Phar maceutical Conposition for a Hepatitis C Viral Protease |nhibitor

FI ELD OF THE | NVENTI ON 5The present invention relates in general to a

phar macewocal1/mwsdposi tion of a hepatitis C viral proteasg/tisadioiios

met hods of using this conposition for inhibiting the replication of the
hepatitis C virus (HCV) and for the treatnment of an HCV infection.
BACKGROUND OF THE | NVENTI ON 10 The foll owi ng Conpound (1): Non(H )Lr O
,Q.,NHO0) (1) 15(hereinafter "Compound (1)" or a "conpound of formula
(1)") is known as a selective and potent inhihitor of the HCV NS3 serine
prot ease. ConpShdmaceytical Compogition toradlepaliis,G Viral asaJuhibifob ot j de series
of HCV inhibitors disclosed in US 6,323,180 and US 7,514, 557; and U.S.

Pat ent 7,585, 845. Conpound (1) is disclosed specifically as Conpound # 1055
in US. Patent 7,585,845, and as Conmpound # 1008 in U S. Patent 20
7,514,557. Conpound (1) can kg:Rs eparadnaceerédinng to the procedures found
in the above-cited references, which are herein incorporated by reference

i n their5 enthernsgsgnt ipyeatien jelages ibgansrabio aphapegeriictlcpmpagiioidd athepatigityst al | i ne
forms, in i - i i | which can be

pr epar ed agggggg%% é%h@%m?ﬁ2¥§§§%%r§§g?ggbﬁg%ﬁﬁg?gﬁggﬂbumg%%npound (1) may
al so be knowplidagort ¢feshd kyiphtetisi (hgirusl (HEM) andtod yitehiment faniHEV pistiveal
5structure, which is equivalent to the above-described structure: 0
wherein Bis; Lis MO-; Li- is Br; and R2 is to A common probl em anong
protease inhibitors is thBACKGESENNDPOURDENYENTIONophi |ic and have | ow
aqueousu§olubility. Because of the poor aqueous solubility, conventional
solid and |iquid pharnmaceutical preparations containing these inhibitors
may not be Hegondade bymphendpti ent in a satisfactory manner. O the various
factors that can affect the bioavailability of a drug when adm ni stered
orally, (which include 15aqueous solubility, drug absorption through the
gastrointestinal tract, dosage strength and i;t;t pass effect), aqueous

solubility is often found to be anong t hegnost |i nportant factors. Poorly

wat er sol ubl e conpounds often exhi bit e|th rratic or inconplete
absorption in the digestivée d produce a | ess than desirable
response.
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15  (hereinafter “Compound (1)” or a “compound of formula (1)) is known as a selective
and potent inhibitor of the HCV NS3 serine protease. Compound (1) falls within the
scope of the acyclic peptide series of HCV inhibitors disclosed in US 6,323,180 and
US 7,514,557; and U.S. Patent 7,585,845. Compound (1) is disclosed specifically as
Compound # 1055 in U.S. Patent 7,585,845, and as Compound # 1008 in U.S. Patent

20 7,514,557. Compound (1) can be prepared according to the procedures found in the
above-cited references, which are herein incorporated by reference in their entirety.

Preferred forms of Compound (1) include the crystalline forms, in particular the



20 Conpound (1) is zwitterionic and is capable of formng salts with strong
acids and bases. Attenpts to identify salts of such conpound in solid
forms, wwohonus@ésubst antially i nprove agueous sol ubi lPCryusand/osdres ef or e
bi oavail ability, have not been successful. Thus, there is a need in the
art for pharmaceutical conpositions of Conpound (1) having inproved bio
availability. Methods of formulating certain |ipophilic macrocyclic
conmpounds into 5 pharnaceutical formul ati ons have been previously reported.
For exanpl e, Cavanak, No. 4,388,307, discloses the preparation of
emul sified %WW%P?’BH’SS%@%%PE%W Rfe%rﬁﬁll 315365103 w8 Rs<3EPPY ﬁg and Hauer
et.al, U S.RalnheNgs. 5,342,625, and Meizner et al. WD 93/20833 di scl ose

t he preparation of cyclosporin m croemnul si ons and m croemnul si on
pre-concentrates. Komya et. al, US. Pat. Nos. 5,504,068, further

10di scl osescdisound %%@%!s@@e Qﬁovﬁﬂbﬁtﬂ@%ﬂé% a@t@hﬁ@lde[%@t'idﬂ-ﬁf@tfs cRpscaf

cycl osporin anpl es of "self-emilsif formul ations of lipophilic
conpounds |%@WﬂﬁewbﬁbaﬁﬂueﬁbaﬂoﬂVngﬁ#%%ggﬁdsmhﬁﬁﬁ di scl oses a

sel f-emul sifying pre-concentrate conprising a |lipophilic conpound,

d- al pha-tocopheryl pol yethyl ene gl ycol 1000 succinate (TPGS) 15and a

| i pophilic phase. Gao et al., U S Pat. Nos. 6, , 313 di scloses a self-
enul sifying forrmul ati on of a pyranone protease nhlbltor conprising the
pyranone conpound, a m xture of no-t-and di - ’§§er|des one or nore
NGeet al, U S Pat. No. 6, 231,
nﬁTat|on of a pyranone protease

sol vents and one or nore surfacté&n
887 Bl discloses a self- enulsifying
i nhi bitor conprising the pyranone 26 Regind, an anine, one or nore

sol vents and one or nore surfactahts son et al. U S Pat. No. 5,993, 858
di scl oses a self-mcroenulsifyin x0|p|é%t formul ati on which conprises an
emul sion including an oil_or he ligrd\nmaterial, a surfactant and a

hydr ophilic co- sur f act antBs25 efNal 2 U. /~Pat. Nos. 6, 294, 192 and

6, 451, 339 di scl ose conp05|tﬁbnstor del Y veNy of ~ hydrophobic therapeutic
agent conprising a carrier forned f©o ynati on of a hydrophilic
surfactant and a hydrophobic surfact aft. ﬁ ne al. US Pat. No.

6, 652, 880 discloses a liquid pharmaceutical conmposition wherein the active

is dissolved in a liguid vehicle conprising a QEE;ELide of a long chain

fatty acid and a 30l ijpophilic surfactant. A sglf | sifying drug delivery
system ( SEDDS) has been devel oped for cerﬂal anti - HCV conpounds, as
descri bed iwhetkiSB iPatent &’ 68d8; BO®k BanahdR*i67, 424 'and U. S. Pat ent
Application Publication No. 2004/0033959. However, there remains a need in
the art for a pharmaceutical fornulation of Cbnpound (1) that is
sufficientI&c@mnbmpzewnuamm@manamdhmﬂmamasmmHMeecﬁmﬁﬁhEﬁnswwmeM OF THE

| NVENTI ON Tgﬁ sent inve verc the a Eﬁloned probl ens by

RS i 1

or ovi di ng & B SI0 045 G BRAr REGRUL T R ERBRI TR Gonpound (1)
sui t abl e f odonanéibnAddtiding tigaitlipharmatditiaal Ipregpaiadens@bnigi@imig-sat indititotsl ed
capsule. Thnela3! 1!1 g a‘t?s%r %g b? merpgggn? %Jnt e{ s%tléfactory manner. Of the various factors
that can affect the bioavailability of a drug when administered orally, (which include
15  aqueous solubility, drug absorption through the gastrointestinal tract, dosage strength
and first pass effect), aqueous solubility is often found to be among the most
important factors. Poorly water soluble compounds often exhibit either erratic or
incomplete absorption in the digestive tract, and thus produce a less than desirable
response.
20
Compound (1) is zwitterionic and is capable of forming salts with strong acids and

bases. Attempts to identify salts of such compound in solid forms, which would

substantially improve aqueous solubility and therefore bioavailability, have not been

2.



conpositions of the present invention constitute a type of self-enulsifying
drug delivery system (hereinafter "SEDDS'), and they exhibit acceptable
stabi | it ywandiiiosaséai | abi ity and are therefore parti culParius2euwioseds f or t he
t herapeutic delivery of 15Conpound (1). The pharmaceutical conpositions of
the present invention all conprise Conpound (1), or a pharmaceutically
acceptabl e salt thereof, together with one or nore pharmaceutically
acceptabl e lipids and hydrophilic surfactants. The conpositions of 20the
present inventiaon y optionally include one or npre additiagnal ingredients
, e.g., phaRgcdtl ﬁ%aw@%eélﬁ?%aﬂ@ Hyar EAPICUIL o PERIEONSY) i di fyi ng
agents, ant@epRhadts ha@h€imprévedWdalailaBilig. scussed in nore detail below. The
pharmaceutical conpositions are liquid or sem-solid and are preferably
encapsul ated in a capsule for oral adm nistration. 25 Another i nportant
aspect of tNAEnhBHET e nuldie BeaBNifopNiak %ﬁ@ro_@yc'ﬁ@%&ﬁ?ou@ﬁs fnfeating a hepatitis C
viral infection in a mammal by adm nistering to the manmmal a

t her apeut i cRirmyaceqticalciornpdatinnp ae be¢n preyipushigeeriedi KalexyoMpdsivenasn of t he
present InvgRt PQ.WO.%QSSSB&,%ESCBE&% ﬁzﬂa%o%f Jﬁﬁsi@WrM@tions%‘fgure 1 shows

the results of in viftro di'ssolution testing of three formulations according
to the presenmdvigisnvaidable delosrrinagnd Heugset.desS. Barotier SS#2.Gnpolind (1) Na
ol asma conaag Pat Bny o A g el W Bt R A T v

di fferent fadmit@tinolsion pfe-Copqnoatasl KdhiyiNet. glaltS. PAONBS. gih0é068, dirthws t he mean
pl asma concent rat i ons, E(a); .OCoq%%&% ée%) iinlrfohrefatiglog)_sf aflt er .dosing wth five
different formiats Bns of rrpouna Bpf\?a salt. A'LEB UESCRI PTION OF THE

| N\VENTI ON 15 Definition of Terns and Conventi ons Used Terns not

arven 1o tHEmByBho LS BrbndCaR o Fiom G ar iR MELMEL o ana tne

cont ext. AsetdB&D DHV3631®, Ghiek Uist1oas b 0dlf-cMOMEMES pre WOh®@ASatS paaprisingd t 0 t he
contrary, the followi ng 20 terns have the neaning indi cated and. the

Fol| ot g comoBhe FONedta-dtherents! roaniiar seanibls «osins BFeh n 206
preferapd y adtahipbpriB9phasd) G404 61.,Ar.Sf1ek. alds Yo, va 1t i isofadfa saifgi ven val ue or
range. For exanple, "about 10% neans from8%to 12% preferably from9%to
11% and mofelHbEtedPapi3fion oh APEraBRciERtadse BRLLONMPIISING SetRyFaR M about " i s

associ at ed Mnipbuf, h ARE8reQf n)6Ab-URA di-BlySerides, BROM mefe k@ vhidand chbi6r t €r m " about ”
is intended to nodify both the | ower gr (Y) values of the

(X) and u .
reci ted T ange sEoelEanph o < abbit P Mot 2008 P detiarwaieht to " about 0. 1%
to about 10%sifying rhulRRMCERHELRhe PRGEAEnvhbr ATRHRMS uRfpytdghedi ent's in
the conpositions are percentages 30 by weight wth respect to the whole
conposi 1 onconphend; er aninpirae raelsobants yneeep el wriaghnth Creopectl to a
substance ag SUPEINDRIBLRs RS Bl RSk ARG ik EBichTomMifdln. Lhe scope of
sound nedi cal | udgnent, Surtabl e for use in comtact with the tissues of
humans and Wiowecongnmiseredngenwilsidnontludinglareoit oxitledr fipid materiad, atsidartanghider gi ¢
response, 0 Ke Nrensurate with a reasonable benefit/risk ratio,
and effect %@d%%gllicﬁg%}nrﬁcgnded use when the substance is used in a
pharmaceutical conposition. 5 The term "sem -solid" neans a material that

is neither lid. (elasti bg éﬁ[)a? ol é [ viscousbhvi.o;}%zxand
possessés t gelghﬂrg‘éﬁ%’ti lg?s'r § &m 39%4\9} g%‘ilf(g?/&ﬁﬂlﬁp%slltﬁ)ﬁ N DExanpl es of
sem -sol i d dhattgdiophbid thedapihéic ggins conpirBingRrthSicr Rir@adBom ardmhinglidnyofvi scous

i quids. a hydrophilic surfactant and a hydrophobic surfactant. Aylwin et al. U.S. Pat. No.
6,652,880 discloses a liquid pharmaceutical composition wherein the active is

dissolved in a liquid vehicle comprising a glyceride of a long chain fatty acid and a

30  lipophilic surfactant.

A self-emulsifying drug delivery system (SEDDS) has also been developed for certain



10 The ternms "treating" or "treatnent” nmean the treatnent of a hepatitis C
viral infection in a patient, and incl ude: (i) preventing the hepatitis C
viral infwotoowmosé4em occurring in a patient, in particulPa@r/usesien4each
patient is predisposed to such di sease-state but has not 15yet been
di agnosed as having it; (ii) inhibiting or ameliorating the hepatitis C
viral infection, i.e., arresting or slowing its devel opnent; or (iii)
relieving the hepatitis Cviral infection, i.e., causing regression or cure
of the disease-state. 20 The term "therapeutically effective anpunt” neans
an amount _GLE QRO L AL 18 H-Y RACHA(Seer it O 20 Sdmi ni st er ed
to a pati enltaténmAP@ﬁdu@lhmemonim. sof4iaossEot. ewEtS, afte et Faedd ipf a
hepatitis C viral infection. Such a therapeutically effective anount can be
det er m ned Poe fHaPhaBipegteal dernagion gt Gorpgupd (D ahat kesulicienayi ng 25regard to
their own kpgWigdag.bid i Rodlla@Et, and this disclosure. Preferred
Enbodi nents of the Invention 30 As a general enbodi nent of the present
i nvention, the pharnmaceutical conposition conprises a conmpound of fornula
(1) or a pharmaceutically acceptable salt thereof, one or nore
pharmaceutically acceptable |ipids and one or nore pharmaceutically
accept abl e hydrophilic sBREIACSEMMARY QIGTHSIRVENEK)N i ¢ enbodi nent, the
pharmaceutical conposition consists essentially of a conmpound of formula
(1) or a phalsmRaeMtihcalibyoRESERE AR LR &R ntiol GO ms BN QlinFRiBid-
pharmaceutical'ly acceptable |ipids and one or nore pharmaceutically
accept abl e hiydripmRdcp@ical gompetiten & Compospthddtditgble for qradmpwmpisiling (1) can be
used in itsyf §Guifl AR -sollif-rifRE A REIM Phe ﬁﬂi@-b@%@?ﬂﬁﬁﬁé&lh@ﬂl l'y acceptable
salt. The term "pharmaceutically acceptable salt” neans a salt of a
conpound ( 19omplasitiensiod theyirgspiitpnvehigonseopautof tepowh skliedilafling drdgment , sui t abl e
for use in i : Jﬁ@ﬂﬁ§ . all s w t hout
undue toxié%%8%§%%?¥$??g%?§%% a Ieré?%d?% pon%g?gaﬁﬂmfﬁgﬁﬁygg% comensur at e
wi th a reasormbilailogasf art thereddee paticdarlygented &ir the tvadrentiodeligery-ofol ubl e or
dispersﬁplq@Oan g@{ective for their intended use. The term i ncl udes
phar maceuti cally-a 3Eptable acid addition salts and
pharmaceutical | y-accept abl e base addition salts. Lists of suitable salts
are found i 5e.9.,.S. M Birge.et al.,.J. Pharm Sci., 1977, 66, pp.
1 To and U G iFiufiuistogibetadnd B8 ofisirs iy euihAl gt oy, pac oni
f7, 585, ]§45 ang ohgpﬁiri)iha&dﬂﬁ&g\ﬂlpaéc&gﬁﬂlebad% thefeef, exaed@er witpédetar ﬁd@kear ly preferred
orm of Conpoun 1) to be used.in t conposij.ti on t he present invention
i s the sodi %Fé“cfﬂc‘% ?ﬁc‘éﬁtatgi)%%%‘ h(V%)OPhlﬁgf‘H%ﬂ@mﬁo%%nFP& tPRtturi ng the
crystal bd n&h@?@hdﬁmnsvaitﬁ)nfnﬁl BpAsrRlP HeMidE 86k drindrbeddaxdaph@sdisact ¢.@n herein.
The Conmpound (1) sodiumsalt could _be crystalline, anorphous or m xtures
t her eof . | tPhappacautisallnrcseptablghydrenhdistsolyshty ok hyineragrite. RRUSIHANENt
crystal |'i neudr 446vif BPaLaRGR iR froREdRIiMbeiRS CriepRGmalhiRic ORI 4 dr ug
substance can be used directly as it is or it can be subject to an
appr opri at eigyibeewi-gabid@ng ae pgigrably pecapsplasgsk in gfcapsledel Gtfer at i on of dr ug
subst ance pgplihiclfspand/ or (2) reduce the particle size distribution of the
drug substance primary particles. The process coul d be sieving,
deaggl oReration, inpact mlling, jet mlling or conbinations thereof to

reduce the g%&lilfﬂgmgdl{gﬁt Rbedt Qﬁhplﬁlegant lnlvénéio%ﬁnp’ﬂ%{%ﬁrgé %%e&g%gf&&#ggggpsul ation. 30

The anmpunt ctive 1 ngredli ent of e present in
t he |i pi d- bepadissysitad miconmposd hiromalhyyadwaristenigde the mamibd aadj ust ed wi del y
depending o . I .0l strati . y of the
particul ar %%%gﬁgagﬁgﬁggﬁgﬁﬁgﬁﬁfﬁépﬁ%ﬁ%&mﬁﬁgg%%@%??%nggg%ﬁgﬁhepatitis C
viral infechvawioand the required concentration. In a particul ar
enbodin$nt, t he conpound of fornula (1) is present in the |ipid-based
systemin an amount of from about 1% to 50% by wei ght, preferably from
about 5% to 30% by weight, nore preferably from about 10%to 20% by wei ght.



5Lipid Material As is well known in the art, an enpirical paraneter
commonly used to characterize the relative hydrophilicity and

hydr ophobwoi2oy/wfs46onpounds i s the hydrophilic-1ipophil ipcThsk@ooe76f HLB"
value). Surfactants with |ower HLB val ues are nore hydrophobic, 10and have
greater solubility in oils, while surfactants wth higher HLB val ues are
nore hydrophilic, and have greater solubility in agueous solutions. Using
HLB val ues as a rough gui de, hydrophilic surfactants are generally
considered to be those ¢o oung aV|n an HL.B val ue greater than about 10,
as well as anionic, catBB']?DE éRgﬂH@N’I?B%FEH%% é%ds for which the HLB
scale is not generally applicable. 15 Simlarly, hydrophobic surfactants
are conpounds having an HLB val ue | ess than about 10. Pharnmaceutically

accept abl e Yigpredsshggathgresulis elife vidgipselrtoniasiar of Resegpaaiiont nvent i on

i ncl ude anycld QR !hb%re@@fft ﬁ{vbﬁlonh@e‘{)lcﬁg fhe HAEQRROLAGT CoRBRIMHdl (1 endbal ance
("HLB" val ueiﬁ 20 of less than or equal to 10 (HLB < 10) within limted
solubility s TW%‘W”@U&%ﬁ eBmgionghdmaceut i cal |y acceptable |ipids that
are useful include a broad spectrum of water-inmm scible materials such as,
for exanple, fatty acids, nediumor |ong chain nono-, di- or triglycerides,
propyl ene g¥igexsi2 shaws ghea@eiadpblsrnm@cenj,@m@ismﬁl(?omapmyl (Acindixelorefeer wat er

i nsol uble v gferred enmbodi ment, the
25phar maceu(% F%g]“n@fggcﬁeﬁ%?%% Olflrnﬁll%tﬁ{){il I'S s l!'el{(glt(g)dl%rom nonogl ycer i des of
caprylic and caprl c fatty acids, diglycerides of caprylic and capric fatty
Z:’:T'IDS?]{ o dl %S%(S)W%_lﬁl%rnlee?lﬁ BﬁdSI{IQCOHCGHtWLF{S& omgoundct\ﬁ,al E:eego e anl’g %h The
opti mum 30 (Bjmgm'.lthff% ddfepmtfdmulaa@nscxﬁﬁpﬁ@bmnddm)Mmi;allt depend on the type and
amount of other the other ingredients in the conposition as can be

determ ned by the skilled pharmaceutical technician. In general, however,

t he pharnaceutically acceptable lipid is present in an anmount of from about

20% to 70% by wei ght, n f from about 30%to 60%
by weight, or in an a ﬁ%?%ﬁ%qgﬁlﬁﬁ OE&;%% W wei ght. Hydrophilic
Surfactgnt 5 To facilitate self-emulsification, the conposition of the
present invention includes a pharmaceutically acceptable hydr ophi lic

surf act ant Pefinition of Terms apd Copventions Usader t han or equal to 10 (HLB > 10)

with good ntefk th'sbécyﬁdmﬂz el BéreinEXTR beSivaf thP Rk amdiivealdne acceptabl e
hydrophilic surfactants that are useful include 10polyethoxylated vegetable

oi |'s, pol yedirong themety ans ©bpi frohe art golighe pibs Jivdews: gt qosiext ity aci d
esters (€. Quged Hﬁﬁ@sﬁg}lcatghl Iﬁ)w%%rt §nlesg @ﬁécffﬁh RPthe @altlrég‘}x Eﬂérfgﬁov&lﬁ? reof.

Preferred surfactants include tococg eryl polyethylere glycol succinate
(Vitanm & E ®padaye homeanipt ind@gateg dn @eﬁéloefdlgcc@mfeﬂom gre {dewyphor RH40), and
pol yoxyl 35 castor oil (Crenophor EL), and m xtures thereof. 15 The anount
of hydrophilic surfactants in the conposition may al so vary over a w de
range and t'He tept ‘fahwﬁ awousntithin?0%. ppefetably widun K¥pod moregnefwiably depend on
the type ang. t ot redi ent,s, sition as
can be deterlrtrllgirlﬁlrgl7| %a Veg p‘féé lltljagg ﬁgf%r%cgufl%a}lﬂt echﬁn?a%?grﬂl%%%{%

phar maceut i A, Ipyefaalde;ﬁbmkﬂ'%etmyld@ capdhniorecpré’f@rahlyrffomﬁ a%tto i18.5f eViemabl y present

in an agpun about. r ef e‘ out 20%to 50%
by ot g e Rim 2Pocb @ RS Ot BL sitEs SlaneB s ShBRE X e IR * 2 vant
25The COI’TpO‘SJ.btbllt’Oﬁ imttndel @ podHemith the\y@ﬁetrmmrﬂa]pp@m enadsloy thk wecdith@r conpri se

a pharmaceutica acc 1 bI e dr hi Ive‘ 1).en ce the
coluni 11ty Bree et satrye dpug CnbPa bbb cabn SOt ot i on out

of the formulation, (2) reduce the mxing tinme of the bulk liquid fill
conposi tion during manufacturing for encaPSsuI ation into capsul es and/or (3)

i nprove theA]éa‘ife cRfesieier nqungsypl fperqdiralsapihg CRPSHQSN ACEBRCRYAYS of
hydr ophid i coysdiMRRbith rbdpad (& @B WisleWsRgodiftl ude, for exanple, propylene
gl ycol, polypropyl ene glycol, polyethylene glycol, glycerol, ethanol,
di et hyI i sosor bi de, gl ycof uroI propyl ene car bonat e, dinethyl acetam de,
\S?E)Sr| e(r)]; gﬁ&gg&h‘?‘%hhﬁ%@iﬁfcauﬂfc%ﬁ{bﬁe@dmﬁb&@srp@&% h ibs@RLME LS HeRG] ude
y y

means that substance which is, within the scope of sound medical judgment, suitable




pol yet hyl ene gl ycol (e.g., PEG 400), ethanol, water, and m xtures thereof.
The anpunt of solvent in the conposition nay al so vary over a w de range
and t he opoi20umoasyeunt for a particul ar composition w | PCiasend/ omT3s he type
and anount of 5other the other ingredients in the conposition as can be
easily determned by the skilled worker. In general, however, the

sol vent(s) are present in an anount of up to about 30% by wei ght,
preferably up to 15% by wei ght. Solidifying Agent 10 The conposition of the
present invention can optionallg further conprise a solidifying agent to

convert t hefof P{df eerast it dreitisspes ik ymang gnd lowey) angnals withoubHed¥bs ul at i on i n

t wo- pi ece hakiditg dpisdibs SallbiGespol@! shadd Bitd, foriR@sUaRSyviaNdreiBYbIcapsul es) .
Exanpl es of solidifying agents that can be used include polyethyl ene

gl ycol s, pdreasiffisk satiog BlsiigetiveyPighs indnferbise hen B yulsiprais 8gHdn s, cel | ul ose
deri vati vesshaRRlc¥@rhddodlpgsiioRol ynet hacryl ates, sugars, polyols, and

m xtures thereof. Specific preferred exanples include high nol ecul ar wei ght
PEGs i ncl udi ng PEG3350, PEG5000, PEGB000, pol oxanmers or i xtures thereof.
The I ncl usi A G AcAPlddh hetht AAG i:is ATkt GHIaELYic SR fr propyl ene
gl ycol - or ethanol-containing conpositions to reduce the activity 20of the
gel ati n pl adsikiviseeusfoelavian apdarisagses the ahardveerisiiepif Bothiviscodititind t he capsul e
shel | therely....pravi hyisi . ] 1 sof t eni ng
and def or et arprRKRR bRl £Rkyal BRI bt Mrbd e SRERL b8 PO CR T €

al so usef ulhigldy visg@4 liQuidgont ai ni ng conpositions to reduce the
hygroscgpicity of the fill and brittleness of the capsule. Wen used in the
conposition, the solidifying agent is preferably be present 25 in an anount
up to aboutTHROemBY trainghbr, “tpr@fcer alday tebeutneht dfa HRPLGUHY virl gifictioOpt | onall
Additional.ln%égdken s |f desired, the conmpositions according to the
present i nVBAFOH Y ¥t her i ncl ude 30conventional pharnaceuti cal

addi tives as (i)s preesigalighephtitdeSvirabifeibe frobtatuirifg i fad®lcginf or mul at i on,
such as anti oxi dants, Igbric nts, disintegrants, preservatives, buffers,
stabilizers, sc&PERYar &her Hick REHMhY PEYERSI Lurblivriyedgehtshas 8leet eni ng
agents,1§Iavori@@ﬂ@g@aﬁgmm&f@gﬁaﬁ§g§, etc. Additional additives that nay be
useful in the  caonpositions of the invention are disclosed in Llinas-Brunet
et al., U S. (Phinhingng ¢ agforpiipe (Be hepafjliph girpipfeeiqnelt- fsgietent , t he
conposi tions acGRiGIG deQeclbfiferPlogsent invention 5 further contain one or
nore antioxidants. Preferred antioxidants include, for exanple, ascorbic
aci d, sul f at i(HB rdigVing thediepititis Gefaljinfgstighye-, garnaregresspo a1 $rachite opher ol |
ascor byl pal mtgig,oBHE or BHA. |If present, the antioxidant is generally
present in an anmount of from about 0.01%to 1% by weight. 10 In another
preferréd embodi ment, the conposition of the present invention can further
conpri se anrRatinvehdaicbonyl effectige amabmteRyde sn akeimbes Jorgsaruenger (e.g.,

am nes including TRI'S and, ne Luning%(}q reduce the cross-linking of gelatin
capsul es WHCEHINR §hibe JygritanayRich perpdnpipisicred)tp g paicgt inmped pePphSat i on from

the dosage dudidint dxBleelidaing@r Sf 4 RPhHIRRY YIRS ind&@6n CRRNhIaNKd M dBicaBly 9. , SONME
al kal i ne agents, including am nes, which raise the g@garent pH of the fil

f or mul at i oreMepdsi anagpgan br é¢temting et hyevre of odinaryaddl inithsial hagiwBodi nent s,
the conmposi b Ol htheit BEn PAGHEN, thO¥ASHakOkhd is GRAwARE eri zed by not including
(or having only limted quantities of) one or nore classes of materials
that may be typically included in pharmaceutical fornulations. In the
context of the descriptions below, the phrase "substantially free of' a
certain matglal Bothledts TR ARSIt dffont € formulation contains no nore than
a trace a . €.7. no nore than 1% by wei ght,
preferably no nore than 0.5% even nore preferably no nmore than 0.1% by

wei ght . 30 As a general embodiment of the present invention, the pharmaceutical composition
comprises a compound of formula (1) or a pharmaceutically acceptable salt thereof,
one or more pharmaceutically acceptable lipids and one or more pharmaceutically

acceptable hydrophilic surfactants. In a more specific embodiment, the



The conposition of the present invention nmay be characterized by one or
nore of the follow ng features: 30(1) either substantially free of any
am ne compound/008646not contai ni ng any am ne conpound;  PCT/US20108id78€r
substantially free of any al cohol conpound, or not containing any al cohol
conmpound; (3) either substantially free of any triglyceride
conpound, or not containing any triglyceride; (4) either
substantially free of any glyceride of a |ong chain fatty acid, or not
cont ai ni ng an yceride; 5(5) either substa e of any

such gl
addi ti onal I%ﬁ%’?%&‘ﬂ%?ﬁ? 08@%6%6’““ s csortialy at AFHTRYY™ H&OHHH? Y8h&l surfactant

conmpound; Ahaahdcb@ithRy a@EAlE SRNker&f, dld@r ﬁﬁmﬁhﬁac@lmcmc&&@tme to the
present invention is directed to a phar maceut i cal nggm tion, conprising

(or consi stiild 48d 9BheY racerPyh%mfweumeﬁ(ﬂa)aa%@bleél%irpahlh@8 aigi ght of a
conpound of forrmula (1) or a pharnmaceutically acceptable salt thereof; (b)
about 30%to 60% by wei ght of a pharmaceutically acceptable lipid; (c)
about 20% tcmmumé{wei ght of a pharmaceutical |y acceptabl e hydrophilic

surfactant; Tt{]eEtﬁdi'ﬂp&HLd H'S‘indﬁédéé’d &Qts%%@%nn‘?b@% tlﬂ)!fc}éﬁ' S gﬂafrm@cegt}@arllgmcem ically

accept abl e hydrophilic solvent; A further particular enbodi nent "of the
conposi t i orcaentabladialig Thoterihg pl}arre@emcallhwmtﬁtd@salt ngamsgcrbdf 1o a

phar maceut i i n y of):
Do(ay about A FABERE e RTRLANN shile ERR| ALt RRGY hPlc)
phar maceut i ingbhtyct adibelpt Eohes of Byrhans hed ety anfip)ls a/hﬂ)out unﬂl%tb)oc:la@% by wei ght of
a pharmaceut.i cal | acce t abl e i about %to 35%, b ht of a
phar maggout |1{:ré1tfltllon Jusic {ARI"e" Ry c(lljrh(% h%? Iclg)rclzl}ngu %1% anfl reaﬁ%%% Xef% Yot 0 15% by
wei ght of arap@@emmﬂWatﬂaah by seloble pt alb;bemllslydmchpﬁedmvefcsdiewemtandeAuﬁmrt her
particul ar enbodi nent of the conposition according to the present invention
is directed to a pharmaceutical conposition, conprising (or consisting
essenti al | yriefigrm id0hadsphoutacoiedly-205minye aei glatioakala aaonpound of formul a

(1) or a pharnaceuti aIIy cC e sa t thereof; (Db)about 30%to 60% by
wei ght of %ﬁﬂ%ﬁ‘ﬁ% ?Cc?&?tai) g%&é 1%1%”? |Lb%t%0f§lé‘|t3é’&et Sé‘iis ¥r g%ngg} 'ty acids,
medi um @5 | QNS ANaBirbePRQ T, PHllm. R, 1977, 66, pp. 1-19 and U.S. Patent 7,585,845.

The various salts listed in U.S. Patent 7,585,845 are herein incorporated by reference.

A particularly preferred form of Compound (1) to be used in the composition of the
present invention is the sodium salt form of Compound (1). Methods for

20  manufacturing the crystalline sodium salt form are provided in the Examples section
herein. The Compound (1) sodium salt could be crystalline, amorphous or mixtures
thereof. It could be also a different polymorph from the current crystalline drug
substance as herein described. The Compound (1) drug substance can be used
directly as it is or it can be subject to an appropriate process to (1) reduce the extent of

25  agglomeration of drug substance particles and/or (2) reduce the particle size
distribution of the drug substance primary particles. The process could be sieving,
deagglomeration, impact milling, jet milling or combinations thereof to reduce the

mixing time of the bulk fill manufacturing for encapsulation.

30 The amount of the active ingredient of Compound (1) that may be present in the lipid-
based system composition may vary widely or be adjusted widely depending on the
intended route of administration, the potency of the particular active ingredient being

used, the severity of the hepatitis C viral infection and the required concentration. In

-



triglycerides, propylene glycol fatty acid esters, sorbitol fatty acid
esters, water insoluble vitamns, and m xtures thereof; (c) about 20%to
50% by wewghmwiiahsaephar maceuti cal |y accept abl e hydr ophi IPCE/Gsaoadiant

sel ected from pol yet hoxyl ated vegetable oils, 5polyethoxyl ated tocopherols,
pol yet hoxyl ated sorbitol fatty acid esters, bile salts, lecithins and

m xtures thereof; (d) optionally up to about 30% by wei ght of a
pharmaceutically acceptabl e hydrophilic sol vent selected fron1propy|ene

gl ycol , poI | ene gl ycol eth | ene cho ycerol ., ethanol,

di met hyl %&6‘}1@3’ Embﬁ‘g’ﬁ‘FVc@?ﬁ Bp “%P%WT‘%E )d%ll?rﬁ%“ﬁ éhe 1&11498% W acet ani de,
water, or ndyximlifan hiQneef frorMabdii 1 286 50 My v ndhrashedirdBboafsd he
conp05|t|on accordln to the present invention is directed to a

phar maceut i €aP %y ﬂP@ﬁP“@%ﬁﬂYﬁ?@ﬁ@mﬁdp%ééﬁgﬁgvﬂﬁﬁﬂessent|aIIy of ):

15(a) about 10%to 20% by wei ght of a compound of formula (1) as the sodi um
salt; (b)about 40%to 50% by wei ght of a pharmaceutically acceptable Iipid
sel ect e f ridpiddd#ieiglyceri des of caprylic and capric fatty acids;

di gl ycerides of caprylic and capric fatty acids, and m xtures thereof;
20(c) about 25%to 35% by wei ght of a pharnaceutically accept abl e

hydr ophi | i cA%'uwf:leepamn teﬁedrtemee@pilficrad)mr@m@telm@mnwnlmle«}'@tqhyllaetnezeqhtycoI

succi nat e, astor oi
and nlxturégﬁt ereot ﬁ9€E¥gﬁ g R%@&Q /6 8ﬁ£fﬁﬁt 8@R%Mﬁﬁx néggﬁtlcally
acceptablelﬁ&hydfﬂbﬁfWM@@S&Mﬁemnmyemé@W@dﬂﬂimﬂu®mupyMEMngﬂy®m”

p0| yet h¥d ene col dtef‘r soﬂ%%@r 1.'?0Viatqul’e Sl?‘IrIn cta nLs WlP‘lr Sheg” plﬂ% IS Ql/‘%‘rr]ﬁ'lofra(:t uri ng

Met hod and %%ca‘?%? e conmposi resen FRVENt i on may be
prepared i mﬂrqphmveamﬁlhaﬂagremrmmbmtj mraqeeoafmnllmonbwsmgrfmm@du@msrpr| si ng

m Xi ng toget her t onent s ceutlca

Rccentabl o P aidh iy SARRELS s SeneBf ey O B PRSI e 1 ng ¢ he
m xture obtmwn@dn&ﬂinemeeﬁawyﬂﬁmasuﬁﬁoameﬂMkwaﬂmﬂw<ﬁﬂ@n@brnnre of the
conponents of the m xture; ound of rmyla (1) to the

resul ting rﬁ“ﬁ&t‘?}}oé‘lcacﬁalpf’ﬂ}d?ﬁ% %’l&p Hfﬁﬁf? ispof geé‘Praﬁ Bgﬂ']lléi%ﬁal ly all of the
conmpoungs of SifdadM hadbphdbics@tudiidid Z€domBoudds Mittnglan IS wDlcUbds@uni s Vi sual |y
clear. This nethod of preparing the 5conposition constitutes another aspect

of the pres®Att {%vention. The resulting fill solution is then fornul ated
into the desired dosage form for exanple, capsules including hard shell or
softgel capsules (e.qg., hard or soft gelatin capsules), by known

manuf act ur |%rmeéwwaﬁbwep®lemﬂwe®ﬂ insthe gorppesigEn Al BAPEHIEEVIBIoRat can be

used i ncl udg.LRosS 1bREECRRErid Rathy SARBhilBLiRRHiFBakRE €1 iRy 321.

20  of less than or equal to 10 (HLB < 10) within limited solubility in water. Examples of
pharmaceutically acceptable lipids that are useful include a broad spectrum of water-
immiscible materials such as, for example, fatty acids, medium or long chain mono-,
di- or triglycerides, propylene glycol fatty acid esters, sorbitol fatty acid esters, water
insoluble vitamins, and mixtures thereof. In a preferred embodiment, the

25  pharmaceutically acceptable lipid is selected from: monoglycerides of caprylic and
capric fatty acids, diglycerides of caprylic and capric fatty acids, and mixtures

thereof (e.g. CAPMUL® MCM from Abitech Corp.).

The amount of lipid in the composition may vary over a wide range and the optimum
30  amount for a particular composition will depend on the type and amount of other the

other ingredients in the composition as can be determined by the skilled

pharmaceutical technician. In general, however, the pharmaceutically acceptable lipid

is present in an amount of from about 20% to 70% by weight, more preferably in an

-8-



In a particularly preferred enbodi ment, the conposition of the present
invention is encapsulated in soft elastic capsules, e.g. soft gelatin
capsul e awo 20ti®se4a0n- ani mal based soft capsul es. Si ncePCiaScanperB4i on can
be substantially free of polar solvent, 15it can offer the advantage of
using an off-the-shelf standard gel conposition for the capsule shell or a
strai ghtforward devel opnent of a new gel for the capsule shell to mnimze
t he devel opnment chal | enges and costs. Since a soft capsule can support a

| arger fill volune, the conpositjon of the present invention will have the
advant age AMPROViTEHHEPOH! et WL Weigkt Hign 2pampYntokirpERePt fR%Ot he

conposi ti ons(ef by Reighr esent invention can further conprise water inherent
fromthe drug substance, excipients (in particular fromsurfactants and
sol vents which are hydrophilic in nature) and as generated during the
encapsul at i @ REeSStacE@r ticul arly during the encapsul ation of the fil
formul ation W th soft gelatin 25capsul es, |arge anounts of noisture can
mgrate into the fill fornulation fromthe wet gelatin ribbons. It is

i mportant tf, fEMRYEAN KRGS, R c%ﬁlltp§§iﬁgrleofftﬁeoﬁésreﬂteln$énh!)n ORBQS tion by

using an appropriate drying process to avoid any precipitation and

hydr ol yti c rhetmagdatichldinaceéptathehydirepyils by tciant bavargchndlcld salbyef esfidreni ng of t he
capsul e. Typgical | il |0, I f the present

i nvention §ﬁ%ﬁ@éﬂ%%#%p?§§l§o§§§&%§¥éﬁ?%%%ﬁﬁggﬁg%agggﬁgmgﬁ%&hnre preferably

no more t haphaBhéchyticaky gheptafle alraephilicyuttiants that afeorseful mtivdn.  One of the

| TPor ) S RER TR EI AR et Sy SRTRRILST BB b NFBLERERY L nvert e
t enper at ur efadpadi¢asas (e.gl MiwserSB Xk chled lepittomeint] yniodifes K reaf. UPrefgrred opport uni ty

ot i gorat 1 et Rbe Prdeahiurnd Rl Re e G RG R BOPER AT O at 1 over

t enper at ur epolydsyld(r8atigtnatddi@steoiP@sérhdpPOSRIBAO) parddpRlyok ASBhstbrvyient i on have
an unexpect&ﬁ a%%an ge 'n,gﬁckﬁ%iqg devel opment which allows for a broad
range of pacKayiMg" greresdhgefiysed. Met hods of Therapeutic Use 10 The
conpoungs of formula (1) are effective as HCV protease inhibitors, and

t hese conpounds and pharmaceuti cal conpositions conprising these conpounds
ar e t her ef ottt apaupit hydrophilis srteprtaps fmhe FRIPISEgn MY 25P VHOWVEAdVidR t he

treat ment ofndd@Mditf BainuRNntdinéoPRpIBular LDRP&fiRInGyillldBsnR bR 8RN pd NVention is
also directed to treating a hepatitis Cviral infection in a mamual by
adni ni st er | g aEURLHE O WgﬁPthaf ingedierta bt feaosiion s @abp decampiHy of a

phar maceut i galy; GO dbRRaQEcthREnPHIRS HRm A UL MY RlepudSRRhaNE! s of the
conpounds of formula (1) and various treatnent regimens i'n the nonot herapy
for the2pr espdpcthnims pipldrablyaugsariin apdme@yof yif te@boud 0 arbey vepsehs grefgrablyh i n
20U. S. Pat ' ' j | i.af e, however,

| ower dosaé%%n%%§§%g%§g§§?§Y3Q%P§Ek%%ég%%% 3%??%%%35%%@?&3%1r%sent

i nvention depending on the |evel of inprovenent in bioavailability.

CowbinatiquHﬁg?ﬁﬁ®§d1§mglso possible with one or nore additional

t her apeuti tic agents as fully described by U S. Patent
7,585,845, The additional agent(s) may be conmbined with the conpounds of

this 25inveption to.create a si.ngl e dosage far r, alternatively, these
addi i ofial  TeREpLyiohsy sergplipelny SR anfiondy ety s B Ammal a¢ part of a
mul ti pl e dosageackatcally Arcmghde pyplidphile sbienta@ea Ut dndadck yheabluditity sfeha@nount  of

t he pharnaceuti%%I onposition to be adninista;gd caqﬁbe t er mi ned
routinely BYUSREUBFUSRBTGTAL PryR PIRPHENA OHAS foRY U Py fd HEE hei 1 own
know edge, thbmihd @he af the b@AR UGBS Binp6di@Sitiuging 3ndfActiideor t hat this

i nvention be nore fully understood, the follomnn%fexanpjes of are
encapsulation into capsules and/or (3§ improve the aqueous dispersibility of the

30 formulation. Examples of hydrophilic solvents that can be used include, for example,
propylene glycol, polypropylene glycol, polyethylene glycol, glycerol, ethanol,
dimethyl isosorbide, glycofurol, propylene carbonate, dimethyl acetamide, water, or

mixtures thereof. Preferred hydrophilic solvents include propylene glycol,



set forth. These exanples are for the purpose of illustrating enbodi nents
of this invention, and are not to be construed as limting the scope of the
i nvent i orwOnoampsemay. Characteristics of the Drug Produ®CTASIde/oki7ps d- based
drug delivery systemof the present invention was sel ected because of the

| i pophilic nature of Conpound (1) sodiumsalt. Lipid-based SEDDS (self-
emul si fying drug delivery systen) fornul ations are able to overcone
squbiIity-Iinited absorption. Since the drug substance is in solution in

t he dosage f nd js 10 nalnt |ne in solution upon contact w th aqueous
medi a due t%ﬁ %§€Ebw@ﬁﬁgsFF9| Eﬁ@ﬁ%ﬁVWﬁsmﬂfm?Wg’ﬂﬁ?%ﬁlatlon absor pti on
is not dissolution rate-limted. A liquid-filled soft gelatin capsule
formul ati on according to the present invention has been devel oped for use
in clini cal Thergmguat of pplgent ihiBe CARROSHIOR MY A YATY Ve 4 Wide e42q 87Be ude:
bloaVa'|abhﬁhh%n{ﬁﬁﬂhﬂﬁ%§bﬁﬁ&ﬁmd%hb@gu&ﬁwﬂmkﬁnghiﬁﬂk dANimogARar abl e
absorptlon in dogs to the previous powder for oral solution fornulations)
stability (%Wmthedﬂw%%@nﬂmcoalﬁaslmyw@abe asibpiqigrayned by thfe dosage form
at 201 CH | Oéﬁﬁreh%fo?ﬂét&r%gé?alcﬁ?&%v%f %%olv@ﬁig? Q9 qu nt@ﬂ#gfﬁ&ﬁlyéﬁﬁ}'t&' ty (batch

sizes up to 25 kg feasible to support tri Irements) tais
provi ded |ﬁmDWéKE&@mw@e@iE@@ﬂﬁbﬂ%ﬁ@ﬂé%ﬁwdﬁmﬂmstratlng the superlor
stability 25and bioavailability characteristics of the capsule fornulation
of the present invention. The optical clarity of fornulations of the

present i nvemidifping waentobserved vi sual ly and neasured spectroscopically. The
fill fo | ati ons were prepared according to Exanple 1 below (as well as

correspondi ng vehicle and placebo forrmulations), and 30diluted to 100 tines
sol utions iﬁleammosmsorrm“dlheepresmten@dnam hameomlyﬁa&hr sobptisé osoliifgingeasur ed at
400 nm and 450 n fied. ter t he detailed
osults: ar eppialromh TR BB o S PR R e PP i &
denonstratqmab3@ﬁhﬁpﬁ@5(@§ Eﬁ@gdmﬁﬂﬁpﬁmﬁmﬁdHmkﬂh@mmﬁﬂgeEﬂhm&m3ﬁ to 2.99 at
400 nm 0. 35 2.96 at 450 nn1Accor n an additi nal enbodi nment is

di rect ed tosog if¥{ag ??&Btéﬁlfalt £ap bedisrpiaely ‘iQPgVﬁB’&EiS‘Péﬁ’ﬁﬁlS RS'TA-BCHr esent i nventi on
wher ei nlyp%lﬁhﬂﬂwn@ndcvﬂeg ipo@mm@ﬁw@ﬁ@lg cSMlisHeidefvaiteAPolod@ayYs sol ution to
conp05|t|on rati o of 1 ght, the conposition fornms an agueous

di sper si on ersl@ac%at%sbwﬁlﬁam%@l%ﬁn%%@r%%ﬁe%fb§aﬁ<>1%°1prefegﬁd SapRles| engt h of

about 400 npuan lpﬁlgfegﬁlﬁmzéfgmri@sm@ﬁﬂu‘%m%% Prafe0@, pRV:RO®Ngt h of about
400 nm Exanpl es T%ree different |i i1l fornul ati ons were manufact ured,

two of whi cIPIGR@merseyewgsigs hewdl. |Hles@ﬁhasgéll of @ apladifyeng agstm) Pagtity ke
encapsul at el R%&l@n@@%dl &%ﬁﬁ%l%oﬁt’iﬁ@g co@ﬁ@ﬁﬂln@ td]-reduc%Qlflé a%ﬁ%t)paps ule

Formul ation # 1 The conposition of the liquid fill formnulation: Monogr aph
Funct i offal i efyhagelgtiy plasticizer from migrating from the liquid fill 1nto the capsule shell

thereby improving the physical stability with respect to softening and deformation of
the dosage form. On the other hand, this approach is also useful for PEG400-

containing compositions to reduce the hygroscopicity of the fill and brittleness of the
capsule. When used in the composition, the solidifying agent is preferably be present

25  in an amount up to about 50% by weight, preferably about 1 to 20% by weight.

Optional Additional Ingredients

If desired, the compositions according to the present invention may further include

30  conventional pharmaceutical additives as is necessary or desirable to obtain a suitable
formulation, such as antioxidants, lubricants, disintegrants, preservatives, buffers,
stabilizers, scavengers, thickening agents, coloring agents, sweetening agents,

flavoring agents, fragrances, etc. Additional additives that may be useful in the

-10-



| ngr edi ent

Compound (1) Na salt APl 15.0 Mono-, Diglycerides of
Caprylic/Capric Acid (Capmul (r) MCM Lipid 46.3 Pol yoxyl 35 Castor
( Cr emophowoBLh)1/MNF64BuUr f act ant 30. 8 Propyl ene @ ycol

DL- a-t ocopherol USP Anti-oxidant 0.2 Total 100. 0

10

15

20

25

30

compositions of the invention are disclosed in Llinas-Brunet et al., U.S. Pat. No.

6,323,180 B1.

In one preferred embodiment, the compositions according to the present invention

further contain one or more antioxidants. Preferred antioxidants include, for example,
ascorbic acid, sulfatide salts, citric acid, propyl gallate, dl-alpha-tocopherol, ascorbyl
palmitate, BHT or BHA. If present, the antioxidant is generally present in an amount

of from about 0.01% to 1% by weight.

In another preferred embodiment, the composition of the present invention can further
comprise an active carbonyl (e.g., aldehydes, ketones) scavenger (e.g., amines
including TRIS and meglumine) to reduce the cross-linking of gelatin capsules which

might adversely affect the release of the formulation from the dosage form.

Stabilizers that may be used can include, e.g., some alkaline agents, including amines,

which raise the apparent pH of the fill formulation.

Additional Preferred Embodiments

In additional embodiments, the composition of the present invention is characterized
by not including (or having only limited quantities of) one or more classes of
materials that may be typically included in pharmaceutical formulations. In the
context of the descriptions below, the phrase “substantially free of” a certain material
generally means that the formulation contains no more than a trace amount of the
material, e.g. no more than 1% by weight, preferably no more than 0.5%, even more

preferably no more than 0.1% by weight.

The composition of the present invention may be characterized by one or more of the
following features:

(1) either substantially free of any amine compound, or not containing any
amine compound;

(2) either substantially free of any alcohol compound, or not containing any

alcohol compound;

-11-
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Two specific soft-gel capsule drug product formul ati ons were prepared
according to the above general Fornulation # 1, a 40 ng product and a 120
ng producwo 2bngoedsent Function 40 ng 120 ny ny/ capsulPeTrsLTapsrBe
Compound (1) Na salt (mlled) Drug substance 42.301 126. 902

Mono/ Di gl ycerides of Caprylic/Capric Acid Lipid phase 130.57 391.70

Pol yoxyl 35 Castor G| (NF) Mcrogol gl ycerol Ricinoleate (Ph. Eur.)
Surfactant 86.86 260.57 Propyl ene dycol Solvent

(3) either substantially free of any triglyceride compound, or not containing
any triglyceride;
(4) either substantially free of any glyceride of a long chain fatty acid, or not
containing any such glyceride;
5 (5) either substantially free of any additional surfactant compound, or not

containing any additional surfactant compound;

A particular embodiment of the composition according to the present invention is
directed to a pharmaceutical composition, comprising (or consisting essentially of):
10 (a) about 5% to 30% by weight of a compound of formula (1) or a
pharmaceutically acceptable salt thereof;
(b) about 30% to 60% by weight of a pharmaceutically acceptable lipid;
(©) about 20% to 50% by weight of a pharmaceutically acceptable
hydrophilic surfactant;
15 (d) optionally up to about 30% by weight of a pharmaceutically acceptable
hydrophilic solvent;

A further particular embodiment of the composition according to the present invention
is directed to a pharmaceutical composition, comprising (or consisting essentially of):
20 (a) about 10% to 20% by weight of a compound of formula (1) or a
pharmaceutically acceptable salt thereof;
(b) about 40% to 50% by weight of a pharmaceutically acceptable lipid;
(©) about 25% to 35% by weight of a pharmaceutically acceptable
hydrophilic surfactant;
25 (d) about 5% to 15% by weight of a pharmaceutically acceptable
hydrophilic solvent;

A further particular embodiment of the composition according to the present invention
is directed to a pharmaceutical composition, comprising (or consisting essentially of):
30 (a) about 5% to 30% by weight of a compound of formula (1) or a
pharmaceutically acceptable salt thereof;
(b) about 30% to 60% by weight of a pharmaceutically acceptable lipid

selected from fatty acids, medium or long chain mono-, di- or

-12-



21.71 65.14 Vitam n E (dl -al pha tocopherol) (USP) All-rac-al pha-tocopherol
(Ph. Eur.) Anti- oxidant 0.56 1.69 Nitrogen3 Processing aid g.s. q.s. Total
Fill Wei gD 2028@54160 846. 00 Soft Cel atin Capsul e Shel |l SireTuS28044@305 Wt
Total Capsule Wight 562 1436 Dry Total Capsul e Wi ght

triglycerides, propylene glycol fatty acid esters, sorbitol fatty acid
esters, water insoluble vitamins, and mixtures thereof;

(©) about 20% to 50% by weight of a pharmaceutically acceptable
hydrophilic surfactant selected from polyethoxylated vegetable oils,

5 polyethoxylated tocopherols, polyethoxylated sorbitol fatty acid esters,
bile salts, lecithins and mixtures thereof;

(d) optionally up to about 30% by weight of a pharmaceutically acceptable
hydrophilic solvent selected from propylene glycol, polypropylene
glycol, polyethylene glycol, glycerol, ethanol, dimethyl isosorbide,

10 glycofurol, propylene carbonate, dimethyl acetamide, water, or

mixtures thereof;

A further particular embodiment of the composition according to the present invention
is directed to a pharmaceutical composition, comprising (or consisting essentially of):

15 (a) about 10% to 20% by weight of a compound of formula (1) as the
sodium salt;

(b) about 40% to 50% by weight of a pharmaceutically acceptable lipid
selected from monoglycerides of caprylic and capric fatty acids;
diglycerides of caprylic and capric fatty acids, and mixtures thereof;

20 (©) about 25% to 35% by weight of a pharmaceutically acceptable
hydrophilic surfactant selected from tocopheryl polyethylene glycol
succinate, polyoxyl 40 hydrogenated castor oil, and polyoxyl 35 castor
oil and mixtures thereof;

(d) about 5% to 10% by weight of a pharmaceutically acceptable

25 hydrophilic solvent selected from propylene glycol, polyethylene

glycol, ethanol, water, and mixtures thereof.

Manufacturing Method and Encapsulation

30
The composition of the present invention may be prepared in a conventional manner,
for example, by a method comprising mixing together the liquid components, e.g., the

pharmaceutically acceptable lipid(s), surfactant(s) and solvent(s); optionally heating
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480 1250 1 42.30 ng of Conpound (1) Na salt is equivalent to 40.0 ng of
the active noiety. 2 126.90 ng of Conpound (1) Na salt is equivalent to
120. 0 ng wo 20hiwosacbi ve noiety. 3 Nitrogen is used as a pcoasseivng7aé d and
does not appear in the final product. 54 The approximate wei ght of the
capsul e shell before drying and finishing is 280 ng. The approxi mate wei ght
of the capsule shell after drying and finishing is 198 ng. 5 The
approxi mat e wei ght of the capsule shell before drying and finishing is 590

ng. The approxi mate wei ght of the cgpsule shell after_drying and finishing
i's 404 ny. t%mﬁ%‘érﬁﬁPtémﬁg 1 neegstageio S@ﬁ@&ﬂﬂ%ﬂﬁlﬁpﬂwgw@%ﬁf gﬂe ﬁowﬁ@eatanposi tion

of the |i qtﬂfdhdcﬂﬂxlturé;(aﬁdﬁﬂ% leicOMpounidn a@maRh Y Akt bRl vhiXw ¥ dw | ngr edi ent
Compound (1) Na salt API 15.0 Mno- cerides og Caprylic/Capric Acid

alt . Digly
(Capmul (r) migingpptiled of shstapiially|allps thegemprundiof fqrmpladdhhor (r) EL) NF
solubilized, e.g. until the solution is visually clear. This method of preparing the

5  composition constitutes another aspect of the present invention.

The resulting fill solution is then formulated into the desired dosage form, for
example, capsules including hard shell or softgel capsules (e.g., hard or soft gelatin
capsules), by known manufacturing technology. Examples of soft gelatin capsules

10  that can be used include those disclosed in EP 649651 B1 and US Patent 5,985,321.

In a particularly preferred embodiment, the composition of the present invention is
encapsulated in soft elastic capsules, e.g. soft gelatin capsule and other non-animal
based soft capsules. Since the composition can be substantially free of polar solvent,
15 it can offer the advantage of using an off-the-shelf standard gel composition for the
capsule shell or a straightforward development of a new gel for the capsule shell to
minimize the development challenges and costs. Since a soft capsule can support a
larger fill volume, the composition of the present invention will have the advantage of
providing higher drug loading.
20
It is noted that the composition of the present invention can further comprise water
inherent from the drug substance, excipients (in particular from surfactants and
solvents which are hydrophilic in nature) and as generated during the encapsulation
process. Particularly during the encapsulation of the fill formulation with soft gelatin
25  capsules, large amounts of moisture can migrate into the fill formulation from the wet
gelatin ribbons. It is important to remove any excessive moisture from the fill
composition by using an appropriate drying process to avoid any precipitation and
hydrolytic degradation of the drug substance and excessive softening of the capsule.
Typically, the finished soft gelatin capsules of the present invention should comprise
30 no more than 5% by weight and more preferably no more than 3% by weight of water

in the fill formulation.

One of the important discoveries relating to the compositions of the present invention
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Surfactant 33.9 Propylene @ycol USP Solvent QOeic Acid Lipid 8.5

DL- a-t ocopherol USP Anti-oxidant 0.2 Tot al 100.0 WO

2011/ 00564 6RCTI/0052610/ 040734 A specific 150 ng soft-gel Pcapsadie/oar76g
product formnul ati on was prepared according to the above general fornula. 5
Exanple 3 - Hard Shell Capsule Fornulation # 3 The conposition of the
liquid fill formulation: Mnograph Functionality % w w | ngredi ent

is that the solubility of Compound (1) sodium salt increases as the temperature
decreases. 'This unexpected property offers a unique opportunity to improve the
stability of the drug product by cold storage (e.g., refrigeration) without the concern
of potential drug precipitation at lower temperature. As a result, the compositions of
5  the present invention have an unexpected advantage in packaging development which

allows for a broad range of packaging materials to be used.

Methods of Therapeutic Use

10 The compounds of formula (1) are effective as HCV protease inhibitors, and these
compounds and pharmaceutical compositions comprising these compounds are
therefore useful in inhibiting the replication of HCV and in the treatment of HCV
infection in a mammal. Therefore, the present invention is also directed to treating a
hepatitis C viral infection in a mammal by administering to the mammal a

15  therapeutically effective amount of a pharmaceutical composition of the present

invention.

Dosage levels of the compounds of formula (1) and various treatment regimens in the
monotherapy for the prevention and treatment of HCV infection are as set forth in

20 U.S. Patent 7,585,845. As the skilled artisan will appreciate, however, lower dosages
may be possible with the compositions of the present invention depending on the level
of improvement in bioavailability. Combination therapy is also possible with one or
more additional therapeutic or prophylactic agents as fully described by U.S. Patent
7,585,845 . The additional agent(s) may be combined with the compounds of this

25  invention to create a single dosage form or, alternatively, these additional agent(s)
may be separately administered to a mammal as part of a multiple dosage form. An
appropriate therapeutically effective amount of the pharmaceutical composition to be
administered can be determined routinely by one of ordinary skill in the art having
regard to their own knowledge, the prior art, and this disclosure.

30
In order that this invention be more fully understood, the following examples of are

set forth. These examples are for the purpose of illustrating embodiments of this
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Compound (1) Na salt APl 20.0 Mono-, Diglycerides of Caprylic/Capric Acid
(Capmul (r) MCM Lipid 53.8 Polyoxyl 35 Castor G| (Crenophor(r) EL) NF
Sur f act arw0281100RH6py| ene A ycol USP Sol vent 3.0 DL- a-t @COfiser1olo41ISP

Anti - oxi dant 0.2 Tot al 100.0

invention, and are not to be construed as limiting the scope of the invention in any

way.

Characteristics of the Drug Product

The lipid-based drug delivery system of the present invention was selected because of
the lipophilic nature of Compound (1) sodium salt. Lipid-based SEDDS (self-
emulsifying drug delivery system) formulations are able to overcome solubility-
limited absorption. Since the drug substance is in solution in the dosage form and is
10  maintained in solution upon contact with aqueous media due to the self-emulsifying

properties of the formulation, absorption is not dissolution rate-limited.

A liquid-filled soft gelatin capsule formulation according to the present invention has
been developed for use in clinical trials. The important performance attributes

15  include:

* bioavailability (rapid release during in vitro dissolution; comparable
absorption in dogs to the previous powder for oral solution formulations)
» stability (demonstrated chemical and physical stability of the dosage form at
20 ICH long-term storage conditions, 25°C/60%RH)
* manufacturability (batch sizes up to 25 kg feasible to support trial

requirements)

Data is provided in the Examples section herein demonstrating the superior stability

25  and bioavailability characteristics of the capsule formulation of the present invention.

The optical clarity of formulations of the present invention was observed visually and
measured spectroscopically. The fill formulations were prepared according to
Example 1 below (as well as corresponding vehicle and placebo formulations), and

30 diluted to 100 times solutions in aqueous media. The absorbance of each solution was
measured at 400 nm and 450 nm, using a purified water standard, and the detailed
results are provided in the Examples section herein. The results demonstrate

absorbances of the dispersions in the range of 2.36 to 2.99 at 400 nm 0.35 to 2.96 at
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gﬁxaﬂﬁﬂg\ﬂi_ B&t@@@vﬂbﬁ@nﬁhwﬁion to earlier "powder-in- bottle"
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Ther e
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oral sol ut een shown to result in sufficient
exposure in human clinical studies. The protocol and results fromthese in
vivo Studieﬁwq%ngQQMLQ%Q”R@hpMﬁﬁgéuﬁhMﬁ-Vﬁy Crossover Fornulation Study in
Beagl e Dogs _Animal s/Design:6 male beagle dogs in a cross-over design.
was one week MonggiapbutFunetiowadity vi%iw/s 1 /and 2, & visits
3 and 4. Thimgeedivmé a 30t wo- week| washout hetween visits 2 and 3 & visit
and 5. PretCeaapamdtl)Banbklagastrin @6p g/ kg | MBine hour 1Hef ore dosing with
f or mul at i on€lon@obRl cSidt us: Fast ed overni ght (iged after4@3hr |tinepoint)
For mul at i onGaphylicRipse Acal powder 1in-bottle (PIB) oral solution, 150 ng
(Capmul® MCM)
Polyoxyl 35 Castor Oil NF Surfactant 30.8
(Cremophor® EL)
Propylene Glycol USP Solvent 1.7
DL-a-tocopherol USP Anti-oxidant 0.2
Total 100.0

20

Two specific soft-gel capsule drug product formulations were prepared according to
the above general Formulation # 1, a 40 mg product and a 120 mg product:

Ingredient Function 40 mg 120 mg
mg/capsule mg/capsule
Compound (1) Na salt Drug 42.30" 126.90°
(milled) substance
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dose,
dose,

appr oxi mat

48 ng/ m.  B-
48 nmg/ mL C
#2 SCGC capeubhu/@564650 ngy dose 5E-
10 Dosing: The Phase la and I b/l
48 mg/ mL of Conpound (1) Na salt.

Phase | b/

ely

Pl B or al

powder-in-bottle (PIB) ora
Formul ati on #1 SGC capsule 1, 150 ng dose D Fornul ation
Formul ati on #3 HGC capsuius20108@73y dose
solutions were fornulated with
Dogs were dosed at a vol une of

3.13 nL (150 ng dose) followed by 50 nL of water via gavage.

solution, 150 ny

Forrmulations C, D, and E were fornulated to contain 150 ng Conpound (1) Na

by 50 nL of water
drawn at predose,

post dose.

1) Pharmacokinetic

il Admi nistration
PK Par anet er

salt in each-ca su! e. Dogs received one capsule foll owed
vi a gavage| MonesBiebysaridss s I|r64@989ﬁ6<anpl QS( f3&€pe
0.33, 0. 67, Caprylic/Gaprig Acidl 4 1224 and 48 hr
Ant i coagul Ryaxyl i Pibo T@Bﬁ@w&tSunwaﬁﬁgéf Conmpélnd (
Par anet er s| TH) Beagl e |Dogs (n=6) after Ora
of ConpoundMegpgielyeerdalt in Five Difif erent Forlnul ations
For mul at i oanCmoBat@(lfbl Eur.)
Propylene Glycol Solvent 21.71 65.14
Vitamin E (dl-alpha Anti- 0.56 1.69
tocopherol) (USP) oxidant
All-rac-alpha-tocopherol
(Ph. Eur.)
Nitrogen’ Processing g.s. g.s.
aid
Total Fill Weight 282.00 846.00
Soft Gelatin Capsule Shell 280" 590
Shell
Wet Total Capsule 562 1436
Weight
Dry Total Capsule 480 1250
Weight

10

' 42.30 mg of Compound (1) Na salt is equivalent to 40.0 mg of the active moiety.

?126.90 mg of Compound (1) Na salt is equivalent to 120.0 mg of the active moiety.

? Nitrogen is used as a processing aid and does not appear in the final product.

* The approximate weight of the capsule shell before drying and finishing is 280 mg. The approximate
weight of the capsule shell after drying and finishing is 198 mg.

> The approximate weight of the capsule shell before drying and finishing is 590 mg. The approximate
weight of the capsule shell after drying and finishing is 404 mg.

Example 2 - Softgel Caspule Formulation # 2

The composition of the liquid fill formulation:

Monograph | Functionality | % w/w
Ingredient
Compound (1) Na salt API 15.0
Mono-, Diglycerides of Lipid 42.4
Caprylic/Capric Acid
(Capmul® MCM)
Polyoxyl 35 Castor Oil NF Surfactant 339
(Cremophor® EL)
Propylene Glycol USP Solvent -
Oleic Acid Lipid 8.5
DL-q-tocopherol USP Anti-oxidant 0.2
Total 100.0
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Crax (ng/nL) 6,271 (57) 6,326 (43) 7,391 (50) 10,394 (30) 8,036 (42)
AUCO. 48 (ngh/m.) 33,980 (70) 33,523 (57) 45,565 (55) 57,485 (35) 43, 647
(52) t mwoOhp11d066d63) 2 (0.67-2) 3.5 (1.5-24) 3 (2-4) 2PET(UB26lp/o4@3Data are
presented as nmean (%RSD) except for tmax which is presented as nedi an
(range). Table includes data fromall dogs regardl ess of enesis. The
correspondi ng nean plasma concentrations of Conpound (1) in all dogs afteau
dosing with the five different fornulations of Conpound (1) Na salt (n=6)
is shown in Fi ur e 35 WO 201 /805646PCT/US 010/ 040734

A specitic 158 mg soft-gel capsule drug product formulation was prepared according
to the above general formula.

5 Example 3 - Hard Shell Capsule Formulation # 3

The composition of the liquid fill formulation:

Monograph | Functionality | % w/w
Ingredient
Compound (1) Na salt API 20.0
Mono-, Diglycerides of Lipid 53.8
Caprylic/Capric Acid
(Capmul® MCM)
Polyoxyl 35 Castor Oil NF Surfactant 23.0
(Cremophor® EL)
Propylene Glycol USP Solvent 3.0
DL-q-tocopherol USP Anti-oxidant 0.2
Total 100.0

10 A specific 150 mg hard-shell capsule drug product formulation was prepared
according to the above general formula.

15  Preparation of Formulations 1-3:

The drug substance is jet-milled to remove large aggregates so that the mixing time
for the bulk fill manufacturing will be consistent and reasonably short. The target
particle size distribution of the drug substance is to reduce the x90 (v/v) to no more

20 than 10 micron and the x98 (v/v) to no more than 20 micron as measured by
Sympatec. All the excipients in the fill formulation are combined in a mixing vessel
and mixed until uniform prior to adding the drug substance. After addition of the
drug substance, mixing continues until the fill solution is clear by visual inspection.
A nitrogen blanket over the fill solution is used throughout the preparation as a

25  standard practice. The fill solution is passed through a filter to remove any extraneous
particles. Encapsulation of the filtered bulk fill material in capsules is performed
utilizing standard soft gelatin or hard gelatin capsule technology and in-process
controls. Filled capsules are dried and then washed with a finishing/wash solution
prior to packaging resulting in shiny, pharmaceutically elegant capsules.

30
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Tabl e 2. Sunmary of Conpound (1) Pharmacokinetic Paraneters in Beagl e Dogs
(n=3) after Oral Adm nistration of Conpound (1) Na salt in Five D fferent
For mul at iwo2011RKSRar aneter Formul ation A B C D E Cnax @ag/usk)1084@36 (35)
8,416 (21) 9,846 (19) 12,744 (15) 9,707 (30) AUCO.48 (ng.h/nL) 47,336 (58)
42,623 (35) 65,399 (25) 72,894

Example 4 - Chemical Stability Studies

Stability has been assessed on a prototype formulation of a higher strength capsule

(150 mg, based on sodium salt) with the same relative quantities of fill excipients and
5 agel formulation as Formulation #1 (Example 1) and that is qualitatively the same as

Formulation # 1. No significant change in assay or impurity profile was noted after

12 months at 25°C/60%RH or 30°C/70%RH.

10  Example 5 - Dissolution and Bioavailability Studies

An in vitro dissolution method has been used to evaluate Formulations 1-3. The
results demonstrate the release of the fill formulation from the capsule and the
dispersion of the drug substance in the lipid-based self-emulsifying drug delivery

15  system upon contact with aqueous media. See Figure 1. The dissolution testing was
conducted according to the following protocol: 2x150 mg capsules for each
formulation; conducted in 500 ml pH 4.5 acetate buffer solution per vessel; 100 rpm,

baskets, at 37° C.

20  Additionally, the bioavailability of the SEDDS formulation capsules has been
demonstrated in vivo in dogs, showing comparable absorption to earlier “powder-in-
bottle” oral solution formulations which have been shown to result in sufficient
exposure in human clinical studies. The protocol and results from these in vivo

studies are provided below.

25
Five-Way Crossover Formulation Study in Beagle Dogs
Animals/Design: 6 male beagle dogs in a cross-over design. There was one week
washout between visits 1 and 2, & visits 3 and 4. There was a
30 two-week washout between visits 2 and 3 & visits 4 and 5.
Pretreatment: Pentagastrin @ 6ug/kg IM one hour before dosing with
formulations.
35 TFed Status: Fasted overnight (fed after 4 hr timepoint)
Formulations: A— Phase Ia powder-in-bottle (PIB) oral solution, 150 mg

dose, 48 mg/mL
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(16) 48,214 (11) tmax (h) 3 (2-3) 2 (1.5-2) 4 (2-6) 3 (2-4) 3 (2-4) 5 a
Data are presented as nean (%RSD) except for tmax which is presented as
medi an ( reioge)1/o0F@bl e excl udes all data for all fornmul aPcorus26i0/04@¥6gs t hat
vom ted; 1494, 1912, 1916. The correspondi ng nean plasna concentrations of
Compound (1) in the three dogs after dosing with the five different

formul ati ons of Conpound (1) Na salt (n=3) ito shown in Figure 3. Exanple 6
- Optical Carity Studies 15 The optical clarity of formulations of the
present invention was observed vjsually and red spectraqgscopically. The
fill formul ations were preépa 1@8“5’2@8‘? eﬁ'g“'P‘BH&abrs[ﬁrh‘i’ré]ﬁO og, 1 8(Iéxarrpl e 1),
as wel | as correspondi ng vehi9eie*3Me ™y acebo formul ati ons, and each dil ut ed
to 100 times sol utions inCthf@mulies 8 ant capsiledusd>HBai®se20 at different pH
| evel s. The absorbance of PeabWmebiign o faePitasuredaoth i nedi atel y and
after 30° minutes at 400 n¥raffinubgonid HGS agule: bt nefed water standard, and
the detailed results are provided bel ow. The results denonstrate

absor bancesP#ing he resul t hasoslp apd [bath £11 prat sedutiophyerc dpromlagyl wigh 2. 99 at
400 nm 0.35 to 2.96 at 458 medsEdromponrd dnda satrlgess vgddsedatat i on 1

Vehi cl e Pl acebo Conpound Yolyméaf appfoximaiely3.13 mL (150 mg dose) followed by
10 50 mL of water via gavage. Formulations C, D, and E were

formulated to contain 150 mg Compound (1) Na salt in each
capsule. Dogs received one capsule followed by 50 mL of
water via gavage.

15  Blood Sampling: Blood samples (~2 ml) were drawn at predose, 0.33, 0.67, 1,
1.5,2,3,4, 6,8, 12, 24, 30, and 48 hr postdose.

Anticoagulant: Li-Heparin
20
Table 1. Summary of Compound (1) Pharmacokinetic Parameters in
Beagle Dogs (n=6) after Oral Administration of Compound
25 (1) Na salt in Five Different Formulations®
PK Formulation
Parameter A B C D E
Cmax
(ng/mL) 6,271 (57) | 6,326 (43) | 7,391 (50) | 10,394 (30) | 8,036 (42)
AUC.48 33,980 33,523
(ng-h/mL) (70) (57) 45,565 (55) | 57,485 (35) | 43,647 (52)
t(‘i‘SX 3(2-3) 2 (0.67-2) | 3.5(1.5-24) 324 2.50-4)

* Data are presented as mean (%RSD) except for ty.x which is presented as median
(range). Table includes data from all dogs regardless of emesis.

The corresponding mean plasma concentrations of Compound (1) in all dogs afteo
dosing with the five different formulations of Compound (1) Na salt (n=6) is shown

in Figure 2.

35
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Capmul MCM 46.3 54.5 61.3 Crenophor EL 30.8 36.2 30.8 Al pha-Tocopherol 0.2
0.2 0.2 Propylene dycol 7.7 9.1 7.7 Total 100.0 100.0 100.0 CGCeneral
Pr ocedur ewoRdd/@5d46g of formul ati on sanple to 20 nlL Sci mCirlusattioom 794 al Add

9.9 nL of aqueous nedia to vial
| medi ately or

5D sperse well by hand m xi ng Measure
let sit for 30 m nutes Disperse sanple before uv reading

Transfer aliquot to 1 cmpath length uv cell

15

20

25

Table 2. Summary of Compound (1) Pharmacokinetic Parameters in
Beagle Dogs (n=3) after Oral Administration of Compound
(1) Na salt in Five Different Formulations®
PK Formulation
Parameter A B C D E
Cinax 12,744
(ng/mL) 8,315 (35) | 8,416 (21) | 9,846 (19) (15) 9,707 (30)
AUC.48 47,336 42,623 65,399 72,894 48,214
(ng-h/mL) (58) (35) (25) (16) an
t(‘ilsx 3(2-3) 2 (1.5-2) 4 (2-6) 324 324

* Data are presented as mean (%RSD) except for ty.x which is presented as median
(range). Table excludes all data for all formulations for dogs that vomited; 1494,
1912, 1916.

The corresponding mean plasma concentrations of Compound (1) in the three dogs

after dosing with the five different formulations of Compound (1) Na salt (n=3) i$0

shown in Figure 3.

Example 6 - Optical Clarity Studies

The optical clarity of formulations of the present invention was observed visually and
measured spectroscopically. The fill formulations were prepared according to
Formulation # 1 (Example 1), as well as corresponding vehicle and placebo
formulations, and each diluted to 100 times solutions in three different aqueous media
at different pH levels. The absorbance of each solution was measured both
immediately and after 30 minutes at 400 nm and 450 nm, using a purified water
standard, and the detailed results are provided below. The results demonstrate
absorbances of the resulting dispersions in the range of 2.36 to 2.99 at 400 nm 0.35 to
2.96 at 450 nm.

Formulations:
Target % Formulation 1 Vehicle Placebo
Compound (1) Na salt 15.0 - -
Capmul MCM 46.3 54.5 61.3
Cremophor EL 30.8 36.2 30.8
Alpha-Tocopherol 0.2 0.2 0.2
Propylene Glycol 7.7 9.1 7.7
Total 100.0 100.0 100.0

2.



Absor bance measured as single determnation or across range of wavel engths
10 Aqueous Medi a:sinmulated gastric fluid (SGF) acetate buffer
si mul at edwOorvagoseaal fluid (SIF) Equipnent: Cary 50 UV- YC3/US2010/040734
spectrophotoneter 15 Software: Cary software program "sinple reads"” Optical
Clarity Results (tinme zero): 100x Dilution of Fornulation 1 Absorbance 400
nm Absor bance 450 nm Vi sual Cbservation at Tine Zero Translucent/ SG- pH
1.2 2.94 0.38 Clear Acetate Buffer pH 4.5 2.62 2.46 Turbid SIF pH 6.8 2.60
2.46 Turbid
General Procedure:
Add 0.1 g of formulation sample to 20 mL Scintillation vial
Add 9.9 mL of aqueous media to vial
5 Disperse well by hand mixing
Measure immediately or let sit for 30 minutes
Disperse sample before uv reading
Transfer aliquot to 1 cm path length uv cell
Absorbance measured as single determination or across range of wavelengths
10
Aqueous Media: simulated gastric fluid (SGI)
acetate buffer
simulated intestinal fluid (SIF)
Equipment: Cary 50 UV-Vis spectrophotometer

15  Software: Cary software program ‘“simple reads”

Optical Clarity Results (time zero):

100x Dilution of Formulation 1 Absorbance | Absorbance Visual
Observation at
400 nm 450 nm Time Zero
Translucent/
SGFpH 1.2 2.94 0.38 Clear
Acetate Buffer pH 4.5 2.62 2.46 Turbid
SIFpH 6.8 2.60 2.46 Turbid
100x Dilution of Vehicle
SGFpH 1.2 2.40 2.36 Turbid
Acetate Buffer pH 4.5 2.36 2.31 Turbid
SIFpH 6.8 2.45 2.39 Turbid
100x Dilution of Placebo
SGFpH 1.2 2.61 2.48 Turbid
Acetate Buffer pH 4.5 2.56 2.51 Turbid
SIF pH 6.8 2.57 2.64 Turbid

20
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100x Dilution of Vehicle SGF pH 1.2 2.40 2.36 Turbid Acetate Buffer pH
4.5 2.36 2.31 Turbid SIF pH 6.8 2.45 2.39 Turbid 100x Dilution of Placebo
SGF pH 1.\020810026448 Turbi d Acetate Buffer pH 4.5 2.56 PCRUSTuoloBai34

Optical Clarity Results (30 minutes):

100x Dilution of Formulation 1 Absorbance | Absorbance Visual
Observation
400 nm 450 nm after 30 minutes
Translucent/
SGFpH 1.2 2.99 0.35 Clear
Acetate Buffer pH 4.5 292 2.96 Turbid
SIFpH 6.8 2.67 2.64 Turbid
100x Dilution of Vehicle
SGFpH 1.2 2.44 2.41 Turbid
Acetate Buffer pH 4.5 2.47 2.44 Turbid
SIFpH 6.8 2.37 2.34 Turbid
100x Dilution of Placebo
SGFpH 1.2 2.68 2.55 Turbid
Acetate Buffer pH 4.5 2.48 2.41 Turbid
SIFpH 6.8 2.50 2.42 Turbid

Examples 7 to 12 - Manufacture of Compound (1) Na salt

Methods that can be used for preparing amorphous Compound (1) can be found in US
Patent 6,323,180, US Patent 7,514,557 and U.S. Patent 7,585,845, which are herein

10 incorporated by reference. Methods that can be used for preparing the sodium salt of
Compound (1) may be found in U.S. Patent Application Publication No.
2010/0093792, and in the examples set forth below.

Example 7 — Preparation of Type A of Compound (1)

15
Amorphous Compound (1) (Batch 7, 13.80g) was added to a 1000 ml three neck flask.
Absolute ethanol (248.9g) was added to the flask. While stirring, the contents of the
flask were heated at 60 degrees C/hr to ~ 74 degrees C. (Solids do not dissolve at 74
degrees C). Water (257.4g) was then added linearly over 4 hr to the resulting slurry

20  while stirring and maintaining the temperature at 74 degrees C. After the water
addition was complete, the temperature was reduced linearly to ambient temperature
at 8 degrees C/hr and then held at ambient temperature for 6 hrs while stirring. The
resulting solids were collected by filtration and washed with 50 ml of 1/1 (w/w)

EtOH/Water. The wet solids were dried on the funnel for 30 minutes by sucking N,
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SIF pH 6.8 2.57 2.64 Turbid 20 WD 2011/ 005646PCT/ US2010/ 040734 Opti ca
Clarity Results (30 mnutes): 100x Dilution of Formulation 1 Absorbance 400
nm Absor bsioce1Bs4am Vi sual Cbservation after 30 m nut e®CTrisnclomeEss /| SG-
pH 1.2 2.99 0.35 Clear Acetate Buffer pH 4.5 2.92 2.96 Turbid SIF pH 6.8

2. 67

through the cake. (XRPD analysis on this sample indicates that the pattern is similar
to the EtOH solvate). The solids were then dried at 65-70 degrees C under vacuum (P
=25 in Hg) and a nitrogen bleed for 1.5 hr. The resulting solids (12.6g, 95.5 %
corrected yield) were confirmed by XRPD as being Type A Compound (1).

Example 8 - Preparation of the Sodium Salt of Compound (1) - Method 1

2.1 g of amorphous sodium salt of Compound (1) and 8.90g of acetone was added to a
vial and stirred at ambient temperature for 3 hr. The slurry was filtered off mother
10 liquors and the resulting solids were dried for 20 minutes under nitrogen flow for 20

minutes. 1.51 g of crystalline sodium salt of Compound (1) as solids was collected.

Example 9 - Preparation of the Sodium Salt of Compound (1) - Method 2

15 15.6 g of Type A of Compound (1), 175 ml of acetone and 3.6 ml of water was added
to a 250 ml reactor and heated to 53 degrees C to dissolve the solids. 900 ul of 10.0 N
NaOH was added to reactor and the solution was seeded with Type A. The seeded
solution was stirred at 53 degrees C for 10 minutes. A second 900 ul portion of 10.0
N NaOH was added and the system was stirred at 53 degrees C for 30 minutes over

20  which a slurry developed. The slurry was cooled to 19 degrees C at a cooling rate of
15 degrees C per hour and held overnight at 19 degrees C. The final resulting slurry
was filtered and the wet solids were washed with 15 ml of acetone. Dried solids for 1
hr at 52 degrees C under vacuum with a nitrogen flow and then exposed the solids to
lab air for one hour. Collected 12.1 g of Compound (1) crystalline sodium salt solids.

25
Example 10 - Preparation of the Sodium Salt of Compound (1) - Method 3

25.4 Kg of amorphous Compound (1), 228 L. of THF and 11.1 Kg of 10 wt % NaOH
(aq) was added to a reactor. The components were mixed at 25 degrees C to dissolve
30  all solids. The resulting solution was filtered and the reactor and filter was washed
with 23 L of THF. 180 L of solvent was removed using atmospheric distillation at 65
degrees C. 195 L of MIBK was added and 166 L of solvent was removed by vacuum
distillation at ~ 44 degrees C. 161 L of MIBK and 0.41 Kg of water was added back

25-



2.64 Turbid 100x Dilution of Vehicle SCGF pH 1.2 2.44 2.41 Turbid Acetate
Buffer pH 4.5 2.47 2.44 Turbid SIF pH 6.8 2.37 2.34 Turbid 100x Di |l ution of
Pl acebo WwWOSG@H/qbF648. 2 2. 68 2.55 Turbid Acetate Buffer pRCHUS200480734

10

15

20

25

30

to the reactor and the contents were heated to 70 degrees C. 255 g of Compound (1)
sodium salt seeds were added at 70 degrees C and 1.42 L. of water was added over 1.5
hours. After the water addition the slurry was held at 70 degrees C for 45 minutes and
then cooled to 45 degrees C over 1 hr. The resulting slurried was filtered and washed
with 64 L of MIBK containing ~0.8 weight % water. The wet cake was dried at 55
degrees C to give ~ 25 Kg of crystalline sodium salt of Compound (1).

Example 11 - Preparation of the Sodium Salt of Compound (1) - Method 4

2.00 g of amorphous Compound (1), 9.96g of THF and 0.11 g of water was added to a
reactor and stirred at ambient temperature to dissolve solids. 0.820ml of 21 weight%
NaOFEt in ethanol was added drop-wise while stirring the solution to get solution A.
15.9 g of n-BuAc and 160 ul of water was added to a second reactor and heated to 65
degrees C (solution B). 2.56 g of Solution A was added to Solution B at 65 degrees C
and the resulting mixture was seeded with 40 mg of Compound (1) sodium salt seeds.
The seeded mixture was aged at 65 degrees C for 45 minutes. 2.56 g of Solution B
was added to Solution A and aged for 45 minutes in four separate intervals. After the
final addition and aging, the slurry was cooled to 50 degrees C over 1 hour and
filtered. The wet cake was washed with 6 ml of n-BuAc containing 0.5 weight %
water. The final solids were dried at 50 degrees C under vacuum using a nitrogen

purge. Compound (1) crystalline sodium salt solids were collected.

Example 12 - Preparation of the Sodium Salt of Compound (1) - Method 5

At room temperature a solution of sodium ethoxide in ethanol (21 weight %; 306 ml)
was added to a solution of Compound (1) (745 g) in THF (2000 ml) and water (76.5
ml) while stirring. After stirring for 30 minutes, the mixture was filtered and the filter
was washed with THF (85 ml). The resulting solution was warmed to 65°C and
treated with filtered butyl acetate (6640 ml, optionally pre-warmed to 65°C) within 30
minutes. Seeding crystals (0.50 g) were added, and the mixture was stirred at 65°C for
2 hours, while crystallization starts after about 30 minutes. The suspension was cooled
to 50°C within 1 hour and stirred at this temperature for an additional hour. The title

compound was isolated by filtration, washed with filtered butyl acetate (765 ml,
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2.41 Turbid SIF pH 6.8 2.50 2.42 Turbid 5 Exanples 7 to 12 - Mnufacture
of Conpound (1) Na salt Methods that can be used for preparing anorphous
Conpound Wo)otzaesde found in US Patent 6,323,180, US ParemtusZoibb497367 and
U S. Patent 7,585,845, which are herein 10 incorporated by reference.

Met hods that can be used for preparing the sodiumsalt of Conpound (1) may
be found in U S. Patent Application Publication No. 2010/0093792, and in

t he exanples set forth bel ow. Exanple 7 - Preparation of Type A of Conpound

(1) 15 Anmorphous Conpound (1) (Batch 7, 13.80g) was added to a 1000 n

{1t ee neck PRAERY TASSSTHL SV Karel TsaboBh Cuitbub b s oHEoaok. Wil o
stirring, thecoamignicdif sadhe 703 ask were heated at 60 degrees Chr to - 74
degrees C. (Solids do not dissolve at 74 degrees C). Water (257.49) was
then added linearly over 4 hr to the resulting slurry 20 while stirring and
mai ntai ning the tenperature at 74 degrees C. After the water addition was
conplete, the tenperature was reduced linearly to anbient tenperature at 8
degrees C/ hr and then held at ambient tenperature for 6 hrs while stirring.
The resulting solids were collected by filtration and washed with 50 m of
1/1 (ww EtOH Water. The wet solids were dried on the funnel for 30

m nutes by sucking N2 through the cake. (XRPD analysis on this sanple
indicates that the pattern is simlar to the EtOH solvate). The solids were
then dried at 65-70 degrees C under vacuum (P = 25 in Hg) and a nitrogen
bleed for 1.5 hr. The resulting solids (12.6g, 95.5 %corrected yield) were
confirnmed by XRPD as being Type A Conpound (1). 5 Exanple 8 - Preparation
of the Sodium Salt of Conpound (1) - Method 1 2.1 g of anorphous sodi um
salt of Conpound (1) and 8.90g of acetone was added to a vial and stirred
at anbient tenperature for 3 hr. The slurry was filtered of f nother
10liquors and the resulting solids were dried for 20 m nutes under nitrogen
flow for 20 mnutes. 1.51 g of crystalline sodiumsalt of Conpound (1) as
solids was collected. Exanple 9 - Preparation of the Sodium Salt of
Compound (1) - Method 2 1515.6 g of Type A of Conpound (1), 175 m of
acetone and 3.6 nml of water was added to a 250 ml reactor and heated to 53
degrees C to dissolve the solids. 900 ul of 10.0 N NaCH was added to
reactor and the solution was seeded with Type A The seeded sol ution was
stirred at 53 degrees C for 10 mnutes. A second 900 ul portion of 10.0 N
NaCH was added and the systemwas stirred at 53 degrees C for 30 m nutes
over
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20 which a slurry devel oped. The slurry was cooled to 19 degrees C at a
cooling rate of 15 degrees C per hour and held overnight at 19 degrees C
The finalwoesultsésg sl urry was filtered and the wet sol iPds/Usesie/omershed wit h
15 mM of acetone. Dried solids for 1 hr at 52 degrees C under vacuumw th a
nitrogen flow and then exposed the solids to lab air for one hour.
Collected 12.1 g of Conpound (1) crystalline sodiumsalt solids. 25 Exanple
10 - Preparation of the Sodium Salt of Conmpound (1) - Method 3 25.4 Kg of
anor phous Conpound (1), 228 L of THE gnd 11.1 Kg of 10 wt % NaOH (aq) was
added to a reactor. The conponents WertM¥i xed at 25 degrees C to dissolve
30all solids. The resulting solution was filtered and the reactor and
filter was washed with 23 L of THF. 180 L of solvent was renoved using

at nospheri cWAi(d¥M | ati on at 65 degrees C. 195 L of M BK was added and 166 L
of solvent was renoved by vacuumdistillation at - 44 degrees C. 161 L of

M BK and 0.41 Kg of water was added back to the reactor and the contents
wer e heat edl-t o 70liggphaagaceutibepngpositioTepiRisig: (1) sodi um salt seeds were
added at 70Q,degr,ees Gu i fdmfif (r.0f water was added over 1.5 hours. After
the water addition Phe slurry was held at 70 degrees C for 45 m nutes and
then cooled to 45 degrees C over 1 hr. The resulting slurried was filtered
and washed 5 with 64 L of MBK centaining -0.8 weight %water. The wet cake
was dried at 55 degrees Cto gi - 25 Kg of crystalline sodiumsalt of
Compound (1). :

Met hod 4 10me U

repaati on of the Sodium Salt of Conpound (1) -

0 Compound (1), 9.96g of THF and 0.11 g of

r and stirred at anbient tenperature to dissolve
solids. 0.820nt 2 Jwei ght % NaOEt i n et hanol was added drop-w se while
stirring the solutidn to get solution A. 15.9 g of n-BuAc and 160 ul of
wat er was added to second reactor and heated to 65 degrees C (solution
B). 2.56 g of Solutio wasiadgtegt t o Sol ution B at 65 degrees C 15 and the
resulting mxture wa Kt{h 40 ng of Compound (1) sodium salt seeds.
The seeded m xtur gedvat degrees C for 45 mnutes. 2.56 g of
Sol ution B was add t aSol uti A and aged for 45 mnutes in four separate
intervals. After the Yinal add¢#tion and aging, the slurry was cooled to 50
degrees C over 1 Qougnvand filtered. The wet cake was washed with 6 ml  of
n- BuAc containing O05 weight % 20 water. The final solids were dried at 50
degrees C undepV umusing a nitrogen purge. Conmpound (1) crystalline
sodiumsalt s S were cqblected. Exanple 12 - Preparation of the Sodi um
Salt of Conpo (1) - Method 5 25 At roomtenperature a sol ution of
sodi um et hoxi de_in ethanol ght % 306 mM) was added to a sol ution of
Conpound (ffaégﬁ 26T£$%g¥ﬁﬁg%%ﬁ%%h%¥%xé%d water (76.5 m) while stirring.
After stirring for 30 minutes, the mxture was filtered and the filter was
washed with THF (85 ml). The resy|tin l.utj on was warned to 65C and
treat ed mﬁt@)fif)%P%Wo%ﬁ?vpmg%ﬁf%bﬁw?%gﬁgﬂﬁ*#’%ﬂtionalIy pre-warmed to 65C)
within 30 30m nutes. Seeding crystals (0.50 g) were added, and the m xture
was stirred at 65C for 2 hours, while ¢ talljzation starts after about 30
mutes. | THE sudBoRSRYs ARAStEabrtl 5ot T eRh B Y TR g st rred at this
tenperature for an additional hour. The title conpound was isol ated by
filtration, washed with filtered butyl acetate (765 nm, optionally
pre- war hed to SGWhaélﬁ%FeH‘i“iaé%Pn&{O“@S‘ta‘fC@fdl%ﬁ8ﬁ{ami ’Weé‘?lwl}‘?@o%ﬂi?@l?ﬁd (1)
crystal |'i nefoafelh UinisSgbdendas tfeddd@h salt CLAI MS W Claim 51. A liquid
pharmaceutical conposition conprising: (a)a conmpound of formula (1): or a
phar maceutical ly acceptable salt thereof;

3. A pharmaceutical composition according to claim 1 or 2, wherein the

compound of formula (1) or a pharmaceutically acceptable salt thereof is present in an

20  amount of 1 to 50% by weight.

4. A pharmaceutical composition according to any of the preceding claims,
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10 (b) one or nore pharmaceutically acceptable lipids; and (c) one or nore
phar maceutical |y acceptabl e hydrophilic surfactants; 15 2. A pharnaceuti cal
conposi t iwo 2ati00s@sng to claim 1, wherein the conpound @®CTfuseomelogn784) i s
present as the sodiumsalt. 3. A pharmaceutical conposition according to
claim1 or 2, wherein the conpound of fornmula (1) or a pharmaceutically
acceptable salt thereof is present in an 20 anmount of 1 to 50% by wei ght.
4. A pharmaceutical conposition according to any of the preceding clains,
wherein the pharmaceutically acceptable |lipid is present in an anount of
from about Wgip g We%%grﬁc?ep?@.elﬁ“bﬁﬁerﬁﬁé‘hi”\p@&?unh?frf%%? “bn according
to any of the, preees wagel ai ms, S wherein the pharmaceutically acceptable
lipidis selected from fatty acids, nmediumor |ong chain nono-, di- or
triglycerides, propylene glycol fatty acid esters, sorbitol fatty acid

esters, water insplawhh@uidat @SR AL oRlingl HhBPollhep8QlingR1aifls, Phar maceut i cal
conposition according to any of the preceding clains, 10wherein the

phar maceut i Egreiy thepbamagditieallyageenpia lindd s gelpged Eom: fasty geids@diunh an anount

of up to ab&%ngl@l%&%on\ﬁ'—e,!dgr& tri l%eri&s%}%m%gﬂkbp@ﬂty &&({r&(?e?é,tsbrgﬂolaccor ding to

any of the preceding clains, erein the pharmaceutically acceptable

hydr ophi | i claguadidestantwaios inselubletvéainig.qind 16goicy tereoky| at ed veget abl e oil s,

pol yet hoxyl at ed t ocopherol s, pol yethoxyl ated sorbitol fatty acid esters,

bile salts, lecithins and m xtures thereof. 8. A pharmaceuti cal

conposi t i onb.acca¥ phangadeoti@hgongfositihe aqpelgredd agy ¢f thé prsgedingreldes, conpri si ng a

phar maceut i cal |.y ,accept abl e drophi i ¢ sol.vent. . 9. .A pharmaceuti cal

Composi 1 onvRad bSPTIR et BroR R M stz enstr BTy accept abl 6

hydr ophi | i cansahvehip to shame? @ bedefghom pr opyl ene gl ycol, pol ypropyl ene

gl ycol, polyethylene glycol, glycerol, ethanol, dinethyl isosorbide,

gl ycofurol, propylene carbonate, dinethyl acetam de, water, or m xtures

merepf. hlﬂ. hA Apﬁa&me&t}all ﬁﬁﬂ;po@iﬁﬂ?p@cﬁ:})idﬁ%noaﬁ}eqrtlﬂe} ]!Stgcddlﬁlgcz:haarhm 8 or 9,
erein the pharmaceutical |y acce e hydrophilic solvent is present in

an anount o‘f’ﬁ)eﬁ‘ﬁn%% Pg'ﬁ‘)‘%aﬁ‘i}m\ﬁé}yga}‘ff‘?p?%%/ﬂ’qu%&‘ﬁrsﬁ‘g%@&f B é‘ﬁ?et%gtf‘r?sti tion

accordi ng t@1amoxglhtel RecRIbRCEE] Pl ctlorili®d tadbsHeRi1S) puReRoildw dofdioM t h an

aqueous sol ution_at an_aqueous solution to conposition ratio of 100:1 by

wei ght , thefaﬁb%%gﬁtetr?’(?ﬁeF%‘is#%c“élﬁlséa‘ﬂj@éﬁ%reﬂ‘ihéfﬁgsi on havi ng an absorbance of

nore than about 1.0 at a wavel ength of about 400 nm WO

2011/ 005646PCT/ US2010/ 040734 12. A pharnmaceutical conposition according to
any of the PrecedPlignedclicrbconnomyPR ageagiinggp Ayy of the preceding claims,

further comprising a pharmaceutically acceptable hydrophilic solvent.

20
0. A pharmaceutical composition according to claim 8, wherein the
pharmaceutically acceptable hydrophilic solvent is selected from propylene glycol,
polypropylene glycol, polyethylene glycol, glycerol, ethanol, dimethyl isosorbide,

glycofurol, propylene carbonate, dimethyl acetamide, water, or mixtures thereof.

25
10. A pharmaceutical composition according to claims 8 or 9, wherein the
pharmaceutically acceptable hydrophilic solvent is present in an amount of up to 30%
by weight.

30 11, A pharmaceutical composition according to any of the preceding claims,

wherein upon dilution with an aqueous solution at an aqueous solution to composition
ratio of 100:1 by weight, the composition forms an aqueous dispersion having an

absorbance of more than about 1.0 at a wavelength of about 400 nm.
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(a) about 5% to 30% by wei ght of a conmpound of fornmula (1) or a

phar maceutical |y acceptable salt thereof; (b) about 30%to 60% by wei ght of
a phar mmowotooaloséacaccept abl e i pid; (c) about 20%t o S50exhis2eweiogiTss of a
pharmaceutically acceptabl e 10hydrophilic surfactant; (d) optionally up to
about 30% by wei ght of a pharmaceutically acceptable hydrophilic sol vent;
or (B) 15 (a) about 10%to 20% by wei ght of a conmpound of formula (1) or a
pharmaceutically acceptable salt thereof; (b) about 40%to 50% by wei ght of
a pharmaceutically acceptable lipid; (c) about 25%to 35% by wei ght of a
pharmaceutically acceptabl e 20hydrophilic surfactant; (d) about 5% to 15%
by wei ght of2 a @hgf;amm&%uﬁdap@dnhpésiﬁsm&b@mg&o hydsaphpleiQingQlaygat . or 25 (O
(a) about 5% to 30% by wei ght of a conpound of fornmula (1) or a

phar maceut i CaIPrygccept abl e salt thereof; 30(b)about 30%to 60% by wei ght
of a pharmaceutically acceptable lipid selected fromfatty acids, medium or
| ong chain nono-, di- or triglycerides, propylene glycol fatty acid esters,
sorbitol fatWy acid esters, water insoluble vitam ns, and m xtures thereof:
VD 2011/ 005645PG]/ USZO1PLA49134 1 hahpuit SAMLS A%RY, weLaNt Of a
pharmaceutical |l y "accept abl e hydrophilic surfactant selected from

pol yet hoxyl at ed vegepbkdsmecepii¢adly aprspipble sdkipbmoled t ocopherol s,

pol yet hoxyl at ed ;sor bi 2 agi r ile it hins and

m xtures ther eof(l?) 5( §081||5%(|5%trt1% Q@Btg“efgg&gf@ 3?%6%}%@){/\%{36 tat%?éoliﬂ?%

phar maceut i cal | yc)accelptuaBld% th¥tr bpmeighcofsghwmpiceiehlgciceeptdbtcom pr opyl ene

gl ycol , . pol ypropyl en | ycol | yet hyl ene gl ycol, glycerol, ethanol,
dinethyf§isosorbide,gﬁﬁg%%¥ﬁ?o &mﬁfopylene carbonat e, dinethyl acetani de,
wat er, or m xturds t hgimelly ufldabotB)% by weight of a pharmaceutically acceptable

hydrophilic solvent;

or

B)
15
(a) about 10% to 20% by weight of a compound of formula (1) or a
pharmaceutically acceptable salt thereof;
(b) about 40% to 50% by weight of a pharmaceutically acceptable lipid;
(©) about 25% to 35% by weight of a pharmaceutically acceptable
20 hydrophilic surfactant;
(d) about 5% to 15% by weight of a pharmaceutically acceptable
hydrophilic solvent;
or
25
©
(a) about 5% to 30% by weight of a compound of formula (1) or a
pharmaceutically acceptable salt thereof;
30 (b) about 30% to 60% by weight of a pharmaceutically acceptable lipid

selected from fatty acids, medium or long chain mono-, di- or
triglycerides, propylene glycol fatty acid esters, sorbitol fatty acid

esters, water insoluble vitamins, and mixtures thereof;
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(a)about 10%to 20% by wei ght of a conmpound of fornula (1) as the sodium
salt form 15(b)about 40%to 50% by wei ght of a pharnaceutically acceptable
i pid selwoted/dosam nonogl yceri des of caprylic and capr iPCTfuskag/0aB4s;

di gl ycerides of caprylic and capric fatty acids, and m xtures thereof; (c)
about 25%to 35% by wei ght of a pharmaceutically acceptable hydrophilic
surfactant selected fromtocopheryl polyethylene glycol 20succinate,

pol yoxyl 40 hydrogenated castor oil, and pol yoxyl 35 castor oil and

aceept abl e hyar 6phi | FeouLgl o ni07e By Beeb e popyHBHE GIYFol - poryel hyl ene
glycol, ethanol, wat gydrophiet diksdebiit @SledibtEfi @R bolydRoxylated vegetable oils,
polyethoxylated tocopherols, polyethoxylated sorbitol fatty acid esters,
bile salts, lecithins and mixtures thereof;
5 (d) optionally up to about 30% by weight of a pharmaceutically acceptable
hydrophilic solvent selected from propylene glycol, polypropylene
glycol, polyethylene glycol, glycerol, ethanol, dimethyl isosorbide,
glycofurol, propylene carbonate, dimethyl acetamide, water, or
mixtures thereof;

10 or

D)
(a) about 10% to 20% by weight of a compound of formula (1) as the
sodium salt form;

15 (b) about 40% to 50% by weight of a pharmaceutically acceptable lipid
selected from monoglycerides of caprylic and capric fatty acids;
diglycerides of caprylic and capric fatty acids, and mixtures thereof;

(©) about 25% to 35% by weight of a pharmaceutically acceptable
hydrophilic surfactant selected from tocopheryl polyethylene glycol

20 succinate, polyoxyl 40 hydrogenated castor oil, and polyoxyl 35 castor
oil and mixtures thereof;

(d) about 5% to 10% by weight of a pharmaceutically acceptable
hydrophilic solvent selected from propylene glycol, polyethylene
glycol, ethanol, water, and mixtures thereof.

25
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