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This application clainms priority to U S. Application Serial No. 60/784, 275,
filed on March 20, 2006 and U.S. Application Serial No. 60/871,692, filed
on Decenber 22, 2006. The disclosures of the prior applications are
considered part of (and are incorporated by reference in) the disclosure of
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BACKGROUND

It is known in the pharmaceutical arts that low-solubility drugs often show poor
bioavailability or irregular absorption, the degree of irregularity being affected by factors
such as dose level, fed state of the patient, and form of the drug.

Solid dispersions of a drug in a matrix can be prepared by forming a
homogeneous solution or melt of the drug and matrix material followed by solidifying the
mixture by cooling or removal of solvent. Such solid dispersions of drugs often show
enhanced bioavailability when administered orally relative to oral compositions
comprising undispersed drug.

Spray drying is the most widely used industrial process involving particle
formation and drying and can be used to produce solid dispersions of drug compounds. It
is highly suited for the continuous production of dry solids in either powder, granulate or
agglomerate form from liquid feedstocks as solutions, emulsions and pumpable
suspensions. Therefore, spray drying is an ideal process where the end-product must
comply to precise quality standards regarding particle size distribution, residual moisture

content, bulk density, and particle shape.



Spray drying generally involves the atom zation of a liquid feedstock into
a spray of droplets and contacting the droplets with hot air or gas in a
dryi ng chanber. The sprays are generally produced by either rotary (wheel)
or nozzle atom zers. Evaporation of noisture fromthe droplets and
formation of dry particles proceed under controlled tenperature and airfl ow
condi ti ons. SUVMARY The i nventors have di scovered that varying the
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anti - par ki nsoni an agents, gastro-intestd nal agents, histani ne receptor

ant agoni sts, keratolyptics, lipid regulating agents, anti-anginal agents,
Cox-2 inhibitors, |eukotriene inhibitors, macrolides, nuscle relaxants,
nutritional agents, opiod anal gesics, protease inhibitors, sex hornones,
stimulants, nuscle relaxants, anti-osteoporosis agents, anti-obesity
agents, cognition enhancers, anti-urinary incontinence agents, nutritional
oils, anti-benign prostate hypertrophy agents, essential fatty acids, or
non-essential fatty acids. In some preferred enbodi nents, the drug is
an anti-viral agent, for exanple an antiviral agent used to treat Hepatitis
C (HepC), such as a HepC protease inhibitor. In sone nost preferred
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VX- 950. I n sone enbodi nents, the solvent is a conbination of solvent
conponents including at | east one non-vol atile solvent. For exanple, the
solvent is a conbination of conponents that includes both a volatile

sol vent and a non-vol atil e sol vent. Exanpl es of suitable volatile
solvents include those that dissolve or suspend the drug either alone or in
conbi nation with another co-solvent. In sone preferred exanpl es, the
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The drug can be selected from one of the following classifications: analgesics,
anti-inflammatory agents, antihelminthics, anti-arrhythmic agents, anti-bacterial agents,
anti-viral agents, anti-coagulants, anti-depressants, anti-diabetics, anti-epileptics, anti-
fungal agents, anti-gout agents, anti-hypertensive agents, anti-malarials, anti-migraine
agents, anti-muscarinic agents, anti-neoplastic agents, erectile dysfunction improvement
agents, immunosuppressants, anti-protozoal agents, anti-thyroid agents, anxiolytic agents,
sedatives, hypnotics, neuroleptics, B-blockers, cardiac inotropic agents, corticosteroids,
diuretics, anti-parkinsonian agents, gastro-intestinal agents, histamine receptor
antagonists, keratolyptics, lipid regulating agents, anti-anginal agents, Cox-2 inhibitors,
leukotriene inhibitors, macrolides, muscle relaxants, nutritional agents, opiod analgesics,
protease inhibitors, sex hormones, stimulants, muscle relaxants, anti-osteoporosis agents,
anti-obesity agents, cognition enhancers, anti-urinary incontinence agents, nutritional
oils, anti-benign prostate hypertrophy agents, essential fatty acids, or non-essential fatty
acids.

In some preferred embodiments, the drug is an anti-viral agent, for example an
antiviral agent used to treat Hepatitis C (HepC), such as a HepC protease inhibitor. In

some most preferred embodiments, the drug is VX-950:



I n sone enbodi nents, the m xture also includes a surfactant, for exanple,
sodium |l auryl sulfate (SLS) or Vitamn E or a derivative thereof (e.g.,
Vitam n E TPGS). In some preferred enbodi nents, the solvent systemis
a conbination of a volatile solvent or conbination of solvents such as

met hyl ene chloride and acetone with a nonvolatile solvent such as water.
For exanple, the solvent system conprises fromabout 40%to about 80%

met hyl ene chloride, from about 20%to about 35 cetone, and from about
0.1%to about 15% water (eJN from about 70% net hyl ene
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volatile solvent such as glacial acetic acid. For example, the solvent system comprises
from about 40% to about 80% methylene chloride, from about 20% to about 35%
acetone, and from about 0.1% to about 15% glacial acetic acid (e.g., from about 50% to
about 70% methylene chloride, from about 25% to about 30% acetone, and from about
3% to about 12% glacial acetic acid).
In some embodiments, the solvent system comprises glacial acetic acid.
In some embodiments, the solvent system comprises a combination of glacial
acetic acid with at least one volatile solvent such as acetone and/or methylene chloride

(e.g., a mixture of methylene chloride and acetone).
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In sonme enbodi nents, the polynmer is a pH dependent enteric polymer. Such
pH dependent enteric polyners include, but are not limted to, cellul ose
derivatives (e.g., cellulose acetate phthalate (CAP)), hydroxypropyl nethyl
cel l ul ose phthal ates (HPMCP), hydroxypropyl nethyl cellul ose acetate

succi nate (HPMCAS; al so known as hypronel | ose acetate succinate),
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non- essenti
density of about 0.25 to about 0.50, e.g., about 0.35 to about 0.45, e.g., about 0.37 or

about 0.41. The resulting drug product can, for example, have a d50 of about 35 to about
55, e.g., about 40 to about 50, e.g., about 43 or about 47. The mixture can be either a
solution or a suspension. In a preferred embodiment, the solid dispersion product is an
amorphous solid dispersion. For example, an amorphous solid dispersion that is
substantially free of crystalline drug product.

Examples of polymers for the solid dispersion include 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; also known as hypromellose),
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In sonme preferred enbodi nents, the drug is an anti-viral agent, for exanple
an antiviral agent used to treat HepC, such as a HepC protease inhibitor

In some nost preferred enbodi ments, the drug is VX-950: VX-950. In
sonme enbodi nents, the solvent is a conbination of solvent conponents
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In another embodiment, the polymer(s) is an insoluble cross-linked polymer, for
example a polyvinylpyrrolidone (e.g., Crospovidone).
In another embodiment, the polymer(s) is polyvinylpyrrolidone (PVP).
In some embodiments, the polymer is a mixture of two or more polymers (e.g., a
combination of two cellulosic polymers such as HPMC and HPMCAS).
In some embodiments, the polymer(s) is present in an amount of from about 30%
to about 70% by weight in the solid dispersion.
In some embodiments the drug is a small molecule drug, for example a drug
having a molecular weight of less than about 1000 daltons, e.g., less than about 750
daltons or less than about 500 daltons.
In some embodiments, the drug is a poorly soluble drug.
The drug can be selected from one of the following classifications: analgesics,

anti-inflammatory agents, antihelminthics, anti-arrhythmic agents, anti-bacterial agents,
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I n sone enbodi nents, the m xture also includes a surfactant, for exanple,
sodium |l auryl sulfate (SLS) or Vitamn E or a derivative thereof (e.g.,
Vitamn E TPGS). In another aspect, the process includes a) formng
or providing a mxture of a poorly water soluble drug (e.g., VX-950), at

| east one polynmer, and a solvent system conprising at |east one

non-vol atil e sol vent; and b) spray drying the mxture to forn1a solid
di spersion co ri.sing a poor sol ubl e
i sher o1 on_ 1l sty S eiguleplcaribacdeitly wicihtife ARt Bhiboley Bl o,

have a bul kﬁd@ﬁlé‘dgér)/cs @hti g eiHgefls Aatithgpeatasive Sachfs, atﬂ-@alanﬂk}@ﬂtﬁ-nﬁgr?aﬁet o about
0.45, e.qg., about 0.37 or, about 0.41. The resulti gl]"ﬁ erS| on can, for
exanpl e, haf@enis, #HoMBIcaEp6 geems aptinegpiastic agsntseergetile ‘é)f? AOITPEOVERSTHE 50,
e.g., about ad3OfmiRNEp p4€7ssants ant1-pllo'ﬂ)z§51r§§erﬁ§rtaﬂ@tﬁ§$&ﬁ§géﬂ?sea&ﬁdﬁ id SpentsSnal |

mol ecul e drug, for exanpl e dr ug having a nol ecul ar wei g | ess than
about 1000 spglrtieaghypaotiss, nep&@tméirblmk@m capdjer i@airerinazes’s, M%@Sﬁew about
500 dal LONS giyretics, antT:ﬂger{sWarF n&, +?rﬁés‘ﬁgalf %91{{% , RBarffie feB&tdrO! | OWi ng

cl assifications: 'anal'gesics - anmat ory agents, antihel m nthics,
anti - ar r hyt imagonasgekdratolyatitsi htnela:et@ulatlag aggmam;—a@mal agantsacoag antilgtors,

anti - coaqgul ant.. ress eti c

anti - f ungal fi&%ogﬂ?rg: 1nlgP| rE é%aﬁfoqra& rr&ug&e rel%xa y‘bué? denra]ls ehts (gml(fa%lfggs?m

anti - mal ar i plogeasedinhibitérs geahaenoags uﬁmulaﬁt@,tmusnhselaxanm antag&te‘dpel;osm agents,

anti - neopl ast ents, erectil sf unctl .on_i.npr ovenent en

i m"runosuppr@é’s‘gbr?? ageps; °°§P‘6‘PB?‘§?I“ S}y SRE-LTINYK (G COPYRANGT %ﬁeﬁt@gﬁ?‘@dﬂﬁhm ol ytic
agents, sedgs MRBben kgfﬁﬁ@;m@ ByponeaphglaBittd, €Ssential fdlyGH6 o nof-adseitRL fattp Ot r opi ¢
agents, corti cost er ol diuretics, anti-parkinsonian agents,

gastro-int exsidsna| agents, histam ne receptor antagonists, ker atol yptics,

l'ipid regulati nQnﬁgﬁQEn%ferl%ﬁtein'b@@ﬁieﬁﬁl th8 BRBLSan £tXkvidal bk, tfbttéiﬁﬁlplebﬁllko'[ riene
i nhibitors, nmacrolides, nuscle relaxants, nutritional agents, opiod

anal gesi cs, angivistleagent useHipicatdienC, such a8 8 HepR@sotcase inhibitent 1 somg :aske
rel axant s, &Qfehe@@&ﬁ@d?ﬁ@&?'tﬁe@:ﬂ Atwx.g3pt | - obesity agents, cognition

enhancers, anti-urinary i n’contl ence agents, nutr| t| onal oils, anti-benign

prostate hypet hophy agents essentl al fptty agi non-essential fatty

aci ds. In sonme pref rrets t e\\dru |s an anti-viral

agent, for exanple an antkyi at Hew: such as a HepC

protease inhibitor. In som® no t pzreerr ‘tvdrug is VX-950:
VX-950.

In some embodiments, the solvent is a combination of solvent components
including at least one non-volatile solvent. For example, the solvent is a combination of
components that includes both a volatile solvent and a non-volatile solvent.

Examples of suitable volatile solvents include those that dissolve or suspend the
drug either alone or in combination with another co-solvent. In some preferred examples,
the solvent or solvent combination completely dissolves the drug.

Examples of volatile solvents include methylene chloride, acetone, chloroform,
and THF. Examples of non-volatile solvents include organic acids such as glacial acetic
acid, DMSO, DMF, and water.



VX- 950. I n sone enbodi nents, the solvent is a conbination of solvents
i ncluding at | east one non-volatile solvent. For exanple, the solvent is a
conbi nati on of conponents that includes both a volatile solvent and a
non-vol atil e sol vent. Exanpl es of suitable volatile solvents include
t hose that dissolve or suspend the drug either alone or in conbination with
anot her co-solvent. In sone preferred exanples, the solvent or sol vent

conbi nati on conpletely sol ves the dru es of volatile solvents
i ncl ude net hyl en %S’H}ecﬁ“f ‘me&§e H@n'VB{"rP%rSBES(I%%pa qqggponent ma@é&%l es of

non-vol at i | gyséah. VFé}t&amﬁl@ Imedﬁm%%m olaat ﬁ@resm Bs @8orgparentdh a a@leént €rogCi d,
DVSO, DWVF, and wa me enbodi nents, the non-vol atil sol vent

is a conponébﬁu'fpdl’/*atosabp‘b‘ézﬁ% @y‘ﬁ@rﬂ froh abowh e Voo ebRut 3% from eyt 1go ©o| vent i s
present as chﬁxg BP0 ﬁ%ﬁ‘ltabblﬂ B&Qib\SGMS"/% IR ARAHAY & dobut ©298RR WonPibdubsn, W

(e.g., from ut "0.5%to about 3% from about 1%to about 5% from about
3%t o about toldut ¥0%)m about 4%to about 12% or from about 5%to about

109 . D SRRl A SRR B Bhvel f1SaBR Y M AR B & Soiile

conbi nation of a vo é so Ve |nat on of solvents suc as
met hyl ene chdlognt demwnaioabﬁstﬂvamtstduclaamethylerheaahﬂdreieaodi vefimesuthhe e gl aci al

acetic acid. For exanple, the. ent.,.system ¢ es . fr mabou 40% t o
about 80% nﬁ?lﬁWéﬁgﬂgﬁV‘g‘ﬁS@&mfﬁ? i€ agidy OWP?%@ @ Yot SETAR SYBNESS and from
about 0. 1% femalbout40%SRHapb@®oed maﬁh?lbh&clﬂ@mdé frem@bout20Bo abau85%0% t 0 about
70% et hyl ene chloride, from abou

out. 30% . ace bout
3%to about 2E8Rend dfomt abouiy. Ilé’ tq k’?)‘)t 15&’ gqa‘“a Ia?l’JFt"gGﬁ’\g (ﬁsekgglfaéaﬁmt@??eﬁt gu

the sol vent ;gHuxta%en kicBRSIdE, 'TRM AL 5% Yad0Rt 3090 et Yandetdiy hivne
chloride, from about 20%to about 35% acetone, and from about 0.1%to about

15% wat er (3%do abqut 2¥oglnsial astioreid)-about 70% net hyl ene chl ori de, from about
25%to ab OUt 309%macht gﬂl%odlﬂ'@ﬂts,f O MiARRYEso kb1 dRs 8 R ctan?oredx8ple, sodium

lauryl sulfate (SLS) or Vitamin E or a derivative thereof (e.g., Vitamin E TPGS).

In some preferred embodiments, the solvent system is a combination of a volatile
solvent or combination of solvents such as methylene chloride and acetone with a non
volatile solvent such as water. For example, the solvent system comprises from about
40% to about 80% methylene chloride, from about 20% to about 35% acetone, and from
about 0.1% to about 15% water (e.g., from about 50% to about 70% methylene chloride,
from about 25% to about 30% acetone, and from about 1% to about 5% water).

In some embodiments, the mixture also includes a surfactant, for example, sodium
lauryl sulfate (SLS) or Vitamin E or a derivative thereof (e.g., Vitamin E TPGS).

In another aspect, the process includes

a) forming or providing a mixture of a poorly water soluble drug (e.g., VX-950),
at least one polymer, and a solvent system comprising at least one non-volatile solvent;
and

b) spray-drying the mixture to form a solid dispersion comprising a poorly water
soluble drug to obtain a solid dispersion of the drug.

The resulting dispersion can, for example, have a bulk density of about 0.25 to

about 0.50, e.g., about 0.35 to about 0.45, e.g., about 0.37 or about 0.41. The resulting



In a preferred enbodi nent, the solvent m xture conprises a percent wei ght
rati o of nethylene chloride to acetone to non-vol atile solvent is about

75:24: 1. In sonme enbodi nents, the m xture also includes a surfactant,
for exanple, sodiumlauryl sulfate (SLS) or Vitamn E or a derivative
t hereof (e.g., Vitamn E TPGS). Exanpl es of polyners for the solid

di spersion include one or nore water-soluble polyner(s) or partially
wat er - sol ub). e

t ) i ally wat | |
el Ude. butdi R BRI Drseaile Gve s aF dheat HER el yeety eyt Af04Bof PolYTErS

hydr oxypr opyl &gt hesue£d brdbeses7( HPMO) hydr oxypropyl cel | ul ose (HPC)) or
et hyl cel | ul ose; pol yvi nyI pyrrol i dones (PVP); pal yethyl ene gol S (PEG)

pol yvi nyl al cohdt sorteepmod gt the g is %ﬂ&ﬁlﬁgle?}é?%‘ﬁt REFIPAR A

Eudragi t (r )haﬁ%}% %?éc%?%{ fi5f lésg ﬂ&mabo&ﬁ@b@éﬁf&hk ré)g and tt?aﬁFA%MW@OS and
derivatives thereof, including for exanple

(pol yvi nyl [dyl’tmsmrthsmélawabm 5Q(bdaltans) . I n sorre preferred enbodi nents,
the pol ymer i Swgégé%wﬁ Bé)é’ebér%%td%k&@ ré)&fléﬁ)esﬁllé%%gsi%%%@n@%nﬂ?@@%%0

HPMC E50 or I ments

pH dependemhtlmﬁammatorp(agm lanulﬁlmilntmdd- deperiggmic egines; hntl—b@kejmbzwnisncl ude,
but are not Jlim¢ted to, se derivatives. tate

oht hal at o CeRsy SEhyaRbRR: TSy fRstdin ittt el

hydr oxypr ofiydgan@lehts) an€isdoutidgese, stictyptiensive agendd, entl- hiEl‘dBA\lS)a,ntl-nugrame

car boxynet hyl cel | ul ose (CMC) or sal t thereof gtﬁﬁ a_sodi um sal E such as

(CVC- Na) ) ; 2B, aNERSEEBIcALents, raP‘i’ré‘F‘PR Igstie asEagretil FHTRETRT BIRFPYERI™l ose

acet at e pht,hakAbRm{AEREAIR ssalty, dh@pYd6 DRY 0RE Ninti-tRabldueaas aﬁﬁ@t tegdaly, hal ate
( HPMCAP) , a%eglltrret hyl C%Pusis?)se a%vgt ate ﬁf‘gﬁ% atleﬁ |§ v ee

pol ynet hac sgdativesshypaotics, nqugalentis.ti-p ))cls)“s cardiac morrﬁplé a&ﬁ‘éﬂS@P‘é?@SFeéﬂds
enbodi ment ?Hﬁt\/%g @ﬂ'p\éﬁ?ﬁ{scﬁlﬁn %%‘Msgééé% Qn%tmaﬁiglex\{tk &k aeepacet at e

succi nat e I'n anot her enbodi nent, the
pol yner (s) ahtsganists, hisrelolppties, ipidysgulatingagenss layirengingl ggenss &iopt2ankibitors,

pol yrrer () Gk Sgsf ks dnter SRR, B3, RuRBHT Hon ORI BRI ™, 1
pol ynmer i spmtedsxintib@oBf sek\lmrrmnesmﬁmupotsymms@e ekxants, apti-ostpdnonesis agentsf  t wo
cel lulosic anti- 1) erg%y gxgen%?j (,:pog%l on e%ncers alfll -urm%)y' incontinence agents, nutritional
oils, anti-benign prostate hypertrophy agents, essential fatty acids, or non-essential fatty
acids.
In some preferred embodiments, the drug is an anti-viral agent, for example an
antiviral agent used to treat HepC, such as a HepC protease inhibitor. In some most

preferred embodiments, the drug is VX-950:

Um Qy

VX-950.
In some embodiments, the solvent is a combination of solvents including at least
one non-volatile solvent. For example, the solvent is a combination of components that

includes both a volatile solvent and a non-volatile solvent.
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In sonme enbodi ments, the polyner(s) is present in an amount of from about
30%to about 90% by weight in the solid dispersion. In sone

enbodi ments, the m xture also includes a surfactant, for exanple, sodium

| auryl sulfate (SLS) or Vitamn E or a derivative thereof (e.g., Vitamn E
TPGS) . I n anot her aspect, this disclosure provides a process for
preparing a solid dispersion of VX-950 conpri sing: a) formng or

providing a ol ublugicdbe Sl UolafieiBivirts Athic B HRY disBIA o o RBLAERL
wherein the solvent “conprises at |east one non-vo atiTe sol veht conponent
(e.g., gl acdrag eisteetioge acin@pmbination with &lotteprayeldéngi hgponegreferxddiaxemplssf or m a
sol i d anor phous di spersion gonprisin - 950, and the cellul osic pol yner.
The resultitﬂasca?'?‘éﬁg?ﬁv&ﬁt%o ,‘%18?°‘é[§@ﬁ%/§'qumsﬂ§'\93e&‘5dﬂfﬁ'k density 01I‘D aﬁout
0.25 to about O0.B@mpRs@f volahosdlvéhtsihclide mblylendctddridefa@tone dhudfofin, 37 or
about 0.41. The resulting dispersion can, for exanple, have a d50 of about
35 to aboutTHE, e.g., about 40 to about 50, e.g., about 43 or about 47.

I'n some enbodi MBRamplel BEndOYI4TBE sdlventdihbiudd 82 cid¥suéh 48 gidcidl acdiber eof . I n
sone preferred enbodi nents, the polyner is MCAS or a m xture of HPMC and

HPNCAS. acid, BV MFgmds@tarabl e vol atile sol vents include those that
di ssolve or suspgog,d 'tﬁe%ﬁix%la?iﬁ‘éﬁ?Weni' aCORBbAE inQoMeRN anot her

Q—ﬁ?&i"ﬁﬂ&és‘? . ;
co-solvent. In sone preferred exanples, the solvent or solvent combination
conpl et el y sybtsmoForscample the wep-vdatdepilesnt ifpresohtaasial compotenptintassolviend firia

et hyl ene Catl])hl?trd. fj’/% to gb%%% i3 by %te%.?ffrgx{l %ou-['(_)'.%% to about 3%, from about 1% to
about 5%, from about 3% to about 15%, from about 4% to about 12%, or from about 5%
to about 10%).

In some preferred embodiments, the solvent system is a combination of a volatile
solvent or combination of solvents such as methylene chloride and acetone with a non
volatile solvent such as glacial acetic acid. For example, the solvent system comprises
from about 40% to about 80% methylene chloride, from about 20% to about 35%
acetone, and from about 0.1% to about 15% glacial acetic acid (e.g., from about 50% to
about 70% methylene chloride, from about 25% to about 30% acetone, and from about
3% to about 12% glacial acetic acid).

In some preferred embodiments, the solvent mixture comprises from about 40%
to about 80% methylene chloride, from about 20% to about 35% acetone, and from about
0.1% to about 15% water (e.g., from about 50% to about 70% methylene chloride, from
about 25% to about 30% acetone, and from about 1% to about 5% water).

In a preferred embodiment, the solvent mixture comprises a percent weight ratio
of methylene chloride to acetone to non-volatile solvent is about 75:24:1.

In some embodiments, the mixture also includes a surfactant, for example, sodium
lauryl sulfate (SLS) or Vitamin E or a derivative thereof (e.g., Vitamin E TPGS).

Examples of polymers for the solid dispersion include 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

10



Exanpl es of non-vol atile solvents include organic acids such as gl aci al
acetic acid, DVvsO DM, and water. In some enbodi nents, the

non-vol atile solvent is a conmponent in a solvent system For exanple the
non-vol atile solvent is present as a conponent in a solvent from about 0.1%
to about 20% by w (e.g., fromabout 0.5%to about 3% from about 1%to
about 5% from about 3% to about 15% from about 4%to about 12% or from

Syetomi s cDERHiok Bhhviny ymoldbnB P P R R SRR REE Bt 5T et

such as netdigohels éP‘szA) (acnydmesamdh as:mlymehmlbte &.pobudragdit® E); @y@@deam such as

gl aci al acetic,acid ter For vent. system ¢ i ses
from about G8oPrs° lﬁ%%‘f]‘fl %5‘0% H%Wﬁséﬁ‘zggrhvlagﬁsg@ere%m ué{bl u‘%reﬁﬂ%?gg about 35%
acet one, arrdAf(pdnwlgbp;uthmﬂe%lhﬂaa@aul 15% gl aci al acetic acid (e.g., from
about 50% to about 70% %/I ene chlorid from about 2 %}B'? ggut 30%

CcC

acet one, and fr OHFIRIE e§@/9 bodigerts, {BBoly iy dEeRyPTOpY ¢ exanpl e,
t he sol ventppxat)efick ARPMEROSHEOARIC W0 4PRPMTEIBOUt  80% net hyl ene
chloride, from about 20%to about 35% acetone, and from about 0.1%to about
15% wat er (e. g. In somsramahodimeentp themelyanss isa PHbIspendant ghterePA NGy Sueh PRt om
about 25% tq éﬁ@ﬁl%nﬁggRﬁgﬁEQQ&l RNt feorﬂ?t ahauy t&c@lfuﬁ)s@ﬁ%ﬁ%@!‘@t er). In
sonme enbodi nts

ture also I ncludes a surfact ant, for exa Ie

sodi um | aurcgllulgsslatetate p(l@ﬂ@e (6APY, hydvoxypopyl methplegeilylasd M@laﬂ%ﬁ@r@BMQ
Vitamn E -(:{‘H@?’pd' e&yl 1841??190% gge'&tg SucE Ste iﬁ%M%‘}Es Pc%%&&ﬁ@tﬁyl%}lmé%%gr e Of

net hyl ene acetone, acl a I ¢ aci
enbodi nent CMQ)er s sdlvthericot@En ralsedmmesamwmas (iiM{J Ne);vglldnse actthter i de,
acet one, and

R K reey R

hydroxypropylmethyl -cellulose acetate phthalate (HPMCAP), and methylcellulose

acetate phthalate (MCAP), or polymethacrylates (e.g., Eudragit® S).

In some preferred embodiments, the polymer is hydroxypropyl methyl cellulose
acetate succinate (HPMCAS), e.g., HPMC AS-HG.

In another embodiment, the polymer(s) is an insoluble cross-linked polymer, for
example a polyvinylpyrrolidone (e.g., Crospovidone).

In another embodiment, the polymer(s) is polyvinylpyrrolidone (PVP).

In some embodiments, the polymer is a mixture of two or more polymers (e.g., a
combination of two cellulosic polymers such as HPMC and HPMCAS).

In some embodiments, the polymer(s) is present in an amount of from about 30%
to about 90% by weight in the solid dispersion.

In some embodiments, the mixture also includes a surfactant, for example, sodium
lauryl sulfate (SLS) or Vitamin E or a derivative thereof (e.g., Vitamin E TPGS).

In another aspect, this disclosure provides a process for preparing a solid
dispersion of VX-950 comprising:

a) forming or providing a solution of VX-950, a cellulosic polymer, and a
solvent, wherein the solvent comprises at least one non-volatile solvent component (e.g.,

glacial acetic acid);
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a) formng or providing a mxture of VX-950, at |east one cellulosic

pol ymer, and a solvent wherein the sol vent conprises glacial acetic acid,;
and b) spray-drying the mxture to forma solid dispersion conprising
VX- 950. The resulting dispersion can, for exanple, have a bul k
density of about 0.25 to about 0.50, e.g., about 0.35 to about 0.45, e.g.,
about 0.37 or about 0.4L The resulting dispersion can, for exanple, have a

d50 of about 35 t.0_ahout.5 e, d. t . . . ahout 43 or
about 47, Dt inaatsafintine O i SrhePRRLbisiRof pippu @)

m xt ure tPeVKe?SOdngﬂ&m&Eulpsiefaameﬂ enbodi nents, the polynmer is HPMCAS or a
m xture of HPMC and H S. . I.n anot her aspegt, thi i sclosure

provi des a pr oce@ée YFWE%BW%&% fgroﬁfxiaﬁ‘p i%@?@?%ﬁeﬁ%lg\&gg%gﬁggﬁ%ri si ng
a) form ng goub08y,eh RGowd 0M85xb dbut 0f45\eg O8dut @37 bredsiit (016 TRIrésultdgi C

pol ymer, and a solvent wherein the sol vent conprises water; and b)
spray- dryi ngiSREREOmaRt 19F example, hava ad 0 iabowd B3 feabsiios B8mpPque rlﬁ & apulgs0.

The resultiﬂge%L%g&ﬁgggpdﬁﬁp¢1for exanpl e, have a bulk density of about
0.25 to about 0.50, e.g., about 0.35 to about 0.45, e.g., about 0.37 or

about 0.41. The Insewt tmbeyicienipdhespabymeranHPMs: HEMGAS ©r amivrethersef. d about
n some. onsa e e el kSRR PRk AR oL NI BT ot - 1
some pref erHBMG#Aodi nents, the polyner is HPMCAS or a mixture of HPMC and
S o conb AT SRR bl BHUBTI R AR ATRE RSP
pol yrer . | nira@ ehep tidhesif do@kiangonesith roehes cd-sdviint. Olih semk pesfitrreciadnnplad,i on
conpl etel y tﬂie go 8e|:n\t/ grs soivggt c%rm% na%gg cc?n?;l)lgtggrrdissolves the drug.
Examples of volatile solvents include methylene chloride, acetone, chloroform,
THFE.
Examples of non-volatile solvents include organic acids such as glacial acetic
acid, DMSO, DMF, and water.
In some embodiments, the non-volatile solvent is a component in a solvent
system. For example the non-volatile solvent is present as a component in a solvent from
about 0.1% to about 20% by wt (e.g., from about 0.5% to about 3%, from about 1% to
about 5%, from about 3% to about 15%, from about 4% to about 12%, or from about 5%
to about 10%).
In some preferred embodiments, the solvent system is a combination of a volatile
solvent or combination of solvents such as methylene chloride and acetone with a non
volatile solvent such as glacial acetic acid or water. For example, the solvent system
comprises from about 40% to about 80% methylene chloride, from about 20% to about
35% acetone, and from about 0.1% to about 15% glacial acetic acid (e.g., from about
50% to about 70% methylene chloride, from about 25% to about 30% acetone, and from
about 3% to about 12% glacial acetic acid). For example, the solvent system comprises
from about 40% to about 80% methylene chloride, from about 20% to about 35%
acetone, and from about 0.1% to about 15% water (e.g., from about 50% to about 70%
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In sone preferred enbodi nents, the solvent includes a m xture of nethyl ene
chl ori de and acet one. In sonme enbodi nents, the glacial acetic acid is
present as a component in a solvent from about 0.1%to about 20% by wt
(e.g., fromabout 3% to about 15% from about 4% to about 12% or from
about 5% to about 10% . In sone enbodi nents, the solvent conprises a
m xture of nethylene chloride, acetone, and gl acial acetic acid. I n
sone enbodi I o, ut 80%
met hyl ene CW v ecn?’?lgér)h%) bOﬁg %etgo&g dﬁ%%&)f %ﬁ%gbogtg]%rﬁogar%%a out

0. 1% t o aboute w&et)gl aci al acetic acid (e.qg., from about 50% to about 70%
nmet hyl ene chloride, fro bou 5%.t % a and from.,about 3%
to about 12% gl agrtsa?lma ’t‘,ng P ik lﬂdg‘gelsrﬁ sgrﬁ%ga&?rt;% EMPIEL O ¢ iy e
?/' so i ncl udesrd dsﬁltﬂarté 1Y ot Vitdrin Eaéi'a:rﬂ&ﬁeatlv\&;ﬂﬁﬂrwf\(é BUViydmia EH TRES). (SLS) or
itamn E or a rivati e - t am

preferred embodi Y)ﬁémgeats @ﬁf‘olv F@fa%réseaamlﬁtttﬁpéﬁﬁthﬂ?&tﬁwgﬁ&te ohi ori de
and acetoneacelt(;he,sg.}{aeglmggguaagm_s, the water is present as a conponent in a
solvent from about 0.1%to about 20% by w (e.g., from about 3%to about
15% from about Mogems caBedimentsothe splvent gomprinss ¢ mixgire of mistiyteng gbjgride, In
sone enmbodi gRINR, addEatg0l vent conprises a m xture of nethylene chloride,
acetone, and water. In sonme enbodi nents, the solvent system conprises
f rom about 40%th?@bth@tassﬁ%thlétihylbsnepmhidmad@cessfqrmrwbnnﬂas_’@%to about 35%
acetone, an t o0& bout 15% water (e.g., from about 50%to
about 70% rrgs Jr@équtgpg Iggrgl én{‘i)ﬁ%?n m about 25% to about 30% acetone, and from
about 1%to aboua:) ﬁ)%lwgtoept)ovidingamixtdraoﬁUXeQS@nhdcﬁstmmtchulbihepoﬁ'mtruami al so

i ncl udes a surfact mlarr sulfate (SLS) or Vitam

E or a deri ¢3YPEW ﬁrgi’“eg?so(héenggg)mﬁﬁsﬁaﬁ? Halogts @ﬁd and I n one aspect, the
di scl osure pr ovm)e@r@r@gliﬂ@tthdmﬁaubtb farrp & Q6ledb dispbesidil doapisig ve{-050. For exanpl e
a solid dispersi of a e. VX- 950), su ha an s solid

di spersion of a ﬁ‘tetfﬁsuét@gd{mpgwné@)fm megxgaﬁ’ﬁlaé’ e&ﬂﬁ’r%ﬂg% 1% d

di sper si on iyaat 6/60,R%. AbSEWB5(t6 aBout 0MX; &L 0dboubd.37 @taa%bumﬂ PrHey8®Ritingand
optionally gne or nore solubility enhanci nassurfact ant e(wg SLS or

Vitanmin E TOESysionscag, oy pxrawple, th‘ee 2398 12B9US A5 EaborhTva e 2batk 4 i AhoHS

solubility andbi.paxasbaliditdy of the drug (e.g., VX950) upon oral dosing
of the solid dlspersmn to a mmmual (e.g., arat, dog or human). In certain

aspects, at | eadn sempenbodimenss, thdwolyinergs HEMY:, HP)YC 88,0¥ ajmixturesthergpf. dn
AR e TR e S T S e S
| east aboutHPM¥ASat | east about 80% at | east about 85% at |east about
90% at | east ath(l) %ﬁotl?er%%pec% tlltse (?igélos%peolyrgw gs(yg processa f’or pree%e?}mgaabs% 1E1 999 .
dispersion of VX-950 comprising
a) forming or providing a mixture of VX-950, at least one cellulosic polymer, and
a solvent wherein the solvent comprises water; and
b) spray-drying the mixture to form a solid dispersion comprising VX-950.
The resulting dispersion can, for example, have a bulk density of about 0.25 to
about 0.50, e.g., about 0.35 to about 0.45, e.g., about 0.37 or about 0.41. The resulting
dispersion can, for example, have a d50 of about 35 to about 55, e.g., about 40 to about

50, e.g., about 43 or about 47.
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In preferred enbodi nents, the solid dispersion is essentially or
substantially free of crystalline drug (e.g., VX-950). In a preferred
enbodi ment, the solid dispersion made by a process described herein

i ncl udes about 45%to about 85% VX-950, about 5% to about 25% of an HPMC
pol ymer, such as HPMC6OSHSO, about 5% to about 30% of an HPMCAS pol yner,
such as HPMCAS- HG and about 0.1%to about 10% of a surfactant, such as SLS

or vitamn E or derivati.ve reof [ ] k0 the
i and reveas TobEt rEpodEut A fimeri s Ss s dailo ABSSHS, * 2 ou
99% or abowwimelRERraf eribudirhaitsg khepolyyree is HPMEAStar a mixture dfiHFM@red er r ed
enbodi nment égg solid dispersion nade by a process described herein
exhibits a % %rnined | evel of physi cal and/or chem cal stability. E. g.,
the solid dispergiséfie é@b@hﬂ@m@bﬁwolv%%moadmgﬁs&ch%ommweﬂw@ about 80%
about 90% aboqut 95% about 98% or about 99% of anprphous VX-950 when
stored at 2oombigptign e?wé‘@aww%&téwsqlvegqftsu%ﬁ@ thedeyg and pglymeg In$gmer gl ass vi al
or high degﬁkfeﬁecﬂ)@la%jﬂég}’th@ B6vddib o)y e O8nRifkeibn completelyABss¥RM tle BRg and

appreci ated, spray drying may be done in the presencé of an inert gas. In
certain enmmdiment s, processes that involve spray drying may be done in the
presence of a s oy i.d ) | i 0] 1 Xxture of
car bon di oxi de. R bl%feif% b S%Eér)j(?lglefgg?{%ﬁ%%g% %gﬁlﬁ%;h rﬂ% g‘éé ﬁig“r‘ge{lﬁ}g@nrfclranans drugs
t hat are eshérideahd ycetomeal |y wat er-i nsol ubl e or sparingly water-sol uble.

The term applies to any beneficial therapeuti.c agent havin . dose (ng) to
aqueous sol ubil ﬁ? Y}Olf‘?ra?{?ﬂd)‘m?%“f’iﬁbe %arcéa ?%G%Qtaﬁlgﬁs 56 nﬂ?s,ac\f\)ﬁlgplgent?ﬁlga drug

sol ubi I'i ty soBrehffedm about 08%@UbERAROYEYONE, (e kl, E@mbeb®at 3946 tdf abeet €6, donf or m i n
unbuf f ered ter, This definition ing)udes but is not limted to drugs that
have essenﬁ%@@?@éﬁﬁmﬁwdg ﬁ§r§8WﬂBWﬁ2?éKT$8@§%(ﬂan 1.0 ng/ m). The
details of one o4 sdfi @nyaRndi eRtsslveht coR@rikdd\wahikiddofahi@hyéie chrids i n the
description below. Qther features, objects, and advantages of the invention

will be appaftert apd glasitlectife’sid i ption and fromthe clainms. BRI EF

DESCRI PTI ON OF "FHE RRAMN IS ARents, the sofvbiesyskerth Sompfided WolRAbbusmbelaboe of a
spray drying manufacturin rocess, control, sanpling, and testi FIG 2
Qﬂéqj

ng.
is a schend0Vemethylanegh 9t shoys PB%eg gbout 35% acetpig, g‘:‘ﬁ fr@m&bqugiﬁllf%_’g t9r ovi di ng
the propertpgs i, %Ql%iﬁ%getﬁ:%lcfg e. {,Zt?ﬁlra%b%% Rakbolre08, APhA¥ndUHIG el N @

sol vent system'fhat contal ne . _
from about 25% to about 30% acetone, and from about 3% to about 12% glacial acetic
acid).

In some embodiments, the mixture also includes a surfactant, for example, sodium
lauryl sulfate (SLS) or Vitamin E or a derivative thereof (e.g., Vitamin E TPGS).

In some preferred embodiments, the solvent includes a mixture of methylene
chloride and acetone. In some embodiments, the water is present as a component in a
solvent from about 0.1% to about 20% by wt (e.g., from about 3% to about 15%, from
about 4% to about 12%, or from about 1% to about 10%).

In some embodiments, the solvent comprises a mixture of methylene chloride,
acetone, and water.

In some embodiments, the solvent system comprises from about 40% to about
80% methylene chloride, from about 20% to about 35% acetone, and from about 0.1% to
about 15% water (e.g., from about 50% to about 70% methylene chloride, from about

25% to about 30% acetone, and from about 1% to about 5% water).
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FIG 4 is a flowhart of manufacturing process, control, sanpling, and
testing. DETAI LED DESCRI PTI ON Met hods of Spray Drying Spray Drying. A
preferred enbodi nent of this invention involves an anorphous solid

di spersi on obtained by spray-drying where the solvent m xture of the
starting material includes at |east one non-volatile solvent (e.g., glacial
acetic acid or water) Accordingly, in another enbodinent, this invention

provi des drying the product obtained by spr dryi t enove, t he. sol vent.
A phar maceut i cal }Il: (fé‘?q’f’ﬁ‘('}?ﬁmscgﬁ “Bétuf%atlséﬁ ‘ﬂaédeﬁﬂ SE%%W?J{’W"H@@]& Srﬁ%Whr e
conpri sing auey1ugif{te(ILS) oMMt QRE ot EekdiivitaR!tRer@dl(y geV{tsnin BTRGSYN appropri ate
sol vent system Spray drying.is a nmethod that involves atom zation of a

liquid mxture cHhensiamesh theedigglosur pagsridey PENlyctamads by @processesTRbBSIFNof t he
sol vent. At @@} ZahipRh IBY dRBerSBRSE a HRL (EF2TRLS0),LNELHAN athohodd HlAT ON a
rotating disk. Spray drying IS a process that converts a liquid feed
to a dried gdispesionbha rugde-gn VQ%QQ nBdrieample e emaheys gl disperpipbcess such as
fluidized b A ryi : - si dual

ol vent o t o AR P le L APKRO LM ABpnd IRy BE: MEERsORG BAUGEmEES. 10 g

i nvol ves costlabitityngphanchigghtfyctatit $per SkSlod Vitumid ESi ) nsprovided. Bl uti on, and a

sufficient volune of hot air or gas to.produce e ration and dgy ng of
The | qurd HPBETEe Sin cHitnc e et RS B RS ERRL S B fnBan i Xs ot on,
sus pgnsi on, 95@)31p5@oﬁu6@ﬁ1gsdfﬁlm sofitl urspc)tsio@aidd fhfialal @igspeants degor hilmap)asihg trd1at
may be atom zed using the sel ected spray-dryj pparatus.. I n.a standar
procedur e, Fﬂg‘“b‘i“@fﬁ%3&'ie%;ﬁaPg”@Bng}‘é&r‘ig{F@"ygg?(ﬁé‘gﬁ‘eﬁ?h%mﬁ%‘m’tsépr ed air
or gas that jRvARMBLESatk (g SAIMBNIboRISHYE ANNEYH Sbd I S5AY 1tQchsPIRALEI, 0 a
collector (e.g clone or directly to a nenbrane filter bag).. The spent

.. ac
air ist hen@%ﬁh@i’éﬁé}éf’, i leagt atiowt AQpaad frest abputdP e Agts ROy SPhert SBEAPOWI 1 i
sent to a Cgm,eﬁﬁ%gtba}bgut%%, Yf RadB6uR 95BNt Idk{ HolBRYE lof ail 18Rt SRV EIN).

Commerci al |y avai types of apparatus may be used to conduct the

spray- dryi nip Feferre empddimenis itreesolif disperpipn s agsoptislly ersebsiantiabneesfed by Buchi
Ltd. and Ni Rdpne of spray driers manufactured by Niro)
(see, US 206&?%@18%%15?&%88%%#@0144257). For exanple, a pressure nozzle, a
two-fluid el ect rliosigméferretbaatiosljmentt thosdlidyiispensmnohale by psocesstdgsgribed omi zer can
be used. . Spray- dr i i C Noal Li f ial from
about 0.5% Pe&elﬁﬁlg%‘f&%g%@t ?TQA’ téé./jgbo ?%45)‘( pl usg‘gﬁﬁ"“ﬁé’.‘g?“é‘%"???‘%p"?é eraply at

| east about pdiPier, $uth 20 HEMETHOSHS Opadbbst, 5% weaaboutc0% efss HINGCASGRdymeey, suelsul t i n

| i ght or por i sign, or | bul k sities or unacc abl.y |.opg
Uit s oA ARG vt St o oyt 1977 Sl B Pt R PSS GerheitEY e
Vi scosity Obrd ®@rigativelth@edtlpl bl ViYarhia HOTIGY), Wheeih@sd HPMUnd HRMICAS and t he

solubility of the conponents in the solution  Generally, the viscosity of
the sol uti oteSether ageaust for pRout A¥osabout By/o.pReut 9374 pbQ %ﬁ’ ?rr?éo‘t‘telég(is/“tq%ﬁlbe powder

product . totalpaj%tgﬁ;rgéégﬁ_ and net hods for spray-drying may be found in
Perry's Chem cal " Engi neeri ng Handbook, 6th Ed., R H Perry, DW Geen 8z
J. O " Mal oney, edsaprefaradembodiment.fpotelid ¢ispersiog made hyia pragessiigsaribedst oni zat i on
and Spray- L.ngoy b, : i if; .thd gener al ,
c?x?éfélﬂgxhlﬁi% W@mg{%g.le\ﬁ[ glﬂyh?'%(?ﬂggcﬁ/or &@frﬁc‘%?stgbl .%@, it

the spray-drying 1s conducted wt et tenperature of from about 40 C
to about 20dsp€rsidnnetagmsabpit 0% atwmt 60961aboU7 0, tabouti36%t, atimio 9%, ghout Wabl y
from about 50 abou 0 e..J. t ) - i i's
general ly c%’ﬁatugégg)@(ﬁ’ r\%lg) %“%9%0%’ %fﬁémoé?l%%l Se}r]%gér)s}e{l)tw?egl S(%‘ 64 érlg%s(ggl%%lggfgk%%{ o0 about
100 C, for tighaopltandry g abmber 2RsGidler alphudensity polyethytpne (ADBE) codir€r. 17

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.
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Renoval of the solvent may require a subsequent drying step, such as tray
drying, fluid bed drying (e.g., fromabout roomtenperature to about 100
CC, e.g., about 60C), vacuumdrying, mcrowave drying, rotary drum drying
or biconical vacuumdrying (e.g., fromabout roomtenperature to about 100
C, e.g., about 60C or |ower). Fl ui di zed Spray Drying. Another
preferred enbodi nent of this invention involves an anorphous solid

di spersion obtaiped by flujdjzed spr dryin ere the solven . xture of
the starting mat‘erPYF iSHJé‘H‘?dJé%g afs E@géreﬁﬁﬂeaﬂﬁﬂ%%ﬁ%?rf’ 885?3}3@@:‘:?&13'& g.,

gl aci al acefhter-agbldble br ypﬁﬁﬁ%@: wahEGeRbleNhetern Shphedohay berdhod Memdpeutit hi S

i nvention provides drcf/i n(g t he product obtaine béﬂfl ul di zed spray drying to
renove t he agspikaying a dose (mgprieagiegussolubgty {meg/l) paeerepenihany 19 Mhy Whgibi nes
spray dryinge aa% sbluBiifty Q%tgﬂﬁ'e'ﬁguﬁa@@é@q}r%a%or RAGLRTRIALL dniR@IERr s are
obt ai ned based on the 1ntegrated flurd bed or belt and a multi-stage
process wheweaendhisidefiuiioe ncludecliy dsawt mitedtp drigs thathgye espsptipldy B 2ayeoust or ns
aggl oner at es i ch e st-dtied and cooled in the foll ow ng stages.
Briefly, a %%ug&ﬁglgssﬁfé%nzﬁgygﬁim-fI uid el ectrosonic nozzle, a two-fl uid
nozzl e, or a rotEie\ecailoof aelor apirastsbddiedteeftthemwentiontate sehforth i thy dr yer
towards the fluid bed. | gnerati on incqrporating finer,. recycled materi al
t akes pl aCed&ﬁﬁip(tlﬁg%glﬁwa@%@@,ﬁ}re%ﬁg!egéﬁngﬁEYag{agas %éli‘et ‘inﬁffné'é’nf’vé]?{ ®to the bed.
Exhaust ai rappifeh®forh theldd§c@ipibn bt ee Samsi ng further aggl omeration in the
zone of spraying. Sticky products can be dried successfully, and the
process is ideal for drying heat sensitive products, and inproved aronma
retention is acconplished. The process yields aggl onerated, free-flow ng

powders with mnimal fines, As I i spray dryer, feed
is sprayed fromthe atoﬁ%ﬁ%ﬁsﬁ&%Tﬁymﬁw{ig%’% t he dryi ng chanber
into the drying air. and do the spr chanper. The.vi gorous fluidization
of noist powder K %‘i ]cﬁé‘dqu‘(fgg“ Bfrél'ﬂmﬁg‘é‘g%eﬁ?mé{gjri’lﬁﬁn’éﬂ%&&"&)@fg‘é‘fss’ﬁf’%‘)l’r ecycl e
of fines framplife apyebipe attachnent, result in spray drying taking place
in a powder-| adg:ggyaé].rmspher e. gartl ches of higher noisture content can be
handl ed in the i hi§ 2cRhempEc of g spren deyE 1RESES t i ng powderi ng ef f ect
overcoming the piQbi §EHE pRONEIE! the hlop&HBESISy X D5Y bl GaRrsRfs GRERLRL ed at

| ower powder afréggg%(ha&tﬁt air %&gperatprgs, thus i nproving product quality
whi | e gai nisp@gy e Jolghesysteethatgonienfq @ia¥hcy. The degree of aggl omerati on
and thus the pagthc i I I i‘ﬁa% e . infl 3 e&i@ngi ng the
operati on condi ﬁ%’niﬁgngaﬁhg{ﬁéégﬂ%n g)?(g;e?sl’ %()edéﬁgrse Qﬁ%@égﬁcgd into the
drying chanber. By optim zing the operation conditions, a dispersion with
properties favorable for downgjgpQmus PERERIPFIOR- 9., direct conpression),

can be obtai ned. As with conventional spray drying, a non-volatile
solvent (e.d., @ifedddbr 58t bevigei d, DMSO, DMF, or water) can be used in the
FSD process. Al'though enbodi nents of the present disclosure refer to

the use of non- $ptaxtDryisgs &l meferrsd ainbedimpntf this ipvenyioniinvolves ey amarphieiser st ood

that the pr . : -0 LAy dr oy ' ARl -and can be
used int hg&gﬁgﬁ?ﬁ%ﬁéﬂé&g@g@gﬁgﬁ'&%ggﬁ r?.p:gthé §0194ni& et aio;fg%% gté i ption of
flui di zed sptexial thelpidescpt ddast\iXe Ab60-vDstilersolvientdel.gi, latiabagetioadid oowater).appl i cat i on

filed on cemher . 22, 2006, entitled. Fl uidized ray. Dryvin .

ALt or ney- DECRBET Thasgpgt e bibirpbn s fplor 50t Fing Meguct phrained

di rect rel ayispragdiyindretrsvrere theibdtvaensi ty/ fl ow and resi dual sol vent; the

hi gher the bul k density/better fl.ow, the high t he residual solvent. In
some i nstances, Atﬂi‘é“??ﬁgltt’tcéll OIYOSIHOL, F4N %ﬂ@?@ﬁ%%%rﬁédrﬁﬁ‘ﬁiaﬁﬂ’lxﬁ’f%d by varying
t he amunt cgfphidinea drakedg f VK-9308, a%ftiﬂl@b&zrﬁm@r@%ﬂd infayppdPEate oldény

Accordi ngly, 1nclusion of a non-volatile (or _high boLfi,ng) solvent into the
mi xture caPySbVPRIY fdiyingds paethod that givelyge atomisption of Htud B Weoper ti es. For
exanpl e, t e adlbtd 2N Qlid3haqsaivetCaldremaedl Or BE sYRER! AtdhiatRnsRdyMRNt System
conprising volatile organic solvents can provide |arger and/or nore dense
particl es térenfariesampleithiohglsa peazthures awptatiegidisk.ne gl aci al acetic acid or

wat er. The | arger and/or nore dense panéicles can have inproved flow
properties, which is desirable for downstream fornul ati on of the particles,
for exanple into an oral dosage form such as a tablet or capsule. In sone
enbodi ments, the solvent system provides particles that solidify after at

| east about 5 seconds, at |east about 7 seconds, at |east about 10 seconds,
at | east about 12 seconds, at |east about 15 seconds, at |east about 20
seconds, or nore. :




Additionally, it may be advantageous to optim ze the powder flow and bul k
density and/or use secondary drying to renove the residual solvent. In one
enbodi ment of this invention, the solid dispersion is fluid-bed dried.

Fl ui d- bed drying at about 40C to about 80C, e.g., about 40C to about 60C,
e.g., about 45 C for about 8 hours has 19 been found effective in certain
enbodi nents to provide opt i mal effects in certain solid dispersion of

VX-950. In other_enbodi nents, n S in the
solid di spersi oroPTY H‘gb%ﬂpr&f"ffisﬁ‘t?t v, ‘%ggétﬁ‘i"(%ﬁﬁglﬁ 3%%%&’%@ “H8een

effective tgptﬁkhﬁldy escasid @i ldaahe plotate ls@cths fluRBied bad digig\we Rhcuum driiagSf i nal
pr oduct . preferred processes, the solvent includes a yolatile

sol vent andmay h?)hﬂegé? sedpgeaesidial sqlyenty ta phymacarisally aresptable leydds. shpirally:

includes a ! AfgLRARLSeARbVENbRtibAGhEde t hose
that can dlggsrolz\f}-«g{?nE)i{“ﬁo\wgg%}Md&&u@ghY §1511)e;i%/)gr(raeri(%l(v\,heéril)epr esent) 1and/ or a

surfact ant fufiicientyolhismaf hot eemrtgabt@rg@cvempgrqhﬁe preitrying eE thedigyidr i bed above,

f | A ’ ts wh
Vst 050 1o, paroPE e BegGlAI o B8 snf BHATGn tE by solution, adsPLrBRRACAEN S W12

solvents i rm:bpmhmoa, shumy, uaslblctadl drspetrklyxh empasd:dnﬂh@trm@tebe aoeizehesingthel sd¢ciest al
acetic acid

I: dried
or under go e%,’f%yr%}?mgza%af%%? Z{V a&?iﬁgﬁs P r‘f?F (ilfr\é’?gee@egar?t\lloel i gspra}%g I ug & %g[[r%l}{ xt ur e
of methyle ﬂﬁf\@dﬁncﬁlted@i, alﬁﬁ"%hﬁﬂh@t evﬁﬂdaﬁe@ﬂle rsolvent and cdrveptheddaigesducatosol vent
may react w h teri . corrpou er.e ug or
t her apeut i c®@ B K °§?)‘i’ré8r68‘il¥ O mﬁ*ﬁ ARS %’:Ieétbag)n 5@8 ﬁ%eng%ggﬁ% nts, a
sol vent t haéxhﬁll%?e%l Wigt the §816dnt Wr alerh /e BORD SpeRlaiffs skritt®s esidehser Praaptard ed when
preparing a feed sol ution contalnlng that compound. For exanpl e, al cohol s

may react vindpoienbalboiepisiaile salvent ommercially gvailablefypgs of apngratusmay e |
sol ubl e drugeq & &nﬁuc%e%g% Oun%oﬁépelﬁ%ﬁltesconﬁﬁé%élﬁps‘pw| d(xj‘yeréiarém vent t hat

does not react wt I nt er est 2@ ug, poorly
sol ubl e dr uganuéacglredWBmytd( pad Nire (4.2 thy PEB lfnsro neet difesy mpmuf; P‘ePYed when
Prepar ng. (S BSLOPOIEEB UL d1lBSs PRl HiberesRlvent Shoul d
not contain a or “a si reactive m)P et Because of the
reactivity teb- fhedt:lactmsomnpmm;la h&@ﬂgld,no\a%e,gﬁ(a)rptaa' qmretrzerqaebe gssidvent for use

in the sol vent ﬁf%gcg)yfgglqﬁ)?c% e%tgl:;)) 19ys S0 Wi loalag 3%1%1’[%84.1?&)% 908(196 5‘%1 about

preparation of ni-ng suc er than a
pol yet hyl erm)‘yg |(yee drug plugand &E@l@ﬁ)@jefe(rable at least hlmutw%n Imsqn@l yrrer havi ng

free hydro ieti é not her, pr.e rredvgi)

non-vol at i I%“b?go FGia‘ S Qfdess tﬂ‘anA@O %5?%{??‘&?5‘ lf’%‘f%‘?ﬂm g ﬁIiSlop é’f 106" o‘ﬁk

et hyl ene cehéfiésdf uhcameslp glren- ﬁﬁﬁe@ I'nig@nefBl, & uibper limit of solldls Isadyds

i nstances, the non-volatil e sol vent f gf) glr cla,n C ntr tte to

sol ubi | i zi EGVEMEbRHBREHEOsH of(c-2-ghe Ay QH'\tln\%? e gesu “3& 8% present

in the m Xtyf8il8Ehe SbRsbnSRs aYthd kMuféh. Generally, the viscosity of the solution can
determine the size of the particle in the resulting powder product.

Techniques and methods for spray-drying may be found in Perry's Chemical

Engineering Handbook, 6th Ed., R.H. Perry, D.W. Green & J.0. Maloney, eds.),
McGraw-Hill book co. (1984); and Marshall "Atomization and Spray-Drying" 50, Chem.
Eng. Prog. Monogr. Series 2 (1954). In general, the spray-drying is conducted with an
inlet temperature of from about 40 °C to about 200 °C, for example, from about 45 °C to
about 150 °C, preferably from about 50 °C to about 100 °C, ¢.g., about 50 °C. The spray-
drying is generally conducted with an outlet temperature of from about 15 °C to about

100 °C, for example from about 20 °C to about 75 °C, e.g., about 27 °C.
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In anot her preferred enbodi nent, the non-volatile solvent (e.g., water) has
a hi gher bul k density. In sone enbodi nents, the non-volatile sol vent
is a conponent in a solvent mxture. For exanple, the non-volatile sol vent
is present as a conponent in a solvent fromabout 1% to about 20% by wei ght
(e.g., fromabout 1% to about 5% from about 3% to about 15% from about 4%
to about 12% or from about 5% to about 10% . In other enbodinent, the
non-vol atile solyent (e.g., water) is.present inp.an apmount, of between about
096 and about 505 Mgyl St VY b recieP s Sl 4P BedER Wi BUrRNEE |« ne

sol vent m xfluidébel SryangC@IFNIfFoai 4tRat Bbmaempdraduid 6 abalt16mtC,elg.,abslicn&aT), on of

sol vents such as net hyl ene chlori de and acet one gith_ nonvol ati |l e sol vent
such as wat ¥#oUBf 4y g microxaxs fyingefofery faym ey Himsr bicopigel vaeudiy %k Bur e
conpri ses f xgMm B8&Uborft 6/agerar@d 3 ibo8Ph0TeL By ehsi 60408 18er).f r om about 20%to
about 35% acetone, and from about 1% to about 15% gl aci al acetic acid
(e.g., fromabout 50%to about 70% net hyl ene chloride, from about 25%to
about 30% acet ongy,;and < tA gt 4t %?%ngh il ind6eiLe acid). As
anot her exanpl e, the sopJgﬂ?@ﬁggture C ﬁ%?@segl fonﬂggoupm40@6to about 80%
met hyl ene cinivolveshs anfarpimus balist dispeianebeanmdtbyFbidiacdespoayaryisgehére e about 1%
to about 15%water .(e.d... from about.50%tq,abput 70% hl ori de,

f rom about ?%‘%n% %nxaré)r&? t@ﬁ&“&@e@%ﬁ%ﬁ macnu(ﬁt) % %&‘?ﬁsg n(ﬁeuntog'lvé}gisl E)et}éhlgﬂtﬁe' % wat er) .
An exenpl ar ylagielracetit aciborgiuter). aA dcordidglyTn imoltten embbdinkntdlthistioventen one t o

nonvol atil e solvent. (e.qg., ter) | 9:,24: 1. . Because .of the

onoti vi ty PV kst TietsputEotted B iR drardinedettos esalFRy v 050
is other than a TRl peichydfenedigdysal dfndcomttis s8Ryt arfdl flui®bdiedryingan a
pol ymer having free hydroxyl noieties). . The s Iyent,%P nt|%£e si ze and
the t enper afehnelogiey; Agelpatiedpay des aprpbiaineddasss Qs ian el @ﬁ@# T solid

di spersi on. pehsnwauhdi k@ @F@E@s@ WabRAndiM paliiatd BddREAGUIiAd MB &Est drydngs M8l |
particle size wuld Ieaé o faster solvent renoval. Applicants have found
however t hattegsnigrmereginmeries, edidiae pashdriedernd qopled iplhe folloméng $2886- do not
provide optjigy, ek eHaDR! Sl AectRUARLHEANRL BIRREI G HG ok |
tabl eting. At Higher tenperatures, crystallizat’ion or chemcal dedradation
of VX-950 regmiersprays Ate feahvdovntintophe soray drger towend$ fhiedluahiedadgaiomerdtionhe

sol vent may:

20 vt oty od IS i MBS RS 1 Lot | o

orf ta i'es I ng one or
nmore of t hepaftididsdfali tagh@bedarfixheussair outdt &stthtoaplp treabofroeysimpnfiirthged pr essure.
The suitabili of. a.par anet vari atj.qon ca e eval,uated. Eor ex le, to
eval unt o ¢ rgeieteratish i s 20 e B SO aiteRar b5 AL STl TR o Lo

i ncreased (fRodss istideaBREIrytyi Hett dseiivdi@odicts, aidiaiprdfed ard rpRfittorEk er s
unchanged. The pr rties (e.q., depsities) of the dispersion. obtained from
spray dryi ﬁgcmﬁﬁggf it nr%%f»sevgé%aag&ﬁf&ta‘i dieeTlopang RAvsiarsa iRy
properties mfesa di spersion nade according to this disclosure (e.g., outlet
tenperature of 25C), and an eval uation can be nmade as to whet her the

t enper at ure chadgenisamplgia ey 9syrdegd is spraygd-fEors Higmianirdipnmezas j ncr ease
in a desiref, AFQARR Y of e Brying R g @RSk own H&Pral RBarkikaNge may
be advantagggﬂg?gﬁi&y?f %%ﬁgﬁkgargﬁéﬁgﬂgH%ﬁgg can béwgarigg&an% optim zed
(e.g., in dhecaigprogduslizationef poisopowdseinghe Hyiddegilargted pbbe skambse basde: choi ce

of non-vol ag.i.l I e f Y i | choi ce of
vol atil e s§%§é%9?s‘¥?%§?%§ﬁ?§6§£@?g%o°Q@%P€%§§f%ﬁﬁ??gbxﬁgéﬁﬁgggﬁ??n?ota
per cent age pawdéreladenaatmaespbére e Raticles bfltighes nidture wontent cembe dnidied in fhenor e t han

latile .sol t ] d hoi f t ant. t f
one, 10 21 RgLEr 2 PR ey AR AL e BRGSO e o

atom zer, $odérstickiheedDatisy canybelcomplepides owee powildrane ttaait airor der of sol i ds
addi ti on, percenta?e of, solids | ading n /or,in%et te peratuqe. | f

post - spr ay 'SIRRATARES Shusdmprv g ProquskauaBly| e R iing o8 adPgichibsBERl choi ce of
dryi ng pr ogfssencflUhatbgbe S agflovicRioR bAE 8BS thePadtRie sl BtiRRioa REEBe dryi ng
tenperature, dryling pressure, and/or drying tine. The nature of the
solvent can be nodified to optim ze pan8icle size and density. For exanple,
i ncreasing the anount of a high boiling (or non volatile) solvent conponent
in the solvent can increase the length of tinme required for solidification
and/or drying of the resulting spray dried particles. Therefore, in

i nstances where it is desirable to have |arger and/or nore dense particles,
an increased amount of high boiling (or non-volatile) solvent is desirable.
The nature of the high boiling or non-volatile solvent can also be varied
depending on the desired properties of the dispersed particle and/or the
properties of the drug. For exanple, desirable high boiling or non-volatile
sol vents inprove the 22




solubility of the drug or other conponent (e.g., surfactant, e.g., SLS; or
polynmer) in the solution and do not chemcally react with or contribute to
the chem cal degradation of the drug (or surfactant or polyner, if
present). For exanple, organic acid solvent would not be appropriate for a
drug that is acid sensitive or which has an acid |abile noiety. The nethods
herein provide a optinmal particle size and an optinmal drying tenperature.
Exanpl es of, yolatjle solvents include, keton al cohol. s cetonitrile,

met hyl ene dRIIFHEDY chaRgingibe opepnoafipns g%hﬁ—‘f—“.’ﬁ%ﬂg whete ﬁnﬁ%argﬁfir eci ated by
t he skill edn@édub&Pinto thd@ryaR Behb&N BYlopalMethé ostepndsnditdns| £disfersion part
on the solubility of the conposition (e.g., drug or other thﬁrag utic
agent) in avidupropastiesfaaraie fon dovaurermpracyssre (£ e EETHSOEPESHY(CE! g‘?,
functional &Fag%g) with a particular solvent. Exanpl es of non-vol atile
sol vents include organic acids such as toluene, glacial acetic acid, DWVSO,
DVF, and wat er . ABhvathsaoneantionsl spiay dolinge anen-velatildsplaent (e-a+ gledalaceticpeghrt | on
t he sol ubi |4t ~0 [ &1 or other therapeutic agent)
in a sol ven[?Mé(r?dg)g@?&‘g&%g%]‘lr’év‘li)s?gl/{ngpgf%%%&()&grps@sbsi tion (e.g., functional
group) wth a paithoegh embogizhantsf thefysresesetisdesei rafer torthe tssrafmomuelatilel ati | e
solvent" refers to,a liquid that .has.a bojli ol nt e n 80C at 1
atm sqkyents Xith spray ﬂﬁ'éngs it tz?tﬁeluinfivs%?d thatsq g R 0? ﬁ%ﬁ%%(q)lsp%%ﬁof sol vent
can be f:haﬂ?ﬁﬂg mildgapiﬂgﬁpliela)gd az#ﬂ beﬁisbd?fn tpdfaﬁlgﬁi%maasdg‘mﬁ?d?mhchangeda The
properties (e.g., densities) of_ t i spersi.on i.pe r.om.spray drying
using this chan@e‘%ftaélﬁig%sﬁf‘p%f’rné’f@(’)‘ & aYSWf%O%?%%éﬁfsipé%w&@lﬁ i spersi on
made accor diResibml hfplisatibn FHOSHDEcHBEND, B00E0 EMRRY FURGiEEd Sirsl befig,n (e. g. ,
water as a non-vol atil e sol ventgg, and an eval uation can be nade as to

whet her t héitiosraydPrcketPhd@073@1688V-ant ageous (e.g., if the change led to an
increase in a desired property (e.g., increased bulk density), then the
change may be advantageous). In |ike manner, the anmount used of a given

sol vent (e.g., %@alvertsas a non-vol atile solvent) can al so be eval uated,

e.g., by comparin |t J. [ ] : QALGeEidsl Ng a

sol vent descri bg%:l né{ggit%e?]gﬁ aé{ﬁﬂggtﬁglan&gg%sb%&e%%gm%glgg%ugafoe. g. ?gsi%}c%\l/vater as a
non-vol at i lselvem] the higherRbd jutk density/better flBwoitie bigher the tgsidualgglvomte dmsameE pr oduct s

H el | : dri . i ved
such 52 PO o AU O MO0 B s
di sper si onsgken fst! thecpantfrl@tocohgidrad/afdri. eeodstgly, enctpsionaf dmomyoletilg (or a poorly

sol ubl e drug, .e.g. -950) . may i ncl ude ol ymer. .or plyral.ity of polyners
Cor 'sol i d Sktaitfis st 859 o mixtt o pios e o Bl eyt it
utilizi ng @ropeAieY OFGHekhiipls ahy enfitihasTeldchesketie beld br Watr e aisubebnt gyserepar e a
solid dispersion (e. g{,. , amor phous solid_dispersion) thg%] cont.ai NS o2
conpound ofompriERgtaigorganic solyenigcangreyide larg qQ TO5F GEPRPYRUES el g. |
VX-950) . | %ﬁﬂﬁictlés%dukés%moﬁ{ {#e glakﬁﬁéceﬁ@me%mat&bQ‘hjé@irg@rah@/o{ 808 .

vol atil e and non-vol atile solvents) and conpound of interest (e.g., drug)
that will Kensdppriglesrean have bnprovaddlaw propastissivhichs desifable forglownstisay ners (or
solid statg rﬁﬁ!a'ﬁbt? bf fh %)arﬁicles, for ﬁ)é\élB%!iXtH%{l ol dBlat Rrints¥cPds PAbIKIGT S can be
used as part of an anofphous soli i spersion systemtogether wth conpound
of i nter estapsier Irescargxinghodangnts, thewolveit spdiem provides particles fabsolididylawiabt i on
(e.g., tha il dried ESD), Wi fod drug).
W t hout beﬁﬁ%%ﬂ%gseﬁ%?df’ﬁteg%%ﬁ?%g Béogggﬁgfegggg? H@églsiéﬁgégétg%&ﬁéﬁgg event,
decr ease, efcondspu ltddeat@unlindecardsy alestabowr2pstalnkds,oamioon of the conpound of
interest (e.g., ,qdrug) as. conpared to the anount . .or rate of crystallization
that occurs in ﬁﬂ%‘ﬁ nERaHPe ‘?VBBﬁa%‘??é‘F .?0 qpé?n%?tgﬁﬁ?‘g,erﬁ}? nan§ béo yner is
used, the gERUPItndbr vsk Y&bidary d8ingab réidvelie: @sigust3sleehtbin ade dntbadimeabout 10%
by at |east about 20%_ by at |east  abaq %Efgg% ti% gtb Iﬁast about 40% by at
| east abouef thFogvasiionthq solid dispersigp “6@‘3{?‘ ngd. |Fluidsbed fryine 4880t 407Gt | east
about  80% hhopt 30€aSE., ARALU0°PATabRY 66C, b EA3bRAS UL (HEf¥out® hddys [ak | east
about 99% conpared to the anount of crystailization in the absence of a

pol ymer. For exanple, a polyner or plut@ality of polynmers can protect a drug
agai nst crystallization in an aqueous nedium such as gastric fluids and/or
inintestinal fluids. For exanple, HPMC can hel p decrease the anount of
crystallization (e.g., of a conpound of interest (e.g., a drug, e.g., a
poorly soluble drug, e.g., VX-950)) in low pH, such as in gastric fluids.
HPMC can provide protection in gastric fluids (e.g., fasted or fed gastric
fluids), and sinmulated gastric fluids ("SG-") (e.g., fasted or fed SGF). As
anot her exanpl e, HPMCAS can provide increased physical stability and
decrease the amount of crystallization (e.g., a conpound of interest (e.g.,
a drug, e.g., a poorly soluble drug, e.g., VX-950)) in intestinal fluids



of the compound of interest (e.g., a drug, e.g., a poorly soluble drug,
e.g., VX-950) can be enhanced. In addition, by decreasing the rate
of crystallization, a polynmer can increase the shelf stability of a
conposition, e.g., a dispersion obtained by spray drying or FSD or a solid
form(e.g., a directly conpressed form e.g., a tablet), containing a
conpound of interest (e.g., a drug, e.g., a poorly soluble drug, e.qg.
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30% by at HispestiombiiX-940.%4n dayer&mbbmhtsadag)mm@(I%MﬁykSaE theqmstmalnmlnb 60%

by at | east out 70% . hy.a eas 0@6 t 90@@
Y e ol yaer st Hipa ALt AL 5 PO Yot ol fien sERAMs RV when
Istor ed gt 4&;8{2}&&%lerva@Bil‘ﬁeﬁﬂ%@glbwtﬁgglsﬁnﬂtprdcﬁaﬁt abou; 10%48 g/ g., by ?t
east about (0] Yy at east about (0] east  about (0} at east
about 50% by at/mpEderednsessesesdbs sob nh'fwliué%w%&ﬁol%%n WOQLTVOF%};FM about

80% or by &liven®aitsoRbeMboditts, Ak SIERAIEIHddsR rRixfupd bﬂvdl’dtﬁé)@ﬁl\?eh@n st ored
under identical conditions and in the absence of a Furt her,

Wt hout - bei PG tpbims tspts e yose Rt preealoe boh VX 35ead e golBmeriaghor S can
hel p preve I U ol Tuder il ki i on of

t he conpourqéfeseg Sl(aﬁ&/gfissutrﬂ%tg&t (Q'Weﬁ ESS& %Hﬁab.{soa‘%pgér{ 1;fﬁ:st o?%% ﬁ}eéec g?‘tg e.g.,
VX-950) as dmmpéb@@ampbuhehﬂnmudﬂmuk acatope,ofc. crystalllzatlon that occurs in
t he presence of | e, rsis
used, the am)untlngﬁbggn%ﬁmhferzegﬁ%&ggﬁl V\% @Pgdagljegldgljﬁo Syﬂulq e‘hfép}[ out 10%
by at | eastdraingisire2286 sdh}én&tmdlﬁdiﬁtmﬂ{hﬁelbf Bébgletwychidridecastonarod plad@ly by at

| east about 50% .py at |east about 60% by at |east about 70% by at |east
about 80% ¥§148 4 east about 90% by at |east about 95% or by at | east
abeut 99% COWparIﬁdfhteﬂerhﬁlﬁllrﬁémsml her@Vf)@QiOlslﬁ Blihg Zady dlﬁb(ﬂdiluhdf@gdég glaRee of one
pol ymer. For exanple, a plurality of polyners ca ect a drug agai nst
crystal | i zaPrayAlyiRe arefemmeslrentitriudne ik ofdn o Blori s 0B 20,
intestinal {4 ds. For exanple, a polyner, e.g., HWC or HPMCAS, or
plurality of polyners, e.g., a mxture conprising HPMC and HPMCAS, can

of fer increased Ippepeeasssomsalyenamgy yeast Wit papisrial{e &f conpamd-of fiieresx anpl e,
the HWC c risd afyl | QRoiB eABSdifkeftsfd Ui ds or
SGF whi l e %ﬂ%QLﬁ%CAﬁmﬁéﬁuyégﬁg%eR%%g?%Q1&5 f#%ﬁ%c?@gtge |z$t|on In

i ntestinal splvantghatdpesnot &act witksthe cerapaving of intesesbis paefeirsd when peensriog fer

i nproved biQay ound of
ey et s%idu%g c$ﬂt£1>ﬁng o &'Qh%é%&r.{ 5&2&%%8%&&%%1%%%%% wBpigrnoun

addi tion, 2>5mpaumﬂ afmaénestye gf apmlgyengmpm}y solubleatmeg etgh &/6860)fto ﬁrabl | | ty of a

conpositio . 0., a.splid,for dried ersion, a directly
conpressed qeﬁtggsa%@c?rgwﬁ& %soévem g? {g%?&?t)reacig'ﬁﬁgl}encﬁoﬁ’aoﬁnd ?fprr%%rl?ﬁt 8 %i nt er est
(e.g., a dridag, eQ.,dpoordy phubild Jrug,al.4) VK-G0 @artieularly to\:ﬁirrﬁfi&)ﬂs)elp&tfervﬁ to the
stablllty of t he conpo when no | yner i about 10%
(eto by Sthep aseromboird sviongnam S Raoe. $59 * oy vatt stoailiotanout 405
by at | eas fcombRUh GIP uer @ﬁmﬁl@ﬂ? Fea&h@%m&?%e&ﬁse&if theRadtivapentertat’e by at

| east about 80% or by at |east about gﬁé? The plurality of polynmers can

i ncrease t §BMBYWMF (4.8 yVXT959hé pecherred salvepdpisiss in Khé seivent\wg§m & or ed at 4C or
at room t eRpGIAlidH Fith iﬁYs cﬂécldsﬁt%sf&r B0 Bitbark @t c(f% fged soﬁﬁloﬂtcoﬂtﬁﬁﬁ& s@@ppt 20% by
at | east about 30% by at |east about 40% | east about 50% by at

| east abouto®pogndhsother th@a&snolmmeml (532, REG %@Qi (igbether bang pelymisy at

| east abou N 0 a solid dispersion stored under identical
condltlonshgﬁgg%gﬁigﬁﬁgﬁglﬁga%olyner. The polynmer or plurality of
polymers (e.g. hmnmﬂmrmnﬁge@ambmﬁnmmxécmemwuhﬁsdepﬂﬁywmmByMDQNHMEmnsed to

provi de a forn1of C est g., a poorly

sol ubl e dr Bﬁrce'gwgelg%t(?’i- &?%Bﬁc@ﬂ% R ?Peqaﬁ‘iaelréstégzedle the area under
curve (AUC) of the conpound of interest (e.g., a drug, e.g., a poorly

sol uble drug, e.g., VX950) would be substantially the sane in fasted and
fed subjects, e.g., reducing or substadtially elinnating the food effect
in the subject. I n one enbodi nent, a polymer or plurality of

pol yners, or one or nore of the polyners in a plurality of polynmers of the
present disclosure are able to dissolve in aqueous nedia. The solubility of
t he pol yner(s) may be pH i ndependent or pH dependent. The latter include
one or nore enteric polyners. The term"enteric polyner"” refers to a
polynmer that is preferentially soluble in the | ess acidic environnment of
the intestine relative to the nore acid environnent of the stomach, for
exanple, a polyner that is insoluble in acidic aqueous nedia but sol uble
when the pH is above 5-6. An appropriate polymer should be chemcally and



VX-950). O her preferred polynmers have a glass transition tenperature that
is wthin about 10 to about 15C of the conpound of interest (e.g., a drug,
e.g., a poorly soluble drug, e.g., VX-950). Exanples of suitable glass
transition tenperatures of the polyners include at |east about 55 C at
| east about 60 C, at |east about 65 C, at |east about 70 C, at |east about
75 C, at least about 80 C, at |east about 85 C, at |east about 90 C, at

| east about 95 out 1 S at | east
about 110C, at qggg?leé%gnfesﬁ%@n"é@%ﬂgg%l? bt e%t&itglg%%}ca%uge;agt about 125
C, at | east sohimilitingl30stpoatnt] €asi swabotaht (235 SCS), altat isqassentah detmigwe C, at

| east about 145 C, at |east about 150C, at |east about 155 C, at |east
about 160 CUnISEEOMgsLRRYSRANE 165 C, at | east about 170C, or at |east about
175 C (as measurgdnsinetairefehrdd bpdichén@ B nonWdldideolwnS g gvdi@) s abound by
theory, it is believed that the under ying mechanismis that a polynmer with
a hi gher Tghigksidrtideysivas | ower nol ecui ar nobility at room tenperature,
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anor phous solid dispersion tionally, the hygroscopicity of the
pol ymer (ormidure MWampkyth@ﬁotpmlytﬂiES@VﬂmS WIERENIAS arppmponsnt MBSO§My ners in a
oot son TomShaTSiek BAREDE By @ent O, ASDBSAIIDL & apbRisel BonPitolORk Of
conparison in this applrcation foscop|C|ty of a poly
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about 8% I%aﬂ%amﬁbaui%?% alb@ﬁﬁl%han about 6% | ess than about 5% | ess
t han about 4% Iess t han ag Wﬁty or ?S t han about 2% rpt| on.
Cel | ul osi ¢ pol yriBrengBisEse W@n'él}%fo VS8 ETEF IS Os st 18?|° ég PVP

general |y hageafidébmBifumet &Tso@@&%ﬁbhla@ nethile bmgﬁ@ssmpnbabﬁywﬁmn@i-so af f ect
t he physical stability of the solid dispersions. Q’f ally, moisture
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or partially wate Fsol ub Wat er - sol ubl e or partla

wat er - sol ulid% toqpabloyi% glaciel asrck@ atmt) &s enothdr ekample ghie sabvent miXtye geaprises
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i ncl udi ng f59¢ wakaMAlneex Elax\ﬁ)efdéﬁi wightthiiy s fahdthyleeechioridy ko ae@hatoejon-1 n some
preferred enbodi nents e pol #T)P%Et or one of the plurality of polynmers is
hydr oxypr op¥ %Weeb(’leigul"@?é)‘é M. such as HPMC E50 (e.g., from Dow),
HPMCELS, or HPM&%%&Q@F&&@@ ofvsahgsn EipfiferMatly95e in HRHABRBIISO) . HPMC | s
available in a variet es from Shin-Etsu, includi ng S)V;/%h 60SH, 65SH,
90SH. Each iegludipe¥¥- Qfﬁp&@therat pRolyqtidensi &lxmb(e&é’%&)% if50 @iher tap a

hydr oxypr o erred type for use in the spray

di sper si on%?%ﬁ%qggﬁhﬁwﬁ&oghg%m enbodi ments, the pol yner or
plurality of po rrymlsqnt,qxartwtaesmrandrﬂreetemperam@ dyping ramee mapi ba medifiedIte t y of
pol ymer s areapH—d en t r teric

pol yners i REIPGdE nQBu{%‘ ?H 1s§er%1 i ‘tg‘eg'%flwg% a@?’?&iﬁ%lg glﬁ_ erﬁl tg ?@%’g&?
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car boxy met Rpssiohsifop 96whs¥hm pedcessitpiiuth dswablends. (A2 hiher @mpodiumy sal t such as
(CMC-Na)) ; ceI | ul ose acetate trinellitate (CAT), hydroxypropylcellul ose

acet ate phthal ate (HPCAP), hydroxypropylnet hyl -cel |l ul ose acetate phthal ate
(HPMCAP) , and net hyl cel | ul ose acetate phthal ate (MCAP), or

pol ynet hacryl ates (e.g., EUDRAG T(r) S). In sone preferred enbodi nents, the
pol ymer or one of the plurality of polynmers is hydroxypropyl nmethyl

cel lul ose acetate succinate (HPMCAS). HPMCAS is available in a variety of
grades from Shi n-Etsu, including ASLF, AS-M-, AS-HF, AS-LG AS-M5 AS-HG
Each of these grades vary with the percent substitution of acetate and
succinate. A nost preferred grade for use in the spray dispersion is AS HG
from Shi n- Et su. Q her polynmers of HPMCAS and HPMCA with varyi ng
degrees and conbi nati ons of substitution of hydroxypropoxy, nethoxy,



In yet anot her enbodi ment, the polyner or one or nore of the polynmers in a
plurality of polyners is an insoluble cross-linked polyner, for exanple a
pol yvi nyl pyrrol i done (e.g., Crospovi done). In some cases, a pol yner
may react with a conmpound of interest. Therefore, in sone enbodi nents, a
pol ymer that does not react with the conpound of interest is preferred when
preparing a feed sol ution containing t hat conpound For exanpl e, al cohols

h th |
ol ubl 6 Sgon s Saepiihorsoar® g edbiAlyy S duefuled’ ¥

does not r ga@iciew dnkbunhéf thOsamnthaphotibetrénesd. (e. 9., a dr ug, e.g., a poorly
sol ubl e drug, e.g., VX-950) %partlcul arly tgh% ketg hiohS F eferred when
preparing a feeHadglesiZ gty o1k degsitiesE-2c SRS FnaT BRGNS S8 §7?’rer shoul d
not contai RyaRi il %pvagrmgao@omo% ddthé ﬁ%{vmgq)amee&y outBeemypanat, t he

b
reactivity of certal n-coripounds (e.g., VX-950? preferred polyner for use
in a pl uraland feedprepwirs mEtesuibFbilify of hparppetpTEariation %r‘i’ﬁ@&% i“’é"ni °fh this
di scl osure LhRd E&@ﬁl MREasYeh a
conpound |§£%§R%Ee’?§fﬂ%%?§{hgg*1§‘g%l fgtnée&gﬁycgipg gggt, r800@;£:’§(fh§ , ot her
t han a pol yrmeafasdfcb(mgngo $0°€ewﬂ1}ldkwpyﬂg aﬂmﬂwp@syss parameterswcb@ﬁiﬁ nts where

t he conpound of U drug, e.g.
V- 950) f oPrpesies i earpToErs 4R b Rovdisdy 5B BRTUSRIENR 119,
pol ymer or igkeasdl teinyperafurdeat yorepased tb die progsenids ef Wiisp&Gtiomimatie znaordPI® and/ or an

HPMCAS pol the total .anmount o r(,s) r otal wei ght
of the sol?( s @F@%%‘F%%ecﬁw ‘)i“gettt?}ﬁ‘?eé%wrle)??g%aq;eaé’gtallgﬁﬁ %wgd}a e b m&ﬂ: aﬁ&)out 4% or

6%, at Ie%&m@xbmatenﬂ;@%(rec@nge Q%% Qfvartdéous @lg. I1eﬁ13bhﬁlgawﬁtc159/ﬁ1¢1easg 14% or
16%, at |east about 20% ( ., 19% or 21% B@ggrefera?)ly at | east about

30% (e.g. 1%6%%“‘29‘%’@?3’ @Eofomcr?aé“rd%ﬁ‘iﬂs’&’) then Mg 35% (e. g., about
34% or 36/()1dvaﬂ pt about 40% (e.g., about 39% or 41% at | east about
45% (e. g., aboug’ 44% or 469 or at |east about 50% ( about 49% or
519 . The armunothequrylpﬁterwﬁeycwn%%dﬁptm%@ (c.gnin é}iﬁraéﬁleg%lf%fma%ut 80%
or less , WI9&nt] RSB nta @ Hon 65% Or

| ess, abou?&é%%w(ﬁgﬁgg%g?sg%@f;uéﬁﬁ %fglri?v%lgtg@{ In non]% e%odl netnt t he
pol ymer (s) volatllle molaent aisesi pltoiasfofwplatils salyout(s).3@uevtege ofevolasieaolvgaignsedof t he
oS & SR RO, REALA Yoo ISR S0P tiioangid Such s
about f 35%; lﬁ)élamlg essltvattﬁ usgt%), ?hgc;gf smrlga@;a;ify @p@ﬂmﬁgﬁpf(sgxg@ltgwﬂzzmhp@e of
specifica YpRetveen abau band, uc SolPRQ! LR One

enbodi ment POLYMEL BELSARES L Polymes ysed ¢ 2isedf 0131*2“ % RS the total
\4’1\% ght 01;] pﬂ@sugla &&exrggﬂéamrfia@dsame:%digm peﬂoaﬁagelafablms loddertgyedforaietut  38% and
of Up- o albBUESY BPotiierey drire Rerameredr e oo Bt ShLiar Ce0sfOhor
speci fi cal lyindipbiee Bubonss dide prdest /M ersbehospead duifingléfberature, The
solid dlsper5|ons (e.qg., agglonerated products) containing a conpound of

i nterest (éryglgpr%ﬁsﬁﬂet?@dfoé §mg féoor |y sol ubl e drug, e.g., VX-950) can
contain a plur 1® cart B mEA RSP Dt Al @ang dhshg used in
t he di spersi onafﬁleﬁl%gg%gp@%%w§ mcsants "The pl S,rpa pﬁ fC oleyrrlrers ggn i ncl ude
one or nor Eondxaznpbnmcmwmgﬁlosmeumefthh bottigg (@Mﬁﬁp@me sodpsmbgoreRomeRt

di spersi on. 8 Lk PM& R CAS. In
some enbod}ncré%%dve%k ﬁa% tnds %‘ﬁgﬁ-& r%él?if{t%ﬁ@ﬁ%h&?&ld@gsogid%ic%ﬁr e gf HSH]P and
HPMCAS. Thfheaermlmg sprhy daeudwpqnmdlgsrrﬁmemﬁnd in mtah@Sd!'l@}:ﬂelt wsidevirablgrio hatey, and t he

t ft t th
P sper o1 onbeah SRl P E AP A% el i O SyeF,
pol ymer ( esdivent iSkbEDabRNCGThE hanreaimwthlgl%mm@mtm-vm% stoyvemmag Ao bé a second

pol ymer (e. g, S) mh rein the. perce f the.two

pol yrer s a%leéﬁe?%%é@@’%%ﬁ P5t mlt%'i‘ fhedﬁsé’g‘gﬁ‘il p%/rHXYg %P%rﬁ %rog?{sles For
exanpl e, igre &bl HorlixaRBIeSERRNE higKbBikg 6PRGRVAIE seldnysiBipsovettiiee fir st
polymer is present in an anmount of about 33% and the second pol yner is
present in an anmount of about 67% of t*e total amount of polynmer added. In
anot her exanple, the first polymer is present in an anmount of about 55.5%
and the second polyner is present in an anount of about 44.5% of the total
anount of pol yner added. In another exanple, the first polynmer is present
in an anount of about 63% and the second polyner is present in an anount of
about 37% of the total anopunt of polyner added. |In another exanple, the
first polynmer is present in an anount of about 50% and the second pol yner
is present in an anount of about 50% of the total anount of pol yner added.
I n anot her exanple, the first polymer is present in an amount of about 100%
and the second polyner is present in an anount of about 0% of the total




about 55% or less, and preferably about 50% or |ess, for exanple about 45%
or |less, about 40% or |ess, about 35% or |ess, about 30% or |ess, about 25%
or |ess, about 20% or |ess, about 15% or |ess, or about 10% or |ess.

In sone preferred enbodi nents, the dispersion further includes other mnor

i ngredi ents, such as a surfactant (e.g., SLS or Vitamn E TPGS). In sone
preferred enbodi nents, the surfactant is present in |ess than about 10% by

than about a0 By ST % Pl pf Qe URBAR (B Syl TG Ll R e, 5o

by wei ght, bﬂaﬁortdmdmoabodterrﬁé%ﬂpyemewghm coheﬁastettdnme chd:mmtl dgtatiationef tist , | ess

han ab % , bout 2% by b % b
w0t drta e o pEY R AP RR S orert b et isi B e Bfos. about

49. 5% VX- 95@c afa6pHateABr 58/mlg|ﬁw&$c1dadaﬁk1mkvhl&ﬁl§k§a acid labile hBRtypdhy mer or
plurality of ﬁ\gl ymers shoul d be Pr esent. in an anount effective for
st abi | i zi ngMeHRdsRarin PRV aptigil pasticle pirs 30478 APHERLARLEISIRCEAN Fng or

decreasing the cmva?ﬁp@ésldfzfaﬁahfe@o%n@ufemapﬁmsoancdhatsem&mﬁ@ Methyléndr Ug,
e.g., a poorly soluble drug, e.g uch stab|I|2|ng woul d i nhi bit

t he conver srlderidst aqemew&ﬁi@@ﬁda afnldJrHFaerVph@Qs pRrecigted By ﬁ‘IeISKIH%d 443?% theor
exanple, th out 5%
about 10% l %ﬁ% ! ‘%}“6 it’g gﬁgli FeX% g%%%h%nﬁ;{h@%%%%h@%gﬁ ut eaé)about
40% about dfa@qor atbmjhexﬁnl%w agamgXin Es%/erabwor 8O sactishionaf tl&mpasa@m (eBO%
about 75% ter from going froman anorphous to a
crystalli neﬁ\‘rl ngﬁgmu]})m{é partlcu?arso, ngt |l ow pH (e.g., in gastric fluid
(e.g., fasted gaBtakiptesiof tordyolatile Séerteinglude é@ﬁleﬁblﬁ)}h astolmeny glanidl of

interest (e. I ol .ubl rug, e.g., -950) may

i seorve, istitade dhudo, Sy, indin R nY sdiprion oErdienfcat aiene SHieoRdt or
plurality oparf)ehHEBbEbIG MAEY os@lron@l@g:r@agar sther thérysdudlt hgerptin on of t he
corrpound in such or simlar. conditions, duri ng sﬁ ora osition

f a co

cont ai ni ng RENEBIHRE i eacsripet § sa?mwt@aﬁe Be fypstiang %fau%f%lﬁl TREHNE, by
measuring tQ@vedl 38Suskd RASih! the Ebn&leﬂ&%awe @m@énet REr§ Q) 4 Kl SR&ash ON,
measuring the rate of relaxati on of the anorphous material, or by measuring
t he sol ubi | baikngaroindigestesthani§0TG¢ tltyl"ém t he compound. A pol ymer or
plurality of poliiRiRat: HRablfGbehRoderd: At dRle 7 B0t @b§8ﬁﬂ%‘d%@f
interest (e.g r%ru%, e.g., aﬁpoor yesopgg} (f?o 9 '
mor e than dmepmg ol othet progess parapolessrmashangad. ﬂ&lblpeopfemes (@@, demsm;i@ﬁaﬁf ?hau on with
t he conpoun %A e rat ed
product) su(gﬁpegsg({naon armrfgrﬁ%)sf }g{i)l{;’]% 3%‘6@? gllaglg&{S%L %gﬁ&nv%argﬁg 1(;,érmrmre of
the foll ow p’rgpqnmspﬁathspa'smn made adcordTﬂ’goglhladsclbmelsmg aasoIVaatrqhﬁwdledr e of the
pol ymer or rs i.n conmbinati.on shoul d,.have . a te ess
Phan anour Woen B wisfhet Sopno e gRaay g ARER Rkt PRI B whthore
compound. Rhefctveaabthangd Wes glvamsgdota@Sy. lif the chanigp xdab i tncehsetihe dpatedner or
pol ynmers in conbination is ter .than t | ass.transjtio erature of
t he corrpourm"peé?f(fegn‘“ﬁ@ﬁ%?fiéﬂ%h‘d%"fl&’as‘p thﬂ gﬁ@?ﬂ’ﬁﬁ Vapiigeey, g)stIP storage
t enper at ur gngifnet HR aliousk lgé@slmgweﬂaveﬁmrgp leater @ a h6RS6ladll QblbventMdn Glsoat
| east about 105 C, at |east about 105 C, at |east about 110 C, at | east
about 120 (be expluptedsig. Dy samparye the resylting proguct fR,a progiues Peeduged ysigst  about 150
C, at | eastsRescHBLd froreiftlin EﬁéﬁBurﬁ‘Qﬁs@ﬁb&ﬁQr&a Qf, 19% §fcBhs a non-volatild- The
pol ymer or polymers in combination should be relatively non-hygroscopic.
For exanpl eolverfe pol ynmers shoul d, when stored under standard conditions,
absorb | ess than about 10% water, for exanple, |ess than about 9% I ess
t han about 8% | ess than about 7% |ess than about 6% or |ess than about
5% less than aBolyme#% or |ess than about 3% water. Preferably the pol ymer
]9 ; egog?‘/ng[)go\rlmblahf%ﬁf% gS té)grg omeraﬂdc? proauc?s su%ﬁgsf):oovp elrst cl)rogrr]as hleb)ebe%rygbs%t gntially

dried or undergoing fluidized spray drying, such as solid dispersions (e.g., amorphous
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3. The polyner or polyners in conbination should have simlar or better
solubility in solvents suitable for spray drying processes relative to that
of the compound. In preferred enbodi nents, the polymnmer or polynmers wll

di ssolve in one or nore of the sanme solvents or solvent systens as the
conpound. It is preferred that the polynmer or polyners are soluble in at

| east one non- hydr oxy contai ning sol vent such as nethylene chl ori de,

acet one, Iy rsin
combi nat i on or & \%@ gé%'rﬁﬁ!% &Ql&ﬁﬁlﬁ & g{nﬁound of 1nter%%} (;J— ? ba gx ae 8(?068%@8(10

di spersi on, datg;)a kd VXRes) asy mdimieeucpulbhnérlot plucdlityt dsfepo@mqno(mn colidrstahe ueous and
phyS|oIog|ca“%% glative nedia either relative to the solubility of the
conmpound in (Q sence of polynmers or relative to the solubility of the
conmpound when coneitvasiofdptdy dyihg bed ESD @tiﬁﬂhg’i@én-vd'fﬁﬂe Suleti hecntsddmeml ymer

or polymers could increase the solubility of ou conpo .reduci ng
the anpunt H@Y§ﬁaﬁeﬂﬁeagepeaﬁaeh%elswg9n (cmRoraioy 5{1 WERIn s nd from
a sol i d anoyRbAPSurdio? RSl @) adrug e.g. z5poo-ﬁ?%oﬂgie)ﬁw eQl, VF)QbW)’EKI§ in

conbi nati on shoul d decrease %he rél axation rate of the anorphous substance.

6. The pol yadditien, theaniyives %laﬁ GenEgwhnwlyests (eBovelatile aed rws@l%tﬂewéws‘w cal
and/or ¢ hemar?(fﬂ%rsonﬁ;oﬂm bt 15% ?%ﬁ%‘j ML WA be dried may afso c-EEﬁ K &fﬁ]%r 0

pol ymers in conbination sh ove the manufact urabi e
conpound.  plurality ofolyhhss @mlsmylrrbstateparp@i(gb)rers in conbi nation shoul d i nprove

one or nore of t | I of the
conpound. Rﬁ@ﬂ%%ﬁo%%ﬁphﬁgﬁ%ob%%mﬁ%g&rg&@ﬁ?%%%ﬁ?ﬁ%_I%ﬁﬁéﬁgﬁﬁh not

i nteract undispasiaipbystent topethériveth qhgomateflihieral. Hmemqﬁenhs)plyh@r(s)eoambpl e

exci pi ents. |ta|I| of.. candi r..ot her
conponent ) Brﬁﬁe“ﬁ@attggq tﬁ’? % Wﬁgﬁ‘} %@%SESDS ral‘JBé‘Hz"I’fgf |“hterte§ forma
EOWDOSI ti Og(ngDrdrag)nlWlﬂ}oaﬂb@E@llsdﬂﬂ%gi tmquﬁeseﬁaefa@a@hdatﬁ l@ﬁi’ﬁi?\ﬁdntl on f:an
e conpared.in ternms of stabilit resi stance to t 0 ion of crystals
or other prsEeass QEslowhe m*aa%rafetocﬁ cLysa F@?%éhwewa?ﬁwmét §e: a
preparati omﬁgﬁerdo{a»@gre@%eb Qmo@ntg)r rat@@f'ﬁr?dtaﬂhﬁﬁo@ﬂﬁ%ﬁéﬁﬂﬂﬂtl@fabéeﬂée%f%st

(e.g., a poorly solu u ., VX-950 For exanple, a
prepar at i onpg}’m@bg:me’@%%ﬁ@%h@ﬁ‘é’“%@%@ﬂgﬂﬁwmﬁ%ﬁ@m@n‘ii‘i‘lbéryst alline
VX-950. E. g4 'tféaét%b&ﬁrms b aﬂeas@ %Hu@izm %ﬁﬂe%gt atbQut%%e, byhf\gagphet her

it |nh|b|ts the ti t o onset sol vent medi at crystallization, or the
per cent corrbens4Wn, batat @a@abetn 50?/¢rby elfrié@t alwh6(% tyed lqﬁ,l@irﬁibwtﬂ@%s by b'y at | east
50% 75 % 0 L I 2 P %

oo dut o A o Bk e sbol R0 1% o SOGR 2P, Rk MBou o0

bi oavai | abidontparedrto ﬁmlauiouhu dfycr;afall\txu@sm thedbatriceof & polgzmystlajrlexam)lw- 950.

Surfactant Spolymer or plurality of polymers can protect a drug against crystallization in an aqueous

medium, such as gastric fluids and/or in intestinal fluids. For example, HPMC can help
decrease the amount of crystallization (e.g., of a compound of interest (e.g., a drug, e.g., a
poorly soluble drug, e.g., VX-950)) in low pH, such as in gastric fluids. HPMC can
provide protection in gastric fluids (e.g., fasted or fed gastric fluids), and simulated
gastric fluids (“SGF”) (e.g., fasted or fed SGF). As another example, HPMCAS can
provide increased physical stability and decrease the amount of crystallization (e.g., a
compound of interest (e.g., a drug, e.g., a poorly soluble drug, e.g., VX-950)) in intestinal
fluids (e.g., fasted or fed intestinal fluids) and simulated intestinal fluids (“SIF”) (e.g.,

fasted or fed SIF). As a result, one or more of bioavailability, solubility and absorption
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Products (e.g., agglonerated products such as powders or granul es) being
spray dried or undergoing fluidized spray drying, such as solid dispersions
(e.g., anorphous solid dispersions) including a conpound of interest (e.g.,
a drug, e.g., a poorly soluble drug, e.g., VX-950) and, optionally, a

pol ymer or plurality of polynmers (or solid state carrier(s)), may include a
surfactant. A surfactant or surfactant mxture would generally decrease the

appr opr i at cOLOF PR bRt (i St o L °€lu§f581geﬁﬁa§?§<°@au£lzf”m "

solubility afidned. bi oavail abili ty of a conpound of interest (e.g., a drug,
e.g., a poorly soluble dru 950) froma solid dispersi on The
surfactants for Bsdditigndy, ”"f-ﬁ“&ﬁ"lthﬁfactﬁoﬁ%és%lr‘@élé’i‘rta YDA GALNEFeRST i de, but

are not i n}»ﬁeﬁ%tatbglt%ﬁp{ gHrﬁp%QltlBﬁ-tet o, AGssteEst &ftfﬁne(aeoy%e\E%’% At FSDora

pol yoxyet hyl ene sorbitan fatty acid esters % pol ysor bat es,
sodi um | aur salidoint é@t@,a(dsLestly eorsmessﬁbmﬁma@g SDE"}b ), enpéining elerreropnd ef)| f at e) |

sodi um dodegy dggy?(g il d 2,165 J?S@éﬁﬂg?%&Q)@@%&%t%%Ql%léféﬁﬂlﬂ%fe

(Docusat e), oxyc IC a tan Monost €ar at e,
Sor bi t an Trihs tempesitinn vlvie:naxdepo;ylnter ismsthyy atdeasbabouind 036 erg. dey ot KERBPoutSodi um

N- | | t t
ey et oA S s, e LT IO ool RIS Sy
vitam n E osbounD6ith, et iedsttaboyt 79%;by asleast ghoat 8696 apfbgmoleast ébnug9o%}d 'Eﬂepha

t ocopherol, dl-al pha tocopher 0 rol suc i nat

t ocophery| REYBCAN HFERsS et“ﬁ@k)‘ﬁ’h %S%QSQSH?@O@ ?%rgﬁe"tsz {) €I°r§tUCC| nat e
esters, e. gmom\{b&@éfhmreﬁ \;iaab&haaduowp hes yby aqlsaxéeatﬂawm bglayre@ét aB&R0

succi nate (TPGS ecithin, MN677-692,

G utanic ac?qg"»rhyr?é?@ﬁl%%‘ﬁ@%h&ﬂ?lﬁ%séab%‘éﬁqtyas@ at lq@ﬁ)GbE“tégﬁ‘p by pdeashpri c

gl yceri des, ab-Sﬁ?‘ﬂﬁ)@lﬂy%'t 1ea8liaBEROGNEr 18) H Gkt JHBINTRY Bék cSthpRéd toaQbid ol HS- 15,
polyethylene glyco hydr oxyst earate, "Taurocholic id Iuronlc F68,

Pl ur oni ¢ Fldersaerustepd pesier Ldemlczchr@rtloaﬁyn%mﬁ@absence of a polymer.

pol yoxyet hyl ene LRI Hq;ﬁg)‘ at ed
pol ygl ycol i zed g@%ggw%ﬁ?& U@@éﬁgé&ggec l%%:etlr:l exa e g}?ffgﬁl?fﬁ‘éfs

sur f act ant scan halp mwmb deansed) or plowdhmapeund pr mafetdf Ctyhtaﬁizaﬁimfémmnomd ude,
but are not 5. T | uronic
F108, sodi UM fjnftere t?? B Idfug) gg( g%%'ﬁr%p%ﬂf iemdrﬁlg’%egl?né%o ur on %rseggdngg

copol yners anpjmﬁsqn’rraﬂelo;ﬁc@staﬂmﬁbn&hat@@cl(rpmah@p@sendqbﬁﬂmIpn}ye)er (Borg., from egg

(phosphat i cyPBBRCRBRH L Babbisttis bk PRFORIZEFOMFI BT en PP act an

coul d also deereasehlbpladle@st abauk 19%a6y & 16d4€dboas20dh M|Mem¢b@hee%hbﬁktdéasﬂe
(DPPC) or simlar Lipids (DAPC DSPC,  DPPG, s, can be

obt ai ned syARPHt0 % &Y plleast abou" 59%o0l @?ﬁmub& \Péfﬁf Faﬁﬁ(ﬁ\’ %_(? N TSRS

(e.g., SignEasPibolit S®Hy)at RSt a¥biktBIVA) bﬁaﬁl@é@‘ﬁa&fu@9%,@&%§ﬂa@@ast about 99%he amount
of the surfactant (e.g., SLSor Vitanmin E TPGS) relative to the total

wei ght  of tcn@pgl@rimthaﬁ@e@tr@ erysighigatinn 15&%@%?“%@96 polymop&or ¢sp@plsy abl y, it
is from abg)'ﬂ.gfl o:fgn?RE tca@%ec@? bg %&195t%ﬂ@&tllzl§o{91n%99 eotts lBdigout 10%

nore prefera out to a N “e. g about about 2% about
3% about 4%h @rgasmolﬁlw@% indgtestinal fluids. nFarexaraple, @ﬂbmﬁrn%g}t HMRGwer armount  of

t he surfact I nis at

| east aboutﬁﬁ(}&g%g’ %Irﬂel rglrltg(éf§&§¥1teﬁéa T X%E%B{e Cg;ngk%m%ﬁgh&ngﬁﬁea%re@ S(éjlbl y at

| east aboutcad 8ff¢reincreasedotectidfo.a divent digessiandfoK-A8Mhtfer, emtmplesthcfﬁ»@?@mt woul d
be present in an no nore.than. about .20% r.ef 0 nore

t han about © i%QfOteég@gWE% fr%&@?{aﬁ@go%‘&ﬁﬂfmﬁgb}l Bgﬁg “8‘5}5 %@@Y’& » about
7% about &% @&!@Uﬂhe §5%-9500Roth cAfallpatot indffestmbDAidL50i0 STR AL redils, use

Candi date s actants (or. other co nts) d ca d| ate.arm nts can be
tested for © gaml&mqqaw fppERyEd b |Wa?¥g‘b§ﬁ%é?BS@Wea ﬁ%fﬁﬁ%‘r"?i mlar to

that descrihafodilortRetiti@g SOUMBNE 8., a FOSIRORIILIONRES, Rac axiong). W eddition,
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I n one enbodi nent, the solid dispersion can be fornulated into a

phar maceuti cal conposition, e.g., a tablet. According to a preferred

enbodi ment, the solid dispersion is present in an anount effective to have
a therapeutic effect in a patient. Alternatively, a conposition of this

i nvention conprises another additional agent as described herein (e.g., to
provide a conbination therapy). Each conponent may be present in individual

conposi tions, on conposi tions cor in a single.conpositi

Phar naceut i ngurﬁggﬁg‘%qtlwgﬁganngcrﬁase ﬂfea%‘ieléf?blh%‘%ﬁﬁog%ﬂﬁu?%8 B 1Y cfP %]I’mper si on
typ:c cally ngg?d@r@ d}rbardmfexismm ac@kdcyy &?ﬁ%ﬁis&@ﬂ@sa@@foﬁhﬁ&’g zlbtahlder/ di | uent)

sur f act ant i si ntegrant ow ubricant, or vehicle (or ier).
For exanpl eSon{aiaiggagompeyndiod F‘B?fe%? eha? G5 d%EQﬂr]iybgéld'%P? %CVI?E §é(5)
directly COPGMtRfé%ﬁﬁe'sﬁﬁﬁtﬁoﬂﬁé&ﬁﬁ)oﬁiﬁbﬂkvhkﬂn§ BEBmENR AsHA Bk easttab@tdower sion
is blended with one or nore excipients prior to conpression. As one

exanpl e, a (Rl %@aér@b@rtﬂ@%, hablﬁasﬁﬁb%‘éﬁo%obbb%té%’é‘i HAutA%4/RY gbleast s provi ded

in the pro b esgrear lea®Of}
DI RECTLY co@ﬂ%gg@ﬁb@%‘%éé @E‘%&O/’%&q t lg%rtney Do%e?}zg e 19?)‘%98%2{51I?;P(}e b
The conposi teagrbow96%apr Ebeerslsehtyaff polyimers qauemm"¢a@¢1thna§abxblm¢fdh%1$dll§i i ncl ude one

or nore excipients (se e t unber .
2004/ 003015‘_1L Spem%l[/lge ﬁlfeelrsﬁ)é & ona r ?%é??pgnwyd)%%f@%@(n XCi pi ent

is a subst any:etlwsea:boasz%,d@rat leest abasut\ze%r by et least abotlo4igeoyfad teast aboutadded to a

R osage. {onthe EvRraR A d i Puabbeg ot Aot sebloirs, O pPRIBR S "

di si nt egr angsout mﬁe&lcwﬁ@arew 4 dohid d@@@r@ioﬁ,stdrédomdexaraé:&malgdohdiaﬁﬁ@nd
crystallization inhibitors, surface nodifying agents, agents to mask or

count er act %P“Eﬁ“é%%f’“éé‘éﬁ’lnértaste or odor, flavors, dyes, fragrances,

fillers, binder SThcsﬁo%érb?ﬁlﬁlﬁahmp%%%r?{écgescoh@xmm&\é?nIoP@ceﬂﬁl@@r@r ance of a
conposi tion. herein, the term "conpri si n(g is intended to be
open- ended, Palymers) cwa.bé aﬁqdrrg pravidegdoamef aFomprng ef Ferest (et HelugGent®s i n

addi tion t g%&ohgaémgféldmgeg ga%@g%s) such that, WH&{ %ﬁﬁlﬁ&r&arhle xreaaﬁ@&tcahtee

carriers t uséd=i'n’t e conpobsitions Includ but are not
limted to, (AR (éxhﬁmg)eu@d ofdhtgrestia.g., a|du,wrg gmagpoedy éﬁtleble fiwgi @8 M&-serum
proteins, s ance

phosphat es, %?Vglﬁ‘r‘%@%g%%%?@@é? 3%41}3{} %Ségs)#%nr%qé%r ge%{S Qgé?etd ?g gIIayceri de

m Xt ures ofsubaantraﬁyetimmgmg ﬁrblfcmdfeﬁebtyndm gibjectwat er, salts or el ectrolytes,
such as protam ne sulf i sodi um hydr hate hydrogen
phosphat e, sodi 33103717”8 (fé‘gen ’zarhogyig%{ﬂri’?ur% 8‘92 51%035 ngrgnegtl@um
trisilicat q;olﬁﬂéryiﬂ mhrapwdf@blydefb&)ftﬁee;brbsdnoslecldmwde shibst dissobe,in

pol yet hyl ene ycol di arbo el l acr tes, waxes,
pol yet hyl er?élugbis s@ﬁ %?féﬁ%&ﬁgréﬁsg %ﬁé’?@é’fiﬁﬂ?f‘i é‘i’@col and wool
fat. FRPHREBC etk I BR} incRAPOSd drirhsts ent@nggolyﬁ{el%o IThé tefiinSPRESE folym&”g. , a
spray dried drug, can be fornul ated into tablets. For exanple, spray

di sper si on r&fers0 gpglymes fhabis pedemsntindle sfuble in thedess a&ﬁ‘%fr?&l‘”é‘?‘gnen&ﬂ%t%% nor e
di luents, apdifk (Q96vAb HEhEre Ak i iREHnRE éﬁth@aam%e f&rexarﬁme d pdh&ant s, one

or nore other excipients, vehicles, carriers, fillers, and
conpr essed thattininsoleblpineacedic sqnepns Wb\é%mbkr@eﬂé‘mﬁ isahava hénABe furt her

processed, t . . h uch as
B i or " <RETopREe B fir (ARIER B ckRToRBREER, ok Mo SU S LG 2]

t abl et, to phasicdlistabhiliey efitee mﬁdldispdnsionk she glhssarangifion tempeahire(T;) Oﬁhmask t he
taste of t he. t abl et ocolor thetab te the
rel ease of Hohgneapﬂﬁdl%ﬁ?g ‘gfall?‘}miaﬁéf(f [YEFeTSy QR &G 9F T e{amghgl r%gﬁ %%mask
the taste gllurhlitg of psly@bsstionldte ashighras pﬁ‘ssaﬂé.nm esathplajrefefred pdljxners pur pose
(e.qg., shellac enteric coatings to reg te releasﬁ1 a%j known.in the art.

| f desr r ed Da¥e? glass{ransifen EmpREure plGRst tody SEBih BEOHSP al so be
added, to ttélﬁ ér@cbﬂe%fft&rcoﬁx%oﬁﬁlﬁ)ffiﬂéiektr@g I%@b@uﬁ%o&mﬂs&ﬁﬂl@@@gtéfms for
maki ng tabl et's are described, e.g., in Reni ngton' s Pharmaceuti ca

Sci ences, Arthur OGsol, editor, pp. 155361593 (1980). According to a
pr ef erred enbodi nent, the corrpositi ons of this invention are fornul ated for
phar maceutical admnistration to a manmal, preferably a human bei ng.



Al t hough the fornms of tablets provided herein are preferably fornulated for
oral adm nistration, other fornulations could be obtai ned. The
invention al so provides pharmaceutical packs and kits conprising a tableted
formul ati on of amorphous VX-950, or a pharmaceutical conposition according
to any of the enbodi nents herein. Phar maceuti cal conpositions, e.g.
containing a solid (e.g., spray dried) dispersion described herein, nmay

al so be pr Lhed to the patient in "patigent.packs" i N .Jror e t han
one dosel,O m%&%E)él?eéBf%lerfeﬁé)o\‘beqrsehaé’S31% S%?ns dg’ga Igr%ﬁ%‘%?@%@?’ﬁg})e
package, (@bdht.10& 4HouSIFIC ¢fabkdomdand eNintepBtlcs: . aalreg, aip.,atoarny saeblover
traditional prescriptions, where a %har maci st..di vi des._a pg%i ents supply of
a phar nacedfyge&e- ng?ﬁoé- Eramples qfsrieblq glass iapsifigetemRepRs oA fREAPS MRS access

to the packagfielalRed kbhRB}s b1 thabihbbitG0PEL itQdist HBGHK6S W)acBast sborororal | y
mssing in traditional prescriptions. The inclusion of a package insert has

been shown *€catilespraboet 7586 atrleasedhopt $hiifo ot Inpst ADQUGES PhyAl fedptaow nSt#tuct i ons.
Pr ef er abl y(l)%g&eatbﬁlgttégfg,sat'l%%%og{ Ao ROSALKt atDub105 SR Blst afRE MO °C,at 1T Wil

be under st e a nistrati on of the conbi nati on of theo i nvention
by means ofeast abowidllé °Qaitile@sttabpatcliR) °6r atpeasi abaut BPacksatdéaskzhont O fuptat i on,

cont ai ni ng, Wi t hi pAC e insert ohn i R ' tope correct
use of t heleﬁftsag?lgslgé e€1 aﬁ%m Ié)g'iu(ral(fl1 I g’ %g%a:ﬂﬁ gﬁtglléfsf ga@ﬁ%dép%?’“{ ﬁios &e(;jfuscl osure.
I n an al t eteastaby@ 165DOL heastaboidit 160I°E, dilast absutr 165 °Che Igasbaboac B0t Cead  pack

further conprises one or, nore of additional.age as _descr.i rein. The
addi tional ? %gﬁf?b‘)b‘F P%gg%(ta%%i}miﬁieu ?ro‘{ﬂ'ﬁ%rgﬂtf%g)f %ﬁg%lr%@”%g}:gkmgrgg?%%separ ate
packs. by 681 Hidwlib@dandt wd ierldspaethadfsm i thadh pallmstiwith & higherByc k
conprising at | east any tableted formof the soli C‘i’é‘é%d‘g spr aiéldri ed)

di sper si onggerallnhas lomshaplerdar mebilitydt Frem KA vdigh ey bgac an

i nformati opciRHLLAbikRRY @b Bhf@caﬂétﬁﬁﬁ%r!&ﬂﬁ_%rﬁﬁb@s S6IRl ddpetsiv. conposi ti on of
the disclosure (or the use of a conbination of the conposition of this

di scl osure and Additiensily; the hysressepicitnef the poly@er@s ef 3 plugdifestdelyymers, or

Accor di ngl ' j 9‘3’9{ : ' j [ BSle OFor
sequenti al X%e nl‘{]{rl]??gtg{;%ﬂpo SFS 1@%@“&9?%°§b&1§‘é‘%@;§?¥’g@.b§é‘m&f %gg)r@égl on or any
conposi t i othepogosaddfimgmparisohiis thid applicationcth¢ hygtossppicianed 4 gelyneraddi t i onal
agent) or deri.vativ e s : ' 2 j anner .
Topt cai 'y, QR Boll IER" G cobBBlifl § LERREAL o ok GARVINNE MM o1
and opt i onkl doynetphefeaettkimbodimdnts gemolyser(shhas les tramabeuttlD¥alvityr accept abl e
carrier (and i.n e or jn a.,plurali of .nha gut | f bati.ons) and
witten ind SP@&?P’&E%CXFBIPE{}ES@ ﬂgalnr?ﬁp’fta&r{géﬁét@%l aéglg(ée#ﬁgésgﬁlaggﬁédﬁéf Eég i on.

Pr ef er abl ythhhebdiit 8%, iess thin s6ouo5%| leshaiagabouddq, lesstiidnl abbut Feromless than | n

anot her enbodi pent , aBsPackaggzrde kit. i s provided. that qug? ns. one or nore
dosage f or FROUE pegratsr abtopption Gelplogig palymersgepyrainpave aPoUut 3pVAiCS t r at i on: a

contai ner pRaHsion Mhekey PP Yerefdllyeds afodt 9ksdrRBsdrfttond Tha@egrossopiitdur i ng
storage and prior_to use; and instructions for a patient tq carry out drug

adni ni st r a¢ancso affset thephysigak stability of the selddispersignsy Sepetpily BPHE r Ucti ons on

a package | i AN RHly RAuQUBET, SOIPRIIRALS a@lveliBeki t, and the
dosage for%&gﬁ%{lg}%&bg%%g dg{secryll belcli her ef n. Egd(}ﬁﬂdoga g form may be

i ndi vi dual teyultingisndid dispersions, avhi¢hewtll furthes reduce thepbysicah pigbilitseofithgsolidt e wi t h
each dosaggiaée%igﬂsiﬁ%s%ﬁg%Jbr om the others in individual cells or bubbles,
or the dosa orns nay be Rdtised in a single container, as in a plastic
bottle or a vi ah.ondhebglimsens pdlimsr aiipliralitly ©6 polypietsadt ope jonglotrie thieans f or

packagi ng the individu it .conponents, i.e..  t . i he
cont ai ner PEERES “h?‘nﬁlufaﬁb' @plo{%eg?’is Q8% PLIRPTCSVE 8 {rh%}fgpg)%ﬁ%ﬁ{:slgn 8 Tl ng means
may take tWetef-WhiblOpolimedd)d Moacrcsotiblenapertiatip watea-spilibls polyners iidide pouch,
Sgent's. ThAF SPORBICALo el dsrviies (o b v arree 3dis 48
adm ni st er kP GPprRALildse RgdroR@R B Acellulose (HPC)) or ethylcellulose;
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Dosage Dosage | evels of from about 0.01 to about 100 ngy/ kg body

wei ght per day, preferably fromabout 10 to about 100 ny/ kg body wei ght per
day of solid (e.g., spray dried) dispersion are useful for the prevention
and treatnment of the condition for which the subject is being treated. In
sone enbodi nents, dosage |evels are fromabout 0.4 to about 10 g/day, for
exanple fromabout 1 to about 4 g/day, preferably fromabout 2 to about 3.5

g/ day, per rson (based o €._aver i a . d at
about 70 kgl BoPHERGCE T Yoprob e AR R RGBS ARC 2 o
and accor di agylates, shbtiﬁs@i;&mdﬂmqﬂaewgJEIbBRA&rﬁT@iEsic@cbde)tmmﬂe@b@ut lto
about 5 tines a erabl I om aho 1 to.abou er day, or
al ternati veFXFkP‘§§m§ %6?‘1‘?3 ?5%““} ﬂ‘é’i‘tB’ﬁSH’F gbfmi}-‘déf}%fg ’??‘EW{I"SW@BP A d (e.g.,
spray dri edgpowv&wﬁélﬁabr@rwmawwgpuﬁ k&ﬁé p@&ﬁ?@&hbéd?xﬂerﬁ@ﬁmpcﬂylﬂ@ ort is

adm ni stered using a controlled rel ease formu| on. In some _enbodi nents,

this can hefy Qfdh?)l?lé‘(?ilﬁ’é’fﬂ’éﬁyﬁte}"s\}éP&drg’f}ﬁ’m@l%?t%?ﬂl}‘@%(f?%@ SR &0l i d (e. g.

spray dri edi{PS’/I@E% Cg)rfromDow) HPMELIE of PR §03H SocPi(Bg., dasertaf the solid
(e.g., spray dried) di'spersion can be a standard dose, e.g., about | g to

about 5 ¢ awayosenﬂPMcéﬁ‘élﬂ%(})aHPM(abomiﬂa@legntadala%]z)thynesgff%tn§hy1-Etﬁ*bre
preferabl y %@R&i fng@M), 0SB 9. aﬂlat}{‘the%e ga?f% 15“ gtngr&%afdoout 2.5 ¢

The dGSe €an “be adm ni’stere I spersion or as
a t abI et. methoxBuach hﬁhtmytprqx)xydtqomantc a’nmbs pu#ededaspeafoc hseanitle sprayacut e
t her apy. Th e ingredient that may be conbined with the
carrier E?eaﬁlgn‘tsgﬂngg{’f%% a single dosage formw || vary dependi ng upon

t he subj ect t r ealngomaB@bédideita the Soljraér orpliraliny ofyshiymirs,torahé onmord of yhei cal

preparation wll contai fro about 5% to about 95% active_c und (W w).
Pr ef er abl y, PUYIBES Bt & YE&?ﬁ%%{F A PHrspendept fot %@of}’gleab%'ﬂf?lr@g% from
about 25% t @pakut en?&%:potyﬁm aaaué bﬁ% h@t IR o @@ﬁma&tdeﬁeatmwnd

When the co 05|t| ons or net hods of di scl osure i nvolve a conbi nati on

of the sol i ¢liplesgacetatgphifalals (GAB)). &N@ﬁ%y@mﬂ mety! esillase Pibrlates G NCBhal
t herapeuti Chﬂf‘o%%%’rh&%l'c@lhﬁgs%rhrc&ateQﬁ’(gclfhak P@R'JAS’) ﬁf‘drgxypr(ﬁﬂﬂl A¥thgr i ed)

di spersion and e addi t1 onal g‘gent shoul B resent at dosage level s of

bet ween abotsilulpge acstatedBPM G © @@nmtlamﬂal@sey( )/@earﬁabib@mofi@gt@ 80% of
the dosage gaa;uma'l euAEUT PR RTdiliofe %&%thﬁfeme gagtﬁen Upon

i mprovement” of a patient' s condition, a maintenance dose of a corrpound,
conposi t i orhydroxyprepylneltulasn acdtate bitbalatic §GPEAR), dydrayymvepydwethpi-esllnlosd, i

necessary. Sub ration,

bot h, may & e %h%cpiltte %IPNI@X{ Ig(glggtthgff?lyl&glé%?%ggﬁ&?%%w )h%t dos age or
frequency qfol)&ﬁbfha’ctr}&itésﬁ(hngIEUIHSAGI'lf@ 81 t inaome prefdreedeynbpdionents, the palylnevel at
whi ch the inprov Jtl n.is retained wh h have been

al | evi at ed ¥61¢ ﬂgtﬂagglfaﬁi pé’\%?ers {Sﬁ‘ég‘ioﬁ%?ﬁ)p gﬁlfﬁﬂyg %g‘g‘gg {F PSP nay
“however, r E(%Fﬂ\/é(EAS)ﬂ THRMIT A e dvall i@ ineevirie§rof @rd&iéﬂ’l@oﬁlgﬁblm-%g I1ﬁclwdi@%A8ﬂy
recurrence Q I seas npt o SO understood that a
speci fic dddt %Ii‘dAng'é‘;a ‘?‘%é\flﬁe‘ﬁsﬁﬁ %?%‘ 063&6%% Fafes VAVt BE wil
depend upo rbe?ceﬂtasrubﬁit&‘tloﬂfof B@e@ét@ﬁlﬁi sub81Rdte dA Rbst prefedred bMdt YorQke e Raei fic
conmpound erg)l oye wei ght, general health, sex, diet, tine of

admi ni str atdt Wﬁr81W¥éSﬁG%?&$tm§ﬁu drug combi nation, and the judgnent of
the treating phyggi agné&dofffhmégg%amblvf&Awgva@mg'd‘egie@garﬁf sease being

treated. The ampunt ‘o
combinations of substitution of hydroxypropoxy, methoxy, acetyl, and succinoyl groups

are also known in the art (see e.g., WO 2005/115330), and can be used with the
inventions described herein. For example, HPMCAS polymers where the degree of
substitution of succinoyl groups (DOSs) and the degree of substitution of acetyl groups
(DOSAc) on the HPMCAS are DOS;s > about 0.02, DOS 4. > about 0.65, and DOS.
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i ngredients will al so depend upon the particul ar descri bed conmpound and the
presence or absence and the nature of the additional anti-viral agent in

t he conposition. EXAMPLES Exanple 1 A m xture of the follow ng
conponents was spray dried to provide a solid dispersion of VX-950.

VX- 950/ HPMCAS- HG SLS was conbined in a ratio of 49.5/49.5/1 w/w and
conbined in a solvent systemat a solid concentration of 10, where the

sol vent sysLaekL 0shHBds TRl she ashhar LARLASSIONRALLARAL yRGEYIC acid in @

rati o of 66 rovi avi and a bul k
density of &egde. ofExta;nmlnen af acetyl groulé\s (IEOGAU)‘CEI thé pdlmexfls)htbomm hor tssypothent s was

spray dried,to prowdeas lid dis 950. H - HG SLS
was combi ne®f&ss 4 S’r‘bﬂlfuf)‘o‘b? 5$@§§55(ﬁ)%§%5/%th%?%yr8%rﬁﬁ? 82'8?%? ggﬁl “ent
system at abes@kd. dInC&ﬁ&@ﬂxbécﬂﬁlbﬁ)tB IFMER, politdrehdving: S@IbERY psxseRndf ncl uded
met hyl ene chl oride/ acet one/ al aC| al acetic acid in a ratio of 63/27/10 to

provi de a pHedir40 4w hey less Gabotsed7. 02 and a bul k density of 0.41. Exanple

3 Spray dp Iyeﬁhn@lthépéﬁb%dﬁﬂéu Qfie PERADrWRE 6r ERRAIRGoHNSIRATnW t h
mul tiple VX-950 | ots, G (Hypromnel | ose Acetate Succi nate, HG grade,

Shi n- Et su Qretliealf p@arryerspbarymlublan@sssL@ce@sgbmmferamvpleSu| fate, Fisher)
sur fact ant t post-drying in a biconical dryer
wer e perforpnéw%}q{%l g%e(rg |onb%§?ﬁbﬁw resi dual solvent |evels and target
powder properti dssewee easesnnpdlaueumeylreaSurithes songroutéoef iaterast | Tgeedorhavi ng
accept abl € %%%ce Sd%xml{ ;gol eé@that%g%s 1no retaﬁtn tatlhle c{) (gfﬁh og%nltle%QFOdUCt

speci ficati ro STtTes Wi thin the
range specipgréfeded @herp;hy;&mgb f&ldabmﬁbxecomehmﬁg tl'@.&dmp.bhﬁd ledrexanple,bul k

Gonsi ). | LA o0 CoRA! L o, B Eregess QLD o HSLLEnL |

descri bed idiug @y ev3-950) to form ketals. Accordingly, a polymer that does not react with the
compound of interest (e.g., a drug, e.g., a poorly soluble drug, e.g., VX-950) (particularly
to form ketals) is preferred when preparing a feed solution containing that compound.
Such a polymer should not contain an OH group or a similarly reactive moiety. Because
of the reactivity of certain compounds (e.g., VX-950), a preferred polymer for use in a
plurality of polymers or as the polymer in connection with this disclosure for the
preparation of a feed solution containing such a compound is other than a polyethylene
glycol (e.g., PEG 8000) (i.e., other than a polymer having free hydroxyl moieties).

In embodiments where the compound of interest (e.g., a drug, e.g., a poorly

soluble drug, e.g., VX-950) forms a solid dispersion (e.g., agglomerated product) with a
polymer or plurality of polymers, for example VX-950 with an HPMC and/or an
HPMCAS polymer, the total amount of polymer(s) relative to the total weight of the solid
dispersion is typically at least about 5% (e.g., about 4% or 6%), at least about 10% (e.g.,
9% or 11%), at least about 15% (e.g., 14% or 16%), at least about 20% (e.g., 19% or
21%), and preferably at least about 30% (e.g., about 29% or 31%), for example, at least
about 35% (e.g., about 34% or 36%), at least about 40% (e.g., about 39% or 41%), at
least about 45% (e.g., about 44% or 46%), or at least about 50% (e.g., about 49% or
51%). The amount is typically about 99% or less, and preferably about 80% or less, for

example about 75% or less, about 70% or less, about 65% or less, about 60% or less, or
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Table 1 Formul ati on conposition of each of the two active dispersion
manuf act ures based off of 116.25kg VX-950 at 13w0/ 0. Conponent Functi on
Conmponent kg APl VX-950 116.25 Pol ynmer/ Di spersant Hypronel | ose Acetate
Succi nate, NFJPE (11 PMCAS-HG 116.25 Surfactant

about 55% or less. In one embodiment, the polymer(s) is in an amount of up to about
30% of the total weight of the dispersion (and even more specifically, between about
28% and 32%, such as about 29%). In one embodiment, the polymer(s) is in an amount
of up to about 35% of the total weight of the dispersion (and even more specifically,
between about 33% and 37%, such as about 34%). In one embodiment, the polymer(s) is
in an amount of up to about 40% of the total weight of the dispersion (and even more
specifically, between about 38% and 42%, such as about 39%). In one embodiment, the
polymer(s) is in an amount of up to about 45% of the total weight of the dispersion (and
even more specifically, between about 43% and 47%, such as about 44%).

The solid dispersions (e.g., agglomerated products) containing a compound of
interest (e.g., a drug, e.g., a poorly soluble drug, e.g., VX-950) can contain a plurality of
polymers. For example, two polymers can be used in the dispersion. In some
embodiments, the plurality of polymers can include one or more than one cellulosic
polymer. For example, a spray dried dispersion can include two cellulosic polymers, e.g.,
HPMC and HPMCAS. In some embodiments, the solid dispersion includes a mixture of
HPMC and HPMCAS. The amount of each polymer used in the dispersion can vary, and
the ratio of the polymers to each other can also vary. For example, the dispersion can
include from about 0% to about 100% by weight of a first polymer (e.g., HPMC) and
from about 0% to about 100% by weight of a second polymer (e.g., HPMCAS) (wherein
the percentages by weight of the two polymers add up to 100% of total polymer present
in a dispersion). For example, in a solid dispersion of VX-950 containing polymers, the
first polymer is present in an amount of about 33% and the second polymer is present in
an amount of about 67% of the total amount of polymer added. In another example, the
first polymer is present in an amount of about 55.5% and the second polymer is present in
an amount of about 44.5% of the total amount of polymer added. In another example, the
first polymer is present in an amount of about 63% and the second polymer is present in
an amount of about 37% of the total amount of polymer added. In another example, the
first polymer is present in an amount of about 50% and the second polymer is present in
an amount of about 50% of the total amount of polymer added. In another example, the
first polymer is present in an amount of about 100% and the second polymer is present in
an amount of about 0% of the total amount of polymer added.
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Sodi um Lauryl Sulfate, NF (SLS) 2.348 Process Sol vent Methyl ene Chloride,
NF (for Dispersion) 1178.8 Process Solvent Acetone, NF (for D spersion)
377.2 Process Solvent DI Water 15.7

In one of the more specific embodiments of this disclosure, one of the polymers is
polyvinylpyrrolidone (PVP) (e.g., PVP29/32). The PVP can be present in an amount of
up to about 35%, up to about 40%, up to about 45%, or up to about 50%. A dispersion
comprising about 50% (e.g., about 49.5%) PVP K29/32 is included within this disclosure.

In another embodiment, the disclosure includes a solid dispersion (e.g.,
agglomerated product) of a compound of interest (e.g., a drug, e.g., a poorly soluble drug,
e.g., VX-950) and a cellulosic polymer, for example an HPMC or an HPMCAS polymer.
In some preferred embodiments, the compound (i.e., VX-950) is present in an amount of
at least about 50% of the dispersion, for example 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%, or even greater. In some preferred embodiments, the drug
is present in an amount between about 55% and about 90%, such as about 55%, about
60%, about 65%, about 70%, about 75%, about 80%, or about 85%. The amount of
polymers is present in an amount of at least about 5%, at least about 10%, at least about
15%, and preferably at least about 20%, for example, at least about 25%, at least about
30%, at least about 35%, at least about 40%, or at least about 45%. In some
embodiments, the amount is typically about 55% or less, and preferably about 50% or
less, for example about 45% or less, about 40% or less, about 35% or less, about 30% or
less, about 25% or less, about 20% or less, about 15% or less, or about 10% or less.

In another embodiment, the disclosure includes a solid dispersion (e.g.,
agglomerated product) of a compound of interest (e.g., a drug, e.g., a poorly soluble drug,
e.g., VX-950) and at least two cellulosic polymers, for example an HPMC and/or an
HPMCAS polymer. In some preferred embodiments, the compound (i.e., VX-950) is
present in an amount of at least about 50% of the dispersion, for example 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%, or even greater. In some
preferred embodiments, the drug is present in an amount between about 55% and about
70%, such as about 55%, about 60%, about 65%, or about 70%. As described above, the
total amount of polymers is present in an amount of at least about 15%, and preferably at
least about 20%, for example, at least about 25%, at least about 30%, at least about 35%,

at least about 40%, or at least about 45%. In some embodiments, the amount is typically
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A flowchart schematic of a manufacturing process is given in FIG 1. An
expl anation of the process flowis below A)Preparation of Solution and

Spray Dryer 1) Methylene chloride was prepared in the equilibration
sol vent tank. 2) 100kg of the prescribed acetone anobunt was added to
the m xing reactor (refer to Table 1). 3) Methylene chloride at the

appropriate anmount (refer to Table 1) was prepared in the main sol ution

react or. &{t%g‘% o?lles9r§§§%§ﬁ'§lggh tg@% t[eg?q‘ortetlgm 19rE&Rh5%fHPWQ§ s of

char ged soI ve rug substance wa arged 1 nto the main
sol ution reabmmno%roeﬂm about Bat @ 145, abire3 00 arleds] aboot 3506 01 lomddbeyt 206 ont

13w % A sa b eri by, the drug substance was di ssol ved by
vi sual insp fiaB?lusls/aorqug)or éWEA 4%!$%&s charged into the main sol ution

reactor (refer tmsbatlpefdyed éﬂﬂﬁ)dﬁﬁ@ﬁ@kﬂe dispkisita fluoked lrmgld\wdstheramndrBV\D/ 0.
(Fefor 1o AT, Sich s 8 SHTaORRb eSS V8 EQRe ) InRrEr BT ehar ged
into the nmafbsdinehisQRe §RAGHAL is present in less than about 10% by weight of the
dispersion, for example less than about 9% by weight, less than about 8% by weight, less
than about 7% by weight, less than about 6% by weight, less than about 5% by weight,
less than about 4% by weight, less than about 3% by weight, less than about 2% by
weight, or about 1% by weight.
In a most preferred embodiment, the dispersion includes about 49.5% VX-950,
about 49.5% HPMCAS, and about 1% SLS.
The polymer or plurality of polymers should be present in an amount effective for
stabilizing the solid dispersion. Stabilizing includes inhibiting or decreasing the
crystallization of a compound of interest (e.g., a drug, e.g., a poorly soluble drug, e.g.,
VX-950). Such stabilizing would inhibit the conversion of the compound from
amorphous to crystalline form. For example, the polymer(s) would prevent at least a
portion (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 the compound from going from an amorphous to a crystalline
form.
For example, at low pH (e.g., in gastric fluid (e.g., fasted gastric fluid) or SGF
(e.g., fasted SGF), a compound of interest (e.g., a drug, e.g., a pootly soluble drug, e.g.,
VX-950) may dissolve, become supersaturated, and then crystallize. The polymer or
plurality of polymers can prevent or decrease the crystallization of the compound in such
or similar conditions, or during storage of a composition containing the compound.
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 the compound.
A polymer or plurality of polymers can be used in a formulation with a compound
of interest (e.g., a drug, e.g., a poorly soluble drug, e.g., VX-950). One, more than one,
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8) The resultant batch was tested for visual appearance and viscosity once
di ssol ved. 9) The Spraying Systens SK- MFP pressure nozzl e was
installed and tested for correct atom zation with the equilibration
solvent. (Nozzles 48/21, 50/21, or 52/21 can also be used.) B)Start-up of
the Spray Dryer 1) The spray dryer was heated to the appropriate
outl et tenperature. 2) Equilibration solvents were sprayed until all

parameters ar N . S: ‘e . | t he
Feed sol uti oh kbt bRk BE e Bh Ehnbination it B BTG o
4) Dry part ifoines soligrdispensent(e.g), hgglorgrated peduét) suvhiahen pnopkss sglis by a

Crol e a0 st S L0 B lfr ozcss g, e hen
g) I L n :atn Id aIt as a gg |n gi \t?p}ﬁ§ glagdtesiog tehﬁéfaﬂde 6@611|e péliyinecorepofyinzees itlicombinbtidri on and
densi {1 es. weRRIQRE T BETEEAEB 15 HBaAbert 4 el e BgeRRe R pBitn, Tabl e
6) . the progggserffRidk HeRImPHEhdS PRILABLyVRE 8labPHARitBR EenipeniasPhé palyplan.
or polymers in combination is greater than the glass transition temperature of the
compound, and in general at least 50°C higher than the desired storage temperature of the
drug product. For example, at least about 100 °C, at least about 105 °C, at least about
105 °C, at least about 110 °C, at least about 120 °C, at least about 130 °C, at least about
140 °C, at least about 150 °C, at least about 160 °C, at least about 160 °C, or greater.
2. The polymer or polymers in combination should be relatively non-
hygroscopic. For example, the polymers should, when stored under standard conditions,
absorb less than about 10% water, for example, less than about 9%, less than about 8%,
less than about 7%, less than about 6%, or less than about 5%, less than about 4%, or less
than about 3% water. Preferably the polymer or polymers will, when stored under
standard conditions, be substantially free of absorbed water.
3. The polymer or polymers in combination should have similar or better
solubility in solvents suitable for spray drying processes relative to that of the compound.
In preferred embodiments, the polymer or polymers will dissolve in one or more of the
same solvents or solvent systems as the compound. It is preferred that the polymer or
polymers are soluble in at least one non-hydroxy containing solvent such as methylene
chloride, acetone, or a combination thereof.
4. The polymer or polymers in combination, when combined with the compound,
for example in a solid dispersion, should increase the solubility of the compound in
aqueous and physiologically relative media either relative to the solubility of the
compound in the absence of polymers or relative to the solubility of the compound when
combined with a reference polymer. For example, the polymer or polymers could
increase the solubility of amorphous compound by reducing the amount of amorphous

compound that convetts to crystalline compound from a solid amorphous dispersion.
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b) If particle size distribution and densities were not wthin acceptance
criteria and not near targets (refer to Table 6), the process was optim zed
(e.g., by changing one or nore of the follow ng: nozzle, outlet

tenperature, feed pressure) as needed. Collection bags were changed and the
powder outside of the acceptance criteria was held in quarantine. Once the
sanple was within specification, the process with current paraneters was

started. C)On-gokngy, | rela@diBh kg oP! an.
2) Not ed any cha%ges§pgﬁ¥ﬁQﬁéb é???ﬁ%m%%?§ﬁ§#€§§mg&%%ﬁ§?é8 gﬂ? stogpages

or out of ¢ amﬂmmmysaﬁﬁwaﬁ:on occurrences. 4) Upon conpletlon of

spray drying t he f % ﬁq&t g)ggglgr 1¥1 %Q%E]ﬁgtg?ne%?{llhlup&%gé #8 gﬁ}% c\é?zmd/d%

fol | owed nor nal shu res
dried d|speb&mmaﬂwabﬂmmahgedxmnmoda secondary dryer and dried until aI

resi dual sol vent t hyl ene chl ori.de ceton etate, and tol uene)
wer e bel ow t he sZeiﬂ?ygé??ﬁﬁgo L CR ﬂmxﬁﬁﬁPwﬁé OVC&’ An 8000- L

i ndustri al ﬁﬁ@ﬁ@mﬁﬁﬁﬂkpﬁﬁﬁa&hﬂﬁﬁddmnth a nechanical stirrer and thermal
circuit was used for mxing of the . initjal solutlon An industr%&% scal e
f

spray dryer (Nird BP%R%E@[NPEW%&&WWW ikl Inprery ORgAL MLe nor mal
co-current §RiRHe WMiMi@ration or storage properties of the compound.

9. The polymer or polymers in combination should not interact unfavorably with
other pharmaceutical components, for example excipients.

The suitability of candidate polymer(s) (or other component) can be tested using
the FSD methods described herein to form a composition containing an amorphous
compound. The candidate composition can be compared in terms of stability, resistance
to the formation of crystals, or other properties, and compared to a reference preparation,
e.g., a preparation described herein, e.g., containing a compound of interest (e.g., a drug,
e.g., a poorly soluble drug, e.g., VX-950). For example, a preparation of about 83%
amorphous VX-950, about 17% HPMCAS, or crystalline VX-950. E.g., a candidate
composition could be tested to determine whether it inhibits the time to onset of solvent
mediated crystallization, or the percent conversion at a given time under controlled
conditions, by at least 50 %, 75 %, 100%, or 110% as well as the reference preparation,
or a candidate composition could be tested to determine if it has improved bioavailability

or solubility of VX-950 relative to crystalline VX-950.

Surfactants

Products (e.g., agglomerated products such as powders or granules) being spray
dried or undergoing fluidized spray drying, such as solid dispersions (e.g., amorphous
solid dispersions) including a compound of interest (e.g., a drug, €.g., a poorly soluble
drug, e.g., VX-950) and, optionally, a polymer or plurality of polymers (or solid state
carrier(s)), may include a surfactant. A surfactant or surfactant mixture would generally
decrease the interfacial tension between the solid dispersion and an aqueous medium. An

appropriate surfactant or surfactant mixture may also enhance aqueous solubility and
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node. A pressure nozzle system (Spraying Systens Maxi num Free Passage
SK-MFP Series variety, orifice 48-54, core 21) was utilized. A high

per formance pressure punp with sol vent-conpati bl e/ resi stant gaskets punped
the feed solution through the atom zer into the spray drying vessel. An
inertial cyclone separated the product fromthe process gas and sol vent
vapors. A filter bag then collected the fine particles not separated by the

cycl one. ant as was ed t renpve ce vents and
recycl ed ba @th PE?OﬁHH%§3?§§%ﬁ$y% gcT%s%H&%@@P§§l %82 was a
schemati c ofvxtdn.%) ﬁaﬁ@ysoda Mispérsibh OTRSSurfactants for US@in' @andctianivith fhedhustntnas

transferred to a biconical vacuum dryer for drying of res ol vents.
Key Process @ﬂﬁ%ﬁﬁpguﬁhéuﬁﬁ?QWéW@ﬁgu’Smb“mk@ﬁyﬁF é@§§(%%ﬂ$€%ﬁé®

parameters ygv&y eﬁ?Qﬁés&ﬁfanwa&&@stép(ea@/ TiVEENQ.z%lﬁb&Qﬂ’éé %@Jhuﬁflwrﬂg

process. The prrmary process controls paraneters have been identified
t hr ough pr esul CK§L§iﬂﬁégawchsSQS@hé%hwndOdWYkﬁyhﬁ}é@%§§d€@ﬁVW6W@n%nd

ver t he et BB o e o P B P

Pressure | @(@SS)T&nbmaﬂumosteaﬁm Hemthgar Tﬂ“&;cqn@c,ahem@qsaﬂndﬂml pmmoaiunabout - 10

to -15C) bromide (HTAB), Sodium N-lauroylsarcosine, Sodium Oleate, Sodium Myristate,
Sodium Stearate, Sodium Palmitate, Gelucire 44/14, ethylenediamine tetraacetic acid
(EDTA), vitamin E or tocol derivates, such as alpha tocopherol, (e.g., d-alpha tocopherol,
d1-alpha tocopherol, tocopherol succinate esters) and tocopheryl esters, such as
tocopheryl acetate esters, tocopheryl succinate esters, e.g., Vitamin E d-alpha tocopheryl
polyethylene glycol 1000 succinate (TPGS; e.g., Vitamin E TPGS from Eastman),
Lecithin, MW 677-692, Glutanic acid monosodium monohydrate, Labrasol, PEG 8
caprylic/capric glycerides, Transcutol, diethylene glycol monoethyl ether, Solutol HS-15,
polyethylene glycol/hydroxystearate, Taurocholic Acid, Pluronic F68, Pluronic F108, and
Pluronic F127 (or any other polyoxyethylene-polyoxypropylene co-polymers
(PLURONICS®) or saturated polyglycolized glycerides (GELUCIRS®)). Specific
example of such surfactants that may be used in connection with this disclosure include,
but are not limited to, Span 65, Span 25, Tween 20, Capryol 90, Pluronic F108, sodium
lauryl sulfate (SLS), Vitamin E TPGS, pluronics and copolymers, phospholipids such as
PC (phosphatidylcholine) (e.g., from egg or soy), PIs (phosphatidylinositol), PAs
(phosphatidic acid), PEs (phosphatidylethanolamine), PGs (phosphatidylglycerol). The
surfactant could also be a lipid or fatty acid such as dipalmitoylphosphocholine (DPPC)
or similar lipids (DAPC, DSPC, DPPG, etc.). Such lipids can be obtained synthetically,
e.g., from Geﬁzyme or Avanti Polar Lipids. SLS (e.g., Sigma or Fischer) and Vitamin E
TPGS are preferred.

The amount of the surfactant (e.g., SLS or Vitamin E TPGS) relative to the total
weight of the solid dispersion may be between about 0.1-20%. Preferably, it is from
about 1% to about 20%, about 1 to about 15%, about 1 to about 10%, more preferably
from about 1% to about 5%, e.g., about 1%, about 2%, about 3%, about 4%, or about 5%.
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Key process netrics for the spray drying process, which were nonitored and
recorded over the entirety of the run tinme, were: Solution Feed Rate

Qutl et Tenperature Cyclone Pressure Differential and Drying Gas Fl ow Rate
Tabl e 2 defines spray drying process paraneters/netrics, settings/ranges,
and target guidelines. Table 2 Spray drying variables, settings, and
targets Variable Setting/ Range Atom zer Installed Spray Systens SK- MFP

In certain embodiments, the amount of the surfactant relative to the total weight of
the solid dispersion is at least about 0.1%, preferably at least about 0.5%, and more
preferably at least about 1% (e.g., about 1%). In these embodiments, the surfactant
would be present in an amount of no more than about 20%, and preferably no more than
about 15%, about 12%, about 11%, about 10%, about 9%, about 8%, about 7%, about
6%, about 5%, about 4%, about 3%, about 2% or about 1%.

Candidate surfactants (or other components) and candidate amounts can be tested

for suitability for use in the disclosure in a manner similar to that described for testing

solvents.

Compositions/Packaging/Use

In one embodiment, the solid dispersion can be formulated into a pharmaceutical
composition, e.g., a tablet. According to a preferred embodiment, the solid dispersion is
present in an amount effective to have a therapeutic effect in a patient. Alternatively, a
composition of this invention comprises another additional agent as described herein
(e.g., to provide a combination therapy). Each component may be present in individual
compositions, combination compositions, or in a single composition.

Pharmaceutical compositions, e.g., tablets, comprising the solid dispersion
typically contain a pharmaceutically acceptable carrier, binder/diluent, surfactant,
disintegrant, flow agent, lubricant, or vehicle (or carrier).

For example, a solid dispersion prepared as described herein can be directly
compressed into a dosage form. In some embodiments, the dispersion is blended with
one or more excipients prior to compression. As one example, a detailed description of
direct compression of VX-950 is provided in the provisional application filed on
December 22, 2006, entitled DIRECTLY COMPRESSED DOSAGE FORMS, Attorney-
Docket No. 19079-017P01.

The compositions and processes of this invention may optionally include one or
more excipients (see U.S. Patent Number 6,720,003, U.S. Pub. App. No. 2004/0030151,
and/or International Application WO 99/02542)). An excipient is a substance used as a
carrier or vehicle in a dosage form, or added to a pharmaceutical composition, to improve
handling, storage, or preparation of a dosage form. Excipients include, but are not
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Sol ution Feedrate 120-200 kg/ hr Feed Pressure 20-50 bar Inlet Tenperature
50-80 C Qutlet Tenperature 25-31 C Cyclone Pressure Differential
10. 5- 13. 5cm H20

limited to, diluents, disintegrants, adhesives, wetting agents, lubricants, glidants,
crystallization inhibitors, surface modifying agents, agents to mask or counteract a
disagreeable taste or odor, flavors, dyes, fragrances, fillers, binders, stabilizers and
substances to improve the appearance of a composition.

As used herein, the term “comprising” is intended to be open-ended, thus
indicating the potential inclusion of other agents in addition to the specified agents.

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
glycol, sodium carboxymethylcellulose, polyacrylates, waxes, polyethylene
polyoxypropylene block polymers, polyethylene glycol and wool fat.

Pharmaceutical compositions, e.g., a solid dispersion, ¢.g., a spray dried drug, can
be formulated into tablets. For example, a spray dispersion of a drug can be combined
with a melt granulate, one or more diluents, and/or one or more disintegrants, and one or
more lubricants, one or more other excipients, vehicles, carriers, and/or fillers, and
compressed into a tableted form. The resulting tablet can then be further processed, for
example, the tablet can be coated with a substance, such as a film or shellac, to help
maintain the stability or integrity of the tablet, to facilitate the oral administration of the
tablet, to mask the taste of the tablet, to add a flavor, to color the tablet, to regulate the
release of the drug contained in the tablet once ingested and/or to mask the taste of the
tableted formulation. Coatings suitable for this purpose (e.g., shellac, enteric coatings to
regulate release) are known in the art. If desired, certain sweetening, flavoring, or
coloring agents may also be added, to the tablet or to the coating. Techniques and
compositions for making tablets are described, e.g., in Remington's Pharmaceutical
Sciences, Arthur Osol, editor, pp. 1553-1593 (1980).

According to a preferred embodiment, the compositions of this invention are
formulated for pharmaceutical administration to a mammal, preferably a human being.
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Mat eri al s Al'l excipients and process solvents used conplied with the
current nonographs of the European Pharnmacopoei a, the Japanese

Phar macopoeia or the USP/NF, as indicated in Tables 1 and 3. All excipients
and process solvents were purchased from approved suppliers. Mnufacturer
certificates of analysis were accepted and all materials received wll
undergo testing. Table 3 Materials Material Source VX-950 Hypronellose

Acet at e, Sucgi ot NEL P (HENEAS o A8 iy Wb Gl cl - Co

Sodi um Laur
administration, other formulations could be obtained.

The invention also provides pharmaceutical packs and kits comprising a tableted
formulation of amorphous VX-950, or a pharmaceutical composition according to any of
the embodiments herein.

Pharmaceutical compositions, e.g., containing a solid (e.g., spray dried) dispersion
described herein, may also be prescribed to the patient in “patient packs” containing more
than one dose, and preferably the whole course of treatment, in a single package, (e.g., 2
blister pack). Patient packs have an advantage over traditional prescriptions, where a
pharmacist divides a patients supply of a pharmaceutical from a bulk supply, in that the
patient always has access to the package insert contained in the patient pack, which is
normally missing in traditional prescriptions. The inclusion of a package insert has been
shown to improve patient compliance with the physician's instructions. Preferably the
drug is in an oral dosage, ¢.g., tablet, form.

It will be understood that the administration of the combination of the invention
by means of a single patient pack, or patient packs of each formulation, containing within
a package insert instructing the patient to the correct use of the disclosure is a desirable
additional feature of this disclosure.

In an alternative embodiment of this disclosure, the pharmaceutical pack further
comprises one or more of additional agents as described herein. The additional agent or
agents may be provided in the same pack or in separate packs.

According to a further aspect of the disclosure is a pack comprising at least any
tableted form of the solid (e.g., spray dried) dispersion or any composition according to
this disclosure, and an information insert containing directions on the use of the |
composition of the disclosure (or the use of a combination of the composition of this
disclosure and an additional agent or agents described herein).

Accordingly, this disclosure provides kits for the simultaneous or sequential
administration of solid (e.g., spray dried) dispersion or any composition according to this
disclosure (and optionally an additional agent) or derivatives thereof that are prepared in
a conventional manner. Typically, such a kit will comprise, ¢.g., a composition of each
inhibitor and optionally the additional agent(s) in a pharmaceutically acceptable carrier
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Si gma/ Fi sher Met hyl ene Chloride, NF Acetone, NF DI Water Variations in
Manuf act ur e Manuf acture 2 used a process optim zed for dispersion.
Most notably this dispersion had | arger particle size and bul k density than
Manuf acture 1, as needed for enhanced powder flowability and direct
conpression on a high-speed tablet press. Spray drying paraneters were
varied to make such powder. Variations were also nade to tighten the

process and (gn% iR \ér?ci. c()jr i g%?uiremtf op ﬁl\éirne‘}egcie&ri]csal fo%t?l%cln%) zﬁxd written instructions for
the simultaneous or sequential administration. Preferably the drug is in an oral dosage,
e.g., tablet, form.

In another embodiment, a packaged kit is provided that contains one or more
dosage forms (preferably an oral dosage form) for self administration; a container means,
preferably sealed, for housing the dosage forms during storage and prior to use; and
instructions for a patient to carry out drug administration. The instructions will typically
be written instructions on a package insert, a label, and/or on other components of the kit,
and the dosage form or forms are as described herein. Each dosage form may be
individually housed, as in a sheet of a metal foil-plastic laminate with each dosage form
isolated from the others in individual cells or bubbles, or the dosage forms may be housed
in a single container, as in a plastic bottle or a vial. The present kits will also typically
include means for packaging the individual kit components, i.e., the dosage forms, the
container means, and the written instructions for use. Such packaging means may take
the form of a cardboard or paper box, a plastic or foil pouch, etc.

Embodiments of this disclosure may also involve additional agents. Therefore, a

method of this disclosure may involve steps as administering such additional agents.

Dosage
Dosage levels of from about 0.01 to about 100 mg/kg body weight per day,

preferably from about 10 to about 100 mg/kg body weight per day of solid (e.g., spray
dried) dispersion are useful for the prevention and treatment of the condition for which
the subject is being treated. In some embodiments, dosage levels are from about 0.4 to
about 10 g/day, for example from about 1 to about 4 g/day, preferably from about 2 to
about 3.5 g/day, per person (based on the average size of a person calculated at about 70
kg) are included. Typically, the pharmaceutical compositions of, and according to, this
disclosure will be administered from about 1 to about 5 times per day, preferably from
about 1 to about 3 times per day, or alternatively, as a continuous infusion. In some
embodiments, solid (e.g., spray dried) dispersion or pharmaceutical composition

comprising it is administered using a controlled release formulation. In some
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Spray dried dispersions of VX-950 were prepared using a solvent systemt hat
contai ned water, as described. The sol vent system contai ned 75% net hyl ene
chl oride; 24% acetone; and 1% water (W ww) . The di spersions contai ned

49. 5% VX-950; 49.5% HPMCAS-HG and 1% SLS (www . As indicated in FIG 3,
various conbinations of outlet tenperature, feed pressure, cyclone
pressure, condenser setpoint tenperature, nozzle type, solids |oading, and

solution fee te were te I [ dicated in
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dosage form will vary depending upon the subject treated and the partlcular mode of
administration. A typical preparation will contain from about 5% to about 95% active
compound (w/w). Preferably, such preparations contain from about 20% to about 80%,
from about 25% to about 70%, from about 30% to about 60% active compound.

When the compositions or methods of this disclosure involve a combination of the
solid (e.g., spray dried) dispersion and one or more additional therapeutic or prophylactic
agents, both the solid (e.g., spray dried) dispersion and the additional agent should be
present at dosage levels of between 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 disclosure 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 a long-term basis upon any recurrence of disease
symptoms.

It should also be understood that a specific dosage and treatment regimen for any
particular patient will depend upon a variety of factors, including the activity of the
specific compound employed, the age, body weight, general health, sex, diet, time of
administration, rate of excretion, drug combination, and the judgment of the treating

physician and the severity of the particular disease being treated. The amount of active
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kg APl VX-950 200.0 Pol yner/ D spersant Hypronel | ose Acetate Succinate,
NF/ JPE ( HPMCAS- HG) 100. 0 Surfactant Sodi um Lauryl Sul fate, NF (SLS) 2.02
Process Sol vent

ingredients will also depend upon the particular described compound and the presence or

absence and the nature of the additional anti-viral agent in the composition.

EXAMPLES

Example 1

A mixture of the following components was spray dried to provide a solid
dispersion of VX-950. VX-950/HPMCAS-HG/SLS was combined in a ratio of
49.5/49.5/1 wt/wt and combined in a solvent system at a solid concentration of 10, where
the solvent system included methylene chloride/acetone/glacial acetic acid in a ratio of
66.6/28.5/5 to provide a product having a d50 of 43.03 and a bulk density of 0.37.

Example 2

A mixture of the following components was spray dried to provide a solid
dispersion of VX-950. VX-950/HPMCAS-HG/SLS was combined in a ratio of
49.5/49.5/1 wt/wt and combined in a solvent system at a solid concentration of 10, where
the solvent system included methylene chloride/acetone/glacial acetic acid in a ratio of

63/27/10 to provide a product having a d50 of 47.02 and a bulk density of 0.41.

Example 3
Spray dried dispersions of VX-950 were prepared using with multiple VX-950

lots, HPMCAS-HG (Hypromellose Acetate Succinate, HG grade, Shin-Etsu Chemical
Co.) polymer, and SLS (Sodium Lauryl Sulfate, Fisher) surfactant. Spray drying and
subsequent post-drying in a biconical dryer were performed. Dry dispersion with low
residual solvent levels and target powder properties were manufactured. Success criteria
included having acceptable process yield (>80%), and meeting all target drug product
specifications for purity, and matching the target properties within the range specified for

physical characteristics (particle size and bulk density).

Formulation Composition and Process Outline
The overall formulation composition for each of two active dispersion

manufactures is described in Table 1.
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Met hyl ene Chloride, NF (for D spersion) 858.6 Process Solvent Acetone, NF
(for Dispersion) 274.7 Process Solvent DI Water 11.4 A flowhart schematic
of the manufacturing process is given in FIG 4. An explanation of the
process flow is bel ow

Table 1 Formulation composition of each of the two active dispersion

manufactures based off of 116.25kg VX-950 at 13wt%.

Component Function Component kg
API VX-950 116.25
Polymer/Dispersant Hypromellose Acetate Succinate, NE/JPE 116.25
(HPMCAS-HG)
Surfactant Sodium Lauryl Sulfate, NF (SLS) 2.348
Process Solvent Methylene Chloride, NF 1178.8

(for Dispersion)

Process Solvent Acetone, NF 377.2
(for Dispersion)

Process Solvent DI Water 15.7
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A) Preparation of Solution and Spray Dryer 1) Methylene chloride is prepared
in the equilibration solvent tank. 2) DI water is charged into a
secondary m xi ng vessel (refer to Table 4). 3) Met hyl ene chloride at
the appropriate anount (refer to Table 4) is prepared in the main solution
reactor. Differential pressure cells confirmthe correct anmounts of charged
sol vents. 4) VX-950 drug substance is charged into the main solution

reactor (refer f &%@Zéﬁe ARG ARl ol ool QOEhA0IATE, BRI TOW % A

sanmple is taken Verl drug su stanc by vi sual
I nspecti on. 5) HPIVCAS— HG |s charged into the main solution reactor

(refer to Table The .ove rf& ding is at 15w % 6) The
acet one amount é}‘ﬁﬁ@g&t‘%ofﬁl Fﬂcﬁﬁs Wlégalf’gr (refer to Table 4). A sanple
is taken to determine if all soI | ds are dissol ved. 7) The SLS and

water are added to the main eac 8) The Spraying Systens
SK- MFP pressure ﬁbzzl%eli’aéatM‘?é’lf§P %L‘deéﬂr@élpﬁ’ﬁrfor correct atomization with

the equilibration spivAeHe chRBkdt ¥al ptéPared il the eqlitiMidA¥Rent tank. 1) The spray
dryer is heated to the appropriate outlet tenperature.

2) 100kg of the prescribed acetone amount was added to the mixing reactor
(refer to Table 1).

3) Methylene chloride at the appropriate amount (refer to Table 1) was prepared
in the main solution reactor. Differential pressure cells confirmed the correct amounts of
charged solvents.

4) VX-950 drug substance was charged into the main solution reactor (refer to
Table 1). The overall solids loading was at 13wt%. A sample was taken to verify the
drug substance was dissolved by visual inspection.

5) HPMCAS-HG was charged into the main solution reactor (refer to Table 1).
The overall solids loading were at 13wt%.

6) The remaining prescribed acetone amount was added to the mixing reactor

(refer to Table 1).

7) The acetone, SLS, and DI water were charged into the main solution reactor.
8) The resultant batch was tested for visual appearance and viscosity once

dissolved.
9) The Spraying Systems SK-MFP pressure nozzle was installed and tested for

correct atomization with the equilibration solvent. (Nozzles 48/21, 50/21, or 52/21 can

also be used.)

B) Start-up of the Spray Dryer
1) The spray dryer was heated to the appropriate outlet temperature.
2) Equilibration solvents were sprayed until all parameters are equilibrated and
constant.
3) Spray drying of the feed solution was commenced once the spray dryer was
equilibrated.
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2) Equilibration solvents are sprayed until all paraneters are equilibrated
and constant. 3) Spray drying of the feed solution is commenced once
the spray dryer is equilibrated. 4) Dry particles are inertially
separated fromthe process gas by a cyclone and collected within

pol yet hyl ene bags. The process gas is then filtered for fine particles and
condensed to renove process solvents. Initial sanple is taken and

5)
tested for particle size,distributjon an I Lthes. a)
If particle sizégdﬁgﬂﬁéﬁﬁ?ﬁ§ﬁ’§ﬁ a%%ﬁ???%§§%§¥%g§ﬁ?%%%wgggi&(%ﬁggn%riteria
and near t apieh& wittah polyéthylEadibags. 1The prodess pasorassiendiintddfocnegnadickanpl es are

taken per the sanpling plan. b) If particle size distribution and
densities é@é°W%¥nﬁﬁﬁ%ﬁﬁmﬁﬁEﬁﬁ?ﬁﬁgﬁm%?iteria and not near targets (refer to

Table 11), the B? ORRREsaniHIORES tikehRHd (dated FhangiongsiEstabutitRRed bilk bhe
following: outlet tenperature, feed pressure, or condenser tenperature as

needed. Cbﬁﬁyﬁmﬁéﬁibags are changed and the powder outside of the
acceptance critgyia nspahﬁiedsizeraimi%ﬂfahmens@ag@e&n@tmmﬁaﬂc@ chietiRi N

specification, start the process wth current paraneters. C)Post-Drying
Process and nddr t@petafrefdr fockibldi 9 3be pioosss icgntizlhesf yucbainpley waredeleenmaathy dryer .
2) This continHes until all residual solvents (nethylene chloride, acetone,
et hyl acet&?@?"gﬂamfoluene) are bel ow the specifications established.

D) Testi ng, Shi pigent If particle size distribution and densities were not within acceptance

criteria and not near targets (refer to Table 6), the process was optimized (e.g., by
changing one or more of the following: nozzle, outlet temperature, feed pressure) as
needed. Collection bags were changed and the powder outside of the acceptance criteria
was held in quarantine. Once the sample was within specification, the process with

current parameters was started.

O On-going Spray Drying

1) Took samples per sampling plan.

2) Noted any changes to the processing parameters.

3) Noted any stoppages or out of continuous operation occurrences.

4) Upon completion of spray drying the feed solution, switched to equilibration

solvent and followed normal shut down procedures.

D) Post-Drying Process
1) Spray dried dispersion was charged into a secondary dryer and dried until all
residual solvents (methylene chloride, acetone, ethyl acetate, and toluene) were below the

specifications established.

Equipment
An 8000-L industrial scale reactor equipped with a mechanical stirrer and thermal
circuit was used for mixing of the initial solution. An industrial scale spray dryer (Niro

Pharmaceutical Spray Dryer FSD12.5CC) was used in normal co-current spray drying
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1) Sanples of this dispersion are tested for release testing. Equi pnent
An 8000-L industrial scale reactor (R240) equi pped with a mechani cal
stirrer and thermal circuit is used for mxing of the initial solution. A
reactor (R32) is used for the SLS and water mi xture. An industrial scale
spray dryer (N ro Pharmaceutical Spray Dryer FSD12.5CC) is used in nornmal
co-current spray drying node. A pressure nozzle system (Spraying Systens
Maxi mum Fre S i N A ME

it 11 zed. | AKgy A ARABERUET: SRS SistemPMalinffn P PERLR Sibies

sol vent - conﬁamevsbdaeﬂysmfm é&-t54g®sekét)svaputiﬁ@dt Wehigle petfasmhugeipsessurh peuph t he
atom zer intg,th pr.a Lyin vessel .ner l,one .s t he
pr oduct fromltpﬁ%ﬁ[ef}stoce at glée{{rsesgtn %aglfetsep R vegnlger%'eﬂ lﬁ?éﬁtt%;au%latgé)?tﬁ@%%?:ol | ects
t he fine paiito thegprapdiyirseyaseht &4 ineytial b@lmecshmﬂed thh eradestiftdnatht: ngssm S

condensed to re rocess Ivent an cl.ed back to the r and
o ver SrargeyarE A Hiter 5 then e SRE pFRCEs i st RURE
process.  cyclonth@hé fb‘éhl'telnﬁ@és ws QBktihsddSo Fnaig pedce@Golvents ald &Oﬂ:lddéﬂack' acuum
dryer (5901% for drying resi dual solvents. The dry product is sieved

within a ni W%@B‘r‘?@%‘b@m@fW%&%S%C%bckaged Key Process Controls and

Par anet er s Fl@yvﬁggg%agggyhggﬁa@@gu%r&ggg ers are needed for both
the spray drying and biconical drying process. The primary process controls

par amet ers have Beansultdetproducevas gd ioradbiconigehrcupmgisenr &0 dpang ples .
Key process, canisQhs@nd paranmeters for the spray drying process, which
need to be nonitored and recorded over the entirety of the run tine, are:

Atom zer/nozzle Installed
Key Process Controls and Parameters

Key process controls and parameters were needed for both the spray drying and
biconical drying process. The primary process controls parameters have been identified

through preliminary research batches.

Key process controls and parameters for the spray drying process, which were
monitored and recorded over the entirety of the run time, were:
. Atomizer/nozzle Installed

. Feed Pressure

Inlet Temperature

. Condenser Temperature Set Point (at about —10 to —15°C)

Key process metrics for the spray drying process, which were monitored and
recorded over the entirety of the run time, were:

e Solution Feed Rate

e Outlet Temperature

¢ Cyclone Pressure Differential and Drying Gas Flow Rate

Table 2 defines spray drying process parameters/metrics, settings/ranges, and
target guidelines.
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Feed Pressure Inlet Tenperature Condenser Tenperature Set Point Key
process netrics for the spray drying process, which need to be nonitored
and recorded over the entirety of the run time, are: Solution Feed Rate
Qutl et Tenperature Cyclone Pressure Differential and Drying Gas Fl ow Rate
Tabl e 5 defines spray drying process paraneters/netrics, settings/ranges,
and target qguidelines.

Table 2 Spray drying variables, settings, and targets

Variable Setting/Range
Atomizer Installed Spray Systems SK-MFP
Solution Feedrate 120-200 kg/hr
Feed Pressure 20-50 bar
Inlet Temperature 50-80 °C
Outlet Temperature 25-31°C
Cyclone Pressure 10.5-13.5cm Hy0
Differential

Materials

All excipients and process solvents used complied with the current monographs of
the European Pharmacopoeia, the Japanese Pharmacopoeia or the USP/NF, as indicated
in Tables 1 and 3. All excipients and process solvents were purchased from approved
suppliers. Manufacturer certificates of analysis were accepted and all materials received

will undergo testing.
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Table 5 Spray drying variables, settings, and targets Variable
Setti ng/ Range Atom zer Installed Spray Systens SK-MLFP  Sol ution:
Feedr at e 130480kg/ hr

Table 3 Materials

Material Source

VX-950
Hypromellose Acetate Shin-Etsu Chemical Co.
Succinate, NF/JPE
(HPMCAS) (Aqoat AS-
HG)

Sodium Lauryl Sulfate Sigma/Fisher
(SLS), NF

Methylene Chloride, NF
Acetone, NF
DI Water

Variations in Manufacture

Manufacture 2 used a process optimized for dispersion. Most notably this
dispersion had larger particle size and bulk density than Manufacture 1, as needed for
enhanced powder flowability and direct compression on a high-speed tablet press. Spray
drying parameters were varied to make such powder. Variations were also made to

tighten the process and to avoid possible deviations.

Example 4
Spray dried dispersions of VX-950 were prepared using a solvent system that

contained water, as described. The solvent system contained 75% methylene chloride;
24% acetone; and 1% water (w/w/w). The dispersions contained 49.5% VX-950; 49.5%
HPMCAS-HG; and 1% SLS (w/w/w). As indicated in FIG. 3, various combinations of
outlet temperature, feed pressure, cyclone pressure, condenser setpoint temperature,
nozzle type, solids loading, and solution feedrate were tested in the spray drying process.

As indicated in FIG. 3, varying these parameters varied the properties (particle size (PS)),
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Feed Pressure 40-65bar Qutl et Tenperature 22-29C Cyclone Pressure
Dfferential

span, bulk density, tap density, and levels of residual solvents) of the resulting

dispersions.

Example 5

Objectives and Success Criteria

Dry dispersion with low residual solvent levels and target powder properties are
manufactured. Success criteria include having acceptable process yield (>80%), and
meeting all target drug product specifications for purity, and matching the target

properties within the range specified for physical characteristics (particle size and bulk

density).

Formulation Composition and Process Outline
The overall formulation composition for the two active dispersion manufactures is

described in Table 4.

Table 4 Formulation composition of the first active dispersion manufacture

based off of 100kg VX-950 at 15wt%.

Component Function Component kg

API VX-950 200.0

Polymer/Dispersant Hypromellose Acetate 100.0
Succinate, NF/JPE
(HPMCAS-HG)

Surfactant Sodium Lauryl Sulfate, 2.02
NF (SLS)

Process Solvent Methylene Chloride, NF | 858.6
(for Dispersion)

Process Solvent Acetone, NF 274.7
(for Dispersion)

Process Solvent DI Water 11.4
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10. 0-12. 5cnH20 Mat eri al s Al'l excipients and process solvents used
conply with the current nonographs of the European Pharnacopoeia, the
Japanese Pharmacopoeia or the USP/NF as indicated in Tables 4 and 6. All
exci pients and process solvents are purchased from approved suppliers.
Manuf acturer certificate of analysis are accepted and all materials

recei ved undergo testing. Table 6 Materials Material VX-950 Hypronell ose

Acet ate Succi nate, NE/ VE

A flowchart schematic of the manufacturing process is given in FIG. 4.

An explanation of the process flow is below:
A) Preparation of Solution and Spray Dryer

1) Methylene chloride is prepared in the equilibration solvent tank.

2) DI water is charged into a secondary mixing vessel (refer to Table 4).

3) Methylene chloride at the appropriate amount (refer to Table 4) is
prepared in the main solution reactor. Differential pressure cells confirm the correct
amounts of charged solvents.

4) VX-950 drug substance is charged into the main solution reactor (refer to
Table 7). The overall solids loading are at 15wt%. A sample is taken to verify the
drug substance is dissolved by visual inspection.

5) HPMCAS-HG is charged into the main solution reactor (refer to Table 4).
The overall solids loading is at 15wt%.

6) The acetone amount is added to the mixing reactor (refer to Table 4). A
sample is taken to determine if all solids are dissolved.

7) The SLS and water are added to the main mixing reactor.

8) The Spraying Systems SK-MFP pressure nozzle is installed and tested for

correct atomization with the equilibration solvent.

B) Start-up of the Spray Dryer

1) The spray dryer is heated to the appropriate outlet temperature.

2) Equilibration solvents are sprayed until all parameters are equilibrated and
constant.

3) Spray drying of the feed solution is commenced once the spray dryer is
equilibrated.

4) Dry particles are inertially separated from the process gas by a cyclone
and collected within polyethylene bags. The process gas is then filtered for fine

particles and condensed to remove process solvents.
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(HPMCAS) (Agoat AS-HG Sodium Lauryl Sulfate (SLS), NF Methyl ene Chloride,
NF Acetone, NF DI Water Variations in Manufacture The manufactures utilize
a 10% or 30wt % sol ution. Al so, the solution manufacture can be varied. In

sone batches, the SLS/DI Water m xture is added | ast

5) Initial sample is taken and tested for particle size distribution and bulk and
tap densities.

a) If particle size distribution and densities are within acceptance criteria and
near targets (refer to Table 11), the process continues and samples are taken per the
sampling plan.

b) If particle size distribution and densities are not within acceptance criteria
and not near targets (refer to Table 11), the process is optimized (by changing one or
more of the following: outlet temperature, feed pressure, or condenser temperature as
needed. Collection bags are changed and the powder outside of the acceptance
criteria is held in quarantine. Once the sample is within specification, start the

process with current parameters.

O Post-Drying Process
1) Spray dried dispersion is charged into a secondary dryer.
2) This continues until all residual solvents (methylene chloride, acetone,

ethyl acetate, and toluene) are below the specifications established.

D) Testing, Shipment

1) Samples of this dispersion are tested for release testing.

Equipment

An 8000-L industrial scale reactor (R240) equipped with a mechanical stirrer and
thermal circuit is used for mixing of the initial solution. A reactor (R32) is used for the
SLS and water mixture. An industrial scale spray dryer (Niro Pharmaceutical Spray
Dryer FSD12.5CC) is used in normal co-current spray drying mode. A pressure nozzle
system (Spraying Systems Maximum Free Passage SK-MFP Series variety, orifice 54,
core 21) is utilized. A high performance pressure pump with solvent-compatible/resistant
gaskets pumps the feed solution through the atomizer into the spray drying vessel. An
inertial cyclone separates the product from the process gas and solvent vapors. A filter

bag then collects the fine particles not separated by the cyclone. The resultant gas is
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to the main solution reactor. Inlet tenperature of the spray dryer is

noni tored but in some manufactures a range or a target is not defined.
Reduced i n-process sanpling is instructed. KF testing on the polynmer prior
to chargi ng can be perforned. A nunber of enbodi nents of the

i nvention have been described. Nevertheless, it will be understood that
various nodifications may be nade w t hout departing frontthe spirit and

scope of the discl.osure. Accordingl t he o) ar n the
scope of 1 nEPTER TS er BFRES SO andE il PR PTG Bty i 0
spray dryi nglasedeyds). t he nmet hod conprising forming or providing a mxture
of the drug in a solvent systemthat conprises a solvent or conbination of
conponents where at |east one solvent is a non-volatile solvent to forma
m xture of the dgneg2a04lschOheNd s th@GHaySRyA ¥ fc¥dsng the m xture to obtain
anor phous drug product, with the proviso ﬁat the drug is other than

N 2, 4- bi s(1, 1- di net hyl et hyl ) - 5- hydr oxyphenyl k

1, 4-di hydr o- 4- Oxﬂg:lyeﬂ%ﬁt od?hcf:ﬁrtlgﬁ dqga biconical \%cuum&%l@ﬁ%b@g 6 dr?ﬂn%' m 1,
wherein the m xture co Ises a solution or a suspensi

met hod of cofaesital selbntei Thetdnepadug is Gevad svithin a mydgamusiveptdiangboX ad exarrpl e a
drug havi ng akgr% ecul ar wei ght of |ess than about 1000 daltons.

The met hod ot c%a m 1, wherein the drug is a poorly soluble drug. 5.
The nethod of claim1, wherein the drug is selected fromone of the

fol I owing cl assiKéxcE:tdcensﬂonm agekPaametans i - i nf | anmat ory agent S,

anti hel m nt hi cs, ant| -arrhythm ¢ agents, anti-bacterial agent anti-viral
agents, anti - codft RIAess cox PIS-aaeﬁﬁré@efafﬁaée negfleq fogbethdhs ey i a@;i | epti cs,
anti-f ungal bisGHH & @Hrbce@#he%ﬂﬁ%ﬁ prodék ofMORSakfRGéY BaRAREE Rlentified
anti-mal ari al s, ant| -m graine agents, anti-nuscarinic agents,

ant i - neopl atbraugh arpdiminary wsesseli baichggrsf unct i on i npr ovenent agent s,

| mrunosuppr essa t yoR , iolytic
agent s, - Sedat vaesy Okl Ok ARR Bra R 0r 1 hrky bipia ool RBlchn RN Dot
agents, corhelm@stoeedcandgqcotﬁedloecnthes:ntaﬂylof fharki wearan agent s,

gastrointesti naI ent,s i.St ne receptor antagonists, keratolyptics,
l'ipid regul ati'n tgghzﬁf/gdzzgrﬁl?tglg%qgl nal agents, Cox-2 inhibitors, |eukotriene
i nhi bi tors, nicrGFY BESeyscl e rel axants, nutritional agents, opiod

anal gesi cs, pfot@ﬁ%@emﬁﬁﬁ“ﬁ?t ors, sex hornones, stinmulants, nuscle

rel axants, anti Q@ﬂ@@gol’@ﬁteeaﬁagént%omtanu _obesi ty agents, cognition
enhancers, anti-urinary incontinence agents, nutritional oils, anti-benign

prostate hypert fxaﬁg%oc%gsﬁﬂ%ac%ﬁ 21 Lo l%ér%ce@?'\ﬂﬁch d B0 BsnRdd Al fatty

aci ds. rug conprises an
anti-viral ra@edﬁd.over the entirety of the run time, are:

Solution Feed Rate

Outlet Temperature

Cyclone Pressure Differential and Drying Gas Flow Rate

Table 5 defines spray drying process parameters/metrics, settings/ranges, and

target guidelines.
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7. The nethod of claim6, wherein the anti-viral agent is used to treat
Hepatitis C (HepC). 8. The nethod of claim 7, wherein the
anti-viral agent conprises a HepC protease inhibitor. 9. The net hod
of claim8, wherein the HepC protease inhibitor conprises VX- 950.

10. The method of claim1l, wherein the solvent systemconprises a

combi nati on of conponents conprising at |east one non-volatile solvent.

11. The method of claim 10, wherein the. conbi atlon of conponents conpri ses
a volatile sol vekbl %ﬁ&pgyﬁaﬁnggqrﬁfepgegwgwﬁ% argets 12. The met hod of
claim 11, &bk [ Ne vol at |geﬁ«m§,qdaugmt conpili ses net hyl ene chl ori de,
acetone, ch|loroform or THF. . The|nmethod of| cl aim 11, wheriein the
non-vol at i | le—selvent coﬁ“r' tirc—acid—OvEODIVF,or ter.

14. The net h“btﬂmg]erleqtg‘eﬁiﬂ ll \Rl’?él‘%g%enasﬁ%( 1911I’T()I’l- volatile solvent is pregent in

an anmount ofsdiienredawt 0. 19689-63%bbut 20% by wt .

Feed Pressure 40-65bar
Outlet Temperature 22-29°C
Cyclone Pressure 10.0-12.5cmH,0
Differential

Materials

All excipients and process solvents used comply with the current monographs
of the European Pharmacopoeia, the Japanese Pharmacopoeia or the USP/NF as
indicated in Tables 4 and 6. All excipients and process solvents are purchased from
approved suppliers. Manufacturer certificate of analysis are accepted and all

materials received undergo testing.

Table 6 Materials

Material

VX-950

Hypromellose Acetate
Succinate, NF/JPE
(HPMCAS) (Aqoat AS-HG)
Sodium Lauryl Sulfate (SLS),
NF

Methylene Chloride, NF

Acetone, NF

DI Water

Variations in Manufacture

The manufactures utilize a 10% or 30wt% solution. Also, the solution

manufacture can be varied. In some batches, the SLS/DI Water mixture is added last
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15. The method of claim 11, wherein the solvent system conprises a

conbi nati on of volatile solvents wwth a non-volatile sol vent. 16.
The net hod of claim 15, wherein the volatile solvents conprise nethyl ene
chl ori de and acet one. 17. The method of claim 15, wherein the
non-vol atil e sol vent conprises glacial acetic acid. 18. The net hod
of claim15, wherein the solvent system conprises nethylene chl ori de,
acetone, and gl acial, acetic aci

g
wherei n the solofhgieselution raHpr |I§]§Etefnp85‘?’f1i’é%%{fp %3)6 flrgera{ﬁglﬁfqlt%%&ujﬁ? hyl ene

chloride, fromAROHiNuERNEQ Iaﬁ)grwr a32¥e1as RitARAncdaRbdficed in-plvoess sénplfdet 0 about
15% gl aci al acetic acid. . The nethod of, claim 15 erein the

non-vol atil e s@llmﬁteéo‘ﬁﬁﬁqsg%omﬁ gplymer prior to cherging Fah bediHBASSF ¢l ai m 15,
wherein the solvent system conprises nethylene chloride, acetone, and

wat er . 22. The nmethod of claim?21, wherein the_solvent system
conpri ses from abounba@Sembodiouts oBbosnventian have besw dspirided. NewsrhelBSE 20% t o
about 35% ac t 23. The
met hod of c E?ﬁ lfiders g)fifgl{a?l r%teagglo &gn@ nE?n g)rgn%agar;g’(rﬁlhé%s& arté%% fé(l)mél}:eetl C

aci d. sp2dt and Beope®f hxadhsofosm‘eaAmoidmg\Hymtmr rubhdingotsvewithiy despensonpr i ses

water. of the following claims.
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25. The nethod of claim1l, wherein the m xture conprises a surfactant.
26. The nethod of claim25, wherein the surfactant conprises sodium | auryl
sul fate (SLS) or Vitamin E or a derivative thereof. 27. A met hod of
formng a solid dispersion that conprises a drug and one or nore polyners
the nethod conprising formng or providing a m xture of the drug and the ’
Fge ?r nor e Polypers in a solrent or conbi nation of solvents wherein at

ast one solvent is a non-volatile solvent to forma m xture of the dru
one or nor eVEALKeEEAIMEDR BY:vent ; and spray-drying the nixture to obtaingé

solid dispersion. ~28. The nethod of claim 27, wherein the mxture is
a sol ution or a SUSHENSA §Mspray drying a Afhg, thBencttididleoshprifing fommingdF proxftergi n t he
solid dispersion is an anorphous solid dispersi 30 Tq§ met hod of

clai m 27, vieixairnof the drigie 8 selve ApYea thet GARPTISES %‘@%\%&CQWP%P%? e pol yner
or partiall %ﬁﬂﬂ&ﬁs’ &?ér%?tl 182sPOYd0Rkent is a non-volddle sdiRént iR fdad miktued sfithe 30,

wherein the ter-soluble or partially water-sol ubl | i

dler i viat |( \Ié E - drag imd sobdehyh@rayp@b’ylﬁitm%W¢ 9l qb%@tgorpwqrgggrrﬁgéiéﬁ?iﬂ;?%gl 0°¢
gl yco . a po n At ag _Ne g tri
dopol yrer PGPS Yl bEdylL 6880hat RBk G0 13RI SRy hATE ! Wher e n
t he wat er - spi-diblyéroot-oxuguinobhd-§-cevhbxamidol ubl e pol yrmer is

hydr oxypropy| et hyII gel i Qts H'i) égein the mix 33 comiRed BldiQfbnQk o€l @1 m 27,
wherein the mxt""'u_ré1 Sisifpdiof glerm, 1 Wherip s FR T Sar 1°8° ol ymer 34.
IQFI nggddﬁgp&ht@m 33, \r/]\hl?? ein the pH dependent enteric polyner is a

erivative; a hydroxypropyl. thyl. cell yl ose h&h I&tQ&HPI\/CP)'
hydr oxypropyl met Fie megiod 8’@8“20@?%?‘8%&%%&5@3 Iqﬂifd&%) ;mga’lf crample ’
car boxymet hy&rgi hiwh P BiolcENE) waEhtR £ 524 that MRfue 0600 daetbhsul ose acet at e

trimellitate T);” hydroxypropyl cel | ul ose acet at thal.at e (HPCAP);
hydr oxypr opy! metdhyllhe ststhodiop slaim d evharein Histdrug ﬁ@@oeﬁp%@? drige ¢ §1yl cel I)ul ose

acet ate pht hal atse 1{MAR); oPE1afin ROYNFEH BRUYS BlsBlected from one of the following

classifications: analgesics, anti-inflammatory agents, antihelminthics, anti-arrhythmic
agents, anti-bacterial agents, anti-viral agents, anti-coagulants, anti-depressants, anti-
diabetics, anti-epileptics, anti-fungal agents, anti-gout agents, anti-hypertensive agents,
anti-malarials, anti-migraine agents, anti-muscarinic agents, anti-neoplastic agents,
erectile dysfunction improvement agents, immunosuppressants, anti-protozoal agents,
anti-thyroid agents, anxiolytic agents, sedatives, hypnotics, neuroleptics, p-blockers,
cardiac inotropic agents, corticosteroids, diuretics, anti-parkinsonian agents, gastro-
intestinal agents, histamine receptor antagonists, keratolyptics, lipid regulating agents,
anti-anginal agents, Cox-2 inhibitors, leukotriene inhibitors, macrolides, muscle
relaxants, nutritional agents, opiod analgesics, protease inhibitors, sex hormones,
stimulants, muscle relaxants, anti-osteoporosis agents, anti-obesity agents, cognition
enhancers, anti-urinary incontinence agents, nutritional oils, anti-benign prostate
hypertrophy agents, essential fatty acids, or non-essential fatty acids.

6. The method of claim 1, wherein the drug comprises an anti-viral agent.

7. The method of claim 6, wherein the anti-viral agent is used to treat Hepatitis C

(HepO).
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35. The nethod of claim 34, wherein the polyner is hydroxypropyl nethyl

cel l ul ose acetate succi nate (HPMCAS). 36. The nethod of claim 27,
wherein the m xture conprises an insoluble cross-1inked polyner. 37.
The nethod of claim 27, wherein the m xture conprises a

pol yvi nyl pyrrol i done (PVP). 38. The nethod of claim 27, wherein the
m xture conprises a mxture of two or nore pol yners. 39. The net hod
of claim 38, wh ' JeXf . Scdqqa{'sestm

cel lul osi c pol y%?@grﬁ%d@f)&% 'ﬁgTﬁféer%éggémz)?{ag?gg?dm 3 ,ﬁ%?/vher eidn the m xture
of two or nmotagahlibigors conpri ses HPMC and HPMCAS. 41. The nethod of
claim 27, wherei he on r,.aoLe. pol.yner - ageunt of from
about 30%to ab ut]th7(5’3/%?tfﬁ(;l (&/&m&ﬁt& Yvnerflﬁgﬁa eg%?pftroﬁ 8‘%%2’?@?‘835?"‘%“ & 42. The
met hod of c9s@l m 27, wherein the drug is a small nol ecul e drug, for exanple

a drug having a |.ecul ar i ght of lesg than about 1000 daltons,..

43. The net hod 0‘150 gﬁﬁf‘ﬁﬁ‘?ﬁi&&ﬁ@? i e eR tgsaye téysge'ﬂéi%ﬁ‘l}’?/seg%fz%ﬁgat&’rn ug.
44. The netredmpbndatstompAding Wbt doAevolttiligsolvens el ect ed from one of the
followi ng classifications: anal gesics, anti-infla tor%/ agents, .

ant i hel m nt hi cs,ladbe msthef of daine 1 gedstedn thy fembipafionof coPPORFRISCOMPLSEE £ vj r al

agents, antj &880 anisha AR &prant s, anti-diabetics, anti-epileptics,
anti-fungal agents, anti-gout agents, anti-hypertensive agents,

anti-mal arial's, 1antThe methodiohelaia hmdicreimth vefale splv et compases grethylene

ant i neopl ask &, 3080k R oFlofRFhink6r dpf unction inprovenent ‘agents,

i Munosuppressant’s, ant| -protdzoal agents, anti-thyroid agents, anxiolytic
agents, sedativds, Thypethbi of¢lainell, sthein the pon-ibletdk eolvent compisgs ghagiok r opi ¢
agents, corticost Lds, ~diuretics, antiparkinsoni an agents,

gastro-int &??%%F‘E?égﬁ(ﬁ’s?ﬁhiqgtv‘?ﬁrhe receptor antagonists, keratolyptics,

| i pi d regul at i ng4agaamsthodbf tlaidn g, Bdkrepibe hen-vdlatide Rolivertispiresentsin aheukot ri ene
i nhi bitors, macroljdes, cle rel ts, nutritional agents, opiod

anal gesi cs,a“&uaf‘étjafj%“ f‘tm‘lﬂjjlit/"otf’é{’o‘ggﬁ%}’gr%nes, stinul ants, nuscle

rel axants, anti-18stre@ReMHO8 bSclAFENL, SvherRii the SRS §)stedgeMBiseLOGMUinanion
enhancers, anti-urinary incontinence agents, nutritional oils, anti-benign
prost at e hypaplatilssalycntyeith e nopyelefitesqlvertat t y acids, or non-essential fatty

acids. 57 16. The method of claim 15, wherein the volatile solvents comprise methylene

chloride and acetone.

17. The method of claim 15, wherein the non-volatile solvent comprises glacial
acetic acid.

18. The method of claim 15, wherein the solvent system comprises methylene
chloride, acetone, and glacial acetic acid.

19. The method of claim 18, wherein the solvent system comprises from about
40% to about 80% methylene chloride, from about 20% to about 35% acetone, and from
about 0.1% to about 15% glacial acetic acid.

20. The method of claim 15, wherein the non-volatile solvent comprises water.

21. The method of claim 15, wherein the solvent system comprises methylene
chloride, acetone, and water.

22. The method of claim 21, wherein the solvent system comprises from about
40% to about 80% methylene chloride, from about 20% to about 35% acetone, and from
about 0.1% to about 15% water.
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45. The nethod of claim 27, wherein the drug conprises an anti-viral agent.
46. The nethod of claim45, wherein the anti-viral agent is used to treat

Hepatitis C (HepQ). 47. The nethod of claim 46, wherein the
anti-viral agent conprises a HepC protease inhibitor. 48. The net hod
of claim 47, wherein the HepC protease inhibitor conprises VX950. 49.

The nethod of claim27, wherein the solvent or conbination of solvents
L U S o T e
conponents eadprises a volatile solvent and a non-volatile solvent.
L oo, OfChl o S, B HELA S AL S8
cl ai m 50, wher ei p5.t Tte maRoddichiih | 1ewhatinand mbonp compssegh actfaatanacet i ¢ aci d,
%—O Vo Plz\i/'ltzl I (Ca) r S \g?t :1 fhe; ‘%eﬂﬁﬂde‘gfgﬁfggs’ %fQM%¢t34t :Cnﬁrﬁrg%\gﬁgffe&%h Mfﬁg about
20% by Wt . gyifate (S24) orMiGMIBERRE defivaivain®de®, Wherein the sol vent system
conprises a conbination of volatile solvents with a non-volatile solvent.
27. A method of forming a solid dispersion that comprises a drug and one or
more polymers, the method comprising forming or providing a mixture of the drug and
the one or more polymers in a solvent or combination of solvents wherein at least one
solvent is a non-volatile solvent to form a mixture of the drug, one or more polymers and
solvent; and spray-drying the mixture to obtain a solid dispersion.
28. The method of claim 27, wherein the mixture is a solution or a suspension.
29. The method of claim 27, wherein the solid dispersion is an amorphous solid
dispersion.
30. The method of claim 27, wherein the mixture comprises one or more water-
soluble polymer or partially water-soluble polymer.
31. The method of claim 30, wherein the water-soluble or partially water-soluble
polymer is a cellulose derivative; ethylcellulose; polyvinylpyrrolidones (PVP); a
polyethylene glycol (PEG); a polyvinyl alcohol (PVA); an acrylate; or a cyclodextrin or
copolymer and derivative thereof.
32. The method of claim 30, wherein the water-soluble or partially water-soluble
polymer is hydroxypropylmethylcellulose (HPMC).
33. The method of claim 27, wherein the mixture comprises a pH-dependent
enteric polymer.
34. The method of claim 33, wherein the pH-dependent enteric polymer is a
cellulose derivative; a hydroxypropyl methyl cellulose phthalate (HPMCP);,
hydroxypropyl methyl cellulose acetate succinate (HPMCAS); carboxymethylcellulose
(CMC) or a salt thereof; cellulose acetate trimellitate (CAT); hydroxypropylcellulose
acetate phthalate (HPCAP); hydroxypropylmethyl-cellulose acetate phthalate
(HPMCAP); methylcellulose acetate phthalate (MCAP); or a polymethacrylate.
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55. The nmethod of claim54, wherein the volatile solvents conpri se

nmet hyl ene chl ori de and acet one. 56. The nethod of claim54, wherein
the non-volatile solvent conprises glacial acetic acid. 57. The

met hod of claim 54, wherein the solvent or conbination of solvents
conprises nethylene chloride, acetone, and gl acial acetic acid. 58.

The nethod of claimb57, wherein the solvent or conbination of solvents

compr i ses fr om aboupy AYSE, ARG 4 SR TR WGRAer sk IBropfAdIAOLL 20% Lo

about 35% acet ong, d trom about 0.1%to about 15% gl aci al acetic acid.
59. The net belbilat acitze sacbitate (HBMEIAB)t he non-vol atil e sol vent conpri ses

wat er . 60. , The netho claim od, whes el ;%- Ve mbi nati on
of solvents conp%q_'gﬁkﬂﬂ%@?‘fgq%iamg%%}ﬁm%f ac{é( 5%%, ar?gphmé?%trl?b%crg& 61.
The et hod ghkedlpaiynes0, wherein the solvent or conbination of solvents

conprises from about 40% to about _80% nethyl ene chloride, from about 20%to
about 35% acet one/- HK5dngt Qﬂﬁfégb"ﬂbo"."llqﬁ“t‘&)hey '58?6 B RE e 62. The0

met hod of ckamﬁﬁmmhg(wfghe sol vent or conbination of solvents
conprises glacial acetic acid. 63. The nmethod of claim 2 wherein

the solvent or c¥hbiheandten oficlaiis 2orieseip SifpRkEES CORRTEFS 2 BRMISA ¥ hod of
claim 27, V"Hx%?e%di‘yxﬁé}ﬁ m xture conprises a surfactant.

39. The method of claim 38, wherein the mixture of two or more polymers
comprises two cellulosic polymers.

40. The method of claim 39, wherein the mixture of two or more polymers
comprises HPMC and HPMCAS.

41. The method of claim 27, wherein the one or more polymers are present in an
amount of from about 30% to about 70% by weight in the solid dispersion.

42. The method of claim 27, wherein the drug is a small molecule drug, for
example a drug having a molecular weight of less than about 1000 daltons.

43. The method of claim 27, wherein the drug is a poorly soluble drug.

44. The method of claim 27, wherein the drug is selected from one of the
following classifications: analgesics, anti-inflammatory agents, antihelminthics, anti-
arrhythmic agents, anti-bacterial agents, anti-viral agents, anti-coagulants, anti-
depressants, anti-diabetics, anti-epileptics, anti-fungal agents, anti-gout agents, anti-
hypertensive agents, anti-malarials, anti-migraine agents, anti-muscarinic agents, anti-
neoplastic agents, erectile dysfunction improvement agents, immunosuppressants, anti-
protozoal agents, anti-thyroid agents, anxiolytic agents, sedatives, hypnotics,
‘neuroleptics, B-blockers, cardiac inotropic agents, corticosteroids, diuretics, anti-
parkinsonian agents, gastro-intestinal agents, histamine receptor antagonists,
keratolyptics, lipid regulating agents, anti-anginal agents, Cox-2 inhibitors, leukotriene
inhibitors, macrolides, muscle relaxants, nutritional agents, opiod analgesics, protease
inhibitors, sex hormones, stimulants, muscle relaxants, anti-osteoporosis agents, anti-
obesity agents, cognition enhancers, anti-urinary incontinence agents, nutritional oils,
anti-benign prostate hypertrophy agents, essential fatty acids, or non-essential fatty acids.
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65. The nethod of claim64, wherein the surfactant conprises sodiuml auryl
sulfate (SLS) or Vitamn E or a derivative thereof. 66. A process

conpri si ng a) formng or providing a mxture of a poorly water
sol ubl e drug, one or nore polyners, and a solvent system conprising at
| east one non-vol atile solvent; and b) spray-drying the m xture to

forma solid dispersion conprising a poorly water soluble drug to obtain a

solid dispersi ong9f rjde M54 SF claim 27, wﬁ%einTﬁ@drﬁEEMﬂ?s@g argitﬁ%\ﬁ}a(ﬁ@genimer ein the

one or nore polyners conprise one or nore water-sol ubl e pol ynmer or

partial |y wat er - 46| Tisd methed gfiadaim 45, whereigghe apiievirpbagrotlis gseddp fiesh&patitither ei n
t he vvater-scaﬁ%lﬁ or partially water-soluble polyner is a cellul ose
derivative; € ;9 E’el | ul ose; pol yvinylpyrrolidones (PVP); a polyethylene
glycol (PEG; a pnl Vi mythoddioaddiml46( Whk}in tinanticviyal ageat commpraescaldéptiextrin or
copol ymer and derin\é%ti ve thereof. 69. The nethod of claim67, wherein
the wat er - sBIUBELGP ™ Bar ti al |y wat er - sol ubl e pol ymer is

hydr oxypr opy| met g/l Tig) theth@bér (41RM2) wherein the HéC proaseanlibibrabmetiss MXG6,
wherein the one or nore polyners conprise a pH dependent enteric polyner.
71. The met A8% of claim 70, wherein the pH dependent enteric polyner is a

cel lul ose derivagg Ve rﬁetﬂé/djéf%a)(ﬁrﬁ?\%er%ttﬁyéol&ﬁi driebRBRa Bt SrabRtgs ( HPMCP) ;
hydr oxypropyl nethyl cellul ose acetate succinate (HPMCAS);

car boxymet hyorapiisesk eermbingivmyof 6PMBONSAls Com PRt leaskoneopyelatilesplyew.
L)r/:j ?gi(i/lpﬁ gtm?l gret %/I T o erﬂ{tg(?@lo%?ag%g? g‘t“é&%ﬁt a%gﬁg&?iﬁ%ﬁ/gog?{O%nrgst %ﬁ%ﬁ auI ose
acet at e pht malbtlt sol¢MMTAR] 2 non-velaflelgimatthacr yl ate. 59
51. The method of claim 50, wherein the volatile solvent comprises methylene
chloride, acetone, chloroform, or THF.
52. The method of claim 50, wherein the non-volatile solvent comprises glacial
acetic acid, DMSO, DMF, or water.
53. The method of claim 50, wherein the non-volatile solvent is present in an
amount of from about 0.1% to about 20% by wt.
54. The method of claim 50, wherein the solvent system comprises a combination
of volatile solvents with a non-volatile solvent.
55. The method of claim 54, wherein the volatile solvents comprise methylene
chloride and acetone.
56. The method of claim 54, wherein the non-volatile solvent comprises glacial
acetic acid.
57. The method of claim 54, wherein the solvent or combination of solvents
comprises methylene chloride, acetone, and glacial acetic acid.
58. The method of claim 57, wherein the solvent or combination of solvents
comprises from about 40% to about 80% methylene chloride, from about 20% to about
35% acetone, and from about 0.1% to about 15% glacial acetic acid.
59. The method of claim 54, wherein the non-volatile solvent comprises water.
60. The method of claim 54, wherein the solvent or combination of solvents

comprises methylene chloride, acetone, and water.
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72. The nethod of claim 71, wherein the polynmer is hydroxypropyl nethyl
cel l ul ose acetate succi nate (HPMCAS). 73. The nethod of cl ai m 66,
wherein the one or nore polyners conprise an insoluble cross-Iinked

pol yner. 74. The nethod of claim66, wherein the one or nore

pol ymers conprise a pol yvinyl pyrrolidone (PVP). 75. The net hod of
claim66, wherein the m xture conprises a mxture of two or nore polyners.

76. The nethod of; cfrd Ry o%ﬁﬁ%[‘wﬁ%n@%&%@ﬁt &fcoh‘%ﬁla%n SbReRQ! ymers

conprises two cellulosic polyners . e nmet hod of claim76,

wher ei n t hecompisgs Eomfabowict0%r torabpet 3084 pethylsnedigridesBem RPMEC2819do RIRMEAS.
78. The net ] , re) nore polyners are present in
?9‘?] agétor? %ﬁr@rﬁ%%%a 3k 1 e{bggto /gsg@wgt%r.

an anmount o rom abo out wel'ght in the solid dispersion
79. The net hod 062.cTieimeth@l ofwledme7nwhéreindhanglvest ar combinhtiorodfesolyerts dr ug, for
exanpl e a drug having a nmol ecul ar wei ght of |ess than about 1000 daltons.
80. The netHf ‘B?S%?§?H$€%3mﬂ#erein the drug i s selected fromone of the
fol | owi ng cl assi é3. CEieiiiod chMidig@I| whereidlilid solvehi a@rombdayoraEfaolvents

anti helmnthics, anti-arrhythm c agents, anti-bacterial agents, anti-viral
agents, ant fORIHGUVAREs, antidepressants, anti-diabetics, anti-epileptics,

anti-fungal agends, TiRMdthddVicl A2t Sherdi e MXARE ERASIsKEa ATRDA.
anti-nal ari al S, anti-m gral ne agents, anti -muscarinic _agents,

antineopl astic a@fenths meshadeaficlaim @ svignein ithasurfagiens pamames sefiym dauryl
innunosupprgﬁ@&ﬂgﬁs &nh&mgﬁg&ggq@ﬁwﬁggﬁkﬁmﬁanti-thyroid agents, anxiolytic

agents, sedatives, hypnotics, neuroleptics, -blockers, cardiac inotropic
agents, corti costterfoprdesss dpraprsings, anti par ki nsoni an agent s,

gastro-intestina] 1 hi st am [ r st ptics,
lipid regulati n}’a@%ﬁ?‘é?’f Bt ?dgﬁggr?lﬁgfrggg%hfog{y%%%gﬂ%’%h| t% %Eg%rﬂ{)%ukot ri ene
i nhi bi t or s, palaems) dand @solventsgstem rcetnprising &, leastdrreinbn-onktileasgbrits andpi od

anal gesi cs, protease inhibitors, sex.hornon st.imul ants, nusgle
relaxants,  ant | -DePLBRIYEEIES BEME I o e o if ROt a deRtY Mol
enhancers, sNible dhup GReHEaih AGEI diBRiden ROESg. NUtritional oils, anti-benign
prostate hypertrophy agents, essential fatty acids, or non-essential fatty
aci ds. 8.7 e TR < St theyole PERATLRD UPTHBRHEPPEYs an

anti-viral @8@Rfater-soluble polymer or partially water-soluble polymer.

68. The method of claim 67, wherein the water-soluble or partially water-soluble
polymer is a cellulose derivative; ethylcellulose; polyvinylpyrrolidones (PVP); a
polyethylene glycol (PEG); a polyvinyl alcohol (PVA); an acrylate; or a cyclodextrin or
copolymer and derivative thereof.

69. The method of claim 67, wherein the water-soluble or partially water-soluble
polymer is hydroxypropylmethylcellulose (HPMC).

70. The method of claim 66, wherein the one or more polymers comprise a pH-
dependent enteric polymer.

71. The method of claim 70, wherein the pH-dependent enteric polymer is a
cellulose derivative; a hydroxypropyl methyl cellulose phthalate (HPMCP);
hydroxypropyl methyl cellulose acetate succinate (HPMCAS); carboxymethylcellulose
(CMC) or a salt thereof; cellulose acetate trimellitate (CAT); hydroxypropylcellulose
acetate phthalate (HPCAP); hydroxypropylmethyl-cellulose acetate phthalate
(HPMCAP); methylcellulose acetate phthalate (MCAP); or a polymethacrylate.
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82. The nethod of claim8l, wherein the anti-viral agent is used to treat
Hepatitis C (HepC). 83. The nethod of claim82, wherein the
anti-viral agent conprises a HepC protease inhibitor. 84. The net hod
of claim 83, wherein the HepC protease inhibitor conprises VX950. 85.
The met hod of claim66, wherein the solvent system conprises a conbination
of conponents conprising at | east one non-vol atil e sol vent. 86. The

met hod of claim wher.ei.n .t I e sol vent
and a_non- vol at i glglrgleékeﬁd ofcpalm%? \%he]erelq. o? e(fw{'&?émﬁq/léxg erein the
vol ati | e sotelialvke mmwslﬁaﬁataﬁﬂmbmsg chI oride, acet one, chloroform or THE
88. The method of cl ai m 86, on vol ati |l e, sol vent corrlgri ses

gl acial acetic a@rdhemnhed g? W%Pt eoneormowolyflhé PEMMBE 20 claim

86, wherei nmg&@blggﬁsgg,!ﬂéalpbmpl vent Is present in an anmount of from about
0.1% to about 20%b The nmet hod of claim86, wherein the
sol vent system ck é’%?éhoél OééhﬁilﬁétW@ﬁelehe\Rﬁ‘FﬁfF‘P@@ HEURGSEA a

non-vol ati | Wﬁ}){ﬁﬁ{*ohdone pvp)91. The nmethod of claim 90, wherein the

vol atil e sol vent's conpri s(e rreth | ene chl ori de and acet one. 92. The
met hod of cl ai m®1 Thmmlmdmfthen 66 whenein thegnigre enmprisesesmixtyse pEBROTwe| ght
rati o of net hly e(%pl oride to acetone to non-volatile solvent of about

75: 24: 1. epollin
76. The method of claim 75, wherein the mixture of two or more polymers

comprises two cellulosic polymers

77. The method of claim 76, wherein the mixture of two or more polymers
comprises HPMC and HPMCAS.

78. The method of claim 66, wherein the one or more polymers are present in an
amount of from about 30% to about 90% by weight in the solid dispersion.

79. The method of claim 66, wherein the drug is a small molecule drug, for
example a drug having a molecular weight of less than about 1000 daltons.

80. The method of claim 66, wherein the drug is selected from one of the
following classifications: analgesics, anti-inflammatory agents, antihelminthics, anti-
arrhythmic agents, anti-bacterial agents, anti-viral agents, anti-coagulants, anti-
depressants, anti-diabetics, anti-epileptics, anti-fungal agents, anti-gout agents, anti-
hypertensive agents, anti-malarials, anti-migraine agents, anti-muscarinic agents, anti-
neoplastic agents, erectile dysfunction improvement agents, immunosuppressants, anti-
protozoal agents, anti-thyroid agents, anxiolytic agents, sedatives, hypnotics,
neuroleptics, B-blockers, cardiac inotropic agents, corticosteroids, diuretics, anti-
parkinsonian agents, gastro-intestinal agents, histamine receptor antagonists,
keratolyptics, lipid regulating agents, anti-anginal agents, Cox-2 inhibitors, leukotriene
inhibitors, macrolides, muscle relaxants, nutritional agents, opiod analgesics, protease
inhibitors, sex hormones, stimulants, muscle relaxants, anti-osteoporosis agents, anti-
obesity agents, cognition enhancers, anti-urinary incontinence agents, nutritional oils,
anti-benign prostate hypertrophy agents, essential fatty acids, or non-essential fatty acids.

81. The method of claim 66, wherein the drug comprises an anti-viral agent.
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93. The nethod of claim 90, wherein the non-volatile solvent conprises

gl aci al acetic acid. 94. The nethod of claim90, wherein the sol vent
system conpri ses nethyl ene chloride, acetone, and glacial acetic acid.

95. The nethod of claim 94, wherein the solvent system conprises from about
40% t o about 80% net hyl ene chl oride, from about 20%to about 35% acet one,
and from about 0.1%to about 15% gl acial acetic acid. 96. The net hod

of claim90, whegein the non-volatile solvent. ris: o 97,
The mot hod of - c1 G rtsccuer el hovEaRf Tl ATRIsh AR B opyits
conpri ses netHyp@ne chloride, acetone, and water. 98. The met hod of

claim97, wherein the sol vent or conbination of solvents .co I ses from
about 40%to abd -ﬂ@mwﬂ%m 8§ah‘1"%ﬁr?lﬂg}e i LRSI OB R S BBYut 35%
acetone, angofhagmpbBred 0. 1% to about 15% wat er. 99. The net hod of

cl ai m 66, erein the solvent or conbination of solvents conprises glacial
acetic acid. 84. Thganethpdeof glatn 823 ierein e, prajsasedrinbifos comapisge Nel-or -

conbi nati onggf sol vents conprises water. 101. The method of clai m 66,
wherein the mxture conprises a surfactant. 102. The method of claim
101, wher ei n t he85s Uit ansthwdtof claim 66.sesrep thewalveriysttmsomprases a conEpatipn

Vitamn E Obe c%m%gﬁén\{saclo'm\f)%sﬁlg%{ 1%95ft one non-volatile solvent.

86. The method of claim 85, wherein the solvent system comprises a volatile
solvent and a non-volatile solvent.

87. The method of claim 86, wherein the volatile solvent comprises methylene
chloride, acetone, chloroform, or THF.

88. The method of claim 86, wherein the non-volatile solvent comprises glacial
acetic acid, DMSO, DMF, or water.

89. The method of claim 86, wherein the non-volatile solvent is present in an
amount of from about 0.1% to about 20% by wt.

90. The method of claim 86, wherein the solvent system comprises a combination
of volatile solvents with a non-volatile solvent.

91. The method of claim 90, wherein the volatile solvents comprise methylene
chloride and acetone.

92. The method of claim 91, wherein the solvent system comprises a percent
weight ratio of methylene chloride to acetone to non-volatile solvent of about 75:24:1.

93. The method of claim 90, wherein the non-volatile solvent comprises glacial
acetic acid.

94. The method of claim 90, wherein the solvent system comprises methylene
chloride, acetone, and glacial acetic acid.

95. The method of claim 94, wherein the solvent system comprises from about
40% to about 80% methylene chloride, from about 20% to about 35% acetone, and from
about 0.1% to about 15% glacial acetic acid.

96. The method of claim 90, wherein the non-volatile solvent comprises water.
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103. A process for preparing a solid dispersion of VX-950, the process

conpri si ng: a) formng or providing a solution of VX-950, a

cellul osic polynmer, and a solvent, wherein the solvent conprises at |east
one non-vol atil e sol vent conponent; b) spray-drying the m xture to
forma solid anorphous di spersion conprising VX-950 and the cellulosic

pﬁl ymer . 104. A process for preparing a solid dispersion of VX-950,
t he process conmp, o, f VX-950,
at | east one cel 5?iulslt)hs? qnetho fr%a?r}l 9ghvgﬁgr&gt evsgﬁ{egvé{gb@ghgtt@e&g&&%‘etﬁt

conpri ses gbmmhsme@yﬁeﬁeaﬂomhe agetbne, and watds) spray-drying the mxture to

breparing a sol | e gAY i o wsin direofyeprassambsAif Sfget o)
form ng or grpHsed fdn abstit MO 6 aBdut Y% Ihddhylede dhenile, BoiR ab@k L0 as atwupol yner ,

and a sol vent wherein the solvent conprises water; and b)
spray- dr yi néd % Bectonex g fgom abqus Phyatoepytd Seff W#ek si on conpri si ng VX- 950. 106.

A product made by t'IITx% nHRRIGTR1a8h 66) PidRin thekBikentdrRbATMEHo BTdSLvELs t he
process of claim27
comprises glamal acetic acid.

100. The method of claim 66, wherein the solvent or combination of solvents
comprises water.

101. The method of claim 66, wherein the mixture comprises a surfactant.

102. The method of claim 101, wherein the surfactant comprises sodium lauryl
sulfate (SLS) or Vitamin E or a derivative thereof.

103. A process for preparing a solid dispersion of VX-950, the process
comprising:

a) forming or providing a solution of VX-950, a cellulosic polymer, and a
solvent, wherein the solvent comprises at least one non-volatile solvent component;

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

104. A process for preparing a solid dispersion of VX-950, the process
comprising

a) forming or providing a mixture of VX-950, at least one cellulosic polymer, and
a solvent wherein the solvent comprises glacial acetic acid; and

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

105. A process for preparing a solid dispersion of VX-950, the process
comprising

a) forming or providing a mixture of VX-950, at least one cellulosic polymer, and
a solvent wherein the solvent comprises water; and

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

106. A product made by the process of claim 1.

107. A product made by the process of claim 27.

108. A product made by the process of claim 66.
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108. A product nmade by the process of claim66. 109. A product nade by the
process of claim103. 110. A product nade by the process of claim104. 111.

A product nade by the process of claim105.

109. A product made by the process of claim 103.
110. A product made by the process of claim 104.
111. A product made by the process of claim 105.
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