WO 2005/ 117831 PCT/ US2005/ 018945 1 | NJECTABLE
PHARMACEUTI CAL SUSPENSI ON COVPRI SI NG POSACONAZOLE
wobéED11861 THE | NVENTI ON The present invention Pel/asm®s/018945
to formul ati ons useful for treating infections.
Specifically, these fornulations include the active
phar maceuti cal ingredi ent posaconazole in an
i njectabl e suspension that is stable when subjected
to termnal steamsterilization, and throughout the
shelf life of the product. BACKGROUND OF THE | NVENTI ON
Posaconazol e, an anti-fungal agent, represented by the
foll owi ng chem cal structural formula OH3 HO/ \ NN
NNSNCH3 HO FRONN F\--Nis being devel oped
as THAEGFPEFE FHSPERSP B ALAT SEICN EREEE S Tre PP & QEMRILR
NOXAFI L(r) by Schering Corporation, Kenilworth, NJ.
See, for exanple, U S. Patent No. 5,703,079,
5,661, 151, WD 02/80678 published Cctober WO .
2005/ 117831 PCT/ US2005/ 018945 2 17, 2002, and EP 1
372 394 published January 2, 2004 In addition, other
formul ati ons of pdSddadd& &K ONscl osed. A
solid (capsule/tablet) of posaconazole is disclosed
THeprésentAatvehtiooselatds & for2@lilaich S 1&3fuios trbaghby

a topical formof posaconazole, e.g., a lotion, cream

1n%§2fé)gfsg LSp%Elﬁéaﬁ‘EIg YhEsd %Jmﬁ?éﬁgﬂé ihéllfc?en {ﬁggcﬁklg d

pharmaceutical ingredient posaconazole in an injectable suspension that
is stable when subjected to terminal steam sterilization, and throughout

the shelf life of the product.

BACKGROUND OF THE INVENTION

Posaconazole, an anti-fungal agent, represented by the following chemical

structural formula

is being developed as an oral suspension (40 mg/ml) under the trademark
NOXAFIL® by Schering Corporation, Kenilworth, NJ. See, for example,

U.S. Patent No. 5,703,079, 5,661,151, WO 02/80678 published October



other simlar formulations, e.g., US. Patent No.

4,957,730 (PENLAC(r) available fromDermk(r)).
w@roosaims3nspect s of stabilization of m croni zeBCT/US2005/018945

particles in pharmaceutical _conpositions are

addressed in the literature. ZFor exanpl e, U S. Patent

No. 5,858,410 di scl oses pharmaceutical conpositions

contai ni n articles of active agents of average
174286 and? éfPs 1t3éd 3941pubbwbedh£amugr3b&eﬂ0%nﬁnraﬁchaon,

wi t hout prior conversion into a nelt, by using a

othdrsfoegRRioP D POsaEEHazdle havdabeat Aoeloseat | Arod
10/ 440, 368 di scl oses the use of a phospholipid

(ca3EiErEAE] 5 a 211 4a15§%arh;; TORABLELE N

e I'nan ora ste
Patent No. 5,091,188

har maceut.i cal osi tion.
5, 9 L3Pss B hEdu e b1 rﬁarf?mcaé OFH ¢f Ryeafonazole, e.g., a
coal escence of mcrocrystalline active agents in
lotian), emealbh eojptimeanic et “leeduecnagglislohis céxtampksedfbased on
di scl osed phospholipids include |ecithin,

otH¥IoSipRidd+ firénakitbndheghhets. dwéte@ith% 0118957' &30 (PENLAC®

chol esterol, stearylamne, glycolipids and

av Me%%ﬁ?ﬁe@ﬁﬁk@bne of the aforenentioned references

wever 0S€es an injectable suspension of

posaconazol e, that is stable when subjected to
term nal WD 2005/117831 PCT/ US2005/ 018945 3 steam
sterilization and throughout the shelf life of the

Cepiadn imspecth of etalbilizatiomedf§ ficrenichd gpdmiates dniphameaceutical
is desirable to ensure the physical stability of the

cordipekitiodedrerdidresded tin tHMMARY e, THoET leNYEND1ON BlePatent

present invention provides fornulatlons of

Nop e AR cl e Phiro ] C%“tﬁaﬁ‘%se VRl PobRuning particles

usef ul etreat nt of tiops. . In partlcul
of 4iRuryagnts Of Ay AT AETBs RSP AhaBt BJLaORRa Mg e
IS hormgenousl y suspended in vehicle with the aid of
coranpimesptowifiieiit prioaddinviesaion irfer avpeldt bytasing agdston-gap
is enpl oyed to reduce autocl ave-induced particle size
hosiopehizerasy.S. Patent Application No. 10/440,368 discloses the use of

a phospholipid surface active agent to stabilize microparticles of solid
fenofibrate in an orally administered pharmaceutical composition. U.S.
Patent No. 5,091,188 discloses the use of phospholipids, to prevent
coalescence of microcrystalline active agents in injectable pharmaceutical
compositions. Examples of disclosed phospholipids include lecithin,
phosphatidic acid, phosphatidyl ethanolamine, cholesterol, stearylamine,

glycolipids and mono-glycerides.

None of the aforementioned references however, discloses an injectable

suspension of posaconazole, that is stable when subjected to terminal



well as a buffer systemto stabilize the phospholipid

during autoclaving. The fornul ations provided renmain
wat@blhiersaf t er 20 minutes of autoclaving at 128QCUS2005/018945

after subsequent storage at 40C to 40C for at |east 6

nont hs. The present invention provides fornul ations

conpri sing a suspension of posaconazol e, stabilized

by a phospholipid, in a mxture conprising
steamestrsplization amd threughau the sheliddmof] tﬂn@spmﬂuct There is a

enbodi nents, the fornulation has been sterilized by
neesufarchach rgforanulayicrr aedi & desiradl 20@pislké8RE physical

PCT/ US2005/ 018945 4 In sone enbodi nents, the bu¥

staﬁﬂﬁi%’ tg%;gf rg%,%um&g‘%g%ﬁg‘t epggagbas:/\gl (r:rgngﬁzd?gt e,

SOdI um phosphat e di baS| c anhydrous, or the conbination
of the two. |In sone enbodi nents, the buffer system
conprises an organic buffer. |In some enbodi nents, the
buf f er syst em RIMMMARY OF THE INVENKIONI st i di ne,
citric acid, glycine, sodiumcitrate, amoni um

Thesprdstiret, invengiost provides dorhiilsQ0Rs TRHRRM 014 BBat are
buf fer system maintains a pH of about 3.0 to about

stal?leowhtefl sﬁggﬁc%@ 't ) %lu%fégng%ft%ﬁhzﬁﬁﬁhepp n'}(‘g ’Slations

pH o n sone
the buffe st ai.ns . a H of about, 6.4 to
St et i é%%r@[dﬁﬁfﬁ%ﬁ%?% IR | Aiafueous
conprlses a natural phospholipid. In sone

injegtalolgi sRIPASIPROIPRRAsIMIAZ0l thahis hossogenymslystuspended in
phosphol i pid. WD 2005/ 117831 PCT/ US2005/ 018945 t
vehicle with the aid of a phospholipid. In addition a thermoprotectant

agent is employed to reduce autoclave-induced particle size growth, as
well as a buffer system to stabilize the phospholipid during autoclaving.
The formulations provided refnain stable after 20 minutes of autoclaving
at 121°C and after subsequent storage at 4°C to 40°C for at least 6

months.

The present invention provides formulations comprising a suspension of
posaconazole, stabilized by a phospholipid, in a mixture comprising a

thermoprotectant, and a buffer system.

In some embodiments, the formulation has been sterilized by autoclaving

or by irradiation.



5 In sone enbodi nents, the phospholipid conprises a
natural phospholipid and a synthetic phospholipid. In

wa@ eovs/1e13bndi ment s, the phosphol i pi d conpri ses PCT/US2005/018945
1- pal m toyl - 2- ol eoyl - sn-glyggro-B-phosphocholine
(POPC). I n sone enbodi nents, “the thernoprotectant
conprises trehal ose. In sone enbodi nents, the
phosphol i pi d conprises 1-pahnitoyl-2-o0l eoyl -

In spmg spdoslimaniss phe dndiemsysteapepmpriges sodium phosphate,
t her noprotectant conprises trehal ose, and the buffer

whsols eay benprédded sedsodphgqsipbspleateonuhashasic monohydrate,
nonohydr at e, sodi um phosphat e di basi ¢ anhydrous, or

_ . o f . o .
SOdr%g E% ﬁy g rdate ﬂg n%bg %E](l: um B h gg g%ét% g Qﬁgf‘cbdggl?éﬁ%ﬁgié&fot&e. two.

I n sonme enbodi nents, the posaconazole has a particle
size distribution whose nedian value is between about
1.0 and about 8.0 microns, with not nore than about
In gsooE gabddimentss the buflarosigstem gompdses pncorgahigdutfer.
nore than about 300 particles of 25 microns or greater
size. In some enbodi ments, the posaconazol e has a
particle size distribution whose nedian value is
] 0 ' bt
In REREERLRR Ao, 555 SRR rds ™ FofiifiiRes th 18setBhe of
_areater.sjze and.nat nmore than about 300 .part i s of .
hisHfifeo il 8 eulibe. SO Etdes At Suitie, 8t acetic
PCT/ US2005/ 018945 6 In sone enbodi nents, the
acigosaconazol e has a particle size distribution whose
nmedi an val ue i s between about 1.2 and about 4.5
mcrons, with not nore than about 3000 particles of
10 microns or greater size and not nore than about
Loy . e |
In g%‘c?g‘?ﬁn%dr??{ﬁﬁairﬁ% %lg?rml at i %nﬁﬁgg i ngr edi eﬁ?%H df t3.0to
bcoggr'sing: I ngredi ent Concentration range
abPdsEcdnazol e about 50 ng/ m

In some embodiments, the buffer system maintains a pH of about 6.0 to

about 8.0.

In some embodiments, the buffer system maintains a pH of about 6.4 to

about 7.6.

In some embodiments, the phospholipid comprises a natural

phospholipid.

In some embodiments, the phospholipid comprises a synthetic

phospholipid.



POPC about 40 ng/ M Sodi um Phosphate, 0.345 ng/nl
nonobasi ¢, nonohydrate, USP Sodi um Phosphat e,

walkiwagis3t 1. 065 anhydrous, USP Trehal ose 250 pgr/mk2005/018945
Water for Injection, USP gq.sg 1 nl ad In sone
enbodi nents, the fornul ati on has ingredients
conprising: |Ingredient Concentrati on range

o B AR ol S

Sodi um Phosphate about 0.01 to about 0.6 nonobasic,
phespleipichend agymiheise ptesphelidosphat e, di basi c,

about 0.04 to about 1.5 anhydrous, USP ng/m

Trehal ose about 10 to about 300 ng/m \Water for

Injection, USP g.s. about 1 ml ad In sone

In %Qdérﬂﬁ%ﬁ%ne?'ﬁg {0k g'i‘f(o@é!g%ﬁg SohghdLen galrmtoyl -2-oleoyl-

conpri si ng redi rat o T a

Sn—g?sc%%g Z%ospah lﬁolfi?e Eﬁoﬁ%?.”t 60

-

In some embodiments, the thermoprotectant comprises trehalose.

In some embodiments, the phospholipid comprises 1-palmitoyl-2-oleoyl-
sn-glycero-3-phosphocholine (POPC), the thermoprotectant cofnprises
trehalose, and the buffer system comprises sodium phosphate monobasic
monohydrate, sodium phosphate dibasic anhydrous, or the combination
of sodium phosphate monobasic monohydrate and sodium phosphate

dibasic anhydrous.

In some embodiments, the posaconazole has a particle size distribution
whose median value is between about 1.0 and about 8.0 microns, with
not more than about 3000 particles of 10 microns or greater size and not

more than about 300 particles of 25 microns or greater size.

In some embodiments, the posaconazole has a particle size distribution
whose median value is between about 1.0 and about 5.0 microns, with
not more than about 3000 particles of 10 microns or greater size and not

more than about 300 particles of 25 microns or greater size.



POPC about 20 to about 50 ng/m Trehal ose
about 100 to about 250 ng/mM Water for Injection,
wo3sesq1s31 about 1 mM ad | n sonme enbodi nents, PEEUS2005/018945
formul ati on has ingredients cgn‘pri sing: WD 2005/117831
PCT/ US2005/ 018945 8 Ingl: edient Concentration
Posaconazol e 50 ng/m  POPC 40 ng/m Histidine 3
ng/mM Citric acid _nonohydrate 0.24 ng/m  Trehal ose
Inzamggrrpodigeats othe Pasagonazale has g partitle sizedistribution
some enbodi nents, the fornul ati on has ingredients
whosd necdiaonyals isgaememabou't daftand ab®eite4.5 microns, with
enbodi ments, the antioxi dant conprises propyl gallate

ncﬁtn@rg ¢Baceabbat B@@ﬁ%ﬁ‘?&% dt f@xﬁf&raﬁgan té’m%@ér size and not

I'n some enb , the antioxi

but e ene a.concentration of about
mtt Wodh Shart® SOB DRI Of 25.aHErGin Bh ETeRtes, See
ant| oxi dant conpri ses al pha-D-tocopherol at a
concentration of about 0.5 to about 0.01 nmg/m . In
sone enbodi nents, the formulati on has ingredients

In Gome ieshbodinden ) Ghelfbr 831l aPcH Ha20Rpr8dRIAS coinprising:

nmg/ m

Ingredient

Posaconazole

POPC

Sodium Phosphate,
monobasic, monohydrate,
USP

Sodium Phosphate, dibasic,
anhydrous, USP

Trehalose

Water for Injection, USP g.s.

ad

Ingredient

Posaconazole

POPC

Concentration range

about 50 mg/ml
about 40 mg/ml

0.345 mg/ml

1.065

250 mg/ml

1 ml

In some embodiments, the formulation has ingredients comprising:

Concentration range

about 1 to about 100
mg/ml

about 10 to about 60



I ngredi ent Concentration Posaconazole 50 ng/ml POPC

40 ng/mM  Histidine 3 ng/mM Citric acid nonohydrate
w@24/10m38m Propyl gall ate O 01 ng/mM  Butyl ap@mius2005/018945

hydr oxyt ol uene 0. 05 ng/ m hal ose 250 ng/ M Water

g. s. ad 1 mM at a pH of abot 6.4. In sone

enbodi nents, the fornul ation has ingredients

conprising: |Ingredient Concentration Posaconazole 50

my/ M POPC 40 ng/ml  Histidine 3 ngig/mbitric acid

nonohydrate 0.24 ng/m Al pha-D-tocopherol 0.05 ng/mn

Tr ehal oseSa8funpPhbspMater q. s. adabotk RD1aPEbEfit 0.6
about 6.5. In sonme enbodinents, the fornul ati on has a

ab;)utr agbolirgén@g%out f%lgy%eggggf e between

PCT/ USZOO@ 9%8945 10 I n sonme enbodi nents, the
formul ati Bivthas a wt. ratio of phosphol ipid to
posaconazol e between about 1:1 and about 1:5. In sone
enbodi nenbediwimePhosphiig.i dibasis a about .04 tof about 1.5
phospholipid to posaconazol e between about 1:1 and

about 4: Sanh§fdsene, vgodi mrent s, then{g)/rﬁyl ation has a
the wt. ratio of .
Trehalose about 10 to about 300
mg/ml
Water for Injection, USP q.s. about 1 ml

ad

In some embodiments, the formulation has ingredients comprising;:

3

Ingredient Concentration range

Posaconazole about 40 to about 60
mg/ml

POPC about 20 to about 50
mg/ml

Trehalose about 100 to about 250
mg/ml

Water for Injection, USP g.s.  about 1 ml

ad

In some embodiments, the formulation has ingredients comprising:



t her noprotectant to posaconazol e bet ween about 300: 1

and about 1:10. In sone enbodinents, the fornulation
whamsaimwslt ratio of thernoprotectant to posacPOBEES1085/018945

bet ween about 1:1 and about € 1. In some enbodi nents,

the fornmulation has a wt. ratio of thernoprotectant

to phospholipid between about 30:1 and about 1:6. In

some enbodi nent.s,. the fornulation h a w. ratio of
thernDproE%QE%ﬁggio phosphol i pi d be@%@gﬁigﬁéﬂﬁﬂ5:4 and
about 30:4. In sone enbodi ments, the invention
enconpassBesacemaz®d of treating or 50pmg/ant i ng an
i nfection inan animal in need thereof which conprises
adm ni stePORCto said ani mal an ef f aotigerrgpount of
the fornmulation. In sonme enbodinents, the animal is a
mamal , apfid;g; fish, or a reptilasa. 05/ 117831
PCT/USZOOE&%%@%I 11 In sone enbod?&g' g&pthe ani mal
is anm l, .incJuding. buf not [imfte to a_human. In
sone enbo Fﬁﬂ%?QF# ‘#HF%@#?on is béﬂ%éﬂgéyﬂa f ungus
or a parasite. In sone enbodinents, the infection is
sel ect ed TrelmdoRe group consisting 260.mg/ephar yngea
or esophageal candidiasis; refractory oropharyngea
and esophag@elr qcangd di asi s; invasive @gpergillosis,
candi di asi s, fusariosis, scedosporiosis, infections

atgﬁ?ﬂkﬂkﬂ&ﬂﬁféhic fungi, zygonycosis, and invasive
I nfections due to rare nolds and yeasts; invasive
mycoses in patients who are refractory to, or
intolerant of, other therapies; Candidiasis, invasive
moul d infections in patients who have undergone -

In pemeneinpodimsntshhe jyrmpddidenizals imgmdiehts Apjtheorcomprising
hemat ol ogi ¢ mal i gnanci es, bone marrow or periphera

an sirioxddhintt ranspl ant  condi tioni'ng regi nens, and
patients receiving conmbination

In some embodiments, the antioxidant comprises propyl gallate at a

concentration of about 0.02 to about 0.005 mg/ml.

In some embodiments, the antioxidant comprises butylated

hydroxytoluene at a concentration of about 0.1 to about 0.02 mg/ml.

In some embodiments, the antioxidant comprises alpha-D-tocopherol at a

concentration of about 0.5 to about 0.01 mg/ml.

In some embodiments, the formulation has ingredients comprising:



I mmunosuppressive therapy for the treatnent of acute

or chronic graft- versus-host di sease or prevention of
wa@elosdisgan transpl antation; Chagas di sease; PEnu$2005/018945

Lei shmani asis. WO 2005/117831 PCT/ US2005/018945 12 In

sonme enbodi nents, the invention enconpasses a net hod

wherein said fornulation is adm nistered

i ntravenously. In sone enbodi nents, the invention

enconpasshbigrediethod wherein said Comegndrationi s

adm ni stered i ntranuscul arly, subcutaneously,

opht hal m pash¥onsaddeonj uctival ly, iBDHQ@gyhprly, Vi a

anterior eye chanber injection, intravitreally,

i ntraperi [ly, intrathecally, ipgr jcally,

intrapleu? 'y, intranasally, topicgpﬁ%%ygég wound

irrigation, intradermally, intrabuccally,

intra-abd%h$%@¥¥¥, intra-articuIarI?}ng%Pﬂa-auralIy,

intrabronchially, intracapsularly, intrameningeally,

i nt r apul n@itaid ¢yl marmhydiadeat i on, O\M24a megfatlr acheal

or endobronchial installation, via direct

i nstal | at pasp g1l nonary cavitieg,0] phgasi nal ly,
intrasynovi ally; intrathoracically, via Thoracostony

irrigati vagL ik Loural ly, Ar I
i ntraci stCEPE%II%I g@ﬂﬁﬁ‘?ﬁﬁ@%ﬂﬂgﬂ Yy, | ﬂt a@@%{#cul arly,
i ntraossequsly, via irrigation of infected bone, or

via appl i EE@hHAS@s part of any adnZROUPE/Wk h cenent
for prosthetic devices. In sone enbodi nents, the
f or mul at i Watkngtshead conpri ses a secbnmdlactive
i ngredi ent selected fromone or nore of the group

at 83K icTtabuit06.4.anti fungal s such as azol es;
anphot ericin B; deoxychol ate anphotericin B;
flucytosine; terbinafine; antibacterials; antivirals;
steroids; nonsteroidal anti-inflanmmtory drugs

In 500, PRSP U0 GeltBykGen 13 Ingredients comiprising

Ingredient Concentration
Posaconazole 50 mg/ml
POPC 40 mg/ml
Histidine 3 mg/ml
Citric acid monohydrate 0.24 mg/ml
Alpha-D-tocopherol 0.05 mg/ml
Trehalose 250 mg/ml
Water g.s. ad 1 ml

at a pH of about 6.5.

In some embodiments, the formulation has a wt. ratio of phospholipid to

posaconazole between about 60:1 and about 1:10.



In some enbodi nents, the invention enconpasses a

nmet hod further conprising adm nistering a second
waedasuerssngr edi ent sel ected fromone or nore BET/URE05/018945

group consisting of: antifunggls such as azol es;

anphotericin B; deoxychol ate anphotericin B

flucytosine; terbinafine; antibacterials; antivirals;

steroi ds; nonsterojd anti -inflamuatory drugs
In BRI henshAdPRRRIAHER: Dafd Wit Ratiet phespholipid to
sonme enbodi nents, the fornulation is further
posteonazaeibetwepy alpowtyldl mgpdhabewah InBxi num pl asma
concentration (Cnhax) of posaconazole of at |east
about 467 ng/m at steady state, and a nean pl asma
Area Under the Curve over 24 hours (AUC) val ue of

C .e of, at,| ut, 9840 hr/m .at steady .

In SOEREERRERSuits e TRkpn BB 2 A B of Ensiinolipid to

hour to _deliver 100 ng_of posaconazole, and repeated
posgcopRzalebetweenabapohtl anchabest 45 sone

enbodi nents, the fornulation is further characteri zed

by providing a nean maxi num pl asnma concentrati on

(Cmax) of posaconazole of at |east about 852 ng/m at
In SéeRMMHBodiferR8diRe THANUPABSAThAY §ahe WS o {i§HrCuUr ve

over 24 hours (AUC) value of posaconazol e of at | east

at ;steady state n, sai
hefittrot et e Enolt iRt st Sy, HPOTL Sl pbeme 1:10.
200 ng of posaconazole, and repeated at an interval
of about 24 hours. WD 2005/117831 PCT/ US2005/ 018945
14 In some enbodi ments, the fornulation is further
In sommeembodieenity, the tindivbayionflisay aadirimaitat ofiti on of a
dosage of about 100 ng of said posaconazole, at |east

theﬁﬁﬁ)éﬁ{)te@tam‘ﬁat@ Sl RE Yebiveeh o@D IE aBld 488Ut 6:1.
14.9 to about 38.4 hours; and a nmean pl asma st eady

state volume of distribution of about 200-500 L. In
sone enbodi ments, the fornmulation is further

characteri,zed rovidi ng, a nean maxi num pl asma
In e G DarRBR E il Ty i Mo owt. Tatio of
thermoprotectant to phospholipid between about 30:1 and about 1:6.

In some embodiments, the formulation has a wt. ratio of

thermoprotectant to phospholipid between about 5:4 and about 30:4.

In some embodiments, the invention encompasses a method of treating or
preventing an infection inan animal in need thereof which comprises
administering to said animal an effective amount of the formulation. In

some embodiments, the animal is a mammal, a bird, a fish, or a reptile.



of at |east about 1480 ng/m at steady state, and a
nmean plasnma Area Under the Curve over 24 hours (AUC
wo 2008817881 posaconazol e of at | east about 24, 6BOT/US2005/018945
nghr/m at steady state, whefgjsaid fornulation is
i nfused over about 1 hour to deliver at |east 200 ny
of posaconazole, and repeated at an interval of about

24 hours, Il,n so nbodj ments, the fornulation s L.
In SO Gbadiehly e PImalis b mrmgmal ingluding but not limited
adm ni stration of a dosage of about 200 ng of said
to goBuEe@zol e, at | east one of. a mean plasma half-life
of about 18.7 to about 35.5 hours; and a nean pl asna
steady state volune of distribution of about 200-500
L. In some enbodi nents, the fornmulation is further

A r.ovicdiag . af i nj ti of .
In GohE EbbaRRc ey JFlentiig: i 1 Celocifilh 2 BhiSI BY i paasite.
one of: a nmean plasma half-life of about 18.5 to WD
2005/ 117831 PCT/ US2005/ 018945 15 about 51.4 hours;
and a nean plasma steady state volune of distribution
In sprad emebodunsnts, thelinfectien datseltated tfsont tiee group consisting
fornmulation is further characterized as providing,
of:after adm nistration of a dosage of about 600 ng of
said posaconazole, at |east one of a nean plasna

51.!- l-r? @sklgii ; . f 50.6 hours; and a
Orérglén p %egalmcagrste c@aéef%tgjgh?éflﬁérrgeag’of di stribution of

bout 200-500 L. In sqne enbodi nents, the formul ation
ref Sy PR gE R LR P ARG AR R an

posaconazol e bl ood concentration profile substantially
invgisiy¢ aspergillegis. sandidinsis.1fusdmresisasdedospartiasisoinfections

i nfused over about 1 hour to deliver 25-600 ng of
dupdsagienezphie. furigis @ygoﬁmmuﬁgpaha, invagivieorrTet@dbh8 & to rare

further characterized as providing a nmean

J18s 2344 ;pl asma concentration profile
msu%st an ia%fsy simlar to that of Figure 2, when said

. fornulation is infused
invasive mycoses in patients who are refractory to, or intolerant of, other

therapies;

Candidiasis, invasive mould infections in patients who have undergone
intensive chemotherapy and/or radiation therapy for hematologic
malignancies, bone marrow or periphéral stem cell transplant
conditioning regimens, and patients receiving combination
immunosuppressive therapy for the treatment of acute or chronic graft-
versus-host disease or prevention of solid organ transplantation;
Chagas disease; and,

Leishmaniasis.



over about 1 hour to deliver 25-600 ng of
posaconazol e. I n sone enbodi nents, the fornmulation is

wo moshersschar acteri zed as providing a rati o OPCTYES2005/018945
posaconazol e bl ood Crax to nmggn posaconazole plasma
Cmax of between about 1.5 and about 3.8, when a single
dose of said forrmulation is infused over about 1 hour

' 25- 600 . psaconazol e. WO 2005/ 117831 . - .
tn SEefEEllii eIl R BerBRLEaRRRRes @ Afeitiod Whitein said
forpul ation js further characterized as providing a
formgulation isRPmBYSEIsHnravenatlyCnmax to mean
posaconazol e plasma Chax of between about 2.1 and
about 3.3, when a single dose of said fornmulation is
i nfused over about 1 hour to deliver 25 ng of

In ROSAC SR inen s, %Heqn%ﬁ%h@ﬂé&ng{é%eé y m%t?fd'rggg#&em said

further characterized as providing a ratio o
osaconazol e bl Qo x to _nmean posaconazol e | gsma
SRS G Tl R A SRR
dose of said formulation is infused over about 1 hour
ophhajgpicadly. sghagrgnctigalyicbiaaetelarly, Wemnterior eye chamber
enbodi nents, the fornulation is further characterized
injestiony hwirdivitgeallyeinr ppsdtanedd), enlor ook callg ihtratgatically,

posaconazol e plasnma Crmax of between about 2.2 and

SR, P 0 A S ks

. ole. | ne odi.ments, the foryulation is
intf SREERRE it P B SV i B eyl SRt e
posaconazol e bl ood Crax to mean posaconazole plasma
t nehigdywdatragepstilarly, iHgamesingsally, infeapaleiongmlly, via
dose of said formulation is infused over about 1 hour
inhadatieh, wia e2@dtrariyfal gosadobraodleial Wisi20RG1dd, /8ialdirect

PCT/ US2005/ 018945
installation into pulmonary cavities, intraspinally, intrasynovially,

.

m

intrathoracically, via thoracostomy irrigation, vaginally, epidurally,
rectally, intracisternally, intravascularly,intraventricularly,
intraosseously, via irrigation of infected bone, or via application as part of

any admixture with cement for prosthetic devices.

In some embodiments, the formulation further comprises a second active
ingredient selected from one or more of the group consisting of:
antifungals such as azoles; amphotericin B; deoxycholate amphotericin
B; flucytosine; terbinafine; antibacterials; antivirals; steroids;
nonsteroidal anti-inflammatory drugs ("“NSAIDs"); chemotherapeutic,;s; and

anti-emitics.



17 In some enbodi nents, the fornulation is further
characterized as providing a ratio of nean
w@oemaaomnarzol e bl ood Crax to nmean posaconazol e PEI/ESIMA5/018945
Cmax of between about 1.7 angd,about 3.3, when a single
dose of said fornmulation is Pnfused over about 1 hour
to deliver 400 ng of posaconazole. In sone
enbodi ments, the formulation is further characterized
In geme, ephorimgents; she dngentioaneneeamnasses it thod futher
to mean posaconazole plasma C. of between about 1.9
compisingadiBidistetiag aasebﬁgﬂacctmmgreds@mdsa@ef@a ftdrAone or
|s i nfused over about 1 hour to deliver 600 ng of

2SR cbﬁslﬁg_ggg %@Qﬁtﬁﬂgéls éltﬂéh ?arsl Oeﬁnb%otencm

further haracter providing a ra

a osa 0 zole plasna

B: BRRRT B fle ruBrPRbeutin B ataBh sreiainglaRtpacterials

state when said fornulation is |nfused over about 1
anfigirals:cstgepidse narsstenuiday agrti-ipBsayoatent drugsd"NSAIDs”);

repeated on a 24-hour basis. |In sone enbodi nents, the
chémotherdpauntics; dndf hati-ehdtiast eri zed as providing a

rati o of nmean posaconazol e bl ood Crax to nean

posaconazol e plasm Cnhax of between about 1.5 and

about 2.3, at steady state when said fornulation is

infused.ov hour .tg del i 25
n S SRR, the st Brtae it tad Blsteterinad by
2005/ 117831 PCT/ US2005/ 018945 18 In sone enbodi ment s,
Proviging afiean; paxisrnplasma kensentration (Gsex) miqisicuazole
a ratio of mean posaconazol e bl ood Chax to nean
of piokmst rdoaited 6P g/l Ansteddp stags mmbauneinSpRiddna Area
about 2.4, at steady state when said fornmulation is

Undet Qﬁ%cbﬁi’\% 0fePYh Hoﬁ?é‘( 17€) ARl ¥ & 3}3% n%&ole[ of at least

posaconazol e, and repeate on a 24-h aS|s
ab(glgp gglélgerrfé%’r/ eag Hea yaétla%e w. efriJ gt Qﬂzo cha{aqttl:ég r1|s Z used

over about 1 hour to deliver 100 mg of posaconazole, and repeated at an

interval of about 24 hours.

In some embodiments, the formulation is further characterized by
providing a mean maximum plasma concentration (Cmax) of posaconazole
of at least about 852 ng/ml at steady state, and a mean plasma Area
Under the Curve over 24 hours (AUC) value of posaconazole of at least
about 24,600 ng-hr/ml at steady state, when said formulation is infused
over about 1 hour to deliver 200 mg of posaconazole, and repeated at an

interval of about 24 hours.



providing a ratio of nean posaconazol e bl ood Cmax to

nmean posaconazole plasma Chrax of between about 1.7
wap@sabmset 2.5, at steady state when said forpol/as2005018945

is infused over about 1 houryjo deliver 100 ng of

posaconazol e, and repeated on a 24-hour basis. In sone

enbodi ments, the formulation is further characterized

as royi dj.ng of \n posaconazo bl ood
In Smsbastsiar bhe opradago S chesactasad BY2
and about 2.0, at steady state when sald formul ati on
prowding, asféer edarinidivation éibardasagdedf atleou 000 bf said
posaconazol e, and repeated on a 24-hour basis. In sone

poSARRHZBIB! i 1ddie iRy HB| Rbh@dh ipladiiat RATE- 1AL ek giﬁ about

as providing a ratio of mean posaconazole bIood

14 RO 3 BEH S Pl PG Pl SRR AR Ml or

i s infused over about 1 hour to deliver 400 ny of

(h5§6§866ﬁh95ﬁbouﬁﬁﬁx}@ﬁgbLed on a 24-hour basis. WD
2005/ 117831 PCT/ US2005/018945 19 In sone enbodi nents,
the forrmulation is further characterized as providing
a ratio of mean posaconazol e blood Chax to nean

In B8ARCORMZRIifherRs 2BHR f&B1RFioRSkWReth &PEHArdctR B by

about 1.7, at steady state when sald formul ation |s

prdiliiR BERD 1%25‘%5}%520‘1?885 6 rORos iR’ (Red of posanasote

enbodl ments, the water in th or rrul ati on has been
of alelgpd #hgut 1yepma/iehet @ﬁea%ﬁ staife ashadneam Blasipa Area
animal treated is hunan, while in other enbodi nents
Untlee thei Gutve peet 24 hournAHOmmlue of gusacemazolerefits least
the fornmulation is one that is bioequivalent to a

abh@f T4l GO0 o1 B A6l % @AY ithte, |xﬁh§ﬁr%18"f69ﬂilﬂﬁ'ﬂfo§1 id ¥fused

rret hod further conprises” adm ni steri ng a bolus

ovegdr% r?i t]g Hé_gcf éeah derf &t in'és%ti(sj(? rr‘rilé1 %f posaconazole and

repeated at an interval of about 24 hours.

In some embodiments, the formulation is further characterized as
providing, after administration of a dosage of about 200 mg of said
posaconazole, at least one of: a mean plasma half-life of about 18.7 to
about 35.5 hours; and a mean plasma steady state volume of distribution

of about 200-500 L.

In some embodiments, the formulation is further characterized as
providing, after administration of a dosage of about 400 mg of said

posaconazole, at least one of: a mean plasma half-life of about 18.5 to



i ntravenous mai nt enance dose of said fornmulation. In
sone enbodi nents, the nethod conprises adm ni stering
WO 200841831 ani nal an effective anobunt of posacoPERUB®s/018945
provi de a nmean maxi nrum pl as concentration (Cma) of
posaconazol e of at |east about 467 ng/m at steady
state, and a nean plasnma Area Under the Curve over 24
| east about

hou AUC) val ye of posaconazol e, of  at :
ab%fﬂéi n‘b QUES; gllncjg flggg#)l\%agg@; phepehnstate volume of distribution
PCT/ US2005/ 018945 20 state, when said fornulation is
of abpw200HOP labout 1 hour to deliver 100 ng of
posaconazol e, and repeated at an interval of about 24
hours. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 shows
posaconazol e nmean bl ood concentration-time profiles in

o JERe Y PHBRE Iy hudatiin i PR

2_%%0\/\5@g.{)osa§ona_zol e ,nea}% pl.asma cgncentration-tinme
proyiing, adternadpuRistRgtion | ajft depagant abontp0Q menfanids
i nfusi ons of 25, 50, 100, 200, 400, and 600 ny
possesncanie, cltcleabt Gnedofs haws apoplsina Amd1é-life af gB@ENR7.2 to
and bl ood concentration-tinme profiles in healthy

abotlftl 5016 bowiraf hed 4 rhéah PlasNRNOS dyEtE Wd1ee et Bstribution
posaconazole. FIG 4 shows posaconazol e nean plasm

d centration-time profiles in healthy
Of%%ggrgégpfer 1 hr intravenous infusion of 600 ngy
posaconazol e. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
The present invention enconpasses formulations
suitable for parenteral admnistration, e.g., by.
In sarhe rnbadimentsr @t forgnalationt és futher esacterized as
formul ati ons conpri se a suspension of posaconazol e,
prosidihpla 2geamposacphassleoblopdddconcerdrativhtp Lol MRUbs Aftially
wat er, a thernoprotectant, and a WD 2005/117831

simiiat/ tg%%sépﬂ%%‘}‘é 1, when said formulation is infused over about 1

hour to deliver 25-600 mg of posaconazole.

In some embodiments, the formulation is further characterized as
providing a mean posaconazole plasma concentration profile
substantially similar to that of Figure 2, when said formulation is infused

over about 1 hour to deliver 25-600 mg of posaconazole.

In some embodiments, the formulation is further characterized as
providing a ratio of mean posaconazole blood Cmax to mean posaconazole
plasma Cmax of between about 1.5 and about 3.8, when a single doée of
said formulation is infused over about 1 hour to deliver 25-600 mg of

posaconazole.



L1 buffer system Since posaconazole is mnimally
soluble in water, a suspension fornulation is
wa@adwanimgeous. Phosphol i pids have been found POT/D82005/018945
effective surfactants in forqing st abl e suspensi ons of
posaconazole in water or an‘&queous nedi um These
phosphol i pi ds can degrade when subjected to the
tenperature excursions experienced during term na
In sosne embedisnents, ghe farnoelagiomiy furthes chprabiatzéd as
necessary to assure the sterility of any injectable
providitig al taio ofhufiead poRidiRZ1EBIGH Onéﬁ lﬁéerﬂehﬂ posaconazole
prevent agglonmeration and crystal growh of the

naz [.C ri vhng., Parenteral
PIEIRACCRESE, BREh i 2 | B D o Uperl & S Bose of
siolopgical p of about _7.4. Phosphol.ipids are
Sﬂﬁﬂﬁ%ﬂ?ﬁﬁ & egk oven iabhoygd haur thdeliver 25 mimaf
7. Furthernore, pH adjustnent of injectable
posacomdhzaleons can be necessary to achi eve physi ol ogi ca
conpatibility, and thus, for exanple, to mnimze
injection-site irritation. In addition, the rate of
phosphol i pid hydrol ysis can be tenperature-sensitive.

j . e ati he puffer systens
In 208 ehfbod Al 160 ol UL Ph R e eBirn flariRl 82
ang_to mai ntain the tenperatur e/gH— dependent chemi cal
Prgding g iAtG of hea Hassicoprgolablansd Cgant® anean posaconazole
duri % hi gh tenperature excursions (such as

Plasipa Grencddbatweey abkoivt | Qandgyboan 8.8 wieghastingleetibse of
life. WO 2005/117831 PCT/ US2005/ 018945 22 In

saidcorhtiaiatRnig hitkedahate abdutBhdatoddéliadr BORGEs G

ingredient that acts as a suspension stabilizer, “was

m j to autoclaving. Certain buffer systens were

po oun togécontrol degradati on of POPC-cont ai ni ng
posaconazol e fornul ati ons, duri ng autocl aving. For
exanpl e, such fornulations were found to be stable
after 20 mnutes of autoclaving at 121 C 1In

In gemne ¢mbodimesdshtiné éormoydation istfubthdrzeharmtterized as
fornul ati ons

providing a mean posaconazole blood Cmax to mean posaconazole

plasma Cmax of between about 2.2 and about 3.3, when a single dose of
said formulation is infused over about 1 hour to deliver 100 mg of

posaconazole.

In some embodiments, the formulation is further characterized as
providing a ratio of mean posaconazole blood Cmax to mean posaconazole
plasma Cmax of between about 1.5 and about 3.2, when a single dose of
said formulation is infused over about 1 hour to deliver 200 mg of

posaconazole.



during storage at 40C to 25C for at |east 18 nonths
followng autoclaving. Simlarly, other phospholipids

WO ba@s/1am881 si milar to POPC coul d be used to stBOi/UB265/018945
the formul ati ons di scl osed hfzein. For exanpl e,
unsat ur at ed phospholipids w an acyl chain length
ranging fromCl2 to C20 wherein the degree of
unsaturation of the acyl chain ranges from1l to 4; as

In zeppe gmbkodigentsd tha Jopmtabprasisdurkhen cheyactariged as
length ranging from Cl2 to Ci8 are useful according

provddihe apregseof  nnvantpasacobeaotd blboaf Cuseftolmean posaconazole
unsat ur at ed phospholi pi ds i ncl ude:

plags;;ig%'P @ng;xoaﬂ HetRkeRUbSRE 91¥ G8CaBoRN 8SBNANR] h'Eingle dose of

- Myrj st ol eoyl - sn-.-d ycer 9- 3- Phosphochql j.ne e 01
saift frpibeladlodn Y Yo e us Sbobiol SRBENG frbvepd0 e of
2005/ 117831 PCT/ US2005/ 018945 23 Q
posacomzeoy| - sn- A ycer o- 3- Phosphochol i ne (DOPC) ~I H
1, 2-Di ol eoyl - sn-d ycer o- 3- Phosphoet hanol am ne ( DOPE)
Qll HH O 1, 2-Linoleoyl-sn-dycero-3-Phosphocholine
HO and :

- SRUMIES! QYL BRI aBhY; '
In SRl SHRETME 5 R P saBns RSP BRGRAL T as
providing a ratio of mean posaconazole blood Cmax to mean posaconazole
plasma Cmax of between about 1.9 and about 3.1, when a single dose of

said formulation is infused over about 1 hour to deliver 600 mg of

posaconazole.

In some embodiments, the formulation is further characterized as
providing a ratio of mean posaconazole blood Cmax to mean posaconazole
plasma Cmax of between about 1.2 and about 2.5, at steady state when
said formulation is infused over about 1 hour to deliver 25-600 mg of

posaconazole, and repeated on a 24-hour basis.

In some embodiments, the formulation is further characterized as
providing a ratio of mean posaconazole blood Cmax to mean posaconazole
plasma Cnax of between about 1.5 and about 2.3, at steady state when
said formulation is infused over about 1 hour to deliver 25 mg of

posaconazole, and repeated on a 24-hour basis.



fl 11 H or conbinations thereof. Exanples of
sat urat ed phosphol i pi ds include:
wda asmiisaur yl - sn- G ycer o- 3- Phosphochol i ne ( DLPE)T/UR0bE/@8945
1,2-Dinyristoyl -sn-d ycer o- 3 Rhosphochol i ne ( DMPC)
+C~ Q 1,2-D palmtoyl-sn-d ycero- 3-Phosphochol i ne
(DPPC) O lii HO o 0O and
1, 2- St ear oyl - sn-d ycer o- 3- Phosphochol i ne_( DSPC) WO
In somag ¢ W%éedgmégmym\w further phagactgrized as
conbi nations thereof. Unsaturated phospholipids are
pravidimg beratio pf ompedn posadahiagble Hood Caugnb mieah posaconazole
oxi dation, an antioxidant can be enployed. |In sone

plRFAA ARG bethReAUB XK ﬂ?sﬂan%pgaggg%%4gggg¥%%@g§g%§eewhen

preferably at a concentration o ;
Q5 [m . .ln other enmbodi s, the antioxi dant

s PGB 5 Pl e BT Lo (it SEB B Pp e af

concentration of about 0.1 to about 0.02 ng/nm. In
PosaterRaerlenpadi rapeaied omea -hwumbasisconpr i ses propyl

gall ate, preferably at a concentration of about 0.02

to about 0.005 ng/ml, in conbination
In some embodiments, the formulation is further characterized as
providing a ratio of mean posaconazole blood Cmax to mean posaconazole
plasma Cmax of between about 1.7 and about 2.5, at steady state when

said formulation is infused over about 1 hour to deliver 100 mg of

posaconazole, and repeated on a 24-hour basis.

In some embodiments, the formulation is further characterized as
providing a ratio of mean posaconazole blood Cmax to mean posaconazole
plasma Cmax of between about 1.2 and about 2.0, at steady state when
said formulation is infused over about 1 hour to deliver 200 mg of

posaconazole, and repeated on a 24-hour basis.

- In some embodiments, the formulation is further characterized as
providing a ratio of mean posaconazole blood Cmax to mean posaconazole
plasma Cmax of between about 1.2 and about 2.2, at steady state when
said formulation is infused over about 1 hour to deliver 400 mg of |

posaconazole, and repeated on a 24-hour basis.



wi th butyl ated hydroxytol uene, preferably at a

concentration of about 0.1 to about 0.02 ng/m. In
wQ@edosaitser enbodi ments, the antioxi dant conprPGEES2005/018945

al pha- D-tocopherol, preferabhy at a concentration of

about 0.5 to about 0.01 ng/m. The inventors have

found certain ratios of conponents to result in

eoys for ations.. For ex e, the weight
In 3R AR i e o3 1aboR S A thet chiagnereaz] gs
bet ween about 1:0.1 and about 1:10, nore preferably,
projadipga miinel 1 meanpasseonazol, bktdd Crapte mean posaconazole
preferably, between about 1:1 and about 4:5. The
plastiig Gl booke¥R RS 117 831 £6ThLI20URIAG o12fe when

t her noprotectant to posaconazole is preferably between
; MPrads 1 r r al. ween
Salablg)ut 5 ogln a 81%{%836\@3@' %@%ﬁ%@gtﬁa ?ié‘y%rf B mg of
t her nopr ot ectant t hosphol | pid . is preferably,
po??eqq}?eaét%li%\’b% repga e‘ir‘?&‘ gg’&lboﬁri?a%r e preferably,
bet ween about 20:4 and about 30:4. The fornul ations
of the present invention conprise a suspension of
solid particles of posaconazole of specific particle
In sore efinbodiibierite) the vadter aULRUSr BRI o R&sPEdr tfioved by
size distribution displayed in the suspended
IvopBiliitigs is critical for physiological conpatibility,
yogyrlngea ility, physical stability of the suspension,
re-suspendability, and for pharmacokinetic
characteristics and bio-distribution (Le.,
sequestration within specific bodily tissues). Since
In serescrabadipents sthe enamal dreatiedals homare, Wwhileiraothoer
as delivered to the patient, it is inportant that

embodiments théaminwit trebtddis henchangss. i n particle size
distribution after mcronization are controlled. Such

processes can include aggl oneration during
aut ocl avi ng, and de- suspension due to tenperature

excursions. and/or,.agjtation, experienced  during.
I Gifg BOdARR S ufeho P i B pme it dpediivalent to a
distribution in the formulation as ready for

formayhatiendigelossdilaerain. pati ent that infl uences
phar macoki netic characteristics and bio-distribution.

In some embodiments, the method further comprises administering a
bolus loading dose of said formulation and then administering an

intravenous maintenance dose of said formulation.

In some embodiments, the method comprises administering to said

animal an effective amount of posaconazole to provide a mean maximum
plasma concentration (Cmax) of posaconazole of at least about 467 ng/ml
at steady state, and a mean plasma Area Under the Curve over 24 hours

(AUC) value of posaconazole of at least about 9840 ng-hr/ml at steady



The inventors of the present invention have determ ned
that for injectable fornulations of posaconazol e,

WO b@sai1mshar acteri stics are brought within advRor/aA§EOsE818945
ranges with particle size dpgtributions whose nedi an
val ues WO 2005/ 117831 PCT/ USZ005/ 018945 27 are
bet ween about 1.0 to about 8.0 mcrons, preferably,
bet ween about 1.0 to about 5.0 microns, nore .

stais, s7leemiseyd Bermedatiapdstinfused gvehcalout 3 hapeterfieliver 100
each case, the particle size distributions display not

mg W pbsacbanzel und doPepiad athasntérvil ofl aivont 2drhours.
greater size and not nore than about 300 particles of
25 microns or greater size. In the injectable
formul ati ons of the present invention, which include

POPC, it I [ ' range
of bet vveeﬂgiﬁgﬁ‘f Bégéﬂﬁtﬁgﬂ%&ﬁ &Igﬁ g#@*‘&?gﬁ
bet ween about 6.0 and about 8.0, and nmore preferably
FlGoek whewsapesac@iazddedneds logd sonpeatratient dpe prelles in
found that certain organic buffers, e.g., histidine
heatldy veluriteeracifter Ribg iMreyathiss irgestoss iof 255001 000€00,
the pHrelated degradation of POPC in the
406 o lsRd %nggp&q%l% used in pH adjustnent systens

dan al so t1on as conponents of the buffer system

afte H adj ust ment has been achi eved. n-limtin .
FICE,3 Aol BPSaCHRIG SO ReR P8y arL FPECHRBTIREY (G rotles in
function in this way include sodi um hydroxide
heaithly sohimteers adiar, 1 %Mmm& infisiens g125., hPedPPy 200,
Applications The present invention enconpasses net hods
400®f apd SONim@posadohaealerent of a variety of
i nfections caused by a broad spectrum of infectious

FI IS ’how B&éﬁﬁé%ogé Hheshi s anadsicdPednténtration-time

I ncl ude, but not l[imted to, those disease states

profiR Ehus) yuliFRi iR Bt ABluta®iln R AHT s me

der mat ogﬂhyt es, Dinorphics, Dematiaceous (e.g.,
POSACOEEALG- a

FIG. 4 shows posaconazole mean plasma and blood concentration-time
profiles in healthy volunteers after 1 hr intravenous infusion of 600 mg

posaconazole.

DETAILED DESCRIPTION OF THE INVENTION
The present invention encompasses formulations suitable for parenteral
administratidn, e.g., by injection, for treating an infection. These
formulations comprise a suspension of posaconazole, stabilized by a

phospholipid, in a mixture comprising water, a therrrioprotectant, and a



and Bi polaris), Aspergillus, Acrenonium

Basi di onycet es, Bjerkandera, Coprinus, Paecil onyces,
wob@sasser um  Tri chophyt on, Pseudal | escheria, PCT/US2005/018945

Schi zophyl l um Crytococcus, :Hi st opl asma, Bl astonyces,

Cocci di oi des, Fusarium Exophiala, Zygomycocetes

(e.qg., Mucor, Rhizopus, and Rhi zonucor),

| uyveronyces, Sacchar e ' hehi.a,
butles B b ok TosPdonee b ULt Aol i water. 2
Apophysonyces, ~Curvularia, Penicillium_ Fonsecaea,
suspemgien farmsdationtsi advarageerpst Paosphelipids gvsnpeen found
Absi di a, C adophi al ophora, Ram chl oridi um
to ay effeptiat asirfactantédnfeiinang Stabkd sdspensiceEhofpioaaconazole
protozoa, bacteria, gramnegatives, gram positives,
in B : élg&g kAl onel la Borrelia, Mcoplasm,
m T?gﬁgi)%gﬁg,a rd%}%ral Ila, Tri chonobnonas and Trypanosonsa.
The present invention is intended to treat both
opportuni stic and non- opportunistic infections, where
the term "opportunistic” as used herein denotes those

Thesef pleesphslipilsean sleBrgavbaR supissied 6 thesoaperature

di sease only in a host whose resistance is |owered,
exceirgiondyxpbdentéd capyng derminal/stanilizeion dalgar autoclaving), a
posaconazol e is useful in the prevention and/or

stefe ]Evsﬁfdﬁﬁ nefisddi§ oA EhdLpaIBE 6f ah§Sinjddtabilél

I rst ne) treatnent of oropharyngeal 0r esophageal

dj.di I.s: WD .,2005/ 117 P 1 .
o s8R AR T 40 aBpprcion
P U NORN L e

Initial treatnent of invasive aspergillosis,
candi di asis, fusariosis, scedosporiosis, infections
due to dinorphic fungi (e.g., cryptococcosis,

Pa P Ay Seiny e ppR LOMgBBITRSLS o pyolgial
of ailbnovu%SJi.Vlle. Py %)i’lio?jﬁdg Uee ihdBh&o ﬂgléltgﬁleaﬂja%ﬁ%%ge of
about 6 to about 7. Furthermore, pH adjustment of injectable
formulations can be necessary to achieve physiological compatibility, and
thus, for example, to minimize injectioﬁ—site irritation. In addition, the
rate of phospholipid hydrolysis can be temperature-sensitive. Thus, in
the present formulations, the buffer systems are designed to meet
physiological pH requirements, and to maintain the temperature/pH-
dependent chemical stability of the phospholipid in the formulation

during high temperature excursions (such as experienced during

autoclaving), and throughout shelf life.



Sal vage therapy for invasive nycoses in patients who
are refractory to or intolerant of other therapies
w@ eoogii7sanphotericin B, lipid formul ati ons of PCT/US2005/018945
anphotericin B, caspofungin, goriconazole and/ or
itraconazole); Prevention of”invasive Candidiasis,
i nvasi ve nould infections (including zygonycosis and
aspergillosis) in patients at_ high risk, including
In ggee ce&\Mathy dhe ahmyes dowasi fevank that PREE: avringyedient that
and/ or radiation therapy for hematol ogic
actseds grsumspassioosiabilizegwas sprsitpleetmhusdelaving! ICertain
transpl ant conditioning regi nens, and patients
g : : . 0 . " 0 -
R B P B P G fining
di sease,or. prevention,of solid organ ranspl ant ati on;
PoRaEIRlF deBR R PYS HhouB e tNIBg, orof Cxhmur. such
i ncluding acute and chronic forns; and,
formaplepicats were founel idbagteblecaitar 28hminvges iof editpelaning at
WO 2005/ 117831 PCT/ US2005/ 018945 30 Admi nistration

12 1 s@unn-sddities sidriset heffep Eﬁét%ms stabiige! fecladyrmulations
radi ati on therapy, nyeloablative conditioning

dufigl | SRpaYe At E@%Otﬁfdrrhtqg%f’rlg@{&ltﬁs fd%wmg
a 1 &n

e-referenced I nfections. e present 1 nvent

nconpasses the, admini strati on.qf osaconazol
aufRTRTRE: | SRR S GE Rt shnettuds b R ecantian b pqpc
wherein the posaconazol e formulation functions
coygdope ysgel iacatailige the degamdationspiselagedksherein. For example,
i nfections including the above-referenced disease

unshairased Pleogpleslipids withnan creyt etxiindeagsh sanging ol Ci2 to
nodes of adm nistration to any part, organ,

| ihl @R 8EgFEYbi % u ' '
Cst‘EIkr)lj@fé%%l to a% [ n?fectni% %ﬁgrﬂ%ﬁfltﬁﬁ%ﬁg&% oa?lges from 1 to

4 F 901 &8 Bha B RBYs BRI TR AECREVES B et emeth ranging

adm ni stered includes: intravenously,
frophEaake Soarae yselyl BecpEdiEgule the present invention.

Examples of useful unsaturated phospholipids include:
1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (“POPC”),

1,2-Myristoleoyl-sn-Glycero-3-Phosphocholine

0
I H O
;ﬁNO’ED\)\/OW\N—M
e
0

1,2-Palmitoleoyl-sn-Glycero-3-Phosphocholine



opht hal m cal |l y, subconjuctivally, intraocularly, via
anterior eye chanber injection, intravitreally,

WO paosapmsi t oneal |y, intrathecally, intracysti cetT/¥$2005/018945
intrapl eurally, intranasally2 topically, via wound
irrigation, intradermally, T7Thntrabuccally,
intra-abdomnally, intra-articularly, intra-aurally,

i ntrabronchially, intracapsularly, intraneningeally,
intrapul monarilly, via inhalation, via endotrachea
or endobronchial i®@stallation, via direct
instal | atgon into | tras inaIIy,
|ntrasynOV|aII 0 i nt'ra Iy, ost ony

:ﬂ -dinoyaghpald rect Iy
|ntracrst@rna ly, |nt avascu arI |n ventTti cul arty,

WO 2005/ 1¥7831 PCT/ US2005/ 018945 31 i ntraosseously,
via irrigation of infected bone, and via application
as part of any admixture with cenent for prosthetic
devi ces. Co-fornmul ations conprising conbinations of

1. %504 aleoniss-Glyerroas-Fhesphodneline KBOBG) i ve i ngr edi ent
are also within the scope of the present invention.
Non-1imting exanpes of such active ingredients

i ncl ude: antrfung | s such as echi nocandi ns (i ncl uding

caspofundﬁ P3hgrﬁﬁvfaﬂd/ﬁnbdﬁFﬁﬁungﬁn}”andﬁxwxf

&gﬂ{i? &Pm ud| rlconazole i traconazol e
EEN Ucorfazole ﬂee geﬁ ' ;

B; deoxycholate anph terrcrn B; flucytosine; and
terblnaflne Also within the scope of this invention
are conbinations with an antibacterial, antiviral,
steroid, or nonsteroidal antr-rnflannatory drugs

1 26DNSAD}ZisS)1 Giyearot Bdtlapephoathanmbaiine fMQPE)i t i cs.
Simlarly, co- admnistration of posaconazole with at
| east one of the apove active ingredients, aside from
within a srngle fofqmul ation, is also within the scope
of the pr sen“irg i 2" e
Pg£esent px nt i are a variety of dosing regimens,

rduratron adm ni st ati on. Preferred frequenci es of
dosi ng i nclude once every 12, 24,

1,2-Linoleoyl-sn-Glycero-3-Phosphocholine

and
1-Oleoyl-2-Myristoyl-sn-Glycero-3-Phosphocholine



36 and 48 hours. Preferred durations of adm nistration

are within the range of 30 mnutes to 4 hours, nore
wee@sarmbly, 1 to 2 hours. Also included w thPET/URE05/018945

scope of preferred adn1n|str§%|on i s bolus dosing, at

WO 2005/ 117831 PCT/ US2005/ 018945 32 various rates and

vari ous doses, and conbi nations of a bol us | oading

dose, or several bolus |oading doses, with an

i ntravenous infusion naintenance dose that provides

t herapeutic plasnactoncentratlon ranges simlar to or

exceedi nggt hose de d i Tahbl 4 a. As used
her ei n, the f oH éMAn terms shal " have tWe dafinitions
~set~for tah |

,thos hoI| retersito & lipid conpound tWat

on hydrol ySis phosphofic acid, an alcohol, fatty acid
and a nitrogenous base. Exanples i ncl ude natural and,
synt heti c phoshpholipids, which include Iecithin,

or cepthinationspthergofyel i n and 1-

pal m t oyl - 2- ol eoyl - sn-gl ycer o- 3- phosphocholine

Exbifj$leS of saharstaiiphespholipide inbhate " nat ur al
phosphol i pi d* refers to a phospholipid occurring in

af Non-
%“rnt gqgagﬁgFes ofpﬂgkgpg?haﬁﬁéggﬁfﬁglds i ncl ude egg
phosphol i pi ds, soy plospholipids, and aninmal tissue

phosphollplds Cbnblﬂ@%ngg\ggﬂggigﬁxiﬂggpgggégatura

phosphollpl ar egw

igvention.. use erein, the phrase "synthetic
gxﬁoébhm@ FASOFGJMQWVW

Non- Ilnltldg exanpl es of isynthetic phospholi pi ds

i ncl ude O ‘

1- pal m toyl - 2-ol eoyl - sn-gl ycer o- 3- phosphochol i ne

(POPC), 1, 2-oleoyl-sn WO 2005/117831
PCT/ US2005/ 018945 33 gl ycer o- 3- phosphochol i ne ( DOPC),
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1,2-Dipalmitoyl-sn-Glycero-3-Phosphocholine (DPPC)
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and
1,2-Stearoyl-sn-Glycero-3-Phosphocholine (DSPC]



(DVWPC), 1, 2-Di pal rnitoyl-sn-d ycero-3-Phosphochol i ne
(DPPC) and 1, 2- Stearoyl-sn-d ycero-3-Phosphochol i ne

W@ DBRC)783Conbi nati ons of nore than one synt heP@T/US2005/018945
phosphol ipid are within the %gope of the present
i nvention. As used herein, the phrase "buffer systent
refers to a buffer conprising one or nore conponents
that maintains a particular pH range. Non- limting
exanpl es of suitable buffer systens include:
phosphoric acid; lycine; sodiumcitrate; histidine;

citric achd; acetilk acid; tronetham ne; _anmoni um
sul fate; and dgn®i nat’i o er . f ore Mened
~sfippQnent §~ar e Xpdersteqd 40 jnclude the sal ts,

Aydrafes and %ol vated tHeré&df. “Thu¥, r example,
phosphori & acid incl ®des the sodium phosphat e or
pot assi um phosphate salts, anong other salts.
Preterred byffer_.systens include sodi um phosphate

or W&bﬂ@f@?ssﬂ’cﬁrﬁﬂf'phosphat e dibasic, or a conbination
thereof. More preferred buffer systens include sodium

phosphat e nonobasi ¢ nonohydrate, sodi um phosphate
di basi ¢ anhydrous, or a conbination thereof. As used

Unbatwiatedtpieopplielseidscagakhewrbbtfterpromgd €6 xdidation. To
buffer conprising at | east one organi c conpound. Non-

prevEft Sidh SXRIRIGE 4 id:ARKA: IPHL CrBIARLE 1 Se

glycine;. sodium citrate; histidine; ¢ I C acl

cetic acid: and combinations thereof. 2005/ 117831
emB8)ninits s B5e T e iTedr PRy EHP o erably at
"antioxidant" refers to an agent that hinders
congendeation ofpkowh Q102 toebextdhR0S maimbe Inraibygr
gal | ate, butylated hydroxytoluene, and
embbdimeits, odophatiokidaAst ceeprisyebutylhbed piidasgyt dle@in)
particle size" refers to the particle size present in

o e S

if,f t .00 rtj.cle size,analysis. Particle sizes
rer GBS UL Sl Sa P Whusc EBR A Folef reteraviy
the shelf life, typically up to 24 nonths after
at gpapeeR@tion ok |Qy03tto about 0.005 mg/ml, in combination
with butylated hydroxytoluene, preferably at a concentration of about 0.1
to about 0.02 mg/ml. In yet other embodiments, the antioxidant

comprises alpha-D-tocopherol, preferably at a concentration of about 0.5

to about 0.01 mg/ml.

The inventors have found certain ratios of components to result in
advantageous formulations. For example, the weight ratio of
phospholipid to posaconazole is preferably between about 1:0.1 and about
1:10, more preferably, between about 1:1 and about 1:5, still more

preferably, between about 1:1 and about 4:5. The weight ratio of



either refrigerated or roomtenperatures. Particle
sizes are also neasured and naintai ned when the
wo eoosuimsi on is diluted into | arge volune parBOL/@8BNS)18945
e.g., 5%dextrose or water f i njection. As used
herein, the phrase "initial “hedian particle size"
refers to the particle size present within 1 week
after a specified tinmepoint. For exanple, the initial
thermppretpatantciaresaeonazale is prsierably betweenabeut Ae:1 and
medi an particle size present within 1 week after
abaut 6cl,aviorg praseraddy, beovgrreabdutAz: lused disnei 6;1.t Mhe weight
term "autocl aving" refers to sterilization by the
MRéhm AR)S a
ratgcﬁ?ocl avi % giatfr&%lgf ItJr)ri nut ggﬂ) allitfﬁ ?g%%argﬁﬁa}tggéﬂtggﬁeen about
sterilize the, posaconazol e.fornmul ations discl osed .
207l B 7545 BGLERRTIS IR Babiy ot bhut 43, &hfmout 30:4.
herein, the phrase "thernoprotectant” refers to an
agent that stabilizes the phospholipid during
tenperature excursions. In the present invention, a
The fermupatidas tof thei rasead inveptionatotapirtd® a suspension of solid
phosphol i pi d, which is necessary to control crystal

paidic Q¥4 Bf $odacBAASLRES §héGhc gsiaittﬂﬁe REA2ANARIFon in an

particles during autoclavin Ther noprotectants are
typi call r _solubl e. polvhydroxyl .conpounds. ., For
aqglis Bhabe; oHEF SRRl SR RRE SN cERBRERR theRlopended
may be used in conjunction with posaconazole. QO hers
particiesife cridlqad der phyeinlogical coappabbiitys syrisudeability. qelaysical
and mannitol. As used herein, the term "prodrug"
stabilftyraf the auspepsiond rehaspandability, apideforrslearmiicokinetic
upon adm nistration to a subject, undergoes chem cal

ch#QBY&iS1i8 s BRI-ARHritsui9én (He sedfudditL588:8 SSithh ¥hekbfic
posaconazole or a salt and/or solvate thereof. As

bod§ESSHHEL SHAIE BB it 76k BB oFRkuason

sol vent_ nol ecul es. This physi cal
as delivered to the patient, it is important that processes that contribute

to changes in particle size distribution after micronization are controlled.

Such processes can include agglomeration during autoclaving, and de-
suspension due to temperature excursions and/or agitation experienced
during shipping and storage. It is the particle size distribution in the
formulation as ready for administration to the patient that influences

pharmacokinetic characteristics and bio-distribution.

The inventors of the present invention have determined that for injectable
formulations of posaconazole, these characteristics are brought within

advantageous ranges with particle size distributions whose median values



associ ation involves varying degrees of ionic and/or

coval ent bondi ng, including hydrogen bonding. In
w@esosais3i nst ances, the solvate will be capabber/v§2005/018945

i sol ation, for exanple, when one or nore sol vent

nmol ecul es are incorporated?’n the crystal lattice of

the crystalline solid. The term "sol vate" enconpasses

bot h sol uti on-phase and i sol at abl e sol vates. Non-
arelbdtistdemgabyaiml.0toafbauti 8 Abheicsahyapesferailyydstween about

hydr at es, ethanol ates, and nethanol ates. WO

1.048%% 83 H§?Pr%’e0%§§glt5aebc}§ﬁo&%éé€§b%]&ei Dtd BBout 4.5

term™Injectabl e” nheans to parentera

.admi nistratj on. used, herejn, .the term"fungus"
micighine 1Bheash Gise. ghd SReHCHb SRttt S gt more
and nol ds. Fungi include Candida, dermatophytes,
thabi alpoph 3OO0 Penticiescdolfd nisrgns oal graater sizeaard not more
Bi pol aris), Aspergillus, Acrenonium Basidionycetes,
thaBl @hkadeepafiatics L5 Baieeohs Bro@eateMsie0spor um
Tri chophyt on, Pseudal | escheria, Schizophyl | um
Crytococcus, Histoplasma, Bl astonyces, Coccidioi des,
Fusarium Exophial a, Zygonycocetes (e.g., Muicor,
Rhi zqpus, .and Rhi.zgnucor) Kl uyver.omyces 4.
In e eHeFERIEderTHIRRERS F ekl PIERRGhyYBich include
Par acocci di oi des, Scedosporium Apophysonyces,
PORGr iluhasibeerPimind usefnl to papisdabea, P g4 phbetween about
Sporot hri x, Pneunocystis, Trichosporon, Absidia,
3.0Gad e il 9.0) preferBdly betaeedi abouiSgIC epldahbstut 810, and more
Madurel la, Scytalidium Leshmania, gram negatives,
Pl nema, Gardnerall a,
pre%%%%¥fichonéﬁ%ﬁgggpggi%%ggaﬂggg?ﬁ?'the term
"Demat i aceous" neans dark conidia and/or hyphae, and
i ncludes as non-limting exanples Alternaria and
Bi polaris. As used herein, the term"Zygonycocete"
Therirenters haye fourd Haat cerain erganiebublersegign) histidine and
reproduction resulting in the formati on of zygospore,
citréd ldlcﬁigaﬁteaindremdlthmdgwubynm{ﬁoﬁﬁlg thegit{relstedr es
calle

degradation of POPC in the formulation. Components used in pH

adjustmeﬁt systems can also function as components of the buffer
system, after pH adjustment has been achieved. Non-limiting examples of
pH adjustment system components that function in this way include

sodium hydroxide, hydrochloric acid, and phosphoric acid.

Anti-Infective Applications

The present invention encompasses methods of prevention and treatment
of a variety of infections caused by a broad spectrum of infectious agents.
The term "infection" is understood to include, but not be limited to, those

disease states caused by molds, yeasts and other infectious agents, such



WO 2005/ 117831 PCT/ US2005/ 018945 37 spor angi ospor es

or conidia, and includes as non-limting exanpl es
wok@en178Rhi zopus, and Rhi zonucor. As used her eP@T/Us10685/018945

term "anaerobe" nmeans a m crg rganismthat can live

and grow in the absence of o %gen, and i ncludes as

non-limting exanples Legionella Borrelia,

pkfop,aana Treponena Gardneral l a, and

asy aéw{a neiamataphytesy anerphiosh @m@amaq@an@sﬁa@, Alternaria
means an organismthat lives on or in another and

andr Bipsolaris) naspesditas) Achenefianm, Baéﬁiibh%?dt%' Bférkandera,
Leshnania and Trypansoma, anong ot hers used

act | Llé‘tliég%%ﬁlﬁ%sglglg If)d;éiﬂﬁlrue e ’@hﬁggﬁggs%gldsaﬁ%scheﬂa,

e RN G thCor @i BRI Ao BIEF imiEr s oRpatides,

divinyle ; ine, and includes voriconazole,

Fusariaisn mmiala,@tgmwcmeﬂeét(e@na&mm Raizoparss zoicd.
As used herein, the term "nmean maxi num concentrati on

Rh@ﬁmxﬂcorMyvfe@bir@‘aeé Bycthard@iydes AV aSt SRy, BichiL

means that nean maxi mum concentration val ue that

EpREGHNSpAFLSE, PARIRIGRIAOD Sledbsiitiinfi SbopAYIRST, Al

r epeat the orrru At o 0 gerie

ol el e R S e B SR B eyt

PCT/ US2005/ 018945 38 in value. Thus, the subsequent
TrighorRaRPR oAbsidinaCladophialephera, Remichigedinitsi ng,

but rather each peak achieves substantially the same
Symesphalastahog Madhlnellzm,r Sttytalﬁiiolmﬁ, beshirkehiag pgrodifoa, ASacteria, -
used herein, the term"animal" is understood to

ra‘rﬂ%é%iﬁ e Vg RRam PeBitiEe R JREPRLS i {)ll oeq i/ ﬁéﬂ?ﬂgi%orrelia,

repti used herein, the ter m
My%BBFa[&h%O%rgﬁon%““ ) arc?neralla, Trichomononas and Trypanosoma.

The present invention is intended to treat both opportunistic and non-
opportunistic infections, where the term “opportunistic” as used herein
denotes those infections caused by organisms capable of causing a
disease only in a host whose resistance is lowered, e.g., by chemotherapy

or H.I.V.

In particular, posaconazole is useful in the prevention and/or treatment
of the following disease states:

Initial (first line) treatment of oropharyngeal or esophageal candidiasis:



meani ng assigned to the termby the U S. Food & Drug

Adm ni stration. "Bioequival ence neans the absence of
w@2®sgmissi cant difference in the rate and extBOr/USINO5/018945

whi ch the active ingredient or active noiety in

phar maceuti cal equival ents &9 phar maceut i cal

al ternatives becones available at the site of drug

action when adm nistered at the sane nolar dose under

Shaivdge thrarafiyt obasolerrefracippy opophaeyygeltisagdesophageal

study." 21 CFR 320.1(e). Methodol ogi es for

éﬁhaidihgié‘ge Bi, qﬁogsﬁﬁahmoahsva e loa) p@éo%%fe L8@/or

I ndustry tati stical Approaches to Est shin
gl oequi vall Ence, " U S. Departnent of Health and Human
5?9 ood and Drug Adm nistration, Center for

Dr ug Eval uati on and Research (CDER) June, 2001.
Iitiabltesatmpat pfinvasing aspergillasis.eandisiasiss fusariosis,
illustrate certain aspects of the invention. WO

20 siplott3disPGTfedfone5d 08 38 4Rm @D Hik fomigaI(¥.g. cryptococ0051s,
formul ati ons of posaconazole in conjunction with POPC

85¢id 6 BRLPSSS t
S S RS ?‘ﬁgﬁ‘f?‘s‘?%%%%s

ide ranges for buffer systens tha i_nt
Bl bR e iy Bobish ard e Bl vl f rave
posaconazol e fornul ations at a pH range of 6.4-7.4

g ygests:ient Concentration range Active

Posaconazole 50 ng/nil Stabilizer POPC 40 ng/ m
Bualvagge (Heraipyefo3 .ihivasive. myogses in BultieaitsSeoHourectdffattory to
di hydrate 4 - 10.2 ng/nil Buffer Gtric acid
ggg?%?fn%i@opo%r' tHr82id® (k. , athphiokérdem B, ajbio®Pmulations
of amphotericin B, caspofungin, voriconazole and/or itraconazole);
Prevention of invasive Candidiasis, invasive mould infections (including
zygomycosis and aspergillosis) in patients at high risk, including
patients who have undergone intensive chemotherapy and/or radiation
therapy for hematologic malignancies, bone marrow or peripheral stem
cell transplant conditioning regimens, and patients receiving
combination immunosuppressive therapy for the treatment of acute or
chronic graft-versus-host disease or prevention of solid organ
transplantation;
Chagas disease (Trypanosomiasis due to T. cruzi) including acute and

chronic forms; and,

Leishmaniasis, including visceral and localized forms.



Sol vent Water g.s. ad 1 ml Table 2. Representative

posaconazol e fornul ati ons at a pH range of 6.4-6.6
we-00sti™a1 | ngr edi ent Concentration range Acti VBCT/US2005/018945

Posaconazole 50 nmg/ M St abigrg,zer POPC 40 ng/ m

Buffer Aycine 1.5 - 4.5 ng/ Buffer Gtric acid

nmonohydrate 0.12 - 0.36 m/nm Stabilizer Trehal ose

250. ng/mM_ Sol vent Water g.s. ad 1 m Table 3.
Adﬁ%’rsg%lﬂﬂrétive posaconazol e formul ations at a pH range

of 6.6-6.8 Function |Ingredient Concentration range
Impgne-supRygssant theragy ?ﬁggm chespgblperasf, raiation \g
Buffer Histidine 1.5 - 4.5 ng/mm  Buffer Amoni um

myslddidative corflitiphithg reffuhérs) bftenoashdts n atiedoPrdore of the
0.3 ng/m Stabilizer Trehal ose 250 ng/ M Sol vent

. z
b FEeBeRced fnfectlor PHET LN BIEHADR hEompassps fhe
in Tables 1-3 is provided in anpl es ,1-3, .. .
adpdal5EE 9BIG) 2 PBSBORRIAOls JeTmtaT CaoBART M dYa o impouno-
Examle 1 Ingredient Concentration Posaconazole 50
suppyessanpdberdpy nyhereingdye pesatongzele formulation functions
prophylactically with regard to opportunistic infections including the

above-referenced disease states.

The present invention encompasses a variety of modes of administration
to any part, organ, interstice or cavity ofan animal’s body that is subject
to an infection. A non-limiting set of examples of modes by which the
posaconasole formulations of the present invention may be administered
includes: intravenously, intramuscularly, subcutaneously,
ophthalmically, subconjuctivally, intraocularly, via anterior eye chamber
injection, intravitreally, intraperitoneally, intrathecally, intracystically,
intrapleurally, intranasally, topically, via wound irrigation, intradermally,
intrabuccally, intra-abdominally, intra-articularly, intra-aurally,
intrabronchially, intracapsularly, intrameningeally, intrapulmonarilly, via
inhalation, via endotracheal or endobronchial installation, via direct
installation into pulmonary cavities, intraspinally, intrasynovially,
intrathoracically, via thoracostomy irrigation, vaginally, epidurally, |

rectally, intracisternally, intravascularly,intraventricularly,



Sodiumcitrate di hydrate 8 ng/m  Trehal ose 250 ng/ n
Water g.s. ad 1 mM O note, the pHis 7.4 in Exanple
wda20058xmapl e 2 1 ngredi ent Concentration PosacPOBEES1085/018945
50 m/m POPC 40 ng/nil Hghidine 3 ng/m Ctric
aci d nonohydrate 0.24 ng/n rehal ose 250 ng/ m
Water g.s. ad 1 mM O note, the pHis 6.4 in Exanple
. 2. Exanple 3 Ingredient Concentration _Posaconazole
inggoggrousiyorta Ayigation ofjniectedfrone. apdivia applidation as part
sulfate 2 ng/m Hydrochloric acid 0.2 ng/m
of anyhadurrtP¥Owiidl cémevitfer prosthede dendces note, the
pHis 6.6 in Exanple 3. In addition, exenplary
posaconazol e fornul ati ons that include antioxidant
are described in Exanples 4-6. Exanple 4 Ingredient

' PCOPC 40 /' m
Cogfor}%%ﬂfz{t?ct)ﬁso rc]orrfﬁ)rsxgi%ogngglorlbelng%orrrl%/cﬁj posaconazolé:Tg and at least

one other active ingredient are also within the scope of the present
invention. Non-limiting examples of such active ingredients include:
antifungals such as echinocandins (including caspofungin, micafungin,
and anidulafungin) and azoles (including voriconazole, itraconazole,
fluconazole, ketoconazole, ravuconazole); amphotericin B; deoxycholate

amphotericin B; flucytosine; and terbinafine.

Also within the scope of this invention are combinations with an
antibacterial, antiviral, steroid, or Anonsteroidal anti—inﬂammafory drugs
(*NSAIDs"), chemotherapeutics, and/or anti-emitics. Shnﬂarly, co-
administration of posaconazole with at least one of the above active
ingredients, aside from within a single formulation, is also within the

scope of the present invention.

Also within the scope of the present invention are a variety of dosing
regimens, each consisting of a frequency of dosing and a duration of
administration. Preferred frequencies of dosing includé once every 12, 24,
36 and 48 hours. Preferred durations of administration are within the
range of 30 minutes to 4 hours, more preferably, 1 to 2 hours. Also

included within the scope of preferred administration is bolus dosing, at



Gycine 7 ng/nil Sodiumcitrate di hydrate 8 My/ m
Propyl gallate 0.01 ng/nil Butylated h dro ol uene
w@205/1M38nil  Trehal ose 250 ng/mM Water .s. adrAr/mb200$/018945
note, the pHis 7.4 in Exa é.ze 4. WD 2005/117831
PCT/ US2005/ 018945 41 Exanpl™@¢ 5 | ngredi ent
Concentration Posaconazole 50 ng/m  POPC 40 ny/ m
Histidine 3 ng/m Ctric acid nonohydrate 0.24 ny
varip yatemangd: vanows degesi ang gymbiratigngof aab@&ln% l@a@lslg
ng/ M Trehal ose 250 ng/M  Water g. s. ad 1 m The pH
doses or. gevieraEbaigd boadlingdogese vithragt édirenenous infusion
Concentration Posaconazole 50 ng/m  POPC 40 ng/ m

maﬁ;lt%%'la‘ﬂ&edésé@ﬁm Pge)\tlg'gg rrtgi/%lr;‘r?pgﬁﬁ% A e f@ﬁ%ﬁ%ﬂn ranges

D-toco hero Trehal ose
S]'JD\.QPELI‘ to 8¢ e'xceedmgn%hose described in Table 14 infra.

As used herein, the following terms shall have the definitions set forth

below.

As used herein, the phrase “phospholipid” refers to a lipid compound that
yields on hydrolysis phosphoric acid, an alcohol, fatty acid and a
nitrogenous base. Examples include natural and synthetic
phoshpholipids, which include lecithin, cephalin, sphingomyelin and 1-

palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (“POPC”).

As used herein, the phrase “natural phospholipid” refers to a
phospholipid occurring in nature, or derived from a natural source. Non-
limiting examples of natural phospholipids include egg phospholipids, soy
phospholipids, and animal tissue phospholipids. Combinations of more |
than one natural phospholipid are within the scope of the present

invention.

As used hereih, the phrase “synthetic phospholipid” refers to a man-made
phospholipid. Non-limiting examples of synthetic phospholipids include

1-palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC), 1,2-oleoyl-sn-
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invention.

As used herein, the phrase “buffer system” refers to a buffer comprising
one or more components that maintains a particular pH range. Non-
limiting examples of suitable buffer systems include: phosphoﬁc acid;
glycine; sodium citrate; histidine; citric acid; acetic acid; tromethamine;
ammonium sulfate; and combinations thereof. The aforementioned
components are understood to include the salts, hydrates and solvates
thereof. Thus, for example, phosphoric acid includes the sodium
phosphate or potassium phosphate salts, among other salts. Preferred
buffer systems include sodium phosphate monobasic, sodium phosphate
dibasic, or a combination thereof. More preferred buffer systems include
sodium phosphate monobasic monohydrate, sodium phosphate dibasic
anhydrous, or a combination thereof. As used herein, the phrase “organic
buffer” refers to a buffer comprising at least one organic compound. Non-
limiting examples of suitable organic buffers include: glycine; sodium

citrate; histidine; citric acid; acetic acid; and combinations thereof.
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and maintained when the formulation is diluted into large volume

parenterals, e.g., 5% dextrose or water for injection.

As used herein, the phrase “initial median particle size” refers to the
particle size present within 1 week after a specified timepoint. For
example, the initial median particle size after autoclaving refers to the
median particle size present within 1 week after autoclaving has been

completed.

As used herein, the term “autoclaving” refers to sterilization by the
terminal steam sterilization method. For example, autoclaving for 20
minutes at 121°C suffices to sterilize the posaconazole formulations

disclosed herein.
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conjunction with posaconazole. Others include maltose, sorbitol,

dextrose, sucrose, lactose and mannitol.

As used herein, the term “prodrug” refers to a compound that is a drug
precursor which, upon administration to a subject, undergoes chemical
conversion by metabolic or chemical processes to yield posaconazole or a

salt and/or solvate thereof.

As used herein, the term “solvate” refers to a physical association between
a compound with one or more solvent molecules. This physical
asséciation involves varying degrees of ionic and/ or covalent bonding,
including hydrogen bonding. In certain instances, the solvate will be
capable of isolation, for example, when one or more solvent molecules are
incorporated in the crystal lattice of the crystalline solid. The term
“solvate” encompasses both solution-phase and isolatable solvates. Non-
limiting examples of suitable solvates include hydrates, ethanolates, and

methanolates.
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Kluyveromyces, Saccharomyces, Yarrowia, Pichia, Epidermophyton,
Paracoccidioides, Scedosporium, Apophysomyces, Curvularia, Penicillium,
Fonsecaea, Wangiella, Sporothrix, Pneumocystis, Trichosporon, Absidia,
Cladophialophora, Ramichloridium, Syncephalastrum, Madurella,
Scytalidium, Leshmania, gram negatives, gram positives, Mycoplasma,

Treponema, Gardneralla, and Trichomononas.

As used herein, the term “Dematiaceous” means dark conidia and/or

hyphae, and includes as non-limiting examples Alternaria and Bipolaris.

As used herein, the term “Zygomycocete” means a class of fungi
characterized by sexual reproduction resulting in the formation of

zygospore, and asexual reproduction by means of nonmotile spores called
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Trichomononas.

As used herein, the term “parasite” means an organism that lives on or in
another and draws its nourishment therefrom. Parasites include

Leshmania and Trypansoma, among others.

As used herein, the term “antifungal” means an agent having activity
against one or more fungi, and includes echinocandins such as

caspofungin, micafungin, and anidulafungin.

As used herein, the term “azole” means divinylenimine, and includes

voriconazole, itraconazole, fluconazole, ketoconazole, ravuconazole.

As used herein, the term “mean maximum concentration (Cmax)” when
followed by the term “at steady state” means that mean maximum
concentration value that occurs after administration of a sufficient
number of repeated doses of the formulation to generate maximum blood .

or plasma concentrations that are substantially equivalent to one another
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meaning assigned to the term by the U.S. Food & Drug Administration.
“Bioequivalence means the absence of a significant difference in the rate
and extent to which the active ingredient or active moiety in
pharmaceutical equivalents or pharmaceutical alternatives becomes
available at the site of drug ac‘tion‘ when administered at the same molar
dose under similar conditions in an appropriately designed study.” 21
CFR 320.1(e). Methodologies for determining bioequivalence are given in
“Guidance for Industry: Statistical Approaches to Establishing
Bioequivalence,” U.S. Department of Health and Human Services,

Food and Drug Administration, Center for Drug Evaluation and Research

(CDER) June, 2001.

EXAMPLES

The following non-limiting examples illustrate certain aspects of the

invention.
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Table 1.
Representative posaconazole formulations at a pH range of 6.4-7.4

Function Ingredient Concentration range
Active Posaconazole 50 mg/ml
Stabilizer POPC 40 mg/ml
Buffer Glycine 3.5 - 10.5 mg/ml
Buffer Sodium citrate dihydrate 4 - 10.2 mg/ml
Buffer Citric acid monohydrate 0.01 - 0.02 mg/ml
Stabilizer Trehalose 250 mg/ml
Solvent Water g.s. ad 1 ml

Table 2.
Representative posaconazole formulations at a pH range of 6.4-6.6
Function Ingredient Concentration range
Active Posaconazole 50 mg/ml
Stabilizer POPC 40 mg/ml
Buffer Glycine 1.5 -4.5 mg/ml
Buffer Citric acid monohydrate 0.12 ~- 0.36 mg/ml
Stabilizer Trehalose 250 mg/ml
Solvent Water qg.s. ad 1 mi

Table 3.

Representative posaconazole formulations af a pH range of 6.6-6.8

Function Ingredient Concentration range
Active Posaconazole 50 mg/ml

Stabilizer POPC 40 mg/ml

Buffer Histidine 1.5 - 4.5 mg/ml
Buffer Ammonium sulfate 1 -3 mg/ml

Buffer Hydrochloric acid 0.1 - 0.3 mg/ml
Stabilizer Trehalose 250 mg/ml

Solvent Water q.s. ad 1 ml

An exemplary posaconazole formulation for each of the buffer systems

described in Tables 1-3 is provided in Examples 1-3, respectively.
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Example 2
| Ingredient Concentration
Posaconazole 50 mg/ml
POPC 40 mg/ml
Histidine 3 mg/ml
Citric acid monohydrate 0.24 mg/ml
Trehalose 250 mg/ml
Water g.s. ad 1 mil
Of note, the pH is 6.4 in Example 2.
Example 3
| Ingredient Concentration
Posaconazole 50 mg/ml
POPC 40 mg/mi
Histidine 3 mg/mi
Ammonium sulfate 2 mg/ml
Hydrochloric acid 0.2 mg/ml
Trehalose 250 mg/ml
Water g.s. ad 1 ml

Of note, the pH is 6.6 in Example 3.

In addition, exemplary posaconazole formulations that include

antioxidant are described in Examples 4-6.

Example 4
Ingredient Concentration
Posaconazole 50 mg/ml
POPC 40 mg/ml
Glycine 7 mg/ml
Sodium citrate dihydrate 8 mg/ml
Propyl gallate 0.01 mg/ml
Butylated hydroxytoluene 0.05 mg/ml
Trehalose 250 mg/ml
Water q.s. ad 1 ml

Of note, the pH is 7.4 in Example 4.
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The pH is 6.4 in Example 5.

Example 6
Ingredient Concentration
Posaconazole 50 mg/ml
POPC 40 mg/ml
Histidine 3 mg/ml
Citric acid monohydrate 0.24 mg/ml
Alpha-D-tocopherol 0.05 mg/ml
Trehalose 250 mg/ml
Water g.s. ad 1 mil

The pH is 6.5 in Example 6.

Example 7 is a preferred embodiment of the present invention.

Example 7

| Ingredient Concentration
Posaconazole 50 mg/ml
POPC 40 mg/ml
Sodium Phosphate, Monobasic, 0.345 mg/ml
Monohydrate, USP
Sodium Phosphate, Dibasic, 1.065 mg/ml
Anhydrous, USP
Trehalose 250 mg/ml
Sodium Hydroxide, NF (1.0 N) for pH adjustment
Phosphoric Acid, NF (20%w/w) for pH adjustment
Water for injection, USP gs 1 ml

The pH is 7.2 in Example 7.

The following is an exemplary placebo formulation wherein the pH is 6.4.
This exemplary placebo formulation was utilized in the comparative

stability data study described below.

Ingredient Concentration
Placebo

POPC 40 mg/ml
Glycine 1 mg/ml
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aforeme’\rllttioned ex%mplary placebo both before and after autoclaving for
20 min at 121°C. In addition, posaconazole stability, particle size, pH,
and a physical observation were ascertained for each formulation before
and after autoclaving. Each formulation was also examined following an
additional period of storage at 4°C, 25°C, and 40°C (ie., 4°C = 2°C at 60%
+ 5% relative humidity; 25°C = 2°C at 60% =+ 5% relative humidity; and
40°C = 2°C at ambient relative humidity, respectively) for 1 month, 3
months, and 6 months after autoclaving. Notably, particle size was
determined using the Malvern laser diffraction particle size analysis
technique. Particle sizes are characterized by values for median (“50th
percentile”) and maximum (100t percentile”). The stability data from
these comparative studies are compiled below for formulations reflected in

Examples 1-6, shown in Tables 4-9, respectively.

Table 4. Stability data for posaconazole‘formulation Example 1

Interval/ Posaconazole | POPC Particle size PH | Physical
Condition (mg/ml) (mg/mli) (microns) Observation
50th 100tk
percentile | percentile
Initial ~ 51.3 41.4 1.11 3.77 7.4 | Milky white
Before
Autoclaving
Tnitial - 50.8 40.9 1.49 | 6.63 7.3 | Milky white

After
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Table 5. Stability data for p

osaconazole formulation Example 2

Interval/ Posaconazole | POPC Particle size PH | Physical
Condition (mg/ml) (xng/ml) (microns) Observation
50th 100tk
percentile | percentile
Initial ~- 46.4 38.2 1.41 6.63 6.4 | Milky white
Before
Autoclaving
Initial — 46.3 38.2 1.76 6.63 6.4 | Milky white
After
Autoclaving
1 40C 45.8 37.9 1.70 6.63 6.4 | Milky white
month | 25°C 45.3 37.0 1.70 6.63 6.4 | Milky white
40°C 45.8 37.4 1.72 6.63 6.4 | Milky white
3 4°C 44.8 36.1 1.69 6.63 6.4 | Milky white
months | 25°C 45.9 36.8 1.70 6.63 6.4 | Milky white
' 40°C 45.6 35.7 1.76 35.98 6.4 | Milky white
6 40C 441 38.8 1.65 6.63 6.6 | Milky white
months | 25°C 46.1 40.1 1.71 6.63 6.6 | Milky white
40°C 46.1 40.1 1.70 6.63 6.6 | Milky white

Table 6. Stability data for p

osaconazole formulation Example 3

Interval/ Posaconazole | POPC Particle size pH | Physical
Condition (mg/ml) (mg/ml) {(microns) Observation
50tk 100tk
percentile | percentile
Initial - 46.1 36.7 1.39 5.49 6.6 | Milky white
Before
Autoclaving
Initial — 45.9 36.2 1.75 6.63 6.6 | Milky white
After
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1 4°C 45.3 34.6 1.76 6.63 6.5 | Milky white
month | 25°C | 44.9 34.4 1.76 6.63 6.5 | Milky white
40°C | 44.9 34.5 1.75 6.63 6.5 | Milky white
3 4°C 46.9 35.0 1.77 6.63 6.5 | Milky white
months | 25°C 46.9 34.9 1.78 6.63 6.5 | Milky white
40°C | 47.5 34.5 1.75 6.63 6.5 | Milky white
6 4°C 47.0 35.3 2.18 6.63 6.6 | Milky white
months | 25°C 46.3 35.1 1.75 5.69 6.5 | Milky white
40°C | 49.4 32.5 2.03 6.63 6.6 | Milky white

Table 7. Stability data for posaconazole formulation Example 4

Interval/ Posaconazole | POPC Particle size pH | Physical
Condition (mg/ml) (mg/ml) (microns) Observation
50th 100th
percentile | percentile
Initial - 65.4 50.3 1.21 5.49 7.3 | Milky white
Before
Autoclaving
Initial - 65.5 50.2 1.66 6.63 7.2 | Milky white
After
Autoclaving
1 4°C 65.2 50.2 1.65 6.63 7.2 | Milky white
month | 25°C 65.1 50.4 1.64 6.63 7.2 | Milky white
40°C 67.1 50.6 1.67 6.63 7.2 | Milky white
3 40C 68.1 50.9 1.64 6.63 7.4 | Milky white
months | 25°C 68.4 51.0 1.64 6.63 7.4 | Milky white
40°C 69.5 49.2 1.67 29.82 7.3 | Milky white
6 4°C 66.7 53.3 1.61 5.68 7.2 | Milky white
months | 25°C 64.9 52.6 1.54 4.88 7.0 | Milky gray
40°C 65.4 47.3 1.64 56.23 6.8 | Milky white

Table 8. Stability data for

osaconazole formulation Example 5

Interval/ Posaconazole | POPC Particle size pH | Physical
Condition (mg/mli) (mg/ml) (microns) Observation
50tk 100tk
percentile | percentile .
Initial - 50.8 39.7 1.61 6.63 6.5 | Milky white
After
Autoclaving
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1 40C 50.9 39.6 1.61 6.63 6.5 | Milky white
month | 25°C 51.1 39.8 1.60 6.63 6.5 | Milky white

40°C 50.7 39.4 1.62 6.63 6.5 | Milky white
3 40C 53.0 40.5 1.62 6.63 6.6 | Milky white
months | 25°C 53.1 40.6 1.62 6.63 6.6 | Milky white

40°C 51.9 39.0 1.62 6.63 6.7 | Milky white
6 40C 54.2 46.2 1.59 5.69 6.5 | Milky white
months | 25°C 53.2 44.6 1.59 5.69 6.5 | Milky white

400°C 52.2 41.2 1.58 5.69 6.5 | Milky white

Table 9. Stability data for posaconazole formulation Example 6

Interval/ Posaconazole | POPC Particle size pH | Physical
Condition (mg/m1l) (mg/ml) (microns) Observation
50th 100t
percentile | percentile
Initial ~ 46.8 36.5 1.32 6.63 6.5 | Milky white
Before
Autoclaving
Initial - 46.5 36.4 1.61 6.63 6.5 | Milky white
After
Autoclaving
1 4°C 46.2 35.8 11.81 6.63 6.5 | Milky white
month | 25°C 47.6 36.9 1.60 6.63 6.5 | Milky white
40°C 47.3 36.4 1.62 6.63 6.5 | Milky white
3 40C 48.3 36.8 1.63 6.63 6.5 | Milky white
months | 25°C 48.6 37.1 1.62 6.63 6.6 | Milky white
4Q°C 49.1 36.4 1.61 6.63 6.4 | Milky white
6 4°C 47.9 36.3 1.60 5.69 6.5 | Milky white
months | 25°C 47.3 36.1 1.60 5.69 6.5 | Milky white
40°C 48.8 34.0 1.60 5.69 6.5 | Milky white

Activities of posaconazole against a broad spectrum of infectious agents
have been tested in vitro. Tables 10 and 11 display a subset of the results
of this in vitro testing, showing some of those infectious agents against

which posaconazole is most active.



g'0 881°0 6¢ 0y 005°0 13 G2'0 180°0 ) 1A19) epipue)
“ o'l 9120 202 02 1290 lee G20 870'0 90€ aejuBySN| BpIpUBY
w 0L 6.1°0 z8 0°2¢ 000’7 901 S0 8/1L°0 Evl IIpUOLLIBIIIING epipuey
= &L | _8rE0 12 02e ¥80'Y s S0 G210 4z BJBWE) EPIPUED
S m CQ= o =895 Y [=-Yige ie 0952 Lov'622 61 0y 000} 6¢ dds sndozjyy
©500=Z _Opgovo ZP -8® ¢l 0952 L8620 ol 09k v69'0 | /1 dds Joonjy
520 4=c BOQO0 o b C . . 0 (9100) | 9100 2 dds Joonuioziyy
- m m 8 Q- — Nﬁowv S m =] L@@.W 4 (0'2e-0'9t) Le9'ee 2 .Am%%ﬁw 00 2 WINSPIOACGO WNpLOjydIWeY
- e Y=T=) ! —= =
3 CYodg T = F = | oF e 0¢ 0'952 2LS'6ve L2 09l 61E2 8¢ dds wniiesn4
= oaz="Yeedd | T° Sedo ¢ ' i 0 (910°0) 9100 2 aeljjluow elejydox3
Oz0 1 T op olo _J&® 0l 0 50 /820 ol lew|asuea ejelydox3
oczZ0 "3 0 "~ T Tlo0ee 2 (0'8) 0008 2 (sz1°0) S2i0 3 sipreusap eeiydox3y
O3~ T 0,00 7|, 9gg0 £l . i 0 S20 ) el dds eueuiayy
s m T0Q., . o 0l — |7 905 L9 0’8zl 1€ 1Y iy o'l G9E'0 99 1ipAog eLeyosaljepnasd
- 0o0a - 5. god ==Y sfogg €5 (0'2e-0'8) /2061 8 G20 8€0°0 85 wnjejnsdeo ewsejdosiH
o o q (50:800°0% + Of— £8d0~ 4 (0'¥9) 000'v9 Z (s2'0) 0S2°0 4 J0soipad 8e03sU0
m O/w o QIS g0 I _ Q. s&Q 0S 0'2E 0591 A 0t v0€'0 0S SijiWww} S8pIOIP{od0)
w - > =8 o0 "looEe 692"} 0'8 1821 LET1 520 6110 | Zev'l SUBWLI0JO3U SN20000}dAID
m 0O o N Gpedd L O|5 /650, 3 (0'8-0'v) 0v0°'S 3 (5'0-800°0) | $60°0 S iiuaine| sno2000}dAIY
N T - o D -1 ) €06’} 0e 0160 916t §210 €00 | 92l sisojisdesed epipuep
m -0 0 G=06 = 01 Y e €8¢ 0'%9 lesee 98¢ 0l GEE'0 96¥ [esn.y epipuen
s w Z0g9ZU0 > ~ = O TFagq, 88l 0'%9 61.°6 1612 0e 2/90 | 1052 eJRlge|d epipued
=._.900 &80 JQ |loQlU® 161 0°2¢ ¥S'0 Lee S2’0 290°0 6EE Sisua|ulignp epipuey
- m 20A" _“€OO 0Ol g% 989 0¢ SLY0 6/8°L G20 LE0'0 | /¥8'8 suedigie epjpuegd
a*0 4 m o (085898 ool 5% . (0'952-0%9) | sl22li )2 (0'8-52°0) 9L ] snjsn sn(jibiedsy
e S , 6ez O 9g 0952 £2E'802 L€ G20 2500 001 snaue} snjiblodsy
4 OgqW 10esa0)-0 4O 0t 8 (0'982-01v9) | €€6GLL L (S5'0-1€0°0) | ZZ1°0 8 umopAs snjjibiadsy
_ w oc0o0z- ZU0p _ " [ 0 €51 0’952 €S.L7E2 79 G0 G610 LLL 1abju snjibiedsy
e - YU . 8¢ E=NC o = I2 (0'821-0°2€) 60192 8 GzZ'0 S50°0 €e sugnpju snjibiodsy
= w Szd - _ Ol Qo | /8® | o9sI 0215 226'lre gEL 50 8LL'0 | 8512 snjebiuny snjibiedsy
0" @Zd0 g TETT IR ERC | €0z 0'952 868°02¢ ¥6 S20 6200 e snaey snjjibiedsy
o &2 o 0 061N ~ =1~ Subgit u [o6loin uesyy u [o6]oIN ueapy u wsiuebio
NQmNoO o. _ K 200 _ Zd Sod
SP=% 5 o000L=Z0 m Z3\)210zeU0TEY| pue (N74) 9j0zeuoon|d (SQd) 9|0zeuooeso Ul (U) pejsa ) surenlg 10j (wy/Br) senjea 106]01N PUE DIy UBs)y ouBwoan Q| ojqel
CogdlosSz z098z0008 .

=

97



OCOOM
M PCT/US20Q5/018945

Co NNNNT
O Or
Or-

N Nr.

OONOOOT

N
G

(O I 0)

OOCALOLOLO9 LOoOp LOLOONOLOLOLOOLON
0 c
E 2

co LOC) OLOMNNNNT

WG-2008/1C7830 0

0C 0v9'0 4’ 0952 gee vk 4! S0 6£2°0 9l dds saoAwoyioeey
{g0) 00S°0 b (0'82t) 000'82} b (sz'0) 052°0 b 10jooisied wniodsosolN
c .4 oo _c l.z¥r00 14 (0'821-0°%) 000°91 14 (s°'0-800'0) | 2v00 S wnasdAB wniodsoloy
M 10 _oc @ =0~ >000% ! . . 0 (50) 0050 ! winAjn) Wwniodso.oiy
e R RTINS S €2 0¥ 000 H 50 ye00 | 98 SiuB0 Wniodsoiol
L8 O@m)— ~ - [ oszto P . . 0 (52°0) 0520 ; ___lunopne wniodsoiol
i ] - . :
_ggo Sewz =g |, 00080 2 (0o1) 000°9} 2 $elo | w00 | s dds eeinang
-0 .0t - o ok o0seo 2 (0'%9) 000°'¥9 2 (0'L-set'o) | ¥se0 8 dds suejodig
- L OBIeE | | +/0L0 9 (0'8zl) 00082} v (0'y-180°0) | OvED 6 dds seoAwosAydody
b Iy i Kol ) (0952 ) ) ) .
m mm&mm o), 680 8 s SL9'EVL 9 (g0-L€0°0) | 210 8 dds eipisqy
m_u =N Eeefd S o |- “005°0 y (0'952) 000'952 2 e | g0 | spReuLSp eljaiBuem
Q
Jd o &0 0ol . 20e0 ! i ] 0 0T 1220 91 IDOUBYDS Xuyjotods
m Ao .05 " g el 92 0'9s2 6v1'v8 Sl 0l e.1'0 23 wnuwiadsoide wnpodsopasg
gqu- w m%@ . 9 W Ugzoo €l oy 99/°0 €l Gelo 8¥0°0 €l Sisual|iseiq SapIOIpIoo0oBIEd
% 4= 'Z€ O O880°0 8L - 02 A Sl Sel'o 620°0 0L LuNs0900} UojAydowiapids
Y00 08 . 5l ~Sv00 8¢ 091 1612 8¢ 5210 £50°0 ey sipiieuwLIep sedAwojselg
SACF 8do0~ _[°, /500 vl 0¥ 000'% vl 520 052°0 i BISnpe eispuealg
— |- m )mg-mmo_u o Z €2l 9 (0v9-0Y) 66921 9 (0°1-5°0) 0€9'0 9 dds u010dsoydl |
H0. O0woa—"°bao 0 (0'%) 000'¥ A (910°0) 9100 ! [iswiyo eiyold
=R d W = 0 (Sgi'0) gelL'o 4 (52}°0) G210 g {408 BIYdld
- 1. U=, _|o._5/€0 zt 0y 0.9 2l 0l 689°0 el B[ELIOUE BIYOI]
a=- 'Y A==l L 0 (0'2e-521°0) 7 S (0'1-9100) | #¥1°0 g eOjJAj0dl| BIMOLIBA
E . OQ@oa. |(>.81v0 S 091 S¥8e 65 0k 6Y2 0 98 eISINaI8D Se0ALOIBYDO.
_ S
d © 38kg a3 , [° Nozoo 9 (0'1-520) | 0080 9 o0 | ewo | s snuepiew saofwoisiniy
oqd=Z @@W@@ m F Nsoo y | (orseio) | wseo v 20 | o0 | v sepioue|fez EpIpUED
) 4 (@] allo -
Ga=al @o =_ .. =910 05v°1 0y 196°0 9Lv'1 520 1800 | Sv9'L Si[e0|doJ} epipue)
- Vo= AlouPeo Lt 09} 3 2 g0 6£0°0 92 esobnl epipuey
o o c0RISMS | [©  ueep u [osloiw ueapy u loslomn uespy u wsjuebio
000 o000 . 0coom@Mol Z14d SOd

Ly



w0,
-+
(=)
3
v -V N.@@OO
% w Z- 0
L/O(W J100Z2Z_o
Ehm = © =
& Oo_ oo _ o
N — o4o0>_ o0
. MdQC%O OMOO
o | (Qn?OOON @)
©woO m ”__ OO O © o
OC_CQ /@( o2
N BT O -
0z ° 1838039:
T T OS5 F o=
cooZo .UW@MOWOQ
™MD . Ogoo
SdcloiTe’ 05088
ooy 3- Oo -
:?OOOMWOIOCWO
WwocQa~omo)No
VO aN c = WOOOH wo
Ocm@UXCOLOwNO
20 - Y<8%8up =" 980°0 £z 02e SLL'€ 2 5210 620°0 . sueinsuo} uoikydoyou |
Es ol =, e © 0520 b ©1) 000'} I (521°0) 5210 } anseLo} uolAydoyom
w oo rnw. = N TS : 0 . . 0 900 9€00 | OF dds uoMydoyou
So daooo 80| o000 I (0'8zt) 000821 ! (5°0) 0050 ! oSUSUEPNOS Lo
g W o m T NZ 80 I o 200 16 0'ze L0V €6 520 b00 | 8Fh wnigns uolAydoyol |
o9=-J_ S®d  —o| 0w ! (0'8zt) 000'8Z1 ! (Gz0) | osgo ! Ijeyosianes uoikydoyou L
- Od w®Nsgzo o A 170'0 62 0'%9 061’6 0 5210 9£0°0 8 sajAydosbejuaw uoriydoyon |
©c88®{ge@ @ =2 w £58°0 €8 0952 966°02¢ 99 o't 80€°0 £6 dds wnyjjoluad
G S5 Leo-SHEMD ~= | ey u [o6ToIN uesyy u [osloin | uesw | U WSIEBIo
BT doo00. 0ox Z1d sod
=

1237




O 00O0O00M
, 00000 LoOCO No
0 OPQI/CR20080018945
0

r

~ 0O a l0
OcON 0O t-

0

r

0
p
r O
pp
Qc
O LOOONOCGCO Nco

r

r

L
MO 4
r
- to r
ctLOO 0

0-
O
r

Q)
0
§
o
O
*

OC
Oth
ooooou
OO&OM@
OO-@O
@)
OOW O o
awser
O mNmu_/N
°;%_°8
~ - O
rmLOO

=

r
L
0

S

@)
OOM
o

LEO'D LE0'0 vl (! 6120 se S20 180°0 g 14183 epjpuB)
€900 €200 68 0L 9050 v9l G2t 8r0'0 90¢ 8BJUBYISN] BPIPUBD
0’8 2Ll 9% ! €650 oL g0 8/1°0 evi lpuouwisjjinb epipue)
f _(gogoo® .| 200 S 0 1v8°0 gz g0 Szi'o §14 EjBUIE] BpIpUED
= & {oeedih o= | 0008 8 0 §€9'0 62 0'v 000} 62 dds sndoziyy
N ©8eLel) ~ 9L 5.8 8 0’k ¥12°0 St 0’9t 769°0 L} dds Joonpy
L , (0ah = L QOO b (€90°0) £90°0 2 (910°0) 9100 4 dds Joonwoziyy
q < o @ “0° 050 0 (CHY) 000°} g (e90'0-1€0°0) | ¥v0'0 4 LUNapIoA0qo wnipuojyojwey
PO SO oL N TN vl 0c €021 0 00k 61EC 8e dds wnyesn
NM N U0o0oQnl M 5o 0 -%NF.wV LLL0 2 (910°0) 910’0 2 - se|juow efeiydox
- _ RSP o L v6LE 6 0} 099°0 0} 50 1820 ot iswlesues| ejejydox3
& _  %Q0RI0 oo | WO H (50) 0050 Z ~(sz10) 5240 € sipiiew.sp ejejydox3
OS> ~00bEe8aA 0 o'y 258°0 £l 20 oo el dds eueualy
£ < gdxel 0 O L Q@sarg g (4 8LLt Ly o't G9E°0 99 iIpAog euayosajiepnasd
=Y si=1e 0 g0 0520 €5 G20 8e0°'0 8g wnjejnsded ewse|doisiH
F =<9 o) ©OY L +pe507 F (o) 000°L 2 (sz'0) 062°0 v losolpad sedasuo
foo~ "o [ . 20 0 50 06€°0 5z 0l v0€°0 0S Sl sap|oipiod0d
fo o SeoSST ) 112 0l 1990 cel'L g2 6110 eyt SUBLLI0JOSU SND30001dAID
b =Zed O~ X ! (0'1-5°0) ¥6L°0 € (5'0-800°0) S60°0 S 1juBIne| snooodoidAiy
¢~ Z2Z¢eimd O Q egdqg | HO'L o't 1920 gs9'} G20 £/0°0 9212 sisojisdeled epipuen
0° . Zz28C - " 4380 01g 0g 9/60 282 o't GEE0 96¥ losn.y epipuey
1S _ ~-02 <V U «se@0’) | v9e't o'l 86.°0 188'l 0 290 L0S'g eleige|d epipuey
Fo_ @D o . [ 800 LLb 0l €150 e Sc0 2900 6E€ sisualuljgnp epipueg
= o0 tefo | osle 0l 989°0 1599 520 £€0°0 1¥8'8 Suedlqie epipuey
& WEER o L “BH v (0'1-¢2°0) £/9°0 L {0'8-62°0) P9l L snisn snjjibiadsy
O Sw_ _OL esq 4 o'y BSL'L v 520 2500 001 snadis) sn)jibiedsy
OO b@mmgﬂd T 26807 € {(02-01) 09¢'} 3 (5°0-1+£0°0) LL}0 8 iMopAs snjjibiadsy
Qe =20 2Z=z000; oo Lot o't 09€0 [z S0 G610 L1 18B1u snyibiadsy
_ rﬁmw_e 80000 _ - OO0 9 072 8G/°0 0c Gz'0 GS0°0 ce sug|npu snjjbiedsy
1. 2~ o QDR 6L 0l £89°0 198't g0 8LE0 85L'c sniebiuwin) snjjibiodsy
N R N 68 0C 0160 LLk g2 0 6,00 e snae)} snjjibiedsy
o o lgol T o JueIr N u [osloIn uespy u [osToi ueapy u wsiuebiQ
IY ~O HORAR A ™ gy SOd
OC O ~< 10

$1%

e) c Z ﬁo& Qﬁ@%@m @) uoueioydwy (SOd) 9l0zeuooesod Ul (u) pelse sutels # Jo) (qui/Br) senjen [0610IN Pue DI UBaN du1BwWoes) “L | djqel




N~ co CO'o

I-MM OO Nto 10 Ln mav~ro ¢ Eo 03 a) n Ecis

(0'It COMOMN (0 McO Mt-wo--c*

N- (O

0g

w,
-+
2 £v0°0 Ll (0'8-5°0) 092’1 3 Gzl'o 6200 12 sueinsuo] uoiAydoyoy|
= By : 0 ' ' 0 (s21°0) g21'0 L aJjsalie) uoAydoyo |
m eloo 0 0 ¥90°0 9€0°0 0l dds uoyfyydoyo ]
gioo o] 0 0 (s'0) 00S°0 L 9suauepnos uojAydoyali|
m pu il —= 9 1200 0l 0 820 ¥00 8yl wnigni uojAtydoyoriy
=o oo N d : 0 : 0 (520) 0520 b IDjeyosyqnes uojAydoyol |
='W c 7 8800 LE 1) 000} 2 5210 9€0°0 8 sejAydoibeusw uoAydoyoy |
OO @O |O o & 2290 ge 0y Gzo't €8 0L 80€°0 €6 das wnyroiuad
L sa..wmodv o @ h_ree0 8 09t v0L'l vl 50 6£2°0 ol dds seofwojjosey
3oso ke O Dowcon : 0 . : 0 (seo) 0520 ! 40j02Is18d Wniodsololy
°a _.____ , : S 0 0 Am.w-wo%.ov 2r0°0 G wnesdAb wruodsololyy
owjo 0 0 G0 0050 L wnany wniodsolojyy
€ ° oula oggg © B 8100 ot 0 Am.o ¥€0°0 98 S{ug0 wniodsoioyy
> —_ - — = O .- 0 : 0 mN.ov 0620 1 numopne EEOQ%E&
O ' & a0 {sge ) L .62L0 } (5°0) 00S°0 2 (521°0-1£0°0) 2.0°0 G dds m.:msezw
O °w m ° O (ol)—.— © | .<000°} L (sz0) 0520 2 (0'1-621°0) ¥5€°0 3 dds suegjodig
- o QB2Ia)S | Feeer S (0'¥-1£0°0) 0050 L (0'¥-1£0°0) 0ve0 6 dds seaAwosAydody
5 D10 [ O WgeLos) o o 81E°0r 9 (02-52°0) G¥S°0 8 (60-1€0°0) LL1°0 8 ads eipisqy
, 1o "~ T _g000'L ! (0'}-g2°0) 0£9°0 € (521°0-€90°0) 880°0 4 sippieULISp EjjeibuEe/
= O of = OBT 0 0l - v.G0 02 LLLO 9l 1Xjousyos xuyoiods
o o5 & il A .M —860°0 ﬂ mom.mo MMMM oL e/1'0 2 winuuedsoide wnuodsopaog
(R3] N — § § G210 8700 €l SIsuaJ|ise.q ssploipiooooeied
- 3 - = 15100 ol : ' G2l 620°0 0L wnsooo0) uojAydowiapidg
o =20 {5 S G = - 0 G0 €510 g2L0 €500 ey sipieuLsp seofwolselg
== - = & eleo ¥l G20 5120 S20 0820 71 BJSNPE Blapurialg
Wo>o>do0 (Lol < | ®©szlo L a.m-o.: 02E’L (0L-S°0) 0£9°0 9 dds uoiodsoyou |
o WO Wi bl Nl 0 : (910°0) 9100 L Hewio eiyold
5o o looob Oo o | Wa 0 (£€90°0) €90°0 (5210 gzl0 Z 1eyo18 Blyolg
> g O -3 0 0L 20L°0 0l 689°0 el B[BLIOUR BIYOid
o1 EO 5 0 (5°0) 00S°0 (01-910°0) yvL0 S BoAjody| eimolieL
L O = & - 0S00 ze 0L S..°0 0l 6720 98 BEISINaI8D S80ALLoIBY0oBS
3o m.m o O Z10o .+ O il 0 (1) 000°t (52°0-€90°0) 620°0 9 snuepxieLl se9Awolarfnyy
2 2 = o 5 6E0°0 € o) 000'f (52°0-800°0) 1£0°0 v Saploue|Aez BpjpuED
- od @ | £5/0°0 g9/ 0L v.L0 G20 180°0 SYO'L sijeoido.; epipue)
WON J — & =200 sl 0l 5990 $'0 6£0°0 92 ESODNI BPIPUED
m o © & © 3 Cueap u [osloin uespy fosloin ueapy u wsjuebio
28502 — 8aR any sod
=




dose | evel), placebo-controlled, rising-single-dose

study, with up to six groups of 12 healthy subjects.
wab@spurspose of the study was to eval uate thePCHIS1095/018945

tolerability, and phar macokiﬁ_ﬁti cs of the posaconazol e

I ntravenous drug product formnul ation (hereinafter

referred to as "POS I V') when delivered

intravenously. Table 12 shows the PCS IV fornul ati on,
Ph@iifaqelsineties” shows t he physi cal characteristics of

this fornmulation after sterilization, but before
Thelipharnwacokingticdddmraaserisfiebl of th2. pé¥ednadoie Thahil@ion were

50 ng/ L Ingredient ng/n. Posaconazol e, mcronized

Babpht OVl -2f - 8P - 3- hohne, ... .
s I S B e BRSO HEER S RERBEARIRAPE fwithin
obasi nohydrate, Crystal, USP 0.040, Sodium ]
doss BB placeiReHE et v Srigigrdoss e ik Midbos to six
250. 0. Sodi um Hydroxide, N F. (1. Oa!}p AN Phosphori c
grop@seof A2 healdgyswbigetaN Thetpatrposeeaft henstudsPwag to eadluate
1 AN = As needed for pH adjustnent Table 13. Physi cal

theGedfe s tidishilsy, einPPhdrhasdkin®gicsloO@ s pbBht8Aazole
mlky liquid pH -6-8 W 2005/117831

e ESELEABL 343 o B Bl R TR s P05 v
Wh(%’i1 Bitelil%gr% %a%%ﬁvtgflrfblts S.t $'I‘abFl)g rlti gilgwgl ti'Fe: Pg%di'\? I}ormulation,

and Table 13 shows the physical characteristics of this formulation after

sterilization, but before dilution in 5% dextrose.

Table 12. POS IV Formulation, 50 mg/mL

Ingredient ' mg/mL
Posaconazole, micronized 50.0
1-Palmitoyl-2-Oleoyl-sn-glycero-3-Phosphocholine,

Powder, Endotoxin tested (POPC) 40.0
Sodium Phoshate, Monobasic, Monohydrate, Crystal, USP | 0.040
Sodium Phosphate, Dibasic, Anhydrous, USP 1.378
Trehalose 250.0
Sodium Hydroxide, N.F. (1.0 N) AN
Phosphoric Acid, N.F. (20% w/w) AN
Water Injection, USP, g.s. ad 1

AN = As needed for pH adjustment

Table 13. Physical Characteristics of POS IV, 50
mg/mL

Description: milky liquid
pH: ~6-8




Sterility/ meets USP tests Endotoxins: Wthin each

dose group, subjects were random zed on Day 1
w@e@sndisay to a conput er-generated schedul e pPOWUSEAS/018945

by Scheri ng- Pl ough Research ?nstitute. Heal t hy adul t

mal es or females 18 to 45 yeg s of age havi ng body

mass indices (BMs) of 19 to 27 were eligible for

i ncl usion—in Qrmmq 1 to 4 of the Qfllr‘l\/ HPHlthV

adul t| Osinedality: f enal ed ~B75 m@sSnyLsg ﬁsotongfupam ng

BMs [of 19 to 27 and hadmxihelly \NEI ghts of >60 kg

wer e i NGl ] e
wat er| P(@&We Sizd:V bagc. Me&m} acdsl. Sspmghﬁﬁ% ez~a0tume
drug |k ina 10 aly of the TolTow ng
si ngl e gﬁjsfé}g adm ni st e=r{e£(r1|6é|‘[nt rgget%(%ﬁssl y over 1 hour:
Goup & ! Goup 2, 50 nu; Group 3, 100 ny;

G oup 4 200 nmg; Goup 5, 400 ng; Goup 6, a 125-nL
vol une a single dose of 600 rTg adm ni st er ed

Wi%&ﬂ%p?ééﬂ%%ﬁ% h%ﬂ?h%#[t he deter ndli'%%zﬁ?i on 1989 1 according to

a nazole nc nt i ons. C ect ed
R RGRAT R B R Sl B8 G 8- hEREPiqush Rescarch
2005/117831 PCT/U82005/018945 53 0.25, 0.5, 1, 1.25,

Ingtititep 3 4, 6, 8, 10, 12, 14, 16, 24, 48, 72, 96,
and 120 hours after the start of infusion, as well as
on the followup visit on Day 14. The bl ood sanpl es
were collected into two tubes contai ni ng

Heglthy saad B Lt t T
Al aal ngﬁiflmbﬁf%ﬂ%gﬁ%ﬁ?et%@%o%&?n@ aft BAYESE bodfhass

bl.oo and
indiFRETBMI3 pR d shlo B NPERT BF g e £s ISk S a8 indabs 1 fo 4 of
the tube of blood (4 nL to 5 nL) was
thtgémg}?f Gty aiduit apples,or s 18 tpi4fuyesrspf age having
coll ection at approxi mtely 4C and 15009 for 10
BMiisnoft £3 tot27 enphavielg/bedpaveights of SB00kd wetd &ligibdefor
plasma. Al bl ood and pl asna

inclusion in Groups 5 and 6 of the study.

POS IV (50 mg/mL) was diluted in 5% dextrose in water (DsW) in IV bags.
Subjects assigned to active drug received in a 100-mL volume one of the
following single doses administered intravenously over 1 hour: Group 1,
25 mg; Group 2, 50 mg; Group 3, 100 mg; Group 4, 200 mg; Group 5,
400 mg; Group 6, a 125-mL volume a single dose of 600 mg administered

intravenously over 1 hour and 15 minutes.

Blood samples (10 mL each) for the determination of posaconazole

concentrations were collected immediately prior to dosing (0 hour), and at



sanples were imedi ately frozen to at |east -20C and
mai ntained in the frozen state until assayed. The
wohb@sdimad pl asna concentrations of posaconazBCEUSEN®018945

det erm ned using validated high performance |iquid
chr omat ogr aphi c- mass spectr tric (LG MsS/ M5) assays.
The lTower |imt of quantitation (LLOQ of this assay

was 5.0 ng/nlL_and the calbration range was 5 to 5000
0.2Rg/ . 1TRe2PoliDveng. Ah&r Faddki et 14, & 24etdd.s72ePB, and
det erm ned: maxi num plasma concentration (Chax); tinme
12@houasiafter theastartoshiedasioat, | asnwellTason, thdfolbgwaup visit on
under the plasma concentration versus tinme curve to

Dag 14, Vrhé K1BHET ddshild15,cht SAIMRKRY 1 fiebAEIRS contamming

concentration versus tine curve tot final

et AR PR 5 AL b S L RSBt

of distribution at steady-state (Vdss). WO )
to Dogs/of blgad. put/tubros/detgoadnationreispesaerazols|ivguhole
and plasma concentrations above the LLOQ were used

blobAraridvethen int plaatidrdtiradeteraiifatioki 6£posaasabyslesin plasma,
Pharsight(r) Know edgebase Server(r): version 2.0.1

theg?@ of'bidb N4 hen ltb nN?C )Siya8 c%gQF%HJ%%(E’ Sﬁfé?htg %?proximately

rporation, Cary was use

15 BERS & FaiseBo 31 SPpRorHRI T RGoand: LOURHIPE HO faipates

was cal cul ated as the negative of the slope of the
to qosgplatalaseparatcdgd bood epllpframelasman All blood and plasma
concentration-tine curve using linear regression. The
sarhplesi wate phasedidatly-frofen to HiZeashs200@loud ahathtasned in the
0. 693/ k. The area under the serum concentration-tine

froe ¥fatE El%g%éi( ?§§ yed OThE®lobd %&Eléé:ﬂ%‘ cot@ trhtidlseof

)
sanpl e f))  was cal cul ated Using the Iinear

pog%%?)ﬁ%%?. d?ilylefe;ég ’ SfrIuUA %@st‘&“@%ﬂ? Qte%fﬂﬁt{f )%e?%gﬂled to?? /]jiguid

where Ces(tf) is the estimated concentration
chrgmatograpbic-pesg ppegirometric (LC-MS/MS) assays. The lower

limit of quantitation (LLOQ) of this assay was 5.0 ng/mL and the

calbration range was 5 to 5000 ng/mL.

The following pharmacokinetic parameters were determined: maximum
plasma concentration (Cmax); time of maximum plasma concentration
(Tmax); the area under the plasma concentration versus time curve to
infinity (AUCII]); the area under the plasma concentration versus time
curve to the final measurable sampling time (AUCItf]); terminal phase
half-life (tw); total body clearance (CL); and, volume of distribution at

steady-state (Vdss).



regression at final neasurable sanpling tine, tf.
Total body clearance, CL, was cal cul ated by the
wo edosawisay equation: CL = Dose/ AUC(1) The appeCENE2005/018945
vol une of distribution at steady-state, Vdss, was
calculated as: Vdss = CL x 9RT where MRT is the mean
residence tine (adjusted for infusion duration)
determ ned from nonent anal ysis. WO 2005/117831
PosaCohagalobl@iBans plasnTheonbssiraibss above dbeel pOgsweere used
concentrations were used for pharnmacoki netic nodeling

for @€ ridrebMp ANt HUIPhAEEkigletRIANENRR. Pharsight®
concentrati‘ons for once-a-day (QD) dosing reginmen. A

xR RR e RO REFRRY 45T CRAIRAN RN he!ion 4.01

assunption of |inear pharmacokinetics (see Gbaldi M
(Phagsighs Coyporphignydcdii. AHe)] was vsrd da condiiptyidia

Mar cel Dekker, Inc. 1982:409-17). After cessation of
phamhasokimetfc mlys‘!/s AisaCapaandelplaware the observed values.

concentrations declined unusually rapidly, and then,

B R S B Y o

slo e oa ﬁgg %&éﬁ,{o%&'%fg@gﬁ ]%S‘L ('%fe ﬁ?d sgﬁﬁﬁgcgflxgn&atlon—%me

phar macaoki netic pattern was al so_ observed after the
curva (AREBRATERAISSSIOMht L BE IsrmiBakphasedpalfilife, ti/a, was
animals. It is indicative of a rapid distribution of
calpolsded 2az01693 st he |iver and spl een and subsequent
slow rel ease fromthese tissues. Therefore, as noted
inthe literature with respect to another ‘
pharmaceutically active agent (Townsend RW. Zutshi A,

’IheB% es@ér olth&ﬂ%éﬂﬂhsé#ﬂ%%okgﬁoﬁfufhe[ 1]‘%\% from time Q to the

W nNng a Single 1ntravenous

tun%dm Hﬁﬁcﬁ@%ﬁo ic r at s ¢l Ug&&ét abg!%f)tpug%tedd using the linear

trapezoidal rule. AUC(tf) was then extrapolated to infinity (I) as follows:
AUC() = AUC(tf) + Ces(tf)/k

where Ces(tf) is the estimated coﬁcentration determined from linear
regression at final measurable sampling time, tf.

Total body clearance, CL, was calculated by the fo]lowing equation:

CL = Dose/AUC(])

The apparent volume of distribution at steady-state, Vdss, was calculated
as:

Vdss = CL x MRT

where MRT is the mean residence time (adjusted for infusion duration)

determined from moment analysis.



initially sequestrated in tissues, such as the |iver
and spleen, via uptake through the
wo edosaviseendot hel i al system ("RES") .. Al t houghP@DUS2005/018945
intended to be limted to % si ngl e nechani sm of
action, it is believed that the resulting high
concentrations of posaconazole in these tissues due to
,Fhmo 2005/ 117831 PCT/ US2005/ 01894 6_se uestratHgn of
ERPSETG RingleAnss BREIRS afionRtyerarset
activity, since these tissues are often the sites of
pPhamnecokinetic moddling eadisimuiatientand tapyejectosteaglyt-state

i ntravenous adm nistration, it was necessary to

conledrgtiratio@sfot et ardag (aQD.) rdoseag regiticANd feaiaraffeteric
Previous studies on orally adm nistered posaconazol e

su%%lgardﬁi% PXSd a{??s e fo | ngdPhMa%okfngﬁé Rh8¥%R1ing and

nmacoki ne a resu rom suc or al

) nlst , arran dby uartil e based on the
Sma‘d }%amradiﬁg@eo%ss ag %W@Sﬁb@%@%‘% {(#pe Gibaldi
val ues. For each quarti I e, the response rate for
M. dsarigic Il])osﬁlﬁl'rmadd)lsmedmsd..?ﬂ'@bde, New Phek:nblzokehBtekker, Inc.,
Results of Orally Adm nistered Posaconazole Quartile
1982eE0®- 1Gax Plasma Ca" g (ng/nL) Response n /nlL (b)
(%9 Mean (a) %V Mean(a) %V 1 142 51 134 45 24 2
467 27 411 21 53 3 852 15 719 12 53 4 148 16 1250 28
71 0 a: n=1 7, with the exception of Quartile 4 where

AEF heSsion Sl iRTeREn Gores [0 BeraqresdbIashIRe ¢ hat

the target nean C. for a response rate of at |east
concentrations declined unusually rapidly, and then, surprisingly,
increased subsequently, followed by a slow declihing terminal phase (see
Figures 1-4). This pharmacokinetic profile is believed to be atypical and
unique among known azoles. Moreover, this pharmacokinetic pattern
was also observed after the intravenous administration of posaconazole in
animals. It is indicative of a rapid distribution of posaconazole to the liver
and spleen and subsequent slow release from these tissues. Therefore, as
noted in the literature with respect to another pharmaceutically active
agent (Townsend RW, Zutshi A, Bekersky 1., “Biodistribution of 4-
[14C]cholesterol-Ambisome following a single intravenous administration
to rats”, Drug Metabolism and Disposition. 2001;29:681-5), POS IV may be
initially sequestrated in tissues, such as the liver and spleen, via uptake
through the reticuloendothelial system (“RES”). Although not inteﬁded to

be limited to any single mechanism of action, it is believed that the

resulting high concentrations of posaconazole in these tissues due to



50% shoul d be in the range of 467 to 1480 ng/nL, or

hi gher. The phannacokinetic nodeling and steady-state
w@e@sacsson based on the pharmacoki neti c resuPtBUSL005/018945

PCS 1V once-a-day (QD) dosinggregi nen show WO

2005/ 117831 PCT/ US2005/ 018945 - 57 that the projected

posaconazol e nean Cnmax at a 100 ng POS IV D dose

' 71 [ see_Tabl.e.17, 100 dose),,.whi.ch .
sedlicateiBoRat B it 3y SHRFRHe b o BnCh Ay iective
mean pl asma Crax. The data in _Table 17 suggest that

aciivity eSigestitese deswed arasdicrothe sitesorf imdeotionh  wi | |
result in the mninmumclinically relevant nean pl asma
Cm of about 467. However, in term nal disease states,
it is desirable to treat the patient with the maxi num

In b?ﬁ@f # edi&i9nthe fiRY %mﬁgé%g . dh arAii98% tion, it

of 100 ng I's projecte the m ni num

clinically. relevant nean plasnma X, it y be

wa§ qABPEY 18 Qi eETpe  FIgRt GaBRE 0T Sae Gny aDshuaeRp Crex.
400 ng, or 600 ng, subject to tolerability. After

Prevapug \séudies anmmmailst adxrﬁmstgre@q;@savonamﬁi are tmstructive in
posaconazole was slowy elimnated fromplasm with

thiaregued agiailer 1 dadplagsiphafmaebkiieti®dadl rBQuIting'FP@m such
hal f-1ife was higher at the higher dose conpared to

ord i f s, 4050 LTS T o R e g o
bout_ 51 h i th 400 LA hal f-. Ii
pof bl ST KA B RS el ROER g

plasma concentration of antifungal agent over the
respepisedate Sph gnengilogas is diselpyedeont ributing to better
antifungal activity. The system c cl earance appeared

decyease_wi th increasjng doses and fanged from 13
Ta{”g’ 6 4d-n (& 5P wﬁﬁ%ng‘WFsTh rally| (Administered

di stribution was large (326 to 408 L) exceedi ng total
Posaregnagele vol ume of about 40 L. This suggests
extensive tissue distribution and penetration into the

ti-sSugs,—a-ViD 2005/ 117831 BCT/ US2005/.018045 53
Quartile | lasma Crnax Plasma Cay (ng/mL) |[Response
(ng/mL) (b) (%)
Mean (a) %CV Mean(a) %CV
1 142 51 134 45 24
2 467 27 411 21 53
3 852 15 719 12 53
4 148 16 1250 28 71
0

a: n=17, with the exception of Quartile 4 where n=16
b: Cavg = average plasma concentration across time points in the
same subject

The table shows that the target mean Cmax for a response rate of at least
50% should be in the range of 467 to 1480 ng/mL, or higher. The
pharmacokinetic modeling and steady-state projection based on the

pharmacokinetic results of POS IV once-a-day (@D) dosing regimen show




characteristic that likely contributes to enhanced

anti-infective activity. The range in the data for
w/des/1wes31 f rom 219 to 516L. This is consi st ent PCTMIBI005/018945

the coefficient of variation_gf the data, which

suggests that the vol une di sP¥i buti on coul d have a

range of 200 to 500 L. The preferable ratios of blood

to pl asma posaconazol e Cmax and AUC val ues are shown
thatnthiaprepect&d pudatonagvler mleanpCGaac ahaz D00 mgPOS B/ QD dose

(AUC) was higher in plasma conpared to that in bl ood

will $R€7 T2 €Al B(sRBAabl8 17,4460 ki ddse), H@z\fﬁéﬁr xgEBSa 467

posaconazole concentratlons wer e greater

ng e gy %ﬁ%ﬁe{e@f T 13?”@%&* 7B data in

18 and 19, ratl 0). These  uni que di fferences
Tapla Méﬁl%%dhaﬁ dhgre emsts sndese hetwsss eyand 100 mg which

contribute to the preferential sequestration of
wilp oesuliriazii e niinitien| ¢litgcallgnedlsEreemeaas plastith AUglyof about
noted. The coefficient of variation of the data
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meaouplasmaadChap dahey ba deshbloun desd at Higheetjuweitities, e.g.,
25- 600 ng of posaconazole. A ratio different than
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di stribution properites that could translate into
differences in anti- infective activity. WD
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After intravenous administration of POS IV formulation, posaconazole was
slowly eliminated from plasma with an average terminal half-life of 21 to
39 hours. The half-life was higher at the higher dose compared to that at
lower dose groups (see Tables 15 and 16), in a range of about 15 hours
(with a 100mg dose) to about 51 hours (with a 400mg dose). A long half-
life is desirable as it provides the sustained and high plasma
concentration of antifungal agent over the entire dosing interval, likely
contributing to better antifungal activity. The systemic clearance appeared
to decrease with increasing doses and ranged from 13 to 6 L/hr (see
Tables 15 and 16). The mean volume of distribution was large (326 to

408 L) exceeding total body water volume of abéut 40 L. This suggests

extensive tissue distribution and penetration into the tissues, a
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characteristic that likely contributes to enhanced anti-infective activity.
The range in the data for Vdss was from 219 to 516L. This is consistent
with the coefficient of variation of the data, which suggests that the

volume distribution could have a range of 200 to 500 L.

The preferable ratios of blood to plasma posaconazole Cmax and AUC
values are shown in Tables 18 and 19. Overall posaconazole exposure
(AUC) was higher in plasma compared to that in blood (see Tables 18 and
19 - AUC ratio). However, the posaconazole concentrations were greater
in blood than in plasma during the infusion and approximately up to 1 hr
post-infusion (see Figures 3 and 4; Tables 18 and 19, Cmax ratio). These
unique differences between blood and plasma concentrations may
contribute to the preferential sequestration of posaconazole in the liver
and spleen, as previously noted. The coefficient of variation of the data
suggests that the ratio of blood to plasma posaconazole Cmax could have a
range of 1.8 to 3.5 for single dose infused over 1 .hour to deliver 25-600
mg of posaconazole. The coefficient of variation of the data suggests that
the ratio of blood to plasma posaconazole Cmax could have a range of 1.0
to 2.3 at steady state when posaconazole is infused over about 1 hour,
and repeated on a 24-hour basis, to deliver 25-600 mg of posaconazole. A
ratio different than that shown in Table 18 may provide different
distribution ﬁroperties that could translate into differences in anti-

infective activity.
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arameters in Subjects Receiving a Daily Dose of POS IV infusion over 1-1.25

able 17. Mean Projected Steady-state Plasma and Blood Posaconazole PK
P
hr

Dose Plasma Blood
(mg) Crmax AUC (0-24 hn) Cmax AUC (0-24 hn)
(ng/mL) (ng.hr/mL) (ng/mL) (ng.hr/mL)

Mean JCV, % |Mean CV, % | Mean CV, % | Mean CV, %

25 155 26 1960 36 281 18 1580 29

I50 335 16 4690 19 628 10 3560 17

100 714 23 9840 24 1360 21 8570 22

200 1670 |22 24600 |23 2760 9 20600 21

400 3540 |27 54500 35 5870 12 50000 28

|600 5100 |16 94900 17 ] 7260 10 85800 16

Table 18. Ratio of Mean Blood and Plasma Posaconazole PK Parameters in
Subjects receiving a Single Dose of POS IV infusion over 1-1.25 hr

Dose Blood/Plasma Ratio
(mg) ¢ = AUC (I

Mean CV, % Mean CV, %
25 2.42 17 0.839 . 7
50 2.76 25 0.772 13
100 2.71 13 0.878 6
200 2.50 18 0.844 6
400 2.50 19 0.933 8
600 2.45 17 0.904 5

Table 19. Ratio of Mean Projected Steady-state Blood and Plasma
\ Posaconazole PK Parameters in Subjects receiving a Daily Dose of POS IV
infusion over 1-1.25 hr
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Dose Blood/Plasma Ratio
(mg) Crmax AUC (7)
Mean CV, % Mean CV, %
25 1.85 12 0.822 9
50 1.90 15 0.766 13
100 1.93 12 0.877 6
200 1.70 13 0.843 7
400 1.72 19 0.932 8
600 1.44 10 0.908 5

It is to be understood that all formulations that are bioequivalent to those

disclosed herein are also within the scope of the present invention.

The present invention is not to be limited in scope by the specific
embodiments described herein. Indeed, various modifications of the
invention in addition to those described herein will become apparent to
those skilled in the art from the foregoing description. Such modifications

are intended to fall within the scope of the appended claims.

Various publications are cited herein, the disclosures of which are

incorporated by reference in their entireties.
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PCT/ US2005/ 018945 61 Tabl e éé Mean Projected
St eady-state Pl asma and Bl ood“Posaconazol e PK
Paranmeters in Subjects Receiving a Daily Dose of PGS
IV infusion over 1-1.25 hr Dose Plasma Bl ood (ng)

is @ladmesl:24 hr) Cmax AUC (0-24 hr)  (ng/ni)
(ng.hr/m) (ng/nm) (ng.hr/m) Mean CV, % Mean CV, %
Mean CV, % Mean CV, % 25 155 26 1960 36 281 18 1580 29
50 335 16 4690 19 628 10 3560 17 100 714 23 9840 24

! 100 sRaB UL aRAises 4 SRR B of bigedefaddls, Stabilized
by By b liids e praioR b Erispdrat: o iermoprotectant,

and a buffer system.

2. The formulation of Claim 1 wherein said water has been removed by
lyophilization.
3. The formulation of Claim 1 wherein said formulation has been

sterilized by autoclaving.

4. The formulation of Claim 1 wherein said formulation has been
sterilized by irradiation.

5. The formulation of Claim 1 wherein said buffer system comprises
sodium phosphate.

6. The formulation of Claim 1 wherein said buffer system comprises
an organic buffer.

7. The formulation of Claim 1 wherein said buffer system comprises at
least one of histidine, citric acid, glycine, sodium citrate, ammonium
sulfate, or acetic acid.

8. The formulation of Claim 1 wherein said buffer system maintains a
PH of about 3.0 to about 9.0.

9. The formulation of Claim 1 wherein said buffer system maintains a
pH of about 6.0 to about 8.0.

10. The formulation of Claim 1 wherein said buffer system maintains a

pH of about 6.4 to about 7.6.



Subj ects receiving a Single Dose of POS IV infusion
over 1-1.25 hr Dose Blood/Plasnma Ratio (ng) Chax AUC
w@o 2005MemBL CV, % Mean CV, % 25 2.42 17 0.839 7rCBHOSDOT 618945
25 0.772 13 100 2.71 13 0. %@ 6 200 2.50 18 0.844 6
400 2.50 19 0.933 8 600 2. 17 0.904 5 Table 19.
Ratio of Mean Projected Steady-state Blood and Pl asma
Posaconazol e PK Parameters in Subjects receiving a
1.paiTRe femauiatipeo!|Glaimn gehereipvaaidiphosshalipisbcomprises a
2005/ 117831 PCT/ US2005/ 018945 62 Dose Bl ood/ Pl asma
natiatl phiospholmd. AUC (r) Mean CV, % Mean CV, % 25 1.85
12 0.822 9 50 1.90 15 0.766 13 100 1.93 12 0.877 6
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0. 908 It 1sto rstood that at I on
E é r.e bi o alent to those disclosed herein are
§ Cvﬁl?ﬂ?lﬁh cope of the present invention. The
present invention is not to be linmted in scope by the
13. spé@hfr fermutaiden iad (tlaimet svhpeaintiaidi phosplaelpid comprises a

various nodifications of the invention in addition to

natulrab phdsptioliped dial ai symmibdtidiphosphalipad.ent to

14. The formulation of Claim 1 wherein said phospholipid comprises 1-
palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC]).

15. The formulation of Claim 1 wherein said thermoprotectant
comprises trehalose.

16. The formulation of Claim 1 wherein said phospholipid comprises 1-
palmitoyl-2-oleoyl-sn-glycero-3-phosphocholine (POPC), said
thermoprotectant comprises trehalose, and said buffer system comprises
sodium phosphate.

17. The formulation of Claim 1 wherein said posaconazole has a
particle size distribution whose median value is between about 1.0 and
about 8.0 microns, with not more than about 3000 particles of 10
microns or greater size and not more thah about 300 particles of 25
microns or greater size.

18. The formulation of Claim 1 wherein said posaconazole has a
particle size distribution whose median value is between about 1.0 and
about 5.0 microns, with not more than about 3000 particles of 10
microhs or greater size and not more than about 300 particles of 25

microns or greater size.



those skilled in the art fromthe foregoing

description. Such nodifications are intended to fal
wowvakitnrsshe scope of the appended cl ai ns. Var i BUBUS2005/018945
~publications are cited herei t he di scl osures of

whi ch are incorporated by reference in their

entireties. WO 2005/117831 PCT/ US2005/018945 63 What

is clainmed: 1. A fornulation conprising a suspension
190f Thedoomadation oft @hiiin 1ewtherginasailoppsatopazhleilmsna

m xture conprising water, a thernoprotectant, and a

paRtidl &lizé vsdteiBuidon W0 nitdiak waluef isthétvwedn Whifti 1.2 and

sai d water has been renoved by |yophilization. 3. The

. ; : . : N
abodb 15 BricfnS, wgf %% plBF S A5 SR00 A MRS,
Caim1l1 wherein said fornul ation has bee sterilized
IigRENS PR greates $ize anthaot HaeRR tham abeytcs@0 artigles &f 15
said buffer system conprises sodium phosphate. 6. The
mitmmaubngreatesfsig.ai m 1 wherein said buffer system
conprises an organic buffer. 7. The fornul ati on of

200 ath: YorheN &HBnse dldil 1§ whibsk aRspMRhS RDrApriseeast
one of histidine, citric acid, glycine, sodium

citrate, @ sul fate, or acet} ] |g§
formul at i@%&fﬁai m 1 wherein sai dgégﬁge}?reﬁg?m” 8¢
mai ntains_a pH of about 3.0 to about 9.0. 9. Th

f or mul at i RPSaHONEZ90en 1 wherei n sai c@bowt &0 g&%{r@;
mai ntains a pH of about 6.0 to about 8.0. 10. The
formul at iBAPEF d ai m 1 wherein sai daboft 0 mygimain
mai ntains a pH of about 6.4 to about 7.6.

Sodium Phosphate, 0.345 mg/ml

monobasic, monohydrate,

USP

Sodium Phosphate, dibasic, 1.065
anhydrous, USP

Trehalose : 250 mg/ml
Water for Injection, USP g.s. 1 ml

ad

21. The formulation of Claim 16 whose ingredients comprise:

Ingredient Concentration range
Posaconazole about 1 to about 100
mg/ml

POPC about 10 to about 60



WD 2005/ 117831 PCT/ US2005/ 018945 64 11. The
formulation of Caim2l1 wherein said phospholipid

w@ompnises a natural phospholipid. 12. The for@TUSL0DM8945

of Claiml wherein said pho%ﬁj‘ol i pid conprises a

synt heti c phospholipid. 13. e fornmulation of Caiml
wherei n sai d phospholipid conprises a natural
phosphol i pid and a synthetic phospholipid. 14. The
fornmulation of Claim21 wherein saidmfﬂ?(p hol i pi d
conprises 1-

pai n. i t oybediughddydspdratgl ycer o- 3- phaisphb OhOl iteabout 0.6
(POPC). 15. The formulation of Claim1l wherein said

t her mopr gheelbpakic, Qﬁaﬁb\uﬂahgﬂiaié ehal Oﬁ%{rﬁﬁ The
formulation of Claim1l rein said ospholipid
conpri se %P

pal m toyl-=2-ol eoyl - sn- gl ycer o- 3- phosphochol i ne (POPC),
said thernpprotectant conprises trehal ose, and said
buf fer sy2edimmeFhnsphate, diaasis, phheiat 0:04 1o apeut 1.5
formul ati on of Claim 1l wherein said posaconazol e has a
particl e ssilzgdtivest, TVBBt i on whose nedig@mlal ue is

bet ween about 1.0 and about 8.0 microns, wth not
nor e t hampedbse3000 particles of 18,01 0 aBhut 300
greater size and not nore than about 300 particles of
25 mcrons or greater size. 18. The f/émrml ation of
Caiml vvher ein said posaconazol e particle size
distribu r.\%\Fose medi an_val ue i s between about 1.0
and abo efFdonnISy det makowhaddmbout 3000
particles of 10 mcrons or greater size and not nore
t han abowd 300 particles of 25 mcrons or greater
size. WD 2005/117831 PCT/ US2005/018945 65 19. The
formulation of Caim1l wherein said posaconazol e has a

22. The formulation of Claim 16 whose ingredients comprise:

Ingredient Concentration range

Posaconazole about 40 to about 60
mg/ml

POPC about 20 to about 50
mg/ml

Trehalose about 100 to about 250
mg/ml

Water for Injection, USP gq.s. about 1 ml

ad

23. The formulation of Claim 7 whose ingredients comprise:



particle size distribution whose nedian value is
bet ween about 1.2 and about 4.5 m crons, wth not
wOoe0s/1118an about 3000 particles of 10 m cr onSPOF/US2005/018945

greater size and not nore ttba-g about 300 particles of
25 mcrons or greater size 0. The fornul ation of
Cl aim 16 whose ingredients conprise: |ngredient
Concentration_range Posaconazole about 50 ng/ml  POPC
about 40 IRgredientodi um Phosphat e, OQQESQEEVEE%DE
nonobasi ¢, nonohydrate, USP Sodi um Phosphat e,
di basi c, Hos¥ionazolydr ous, USP Tr ehaDaag/a80 ng/ m
Water for Injection, USP g.s. 1 nl ad 21. The
formul atippnpef C ai m 16 whose i ngreglhgh gz onpri se:
I ngredi ent Concentration range Posacon e about 1
t o about POPC about 10 tg9 _abqut. 60 WO
2005/ 1178%]139}5{{#)8%2005/ 018945 66 ?n§0d| um
Phosphat e, about 0.01 to about 0.6 nonobasic,
monohydr dtiricragigimosphyssatiem PhosPidd mehnbasi c,
about 0.04 to about 1.5 anhydrous, USP ny/ni

Trehalose 250 mg/ml

Water g.s. ad 1ml

at a pH of about 6.4.

24. The formulation of Claim 1 further comprising an antioxidant.

25. The formulation of Claim 24, wherein the antioxidant comprises
propyl gallate at a concentration of about 0.02 to about 0.005 mg/ml.
26. The formulation of Claim 24, wherein the antioxidant comprises
butylated hydroxytoluene at a concentration of about 0.1 to about 0.02°
mg/ml.

27. The formulation of Claim 24, wherein the antioxidant comprises
alpha-D-tocopherol at a concentration of about 0.5 to about 0.01 mg/ml.

28. The formulation of Claim 24 whose ingredients comprise:

Ingredient Concentration
Posaconazole 50 mg/ml
POPC 40 mg/ml
Histidine 3 mg/ml

Citric acid monohydrate 0.24 mg/ml



Trehal ose about 10 to about 300 nmg/mM Water for
Injection, USP g.s. about 1 mM ad 22. The fornul ation
wo@Roosh#isel 16 whose ingredi ents conprise: | ngredi/g81005/018945
Concentration range Posaco ol e about 40 to about 60
ng/ M POPC about 20 to aboui 50 ng/m Trehal ose
about 100 to about 250 ng/mM Water for Injection,

USP g.s. about 1 ad 23. The formulation of Caim?7
whose i ngl? é aé-{g&ﬁnpri se: WO 200500 zng/ml

PCT/ US2005/ 018945 67 Ingredi ent Concentration
PosaconazZBliylateddiydroxptdlaese ny/ n0.0Finsg)dilne 3
ng/mM Citric acid nonohydrate 0.24 rrg/ m  Trehal ose

250 ng/ MTretdfleseq.s. ad 1 nil at ag g ahput 6. 4.
24. The formulation of Caiml further C |4pr|3| ng an
antioxid 5. Jhe formulation o aim24, wherein
the anti oxidan Scoarr(j]prlses propyl ;rlaate at a
ion of about 0.02 to about 0.005 ng/m . 26.
at %ngpg.aﬁaﬂ%ﬁi of Claim 24, wherein the antioxidant

conpr i ses

29. The formulation of Claim 24 whose ingredients comprise:

Ingredient Concentration
Posaconazole 50 mg/ml
POPC 40 mg/ml
Histidine 3 mg/ml
Citric acid monohydrate 0.24 mg/ml
Alpha-D-tocopherol 0.05 mg/ml
Trehalose 250 mg/ml
Water g.s. ad 1ml

at a pH of about 6.5.

30. The formulation of Claim 1 wherein the wt. ratio of phospholipid to
posaconazole is between about 60:1 and about 1:10.

31.  The formulation of Claim 1 wherein the wt. ratio of phospholipid to
posaconazole is between about 1:1 and about 1:5.

32. The formulation of Claim 1 wherein the wt. ratio of phospholipid to

posaconazole is between about 1:1 and about 4:5.



but yl at ed hydr oxyt ol uene at a concentrati on of about
0.1 to about 0.02 ng/m. 27. The fornulation of Claim
wWQZq05mhm8BEi n t he anti oxi dant conpri ses PCT/US2005/018945

al pha- D-tocopherol at a conééntrati on of about 0.5 to
about 0.01 nmg/m . 28. The rmul ati on of Cl aim 24
whose i ngredi ents corrpri se: Ingredient Concentration
Posaconazol e 50 POPC 40 nmg/m Histidine 3

33. nmyIerfornmlation gEC&BManQﬂe e 2ut. mgitia of\D
2005/ 117831 PCT/ US2005/ 018945 68 Propyl gallate 0.01

themoproteBuant 86 poshyonaxyledisisstevderDabowtB00:Tr ghdl fscut
250 mg/ M Water g.s. ad 1 nl at a pH of about 6. 4.

@9.- The fornulation of Caim24 whose ingredients
conprise: Ingredient Concentrati on Posaconazol e 50

34. oA By AR E SOOI TP cs tBEoBharbo Bl 05 !
Trehal ose 250 ng/mM  Water q. ad 1 n1 at a pH of
therabopro@ctant oo pbhaconaﬂglealsﬂmt\mercabbmt 1 Whendiabauiet: 1.
wt. ratio of phospholipid to posaconazole is between
35. abThle BelAlbrABPCaikh WOwherein the wt. ratio of
thermoprotectant to phospholipid is between about 30:1 and about 1:6.
36. The formulation of Claim 1 wherein the wt. ratio of
thermoprotectant to phospholipid is between about 5:4 and about 30:4.
37. A method of treating or preventing an infection in an animal in need
thereof which comprises administering to said animal an effective
amount of the formulation of Claim 20.
38. The method of Claim 37 wherein said infection is caused by a
fungus or a parasite.
39. The method of Claim 37 wherein said infection is one or more
selected from the group consisting of:
oropharyngeal or esophageal candidiasis;
refractory oropharyngeal and esophageal candidiasis;
invasive aspergillosis, candidiasis, fusariosis, scedosporiosis,
infections due to dimorphic fungi , zygomycosis, and invasive
infections due to rare molds and yeasts;

invasive mycoses in patients who are refractory to, or intolerant of,

other therapies;



31. The fornulation of Claim1l wherein the wt. ratio

of phospholipid to posaconazole is between about 1:1
wapasabmset 1:5. 32. The formul ati on of d ai m 1P@hEs0FI018945

the w. ratio of phospholipigto posaconazole is

bet ween about 1:1 and about 4.5. WD 2005/117831

PCT/ US2005/ 018945 69 33. The fornmulation of Claiml

V\herelakélhe wt. ratio of thernoprotectant to

podedBHidigsis iigvasiviaaeld pairctzo In pagicas who hae

34. The fornulation of Claim1l wherein the wt. ratio

of umndergone hitentive chenmihecapy aeldy drsradihvestlidey for
1:1 and about 6:1. 35. The fornulation of daim1l

V\’h%é‘rhﬁtél i r i
phosphol [ p| d I'S b@%ﬂgcel%ga t(“;)il}t% %ﬁgggﬁggﬁi%smr&&eﬂ
for Lon,of Claim 1l wher ei n, t h . ratjio of
nareP bRt tonthR g RelmiRe: antupaBeRts redeotREs. 4
and about 30:4. 37. A nethod of treating or
pr SREAPInARtion IFnuadsKpRIesaiveadiiarapyi for tbedreatmentiof acute

whi ch conprises admnistering to said animal an

ef facthromicarafinvefud-hest dised s oo preverddishref2ébliddrgan
The nmet hod of Claim 37 wherein said infection is

Ca%&ﬁg@%:ﬁahfo&hn%ﬁa és #é@iﬁ%sme 39. The net hod of

Caim wher el n sail ection is one or nore
seI ec(%gggf éﬂ?m t hebgr oup consi sting of: oropharyngeal
'di asis; refractory oropharyngeal
and es%dgeal candi di asis; invasive aspergillosis,
40.carHme of trggtiniher preverdng ot infsction inve eriiorl in need
due to dinorphic fungi , zygonycosis, and invasive
theredfewthiichscainprises rad@inistddngnd sedsagimahuaseiective
mycoses in patients who are refractory to, or 4
ambithP o tRB HoPiulafbhesf ARF ARESms 1, 21, 22, 23, 28 and 29.
41. The method of Claim 40 wherein said infection is caused by a
fungus or a parasite.
42. The method of Claim 40 wherein said infection is one or more
selected from the group consisting of:
oropharyngeal or esophageal candidiasis;
refractory oropharyngeal and esophageal candidiasis;
invasive aspergillosis, candidiasis, fusariosis, scedosporiosis,
infections due to dimorphic fungi, zygomycosis, and invasive
infections due to rare molds and yeasts;
invasive mycoses in patients who are refractory to or intolerant of
other therapies;

Candidiasis, invasive mold infections in patients who have

undergone intensive chemotherapy and/or radiation therapy for



WO 2005/ 117831 PCT/ US2005/ 018945 70 Candi di asi s,
i nvasi ve nold infections in patients who have

wapesngmsae i nt ensi ve chenot herapy and/ or radi ap€DNS2005/018945
therapy for hematol ogi ¢ nmaljgnanci es, bone marrow or
peri pheral stem cell transpﬁ]gnt condi tioni ng
regi nens, and patients receiving conbination
i mmunosuppressive therapy for the treatnment of acute
or hdmartolbgic ahaligeandeshbsnedinsessw ar ppripheral sterofcell
solid organ transplantation; Chagas di sease; and,
Le't%ﬁﬁéﬂ!&ﬂ éondﬁioxﬁn:%xl‘égiﬂle@fs,tafrﬁii afiErits ﬂ%éiﬁ(&ﬁg' ng

an i nfection roan ani In need thereof whic

conprises. adm.nisterin }.d ' effective
oGl Pt oatahspRi RIS, i bEGHnGy of acute
23, 28 and 29. 41. The nethod of Cl aim 40 wherein said

i nfacelhepnicseredtyemwy hostidifgase oF nrepantion ef salid organ
The method of Caim40 wherein said infection is one

or transplaelativreCHagam diseagepapdconsi sting of :

or opharyngeal or esophageal candidiasis; refractory

or qpliap lsj@nd esophageal candidiasis; invasive
aspergillosis, candidiasis, fusariosis,

scedospori.0sj s I.nf igns due _to . dinorphic fungi . .
433, o175 B 610 all bR Seld SPPRBNDG b fifimnistered
. holds and yeasts; invasive nycoses in patients who are
lnt]f-msd}’y to or intolerant of other therapies;

Candi di asis, invasive nold infections in patients who
44 .havihe meldragbof Claim 84 whaeamsthie fapyudatboris administered

radi ati on therapy for WO 2005/ 117831 PCT/ US2005/ 018945
mt&hﬁ%@ﬁﬁ%l?%ﬁbﬂﬁ'téﬂé@ﬂﬂw%plﬂﬁﬁ:ﬁxﬁ@él!lﬁ%@bc@ﬁjdd&hﬁlﬁt

stem cel

intraocularly, via anterior eye chamber injection, intravitreally,
intraperitoneally, intrathecally, intracystically, intrapleurally,
intranasally, topically, via wound irrigation, intradermally, intrabuccally,
intra-abdominally, intra-articularly, intra-aurally, intrabronchially,
intracapsularly, intrameningeally, intrapulmonarilly, via inhalation, via
endotracheal or endobronchial installation, via direct installation into
pulmonary cavities, intraspinally, intrasynovially, intrathoracically, via
thoracostomy irrigation, vaginally, epidurally, rectally, intracisternally,
intravascularly,intraventricularly, intraosseously, via irrigation of infected
bone, and via application as part of any admixture with cement for
prosthetic devices.

45. The method of Claim 40 wherein said formulation is administered

intravenously.



transpl ant conditioning reginens, and patients
recei ving conbination i nmunosuppressive therapy for

wo b@stiesat ment of acute or chronic graft-ver SBEFOSENN5/018945
di sease or prevention of SO|Ef organ transpl antation;
Chagas di sease; and, Leishwj asis. 43. The nethod of
Cl aim 37 wherein said fornulation is adm nistered

i ntravenouslci/. 44. The nethod of C aim 37 wherein said
46.f orThe metdid of daini4Q stherein saidfeawlatipy is administered
subcut aneously, ophthalmcally, subconjuctivally,

intidthtsealddy| gubeusansdeslyoopbyhabindedidy, subechjuxtivally,
intravitreally, intraperitoneally, intrathecally,

mt@&ﬁ&@t W2l eribR WyRRIEHABEL xnjeétfaﬂ,gigﬁa -'tgeany,

opi calty, "via wound”irrigation,” intra ,
. .intrabuccally,,  intrasabdaom nal,l intra-articyl arly,
intrandrRREALD Jhtrate g ar oAty driap ity
i ntrameni ngeal Iy, intrapulmonarilly, via inhalation,
intrarasadly dopieaibal visrwennddragatioal. intradgnmallpnintyauccally,
direct installation into pulnonary cavities,

intrthbdephitalllyy,  ink-besyabuilg)| intraiaiirAly)dnaealsednohiallya
t horacostony irrigation, vaginally, epidurally,

mt{aﬁc% avéés{EleI’ gltrl| y, rntr g%]jtyf fl%tlflagﬁ%r,lo? nt rgbglsae(larl]}g ya’tmn, via
ia irrigation of infected ne, and.via app]i.cation
endifachealer shdounhShiiabSaitish R it RBA e tnto
devices. 45. The method of O aim 40 wherein said )
puligenanacavitiass intraspinaly eintragyneviedlyy dnyrathpracically, via
2005/ 117831 PCT/ US2005/ 018945 72 46. The met hod of

thoChebdstosly whegsiions ahdirfzdlyndpatdieally srectally, sharaedsternally,
i ntramuscul arly, subcutaneously, ophthal mcally,

in CRMAAY! ¥rhYentdiBhl ,,%@fé(?/syse%l?,n{zﬁf IrPlgf¥ch of

chamber Injection, intravitreal I ntraperi toneally,

L ANIEERLL Yin ABMIBRNGH' b oh 5 AP GHE R it coment or
proisrc]ﬁét?g%re@clésy’ ' ntrabuccal Iy,

47. The formulation of Claim 20, further comprising a second active
ingredient selected from one or more of the group consisting of:
antifungals; amphotericin B; deoxycholate amphptericin B; flucytosine;
terbinafine; antibacterials; antivirals; steroids; nonsteroidal anti-
inflammatory drugs (“NSAIDs”); chemotherapeutics; and anti-emitics.
.48. The formulation of any of Claims 1, 21, 22, 23, 28 and 29 further
comprising a second active ingredient selected from one or more of the
group consisting of: antifungals; amphotericin B; deoxycholate
amphotericin B; flucytosine; terbinafine; antibacterials; antivirals;
steroids; nonsteroidal anti-inflammatory drugs (“NSAIDs”);

chemotherapeutics; and anti-emitics.



intra-abdomnally, intra-articularly, intra-aurally,

intrabronchially, intracapsularly, intraneningeally,
w0 ndosapsBronaril 1y, via inhalation, via endotPErnsmns/018945
or endobronchial installati via direct installation

into pulnonary cavities, inttaspinally,
intrasynovially, intrathoracically, via thoracostony
irrigation, vaginhally, epidurally, rectally,
29; 1 Fhe metiodh ol {-laimng7 fusdan eeprising administering a second
intraventricularly, intraosseously, via irrigation of
actiiveé fndredidiinscleoted ifioramnid oatmore af thardroap eésysisting of:
adm xture with cenment for prosthetic devices. 47. The
: t {2 I3 L0 0 P
anfifisBAI8! ib%gy?ﬁf)te?iéh'@ Beokythbie CRABROIEABIP B Hfififtosine;

act edi ent sel ecte romone” or nore

[o consj.sti .aof : ntif.ungal s; ,anphoteri ¢ B; .
terfnaing AatiBagHpialss antiarals: FlapidSehapsteroidal atiti-
terbinafine; antibacterials; antivirals; steroids;
inflgnmadory dangadiNSAIRS hehemothenapgaiticsismdsitj-emitics.
chenot herapeutics; and anti-emtics. .48. The

50.f orTin¢ ahedod bf @yimf4@artiferlcodprisidg atbnin@ténfigZ? second
further conprising a second active ingredient

. r | 1 " f .
At e e SIEb P T dahor e B M6 ¢£605' Sridiiitlg of
apphot.eri ci n,B; flucyfosine; . .terbinafine; . . .
anGfiBRGIST aPpinoterily H: oS chal R olsicin B fueytosine:

anti-inflanmatory drugs ("NSAIDs");
terbinafing aniibactiesinls s pativiralseatarpids; nensgysidal7aati-
PCT/ US2005/ 018945 73 49. The nethod of Claim37
inflamntrizgory dimgs NG AIDST ) ickicendtiterapeed vy argt,t anvd-emitics.
i ngredi ent selected fromone or nore of the group

51.COMhé fdruPition FHCTERPR! ﬁirlﬁ&ﬁ R9HEctéAzE1 by providing a

deoxychol ate anphotericin B; cyt osi ne;
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Cunveooperc®4diciranAdC) vatue iof pugalcenaaoldhof at lexdist dyout 9840
deoxychol at e anphotericin B; flucytosine;
ng-hr/ml at steady state, when said formulation is infused over about 1
hour to deliver 100 mg of posaconazole, and repeated at an interval of
about 24 hours.
52. The formulation of Claim 1, further characterized by providing a
mean maximum plasma concentration (Cmax) of posaconazole of at least
about 852 ng/ml at steady state, and a mean plasma Area Under the
Curve over 24 hours (AUC) value of posaconazole of at least about 24,600
ng-hr/ml at steady state, when said formulation is infused over about 1

hour to deliver 200 mg of posaconazole, and repeated at an interval of

about 24 hours.
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dosage of about 100 ng of said posaconazol e, at |east
20;R000k: a mean plasma half-life in a range of about

14.9 to about 38.4 hours; and a nean pl asma steady
55.st ditee foiomiatidn of §ilairout i hrther abegracterized as providing, after

administration of a dosage of about 200 mg of said posaconazole, at least
one of: a mean plasma half-life of about 18.7 to about 35.5 hours; and a
mean plasma steady state volume of distribution of about 200-500 L.

56. The formulation of Claim 1, further characterized as providing, after
administration of a dosage of about 400 mg of said posaconazole, at least
one of: a mean plasma half-life of about 18.5 to about 51.4 hours; and a
mean plasma steady state volume of distribution of about 200-500 L.

57. The formulation of Claim 1, further characterized as providing, after
administration of a dosage of about 600 mg of said posaconazole, at least
one of: a mean plasma han—ﬁfe of about 27.2 to about 50.6 hours; and a

mean plasma steady state volume of distribution of about 200-500 L.
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61. The formulation of Claim 1, further characterized as providing a
ratio of mean posaconazole blood Cmax to mean posaconazole plasma
Cmax of between about 2.1 and about 3.3, when a single dose of said
formulation is infused over about 1 hour to deliver 25 mg of
posaconazole.

62. The formulation of Claim 1, further characterized as providing a
ratio of mean posaconazole blood Cmax to mean posaconazole plasma
Cmax of between about 1.9 and about 3.8, when a single dose of said
formulation is infused over about 1 hour to deliver 50 mg of |

posaconazole.
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formulation is infused over about 1 hour to deliver 400 mg of
posaconazole.

66. The formulation of Claim 1, further characterized as providing a
ratio of mean posaconazole blood Cmax to mean .posaconazole plasma
Cmax of between about 1.9 and about 3.1, when a single dose of said
formulation is infused over about 1 hour to deliver 600 mg of
posaconazole.

67. The formulation of Claim 1, further characterized as providing a
ratio of mean posaconazole blood Cmax to mean posaconazole plasma
Cmax of between about 1.2 and about 2.5, at steady state when said
formulation is infused over about 1 hour to deliver 25-600 mg of

posaconazole, and repeated on a 24-hour basis.
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when said formulation is i M{sed over about 1 hour to
deliver 25-600 ng of posaconazole, and repeated on a
24-hour basis. WO 2005/117831 PCT/US2005/018945 77
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Cmax of between about 1.7 and about 2.5, at steady state when said
formulation is infused over about 1 hour to deliver 100 mg of
posaconazole, and repeated on a 24-hour basis.

71. The formulation of Claim 1, further characterized as providing a
ratio of mean posaconazole blood Cmax to mean posaconazole plasma Cmax
of between about 1.2 and about 2.0, at steady state when said
formulation is infused over about 1 hour to deliver 200 mg of
posaconazole, and repeated on a 24-hour basis.

72. The formulation of Claim 1, further characterized as providing a

ratio of mean posaconazole blood Cmax to mean posaconazole plasma Cmax

of between about 1.2 and about 2.2, at steady state when said
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78. The formulation of Claim 1, further characterized as being
bioequivalent to the formulation of any of Claims 1, 20, 21, 22, 23, 28 or
29.
79. The method of claim 37, further comprising administering a bolus
loading dose of said formulation and then admhﬁsteﬂng an intravenous
maintenance dose of said formulation.
80. A method of treating or preventing an infection in an animal in need
thereof which comprises administering to said animal an effective
amount of posaconazole to provide a mean maximum plasma
concentration (Cmax) of posaconazole of at least about 467 ng/ml at steady

state, and a mean plasma Area Under the Curve over 24 hours (AUC)

value of posaconazole of at least about 9840 ng-hr/ml at steady state,



when said fornulation is infused over about 1 hour to
deliver 100 ng of posaconazole, and repeated at an
w0 niosnymBl of about 24 hours. PCT/US2005/018945
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when said formulation is infused over about 1 hour to deliver 100 mg of

posaconazole, and repeated at an interval of about 24 hours.



