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WO pwentd3en [ 0001] This application di scl oses nPEEUS2009/040652
solid conposition conprising posaconazol e and
pharmaceutical fornul ations conprising the sane.
Background of the invention [0002] Identification of
any publication in this section or any section of this
application is not an adm ssion that such publication
Is prior art to the present invention. [0003]

(i ssued Decenber 30 1997) and rel at ed patént 5, 661 151
(i ssued August 26, 1997) both to Saksena et al. A

stabl e crystalline IR thPRNARGBAZOI € and a process
f or T||2repar|ng the crystaltine rormare describe in

[00Q)] s.Thizcanplication. digiows, re3el salid §gmoe]bor¢ pempnging Jpsacenazole
@?@ mul ati on conpri si ng
and?ﬁgt@%%r@%%ﬁb@?lﬁ? I'S crgsmn I ne ér m (avai | abl e

commercially as Noxafil (r))and a method for preparing

the sane are des m E\Qg ti S. Pat ent

Appl i cation No. ril 1, 2002 and
[00G2RKb Ildemnﬁdatmrof fang @ubliR2E8n i mMCtlén suamesextion of this

apeficoB L hhRAOSR0R it Bued pEBIERHs iReoR A hechte it

invediiben as Noxafl [ (r) for oral admnistration in the
treatment of invasive fungal infections, for exanple,
the treatnent of oropharangyl candidiasis, including

[0003)f FishdHazolel is Anz6lel dMpHudld Twuh@ritmﬁ@hﬁmﬂbeﬂﬁhs orher
azol e antifungals, and as a latic tr atment to

confHoB A0 15 SYANGHS PEA DrssrBes I (Rl AXBTIPLe. s ERENLNG oo

5, 7@3 079 aéﬂsu@u%ceﬁub@eseh 007y éhd Jém@d bétfeﬁﬁ*s a@msdussde@ August

bei ng sever el | rmunoco rom sed, such

26, A896k t@a@eaa@hahe‘r« staplegrygaline fqrmsttvpsawagpl@m a
protisstodsraparintethe ystifie B 3RS BeddAKER LS. PdiestNo. 6,958,337,

issued October 25, 2005 to Andrews et al. A pharmaceutical formulation comprising
a suspension of this crystalline form (available commercially as Noxafil®)and a
method for preparing the same are described in published U.S. Patent Application
No. 2003/0055067, filed April 1, 2002 and published March 20, 2003.

[0004] A suspension containing posaconazole in crystalline form (40 mg/mL) has
been approved inter alia in the U.S. and European Union as Noxafil® for oral
administration in the treatment of invasive fungal infections, for example, the
treatment of oropharangyl candidiasis, including infections which are resistant to
treatment by other azole antifungals, and as a prophylatic treatment to prevent
fungal infections in patients who are who are at high risk of developing these
infections due to being severely immunocompromised, such as hematopoietic stem
cell transplant (HSCT) recipients with graft-versus-host disease (GVHD) or those
with hematologic malignancies with prolonged neutropenia from chemotherapy.
Noxafil® is indicated for oral administration with food, preferably a high-fat meal (or
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wi t h hemat ol ogi ¢ mal i gnancies wth prol onged

neut ropeni a from chenot herapy. Noxafil (r) is indicated
wo 20090290 admi ni stration with food, preferabl yPEr/us2009/040652

hi gh-fat neal (orin severely neutropenic patients

unable to tolerate food intake, after adm nistration

of a nutritional supplenent) in order to assure

attai nment of adequate plasna concentrations of

posaconazole. As reported in the PDR adm nistration

of Noxafil(r) to a patient with a high-fat neal
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o SHPRESIR Mo AP PR YEdh ShlGaeRIRALLT b o o
a fagtgaatieat(@lse teonediherein ffsastext Conditioresd), lapd eihibits inareases of
xR gt dnoh EBRn MR s i RberBh 5o, sty Mg ytn iR
supplemant ovisnwhat [sﬁﬂﬁﬁiveﬂlﬁtep admiristeationfof Nogafii®do a fasted

pat G A S oD R P  Bh AR e Blner aypes

or afmnti@aam@bmmerﬁ afcdlirePaerbféyed fochdpeif alsocdd Edrhinistration
weak baS| city of the posaconazol e free-base

u"dE'b §RMdii9P8aconazol e is soluble at |ow pH For
exanple, in the enV| ronment of the stonmach
(&5& roxi mately !15z<? posaconazol e free base has a
(0005 BPIWQ‘SPS'QH' OE@)EPI qrRRQsitionEomRYgiNg PasacrnAzele siifable for

preﬂ%ﬁea%oéliﬁa AoSa Fb?rﬂ'f&e&al éHrﬁih%tr%Eu&Fﬁ&?hér’etﬂfﬁ% tfe%ﬂ%ﬁﬁ)ered

envi ronnment he |1 ntestines ty I cal ess
by the paersoluRility and uneab hagcm» ofdhe pesacanerale frzediase compotiad.

Posg%&?é%léeig sBBB%‘}ﬂW Ehe A %Qérﬂb% fnhetﬁe eRURGIFRARSf the  stomach

sorption int testl nes been determ
(apnrmmaiteiy phvi) nosasnmagoletfieedashdagia salukilify of approgmately 0.8

g/, HORVEF, i, SO ol O ARFR R0 LR 1BAcHRs' e
enviﬂymmem%jqb nrmoiyltasﬁnew(t).zmd:allulle&seaahtﬁc thaatabeat pld 16y4yer substantial
gy L E s Bl oaBter e B el Mibertf AbSFREPT rdne
inteStinesy 4 Haslbdentdetevhrimed thatiini enviromrments whens thshsH & dboat pH
6.4 319 rtnlo\r/eebgs 3 réas%?ulf)lhty o} posaconazole free base is less than about 1

microgram/mL.

[0006] Hydroxypropyimethylcellulose-derivative polymers (HPMC-derivative
polymers) have been examined as a means of providing a composition imparting
improved bioavailability when used in formulations where the active pharmaceutical
ingredient (AP1) is absorbed in the intestine but is poorly or sparingly soluble in the
intestinal environment. U.S. Patent No. 7,235,260, issued June 26, 2007 to Crew et
al. (the '260 patent), describes glycogen phosphoriase inhibitors in
hydroxypropylmethylceliulose and hydroxypropyimethylceliulose-derivative polymers.
The compositions described in the '260 patent are prepared by spray-drying a
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ingredient (APl) is absorbed in the intestine but is

poorly or sparingly soluble in the intestina
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26, 2007 to Crew et al. (the '260 patent), describes

gl ycogen phosphorlase inhibitors in
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hydr oxypr opyl net hyl cel i ul ose-derivative polyners. The

conpositions described in the ' 260 patent are prepared

by spray-drying asol ution containing a phosphorl ase
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ect connected w t m nistration
admiinistrationcof itraconaeolear y of the Invention [0007] It is
desirable to have a fornul ation for oral
adm ni stration which provides posaconazole to a

patl ent popul at i orSwmmary ofithe inyention to patl ent

[ bi

A8 peatin AR o B3hen Ioord R RERc o proyices
posamndzom td Iaq:a‘tnenmdpmlatmn with lewter patiehetogshtiehbvarabiitgoihe a

nar rower_ observed ra f Cmax and AUC val ues, acr 0ss

bioayaighily b Aroyidng e st Tk BAMEIETs GRS ARARR RapulAton to
whd‘n@mm’oﬁhularbn i$ adeHihisierdd fertbxaMplee@ viafrowet obserdrisiahgd ke
h%‘\l{l% a formul ation for oral
Cmax and values across a population of patients to whom a fixed amount of a
formulation is administered. Moreover, it is desirable to have a formulation for oral
administration which provides higher posaconazole bioavailability than is available
from prior formulations, thus yielding higher plasma levels determined from blood
obtained from a patient to whom a given amount of posaconazole is administered
(termed herein also for convenience “plasma level(s)”). In addition, it is desirable to
have a formulation for oral administration which provides an acceptable plasma level

of posaconazole when administered to a patient in a fasted state.

[0008] What is needed is a posaconazole composition and a pharmaceutical
formulation comprising a posaconazole composition that is suitable for oral
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adm ni stration which provides higher posaconazol e
bi oavailability than is available fromprior
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sucfh SR APUORSF TRt Bolierot K ferd 86 prpce
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[ ' . .
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east about
equivalent to about 100 mg of posaconazole free-base is administered to a patient in

a fasted state. In some embodiments it is preferred to provide a milled composition of
the invention having a bulk density of from about 0.6 g/mL to about 0.7 g/mL. In
some embodiments it is preferred to provide a particulate form of the composition
which, when administered under fasted conditions to a patient in an amount
comprising from about 80 to about 500 mg of posaconazole, preferably from about
100 mg to about 400 mg of posaconazole, yields a Cnax Of at least about 300 ng/mL,
preferably at least about 335 ng/mL. In some embodiments it is preferred to provide
a dosage form having from about 80% to about 125% of the desired amount of
posaconaozle, in accordance with US FDA standards for manufacturing
medicaments.



when an anmount of the conposition conprising an anount
of posaconazol e equi val ent to about 100 ng of
wpomaazniarol e free-base is admnistered to a peCT/E81009/040652
a fasted state. In sone enbodinents it is preferred to
provide a mlled conposition of the invention having a
bul k density of fromabout 0.6 g/nL to about 0.7 g/niL.
In some enbodinments it is preferred to provide a
particul ate formof the conposition which, when
adm ni stered under fasted conditions to a patient in
an anount conprising from about 80 to about 500 ng of
osaconazol e, preferably from about 100 ng to about
[00%@0 Asghe terds sigesh hereine“bulls dansity zhasriscapiertionabmeaning, and
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matehm t(htermethods:édeﬂeﬂnmmg sdiid Idensigynisitd placa asweigised sample of

the bl nkoR Py KB R g Va" p s b ol nf i Wbl thesolid is

msdTﬁﬂll@ rth?‘e_by pe@?ﬁthgghesélmmhﬁd‘ie bethe rhater@ido desfetéririted by the
VOl U . e . er us

amoly, b Tl ePaget b i, SO At VigiRioie et 4T e saimple by the

medtfatPV o8 of ﬁ\eSs’ﬂiﬁﬂI@ Rfwill b@ aﬁ"ﬁc‘é@iate’ﬂ tha(¥tBermbtheds ®dr

determining solid density i | ace a wei ghed sanpl e
detesmining sofigk dansity andihe bulk ﬁa@ﬁ'w Weldna gt @aﬁbmpa!ewsuapyuracy
may B@(sdd1e solid and in which the solid is insoluble,

thereby permtting the solid volune of the material to

be determ ned by the amount of liquid displaced by the

[Ooﬁlgl 'Slﬁ rs% nfﬂo\‘ﬂnqérﬂg |tt|€6rse‘£@ﬁ¥% Rect Hﬁ W apg%g}egﬁ lymer in
whighhthe fcﬂemserfem oﬂgosasﬂn@w!%usmombi@a%whqreu“em|nop/nmtdwas a
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n sone e di nen
emtpndgﬁemts dtds prefereédetorsedect BIRNTRTTN Mmqhvthe frek pase form of

vos Ml LR AT B hEboRRPRALATE R by A o o
abouemfe?at Unsome emipddihentsiitib prafert@dtdds@léct hadantyprbpyl nethyl
cel%lBis?, ﬁggta an%%fine né-ﬁ-’éwrf:-lﬁé% %&Egﬁ'ﬁﬁ%dgpva l%eepqymer preferably
an HPMC-AS polymer that has a glass transition temperature of from about 120 °C to
about 130 °C. In some embodiments it is preferred to select a polymer in which
posaconazole is soluble and which upon dissolution of posaconazole into the polymer
behaves as a eutectic mixture having a melting point below the melting point of
posaconazole.

[0012] In some embodiments employing HPMC-AS, it is preferred to select a
polymer having a degree of polymerization of about 70. In some embodiments itis
preferred to select as the HPMC-AS polymer at least one of: (i) an HPMC-AS polymer
having an average of 8 wt.% acety! content and 15 wt.% succinoyl content; (i) an
HPMC-AS polymer having an average of 9 wt.% acetyl content and 11 wt.%
succinoyl content; or (iii) an HPMC-AS polymer having an average of 12 wt.% acety!
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posaconazol e is sol uble and wherein the polyner has a

T of from about 120 OC to about 135 0OC. In sone
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mount of azole free b i el.din n
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[0015] Another aspect of the present invention is a process for preparing a
composition comprising posaconazole free base molecularly dispersed in or
dissolved in a hydroxypropyimethylceliulose-derivative polymer. In some
embodiments it is preferred to select the polymer used in a composition of the
invention from those HPMC-derivative polymers providing the following properties: (i)
posaconazole is soluble in the polymer; (ii) posaconazole forms a solution or
dispersion behaving as a eutectic which has a melting point below the melting point of
posaconazole; (iii) when posaconazole is admixed with the selected polymer(s) and
heated it apparently acts as a fluxing agent to promote melting the polymer and
promote dissolution of posaconazole into the polymer. In some embodiments the
process for preparing a composition of the invention comprises: (i) forming a
admixture of posaconazole and the selected polymer; (ii) forming a molten dispersion
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[0014] In sonme enbodi nents the conpositions of the

i nvention conprise additionally: one or nore
web@sturwizers, for exanple vitamn E, steric apCOUSmN9I/ 040652

TEC (trietyl citrate); one or nore preservatives

and/ or antioxidants, for exanple, vitamn C or/and

but yl at ed hydroxytol uene (BHT). [0015] Anot her aspect

of the present invention is a process for preparing a

conposi tion conprising posaconazol e free base

nol ecul arly dispersed in or dissolved in a
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Se‘eﬁﬁédgﬁpﬁ tsepfﬁ{?r’fef‘ @ Ptepare,he\aoBtPosiign by shespeess
com@'ﬁgﬁg} ution of posaconazole into the polyner. In some
enbodi nents the process for preparing a conposition of
the invention conprises: (i) formng a adm xture of

pogAC : ! i .
rmﬁ?egﬂ%?g gglrrg:%ww&ﬁ?g? I ng thde}qiadrri xst ?fr'dé’,% %%Jr%rzme%eabase
t enperandithe hydrewyprapymetrotisiiulasel ageiptesuspivate pagoer, (HPMC-
optio I | AN 1e nol ten di spersion;

(iii) r’%@oﬁeﬁ%ﬁ’{}ﬁgﬁ@?%ygﬁgﬁ%r ovided in Step (ii) to

f ofibn forming @;meiten dispersiopof thealdsacénazolefieebadeagisadlved in
mass fu t j rsj Y :

cont eraGr s B8R Rub MEALRRARE Folf step 018,
enboditempesature whictpisedlsovedtle Glass tlaasitibviendmsratuse (Typof

DO b ool (RETCANCHERY HRLLA 6L WAERRu B Bl o o
whi ch ¢ imelegalay dispesidresingptisirg pdsiCortizold iniHPMCeAS whetk the
L P BB S SOIRASRLY BBV RS SE3e S ESlalSh ot
posac iposaconazeie-apasePMCAS frtthe admixture provided in Step (i),

T S b b3 R Bk e T 2Bl H
admixture in step (i); and a temperature which is below the melting point
of posaconazole free base (generally about 169 °C), preferably the
molten dispersion is formed at a temperature of from about 80 °C to
about 160 °C, more preferably at a temperature of from about 120 °C to
about 160 °C, and optionally blending the admixture while heating;

(iii) cooling the molten dispersion formed in Step (ii) to provide a solid
composition of posaconazole free base molecularly dispersed or
dissolved in an HPMC-AS polymer;

(iv) optionally, prior to, or during cooling Step (iii), forming the dispersion
prepared in Step (ii) into a shaped mass, preferably forming it into an
extruded shape; and



(ii) formng a nolten dispersion of the posaconazole

free base dissolved in HPMC- AS pol yner, by heating the
w@odimoseasne from Step (i) to a tenperature whi cPCT/ES2009/040652

above the glass transition tenperature (T ) of
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provided in Ste referably above the T

t heY) Hm@fz@vln@@gg %B%Bﬁ%nﬁilv sP nyéating ﬁ'i\%?hdecq"?P@tt@ﬁ P('P\j'ded
and ajj stape(mtdmfeom!ahsmé&(.m{a%etehebaﬁeé& ¢u’tgoomrahaﬁy @flling

posaconazol e free base (general|ly about

pr ef erca9pPtionaly grnulatingdhe pétrlsdqgrshage$ Brayideddn Siep (iv), to

t enpergiiia Paffculzidproageut 80 0C to about 160 OC, nore
preferab y%at a teﬁ?perature of from about 120 OC to

about 160 0C, and opt| onal Iy bl ending the adm xture

10018y Iegiie binBGaimerts k jiglero o PReddfly BOMpBRAR S 01 of
posausnazee éwelbase/d—wmpMecselmteq taltesqrsedess than about 10

molg 2§ Gibsbfed Robickinagiie RtHIRIG o drinhePir Akl dhtng
comguositien i roaintairesaicin emi_ ém?r&tmpnt(éq’u)al ior%H) <13I annﬁ helpasesmere than
to t ed,sha

abofj A0 Gt Y htivast ol fitstordil RO P A S PRRE R Hlaugt
when@ngioiredan aﬁfeﬁvﬁd#ﬁﬂedtmqﬁhl&ﬂ a pH of fromrabiofit ﬂﬂlﬁlmmﬁébout pH
7.0, S8 s o Betiany Fustre i FiadBr ATRac b epvidtesitand
in F@h@ms for OFN 8.4 &rviroameat. In .whebmuwmﬂs it id pretdrted to

sone enbodi ments it is Ereferred to prepare

measyrR.ihginosacrnagele sinsoiyling pErfile by placing-ay aljavet ofdhe gpmpesition
into %Qilé%‘b‘&@n%d“ &h %ﬁfbnéﬁ Santath%@oﬁ.@ PIETI sélgtuSFPb&t%Q& mt QSaddle

di ssol ved osaconazol e w thin one hour when an al |q
dissgiutiom apeyamswhichhRas a pieefabartrid 1iG aad stintheraixiveafor a f rst

peri68Ibpdtirfity Rtidg 206lit 68/rRAGERS AR PadkiiRPeed of 100 RPM while
extracting aliquots of the dissolution medium and analyzing them for dissolved
posaconazole. In determinations carried out using this method, is it preferred to raise
the pH of the dissolution medium at the end of the first period of stirring by adding a
mixture of monobasic sodium phosphate and dibasic sodium phosphate salts
{NazHPO,4 and NaH;POQ,) in sufficient quantity to produce a dissolution medium
having a pH of from about 6.4 to about 6.8 and continue the stirring while extracting
and analyzing aliquots of the dissolution solvent for dissolved posaconazole. In
some embodiments it is preferred to carry out dissolution tests using a USP
dissolution apparatus |l (paddie dissolution apparatus) in conjunction with the above-
described procedure.

[0017] In another aspect the present invention provides a dosage form comprising a
composition comprising posaconazole free base dissolved in, or molecularly
dispersed in, an HPMC-derivative polymer. In some embodiments it is preferred to
directly incorporate the composition as prepared into a dosage form, for example,
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about 20 nmole % of the dissolved or dispersed
posaconazol e present in the aliquot when maintained in
waeooengidponnent equal to a pH of from about pH®I/0S1009/040652

about pH 7.0. This dissolution behaviour is

illustrated in Figure 1A for a pH 1 environnment and in
Figure 1B for a pH 6.4 environnent. In sone

enbodi ments it is preferred to neasure the

posaconazol e di ssolution profile by placing an aliquot

of the conposition into a dissolution nedi um

placgr%%ﬁ éﬁt}l fed S?IQ %ﬁglab%par laf te°‘ % f%ccﬁvgéﬁsgdoﬂ&q tl#enmaent on into

a capidule. ithoah dnys additiorad emmueutse m some e‘nnbasilmgds iobthegirocess in

whih i Rigior b BBt b e BrosB St BrorPieli e By tle
the miten dispertiemiato/a cags uldeithéudradditisaall exemqmastummwde laedosage
nat i ons..carr.i.ed. out usn@1 hod s it

In deter
form RaBHSIg Hes o SRt At 1S e tiode. (iraciont SrPRiManta TR ot
prefefred &6 thilD& sblhﬁfogm r&thwa{jmmm &irle&ampté gmg@gti)dm BMate
m ure 0 nonopasi ¢ . sodl um an | RAasI C
forr} GG FOPIAGSIARL 6 PEGYHE & PRENCLIBS AT bt Mesﬂm in some
emisodi ﬁ!éﬁt‘sﬁn§ ﬁ?éfé‘r‘?éd ioyprbﬁdé ‘tﬁéjé&ﬁp@smﬁnslﬁ@ hlﬁlﬁr ft‘Sﬁq' Wrsome
havi ng from about 6.4 to about

e PRs & 16 RESteTed 10 ik Aled rariclate faTE of orandey e the
corr?ddsﬁﬂdi?’lto?tt‘@c ln\t/é}ﬁloﬂ'vﬁﬁloé ﬁﬁor%céxﬁfbfgnté 8hd Eie%? He ﬁnﬂdure into a

osaconazo e. I n sone enbodi nents 1t Is erred
tabl@taWs;ag@li@rrm peeharge thermipduse into sapgyiles. Uspsomes@nbmlm@nts itis

BRI by RS el bABRORERN L led Byt
molenulawh)odmwsa@ pedPMG4Spn egélnulatmf@sntand rdlrppﬁwplae%aauantlty of
the PEREHES BEREPARL el GuiRBRITHoN Bl 2. 0P

di spersed in, an HPMC-derivative polynmer. In sone

oo fiTo s ']%PP&#]S%%'BB?%% bt B lactodi) &8 it R ficany
trea&mglﬁmw }mlfewbns}bwtadmmaamﬁae sbhantity :)\I‘ :ﬁcqnmdgitgngtr? o
invegt R Gm Ao Eemprsifan CemppaianpEelfveotii S HSads s

coannstﬁgea eorApEsiton ¢F thé invenidh, wrﬁdn@drmnnsfér@@ qUéntltW phmdﬁd from
ces referred to

ext rude
abouf 80 i Bepout S99 oS poRaRasazoIE Pt dre SUPEHENR Sgle or dvided
dos@.“j ¥h Some %'mbi‘i&ﬁhéht@ it pfe@eﬁ@tﬁ'dﬂhlﬁlst@@%ﬁﬂlﬁ in @i‘tﬂ'@r a single or

onprising the conpositign of the invention. In sone
d|v1g%gg$mggloppt ¢fsa composition of the invention; formulation comprising a
composition of the invention; or dosage form comprising a composition of the
invention which provides from about 100 mg to about 400 mg of posaconazole,
preferably at least about 200 mg of posaconazole. In some embodiments wherein it
is preferred to provide treatment by administering from about 100 mg of
posaconazole to about 400 mg of posaconazole per day, it is preferred to supply a
medicament comprising an amount of a composition of the invention providing from
about 80% to about 125% of the amount of posaconazole desired for providing

treatment.



preferred to mll a solid formof the conposition, for
exanple, mlling an extrudate form of the conposition,

wo eoopnzesdde a particul ate form of the conposi t PORUS1009/040652
some enbodiments it is preferred to provide the
conposition in a granular form In sonme enbodi nents it
is preferred to mx a mlled particulate formor a
granul ar form of the conposition of the invention with
one or nore excipients and press the mxture into a
tabl et dosage formor charge the mxture into

100505 BB TP We iR e shilrdpf f pEbRuafof S

invedtiorsinl areamoumt and avet ax intervalywhicls peovided a steaiBMIaleSavenage

i cul f di | | i LN
plasfi carE Gt el SEAt 1635t BBRR SR T B IRRL pby s o
patialztcﬁopbleﬂbrfto \[vﬂ@ﬁﬁﬂl is -ﬁbmlﬁlﬂéw i ?omeﬁmwr{dﬁmémestt nsr]PtdﬂmI@d to
e Bied B HRBGS CRIAIPE IR 2 TRIRIar) cameraing § compedtion

of tf@qmﬂlbw &'k %SJQEQOWE@!“FhQﬂg afc%hmébiﬁbh @f‘th@qmﬁtlﬁh arm
nposj tion of the invention dosage form

am%hﬁwg'ﬂggﬁ%“ @ORPLEIG ma f BPSQC]Q@aF‘ﬂ% é%?lPQ}H 40Q e af
posééHHaEbléto%ﬂ;? Gn Q%“g‘lé by diviaey 'd@@é ;Iré@PﬁtﬁPmta ditfdedBob& BID, for

about posaconazol e day,” either in a
a pesiod gf é’om ahﬂUt/ 5d|% ab@éis@ days te @ﬁ'@e\’ﬁrﬁ StRadyrelate javerage plasma

con%rﬁ‘rfagbﬁ ?%aogcbf g8y a?ﬂo%'i 3?@hgﬂnL it fdsPabodt 7%"’/”84 & p&fient

e an anount nposi tion of
popiiatiemta whomfitds ﬁdmstgwedcgmstegﬂwgtade avergoe |ptasma of the

r I t
cont R i 1 oL R3O SRR 15h0Be0 ORI s
popalation torgBomit lshdmonsiemdazol e, preferably at |east
about 200 ng of posaconazole. In sone enbodi nents
wherein it is preferred to provide treatnment by
[0020] MOthert ampeots a‘uwdcadwab\agés d®e myention adbbswoarodppatent from
nazoledgsr day, it is preferred

rol g g BRaintBa AR e BB R Mg arount bf a

conmposition of the invention providing fromabout 80%

to about 125% o anpunt oi_aconazol e desired
for providing téﬂ-ﬁﬂﬁ@ﬁ—?—%&'—é}—ﬁﬁ—w Senbodi ments it
' eferred. to adm ni st .th .
1003}, BB rErsarh TS Rore Sl SRS EIBRY b reygwing Hetiled
desé\rgm%a the SpparbiedSigates inwhickge pl asma concentration
( g) of at least about 319 ng/nL in at |east about

[00274§°/05§uré11 presents a graphic representation of a dissolution profile at pH 1
(0.1 N HCI) for dosage forms prepared using three different compositions of the
invention as determined using a USP Apparatus Il with a 100 RPM paddie speed.

[0023] Figure 1B presents a graphic representation of a dissolution profile at pH 6.4
{50 mM phosphate buffer) for a dosage form prepared using three different
compositions of the invention as determined using a USP Apparatus Il with a 100
RPM paddie speed.

[0024] Figure 2 presents a graphic representation of Differential Scanning
Calorimetry (DSC) data obtained from a composition of the invention comprising a
1:3 wt. ratio of posaconazole:HPMC-AS (M-grade).
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patient population to whomit is admnistered. In sone
enbodi nents it is preferred to adm nistered a

W@ opasi3vd on of the invention, a formul ati on CPOPUSR0NH0652
a conposition of the invention, or a dosage form
conprising a conposition of the invention in an anount
provi di ng fromabout 100 ng of posaconazol e to about
400 ng of posaconazole daily, in a single or divided
dose, preferably in a divided dose, BID, for a period
of fromabout 5 to about 10 days to achieve a

eady-state avera | asma co cen
10028}, Bidig’ 5 Bicselits s B0l iERefaleT Bt f kA s oiaet pififactbn
Spebt?!im(?ﬂh c:{an{yabmbh eNthednvéntioh icbmipfisiag mf{yraitmeﬁnogm ? 1: %
S al e aver.a rat,l on 0 a
13, |aa§3f%£iaafaczzgzw$?*ﬁiﬁ¢ﬂ\§aﬂ aEaie) Pigtiedasdpiesg versus
d.ffr@@tioh@hbler{@npﬂea&é@as betwhgm it i s admini stered [ 0020]
er aspects and advantages of the invention wll

Q h
[ooz*egec F[%r@@ﬂ@?ﬁéhtsf 4 graphie) Hepmsaata@sﬁ of thecbldia?ﬁ@relvelblobsewed
the a

ended figures. Brief Description
aﬁe’?@%'ﬁ‘@&ermdﬂ'}imﬁﬁéu lestseh 100 madasedinde Fr%’r%”?‘lﬂ‘%"? of: () a
posé’&?ﬁ&blé%dspéhsid?ﬁ(ﬁoabhw (ﬁﬂa Hﬁie%'[ddﬁﬁul]gﬁﬁéérdc%éﬂé/ﬁpmc-As

appended figures in whic lgure 1
polymeé sempgsition ptaﬁbﬁu@vemégm earipingdiima capSue;Anss@l) aimidied

grarﬁﬁé}wogﬁﬁﬂazelgllﬁlﬁ@ -AS 'ﬂogﬁ:’e" cBﬁ’l'onﬁéﬁ??th%‘?N@ﬁuBﬁ fied ted

ree erent 'c ositions o e Inventio
into e drfﬁerem(ﬂormat@na awpreqspdnrao tablets. with a 100 RPM
paddl e speed. [0023] Figure 1B presents a graphic
representation of a dissolution profile at pH 6.4 (50
[0027}/ EinsehBipredants 2 gyaphin reprasestadjon obthe piasma levelsiabisaryed

a8 istring o S0P BB . 100 ot el D Basgans” of 0
a pgsadohazolgpnsgension INdxaFRl@)u (i aZnipedgrmnuiar pogacophzae/HPMC-AS
PO TIGEEP R0 B JRMPHPE PR LR CaPEHoa (i = Ted
granuwvsawnafzo%moigs Epo[yhfér\gbmpbﬂggg ]oﬂfilge mventlgn incorporated
0 e: i gure
'”tog‘f’ r@'}“éﬁﬂ?f‘ﬁ af‘@é’f'%%éaﬂ'iz’ %ﬁ el an g( Ray Powder
Di ffractl on Spectrum of a conposition of the invention

conprising different wt. ratios (1.1, 1:2,
[0028] Figure 5presents a graphic representation of the increasing rate of

posaconazole degradation when it is present in polymer melts of increasing
temperature for a fixed amount of time at temperature (% increase in HPLC signal of
degradant).

Detailed Description of the Invention

[0029] As mentioned above, in one aspect the present invention is a composition
comprising posaconazole and a polymer, wherein the composition has a solid
density of greater than about 1.2 g/mL. Without wanting to be bound by theory, itis
believed that in the compositions of the invention the posaconazole is present either
dissolved in or molecularly dispersed in the polymer. Without wanting to be bound by
theory it is believed that the inventive compositions display either solid solution
morphology, albeit it with a very low degree of fong-range ordering, or the
compositions of the invention are essentially amorphous and therefore have the
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1: 3, and 1:4) of posacopazol e: HPMC- AS ( M gr ade)
plotted as intensity versus diffraction angle
w@eopnessed as 2-theta). [0026] Figure 4A presPOI/ESH09/040652

graphic representation of the plasm | evel s observed
after adm nistering to human subjects a 100 ng dose

under "Fed Conditions" of: (i) a posaconazol e

suspension (Noxafil(r)); (ii) a mlled granular
posaconazol e/ HPMC- AS pol yner conposition of the

i nvention contained in a capsul e and (iii) amlled

morgranul ar posaconazol e/ HPMC- A conposi tion

f
PRICINYheiAshMatR & ppvard al ﬁi e?%xﬂ‘%ﬁ”?‘i"‘?ﬂ*%ﬁﬁfe contemplated

heref.ﬁbyr}He%rrﬁmd.@émeanﬁs sAelebiibAy HRPLARES in"| ORdidculal ur e
4B presents a graphic re resent ati on of the plasna

dispeesjan’ s mieEdisngreen’ eAndisRAryoR Loyl bereinfenporvenjence &
descibk%He Em Béﬁoﬁg‘mﬁe va@ﬁﬁcﬁg' Q%ﬁﬁ?é h@ﬁéﬁ oPéregél‘aklf)ﬁ and at

posaconazol e suspension
Vaﬂ@ﬂsatnmp&fatpr%aconazol e/ HPMC- AS pol yner conposition of
the invention contained in a capsule; and (iii) a
m |l ed granul ar posaconazol e/ HPMC- AS pol yner
[0030p nibe imarpholody ofreecompasitiaroof the gweptiorais dettengrderstood in

partptisBfers BEAE 2, BBk Bres SRR VB ARy Hll sganging
calotimetry (DSE} sbtainedalsingdé s ampiecaf accovh positivgrod the inventioheraving

a weight B8 bTAENG; RS R FosEoria ol e WSSt '€ Eiayim 2 shows

that(tﬁésmmésednsplawmém@e en@dth@ﬁm d@ﬁéﬁﬁlaaﬂfaboum @) vitslch is
on

congigigiwih et Beint (TR stasscrnsitho deppaAtirS 00 of &

matE@dTIPAGIng 'aoéingl@ PRASES if1e AR ANeHligsBILABA of aRPdssTRéterial. The
wherein the conposition has a _solid denS|ty of greater

inventss hayiytpund shmilar HSGrpehayiar usissample of srmpgsitignsisf the
invenBl&® Which! donta‘i’n Rldight patid JSWIPMO -AS 9099‘!@9%351:&@0@‘&%"&%

i nvention the posaconazole is present either dissolved
of from ahoutrdi1cRalyragetRosarefaRzok-te absut hd pebimermosagynagole:

wanting to be bound by theory it is believed that the

i nventive conpositions display either solid solution
[003#9r Fhelabgencendfinystaliinityin areompositipn|ob ihedeyendionsan be better

undbRtShd PR FGEAES {0 ¥EguR"3, Wiich presents a pair of XRD powder patterns
obtained from each of two different compositions of the invention. Accordingly,
spectra A(a) and A(b) shown in Figure 3 present XRD data obtained using a
composition of the invention comprising a weight ratio of HPMC-AS
polymer.posaconazole free base of 3:1. Spectrum A(a) presents the data obtained
using a sample of the composition aged for three months at room temperature and
spectrum A(b) presents the data obtained using a sample of the composition aged
for three months at a 50 °C storage temperature. Spectra B(a) and B(b) shown in
Figure 3 present XRD data obtained using a composition of the invention comprising
a weight ratio of HPMC-AS polymer.posaconazole free base of 1:1. Spectrum B(a)
presents data obtained from a sample of the composition aged at room temperature
for 3 months and spectrum B(b) presents data obtained using a sample of the
composition aged for three months at a 50 °C storage temperature. Figure 3 also
contains, as the lowest trace on the figure, a diffraction pattern obtained from a
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conpositions of the invention are essentially

anor phous and therefore have thenof hology of a gl ass
woradoenizgbe Any and all of these norphol ogi es aP@r/us2009/040652

contenpl ated herein by the terns "di ssolved in",

"nmol ecul arly di spersed in", "nolecular dispersion”

"nol ten dispersion”, and "dispersion”, used herein for

conveni ence to describe the conpositions of the

invention in various stages of preparation and at

various tenperatures. [0030] The norphol ogy of a

SI tion. of i nvention der st '
sanfpig Bt spomboaan & iFe MeRrage wihia oiirent aaes of AEMC-AS
polyfnﬁ#ﬁ'l{bﬁa%eq_f) whidH i€ pestlentat £ 8:aTatio) with aéspelci®t gasatéizble.

obt al ned using a san‘pl e of a conposition of the
i nvention having a weight ratio of HPMC AS pol yner:
[003’2}5 AHRPEetS of Flgﬁreb:?iﬁ@ldéfe t?\aﬂne cﬁs&Wn@ psabshEZole s

hese sanpl es display a single endothermcentered at

det%@é‘iml“ any qithe samelas pkent aftesi sferage unfemhaated ernditiong. The
OSSP 83 LS TRt ko b g
wt.% of aampie, wcoadlgglastbea@detaulmlcatﬁh@tufmo@mqsﬂ@nh at thefiovandion

confiylh o cHSGINRNAEREna1R BB s RIS FaBpotl o

wit. %@If {hessanmple agamaned| § hér)@RD Uatamfcﬁig&re SraraddS€ datalof Figure 2

i BR3A A5 B PphBhine bouon sl prase ana
littlecoryrad lahg rarigeyorder. & I'cemifpms iDSG)andJXRUmnta froemFEigores@amd@ are
Wi th r

congsleoE it S5 PG Sun pBv B vepLioh R artec i p Slse

havit@cdh arhofphousl hiorshiotdy. conmposi ti ons of the invention.
Accordi ngly, spectra A(a) and A(b) shown in Figure 3
present XRD data obtained using a conposition of the

[0033]v eREbNB eRfitdirh&hts ScompeRitiRE of ﬁﬂé iRvéttionPbvideSan exposure
yrrep osaconazol e free base of 3:1 . Spectrum A(a)

ashabqyt 19, 098thanaiel ween A aor@a?ﬁw@ ¢fithe Kwention; a
forrﬁmm¢dm&rsufgg@eori@6sm6ﬁ sﬁhgwniehﬁo@torae@@é RFALAPHSRG a

nd_spectrum A(b) presents the data obtained using a

r@mﬁlpe ohthe inkertioRp» administeregd de athyiman-patienhiprarametinta
conﬁﬂllsg@ thé %ﬁgﬁﬁehﬁmo%{?(grgtg%q ?%55&@%@!2& 3D aEE RhdsNRYRd

rgure pr esent tal ned usi ng a
condiiop®sin sapre embodimeints, éris preferceshiorprevide aompiogition ohtheo

mv%%tgﬁ'fnjrlvg r%‘gﬁ’ g;%lté/ FBrn byRRRAE AR SR PedrhfssithdAs Brefdrabiy illing it to

a particulate form having a bulk density of greater than about 0.6 g/mL, more

preferably a particulate form having a bulk density of from about 0.6 g/mL to about
0.7 g/mL as determined by gravimetric measurement of a measured volume of the
particulate material. In some embodiments upon oral administration of an amount of
a composition of the invention containing the equivalent of about 200 mg of
posaconazole free base to a human patient under Fasted Conditions the
composition provides a Cnax plasma level of at least about 670 ng/mL. In some
embodiments, compositions of the invention administered to a patient under fasted
conditions in an amount providing the equivalent of from about 80 mg of
posaconazole free-base to about 500 mg of posaconazole free-base, preferably from
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presents data obtained froma sanple of the
conposition aged at roomtenperature for 3 nonths and
W@ p@etizaino B(b) presents data obtai ned usi ng a BENPE®ov640652
the conposition aged for three nonths at a 50 0C
storage tenperature. Figure 3 also contains, as the
| owest trace on the figure, a diffraction pattern
obt ai ned from asanple of a conposition of the
invention made with a different grade of HPMC- AS
pol ymer (grade L) which is present at a 3:1 ratio wth

abé&ﬁﬁﬁgﬁ% F&%@ﬁﬁgg@&&bﬁ% P%@lba-gg roiGéd é Ofln B GHGEAt to

crystall'ine pos conazo
whde ibistasithiniatesg,/ofct !easéabwt;aSésngénbn after st or age
under heated conditions. The XRD techni que enpl oyed
has a [imt of detection of crystalline phases of
[0038putn ahatiwerspectd e iavertbnotherapgusic ot hexpbyldetictreatment of a

rungafipfeRlh oubsa FETBRTR BT BradhlfeleAtich Eifggion of the
mvBhM ﬁggimihmmrslr@% ?tbnigﬁosiﬂor%fctﬁe id%nﬁmmk @ dosage form

Th d. .DSC d .

comPRRIPE 5 SOMBREHOD O HRBYSUARILAR BmOHE, WIS SHNHER G 2

paﬁém td Wriemtit BradhfsisRréd 6FHt fedll asmme rigiht] strm@o I ong
ange order. Therefore, DSC a XRD data fromFig

e”‘?°ﬂﬂb‘-‘"§s Aherapeiiis o EPRNWACIR tr@PW%F ohadngalinizatigh |'90W0V‘ded

to & PHlidHl iry B&ed ih@\‘édf ‘by %Péliy'ddﬁﬁm@feﬁﬁé é’&orﬁp@éﬂ?&ﬁoﬂﬁé’ iVentidh; a
anor phous norp In Sonme enbodi nent s,

fOFEM?éIQQ |comﬂ§msﬁa Qqﬁeoqsﬁl@emf mmnwumnd@r 2 A0$3aeJ9 TR somprising
fibh bf Ble |ﬁ6ert|%ﬁ$ﬂ aﬁ‘gﬁ'}éhnil\gmgﬂ Qrmcfé%%%qmﬁﬁnt &f from

co osition e |nvent|on fornul ati on conprisin
abau @bott 0 B of pesagenazele &ﬁe base durstegebly frem about 180 to

ab&gm d s?g %oﬁggag?ﬂeﬁ'b%geol{o tﬁ@?aﬁéﬁfem L e 'eﬁlbodlments daily

to a human I'n an anou
orat administratigntofiea mpmmf the inabolian; adormmjaticin comprising a

coRB38R8T 87 b /o6 2P SudtaBE Fork Sl gHsHATS LbiyBBG ol he
inveotigroisi an aﬁnomt wHich pmvndes tmanequwaier;laxf fmmﬂtmule |80 argrofoy
t

pofigonafdle ieg e o8 pEAIERR MY B o BkPRael ot Bhes Hiterany
frofrhatibuah60ito &bdut @501mg posaeopasfiefredlbrse i provided! &t £single or
avigetHoss apdds FhreatetBr A peritr 8f e I iest stpach- Sl Coug plasma
levePaRat & Bboitf318 rigARE i adedstabaBt PE%oha padieht gopufitien to

material .. I n sone enbodi nents upon oral adm nistration
whom ik js administered, or to target a Cavg of at least about 228 ng/mL in at least

about 90% of a patient population to whom it is administered.

[0035] In some embodiments it is preferred to provide a dosage form for
administering to a patient wherein the amount of posaconazole contained therein
comprises from about 80% to about 125% of the desired amount of posaconazole
free-base equivalent in accordance with FDA guidelines regarding manufacturing a
medicament.

[0036] As mentioned in the background, posaconazole bioavailability exhibits a
strong food effect. The label for Noxafil®, a commercially available form of
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a conposition of the invention containing the
equi val ent of about 200 ng of posaconazole free base
wo eooa/1ke3n@n pati ent under Fasted Conditi ons t hBCT/US2009/040652
conposition provides a Crax plasma | evel of at | east
about 670 ng/nL. In sone enbodi nents, conpositions of
the invention adm nistered to a patient under fasted
conditions in an anount providing the equival ent of
from about 80 ng of posaconazol e free-base to about
500 ng of posaconazole free-base, preferably fronabout
160 tq about. qg Eosaconazo ? ree - hase e%.%..
POSRGPRRZRIR °8"18§F'P8r?fy YR RAFACONFZ0IeBRP AT 2] 'Wf‘ i which it Is
dispeRsitslé, (866 fur eﬁaﬁnpmthéent{y%ﬁﬂbxéfn@aﬂﬂkfwiysm@esmf f the
i nventlon, rapeutic or pro i c_treatne 0
ReRTBRGE PR A TICOrmsraion LS Palrad it Fishendgy At ki gt forth
hereW)rEL@Péétg fhatGh the SHRERES bt by ableitd admnme:t pé¥acodazole orally
formul"ati on conprising a conposition of the invention;

toa @?“%Ptd@gﬁ':q%eq GPFW'E@% FP@#'Q jor 'e‘*r\?i&@ peigivende tregtment using
i n an anount whi ch provides a Chmax in a
a"°{€§¥ﬁ’§m@o whomit is adm nistered of at |east about
335 ng/mL. In sone enbodi nents, therapeutic or
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patl ‘'ent | n néee € .
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sup;t.»lgﬁ'n'gH t'l‘h?éqdl 'n‘?’éﬁg e%e&ﬁi@&%f édrR Hls Btiélbgfﬂ E&HZ%[E
ron of e
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problemam | Thre mneranrsalmrfbunmthahonat admnh@ratlble ofg forcradation

from about.. 80 .t.0 about 50 f asa onaz
comslgh ARRfPLion it Avelilonentn) oBBTARSR g creet mat
is, opalalemmistration dfraefowblaaﬁnn ¢03nﬂid‘s<a193@bompbs1tld>mof5tha’mvent|on
or al adm'n stration

nbod d
provda ARV e SHET iRsaR T azAIe SHrOS I ATl s vaiaRily i ng

buoaavammpsutosga paftueﬁthﬁ;puweﬁtregmdle@g oPwhBétb 80t ffinfllation is
1 SIn n‘pOSJt on_of the inpvention in an armunt

ad"WfF' hedp‘t‘ T%QQ Ganditiogs oy EReRe Gonditicasn Mosrrvesovhay tbe

res&t@%@%ﬁ&l‘%aﬁﬁrﬁstfdti%ﬁ ol?ﬁf’f@rn‘hﬂatﬂﬁ%&np':r@ 8‘@ W&ﬁﬁém €
free base, preferably from about 16 out 250 mt_:;

'"Veﬂé%é%%?[@ﬂ’@e@ taope Sbtained qﬁe@\aﬂa@astéaéloa oélaﬁ@qewate
amdiint bflfsbadaReohH the f&rﬁP&qﬁ@e?ﬁ]ﬁ{era?ugﬁévaﬂg?le orfuRRich®

a st eah{ state Cav asna east
e

r
(Noaaﬂbé) ugder eithenfed eongtions asfasmdumdhe goppositien of the

I t a
B e e e L A
bioavailability across a population of subjects and higher exposure levels (AUC) in
healthy volunteers to whom it is administered. Moreover, it is believed that similar
results are achieved in patients to whom formulation comprising a composition of the

invention is administered.

[0038] Moreover, oral administration of dosage forms comprising compositions of
the invention yield remarkable and unexpected increases in both plasma levels and
show less variability in bioavailability across a patient population to whom it is
adminstered when compared to oral administration of compositions containing the
same amount of posaconazole and the same polymer but which comparative
compositions were prepared by spray-drying techniques. The inventors have noted
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about 90% of a patient population to whomit is

adm ni stered. [0035] In sone enbodi nents it is
w@e@baeged to provide a dosage form for adm ni BECEUB29G9/040652

to a patient wherein the anpbunt of posaconazol e

cont ai ned therein conprises fromabout 80% to about

125% of the desired anount of posaconazol e free-base

equi val ent in accordance with FDA gui delines regarding

manuf acturing a nedi canent. [0036] As nentioned in the

background posaconazole bioavailability exhibits a

thatctbr on f or

Mepsifons o sBS piastRC S onaue stik dety M brss of 1.2

g/m¢_r %baﬂa\lrdrttﬁs Ih@g?ﬁ@ﬁﬂé@{cﬁthﬁf WhEMnilied, BorAPekititnsi df thidiineéntion
i s dispersible

h f
i A ieAL Frak PO &t kot of STl Tol i Wb pured

volmﬁé 6hthb§>anr&.wt@ Riatdridlis rﬂeéélﬁe@aﬁdvfrﬁétﬁcéw ﬂﬁﬁslhﬁﬁﬁsﬁmafhe
set forth herein) ggests that in the

inveters g Bpteg Bl FPEM-dried CompasHione aviRsdhe swas Gatio of
pos8Eéidz élet &@p&?ﬁhﬁﬁ %f\d Wﬁ@&(hfv@%e@ﬂ%éﬁdr@&‘ Bsing the same polymer

consi deration’ s Iven to treat ment
as the sompesitienheldhe prmgsmyn ibit 3 pulki dengiy Dfelﬁs%thaﬂ@%OUt 03
g,mcp_xan'pl e, those with prol onged neutropenia from
chenot herapy, are often di sadvantaged in their ability
to intake food or nutritional supplenments. This

ooy RS T R L Rl S Y P
adntihistratioresf sachmpositianadfitiosinvéntior§ unden lettheérded conditiorsi erdasted
corR@RY Bisty P K relfi beraually e Sefie A Bbetabieved By "
intré\iﬂrwug av Gﬁgﬁl’%ﬁfﬁtﬂbﬁ :o:fl gn ?ﬁuwmmostacaﬁaz@ie §lh9‘beh$w|¢ ntraple |,
velGicPrrists TiereaiR ohdes Woh SUMA e AT B0 GIpAe
infopRhtigtit popul ation regardl ess of whether the

fornul ation i s adm ni stered under Fed Conditi ons or
Fast ed Conditi ons. Moreover, when the results of oral

[Ooﬂ@imA‘é i8lidhBivh 96 dimidistrat 6ﬁ~'bﬁhé eOmARiIBANSAHIaBle posaconazole
conposition of the invention are conpared to those

suspppsipm dipayeilahility ghpesasonazale is gﬁneaailyamwdew adgpipisiration
I

of WS RRR A Elilob PN ek € RIS Eblokerpa e

tablecbovei dhe deta indabled szmmalw tm& a fornulatiomuemprising af

corﬁﬂb‘asltlon of the invention yields remarkably and unexpectedly improved PK

parameters when administered under either “fed conditions” or “fasted conditions” in

comparison to results achieved by administration of the aqueous suspension
commercially available for oral administration administered under “fed conditions”.
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invention yields surprisingly increased
bi oavailability, with lower variability in
whe@anza3b@bi | ity across a popul ati on of subj ecP&T/US2I9/040652

hi gher exposure | evels (AUC)

in healthy volunteers to

whomit is admnistered. Mreover, it is believed that
results are achieved in patients to whom
formul ati on conprising a conmposition of the invention

simlar

i s adm ni stered.
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posaconazole is generally optim zed by adm nistration
# Capsules and Tablets | and I were prepared from a particulate form of a composition of the invention

comprising hydroxypropylmethyicellulose acetate succinate (HPMC-AS, M grade) and posaconazole

free base, which particulate was prepared by milling the extruded composition. Tablets were prepared

by mixing the particulate form of the composition with ascorbic acid, HPMCAS-M grade, silicon

dioxide, magnesium stearate and either: (i) microcrystalline cellulose and low-substituted

hydroxypropyl cellulose (Tablet I); or (ii) povidone and sodiurn croscarmellose (Tablet 1), followed by

tableting the mixture using direct compression.

b Capsules were prepared by mixing the milled particulate form of the composition with ascorbic acid

and HPMC-AS (M grade), and placing the mixture into gelatin capsules.

Civ suspensions were prepared as described in Comparative Example 2 herein.

4 Values reported are average for the group studied.

® AUC(tf), value end point determined at the point in time where sample contained minimum

quantifiable amount of posaconazole, (LLOQ, lower limit of quantitation, 5.00 ng/mL using a
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of Noxafil(r) under "fed conditions”, which is

reflected in the studies presented in the table above.
wab@odza3eo i n Table | show al so that a formnul at POTUS2009/040652

conprising a conposition of the invention yields

remar kably and unexpectedly inproved PK paraneters

when adm ni stered under either "fed conditions" or

"fasted conditions" in conparison to results achieved

by adm ni stration of the agueous suspension

connercially avai l abl e for oral adm nistration

d. under "fed condit TAB
o oo By ARG e SRR OYARERN o HAnDY PeSEDAPE prsen
in plasmarsaiples chiaipsisirdm subjest blbdibdraws)ent | on conpri si ng

f dr ox I e

Ve iR R KPRy iy B S e SR Se TR s o

9 Apparehi dedrarice calnglated parAdiC(hyaloed. | i ng t he extruded
conposition. Tablets were prepared by m xing the
particul ate formof the conposition with ascorbic

[004]i CFurtHE’NEbf&ed Mw}] slalsw et thecfond @ffext dblslenl@ﬂgﬁﬁflg: other oral
stearate and either m crocrystalline ce

fom BV PSS BTeBaCs BRIV BTt aPMiTgabop g Aosage

fornh Lindét“Féd ConBRivhs!an omperisctio Winfiniee sRdniide Saste bl et
I1), followed by tableting the m xture using direct

C°’T§&W5‘Féé§§‘éﬂ§ta@é % Glinainaigd khef loapiations, campisig @ RemPposition

of th8 Investioradre 'o%iy%:ﬁ@fe?‘é@f Téth@ | ﬁﬂﬁBPﬁhEﬂ‘:ﬂ@s Mat Bral
ascorbic acid and, HPMC- AS (M grade), and acin

admipigiratien ofia eprarasitianyof dhgisyeretion weldwbﬁm@mgtem %Wéraée
subﬁfaﬁﬁ?\[}ﬁﬁe §§m@ea°sctgb§l¥£‘vdllQbI@‘fFB?ﬁpﬁ‘avgﬁoﬁXéHWHEﬁtnég\eﬂ\?j &ta

reported are avera or the grou stu
posacsgiazole, susaemmoremqi@ntst urw@r dedicaeditiens’t Ascerdingty, lmaddutlon

to t@éﬁ@;}%ﬁ%@ 8@@2@% et o«{b‘ ﬁﬁgﬁ\%&?rﬂ% rp%#@u%t ?ffar?m&.on for oral

adrgjoiatratiiaratanoprisirly @ Gompositiorusfi the irdention also eliminates the food

efed AV ML el na R B R SRR T ipud e resuts

are abaldéabﬂrleﬁiorlhrcmmdmsm?es bf ﬂhlemmlzénmlomvm)athgf théadiosage rfemor ted
are, cal cul ate nfinity.va on o serv,
acnBterey Somplies e coliparits ot FR iRaRESn RUpB I B myiten
parﬁ%dﬁté )enb:@su&ﬂed (MR gaihtirruap ity or ik et foab of 8 abletipiedared by
dir E effc‘f bs rvd)?5 u3| ot her raI fo”mltattPll ons
e(:: %BBFGF%WH P%P r?@f%é‘ QB‘M’W"&{Sr abletng

ierité) &ed oML o801 foR tiblets Fﬁﬁd @de)ﬁ"lE n vlnfh capsules filled
onpari sgn to adm nistration under ast ed

W'”'C%ﬁEmPP%JH%" 9f thg inMgptemnt i al Iy el i m nated when
formul ati ons conprising a conposition

[0042] Presented in Table Il is the variation from the mean Cpax and AUC values
reported in Table | in the measured values observed across the subject population
studied to obtain the data shown in Table I. The range of variation is expressed as a
percentage of the ratio of one standard deviation of data to the mean value reported.

[0043] The data reported in Table Il show that among fasted subjects, the oral

suspension showed a broad range of variation between individual subjects.
However, fasted subjects receiving a dosage comprising a composition of the
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of the invention are orally adm nistered. Table |
further illustrates that oral adm nistration of a

W@ o09p029300 on of the invention yields PK paraneP@r/ES2009/040652
whi ch are substantially the sane as those avail abl e
fromintravenous adm nistration (l1V) of a posaconazol e
suspension to patients under "fed conditions".
Accordingly, in addition to the remarkabl e and
unexpected i nprovenents in exposure, a fornulation for
oral adm nistration conprising a conposition of the

mveﬁtmrUﬁeQFe@é&p h@bé BisiMifRanihRwep Brcehfage lof obﬁﬁmye @mong the

oral adm ni stration of the suspension. These

subjeqts 8wdiede results are available from conpositions of
the invention whether theygggage form adm nistered
conprises the conposition of the invention in the form

Comparigonpf PeEgntags yarigtign:fram WPANNILG i Parametprs Obgenver Affer
Admuatstwhmmmg Bogderof Pbsacéraxzole of a t abl et prepar ed by

Stdﬂ; Cbl pUI’I}JI’ACbe ITgL dl dU'IAXI U}ge UA l1l., flf IAI l:‘u B
rticulate and]jvarious !tabl'eting excipients (seg

Tabl e | sﬁfai%‘t’sfs fI%é%Eabl et abs:ebﬁ'pp lr?qleéﬂ coRpeaules on IV Admin

s YFase042] (Padesdnt Eestach [TafFbeted)| Pl(Glafate) | (Suspension)
PAral g ONJE S 4 sent a € {
m@%l n_fromithe nean |Cmx_and] AUC val ues T €] orteju:ed)

in Tablé | in the nmeasurled val ues observed across the
cmsubj ect | popRiPat ijon 18RaIdiled 28% obf ai 23%he| daRa%shown 18%

(ng,',l;ﬁgl e |} The range of variation s expressed as &
D entage of tHe ratiolof one standard ¢deviation of

data tojthe nean val ue rieported.|[0043] The data
AUC éborted | goFablie Idgeshow tdga, anonged,ast ed2eybj €ct s40%
he @e oral suspension showed a bropd rangejof variation
tr-B¥Peen | i ndi vi dyal subj ects. However, fasted subjjects

recerving a dosage conprising a conposition of
t hei nventi on unexpect edlf%( have a significantly | ower

0044} ¢ Bhe @bty QEMEaSHTE P RATBME Ers aM9Ng SHbIeSts:Ie WIOBY,
Noxaf®golal sliHehdibn br 6 o'naﬂbléﬂ is Bédﬁ'fmlgﬁ?édjiF ?lﬂ‘trPéflllusFated by

par aneters ano Noxaf |
thesdatp imEakie llbtvvf\@fg?s@@@ﬂ%lﬁlﬂ @9adysstawlﬁ.r@ws@a ainec by t her
sof SR S0P LI M TOEbeddio HASIA BRI 104
patignt® amlqhgi with Bicutefmyelagenays lw&smww&)s iTablet IHrindjedtenthat
99% 'dfthe bdupXudied had a Cay, value of less than 1920 ng.hr/mL, 50% had a
Cavg value of less than 486 ng.hr/mL and 5% had a Cayg value less than 170
ng.hr/mL. The mean C.y, in this patient population after administration of 200 mg
Noxafil® /TID) was 582 ng/mL with a percentage variation of 64%. Due to the broad
variability in bioavailability 200 mg TID was deemed a safe and effective dose,
providing a therapeutic level for 90% of the patient population (C,vy value at or
exceeding 228 ng/mL). This study indicates that variability in bioavailability across a
patient population to whom Noxafil® was administered is at least as great as that
observed in healthy human volunteers. It is believed that the unexpected significant
reduction in variability in healthy subjects to whom a dosage comprising a
composition of the invention was administered will be reflected in a significant
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patients afflicted wth acute nyel ogenous | eukem a
(AML). Table Ill indicates that 99% of the group
watwditegdohhad a Cavg val ue of | ess than 1920 ngP¢ir/UR1009/040652
50% had a Cavg val ue of |less than 486 ng. hr/nmL and 5%
had a Cavg value less than 170 ng. hr/nL. The nmean Cavg
in this patient population after adm nistration of 200
ng Noxafil (r) /TID) was 582 ng/nL with a percentage
vari ati on of 64% Due to the broad variability in
bi oavai l ability 200 TI D was deened a safe and
effective dose, ovi d| ng a therapeutic | evel for 90%
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Table 111 [0045]
in variability and
rved in adm nistering
of the invention, it
on of the invention
s needi ng
of from about 80 ng
conazol e, preferably
about 400 ny
single or divided
fe and effective
In sone

t herapeutic evel of2 posagonazol e.

[004%]’0 HHsEBBhthé §uﬁpﬁsuﬁ§ PE AU irt \‘Parfb'bﬂiw & élﬁmﬁﬁ@dﬂ“&f @fooé

ITpOSItI on of the T'nvention and at” an interval
effem Obsep\fQWP @dministeBag ¢ dosagecuapRtsing acenppsition gt thswentnon,

it i is ed'tHat7v§t( %C&MEOQ% ngﬂhé lﬂ\fénm?@écfmlhét ed ora yto

mnlstere nents It Is er e
patlpnt:»\ne@dmarpoaamnﬂzoleftharaom ipaR amoont offfranm ebWt\ﬂ@rmg on

posggc\%ﬁé*eatg t&bﬁéﬁ%&g%?&%zue ﬁ{e?é’rbﬂl? & 563&}136 Oétrﬁd €

posaconaozle to about 400 mg posaconaozle per day in either a single or divided

dose, there will be provided a safe and effective therapeutic plasma level of
posaconazole. In some embodiments it is preferred to provide an amount of a
composition of the invention and at an interval which will provide a steady-state C,q
at least about 319 ng/ml in 75% of the patients to whom it is administered. In some
embodiments it is preferred to provide an amount of a composition of the invention
and at an interval which will provide a steady-state C,,, of at least about 228 ng/ml in
90% of the patients to whom it is administered. In one embodiment it is particularly
preferred to administer daily, in a single or divided dose a composition of the present
invention to a patient in need thereof in an amount to provide from at least about 160
mg of posaconazole to at least about 250 mg of posaconazole, more preferably about
200 mg of posaconazole.
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90% of the patients to whomit is adm nistered. In one

enbodinent it is particularly preferred to adm nister
wa@l2000429300 a single or divided dose a conposi t PONUST009/040652

the present invention to a patient in need thereof in

an anount to provide fromat |east about 160 ng of

posaconazol e to at | east about 250 ng of posaconazol e,

nore preferably about 200 ng of posaconazol e. [ 0046]

Table IV, below, shows PK results obtained by

adm ni stering the indicated dose (in ng of

posaconazol e free base equival ent/Kg of subject

wei ght) to cynonol gus nonkeys under fasted conditions.
[00461 b I TableM\C betoa sisows PKREsulisibtdisedby admérsted rtgﬁhe mdlcated

dosf{ym 3 Biacpretbie Foe askis Y eie SFFpiect Helahd o
cyn6PBITRE Phatkeys aw@érlfaété@ cHieifdris. (Tabldnsesiapaastie PK results

formul ation, [0047] Table IV shows that on a wei
obsgfyed Aftet agrinisirafipe Af varioua Seryiations WitBidthe Ris results,0 ewed

aftef QEmffstRMoh OF tHetnsthédcRillg A0 SITabldNbXHHiI® PBYAtonaZole formulation.
posaconazol e adm ni stered to nonkeys used in the

study, and in conparison to material prepared by a

[00FA! %‘Ei@’l’\/%ow%cthaﬂ o wefgg? X8Estead .shﬂ%éh herkai Gresééd
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o rEls LA i Q0BT o R Sl AR A 2o
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of thEefitbri B BRB Gl b o RUe S BB ROS Bl i
obsblpvedlater ngal ad:;ntmsttdltnah of an gqﬁwhlengar?ewlmdf posaddnazole f
.as ed. materia [ OV rticle size range o
confe}lr&q_qs é%?th%dﬂ?%qﬁofﬂ T%uﬁffftﬂt%%gg‘ ¥icron with a Sr;’redl an
part| cle size of 250 micimabte M Tablet | prepared by

ing—th Wlate tor
| _i oRg Fﬁogg%'f‘)fﬁlaiol 2P¥8pdsi ti on f?é’%aae Fome Soreing
A"B‘F‘@&&%"at | BEPeRFiT | a9BBPYTR |aci d, HPNRMESA(rogreqepeete

si | i con| ditNpafi®e | me¥BES°um st ear e&°€'P°-°r‘ﬁ°ePfdb°r'9‘§t“a’F'l i ne

el T ul ok e(1atggov- sTBETNt Ut edCapsudoX Y pr oppwti*cal | TALGSES
"%8'!‘1“‘6%9 d abinigada et (R MK Imi xtaurhigsil ngo. @Img/@ct (12.7 mg/Kg
é"(‘!ﬁ‘b‘f ession. ¢ Teibéd@tnisilelled)pr e%fnﬁgrelﬂ n&dﬁ\tnggre&) eadministered)
particdl-at-e-formiof—the -HEMC-AS/-Posagonazol e
conposition used}in capsul e preparatiion with gscorbic
adi®l, HPMCAS M griade, *si lilcon agﬁxi dé, madnesilum
stear at p,
ng/miskg 19.8 91.9 137 172 202
(dose adjusted)
Conax/
Comax — susp. 1 46 6.9 87 10.2
(dose adjusted)
AUCq
ng.hr/mL/mg 373 2390 5200 6930 6240
{dose adjusted)
AUCnmad
AUCmax - susp. 1 8.4 13.9 18.6 16.7
{dose adjusted)
te (hr) 13.7 115 27.48° 225 231

? particulate prepared by milling an extrudate produced using a hotf-meft extrusion technique,
capsule prepared by sieving particulate and filing capsule with classified material providing a
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povi done and sodi um croscarnel | ose, followed by
tabl eting the m xture using direct conpression.
w@2apeuk®sso prepared by spray-drying a sol uti on PCT/US2009/040652

conpri si ng posaconazol e free base and a pol yner as

descri bed in Conparative Exanple 1 herein e data from
hal f of study group excluded in calculating tlb due to

| at e absorption evidenced by excluded subjects. [0048]

Table IV includes data obtained after adm nistering to

a nonkey a dosage conprising a spray-dried conposition
prepared in accordance with the conparative Exanp

Ri’é§'é skt F@P Flb°“Ws5 raefRIA abqyt 30QiEEon Wﬁhé‘ﬁ'@fdﬁﬁ pﬂ‘éﬁ'?eﬁ‘zﬁld 250

sitions ded ME do not rov i de
% et s%f ALY H gé mﬁ&z:;:f;‘;
|9| naE -sGQs‘m{éﬁ dr&? e, f&M\%H dy%bl
erhksnﬁéezr ompressiver wei ght - adj ust e dosage | evel s

¢ '(al;@t NG éaedb® mikihg TR phlicUi i folnh6 tHHERRIUS/P SR¥ & ZoR Romposition used
i0 043018 priepavatidn With akCorbigadid) HPRICAS-M giade Chitic@Chioxide, magnesium stearate,
mnmd paglive) crostammeliasiClotidwed i tableting diegwixtyre dsizgrdirect compression.
§a|gsnb$ prefandd by sprayydreing 4 $vdutiorn ®mohmsmmonnmfree base and a polymer
ecHepaibetinEe raavesgﬁea' e dherel: conposition. [0049] In
"Fﬁ%‘ helof SdEeTPuR SRk ed dRluIAe e i 0 P APRTTRIICD BYidenteg by

eﬁlsg??céstl on to the tinme of final quantifiable

sanple (the tinme at which a sanple contains the
[0048] niTabla IYuacitidés ddib ebtainesl after agdodristeriag td 2 monkeyla dosage
s.a cg& cul ate

Al L) rojection of exposure at .
confiristhgla Ptadal EBRC TP hRPEE IS Aetrati Rl s Hampaative
Exafigle 1 dEtB@'ltiéﬂtr&relﬁdﬁsks:chewb\ﬁéirhﬂ\agVIahdﬁn gér}?érgl compo?itions

a i stratjqn ynder fas condi ti ons 0 or
progsPY Shra e 6] ProBHe O RBGSHEIRYFISrTOC P, a& Shown
in Tualewee\ie@ﬂhbw me&eﬁxpo@na@@ame iVEPEEH bR AHRIstaran at River

w th adm ni stration under fasted conditions of an

We'%ftﬂd%ﬁt%@%d‘ﬁ‘fe'%ﬁ OgBarke 4 A3 Make tantha pregentinvention
corr?p%@ﬁn%@éf 18 Hgﬁ@ ot §&a?~dﬁ@@9@ﬁbbén%d§rtﬁ8 AR Valées observed

'%B techni q aken t Ogether, the data
are isign Nésh'gthdhﬂlMsl qusemedmma@mnetemng@oﬁﬁray ~gtigcht i on

conHoshtighmul ati ons conprising a conposition of the
resent I nvention provide unexpected inprovenents in
posaconazol e plasma | evel s and posaconazol e exposure

[00215] In Table IV, AUCy represents AUC over an interval from administration to the
time of final quantifiable sample (the time at which a sample contains the minimum
quantifiable level of posaconazole), and AUC(]) is a calculated projection of exposure
at infinity based upon the value obtained from observed AUCy. The data in Table IV
shows that oral administration under fasted conditions of dosage forms comprising a
composition of the invention shows unexpected increases in Cnax and exposure when
compared with administration under fasted conditions of an equivalent amount of
posaconazole contained in capsules filled with a composition prepared by a spray-dry
technique.

[0050] Taken together, the data in Tables | to IV illustrate that oral administration of
formulations comprising a composition of the present invention provide unexpected
improvements in posaconazole plasma levels and posaconazole exposure in
comparison to other dosage forms whether administered to subjects under fasted
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conmparison to other dosage forns whet her adm ni stered

to subjects under fastedconditions of fed conditions,
wowaok/1ksss variability in observed PK val ues apr@nySm09/040652

patient population to whomit is adm nistered.

Moreover, these data illustrate that the food effect

seen with other orally adm ni stered

posaconazol e-contai ning fornmulations is substantially

elimnated using fornulations conprising a conmposition

of the present invention. [0051] As nentioned above,

d wthout wanting to be bound by theor it 1s

CO"B@PP%Qfef&dtCHa?'t'P'Pﬁ E’g‘ﬁﬂ%%ﬁ YarigRétygp °¥’ﬁ%ﬂ’ﬁﬂv Yalugs ameng a

patléﬁﬁﬁib‘ﬁlﬁéﬁ't@w%ﬁi VR dhanisReEH t MERlover) eI ffd ill(Hte tHdl the
hese formul ati ons, posaconazol e free-base) Is

fOOfélﬁﬁ%Q! sperE With o&ermlhr@ﬂnanwr%ﬁ eme@quercantpmmfefmulaﬂons
o sy FRIAETROT O Ao, Sy oo g prsen

invemtiopo| yrrer m xtures, for use in the present inventi on
are those that act as a solvent for posaconazole. One
exanpl e of a class of suitable polyners is

(005} d rAsaypntigmed rabolg| anel Withowt wadting techie baunddiytheory, it is

. suit Ly t f
velifed ReE cofticsiBhs o BleXfifdlion Mo WoaddhafQERAINE | 0% ©
pharm_atedﬁ:zl_ ingrgtieat (Aﬁ'lamﬁlgza)ftormelapmsapusanwazme Ifrteerb;se) is
N t. | C | wer
aiselin hyites iy Yleried o P habi. Heos rabapsians are
bellewid/lo;:ﬂhvbra gllbss ensolit GBIEOH nmrﬁhmmy vasuntabnef plyFasrs, or polymer

n ne n sone .e rerer

it 307 IS teIR SRR IR AR AES hvsk that Ashas ¢ SBNeRTor he

pos'aBdrﬁiToleO rOﬁéléU(arﬁﬂé 6f @ RS F eliemd §ol§‘ﬁbrs! igol ymer
onposition which has a nelting pqoint that is bel ow

hy#%pmymetaylc@w&werwa&\@ﬁﬂsﬂw% MereoyRis sidtakie Rl ymens for

useSR %Sm%gﬁérhmhé ldvEnﬂ&\ ?El%faeédrﬁgoglt%rﬁﬁh‘?ﬁﬁsa@oﬁé&d(@ﬁ\rat has a
or mxture of yIer s he conposition t hat

gla@(hfﬁrtﬁlttonﬁ@@pe@@nremr maling np"atlwra@rm sdowerthan thmmeling point of
the ?@%(ﬂﬁsai‘olg APy ?tgé'l? aMdl Ecrgxphﬁlerﬁ? ldfss 'ng ifi ViVOIR e SrfirdRmeht

nd ex Its goo 1ty in an
preseyi salinn Ieuman nteabines.win ssme smbe@me@ta ld istiaferred fe-emplayea

poly@ﬁg{ 5rﬁ@)@%}§&%$ )}:ﬁl&p@gsﬂgﬁ y thg rt‘csiﬁaln@&? 4t W? ?Q%H:tonaﬂale APl

S neetln sensi
/polgimss obmpbsjtiorpwhbhéﬁe @ maltiog paintthatist ebdve tHeopointsd thermal

deﬁ%ﬁﬁgggaﬁ oPBo Jcohgzeolé nme&t,ﬁeo Qm\a&? Ln%‘?\?s it Bu[;ref;é fed'i6 gelect a
polymer or mlxture of polymers for the composition that exhibit poor solubility in an
aqueous environment having a pH-value which is more acidic than a value of about
pH 2.0, and exhibits good solubility in an aqueous environment which is less acid
than a pH value of from about 6.4 to about 6.8, preferably about pH 6.8.

[0052] Polymers meeting this pH-sensitive dissolution parameter which are suitable
for use in a compaosition of the invention include, but are not limited to,
hydroxypropylmethylcellulose-derivative polymers (HPMC-derivative polymers).
Hydroxypropylmethylcellulose (HPMC) polymers, illustrated below as a polymer of
Formula |, are cellulose polymers wherein “n” is an integer greater than 1, and “R” is
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hydr oxypr opyl nmet hyl cel | ul ose-derivative pol yners
(HPMC- deri vati ve pol yners).

woR@rox9sr opyl net hyl cel | ul ose (HPMC) pol yrer s, PCT/US2009/040652
illustrated below as a polyner of Formula I , are
cel lul ose polynmers wherein "n" is an integer greater
than 1, and "R' isindependently for each occurrence to
be hydrogen, -CH3 or -CH2-CH(OH)-CH3, and wherein each
"R' noiety occurs at |east once within a given pol yner
strand. Formula I, [0053] Accordingly, an

N o B D s G Y 1 1
wheséih@adh FR" moleyydocoues Sideastoineé yvlthtri‘ngvélh polynmek Birhndr
hydr oxypropyl, for exanple, phthal ate, acetate, and
succi nate. Mreover, an HPMC-derivative pol yner can

i nclfude ip addltli_pn, Hsubstltutl on-pt the hydroxy!

gr odp {Bf A hy@rR qy! prlopReCRmi ety, for exanple, by
estdr ’ { Ry group with a
subgtit Ndgapjc acid, for exanple,

pht {4 Waegl at e ®o-sycci Nate supstituent. Exanples

PN@H ¢rivative polymers QRitable for use in
preparing a conposition of the in e?ltF@'ﬁ“ﬂ'ﬂdl ude, but
are not limted to, hydroxypropyl acetate succinate
(HPMC- AS) pol yner. An HPMC- AS pol yner has the

[0053]r WAocardingly, aRddPMCadarivative polymers andHPMEapdyrdenwherein at

lea{(%hﬁfyg?r&(§ éf % ﬁ) 8%”@? 5} 8@"{%%@?@ (%_g g_gro%_r%on moiety other
than Be®yl 6ChiDraxypredy, ot ©xample, rphtl@late acetate, and succinate.

Moig K7 s T S AR Oy Ao upsafieh 8THh2
hydrexyEgnoup ldabstl’\lydltdx?lisg yt iTnoMﬁtf@ttek)ampw by estenﬁcatlon of the

PydE | P A SSRGS LR A LHETS 4R o FAIRIS. 1 ho

phtialftedacetate drauedivate snBstitherite @xahyessdfwm@q&vaﬁ@%ﬂmers
The | nvent ors have sur&sl Si rI%% ound t hat

in
suitgpledef Y$6gN PERRAMGS AfEEN itiapatiheanyentiprdncluds, bk are pot limited
to, IO dd B&t@fe stuBSinh!éV(ﬂFiM@JAS)prPynfé?”Rﬂ%lﬁM@URS PBYeR has

prepare little or no eco osition of
the sﬁgaamfar@ul;slwerﬁmt Re ISdaﬁmidenw]forAe@fbp@nuﬁ@nye H.rCHs,
Gﬁg@HF ﬁﬁﬂ%&ogﬂree eré@fé-l ggércé{agé)el d(—)erEHZ)TC(O) -OH

(summs@)s r@HﬂﬁHﬁCHb)rQC(@)C%HngthXVPHPMCqu@dTWr t hat

2-h2%66@r%ﬂ§gb§t @é}ﬁg‘aggﬂtﬁee @Wrﬁm\é@ Sbstittitdd AR 209ME), or

pt e
-CH;-CH(CHz3)-OC(0)-(CH3).-C(0)-OH (2-succmyl propyl, derived from a 2-

hydroxypropy! substituent having the 2-hydroxyl moiety substituted with succinate).

[0054] The inventors have surprisingly found that in selecting some grades of
HPMC-AS polymer for use in compositions of the invention, the compositions can be
prepared with little or no decomposition of the posaconazole used in the composition.
Accordingly, in some embodiments using HPMC-AS polymer in the composition, it is
preferred to prepare the composition utilizing a grade of HPMC-AS polymer that has
a glass transition temperature which is from about 80 °C to about 145 °C, preferably
from about 100 °C to about 145 °C, and more preferably from about 120 °C to about
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from about 100 OC to about 145 OC, and nore preferably

from about 120 OC to about 135 OC. Suitabl e HPMC- AS
w@eiogea3s0 whi ch neet this criteria include, buPCHDS2000040652

limted to, HPMC-AS polynmers having a degree of

pol yneri zation (expressed as a nunber average) of

about 70. Suitable polyners are commercially

avai |l abl e, for exanple, comercially avail abl e

AQQAT(r) (Shin Etsu, Japan) materials having a nunber

average of about 70 as neasured with SEC MALLS (in

: : = . |
13855 P SHRRE M Ao Gl B B A, Gl B ard bt
IimitagggghPFAC-ASVpuymmrsrlh_aving;aedm@e_ owﬁg’wwgerggﬁen ;emnlreasedias a
n,s odi s _usin - mer.. i
nurp e akragt) By 2l SufEth beliietard S mer i ARl or
examﬁé,)dotmm;creffally ava&&eretAdgoMNl iEE/(SMrI Btsar Jeipanavramé;@ﬁ haavirgg a
ercent o om abou ,%.t 0 Wt . % .and the
urBRr VR HaPTY A UEREEH WS SRS Thascahamwit the
maR§fastaRdrs 8pedificatibRO Ut wifi batapprdciatéd it sdfmeWontfounds having a
Sui t abl e HPMC- AS 'p ynmers for use in the present

. ol

highefn\as ieweshumber 2YelaggishBR ASORAPBPIYE: for exanpl e, but
not limted to, HPMC-AS supplied by ShinEtsu under its
AQOAT(r) line of HPMC- AS 'sol ynmers, for exanple, the L,

[008%] dngomegrakrdiments ssnariiP MCifmpopmer, it isgrefered to employ an
USRS e g RSB e iy
perpentaé froaaioub B vaiie to abgut-12amdh aanst tie-suscibeylimaiety preseny in
the RO 7§ SeicttrafionPf 5 Bb0lS e S roLE ASUR R Youitgbie
HPMGeAB metyaners forwsetin the. pres@idjventios arecavaitbbldicopmercially, for
f Ly 1] f i

exdfie, B8 Ro} b L AP A8 o PRIGEBE SEBER L R S AR TiRine
of HPMCA® golymetrd) dorcacappie, ttheh, ki; and &l gratiesiof AQOAT® IHRME-AS.
PR3kt ST o AR o A RRRS B3RS dhrern
dedré@fofq&ﬁﬁnd @m‘aatt 'imlaﬁafperdent@ea?_f emvmb%ymrmr m ﬁadetyl-;?gztgugclmemay

referre O prepare Conposi on I I S Z
be PBlovRd Skther ReADV By o) ABRpRally Witholhdepartinddeomdhe agape of a
coMpENitInofthe pfBBROAVArtieR. conprises a weight ratio of

posaconazol e free-base to HPMC- AS pol yner of from
about 1:1 to about 1:4. In sone enbodinments it is

[00BBET IBdoRfE dibstiMents, preferably the amounts of posaconazole (expressed
in terms of the weight of the free-base form) and polymer employed in the
composition are selected to provide a composition comprising from about 5 wt%
posaconazole free-base equivalent to about 50 wt% posaconazole free-base
equivalent. In some embodiments it is preferred to prepare compositions wherein
posaconazole free-base and the polymer used is an HPMC-AS polymer, wherein the
composition comprises a weight ratio of posaconazole free-base to HPMC-AS
polymer of from about 1:1 to about 1:4. In some embodiments it is preferred to use
an amount of posaconazole free-base to HPMC-AS weight ratio yielding a
composition which is about 1:2 by weight to about 1:3 by weight posaconazole free
base:HPMC-AS, more preferably the composition is about 1:3 by weight
posaconazole free-base: HPMC-AS polymer.
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an anount of posaconazole free-base to HPMC- AS wei ght
ratio yielding a conposition which is about 1:2 by
wowigheosvo about 1:3 by wei ght posaconazol e frRET/US2009/040652
base: HPMC- AS, nore preferably the conposition is about
1: 3 by wei ght posaconazol e free-base: HPMC-AS
pol ymer.[0057] Figure 5 illustrates the increasing
anount of posaconazol e degradati on observed with
i ncreasi ng processing tenperature when posaconazol e
free-base is dissolved in a nolten polyner at a
heating duration of from about 10 seconds to about 1.5
mnutes. It can be seen fromFigure 5 that snal

increases in nmelt tenperature increase the anount of
[005dL g Figuea P Hlystrates the heeasipaanmudt of pesasgagzole degradation

obséH/@dTWth Wrééémg%r‘obé%%ﬁémde?étﬁré Wﬁér?ﬁ@s%cbﬁaﬂﬂ@ﬁé@-%ﬁs@fs

enperatures greater t degr ees above
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posaconazol e Tree-base an erivative
temprratwe ingrease théramountofdegradation of tﬂurﬁqsgCtbmtJIerfgee base

drar¥¥1t ?R% Cmﬁl 13219%3%%%3%%&1&9& é?&ﬂﬁé(ra L{I‘%SX b%ﬁ&?lﬂj}ﬁvw

oSaco n acts as
degmeniCkahove the tﬁeltmg pdﬂM[Of@esaomazMe flpeH;aser ,Theamventors have

fourg sy ekadiRn s B BRifa bSSRonEolk bBR.£3be B8 andtpMC-

derivative polyenepbeliaws as i 'flthey are larentealcrtglnyig heatifn sWithoutsvapiting to

ve to0Rd by et s BRloa e R eRpa s e adh B8 pdiiin

admmméfmmﬁ hPMIQwatwepblymer abr &Xensie NRPMIC-ASNtoVBrbMote
Z Qartl ul ate ru{(gr m of posaconazol e fr?ebas
loca @&Fﬁ"ﬁg’ HH?B@ ssQlutionofithe RpsAFOPRZARIE fraebage ito the

polyAR@V ThE® sufstsirdyiyTRbinpbSitiby 6He inventioreBart BE prepared by

posaconazol e free-base has di ssol ved, and coolin
admydng a sglich Patticylate fosm of @nepr arase 8813’91%5‘?'?#6‘1 it C‘P’%H‘i'%ee@e

polyh%rl?r'ié%k getna cbﬁfﬁ@@ﬁlaﬁ With anébhgr@éﬁl&ﬂatbh&% bf\sos 3EH%éi?9ﬂa free-

rrperatureo he adm xture and i s mal ntaine

base diegéng theaaﬂrmm traits fiuxing tempecatuenai pooue s9 that agmelt is

nggmgm %‘8@ g?@i%%g%lgq}ﬁ'er&s%nhﬁss(%ﬂayﬁg %’id’t‘,‘écﬁiﬁg %he melt to
providepa o9lich gPrieferiabipbeatingis rhaimed o puividesa tenperatsirene heaatardhan
the @l%grgé %ﬁﬁ)@iﬁﬁ%&%ﬁ ){?ur}%ga?‘rdrqg Hﬁiuﬂglggg zlg%gr%ép %a‘?\ rtéc‘é@sary

to irfsuye Iﬁbmod}ﬂrﬁtﬁionmeacdmpdsmba b@fore coohng the melt to provnde a solid.

[0058] Accordingly, in some embodiments employing HPMC-AS as a matrix
polymer, it is preferred to prepare a composition comprising posaconazole free base
and an HPMC-AS polymer by a process comprising: (i) dry-blending a mixture of
granules of posaconazole free base and granules of the selected
hydroxypropylmethylceliulose acetate succinate polymer (HPMC-AS), wherein,
preferably, the posaconazole is provided as a particulate material having a particle
size of from about 1 micron to about 1 millimeter, and the polymer is provided in a
powdered form having a particle size of from about 0.2 micron to about 1 micron,
thereby forming an intimate mixture of polymer and posaconazole free base; (ii)
heating the mixture to a temperature above the glass transition temperature (Tg) of
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granul es of posaconazol e free base and granules of the
sel ect ed hydroxypropyl net hyl cel | ul ose acetate
waoaeitzsde pol ynmer (HPMC-AS), wherein, preferabthUS100040652

posaconazole is provided as a particulate nmateri al
having a particle size of fromabout 1 mcron to about
1 mllinmeter, and the polyner is provided in a
powdered form having a particle size of fromabout 0.2
mcron to about 1 micron, thereby formng an intinmate
m xture of polynmer and posaconazole free base; (ii)
heating the m xture to a tenperature above the gl ass

the Hydm)qbtdpyhnetbyipdhﬂmerace(ﬁg)sumﬁmaﬂe polymer employed and below the
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e enpl oye sa process wt
thatsheﬁorrarof pemcnszcdﬁ geleotedddih aemform asinnilas "fLednge behavierevhen
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asim
the inkentiopr dsamentiomed dherein, oteenpaymersen phichmesasaiazoleds soluble

and lcr i ARG obbRAG BT B b e rilahitd o WAl o
HPMOE polpnetscaridsstifl Geudithin thecscope ohthegpresent snvention.

mel ti ng behavior may be used instead of or in addition
to HPMC- AS pol yners and still be within the scope of

[0059pe TR ﬂ%ﬁtoré» RaRN§rpAsingl) GRitd thatea b@ﬁﬁﬁltﬁh’ﬁpi’ﬁd&@d according
sur Si n found that a corrp03| tio roduc

to tf@cfe%@emsgo P%eslSHB'"F@F%@Bf #ipipatge é’&"\#ﬂ&rﬁ%'“&f‘ and

oxid@libATb Ak %sé&ﬁfa&@lle fRROSHER Uiihy Be BrePafalivA af tr@bdéacémole
posaconazol e free-base during the preparation of the

dispgesieic when eprapaied je PEIceRsafwhick ulilize: higheranelting palymsrs, or
ik phabl ol e h ARG ol sl Bine
fluxing tpraperiids deschibed abpuen gr wheparmrocess destiized duwhish ¥re polymer

is mMMEY aRd HOGREScdrdtittiehts! & RidsBivial irf thelRGi Mol Rér.
Accordingly, the inventors have surprisingly found that by using this process a
composition of the invention can be prepared at a significantly lower temperature, and
consequently using considerably less heat energy to prepare the composition, than
would be employed by first melting a suitable polymer and then mixing the other
constituents of the composition into the molten polymer constituent. Moreover,
because posaconazole present in the admixture apparently acts as a fluxing agent
promoting polymer melting, the time that the constituents of the composition must
remain at temperature to provide a uniform composition can be minimized. The
ability to minimize heat energy, temperature of the melt, and the amount of time the
melt must be held at temperature to insure homogeneity transiates to a surprising
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is melted and the other constituents are dissolved in
the nolten polyner. Accordingly, the inventors have
waerpnesingl y found that by using this processPEI/US2009/040652
conposition of the invention can be prepared at a
significantly [ ower tenperature, and consequently
usi ng considerably | ess heat energy to prepare the
conmposition, than woul d be enployed by first nelting a
suitabl e polynmer and then m xi ng the ot her
constituents of the conposition into the nolten
pol ymer constituent. Moreover, because posaconazol e
redystiess ivthe iamauntobAili thais degraded duting famationsf a cémnpasitign of
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and Qf)lytrh# calﬁlbe et dnd spionally sxmdt Soligifivaitn cihde carried out by
rrel t ﬁesses whi ch rel &qow ding a nolten
mer M|°9 §ILDY AYOMERNTFPIVE '95‘¥ Aled Innygontaipgriconyenient.

Oncéiassot Yﬁﬁbtahggﬁlﬂ]a sblid k&eBé Rgther HéchBﬁcéW;ﬁG@ésﬁ@d to provide a
di scussi on of preparatory processes nelt can be

conyanian form mh'r@ﬁgpoe%tw«;'émewealsﬁ@eat ie] qxamniﬁ éabletn or

capdfigd xt ure of posaconazol e and polynmer can be heated
and optionally stirred. Solidification can be carried
out by nerely cooling the nelt by any neans conveni ent

d . s DRI
ooch] i 50 YpfAE e SR RBERk of Pt APNf st .
and @rmmecﬁov@ inte oomveniently sired paditiesfaanrhef iilized without

oo DR 5004 B B P AL, 1Ay, b8 or

Wi 'l - be"appr €
of thedbvendion ofayrecprapaneg wsingedrt extamler.dWheinrem extrudanid employed

to piea AhAdifichg st e RsheoRorieRiaghy. 5 el sy

intrdd?eed imbeethiel extrudéroeithex armbm—ﬂwmztenth_emsl " acuwradmlxturem in
0] t i.nventi on e repare N an .ext er..

a upe R, YHRLY Insoelted i, Grtrg sond ste Sy uLats e

appitatibh f sutficienti Heat taCtBB \wainaiie M,cahg@tmwtbaﬁssﬁﬁr}é ubcne
introduced into the extruder either in a

polygies: eptiopaiiy when a fluxed ehajge srRrepaled, bigpdipg, R’:ay be employed
during heating to promote uniformity of the fluxed material.

[0062] If the material is introduced to the extruder in a fluxed state, residence time in
the extruder is selected to be just sufficient to insure homogeneity of the composition
and the temperature is preferably maintained in the extruder at a level just sufficient
to insure that the material maintains its plasticity so that it can be extruded into a
conveniently shaped extrudate. If the material is introduced into an extruder in a pre-
flux state, the extruder components, for example, the barrels and any mixing chamber
present in the equipment, will be maintained at a temperature sufficient to promote
fluxing of the admixture. Temperatures selected for use in processing a composition
will also take into account that blending which occurs within the extruder equipment,
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a fluxed state, that is in a nelted, plastic, or
sem -solid state achi eved after the application of
wa@adopiizg3emt heat to the adm xture to cause t heP@&PUS1009/040652
di ssolve in the polyner, optionally when a fl uxed
charge is prepared, blending nay be enpl oyed during
heating to pronote uniformty of the fluxed material.
[0062] If the material is introduced to the extruder
in a fluxed state, residence tinme in the extruder is
selected to be just sufficient to insure honogeneity
of the conposition and the tenperature is preferably
for exampleniima ehixing seetiosaf theibarrels, will lalsoedonfribsite too¢dliced ﬂthing

of e o) Bierbl R Shbbes o A atfial A5 ke
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Xtr u a S xt rude onent
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te tuyre. s Icient to te uxi { he,
the SRRIR AP Wik 6 derohbes SR daTaatio ot B Prpdaions s g
discasseapove! InQjenetdl) e)@r|u§@ntp?&§ésls€§ i WiSiER HBAtirig 18 tapplied to the
bl end’wg‘?ﬁ whi ch occurs within the extruder

mateialiexitudrnd arstemnatoEMeeXHURPR PRRFEEERY | on of the
barrels, will also contribute to I ocalized fluxing of
t he adm xture by inparting shear-stresses that induce

(0063 2 WV FamRaseions of Hecaresniinvesfien AP prepaierlsing exiruder

qu?lﬂ{rggg Qhébﬁﬂé’%d?e;‘gu%gﬂb\ﬁ&?ﬁb&%{ ﬁ%@} %ﬂ%ﬁﬂl@ﬂpsﬁaﬁéir fop E?&nple

unt o
noodlgai cylinderadears arntoe pkeaclé de$lfqdothetw<tr@¢atqmbesﬁyethers

proc{é@gé‘d f8Pé3&Hdl§:B§nﬁ| wﬁ%‘gk %&Ewﬁ[&%F o [r%sc%ng%sﬂr%n

m’'nim ze 't he’” ano econpose
during formation of the corrp03|t| on, as di scussed

oogd i B e7 ef SEHSIAN, B A PRt Hoparen
meltirtgaan eddbduere tof pesawonpzale asd eslymefr (p&ﬁﬂl}:e\ahmmposmon

OSt 1 ONS | resentl |r|1v 4|onae re| are
compR g Hokedlianle iakonREE FetMfttdle &l RLESBRES Pad
havingra mcild@nawyofcgvéatenmntabahtapeigflmg re E:V?Zﬁﬂéﬁmllmmd lyesid a

partElatd) Hat<iaL RAVing aParllicsizs, Fias.al SGm Fosit 25 migroas ig about

300'Phittone gwhich lspé%)ﬂréiéhtdo B diké Hnge of ey gﬁaﬁﬁlaf Rfaterial prepared
conposj tion E he i nventors have a

by spradryingrgejninge, Halqrﬁ»sﬁ hegtpo d1a MYRY part@&ércweowd
dlsp%fsléért glgrpgﬂggsi 'ﬁ‘gﬁ% Hr&ll@éer’%ﬁ? JEGRAEN tfarPaKbUR Bl&/GTRIL, typically a
bulk density of from about 0.6 g/mL to about 0.7 g/mL. when determined by weighing
a measured volume of the particulate material produced by milling a sample of the
composition of the invention. In contrast, spray-dried and milled particulate
compositions (prepared by spray-drying a solution comprising the posaconazole and
the same HPMC-derivative polymer used in providing a composition of the
invention), when milled to the same particle size range typically have a bulk density of
less than about 0.4 g/mL and typically less than about 0.3 g/mL when the bulk density

is determined using the same technique.
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conpri si ng posaconazol e di ssolved or nolecularly
di spersed in a polyner, and having a solid density of
w@e@atiza30¢ han about 1.2 g/ nl. Even after m || i PQI/U82009/040652
yield a particulate material having a particle size
range of from about 75 mcrons to about 300 m crons
(which is equivalent to the size range of the granul ar
mat eri al prepared by spray-drying techinique descri bed
herein), the mlled particles of the solid dispersion
surpri singly have a bulk density of greater than about
6 g/m., typically a bulk density of from about 0.6
[006@ niThe gompositiors of the nventigrecardes administere o agatjentraithar in
d f € r
the %f/‘rﬁﬁnt"{{l% %r\éegéggf& exgnﬁ «41?% e&drlg&rﬂr{l)ﬁé ?Pﬁe% *;na%n Qhﬂfﬂéﬁ%grm or
the $0iideiiﬂp’emion tan be intcogxirated jinta p-dbsagel farnyl foridxbegle, a tablet or

candli Hordhe Thlin RN o AR T ekl Bifs Yad ko Btion

in partbdlatedomny aan be fyrthey aamixeslesith oneporamoni exgipients, for example,

extrgRARR elpyBram et alioserdev D, Shse i NG -5 (2
bindeE@Bichiban aiwoatt a8 adilbent), mﬂmdn)éﬂbméhyhyde@@ptdwncaiwsb

binds RIS T8¢ (dHiEnB drsibeliieg Dioweronyl Celicse

(disihfgPant), eadngﬁfbrb&mgmes@%irﬂégrhm) asiltdhi di’&lidéegg‘hlﬂ@ﬁt) hARd
the formit was S)roduce for exanple, a particul ate,

maweswm 3tale (LpFicant) cARPTANSIXING WIh the desiEecheAGRIENt(S), the
it TRURIK Lo AhoRR infeFe (bR A d &hﬁdéqugaégﬁ; gree for

exanp le, a tablet or capsu e osage orm further

Alteme@wwhﬁ gnillachcanpasitioneni becures ditestly byrfliag tturatn ajqapsule, for
exaﬂgfet ng Laﬁ‘ih%ah?usl@ ft%ll Be ahgfekﬂ d é\gmﬁﬁ% éﬂhb@m@ﬁ’tedo%ge form

extr a-p
mawwpr@pymdwwlmtlhiﬂlmgaa Icapsdew@tbra melt pompnsmg thexcompasjtion

or e hn Ayl ARt SRl A B B 4 R bty in

the capsutEc riysingbhy ore otthesd omang,dhe pessent lnh/emhcmp:rsmdesm edsage

o A AL PR B S R o B30 10 s

9—f6|gl md@ﬂinc)a\@n@blermﬁs lauanaﬂafrem(ddslage formis )compkibiag

the desited e t he..adm x
comPaRNERS AR MERA-ONIA IR BT dFS A s, 2 s ted 2bSve in
Tableghlteolgig \pr ess. Alternatlvely, the mlled conposition

can be used directly by filling it into a capsule, for
exanple, a gelatin capsule. It wll be appreciated

[0068] S Thk enfors RRVEBiPBASInGIY $AUR thef When compositions of the
invention (posaconazole free base dissolved in or molecularly dispersed in an HPMC-
derivative polymer, for example, an HPMC-AS polymer) were subjected to a
dissolution tests using an aqueous dissolution media having a pH of about pH 1, the
composition (and dosage forms comprising the composition) released less than about
20 wiw of the posaconazole present in the composition over a period of one hour,

and when an aliquot of the same composition (or dosage form comprising the
composition) was placed into a 50 mM aqueous phosphate buffer solution comprising
sufficient amounts of NaH,PO, and Na;HPOj to provide a dissolution medium having
a pH of from about pH 6.4 to about pH 6.8, the composition (or dosage form
comprising the composition) released more than about 20 w/w of posaconazole within
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may be prepared by directly filling a capsule with a

nmelt conprising the conposition of the invention,
wepRaobaeo3dm |iquid or sem-solid form and al | oRETIYS100L8040652

nmelt to solidify in the capsule. Using any one of

these neans, the present invention provides a dosage

form conprising posaconazole for oral adm nistration

in a formabout 3-fold to about 19-fold nore

bi oavai | abl e than is avail able from dosage forns

conpri sing conpositions prepared by spray-drying or

ot her dosage forns, as illustrated above in Tables |

aboutAGonpktas\of rﬁ%ea]therlees peidigrtisnolutionveediump Thgiimypnjors have
founEjCng'tdsuii'lha;’rtdl ﬁ?loﬁggﬁg%e éé@ 3Bt dh%ﬂéé&pﬁ&&g}e@%,ngp?g carried
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out idiss\d&1.B efdaddie Bissbikitdol éppanams/idalmhlyhﬂve dissnlutionamediam at the

veoAAirEaYid 85 PRhY TR N B0 G HCPEbGtb, Ip i diaBr ! Aarquot

usi Nng an aqueous'drssolution edi - AV n
of a cbn'@bmtldm pHhé invemtion (orodesage rﬁor(mnmnumraagga coboposition of the
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Sa 0 osl t1l Qn or. age, rmco r si ne
con@hafeheng o e it e fiascloRs AR M T aTisd shaek! of
fronPatidut pH®B td amt Blbs'ltﬁQ agdifibn 6f £ BlitadM YU ritityodf a mixture
NaH2PO and Na2H E‘r ovide a_dissolution nedi um

Nal—hg% Rgd NasHPEx t'WSo‘?fP‘QB g2 Jspaution pedELrOmRISEHgER 5 MM

pho§EHERO BiiffdrQR)utieh iflthaadsel 9Waﬁ§€p8hﬁi pgvés%ntlnued along with
conposition) released nore than abou

contiyeddegidasamplingrandAssaying of aliquetseef tae dissaliutiommediyen for
pos% oniaz E'c@hfenfj' ’Fﬁlglléﬂgr Rkt gﬁ&héﬂnhe%é l‘é‘éﬁﬁ‘ttﬂéﬁgpg%’ﬁg?

that siml ar ssolution results were o
acidiomedive (ass thian about 28w/ wrof the posagonaezie pontaipedirrthe sample

was J@Qgg ﬁ'o%%%dﬂr 'aR4 aﬁ?P{ﬁ%g:tl-géf tht diégom#)ﬁ heghﬁ% was altered,

Irssolution medi um eginning o
moré tHar\atzoyh @0 wdwmhespnsacbmzole containgd inathesantpés was released

AR50 S BFBSB Hohe 1654 0B A
methodiofebnidotting theseldissallitidri teet_snﬁelﬁemﬁnatimsswénerm:édwut using a
oo e o 4 o 6 Mk BEEDHE AR P50 b Mt o
°c. Cﬂihé #ventofs have aise sﬁl‘pﬂsmgﬂyeou’md tﬂlat the@é disselutibrs siedragtenstics
w30 ikt P AS SR g i siveebors
employihgtHe'same grade of HPMC-AS polymer and dlfferent ratios of polymer and
posaconazole. With reference to Figure 1A, which shows the dissolution profile in a
pH 1 environment of compositions comprising a 1:1 ratio of HPMC-AS MF-grade
(diamond trace) 3:1 ratio of HPMC-AS MF-grade: posaconazole (triangle trace) and
3:1 ratio of HPMC-AS LF grade : posaconazole (solid circle trace), it can be see that
only small quantities of the posaconazole contained in each composition were
dissolved under the testing conditions described above. With reference to Figure 1B,
which shows the dissolution profile in a pH 6.4 environment (phosphate buffer) of
compositions comprising a 1:1 ratio of HPMC-AS MF-grade (solid circle trace) a 3:1
ratio of HPMC-AS MF-grade: posaconazole (diamond trace) and 3:1 ratio of HPMC-
AS LF grade : posaconazole (square trace), it can be see that a substantial amount of
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NaH PO and Na2HPO4 t hus providing a dissolution nedium
conprising a 50 nM phosphate buffer solution in the
wG@@vaeh3pH range. Stirring was conti nued al ongP@i/UK2009/040652

conti nued regul ar sanpling and assayi ng of aliquots of
the di ssol ution medi um for posaconazole content. This
|atter test showed the sane result, that in the nore
acidic nedium |ess than about 20 w w of the
posaconaozl e contained in the sanple was rel eased in
one hour and after the pH of the dissolution nedium
was altered, nore than about 20 w w of the

the pressgorareiotentained il eacl Ggompasiiosavasl disseivedruridenthedesting

f
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intehnfs erent grades of HPMC-AS pol yner, and in

conposi tions enploying the sane grade of HPMC AS

I and differ rati os of  pol and ) )
00e3f s XheeHlitvs nom fmithe cxamas iSRS PEne RIEIRAt ENeia Rt
not firiiBingl teSrebéntanveRtieh.l Ireth réxamlaléslbeffdwuh@ Ei%atrat% of
ositions conprising 1:1 ratio of
partqvpggﬂ materials fEerp Rytkisold éymgoalt'%% pighginveplign has been
exerWErf&fdQS%ﬁxgsé) ﬂéﬁﬁ%?%ﬂ"r%wle%i Al Be tab?&%?at@d‘ﬁ\a?scﬁi id @épePsions
posaconazol e (solid circ

of therimgantionican mrcoméemmtawwnulﬁr padinelate fqtransingiasy negans, for

el B SRRGRANNS, bR e Rl BRERGEh sl ©

dlspametomldhpe@mceﬂa;awnto Fi gure 1B, whi ch shows the
di ssolution profile in a pH 6.4 environnment (phosphate
buffer) of conpositions conprising a 1:1 ratio of
EXAMRLESS M--grade (solid circle trace) a 3:1 ratio of
HPMC- AS M-- gr ade: posaconazol e (di anond trace) and 3:1
[00a8ht iTher follividCaanmpies obpreparingpa acmpagitivre of the urareation
comp ARG bosddarB20e WerR i ARG BhTRET Hon g e scit®
compositioh wetthe imakztion hﬁo ae;marmgcemmwommnatladmmmds idosage
Fi qu B. Th res A and..1B ustrate.that the
forms, A BB SHE Haine Mo et G toba oraHEBER & Adhan
subjeegaconazol e in an acidic environnent, for exanple,
that found in a human stomach, and prom)te di ssol ution
of

Example 1: Preparation of an Extruded Composition of the Invention

Example 1A — Small Pilot-plant Scale Extrusion Preparation

[0069] An admixture of posaconazole freebase and HPMC-AS polymer was
prepared by blending together in a Bohle bin low shear blender 7.5 kg of HPMC-AS
(M grade, Shin-Etsu AQOAT, as received from manufacturer having a particle size

range of from about 5 microns to 1 millimeter) and an amount of material containing
posaconazole free base assayed as equivalent of 2.5 kg of posaconazole free base
(assay 25% active, total weigh 10.0 kg of material, micronized as received from the
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posaconazole in a |l ess acidic environnment, for
exanple, that found in a human intestine. [0067] There
wo edobagsonon- |l imting exanples illustrative of P€T©S2009/040652

present invention but not limting the present

invention. In the exanples below, the preparation of

particulate materials from bul k solid conpositions of

the invention has been exenplified using a hamer

mll, however, it will be appreciated that solid

di spersions of the invention can be converted to a

granul ar particulate formusing any neans, for
mangfestipere Schering-Plougly cofporationhgThe chayge avasikdended until a

nom BB P R B T o06] Ther e ol | owd -
exanpl es of preparing a conposition of the invention
oo7B8 TRl g B BREBRAR B s PR el pale Y 0iBuBR & s

ZSEawimhsorewn eatrudercHavingr tauinat diameterd45Cumnolesg doseiating ecrews

Pl RO s BBRREST hRibohiSeSbeten  or

pre&f%@n?@ﬁg ;lbldﬁﬁlrafi@ﬁ’t@ﬂésrh b{(ﬂidédﬁ, th@_ﬁdﬂnﬁ%&@tvba%rftem i %65]A
- nm | - an C e rusi on Fre rati on

Xty DA KLk 2010 BUBE BSOS IIRBERAGD 2rir] AR 4B 3 2

bladBQIgitaRF. TR ol iRIexudet ®AS ie&mﬂgeamth Al dié Plate BRALEing a
bin | ow shear bl ender 7.5 kg of MC- AS (M grade

Amregiameters pogdigiwhich wascheprediatthe puHelitiodandene lengdy pellgts
haviﬁ? B&lérﬁ%tﬁ 'o?s)étbv%gn HaReEarRf 4 Hn?.m Fate rins<Che e glgtelwas
[lrmeter) and an anount of material containing
seleptedftopma dig platerhayings singlestymdounrd epgning pea diegilate. having
0 ' | .
coufl AREEERBEELApbS Tl BEFBRtAl S3L1RE U bOIR slecr
of dielpdaten Diusiog extsusiorstiteceeder-aitaton was wppated absufficigtitepeed to

orof BRI A b DRSNS R AT e
The Ehxtudenserewpweecaperiated @l 4@ REM duning theZ3iusion pravesswAt
this géééd;gg%?%gr\{i gg%n\}ﬁ\e eeé]I 'raqg?} r%rateridé?%tonmel e())(?rgder, the admixture
and composition formed therefrom experiences a residence time of no more than 45
seconds, typically from 15 to 45 seconds, in the extruder. Accordingly, the admixture
and melt formed therefrom experienced elevated temperatures in the extruder for a
period of less than one minute during the extrusion process.

[0071] During the extrusion process, heat energy was supplied to the admixture
while passing through the extruder from heating blocks secured along the barrel of
the extruder. Power to the heating blocks was set to maintain a temperature of the
extruder barrel between 120 °C and 135 °C, as measured by thermocouples
mounted inside of the extruder barrel. After the extrudate emerged from the extruder
it was delivered via conveyor belt to a pelletizer, chopped, and the resultant pellets
were left to further cool to the ambient temperature of the room air. During
transportation on the conveyer belt the extrudate was fan cooled.
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until 10 Kg of extrudate conprising a conposition of
the invention had been prepared. During preparation of
wa@pooesegmmat e, the adm xture was fed into the PRI/USINEY040652
by a KCL-KT20 gravinetric feeder equipped with a 1:1
reducer and a 2- blade agitator. The outlet of the
extruder was equi pped with a die plate producing a 4nm
di anet er "noodl e" which was chopped at the outlet into
random | ength pellets having a |l ength of between 1 nm
and 4 mm |In separate runs the die plate was sel ected
froma die plate having a single 4nm round openi ng or
[0072] diTbe sbaled pleﬂets rirpnulthetdrevidusistep ovenel nolfesin mgstzmitheammer
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subgsguentiein th R@M@W@f"at’ﬁée anpshtaliet-dosaae formst for med
t herefrom experienced el evated tenperatures in the

extruder for_ a peri od of Iess than one m nute during
e t45 81 Praparatignt he extrusi on
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AQPRT! 3t 3653 s Pecenl bid SR ABhUsp o s RIRES B
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s BB el 300 RSB LR o o
the painufdcturen)., Thachage wastslenderl urdib alhoatuigepeduscddmiritirewas
| eft to further cool to the anbient tenperature of the

PreRBt ai r. During transportation on the conveyer belt
the extrudate was fan cool ed. [ 0072] The cool ed pellets

t revi ous step wer in a Fi
[Ooif{ln%e’ﬁﬁu F eR Piseare; fram fhw%vm$ R §cé%§tﬁrf§$"'ﬂ'é§crew
exterQ%wrig"QSimH digketdr] Y008 n$ loRB coaBhtiAg 38Rws! Tha &drtaad

mllin The ml|ed particles were classified
was; figd by g Atasavimetric feeder equipped with a 1:1 reducer and a 2-
blade agitator. The feeder was operated at sufficient speed to maintain an extrusion

rate of 6.0 to 10.0 kg/h at the extruder outlet. The extruder screws were operated at

140 RPM to give the extruded material a residence time of 15 to 55 seconds in the
extruder, consequently, the admixture was maintained at elevated temperature for
less than one minute. The extruder was equipped with heating blocks along the
barrel which were set to maintain a temperature of from 120 °C to 135 °C as
measured by themocouples mounted within the extruder. The admixture previously
prepared was placed into the hopper until a total of 20.0 Kg of admixture had been
processed through the extruder



mesh and 200 nmesh screens in a nechani cal screen

sieves to isolate about 4.0 kg of particulate nmateri al
whaooongp3particl e size in the range of from aboR€T/¥S2009/040652

m cron to about 300 micron. Particles in excess of 300

m crons were recycled into the mlling process. The

particle fraction between 75 m cron and 300 m cron

sel ected was used subsequently in the preparation of

capsul e and tabl et dosage forns. Exanple 1B Large

Pil ot-plant Scal e Extruder Preparation [0073] An
e e e U L
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wei gh 20.0 kg of mcronized material used as received

fromthe manufacturer). The charge was bl ended until a
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rate of 6.0 0.0 kg/ h at the extruder outl et

akout 7 B drigrog de @hsutvwoén@m drasticlas obtamertinexessgiof 800 mcrons
wirE! rebiteet e ﬁ\b'rﬁhmg ﬁi&%sge"rﬁs phftitR PctibA befvern ZPmAGFand

In the extrude equently, the adm xture was
30hmiaren weg uged é‘llb;&ﬁatJ@me ﬁlﬁ%pr@mraéwﬂ@f capside anthiablatdosage
Wf‘ gute. The extruder was equi pped with heating bl ocks
along the barrel which were set to maintain a
tenperature of from 120 0OC to 135 0C as neasured by

02“%8 ardBgh’ ?q'aMettgiCQmE sifigt é‘ﬁ% 0s flon of the

hopper uilnvdntiont ot al of 20.0 Kg of adm xture had been
pRLQE . der | [0075] The outlet of the
—ERAENGH Sio , &—di e pl ate havi ng doubl e

4- mm round openi ngs, form ng the extrudate into twn
[069]/311 ln o a enderné)c%ie %m blenderr\]:vas placed 4 kg of the posaconazole-
containing particulate material prepared in the previous example, 0.385 Kg of
HPMC-AS (M grade, Shin-Etsu AQOAT, micronized, used as received) 0.5 kg of
microcrystalline cellulose (Avicel PH102, NF grade, used as received), 0.4 kg of low-

substituted hydroxypropyl cellulose (LH-B1, Shin-Etsu, used as received), and the
charge was blended until a homogeneous powder admixture was obtained. Into the
admixture was charged 0.11 kg of silicon dioxide, and the blending step was
repeated. After a homogeneous powder admixture was again obtained, into the
mixture was charged 0.025 kg of Magnesium stearate, and the admixture was
blended again until homogeneous.

[0078] Aliquots of the blended homogeneous admixture prepared in the previous
step weighing 550 mg were placed nto a Hata-18 tableting press equipped with oval-
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were chopped at the outlet into randomlength pellets

having a Il ength of between 1 mMmmand 4 mm The pellets
woweoe/12ite to cool in the roomair. [0076] ThePdr/Ugm09/040652

pellets fromthe previous step were mlled in a

Fitzm 1l hamer mll using a 0.065" screen in a first

mlling step and a 0.020" screen in a second mlling

step. The milled product was collected and cl assified

t hrough separate 50 nmesh and 200 nesh screens in a

nmechani cal screen sieving operati on. A 20.0 Kg cut of
shgﬁéc{ br‘:%ggél%zéggﬁnga ltfédl% f J?nﬁg bgglr@& nﬁ?&%@sﬁ@uﬂto a tablet
desmﬁatedasdype‘ﬂ'eabte I&I es obt ai ned |n excess of 300

m crons were recycled into the mlling process. The

particle fraction between 75 mcron and 300 micron was
Pre dtlmubfs atedtfZapletiar at i on of capsul e and

IO@?J oA h a@@%@f%&%ﬁ%g BIRER Bp ErdrofR aididrafle BhsatBRascie:

2 partioulatef matebbigaepdred nrgmtmmﬂabloeaes kg 6ﬂ@ﬁMl’:-As M

| en ohl e hin bl ender was
gr%%%ﬁussgwfﬁéﬁfcwwmass%ﬁs rectivadh 0 ikt pgvioRe, UsP
(USPeFé%hﬁdogi@st bSPRyradE, A5ed 8 petRived) 0.8RE oK%@umMP&éEaﬁﬁellose
(F&&&r ade, Shi n-Etsu AQOAT, m cronized, used

Raraje.0issdias BpeIvRDr @i PerchRTas Was Blendrddat @avi cel

hoRidh8Reoldp cgﬁdf‘éil%dnh‘)&ﬁl‘é Wids 6&5%\9&64’&0 e édrhﬂtd?é was charged
Iomsubstltute hydr oxy lul ose (L

0. Bhkgofilinen diedde, a8d the Elﬁvélﬂy Stemuafe Fﬁpeé?ﬂﬁ’rlg‘é" thesdmixture
I

wedh B forHBjeriecte 1A M E MO Do RO AR ni Blavious

bI@dmg:mrdmmwal@cha{gdd 01025 kgeni Magmesiugpstesrate, @apd dheddmixture

o _
WS §h PR AT FRNABGMIR, T2C Char ged 0. 098 kg of

Magnesi um stearate, and the adm xture was bl ended

(ofitR AN of HETRATEIENS s Ol rddtlieh o b Blending, o
opetaipnw&élgj'hhgl 552&@ wqevpﬁa&dp hﬁ?g{t?ambgﬁMth&s equipped with
a ol e E AT PreSEpa Bl drectsner SLEUARE eflet depionated as

tyseMRbREHt.on into a tabl et

Example 3: Preparation of Capsules Comprising the Composition of the

Invention.
[0081] Into size 00 hard gelatin capsules (Swedish, orange) was placed 408 mg of
the posaconazole-containing particulate material prepared in Example |, which had a
particle size ranging from 75 microns to 300 microns. Capsules thus prepared were
administered to subjects from which the data presented in Tables |, 1I, and IV,
discussed herein, was obtained.

Comparative Example 1 — Spray-dried Dispersion :

[0082] A spray-dried composition was prepared by spray-drying a solution
comprising acetone/ethanol (2:1 v/v ratio) as a solvent (500 mL), posaconazole (75
mg free base equivalent) and 225 mg HPMC-AS (the same polymer used in the test

36



designated as type "Table 1". Preparation of Tablets
Designated "Tablet 11" [0079] Into a bl ender Bohle bin
whbk@adzasomas charged 4 kg of the posaconazol eCPC/EE20091Q10652

particul ate material prepared in the Exanple I, 0.385

kg of HPMC-AS (M grade, Shin-Etsu AQOAT, m cronized,

used as received) 0.4 kg of povidone, USP (USP

Technol ogi es, USP grade, used as received), 0.5 kg of

sodi um croscarnel | ose (FMC, NF grade, used as

recei ved), and the charge was bl ended until a

cofRIBBLR AR A 106 V3F oBRSHOEH N5 b i
appheattd esiog agemper;attwa@f r%ﬁ@anddanmm-ﬂcbw oha0 hBM x&fter solidsswere
e reaia SSRRH et e RSO B S tlsBali e

isalateVpyaresesiusing e eltbasevawnm (25(‘—1‘ Hadl itk theatingvas535Ce nderthight.

oftsaelRar et RRE BRrE i end e safiraslo ud n frmpmppr the
paPticite nieri Masi dlssiied Wﬁewiﬁg eanadrisinassing ltrbagh & Mesh-

50 5gedblftByRarans and dspReinal s FEHb oL e Lpiane ASe A iayh a

Mé§1 20/@(375 MR tscleen. A@%@%gﬁ’y $he Mgl Altaifed Ahd a particle size
psul es. Conp rISIeé% t he Conposition of the |nvention.

rapmr!a@mﬂ%@%%@ TRISFQN. @e«ﬂ wEstiizaskinpsapariogsgrsyes for use

m%ﬁﬂgﬁg prastp! aced 408 ng of the
posaconazol e-contai ning particul ate materi al prepared

in Exarrple I, which had a particle size ranging from
t
OB AR rd Ui B Rin 00 Aoy RRLRS g i
cqnnpcsabne@o IsjzelQQ cemsulelsvThess capsidas \Meneeusnd nwtt@ studies
Al . r nple 1 - Spray-dried
d%@é@%c?@?%aﬁ?&?go% I@%‘?ay dri ed conposition was
prepared by spray-drying a solution conprising

WJ&\}S%&@%R)‘ as a solvent (500 m ),

ro

[0084] A composition suitable for IV administration was prepared in accordance
with Example 7 of Published U.S. Patent Application, Publication No. 2006/0160823,
published July 20, 2006 (which portion is specifically incorporated by reference as if

fully set forth herein), but the formulation prepared in accordance therewith utilized
the components in the amounts shown below in Table V:

TABLE V
Ingredient wiw%
Posaconazole 5.90
Sodium Phosphate Monobasic 0.041
Usp
Monohydrate
Sodium Phosphate Dibasic USP 0.126
Anhydrous
1-palmitoyl-2-oleoyl- 491 |
phosphatidylcholine (POPC)
Water 89.00
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ng free base equivalent) and 225 ng HPMC-AS (the sane
pol ynmer used in the testconposition of the invention).
wahiog/13wbut i on was processed in a Nitro spray PEHUSIP09/040652

apparatus using a tenperature of 850C and an air-flow

of 80 LPM After solids were obtained, residual

sol vent was renoved fromthe solid granul es by

evacuating the isolated granul es using a house vacuum
(25" Hg) with heating to 550C. overnight. Once

resi dual solvent had been reduced to a satisfactory

THIEY ﬁeass ?ﬂl&ﬂr\ﬁs gﬁﬁpﬁséd P9y RaRdiniStRhen T ﬁ[l&)?ljeéf’]ﬁﬁed in Table

I ed ning the material passin

| heraih- 50 screen (300 micron) and di scardl ng the
fraction of that material passing through a Mesh-200
(75 m cron) screen. Accordi ngly, the rmterl al retained
pple 4

: O Dosag ples 1 to 3 and
m cron, | i\yt.lérﬁ in preparlng capsul es for use
in obtai 3] Capsul es were prepared by

[0685]! ilmg-wd)Ocrogscviet smudieS cofnpribidgresartst (Feg addiFadted), PK data

Wi OHaRG e iSRG ear a0 A ety Raman VoRptpersy In
the ﬁfst bBFt (fastimpectiditions Fherludtéers weke &mm&ea@ 1od 9g dfal

nposi tion suitable for m ni stratijon

SUSPERIOTLN AR GPLAR CETRIANk fak A Bours . Bublags, contipued to fast

fokl ﬁour@%ﬂﬂoﬁﬁ@ |ah& ﬁéﬂ@ceﬁé@écﬁl‘fe@h@&n st¥pdardfied/ rﬂéeﬁ@?a?rﬁtlar
i shed Jul 2006 (which portion is specifical c%nto

cq%m Ape paft@aS%y‘\fteéfaévmt Beriqd thayalynteess wes randomize
Sup%)a B&r&@wdo%g 88sdESthpHish ﬁheﬁ‘%%fe‘i'iiBF abletl)

er ew t ut i lh zed th cofnmponent s’ | n’q% Ee anmount
preearednn Exarrabllee'& ‘abOVIQABMEW@nd yasbout pesieduihe @ﬁﬂ"@@fbd

vl A BB 0 e L A0 L Bl

Exanegieadeagbive. Exanpl es 1 to 3 and Conparative Exanpl es.
[0085] In 4-way crossover studies conprising 2 parts
(Fed and Fasted), PK data was obtained after

[oaaaﬁ rin shecsecogd pastaaf trestolye (Red dohditieas), Isybjbctsmecelved the study
oGt (ibEEnGe aePub Rkt 3ol areionftsregitact WEh was®
consumed over 20 minutes. Study drug was administered approxumately 10 minutes
after the meal began (after half of the meal was consumed) and the second half of
the meal was consumed in the remaining 10 minutes. For both parts, blood samples
for the determination of posaconazole plasma pharmacokinetic concentrations were
collected on before dosing, and at 0.5, 1, 2, 3, 4, 5, 6, 8, 12, 24, 48, 72, 96, 120, 144,
and 168 hours after dosing.

[0087] AUCyx and Cnax , and Tmax were determined from plasma concentrations of
posaconazole (AUCy is area under the plasma concentration-time curve from time 0
to the time of the final quantifiable sample (defined herein above); Cmax- maximum
observed plasma concentration; Tmax - time to the maximum observed plasma
concentration), AUC(l), CL/F, and T1/2 were calculated, (AUC(l) is AUC from time 0
extrapolated to infinity beyond observed AUC(tf), CL/F - apparent oral clearance;
T1/2- terminal phase haif-life).
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suspensi on (Noxafil(r)) after an overnight fast of 10

hours. Subjects continued to fast for 4 hours after
waelo®ongp3and t hen recei ved schedul ed, standar di e€dUS®aY/40652

(simlar content and portions). After a washout

period, the volunteers were random zed into two groups

and adm ni stered a 100 ng dose conprising either

Tablet | or Tablet Il, prepared in Exanple 2, above.

After a second washout period, the 16 human vol unteers

were adm nistered a 100 ng dose conprising the capsul e

prepared in Exanple 4, above. [0086] In the second

art of the study (Fed conditions), subjects received

(008 Shhedysulisifmam thesettwo sturiessargusbawe indTabled/]. The values
fa f h .
re Q@W@g@me%}agé@&g gnpéﬁa& aﬂ%lunégﬂrg TH@?e@rﬂEﬁ‘lﬁ'ﬁgan ratio

rug was adm ni
of dipgp fedhandefasted Clx valma fos thef suspensien iss 89 (FeagiAinasted)tand for

Tt A apled B S e e R SO Aot B T Pt e

raboid0.p5,r0.87, dnddhed ssspptidely (FediAastedidt ihel geametric miean ratio of

R ERES R PR BerABCENAer BF IecepRason s B0 (GRUF Sed)Bhagor

Ta;’]aleﬁ\ T@fb{e&i B, 3ﬁd t%aﬂ%&eg&&taiﬁﬁgfd&ﬁgpdggbn ik ig@gntion the
plact 03 bF ety ? Fesrephebh i sdlhastathr at) ons of

rafig jso
posaconazole (AUCtf is area under the plasnma

concentratlon tlrre curve fromtlrre Oto the time of

PP KT PR ok SeveR AR ATaPAYs 2
i *eas,_e a§ﬁm gésnfsvmesﬁ.wa?éu RSN N
t Comparative r Balidt ot eapsule dpsege ferm,copwyisingl cempesitieniof
AUC( t fexanfgté F - | RRAVeRBbn P108Im #&%&&ﬁﬁ&e cdrkérdy
termpnal phase half-life).[00 The results from

t hese| YRPUR udi es are shown in Table V. The val ues
report@eP hor Cnpcand AUCtf+are nmean of all vol unteers.
The ge,sz,gm,ﬁdzae)rrean ratl 0 of the fed and fast ed Cmax

Po

7

from

0

ALl Al 200 (Fadll-ac

:F
T

Heneaens

Pafagrl\ﬁt‘e‘f
measyred

and O\

t A,
sk asted
99 r ¢

llIC

Tabl e

1 (Fep)

bSpec

UDPVITJI UII I Q

I B, Tané A he
t he i nventi on

T UJ

\1 CUuU’7r 1T Ao

CapsuftableeBnt ai
the ratio is

bu/

ni ng

Cagys‘u
D. dugrticyfptedit)

I'a
JT

L ipdgibdy

(Fed/ F

Estad).

Theqge

DIFgitEd

c pran

of
84

rati o
Cmax

{ng/mL
AUC (1
(hr.ng/mL)
AUC ()
{hr.ng/mL)

243 385 327 358 348 335 330

2970 | 8570 | 11,400 11,700 11,000 12,100 10,700 | 12,000

3,400 | 8750 11,700 11,900 11,300 12,400 11,000 | 12,300

[0089] These data indicate that compositions of the invention are not markedly
affected by food. When the PK data observed after administration of a composition of
the invention are compared with PK values observed after administration of the oral
suspension, the food effect that is observed using the oral suspension is substantially
eliminated when utilizing a dosage form comprising a composition of the invention.
Moreover, comparing the results shown in Table VI, with the resuits presented in
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the fed and fasted AUCf values for the suspension is

2.85 (Fed/ Fasted) and for Tablet A Tablet B, and the
w@apsatsocont ai ni ng a conposition of the i nvent@DOS100%040652

ratio is 1.03, 1.1, and 1.13 respectively

(Fed/ Fasted). Table VI [0089] These data indicate that

conpositions of the invention are not markedly

affected by food. Wien the PK data observed after

adm ni stration of a conposition of the invention are

conpared with PK val ues observed after adm nistration

Tdle |, 280 HonfithsP@aBESApodiths o @tk Alén drBﬁBe bf unexpected
observed 'using the oral suspension i s substantially

inglease HaRgsuiecindess Yaratign i kiearaliabilibyaree 81ab mhishrig opserved
wﬁ@&%ﬂ@?b&éé&ﬁn&iolé Fb?mhlé‘ﬁ@ﬂér h&’rﬂ;mé’t@k@%@ér fa%fi’ﬁﬂ’éédd%nt luding

results shown iIn the results presente
camprsitioss ponwnwg posageniazels atnldaet pqiympb\ghrph bave been prepared by

de an unexpected increase in exposure
sdré&)’ﬁ&ﬂg varl a ‘ion in bioavailability over that which

i s observed with other posaconazol e fo!rrru: ations
B, PR SO L BA 5 BB o Rosh A b hhgapon i e
ussifisl Grin prodidingoe thergpeafia e bfypcs!acaryazd)l‘ellhr@patmhtd wiuem it is

od QAR P RS8 B el DB st
orﬂnpw dh argoanttshfficipe td pr@vuhe\aeéteaﬂy-sta&a@mﬁagine |ével af at least

tgqu :3§€tf'&tﬁ'(*)‘ét"é?'(e‘ea§tfab(°Hg9"éérPg§ésan'PBtqupé'F%'GH]% ?ﬁ%dé(cﬁtate Cavg

pl2srah level 6f /NeaTRHA ZﬁsfrfglrﬁL(ﬂ%t |bastryb@\4t 9% df a patient
st eady- state Cagt?thgl asma | evel at | east about 319

p?ﬁj&‘ﬁﬂ?"l it 1§ expeck e ae}@%l%fatlgn 958t least 3hoptBAMastaily,in a
S|ﬁg|§to?aﬂl)&e§lto@sg pravedably %H‘F‘aﬂ&;‘t’ Bb Y toaébdu?gﬁé nf&’d’éi'l& irt4 8ingle

in at | east about pat | ent gul ati on.

ondifisd Basme1are Prefaradbi Gom abRviICD e to PO OB dalbtin a single
or’d e?eedr g%%ygrgénk&lod o e°‘és'9 Qb@ut%d ts\(«lggg%\ﬁﬁ%stﬁe desired steady-

about rrg to abo nmg daily
Stster@dvepleﬁmdﬂwedjed dose nmore preferably from about 100
ng to about 400 ng daily in a single or divided dose,
over a period of at |east about 5 days will provide
[0DBt] dEvs apphoatnmadlymusme pravty qfl @sSréderoésiohal AppiedtionNo. 1/

1%%%‘) 2—‘3\?{1 &Enﬁ%aidé% wR%h %‘bbﬁ’éa'nBX is’i cc%%pa*at d Byy ire%tier%ﬂge as if fully

set forth herein in its entirety.

[0092] Various changes or modifications in the embodiments described herein may
occur to those skilled in the art. These changes can be made without departing from
the scope or spirit of the invention
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166,487, Filed April 3, 2009, which application is

i ncorporated by reference as if fully set forth herein
WO poobt1z93ent i rety. [0092] Vari ous changes or PCT/US2009/040652

nodi fications in the enbodi nents descri bed herein may

occur to those skilled in the art. These changes can

be nmade wi thout departing fromthe scope or spirit of

the inventionWat is clainmed is: 1. A conposition

conpri si ng posaconazol e di ssolved or nolecularly

di spersed in a

hydr oxypr opyl net hyl -cel | ul ose-deri vative pol yner,

n an anmount of the conposition conprising

vﬁﬂﬁf‘gﬁpwghgut 100 nmg of posaconazole is adm nistered

orally to a human under fasted conditions, at |east

1 0mew?ﬁpdé’t&)nfcﬁinhmldngg:d%&cmﬁowmwﬁmér&hsleaﬁleﬂy dlspersed ina

Dty propyiTemdelogsedevab Ve Boly REr Wiiarait whenfi amount of

cqme&hbosmibroéo rsing dt 19AR EBbik U rﬁP ldPpbsAtohbxdé isv e
i's a hydroxy ropyl nmet hyl cel [ ul ose-acet at e

s&’é’&]"’r‘iﬁ‘@ée‘jp@'laﬂ}ma P a'THBd%rcfﬁﬁ‘GglCPF%'Ho'&? aélelaﬁ%?"%Pféh?n
1 {QllowihgPRIrdedian ﬁja"i'anm&’@ affé bbssve I, 2inPatliddst Hb&itSB00 ng/mL;

having a particle size range of from about 300 m crons

t%r@hmuc@oframm%bbaﬁoaowhkngimsnty of at |east
about 0.4 g/cnB as neasured by gravinetric

determnation of a measured vol ume. 4. The conposition

of_ cl ai m 3 _havi . fro about 0.4
24/ Thegompositign of g%#m wh%fe"ssa'drfa'\é"\@% 'tVF(B?HIH?erd? aim
1 Hytirox aﬂoﬁylamémwménqlo@e aeetatdlserité ysoquneqr eater than

about X. . 6. A conposition of any of clains 1,
4, or 5 mhlch IS prepared as an extruded material . 7.

3A m@mﬂlbh%bltﬁ&rﬂh% o haifPWhichi Weeh Rflied mto a partlclulate

conmposi tion of either claim1l or claim2 havin

i hawingaa partiele égse,ramesgf(fmm A AULIASY m|ceor§ﬁgmouh%¢nmw has a
.]'%u%% of 2 usd a'bBFlaO.ﬁ Béénﬁi@g\@;&ﬁrﬁg by taimelric bt mination
in a paratus I wth a 10

of a measured volume.

4. The composition of claim 3 having a bulk density of from about 0.4 g/cm?® to about
0.7 g/em®.

5. The composition of claim 1 or claim 2 having an solid density of greater than
about 1.2 g/mL.

6. A composition of any of claims 1, 4, or 5 which is prepared as an extruded
material.

7. A pharmaceutical formulation comprising the composition of either claim 1 or
claim 2 having the immediate release dissolution profile shown in Figure 1B when
dissolved in a pH 6.8 buffered media at 37 °C in a USP Apparatus Il with a 100
rpm paddle speed.
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rpm paddl e speed. 8. The dosage formof claim?7 further

havi ng a dissolution profile shown in Figure 1A when
waele@sotased in a pH 1.0 buffered nedia at 37 0CPCHUS200BH0652

Apparatus Il with a 100 rpm paddl e speed 9. A process

for preparing a conposition conprising posaconazol e

and hydr oxypropyl net hyl cel | ul ose acetate succi nat e,

the process conprising: (a) dry-blending HPMC- AS and

posaconazole in a ratio of from about

| "HPMC- ASposaconazol e) to about 4:1

8.( Wé/@oéﬁep@ﬁﬁ%f’alﬁm |7?|)xrtﬁé? hfann@aadlé‘éHm%rlﬁQﬁlé shown in Figure 1A
admxture eating the adm xture ﬁare in step
" when élsaolve&ﬁea gtk @bB@remma a8l 3L tﬂr% SP Arparatus Il with a
t?ﬂ@?dn"i‘% &le% edde HPMC-AS present in the mxture and
abov e fluxing tenperature of the m xture, thereby

formng a rrelt optionally while blending the

o SRSl or ARl EAADLL] A dRle DOLEBAeA SHEP

ere ding a so tion conpri sing
pb;sdxowmqpylmethyk:etmuowamtahetsuecluaw the ptocessrcoetprising:
HPMC- AS. 10. The process of claim9, wherein, between
steps "b" and "c" the nelt is extruded to provide an
exl(a)lmwbkerﬂfngd-i BME-AB @nd rposaccmazbﬁecnm alratiheffeom aboutThe

proc er of claim 9, or ereln th

ot P heEMEAS Bttt dbiTo apSin &1 THEMESAYTEShazf) to form
dens@u{omﬁgglreaagemﬁ)l\}h@@ about 1d2 g/m _. 12. The

r ss of camll ere sal coO |on as

P SR e ot e Brsmeid 38l kS 8 b e olBRsL Lot 2 %ass
S hOVWtrdrfSItIBh qethperhBireide thediPMCLXS <#Jr¢srenamnhle %lﬁtul@éﬁ@éme the
media at 37 0C in a USP Apparatus Il with a

padd|faixigdempergture g‘ep'f“ﬁ@g g Sthgfebg,@mapg el "’&?'hﬂé)P@O’iﬁyy yhile

wher glighdiftftheddnsixerdm@gi tion is milled to forma
granul ar conposition haw@gbn article size of from

abéei coplingithermelt fasmag i St ereby) PeRYiding@ golift egropesition
co

oA s A had i Ao
of the particulate material.14. A nethod of treating a

16. u %@!pre&fsg ok El‘ann waﬁer%ﬁ{ ib‘éﬂlseenrbtgfse‘%” tah& r‘@%e melt is extruded
conpri'sing

to provide an extrudate of a desired cross-sectional shape.

11. The process of either of claim 9 or claim 10 wherein the solid composition
provided by the process has an solid density of greater than about 1.2 g/mL.

12. The process of claim 11 wherein said solid composition has a dissolution profile
substantially similar to that shown in Figure 1B when dissolved in a pH 6.8
buffered media at 37 °C in a USP Apparatus |l with a 100 rpm paddle speed.

13. The process of any of claims 9 to 12 wherein the solid composition is milled to
form a granular composition having a particle size of from about 70 micron to
about 350 micron and said granular composition has a bulk density of greater
than about 0.4 g/mL as determined by weighing a measured volume of the
particulate material.
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adm nistering to the patient, for at |east about 5

days, a pharmaceutical formulation or dosage form
w@owpnesing an anount of the composition of clBCTU$2009/040652

sufficient to target a steady-state Cavg pl asna | evel

of at |east about 319 ng/nL in at |east about 75% of a

patient popul ation or a Cavg of at |east about 228

ng/m. in at | east about 90% of a patient popul ation.

15. The nethod of C aim 14 wherein the anmount of the

conposition adm ni stered conprises from about 100 ng
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17. The method of either of claims 15 or 16 wherein the patient is neutropenic.

18. A pharmaceutical dosage form comprising a composition, said composition
comprising posaconazole dissolved in or molecularly dispersed in a
hydroxypropyimethyl-celluiose-derivative polymer, wherein, when an amount of
the composition containing at least about 100 mg of posaconazole is
administered orally to a human under fasted conditions, at least one of the
following PK median parameters are observed: Cpnax in excess of about 300

ng/mL; or an AUC(tf) of at least about 10,000 hr.ng/mL.

19. The dosage form of claim 18 wherein the hydroxypropylmethyl-cellulose-
derivative polymer is hydroxypropylmethyl-cellulose-acetate succinate.

20. Atablet dosage form in accordance with either claim 18 or claim 19.
21. A capsule dosage form in accordance with either claim 18 or claim 19.
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