kjspersiongvas feiidybddadried at 75 °C for 8
ho&gpcedure as in exanple 3.

VX-950 Solid Dispersion

% (W/w) Ingredient

49.5 VX-950 Spray-dried
49.5 PVP K29/32 from a MeCl12
1 SLS 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 (January 20 dosing below). Dispersions dosed were:
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The nmean particle size of the product is about 150 nm
O her types of polyners and surfactants were al so

wo emsaeBofeee the foll owi ng exanpl es). The ratiBCDUS2005/019929
VX-950 and the polyners and the anmount of surfactants
were also tested in various assays (see the foll ow ng
exanpl es). Exanple S Various conpositions of VX-950
were tested in a rat pharmacoki netic (PK) assay. Table

V@SOMPI@@@/‘SEEQ&K' B?tréfgesﬁéf) a\EX@fSWi—IPNﬁIA@SLQIS@BS (spray dried at

ﬁ'pOSItIOﬂSO vveretestedlna
ISP btantimg coti mqlhnealés a«yntammgtS% BVEKAD)., VXM/%RB@SEIS/ 10% Vit

B[RS CooRER-¥ 16 R, nleretth LBt ke otes

belokd- m xture (in dog; 15 nag/kg dose ) Exanpl e 7 The

bhility of vari ILLI"I'\_'_'YY_YP)I\CIan_n_C ere
P o rmmntion 0 (10ame/Kg dgse o | Mesn % |

|__Physical stability dataFxapnpl @gBhe (chi (bﬂ stlability

lof VX270 BVBK o hp SEH (Rafissheder e t est ed. [The resulfts are
in Table 3TeeDow. Table 3. | CI98FAROGt 4hiQ-6£§37a119.6+3.1
ESimr90dPYIOAR1 %BBILIUPIDPRS/ of vari ous corrp03|t| ans were
tested. MABVESSQIts are in| TAR0E20 be g ¥88| @ 2.5+4.8

| 499 Pb N MotAbRSRSBIREROHO) ThE, of fact R E % s £53, | 2991

A% HPMCS PRESPCEID. SV R-958 S eggquoi%;'ré u(ﬁ%qr A 473

—Fabte—5—bhetow—Tabte—5—Sotubrtity—datatxan T—7An
oral dosage fornul ation was prepared as foll ows.
VX- d8QamBélseRYRh the Abd2 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 to PVP-VA.

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 gm scale)

Lot # Formulation | solvent Ratio| Drying Residual Residual
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wer e di ssolved in nethylene chloride, then sodium

| auryl sulfate was added and di spersed in the sol ution
WO e005ae3r@ honbgenous suspensi on. Thi s suspensPONUSE®S5/019929
spray-dried using an inlet tenperature of 90 C and an
outl et tenperature of 56 C, and the product was
collected fromthe cyclone. The spray-dried dispersion
was fluid-bed dried at 75 C for 8 hours. The solid
dirspension was sugpended TN Ry » MR an® Acetone
si met hi cone sol utijon using al stee rotqj ofaer| T(Bﬁm)
resul ttant suspensijon i s physjcally callly
lent rat iongl Y o =

for at urslodl;}1e powded i s| t hdA0&tispendd§o ppm
2@§%ﬂf 4 r as descri bed i n i t abl e<100 ppm
o ;Is 2 ‘E%‘E N6 T m si nigl @16tPssn 91 2S00 ppm
resi-dHe—renmatit 6 .cl)l +he—via C:l %Qvgignlg?rw) oA e€<uig
28% 54fspssgaper] O Ac8Il oo U ' .
2hobaear 8 bel’®® . D ' <100 ppm
Wer e /| Snghylewsx. | | ot2 ref r gdOkphm <100 ppm
VX950/ 9DBshlesige ay| driged at k&R srar t]i ng oo ppm
W Th » 090 %%(/ng p6 P PK— 38041 VX@?(EMB ~
ELS/ 1C > VA IO Vi o BCT g6
270@38113t tud| are proyvide oF °16 BT
seen iin Tl n Fg P <EQQPEIH <100 ppm
E- 15/10%/ ha& JPH cLhe§B Cbx <a0RipmE _(IFi 9P @pm

2). PVP-VA 10% V|t ETPGS had t he second hi ghest Cnax
£ an O{F HPMCAS exhi bited a somewhat sustained rel ease
——‘BE&&-&X e wwth a Cmax conparable to PVPK-30 refreshed

di spPefigli@BispéisioR ifdnda PV 30/1% SESRvaYAxplbredtpteasildy as a
Three formul ati ons were manufactured on the SD Mcro

susgepgign Hy serral(VEDITleg 9§ toowHEmpETREe o reisigRtaedoBNEORLAS TpiiRys:

samg i ngnedirBRicSyenil w}fﬁ(lér?gx 18veRGENADNE TIPBISEk Q’X9-5be
thlrdfor ation was a po yﬁe m xture of HPC and

cohtlEathdt ¢fH mg/el(.2: 1). Al three formul ati ons contai ned

16 %Lﬁlbeﬂyq ar:lld/ phsy[s)cha s?zll%dhty lof %e%&%ﬁ% B8% dﬂpgsgl{ in

PVP
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 hrs 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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30. Dissolution of the polyners required

honogeni zati on, and all 3 fornul ations spray-dried
woeoog/1zmsé | y. Al formul ati ons had detecti bl e PerUS285/019929

solvents after manufacture, but both solvents were

easily renoved with oven drying (60 0C). The addition

of acetone appeared to have |owered the initial

content of nethylene chloride. Residual solvents

thdrEH @b & uiiitred URREAE 24 Hrs BiglePifReH LRy R R tﬁ;):r 1f5rrﬁi'ﬁhtes in ice

di spersions manufacture at ISP (100 ‘gm scal e) Exanp
befiore ganligg) d di spersion i ncI ud| ng HPMCE 50/ 1% SLS vvas

expl S in r o
O RO SIS LA SRS U 57 v
eva‘luateld i hnm&er@mpﬁmlubmuﬁd affer 24 Yold/of iehige hadepkHeltorditiphsdbove.

Iev s of Vit E TPGS at VX950 concentration of 3
esuly| ybility and physical stability of the HPMC

ESO/A % SESedictNersi Tpasnéveisﬁﬁﬁs D& IPPMEQRE R \Wis g}QmQ@%%
1% 5% and 10% Vit E TPGS were eval uated usin

solihditydRbemenssagtidriy Figyres Svie ferl thp difteeuiti eeduation/siorage rasedures.

t he,dosi pg)%e&lﬂe ghseohg)%tgq%créa%eslas cI:tleoS og’bf 1t%a’8g8§ﬁagq and

8-12 hours apar spe st on
3 IB'&')O rreslgmficdrt damchseuﬁdohﬂilﬁyl 1ﬁibsérvec3afte?4 hr4& shgfensions with the

rrln unstirred _until the
hi Ef fevgs P?Wé%{o%ﬁ:’qﬁ? ?M?‘@W RhF prtag splybilify valpes remained
hidhedoor0ogali 0ellectdd L& %éfcﬁe?dne%%?%% Hﬁ%xﬂi%ﬁé‘d meRT
but stored at 5 0C after 3 hrs unstirred. At the 24

cryistalinityo inglighidpsrrasesin sakubilisy waselserved fortthassugiengion chuteining
N PSP NG YU SYSBERE LA o T
VitEffBGﬁdé:\rﬂ andsam@ﬂeesa;dmm&smmomk&hsrred for 15 mnutes at

ot 35 or PirEe g f R oMU ik phsered ot ny of the

Visegpesitwens nade and stored at 5 C and eval uated at 1,
3, 24, 48 hrs (stirring for 3 hoursthen stored
unst i r r eBrogedurg 3 (g ymsNe deasease (qhangeh i solabilty was

obsthtedaBshy &fthel Vit ® TS RvER ah&fhe values were the same as in procedure 2

. Procedure 4: At 1 and 3 hrs, solubility was lower as compared to
procedure2 (i.e. when made at 5 °C vs at RT), probably due to retarded diffusion/higher
viscosity at the lJower 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% Vit E
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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bef ore sanpling) For all the above, kinetic solubility

in simulated intestinal fluid at 37 0C was eval uat ed
wdboosatioes preparati on and after 24 hours of sSPOT/E§E05/019929

under the conditions above. Results: A Effect of Vit

E TPGS |l evel in the 1%PMC vehicle on suspension

solubility is denonstrated in Figures 3-6, for the

di fferent eval uation/storage procedures. Procedure 1:

acto@l sopibili Walu@@sf 825888 1GwdrimithAn Pk rt l’l'ﬁb-ﬁ?ac:?%x%ﬁn the

1 and 3 hrs). A significant decrease in so
13@5@%9@5§ﬁéhQ@mﬂmnﬁﬁsfor suspen3|ons with the hlgher

l'evgl s OfPr(}é'ehlllrg lTePf%? 2& M%O | 5 ?12{%86-07@ h Ftaﬁ?c?n r%aéeua%ld

sol ubility values renalne
ev@ohted efterd lwoihe dolnbidityddiesludion édsifrificaddly 48w diiter lealnﬁ &%

. 1 ni A sl ase in solubilit
Vi BTRGEUETS ahed) O sferBhenBRRES R polngtstmiler et
obddr(zd s théﬁfdshlﬁ%r clRbspehdiSt @dstddnifley 1 hbbhmlegﬁgh\f\@&rease
observed at the 067% Vit E TPGS | evel and sol

in sQlubilityew acebseriest #fes ddus inSIB e wapnatobstevaddasthe fresh

sudeh@nge) in solubility was observed at any of the Vit
éETPGS | evel s. Procedure 3 (warm ng up): No decrease
(change) Pragedust Qj024 lirt:ysimikes resoiie nvetdedtd &otyprazkdirbe wWieke the

l. d e sane as in .
oo PR P e tr et AV 0B i TETOuET w fecrasge in
sowaﬂltﬂ'/dm&ﬂutﬁ)‘ﬁ AEAPRESQA] {He PEASE @Hh@@wéﬂe afso tNGheRURs@hen
s at RT), probably due to retarde

m%ﬁ##@%ﬁ@hmﬁﬁﬁﬁgm viscosity at the | ower tenperature
No @RegEIRasE: | fons Bk Wl n SubifY afid HeGki Y rs%lﬁglhw AR 37

et
the val ues were conp eto ose obtalne
°Cpihe sespemsiorpconfaingng QQGT% Vit lBTPEfoe&htblted nd/change ihHeHormance

(o e 1M Nl e 1% o) 85 R byt over 5
hrsHogaifresh ahdD, 2419¢ oldRemplief ﬁvﬁétﬁa{stcﬁ&ﬁbﬂl@? blocﬂ/SS’@ rS¥€far behavior
ocedures (5 nmL of suspensions at 3ng/nL VX950 in 50
wa, sgpfg farth g@)spenswns containing 1% and 5% Vit E TPGS only if stored at 5

°C (made 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 dissolution/solubility in SIF when evaluated 1 hr
after preparation compared to 24 hrs probably due to continued dissolution during storage
at5 °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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Procedure 1, after 1 hr: A significant decrease in

solubility is observed at the 10% Vit E TPGS | eve
wa@baosrn2iohe and a slight decrease is observed aPCT/hi82085619929

Vit E TPGS level only after 3 hrs. No decrease was

observed at the lower levels (1% and 0.067% over 5

hrs. I n conparison, the suspension containing 10% Vit

E TPGS made and stirred on ice (5 0C) for 1 hr shows

no decrease in solubility over 5 hrs, however,

theactual solubility value is significantly |ower than
Wik INYeUAIMEEIRIS This nay explain the reduced % for

the latter in rats. Procedure 1, after 24 hrs: In

conparison to the suspension nade and eval uated after

1 hr, the solubility/dissolution is significantly

| owdr f orA cbepdsit amrdnip?isivp bmbrphPGSV XAl ad aFhend .compbhent.

suspensi on exhibited initial solubility simlar to

that observed for the freshly prepared suspension

(tested ght esmpositioh of ARVEY EWhéreinl thdfottPEdnGRREntiidla
solubility was observed after 2 hrs in SIF, which was

surfegtanspodymerdoripert ppampagesteally asenpiablombstameocedur e 2,
24 hrs: simlar results as observed for procedure 1
where the suspensions containing |ower Wit E TPGS
(0. B67% dhelcdtfpositivows dlainn 1debereingke ¢amposition comprises a solid
d.solubiI%Hlé}_)%//dissglutiégn after 5 hrs and the absol ute
ISPEISIPs 2 TRARIC AT 8 HASIPERONA S t hose when tested 1 hr
after preparation Conclusions: fromthe suspension
solubility and the kinetic solubility in SIF at 37 C,
t he 4suspdhe FIRPEHIMLL flagg 10Whaein,the eongposition isasalig; t ed
no change in performance (no decrease in suspension
solubility over 24 hrs and no decrease in dissolution
oveb. 5 hissoliddispersiopshmansingaidrphoss VKPS8anpl e)
whet her stored at RT or at 5 OC. Simlar behavior was
observed for the suspensions containing 1% and 5% Vit
E TGS omhy sélfd difpetsash ¢itclddmG, (whB@h thé sdRib) dispetsgir @dmbfises
conpares kinetic solubility in SIF (37C) for all 4
less\fhan et/ ol isdlivg YESBr es for the suspension
containing 10% Vit E TPGS in the vehicle. A gradual
decrease in kinetic solubility in SIF at 37 0C was
obs&r ved Tog solidddispersion diotaiR4, iwherew the solid dispersion is

substantially free of crystalline VX-950.

8. The solid dispersion of claim 5, further comprising a surfactant, polymer,

or inert pharmaceutically acceptable substance.
o. 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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sanpl es after storage at 5 C whether warnmed to RT or
not before eval uation. The suspension made at 5 0C

wa b@saeBorewer di ssolution/solubility in SIF wheer/US2005/019929
eval uated 1 hr after preparation conpared to 24 hrs
probably due to continued dissolution during storage
at 5 0C. Al cited docunent are incorporated herein by
reference. A nunmber of enbodi ments of the invention
havqobee@‘gg?ﬁﬁ%% glonl\&\éﬁaﬁrg%ebvﬁéém thd V¥ ééo lpag improved
under st ood that Vvari ous itficatlons may mage

phymd;alh outhegheqrd stabitity fetatine torenaphauis fv26A50 wﬁbq)m bei‘ngum the

nven% Accordi ngly, other enbodinents are within

PIGSEee 8@8“‘8 the followi ng clains. WHAT IS CLAIMED | S
1. A conposition conprising anor phous VX-950 and a
second conmponent. 2. The conposition_of claim 1,

wheld&i n F%S@@&&mrswrﬁf skéms, whergingghd disparpion haso higkar,
o138 trhdif{oh t&HﬁJr?@{éxetH{lﬂ &els aﬁ@é&ﬁﬁﬁh%ﬁ% SR ABR Smotphotd 9 X-

conposition o a|n11 erein conp03|t|on
95@onprises a solid dispersion, a mxture or a liquid

di spersion. 4. The conposition of claim1l, wherein the

conposition is a solid. 5. A solid dispersion

co nmz | si Mge ﬁjmfdi)dp@ts&)n\(%c&ﬁﬁ 5, @herdi@h&VIKL-I5001a8 R @&181#06n rate
of claimb5, wherein the_ sol i d dlsper5|on conpri ses

that @égwmaﬁl the srlexagugais ofnepsamephos Wk99%0. 7. The
solid dispersion of claim5, wherein the solid
di spersion is substantially free of crystalline
VX- $80. Bhe siid dispeisibndif shaém §i eompising aaicﬂnrrﬁer ahd mthiaeein the

po%ﬁng? fsi géesg |i€% 1§1ergtgaérgoblpt sb!.f g tl}/a ollioglﬁ%gean mﬁlﬁtgat§38|°ff &he solid
dispersijoay the teveladf WX-@bMirbthe bloap of 80 A 1qaed abowy 20%higher than
wher.ei n t he, onq&ﬁ@*s one. or. nore than one
atk%l

seeRay H} ansasimy -930 whichdpey 19§ inglide 2 POBIREE] ¢

pol ymer. 10. The solid dispersion of claim5, wherein

the VX-950 has i nproved
14.  The solid dispersion of claim 13, wherein the level of VX-950 in the

blood of a subject rat is at least about 200% higher than seen with an administration of

VX-950 which does not include a polymer.
15.  The solid dispersion of claim 13, 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.

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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physical or chemcal stability relative to anorphous

VX-950 without being in the presence of polyner. 11.
wab@sgaedorel di spersion of claimb5, wherein soliBCT/US2005/019929

di spersion has a higher glass transition tenperature

than the glass transition tenperature of neat

anor phous VX- 950. 12. The solid dispersion of claim

5 wherein the VX-950 has a relaxation rate that is

V‘ggotm@gblfd_lllﬁsgfegsgl i Tl R 5% FhbreR thOp Pm@f'ﬁ ?F@%@Mﬁn an amount

di spersion of aim

of dwnpatiosi e by peightrierabaniBOfhby weight.-he pol yner is

present is sufficient amount such that follow ng an

adm ni stration of the solid dispersion, the |evel of

VX 950 The sdlfaadifpensish ffclamr8] wheetihd pagierib preserd @an amount

gher than seen wth an adm nistration of VX-950

Of\ﬁﬁ?ﬂbwoﬂbgﬁ'/"hbt’ve}g%l ude a polyner. 14. The solid

di spersion of claim 13, wherein the |evel of VX-950 in

the blood of a subject rat is at |east about 200%

hi gi26r Thé awhdsdamwrsmrt dof ctaimd@nvhérsinrthe palymerfis pres@8 dn an amount

es n include a polynmer. 15. The solid
OfV\‘F%“EEP% on"Bf tcI aim 13, wherein the |level of VX-950 in
t he bl ood of a subject rat is at Ieast about 400%
hi gher tha en wqu? 3% str qn of, VX-9
whi - EB% SHGFF&‘? W6t Y Fmt BPOLYRE 1§8¥93%Pt 5 an amount

of dbSRAOSTPRY Afighd. @i m 5, wherein the pol ymer is
hydr oxypr opyl rret hyl cel | ul ose (HPMC). 17. The solid

di spersion of claimb5, wherein the polyner is

hyd t
(orins) THRIFLIEFEL I ans, SheloR e IO bhspntin an
anidu@t gfftonratsout S;O%ﬂ:@smilghtltmalmut 8070 by tweddht.f r om about 10%

by wei ght to about 80% by weight. 19. The solid
di spersion of claim 18, wherein the polyner is present

i n 3R amyyetolRf difgepidpdIRidim A2 YR eMBh&NK-9580s preént in an
solid dispersion of claim18, wherein the polyner is

anprugtefabouty O4nbyaveight

24.  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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of about 50% by weight. 21. The solid dispersion of

claim 18, wherein the polyner is present in an anount
wobkooaheietre 49. 5% by wei ght. 22. The solid di speP6T/0R200$/019929

claimb5, wherein the VX-950 is present in an anmount of

from about 10% by wei ght to about 80% by wei ght. 23.

The solid dispersion of claim?22, wherein the VX-950

is present in an anount of about 70% by wei ght. 24.

The solid dispersion of claim?22, wherein the VX-950

Is present in an anmount of about 50% by wei ght. 25.

The2%ol | Gheliobigelispemivnof climbnwhsreinanisastabog 88% by weight of

tant. 26. .The_solid dispersion of claim 25,

mﬁfﬁféﬁgﬁﬂﬁlpﬁs% FRIQUES S0P i s sodi um | auryl sulfate or

Vitam n E TPGS. 27 The solid dispersion of cl al m 25,

wherein the surfactant is present in an anount

from
abod@- 0. The wlidéspersipgef clagn 29 ghesein sepstmsplbt & R Vo250 is
in&{gﬁgpp Wrel n the surfactant is present in an
oq‘s ro

anmoun m about 1% to about 5% 29. The solid
di sper sion of claimb5, wherein at | east about 80% by

So Bh af Syl fogseideital 7B A e p gt

midute dfitge MX¥soRRD ahdthe D-BBmaNOr phous form 31. The soI i d
di spersion according to claim5, wherein the VX-950 is
a mxture of the L-isoner and the D-isoner. 32. The

sol gl di §RELHIRPBGFAHEdHin %goahﬁa mvﬁaeréﬂﬂWQSDMX 950
is Substantially pure L-1so0 The solid

sulghtanpiell spwe Laseogrdi ng to claim5, wherein the solid
di spersion i s obtained by spray drying.
33.  The solid dispersion according to claim 5, wherein the solid dispersion is

obtained by spray drying.
34. A pharmaceutical composition of amorphous VX-950.

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

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.

50



34. A pharmaceutical conposition of anorphous VX-950.

35. The conposition of claim 34, wherein the anorphous
wOX0858076 substantially free of crystalline V582005019929

36. A pharmaceutical conposition conprising an

anor phous VX-950 as a solid dispersion and one or nore

of a surfactant, polyner, inert pharmaceutically

accept abl e substance, or pharnaceutically acceptable

carrier. 37. The pharmaceutical conposition of claim

36, conprising a polyner and wherein the polyner is

one 3§ ndihe phiTanacenticalwatppsition ofdlampif, yirereinogolid dispersion has

B VSR o D BBRRSPo

amdipticay 8K -physi cal or chemical stability relative to
crystalline VX-950.39. The pharnaceutical conposition
of claim 36, wherein solid dispersion has a higher

gl asg trang iphérﬁﬁcélﬁi@ﬂ%ﬁ%%lﬁoﬁ Gﬁaalhhﬁs g)h@l%ﬁl tBE YIEDS0 R a

tenperature of neat anorphous VX-

relakatramaate that ssdbwenthpothe rélomtio raté af masﬁpomh@mé\( X-966.e
VX-950 has a relaxation rate that is |ower than the
rel axati on rate of neat anorphous VX-950. 41. The

pharra e phaalacaniof @dinpbsitionDds dil 36, SEmprisdigd palymer sud
pol.y esen

W]%Etl:ﬁlfl ;@%?n?eévﬁg%rﬁieéngﬁtéﬂﬁ'{cwgf qu%qqt Sughit Eatgﬂllowmg an administration

of@l?ggoﬁﬂﬁisbérsioﬁ nth@ fevElhﬁ 2010kl irfkhs BRIoA 'o@ Rratidg léa‘é‘t\’ﬁj% Qfgher
t he arat is at |east 20% hi ghe

thmﬁn syetb an wimmlmtla@lﬁf YiXs250arhiehdaess ngtinggde mmlmeu oes
not include a polyner. 42. The pharnaceuti cal
conmposition of claim 36, wherein the | evel of VX-950
i n tde blme@hmfnaeetmuﬁjoeniponﬁdm ofsclaitn 36e adhtreabe tevAl0F X X-950

o 5 R b SO G 20 20
adaﬁﬁgt@fé%?W@bso:mﬂapabéslrﬁnmefudsh opme, Wherein the
| evel of VX-950 in the bl ood of a subject rat is at

| east about 400% hi gher than seen with an

gg lm;l%';t FI%E E)Rg}m%f:eu\l/i&%gglpw{i&hotd&ﬁﬁl ’ﬁ)?gvhélréfﬂ tHg fev8 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 pharmaceutical composition of claim 36, wherein the polymer is
HPMCAS.

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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44. The pharmaceutical conposition of claim 36,
wherein the polynmer is HPMC. 45. The pharnaceuti cal
wa@eosasioré on of claim 36, wherein the pol yner PET/US2005/019929
HPMCAS. 46. A pharnmaceutical conposition conprising:
an anor phous solid dispersion of VX-950 wherein said
VX- 950 conprises about 30-75% wt/wt of the
phar maceuti cal conposition,one or nore polymer
sel ept Sldmﬁfeoﬁ&ﬁﬁ@ sOEQEP B thiPMous PEHPRICAR e A&, Wherein
said polynmer i's conprises about 30-75% wt/w of the
saigpehyneer éuconapaisecahopo3)-73 % wt/ve ofl the phamfageutinal comyrpsitionand
said s tant .c rise bhout . Q. 5- 29 f
M R R R e N AL
phaompestical empokitiohai m 46, wherein the polyner is HPMC.
48. The pharmaceutical conposition of claim 46,
wherein the polymer is HPMCAS. 49. The pharnaceuti cal
congesi t gy pﬁimﬁl:e%'ti&l 48mpYhigsLbt1difRics WhiRm R Thol&ﬁaer is
sodium laurél sulfate or Vitamn E TPGS. 50. e
HEMigr maceut i cal conposition of claim46, wherein: said
VX-950 conprises about 49.5% w/wt of the
phar maceuti cal conposition, said polynmer is HPMC and
con@Bi seThephatinaditibAocoinpuditiaf oftciedmpléawhererithe pélymer is
H.élﬁ sition, and a said surfactant is sodium | aurel
e or Vitamn E TPGS and conprises about 1% wt/w
of the pharmaceutical composition. 51. The
phar maceuti cal conposition of claim46, wherein: said
VX- 980 cdhp phaagcetied comgogtigngi/olimako. wherein the surfactant is

sol I IREEM T VRRER RO OF thoo T o e AN
50. The pharmaceutical composition of claim 46, wherein:
said VX-950 comprises about 49.5% wt/wt of the pharmaceutical composition,
said polymer is HPMC 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/wt of the pharmaceutical 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/wt of the pharmaceutical composition.

52. A pharmaceutical composition comprising:

VX-950 at about 70% wt/wt of the pharmaceutical composition,
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phar maceuti cal conposition, and a said surfactant is

sodiumlaurel sulfate or Vitamn E TPGS and conpri ses
wab@ati2i%v / Wt of the pharnaceuti cal conpositi POT/USRIN5/819929

phar maceuti cal composition conprising: VX-950 at about

70% wt / wt of the pharmaceutical conposition,a polynmer

sel ected from HPMC and HPMCAS, whi ch conpri ses about

29% wt /wt of the pharmaceutical conposition, and a

surfact agtpog‘?x{e? cd16ded frOMEFAIE UM HBNIEAS S\bﬂl&?&ﬁ‘nﬁ'pgs about

Vitanmin E'TPGS, which conprises about 1% wt/wt
29 hatwaolethe pamacatipd sbmporitiors3nd A phar maceut i cal

compr 1 si AQLEPBrRe eSSt AR S, BB AR Y Bmin Adps
wiie ¢tnhRResSHoaCt % dvtfwi@Mtieipagheuptical cddifdsitiand HPMCAS.

54. The pharmaceutical conposition of claimb53,
wherei n the anorphous VX- 950 is in the formof a

sol isd. & SpghlOHcal SSmpolfitniBFpARGEU! I cal conposi ti on
of claim 53, further conprising a 'surfactant, either

i n taheqeobysuspensism campasmgu aporpboes YK- StSK?epaW:l@@Od a polymer in

SOﬁﬁE}éIﬁegéC% [ Roth. pno ﬂ'ﬂ% ? ﬂ@éggtlcal conposi tion

is selected from
the group of SLS and \/tam n E TPGS. 57. The

phar_maceyt i cal co osition of c 3, . wherein th
pol 923 the Garmarein cHBPSIREN fj&?ﬁnaé%avg %re@dhfpaﬁ%w{ewl&f\fx-

95bhﬁn\f%%go?§%&lﬁ&éhﬁi§er§6n both. 58. The pharnmaceuti cal
conmposi tion of clai'm 53, wherein the aqueous

suspensi on conprises fromabout 0.1%to about 20% by
wei ght o 3 . r i .
vordSL ok e AEh o TSRS ARG

susfars e esthenin clongolitoaor hs Dcompomeait of thgV K950 @astieted tor hoE.
mg/ M by wei ght of anorphous VX-950. 60. The

phar maceuti cal conposition of claimb53, wherein the
aquegus The pharmaceutical composition of claim 55, wherein the surfactant is

selected from the group of SLS and Vitamin E TPGS.

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 pharmaceutical composition of claim 53, wherein the aqueous

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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suspensi on conprises from about 0.1%to about 2.0% by
wei ght of polyner.61. The pharnmaceutical conposition
woboosiiadons 60, wherei n the agueous suspensi on CPOPUSRES019929
about 1% by wei ght of polynmer. 62. A process for
prepari ng an anor phous form of VX-950 conpri sing
spraydryi ng VX-950 to provide an anorphous form of
VX-950. 63. The process of claim 62, conprising
comigh ni gy Y35 zﬁégc&ﬂgal%o RPbGiER & BLNERNvhéRinl tBE MRous
m xture and then spray- y|n the mxfture to obtain
sutpeasiemoomirsasatfoat hfedfy wexglo®dpolgmer. The process of claim
62, conprising a) formng a m xture conprising VX-950,
a polynmer, and a solvent; b) spray-drying the m xture

to feor m a setdsslfolipsaperisg &ﬂarﬁ@ﬁﬂcﬂﬂsﬁ’bﬂiﬂgoﬁm{%ﬂ cofifprisifiy epray-
process of claim64, wherein the polynmer is selected

drying MX-RHR1o ey dpNsRepTPlags q’FfeOpr%cgéQs of cl ai m 64,

wherein the polymer is present in an amount of from
about 30%to about 70% by weight in the solid
di s[8r si dhe pﬁ)EeSSTJIﬁ elajm 62 ewmposing cainhinigdy X0 rad a stitble

soebiea it i Al FRn P EP Rl bR AN o ffin hBRmopor

fotrg oSVBI9sM | auryl sulfate (SLS) or Vitamn E TPGS. 69.
The process according to claim®64, wherein the sol vent
conpri ses nethylene chloride. 70. The process of claim

64, gaher ging tdaess%@uéﬁﬁtsz%ﬁwsﬁgs acetone. 71. The
process of g l'aim 64, wherein thé sol vent conprises

f r orm) Zboeing @ FBLEIINPTBIS, VREE & i okiTeerf $6A WHEt 70%
&P o Mt e TR B0 6 B Qb i aisdésiol PemBIARLTR. 30,

cl ai € SO vent co | ses
0% o about 40% acetone and from about 60% t o about

100% net hyl en [ 73. A solid.di

pr ef2r é%‘e&&cﬁ?sdﬁ% <§gt‘ﬁleerﬁp&e gnéffr 1§F%$$ﬁdgfl m%IEMCAand
for treating HCV infection in a nanmal

conpri sing adnini stering

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 sodium 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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anor phous VX-950, wherein the anorphous VX-950 is as
defined in claim1. 75. A nethod for treating HCV

WO ndosariosn in a mamal conpri si ng adm ni st er i NECEUSZTNG/019929
di spersion according to claim5. 76. The net hod
according to claim?75, wherein the nmethod conpri ses
adm ni stering an additional agent selected from an
i mmunonodul atory agent; an antiviral agent; another

i nhizhi t orh@froklsY oNS3indé, m&&&@ﬁﬁmﬁ&qtc@ hé}m&ﬁ §8ut 0% to
| MPDH an inhibitor of a target in life cycle

abont 387 achigne MEBIram abpus{/0%ste abeirt 10% rmthxﬂﬂnfmhlcmﬂeer naI
ri bosonme entry, a broad-spectrumviral inhibitor; a
cytochronme P-450 inhibitor; or conbinations t her eof .
77. 72 ph@Thepoesst ioﬁeihinpélft‘, kwherehkthb soleeitrcosiprigesdirond phvati6% to

about 48%Oacéat%%g &9& iggm ago 68!70 to about 100% methylene chloride.

73. A solid dispersion prepared according to the process of claim 64.

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 75, wherein the method comprises
administering an additional agent selected from an immunomodulatory 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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