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ENHANCED BI CAVAI LABI LI TY BACKGROUND OF THE | NVENTI ON Thi s i nventd &ACT il es
to stable, WO eoseb7s uspensi ons contai ning an antifungal |y ebteasiymoggrount - of
the m croni zed conpound represented by the chem cal structural formula 1: 5
CH3 at | east one thickening agent, a non-ionic surfactant, and a
pharmaceutically acceptable liquid carrier, and nethods of using the
suspensions to treat or prevent fungal infections 10 U S. Patent No.

5,661, 151 discl oses the conmpound of fornula | and its otent antifungal
activity agANEBFUNGALLOVMERFITION WHE ENHANGE DNEISAYAILABILITDAN da,

Crypt ococcus, Fusarium and other opportunistic fungi. U S. Patent Nos.
5,834,472 and 5,846,971, disclose oral pharmaceutical capsule conpositions
of the conpound of structural fornmula | coated onto inert 15 beads together
wi th a binder. However, the conpound of structural formula I is highly

| i pophilic, and has an ext r%xdm@ F iﬂhng\}Eﬂﬁoﬂ_hus aqueous
conpositions of the conmpoun und to have
reduced 0 3 2005 bl\D 2}/ 08 PCT/ USqL))Z/ 10093 nt L -fuoélnh act IIVI ty
and/ or bi oava 'H%M"e{‘ bt a‘&& %h]l@“f STWW'?%%W FinrgHA

effective amount of the micronized compound represented by the chemical

structural formula !:

OO

at least one thickening agent, a non-ionic surfactant, and a pharmaceutically
“acceptable liquid carrier, and methods of using the suspensions to treat or prevent
fungal infections

10 U.S. Patent No. 5,661,151 discloses the compound of formula | and its
potent antifungal activity against a broad range of fungi such as Aspergillis,
Candida, Cryptococcus, Fusarium, and other opportunistic fungi.

U.S. Patent Nos. 5,834,472 and 5,846,971, disclose oral pharmaceutical

capsule compositions of the compound of structural formula | coated onto inert

15 beads together with a binder. However, the compound of structural formula | is
highiy lipophilic, and has an extremely low water solubility. Thus, aqueous

compositions of the compound of structural formula | were found to have reduced



solubility of the compound. Accordingly, a need exists for an orgls 07 2005
phar naceutical conposition of the conmpound of structural formula | that has
enhanced YORP8P478bi | ity and i nproved stability charact eriRE{T/ES28MWNRY OF
THE |1 NVENTI ON W have found pharmaceutical conpositions, in the form of
liquid suspension, suitable for oral adm nistration conprising mcronized
particles of posaconazole, the conpound having the chem cal structural
formula | CH3 10 , at |east one thickening agent, a non-ionic surfactant,
and a pharmaceutically acceptable liquid carrier that provides significant
advant agesntbfiaigal betivity and/er bioatdiabilitggpresamadbhediie doitite sxtseraslyilowsvatkrt he
present invention include inproved honogeneity of the suspension and ease

of di Sp_ersscint?ﬂf;imytdftﬁé cb oﬁdﬁp&aﬁr&ﬂ?%{%é«é& é>€|§tsthﬁén%|“rélt rgk;{z@ctbﬁgﬁdﬂ gui d

suspensi on of the present i1nvention do not forma soll [

difficult 7 Qi S [ | | Ll on of the solids
in the un‘%‘;e@%{%‘g{'ﬁ §F Q{? ??raﬁ?@ﬁ(g&tgtéﬁét:hkﬂqéw?I%ﬂgh%ﬁ?ﬂ%ﬂiﬁ#ceﬁor a period of
at | east three %@ﬁ This surprisjng feature ensures that a patient having
a fungal BiRgvRia aadiImprovRd staglibicharastanstiehs of the present invention
will receive an antifungally effective anmobunt of posaconazole. The liquid
susperfsi ons WO 02/ 080678 3 0 3ISUMMARQF THETINVENTIONO3 of the present

i nvention have a |longer shelf life. Additionally, the liquid suspension,
upon reconst | tw iRfue founistrareisbeliedlicinipositnss aeainiofigeld v ef fect i ve
anount posaconazole.as the initially prepared suspension. These features of

the 11 qul dhspBltSRRnSLATebr b1 BhfHERALSASHIDHSRGHHRIOfited BARIdESof ©

phar maci es, ar ma

posabonazole. the compound having the chemical structural formula |

Ve
OO =
s \:*N’ CH3

HO

10 . at 1eastj‘one thickening agent, a non-ionic surfactant, and é pharmaceutically

accepta"ble liquid carrier that provides significant advantages over the prior art.
Advantages of the liquid suspensions of the present invention include

improved homogeneity of the suspension and ease of dispersibility of the
suspension. The solids that settie in the liquid suspension of the present invention

15 do not form a solid cake that is difficult to re-disperse. There is virtually no
sedimentation of the solids in the unreconstituted liquid suspension of this invention
for a period of at least three days. This surprising feature ensures that a patient

having a fungal infection taking the liquid suspensions of the present invention will

receive an antifungally effective amount of posaconazole. The liquid suspensions



5 doctors and patients having fungal infections. Accordingly, the present
i nvention provides a liquid suspension conprising m cronl zed pgga{gm@ gol e,
e

‘havi ng theyghemk®al structural formula L. CH3 HO 10 at ls@T,gE@, ni ng
agent, a non-ionic surfactant, and a pharmaceutically accepta I|qU|

carrier. This invention also prOV|des a liquid suspension conprising an
antifungally effective anount of m cronized posaconazol e having the
chemical structural 15 fornula |: WO (/080678 4 03 OCT 2005 PCT/US02/ 10093
CH3 an effective anbunt of at |east one thickening agent, an anount of a

buffer s f i i ] . e e of
about 4. 01 158 BT EVE o RalB abRbe, '*%MW%# Qriafﬁréﬂ* st and
a pharnaceutical | y acceptahl e q rier s i nveption furt her

provi des ugop,ragq)nag/tgleﬁgﬁ'é PEPYHe &Hbﬁ @?%ﬁ‘grﬁ% ?PU H@Sﬁ\‘&eﬁ%@tf\’éﬁm%‘@"amunt of
m croni zed posaconazol e having the chem cal structural forrmula I: CH3 10

wher ei n phsandoaznie aedhe oiallyrprepatedssuspensionr Thesefedturesiof thenkiquidnge of
about

suspensions of the present invention provide benefits to pharmacies, pharmacists,
5 doctors and patients having fungal infections.

Accordingly, the present invention provides a liquid suspension comprising

micronized posaconazole, having the chemical structural formula I:

10

#f

at least one thickening agent, a non-ionic surfactant, and a pharmaceutically
acceptable liquid carrier.

This invention also provides a liquid suspension comprising an antifungally
effective amount of micronized posaconazole having the chemical structural

15 formula l:



1200 nmto about 1600 nm an effective anmount of pol yoxyethyl ene derivatives
of WD 02/080678 5 5 0 3 OCT 2005 PCT/ US02/ 10093 sorbitan esters b 0R1E at ed
or unsat ur steee/08i280 C15 acids, an effective anount of a kpdfresozapeEem
sufficient to maintain a pHin the range of about 4.0 to about 6.0, an
effective anmount of a conbination of two thickening agents, wherein one is a
liquid sugar, and a pharmaceutically acceptable liquid carrier. BRIEF
DESCRI PTION OF THE FI GURES Figures | & 2 graphically display the nmean pl asma
concentration tinme profiles of posaconazole, tablets and of the |liquid
suspensi on of Exanple 1 of the present invention. Fil_g re lis a

| i near ai near graphic profile_of the plasm concegﬁi{itl 0 (ng/m)of the

I
compound of formula | versys me oWwx s) er (nistfation of the io
fol l owi ng four Trgat BATSA a i ngNe—y xNLOO } S &he conpound of
bl et coPreci pi e forml at of Ugb. CFat ent No.

formula | inthe t :
5,834,472 with a angardi zed hi gh-fat breakfast- Trea&drent D and. synbol

-; a 200 ng ofg th cofrpound of forrmula | in the oral suspension of this
invention (5 ] owi ng a 10- hr. fast -Treatnent A and. synbol -0-;a 200
ng of the co d o®_for | in the 15 oral su 'pension of this invention
(5mM) with andar drzed hi gh-fat breakfast-- Treatnent B and. synbol - -;
and a 200 t he conpo\adNof formula | in the oral suspension of this
invention (5 mM) wth a standardi zed non-fat breakfast- Treatnent C and.
synmbol- - . Figure 2 is a log :linear graphic profile of the plasm

concentration (nglm)of the 20 conpound of fornula | versus tinme in hours

for the data presented in Figure 1.
an effective amount of at least one thickening agent, an amount of a buffer system

effecti!vé to maintain the pH of the system in the range of about 4.0 to about 6.0, an
5 effectiv;e amount of a non-ionic surfactant, and a pharmaceutically acceptable liquid
carrier.
This invention further provides a liquid suspension comprising an antifungally
effective amount of micronized posaconazole having the chemicali structural

formula I:

_N’ CHa
HO

wherein the micronized compound has a mean particle size in the range of about

1200 nm to about 1600 nm, an effective amount of polyoxyethylene derivatives of



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention provides a
stabl e suspension of mcronized particles of the antifungal ngound
posaconazol e in a pharmaceutically acceptable Iiquid 03 OCT 2005 S\BOT 2005
02/ 080678 WRON2992¢ 10093 6 carrier. The suspension of the pceasairidosvention
Is stable to settling without sedinentation when stored undi sturbed for
nore than three days at 25C. (See Table 1 below). Table 2 bel ow shows that
the liquid suspension formulations of this invention 5 are stable in that
the concentration of posaconazole in the suspension is substantially the
same ( 2% conpared to the initial concentration (as measured by HPLC) for

periods ofoHpad Bstbés @Qémate%r%‘éﬁttﬁbt%ﬂ (fJ ég gt ﬂ?eﬁé&ﬁ) %rﬁHﬁﬂe&S' on of

the present invention has a renmarkably hlg I ncrease

part ol ect SPHTAARTRE B S BB éﬁa?@i% bt P aFpQ 6 7an

concurrent %ﬁwth a hl§§h f at breakf? See Tabl es 3 and 4 and_ Fi ?ures 1 &
One aspeceientive REngint OF & cqmbipationR T‘%Oirtbdi?r”dﬂﬂ agents pwhereit e icaliquid
conposition that contains mcronized particles of posaconazole in

conbi nat i sugan and aphanvaceetitally agceptablanliquid gattieis a sorbitan ester and at

| east one thickening agent, preferably a conbi nation of xanthan gum and a

liqui d sugar, that are eBRIEF DESCGRIPFION OF THE FiGURESeutical |y acceptable
liquid carrier such as puri fied water. The pharnaceutical conposition

by Thus s P SRRy ﬂszﬁE%*ﬁb'sfﬁfécééfﬁcs‘*ﬁégéﬁ yprgglrie e
posaconazgl g atBRARSE tisidt: it Of tnbiRuid SRlPengRA SHERSE Y ofthe (piSsdites et
ini!ention. Figure 1 is a linear:linear graphic profile of the plasma concentration
(ng/mhiof the compound of formula | versus time (hours) after administration of the
10 following four Treatments A- D: a single of 2 x 100 mg of the compound of formula
I in the tablet co-precipitate formulation of U.S. Patent No. 5,834,472 with a
standardized high-fat breakfaét- Treatment D and. symbol —; a 200 mg of the |
compound of formula | in the oral suspension of this invention (5 mi) following a 10-
hr. fast -Treatment A and. symbol -0-;a 200 mg of the compound of formula | in the
15 oral sug‘bension of this invention (5 ml) with a standardized high-fat breakfast-
Treatment B and. symbol - -;and a 200 mg of the compound of formula | in the
oral suspension of this invention (5 ml) with a standardized non-fat breakfast-
Treatment C and. symbol- -.

Figure 2 is a log :linear graphic profile of the plasma concentration (ng/ml)of the

20 compound of formula | versus time in hours for the data presented in Figure 1.

DETAILED DESCRIPTION OF THE INVENTION
The present invention provides a stable suspension of micronized particles

of the antifungal compound posaconazole in a pharmaceutically acceptable liquid



invention is that it is useful in treating patients with H V-1 infections
with oral thrush w thout posaconazole precipitating out of sol ufB@t 2005
Anot her aspaxe2/a86678he present 0 3 OCT 2005 WO 02/ 080678 P@¢1/88@/ 1004393 7
invention is that the suspension of the present invention avoids formation
of solid cakes which are difficult to disperse. The conpound of fornula I
used in the suspensions of the present.invention is available from Schering
Cor poration, Kenilworth, New Jersey, and has been s prepared according to
Exanpl es 24 and 32 of U S. Patent No. 5,661,151 and WO 95/ 17407.

M cron- si ZagiePaThé sLiSserion BF HEOHREBhEINDE R alzdtabi@%%e@tliﬁg@ﬂnwt icle size
range of about 1000 nanoneters (nn) to about 1800 nm prefe&rably about 1200

nm to abgut. . , Y, OHt 00 nm _Thiss Rarticle size
Can be | oS pARF BT bnBlsF e e B RElaT e n B8k Al eReC Lo b
antifungal conpound of fornmula | or by the use of conventional mcronizing
t echni queEalietlebeleWd conventional crystallization procedure(s). The
preferred mcronizing technique that is enployed to mcronize the

, posaconazol e TablelZkbelowi steavantbahthediquiid sespension forgulations of thid imventien i on.
15 Mcrofluidization is an alternative to traditional honogenization that

utilizes AdeestdBleqn thattheoRtehtrdtidh Gtacehafsiesn Hie Busferiyigssures to
produce a much nore uniform particle size distribution (according to .

1200 nm 19 SRS Re AR bR R B BUEUR S ARbb B Fufer e on are
described in U S. -Pat. No. 4,533,254. The m croni zed posaconazol e of the

5
present i 6y ERLCfonpgriedssef ypto 12 months.

We have also found that the stable suspension of the present invention has
a remarkably higher (23-36% increase) bioavailability compared to an optimized
10 oral tablet of micronized particles of posaconazole when each is administered to
subjects _concurrently with a high fat breakfast. See Tables _3 and 4 and Figures 1
&2
One aspect of the present invention is to provide a pharmaceutical
compaosition that contains micronized particles of posaconazole in combination with
15 "a non-idnic surfactant, such as a sorbitan ester and at least one thickening agent,
preferably a combination of xanthan gum and a liquid sugar, that are easily
dispersible in a pharmaceutically acceptable liquid carrier such as purified water.
The pharmaceutical composition provides a stabilized suspension that does not
settle for at least three days, thus ensuring that patients will get an effective dose of
20 posaconazole. Another feature of the stabilized suspension of the present
invention is that it is useful in treating patients with HIV-1 infections with oral thrush

without posaconazole precipitating out of solution. Another aspect of the present



present in crystalline form It is preferably substantially chemcally and
optically pure, and it contains |ess than about 10 % of its opt03dICT 2005

‘isomers, agghbh&egRys or other diastereoners. It may be 995/ /%1 ihRegptical ly
pure the levorotatory or WD 02/080678 8 0 3 O C T 2005 PCT/ US 5/ 10693

dextrarotatory isomer. This optically pure conpound of chem cal structure
should avoid many of the untoward side effects of a m xture of other
optical isomers. Posaconazole |iquid §uspension is enployed in the
conposition in antifungally anmounts effective to control the fungi of

o ¢ o R FE e Bl densior oL FE B S TR D A ARt BB 21 ons

of the pre ent i nvent nore preferably fromabout 20 ng/m to about 60
mg/ m, and@ %W'WM&SPW%QW’% mg/ M of. the conpound of fornula I.
The present invention also provides for a method of treating and/or to
preventing furigel campand efformula inmeddn the spsparisionsdhihe presentigventiarhe
manmmal an anmount of the |iquid suspension containing the mcronized

posaconaig beailgbleftomeSehatingeComperatich, Kenilivoral Neg dardegr, apdevtiédly such
fungal infection. Antifungally effective anounts of |1 quid suspensions of

present i S

admi n?stedwl?}gtrja Ic | ng'it[d]hgi?%'néfeéssr% %dﬁ?ofﬁggnfgﬁﬁl%ﬁjl éggqsﬁ-@f\hﬁ%rwl a l
- three ;dS?fﬁO? day (TID) or four tines a day (QD)- or 10 m - containing
400 ng o onpound of fornmula 1-twice a day (BID). O course, the

attending clinician my change the dose and dosing reginen in view of the
age, health nd sex of th e}tlent as well as the severity of  the fungal

i nfection. IEONTY9FhaktictarolRasaGeRzale RIigEIhly davaa meabdarticle size

phar maceut i cal :
range of about 1000 nanometers (hm) to about 1800 nm, preferably about 1200 nm

to about 1600 nm, and most preferably about 1400 nm. This particle size can be

10  obtained either by the final step during the manufacture of the antifungal compound
of formula | or by the use of conventional micronizing technigues after the
conventional crystallization procedure(s).

The preferred micronizing technique that is employed to micronize the
}posacor;fazole to the desired mean particle size range is microfluidization.

15 Microﬂufdization is an alternative to traditional homogenization that utilizes the
collision of two product streams at high pressures to produce a much more uniform
particle size distribution (according to Microfluidics International Co.) and smaller
average particle size of about 1200 nm to 1600 nm. The process and equipment
used in microfluidization are described in U.S. Pat. No. 4,533,254,

20 The micronized posaconazole of the present invention may also be
present in crystalline form. Itis preferably substantially chemically and optically

pure, and it contains less than about 10 % of its optical isomers, enantiomers or

other diastereomers. 1t may be 99% of the optically pure the levorotatory or



20 conpositions, ingredients that may be enployed in its fornulation and

met hods for assessing the conpound's bioactivity or bioavail abilgiZgeT 2005
Non-i oni c wghagdeagit refers to a surfactant which |acks a ngir/if@ehseshar ge
and does not dissociate to an appreciable extent in aqueous nedia. The
properties of non-ionic surfactants are |argely dependent upon the
proportions of the hydrophilic 03 OCT 2005 W 02/080678 PCT/ US02/ 10093 9 and
hydr ophobi ¢ groups in the nol ecul e. Fwérophilic groups include the
oxyet hyl ene group (-OCH2CH2-) and the hydroxy group. By varying the nunber

of thes 1.0 ; r ohj I I S .est f

aci d. - soisa AR EokrL PRECBRcAIN T e e RhiGE SncBluedsrBbisq
wat er 5 insol ubl e coppounds, such | yceryl nonpstearate, .to strongly
Pydr ophi 13VORATIENY GHIEP UPHBICESIER BG4 SIAHTBQ! T AHSAIGRATIETSEet neon
these two extremes types include those in which the proportions of the
hydr ophi | i ¢ arffpdagonagalsdiquid guspgnsion is employeddnitiye pampositiop isuch as t he

macrogol esters and ethers and sorbitan derivatives. Suitable non-ionic

surf act arﬁrﬂifurvgeuz@rﬁoum dffectibe to odairel thélfengiof fnterest PSauchearmifagjally 28t h
Edition, 1982, The Pharmaceutical Press, London, Geat Britain, pp. 370 to

379. SuchydititdBho thﬁﬁéﬁ%é%iﬁgbsgﬁo hnb e abodorO0RRAMY Ter & Of

et hyl ene oxi de and propyl ene oxid ycol® or glyceryl eSters of saturated
or unsaturated tp..C20 I ds r.ef er abl ol y.oxyet hyl.ene esters of
ant ur at edoprenatn, PRinETiei sfSnaig ARt fe R SRR TR ARG BnE oS
saturated or unsaturated ' pol yvi nyl al cohol s or sorbitan

C8 to C20 acids, and
esters ofPretarablyieum aboyh28me/mida aboyt 68 me/o! andiost prafeeably ahout4(
non-ionic surfactant is a sorbitan ester of a saturated or unsaturated C10

to C20 asnhg/miafdhercompuusticffoirpulaie sorbitan ester is a fatty acid ester of
"The present invention also provides for a method of treating and/or
10 preventing fungal infection in a mammal comprising administering to the mammal
an amount of the liquid suspension containing the micronized posaconazole in an
amount effective for treating and/or preveﬁting such fungal infection. Antifungally
effective amounts of liquid suspensions of present invention containing 40 mg/ml of
the compound of formula | is administered orally in the doses of 5 ml - containing
15 ='200 mg’of formula | - three times a day (TID) or four times a day (QID)- or 10 ml-
containing 400 mg of the compound of formula 1-twice a day (BID). Of course, the
attending clinician may change the dose and dosing regimen in view of the age,
health, and sex of the patient as well as the severity of the fungal infection.
The following terms are used to describe the pre.sent pharmaceutical
20 compositions, ingredients that may be employed in its formulation and methods for
assessing the compound'’s bicactivity or bioavailability.
Non-ionic surfactant refers to a surfactant which lacks a net ionic charge and
does not dissociate to an appreciable extent in aqueous media. The properties of

non-ionic surfactants are largely dependent upon the proportions of the hydrophilic



sorbitan selected from sorbitan nonol aurate, sorbitan nonool eat e, Dsjo@o[a f{]ﬁ‘jn
20 sesquioleate, sorbitan trioleate, sorbitan nonopal mtate, sorbita

'NmoNnost ear o BR 6-,§orbi tan tristearate, or m xtures thereo% T)%lg' flfﬂmne
sorbitan estersg? ncl ude, e.g. Polysorbate 20, Polysorbate 8 P’o ysor bat e

60, Pol ysorbate 65, Polysorbate 80, Polysorbate 85, Sorbitan Mnol aurate,
Sor bi tan Mono-ol eate, Sorbitan Mnopal mtate, Sorbitan WO 02/080678 10 0 3 O
C T 2005 PCT/ US02/ 10093 Mbonost ear at e, ?Sor bi tan Sesqui ol eate, Sorbitan
Trioleate and Sorbitan Tristearate. The nost preferred non-ionic surfactant

I's Polysorbate 80 available from|Cl ricas under the tradenane Tween 80
whi o | < SneppsrBPaofE plet b e Bplechie. WiimPRle RGPS bEBicEURS annyar i des.
consi sting predom nantlky of the nonoester, 5 condensed with approxi mately 20

nol es of @EINeRE 85auPR(-O§H2GHR andtbr hyvsisoryerers. &Y wanipgdhe nymbes oind

propyl ene oxi de generically called "Pol oxamers” and include those

"representmdsé)gr? iha hj’!wbgaobh&ﬁblé@h!e,%béNQE@h%dtéfoﬂﬁé?tyacid, _
HO( CH2CH20) a( CH2 ) b(CH2CH20) aH 1o wherein a is an integer ranging from

2bout 10 ol 00utan B SAEAYaA RNy BB R 1 201

f rom about n I's an 1 nteger rangi'n o about 60,
IR &7 A e W R A O
monool eatﬁateigoﬁjrt])?e cszci)rrrgiploﬁgdg,la stuecrh gs? 4hlébrl1§c%egB%sYaéét\\gre<asfe;1 these two extremes

types include those in which the proportions of the hydrophilic and hydrophobic

grbubs are more evenly balanced, such as the macrogol esters and ethers and

sorbitan derivatives. Suitable non-ionic surfactants may be found in Martindale, The

10 Extra Pharmacopoeia, 28th Edition, 1982, The Pharmaceutical Press, London,

Great Britain, pp. 370 to 379.

Such suitable non-ionic surfactants include block copolymers of ethylene
oxide and propylene oxide, glycol or glyceryl esters of saturated or unsaturated Cg
to Czo acids, preferably, polyoxyethylene esters of saturated or unsaturated Czto

15 Cao aciE?s, polyoxyethylene ethers of saturated or unsaturated Cgto Cyg acids, and
polyvinylalcohols or sorbitan esters of saturated or unsaturated Cyg9to Czp acids.
Preferably, the non-ionic surfactant is a sorbitan ester of a saturated or unsaturated
Cioto Cyg acid, and more preferably the sorbitan ester is a fatty acid ester of
sorbitan selected from sorbifan monotaurate, sorbitan monooleate, sorbitan

20  sesquioleate, sorbitan tricleate, sorbitan monopaimitate, sorbitan monostearate and
sorbitan tristearate, or mixtures thereof.

Suitable sorbitan esters include, e.g. Polysorbate 20, Polysorbate 40,

Polysorbate 60, Polysorbate 65, Potysorbate 80, Polysorbate 85, Sorbitan

Monolaurate, Sorbitan Mono-oleate, Sorbitan Monopalmitate, Sorbitan



Sui t abl e pol yoxyethyl ene esters of fatty acids (macrogol esters) include
pol yoxyet hyl ene castor oil and hydrogenated castor oil derivati vesﬂ3ﬂmt28llﬁl e

pol yoxyet hwemmsedper s of fatty acids (nacrogol ethers) incghaEesoz10003
Cet omacr ogel 1000, Lauromacrogols (a series of lauryl ethers of nacrogol s of

20 differing chain lengths), e.g. Laureth 4, Laureth 9 and Lauronacrogol
400. The effective anount of non-ionic surfactant in the conposition can
range from about 5 ng/m to about 50 lr(?g/rﬂ concentration of the

formul ation, nore preferably fromabout 5 ng/m to about 25 ng/m, and nost

or €1 r abl ol k. S T 0050 3EATORTiAEHA HIPHN0S, Hhcbfen no

agent s found sul esent ’'Irnvention rnc e an Iy

avai | abl ent ,useful for such r pose. . Xant ha m_ liquid su S,

o ar ches. RS Bisleried i B sitechiies PORBoNel bualale i ieh” agent s.
Mre preferred is a conbination_of xanthan gumand a |iquid sugar and, nost
pr ef er r edAMergag usgabiheairadename neend0 whieh s mixdurg eicaieate ewersmfef er abl vy,
t he xanthan gum is present in an amount of about 1 ng/m to about 5 ng/m,

and nor e porbitorard sorbitel antaydrides, ¢onsistimgpredeminantlyast themnonoaste@bout 3
nmg/ M. Preferably, the glucose NF is present in an anmount of about 200 to

about HO00ckRddHsed Mith @@xﬁﬁ&%@f?@hﬁbl&b&&hﬁéﬁff&éd& The effective anount

of thickenling agent o he present | nventio O may be about 1 to about 500

T RSO IE A b 80 ! oL o o

suspension of the formulation after constitution with mninmm agitation and
prevent rédlled E@!Q’ﬁ"?‘ﬁjsaﬁﬂdd%ﬁ{‘i’%ﬁlﬂsetrﬁﬁr%%%%y@ﬁ?g’\uQW’rﬂg raemical

Pharmaceutical ly acceptable carriers include those well known in the art,
1s i ncl udstrydtugedr'i fi ed water USP, |iquid glucose, NF, and anhydrous
gl ycerol. Most

1

CH;
HO(CHZCHZO)a(CLIZCHO) y(CH,CH,0),H
10 wherein a is an integer ranging from about 10 to about 110, preferably from about
‘12 to 101; more preferably from about 12 to 80; and
b is an integer ranging from about 20 to about 60, more preferably from
about 20 to about 56; also from about 20 to 27.
} uitable glycol and glyceryl esters of fatty acids include giyceryl moncoleate
15 and similar water soluble derivatives;
Suitable polyoxyethylene esters of fatty acids (macrogol esters) include
polyoxyethylene castor oil and hydrogenated castor oil derivatives;
Suitable polyoxyethylene ethers of fatty acids (macrogol .ethers) include
Cetomacrogel 1000, Lauromacrogols (a series of laury! ethers of macrogols of
20 differing chain lengths), e.g. Laureth 4, Laureth 8 and Lauromacrogol 400.
The effective amount of non-ionic surfactant in the composition can range

from about 5 mg/ml to about 50 mg/ml concentration of the formulation, more

preferably from about 5 mg/m! to about 25 mg/ml, and most preferably 10 mg/ml.



preferred is purified water USP and |iquid glucose, NF. The phar r’rﬁ%e@(tjj ﬁﬁ)ﬁl ly
acceptable carrier may be present in an anount of about 10 to abotft 0

mg/m, noRe dfeglees abl y about 200 ng/m to about 400 nmg/ m p-RR&Ly RS erably
about 350 ng/m . 20 The buffer systens suitable for the fornulations of the

present invention are those which maintain the pH of the |liquid suspension
in the range of about 4 to about 6, ri)referably in the 4.5 to 5.0, and nost
preferably about 4.5. The use of a bl f er system of sodiumcitrate, USP and
citric acid, USP, is preferred. Qther suitable buffer systens may be used

to maintain thg. A 0,. 8. /[ 080678. 1 . 2005
PCT/ US02/ 1009%@?%%%5@8’2%@“%{7‘ b %&%’gﬁ{“’gﬁ'% OB A% oot
about 0.4 to abq 1. /m ., no preferably ahout 0.7 to about 1.5 ng/m,
nost pr ef%??‘%h’ﬁﬁaﬁb@a%} Hﬁ‘?{uﬁ\ iS”FBMPéSE‘a%W@a'? SURY ligHid 9385 n t he
present invention include any 5 commercially avail able agent useful for

such pur piareheactalilasgstand mixturgs thergof atenprafersed thickeming agentsr Mened bl ocked
with trinmethylsiloxyl units such as dinmethicone and sinethicone, as well as

m xt ur es mréfeifeteisa combinatidhobartharn gom asdailiquiceggdr a1d, 208sttmefkped is
di met hyl sil oxane units and silica gel. The effective anount of anti-foam ng

2gent s, | % SAmBIFANGh oFyFinsh i F BAAYe, PSRRIt 2
Codi am oi't PLeseLithen Rk of e h LS S 3 ol SbAapSrmiTerabbibeca |y
accept ablx%n\tl\r/?a;[neéugoié BP(l,seen? irnez':lsr(\a g%%[uin\t/gfs ébcL){JStGS r(glfg/rsr\(lj.dli:’:'JeTePaebrllﬁotﬁé%Iucose NF

is ‘présent in an amount of about 200 to about 500 mg/ml, and more preferably

about 350 mg/ml. The effective amount of thickening agent of the present invention

10 may be about 1 to about 500 mg/mt, more preferably about 200 to about 500
mg/ml, most preferably about 353 mg/ml. The thickening agents of the present
invention facilitate suspension of the formulation.after constitution with minimum
agitation and prevent rapid settling and caking of the suspension over time.

Pharmaceutically acceptable carriers include those well known in the ar,

15 Eincludiﬁ"é purified water USP, liquid glucose, NF, and anhydrous glycerol. Most
preferred is purified water USP and liquid glucose, NF. The pharmaceutically
acceptabie carrier may be present in an amount of about 10 to about 500 mg/m,
more preferably about 200 mg/ml to about 400 mg/ml, most preferably about 350
mg/ml. |

20 The buffer systems suitable for the formulations of the present invention are
those which maintain the pH of the liquid suspension in the range of about 4 to
about 6, preferably in the 4.5 to 5.0, and most preferably about 4.5. The use of a

buffer system of sodium citrate, USP and citric acid, USP, is preferred. Other

suitable buffer systems may be used to maintain the desired pH range of 4 to 6.



as a preservative is preferred. The effective anount of the water %Owbiﬁ 15
preservative is an amount sufficient to provide a concentration ofl ) il
g/ M to wboewwsed7srg/ M, nost preferably about 2 ng/nml. ThecapaaotAdes agents
found suitable in the present invention include pharmaceutically acceptable
nmet al oxi des, especially titaniumdioxide. The effective anobunt of the
opaci fier agent is an anount sufficie L to provide a 20 concentration of
about 2 nglm to about 6 ng/m, nost preferably about 4 ng/m . Typical
flavoring agents are those that are approved by FDA for use in sweetened

phar maceutHe Blifarir ts FREAVHE redut o ﬁmcéﬁﬁaﬁ&‘?of bb&ut d. H‘%é%boﬁﬁj g{): 2' S

i mpart flavors such as grape cherry, citrus, peach, strawberry,

oum . E<PIRGTT b SR BLe e S TR TRl b LR % o

to provi deg&@concent ration of about 0.01 nmg/n to about 6 ng/m, nore
e prsent I nvention Contai ni ng posaconazore. but Lhey are hor {0 b
i nt erpreted asAnti-frianing ageststoupd sufitab® inttbe gresent.invendioadndnd€anyent r at i on
Range (ng/ m ) Posaconazol e (m cronized)10-100 Pol ysorbate 805-50 Sodi um
G trate, ddphinefbigityOavilable agent useful for such purpose including the methylated

linear siloxsane polymers end blocked with trimethylsiloxyl units such as

dimethicone and‘simethicone. as well as mixtures of dimethicone with an average

chain length of 200 to 250 dimethylsiloxane units and silica gel. The effective

amournt'of anti-foaming agents is an amount sufficient to provide a concentration of

10 about 2 mg/ml to about 4 mg/ml, preferably about 3 mg/ml.

The water soluble preservatives found useful in present invention include
sodium benzoate, sodium citrate aﬁd benzalkonium chloride as well as other
pharmaceutically acceptable water soluble preservatives. Use of sodium benzoate
as a preservative is preferred. The effective amount of the water soluble

15 presenvative is an amount sufficient to provide a concentration of about 0.5 mg/mi
to about 3 mg/ml, most preferably about 2 mg/mil.

The opacifier agents found suitabie in the present invention include
pharmaceutically acceptable metal oxides, especially titanium dioxide. The
effective amount of the opacifier agent is an ambunt sufficient to provide a

20  concentration of about 2 mg/ml to about 6 mg/ml, most preferably about 4 mg/mi.

Typical flavoring agents are those that are approved by FDA for use in

sweetened pharmaceuticals, foods, candies, beverages and the like; these

materials impart flavors such as grape, cherry, citrus, peach, strawberry, bubble

gum, peppermint and many others. The effective amount of the flavoring agents is



Monohydrate Citric Acid, USP, MonohydrateO.36-0.6 Sinethicone, USE’%E@T 2005
Xant han Gum NF1-5 Sodi um Benzoate, NFO.5-3 Liquid d ucose, NF200-

-d ycerin, P50-150 Artificial Cherry Flavor2-10 Titani um DLoxi -

Purified \)@53?’,98(%% g.s. ad--- The above ranges of ingredi Eﬁf@%ﬁ@"ﬁe vari ed
as is evident to one skilled in the art. WO 02/080678 14 . 0 3 OCT 2005

PCT/ US02/ 10093 Specific exanples of a conposition within the scope of the

invention is set forth bel ow Exanplell IngredientConcentration (ng/mn)
Posaconazol e 40 (m croni zed) Pol ysorbate 8010 Sodium Citrate, USP,

an amount sufficient to provide a concentration of about 0.01 mg/ml to about 6
mg/ml, more preferably about 5 mg/mil.

The following examples describe compositions of the present invention
containing posaconazole, but they are not to be interpreted as limiting the scope of

5 the claims.

Ingredient Concentration Range
(mg/ml)
Posaéonazble (micronized) 10-100
Polysorbate 80 5-50
Sodium Citrate, USP, 0.4-0.8
Monohydrate
Citric Acid, USP, Monohydrate 0.36-0.6
Simethicone, USP 2-4
Xanthan Gum, NF 1-5
#SodiumﬂBenzoate, NF 0.5-3
Liquid Glucose, NF 200-500
Glycerin, USP 50-150
Artificial Cherry Flavor 2-10
Titanium Dioxide 2-6
Purified Water, USP q.s. ad -—-

The above ranges of ingredients may be varied as is evident to one

skilled in the art.



0.6 Monohydrate Citric Acid, USP, 0.48 Mnohydrate Sinethicone, USP3 Xant han
Gum NF3 Sodi um Benzoate, NF2 Liquid Qucose, NF350 dycerin, USPIODOCT 2005
ArtificialwQensys7él avor5 Titani um Di oxi ded Purified Wat er pciaRogaghos | m ad
5 03 OCT 2005 WD 02/ 080678 PCT/ US02/ 10093 i5 This exanple is prepared as
foll ows: charge approximately 5% of the final batch volunme of purified
water at 20 3C to a suitable vessel elgui pped with a m xer propeller. Add
40% of the polysorbate 80 to the purified water in step 1 and mx until

di ssol ved. Add 40% of the sinmethicone and mx until it is dispersed. 5
Recircul ate the mxture in step 3 through a Mcrofluidizer, operating at
about 30, 000 5000 psi for approximately 5 passes. Add approxi mately 7% of

e O Te O DL S8 M6 ooRR Wi rveiion e Tt

below.
Example 1
ingredient Concentration
{mg/mit)
Posaconazole 40
{micronized)

*| Polysorbate 80 10
Sodium Citrate, USP, 0.6
Monchydrate
Citric Acid, USP, 0.48
Monohydrate
Simethicone, USP 3
iXanthan Gum, NF 3
Sodium Benzoate, NF 2
Liquid Glucose, NF 350
Glycerin, USP 100
Artificial Cherry Flavor 5
Titanium Dioxide 4
Purified Water, USP q.s. iinl
ad




Add the Posaconazole to the vessel in step 5 with constant m xi ng. nt.i nue
mxing'until it is fully dispersed. Recircul ate the suspension porﬂi JH T H0Bm

.8tep' 6 10 r M crofluidizer, operating at a pressure out 30, 000
‘bglg%g@g-ésg %F‘ﬁ%@?gés shows

5, 000 psi. the concentrate until the nmedian of thE’

a particle size of about 1.4 0.2 pm when neasured via laser diffraction
techni ques that are known in the art. Wen the particle size has been

achi eved, pass the suspension throughithe i5 mcrofluidizer and collect in a
suitabl e sized vessel. Add approximately 8-10% of the final batch vol une of
purified water_(at 20 3C) to the feed vessel, and pass through the

m crof | ui di zerThépexampiegs preparpd @sifataws:\chaogeeppipximataly bécof thedinalnse i n
t he vessel containing the concentrate. Add approxi mately 22% of the fi nal

batch vdlaterevalimeuof purfiddwadter af 20+ 3BC)totapsditably esssd| eguigpddwitieancent r at e,
and mx for 20 approximately five (5) mnutes. Add the remainder of the

pol ysor bahgeBropRfles! ABY hb%)aﬂhems@s'ramétyg BRAE PrifBH S et inVer]?%?ﬁ@l nut es.

Add t he sodi um benzoate, sodiumcitrate and citric acid and m x

appr oxi el y.f I 0y ) d.; : ] - Wi onst ant
i mg. " Tog gl agSotal, AR o i oieEaRe B8 AT RIS MRS T he

xant han m,to, 03, OCT 2005, 080678 PCT/ US02/10093..16 hydrate w t hout
i g 1 SOOI R EIUERIN NP gi1GiR0BN o MITATGGIHST. RETAIZS @b H0os0.Dhl
liquid glucose slowy with constant mxing. Mx for five mnutes or until it
i s di ssdl %G0 pgidar aperoximatelypassssi deddappreximatelyngeofthietfinsl batebnogeni zer
until that ingredient is fully dispersed. Add the artificial cherry flavor,
and m x fvetunge appurfiedrabtiriat bbset 20 #B°Cs andaaix for pprestiniatety fivid matute8C, and

gs up to a final volume, and mx until a uniform suspension is attai ned.
Col T'ect  apjy R¥IPBEARohaZle Mo the vessel in step 5 with constant mixing. Continue
mixing until it is fully dispersed. Recirculate the suspension portion from step 6
10 through a Microfluidizer, operating at a pressure of about 30,000 + 5,000 psi.
Process the concentrate until the median of the particles shows a particle size of
about 1.4 + 0.2 ym, when measured via laser diffraction techniques that are known
in the art.
When the particle size has been achieved, pass the suspension through the
15 ‘microﬂu*;’dizer and collect in a suitable sized vessel. Add approximately 8-10% of
the final batch volume of purified water (at 20 + 3°C) to the feed vessel, and pass
through the microfluidizer operating at approximately 30,000 psi. Collect the rinse
in the vessel containing the concentrate. Add approximately 22% of the final batch
volume of purified water (20 + 3°C) to the vessel with thé concentrate, and mix for
20 approximately five (5) minutes. Add the remainder of the polysorbate 80 and
simethicone, and mix for approximately five (5) minutes.
Add the sodium benzoate, sodium citrate and citric acid and mix for

approximately five (5) minutes. Add the xanthan gum slowly with constant mixing.

Continue to mix after addition of the xanthan gum. Allow the xanthan gum to



sanpl e for pH neasurenent and physical observation of the suspensi %OE—P?H[]PH
of the suspension of Exanple 1 was 5.0. ti Exanple 2 10 Exanple 2°i's :
anot her exg@hbesoefs @ formul ation within the scope of the Pasewb hijRyention
prepared using the procedure of Exanple 1 and has a pH of 4.5.

I ngr edi ent Concentration (nglm) Posaconazole (m cronized)40 Pol ysorbate 8010
SodiumCitrate, USP, 0.6 Mnohydrate Ctric Acid, USP, Mnohydratel.5

Si met hi cone, USP3 Xant han Gum NF3 SodPum Benzoate, NF2 Li quid d ucose,
NF350 d ycerin, USP100 03 OCT 2005 WO 02/080678 17 PCT/ US02/10093 Artificial

Cher Y FURARA8 AR HRYE S o A St T ysdfing 8o =t ©
the liquid giucose slowly with constant mixing. Mix for five minutes or until it is
dissolved. Add the titanium dioxide and mix using a suitable homogenizer until that
ingredient is fuilly dispersed. Add the artificial cherry flavor, and mix for

5 approximately five minutes. Add purified water at 20 + 3°C, and gs up to a final

volume, and mix untit a uniform suspension is attained. Collect approximately 20 ml
sample for pH measurement and physical observation of the suspension. The pH of
the sﬁspenéion of Example 1 was 5.0.

' Example 2

10 Example 2 is another example of a formulation within the scope of the

present invention prepared using the procedure of Example 1 and has a pH of 4.5.

Ingredient Concentration
{mg/ml)
Posaconazole (micronized) 40
Polysorbate 80 10
Sodium Citrate, USP, 0.6
Monohydrate
Citric Acid, USP, Monohydrate 1.5
Simethicone, USP 3
Xanthan Gum, NF 3
Sodium Benzoate, NF 2
Liquid Glucose, NF 350
Glycerin, USP 100




was determned as set forth below. TABLE | 5 Posaconazole O al Susg)gr[ﬁjqqm540
rég/ m ~ Rate of Sedinentation Bottl| ePosaconazol e% Label Sodi um % Label

Benzoat e peng/ m Strengt hMCl / ml Strength 10 m n39. 99 15

m n40. 0100%%99 5 110 mi n40.01002. 00100 130 ni n40.01002.0 fgé]s?%éﬁ%

m n40. 21012. 01101 13 days40.21012. 02101 20 mi n39. 899. 52. 01101 25

m n39. 999. 82. 00100 210 m n40.21012. 01101 -230 m n39.899.51.9999.5 260

m n40.21012. 02101 23 days40. 11002. 01107 Two bottles contai ning the

suspensi on of the, present i nventi on were shaken 10 and left to rest. The
(+re—zero)yr—then—atter 5 mnutes, 10

bottl es wererthe p-et—+Arettat-ety

m nutes, 30 #‘ﬁﬁ @Z&h@@ry B¥P%s and alter 72 hodrs (three days) post

shaki ng. Thellevels of posaconazole apd of the preservative (Sodi um
Benzoat e) i n| Titanigm Bigislees were assayed by HPLE. HPLC methods of detection
are well- known to one of skill in the art.
Purified Water, USP g.s. ad tml

The rate of sedimentation of the liquid suspension of the present invention

was determined as set forth below.

TABLE 1
5 : Posaconazole Oral Suspension 40 mg/mi
Rate of Sedimentation
Sodium

Bottie Posaconazole % Label Benzoate % Label
Number Time mg/m| Strength mqg/ml Strength

1 0 min 39.9 99.8 2.00 100

1 5 min 40.0 100 1.99 99.5

1 10 min 40.0 100 2.00 100

1 30 min 40.0 100 2.00 100

1 60 min 40.2 101 2.01 101

1 3 days 40.2 101 2.02 101

2 0 min 39.8 99.5 2.01 101

2 5 min 39.9 99.8 2.00 100

. 2 10 min 40.2 101 2.01 101

2 30 min 398 89.5 1.99 99.5

2 60 rin 40.2 101 2.02 101

2 3 days 40.1 100 2.01 101

Two bottles containing the suspension of the present invention were shaken

10 and left to rest. The bottles were then sampled immediately (time zero), then after
5 minutes, 10 minutes, 30 minutes, 60 minutes and after 72 hours (three days) post
shaking. The levels of posaconazole and of the preservative (Scdium Benzoate} in

these samples were assayed by HPLC. HPLC methods of detection are well-

known to one of skill in the art.




03 OCT 2005 WO 02/080678 PCT/ US02/ 10493 18 The results of the ass% [ﬂ’ﬁ Ztl]ﬁ'&e
preservative and of the posaconazoie remained consistent and did Ret“*'

change. Thes@ofiesagmd from 39.8 to 40.2 mg/m (99.5 to 101 geT/AUSé2/i0hes acti ve
and 1.99 to 2.02 ng/m (99.5 to 101 %9 for the preservative, respectively.
The results of this experinent are shown in Table 1 5 above. The sodi um
benzoate was not expected to sedinent. Surprisingly, the posaconazole was
not sedi mented after 3 days. Thus, thel%onpositions of the present invention
have both ease of . dispetsibility and honbgeneity as is evidenced by the

stability of t e%@gfglltgﬁf f.[h%ea%%&@?g@aﬂesemﬂe Eﬂ@c&h@é 0%908{?%8 neity

testing was perforne spension o resen venti on.
TABLE 2 15Posacgnazol al spension 4 /m _Ho englty
Acoel er at EPSCEEAMEBIERAN BN FDEPEe CORERe FNSRTESHosh B R 4068 e bngt hos
Label Strength Initiallnitial103;102;104105;102;103 30 H (30C/ 60%RH) 3
Mont hs 103{9605 ta 08160 feotheragivrrand 1.88/to 88 m)/m (29510 1018«); footheo4:  106; 106
30 H6 Mont hs102; 101; 102103; 101; 102 RH46 Mont hs102; 102; 102101; 101; 102 25 H12
Mont hs 104 phedénidtive) tesiHetivel9. The results of this experiment are shown in Table 1
5 above.
The sodium benzoate was not expected to sediment. Surprisingly, the
posaconazole was not sedimented after 3 days.
Thus, the compositions of the present invention have both ease of
dispefsibility and homogeneity as is evidenced by the stability of the samples in
i0 Table 1.

Next, accelerated homogeneity testing was performed on the liquid

suspension of the present invention.

TABLE 2
Posaconazole Oral Suspension 40 mg/ml
15 o Homogeneity

Accelerated Posaconazole Sodium Benzoate
Condition Time point % Labef Strength % Label Strength
Initial Initial 103;102;104 105;102;103
30 H (30°C/60%RH) 3 Months 103;105;104 103;107;105
RH4 (40°C/75%RH) 3 Months 102;104;103 104;106;106
30H 6 Months 102;101;102 103;101;102
RH4 6 Months 102;102;102 101:101;102
25H 12 Months 104;104;104 101;100;100
25 H 24 Months 104;104,104 101;101;101

* Shaking and receiving the dose as per patient instruction.

These data (sedimentation rate experiment) were in agreement with the real

20 time stability data (up to 6 months at 40°C/75%RH and up to 24 months at



25 H24 Mont hs104; 104; 104101; 101; 101 ' Shaki ng and receiving the dose as per
patient instruction. These data (sedinentation rate experinent) wedd 0GT 2005

‘agreenent Wi real 20 time stability data (up to 6 np C/ 75%:H
and up to g"?%’% RS at 0 3 OCT 2095 WD 02/080678 PCT/ usoz?lfg’a’égi”fé%

25C/ 609%RH) that are shown in Table 2. The assay honogeneity results,
surprisingly, remained consistently honbgenous and practical ly unchanged.
After 6 nonths at 40C/ 75%H t he honogdfieity results ranged from40.7 to
40.8 mg/mM (101 %9 for the active and 2.01 to 2.03 ng/m (101 to 102% for 5

preservati v ctively, These_ resul wer e obt ai ned regardl ess of the
porti on A5°C/BED that e showm mﬁﬁe 2 e BSsay TORETE B £ | o.

Therefore, it can be concluded that the suspension was honogenous throughout
t he bot t |surpriginglyf tesnained sonsisteptlylhompgenpus @nd practicallylunchaegedt abi ity
conditions. After 24 nonths at 25C/ 60%H the honogeneity results ranged from

41.5 1o to 4lAfermohiisl&deCrTE%Rthatidieyaitityde8ditsBinyed(fidhh 407 tor the

preservative, respectively. These results were obtained regardl ess of the

portion Qio.??ﬁ%/gfﬁf(f)éﬁ/o) R IR setivigﬁd 2 3101 263 hﬁli/ﬁgm% gd Eg%gogtféij e.

Ther ef or e, e concluded t the “suspe enous

250 60omer8 BN B/ s PSRN e B He PR s SE BT B oot e
active drug . ingredient, or therapeutic noiety is absorbed into the systemc
ci rcul at itBR botisassayed di-nto oF battaaseljee P@F&ﬂ/ﬁ- aEhelsfasgr kgap beLoncludesy d or

control. Crmax value is defined as the nmaxi num concentrati on of the
ant i f ungahat thenquspadsioe ags kamogerous' theatighout the betilpl evemmaferralatively

long exposure to accelerated stability conditions.
 After 24 months at 25°C/60%RH the homogeneity results ranged from 41.5

10 to 41.6 mg/ml (104%) for the active and 2.01 mg/ml (101%) for the preservative,
respectively. These results were obtained regardless of the portion of the bottle
assayed, i.e., top or bottom of the bottle. Therefore, it can be concluded that the
suspension was homogenous throughout the bottie even after long term (24
months) exposure to 25°C/60%RH.

15 ‘ gioavailability is defined as the rate and extent to that the active drug
ingredient or therapeutic moiety is absorbed into the systemic circulation from an
administered dosage form as compared to a standard or control.

Cmax value is defined as the maximum concentration of the antifungal
compound measured (i.e. "peak”) in the plasma serum.

20 Formulations of the present invention have the advantage that they have an
increased bioavailability and lower variability than previous formulations.

The relative bioavailability of the posaconazole oral suspension was

compared to a solid dosage form of posaconazole in healthy subjects.



20 Formul ations of the present invention have the advantage that th?¥ have
an increased bioavailability and |ower variability than previous03§ 0CT-1005
fornmul ati ome o2/iigee7sr el ati ve bioavailability of the posaconazeirasor/aless
suspensi on was conpared to a solid dosage form of posaconazole in healthy
subjects. ,03 OCT 2005 WD 02/0806 7 8 PCTIUS02/ 10093 20 The first objective
was to determine the relative bioavaiE bility of posaconazole given as an
oral suspension conpared to an oral sdlid fornulation when adm nistered
with a high-fat breakfast. The second objective was to determ ne the effect

of high-fat a'T‘F'ueg?&E ctf@qﬂaégigﬁaﬂe?ﬁiﬁé’fﬁg‘rlﬁe&ﬂ@ (582¢kildtRlty of" the s oral

bi cavail ability conpoun or mu en gl ven as” an oral
suspension, _Twenty heal t hy subjects conpleted I s_randonm zed en- | abel ,
Tny | cPRsREREROILgER S A ISR Rr PR el B siaerinerauBRgh o
posaconazole. Subjects r ecei_ve_?ﬁeach of the follow ng four treatnents
separ at edVhep agminsgeredavith ahigh-{aidreakfastr The seqord phigstivawasdony of t he
conmpound of forrmula I in the oral suspension of this invention (5 m)

f ol | owi ngdeteraindnthe éffestt of high-fad and Bickefat fopdfelathe wofapting dooditibns onlthel i n
the oral suspension of this invention (5 m) with a standardi zed hi gh-fat

br eak as praRedvERBbilify Xdhe EBnffoundcfFerRaaNdvisén fReAELah ordl sikpeRsioh.

suspension of this invention (5 m) with a standardi zed non-fat breakfast
Treatment D 29,1 Q0008 sitjécts LRPIER Xhis’ @hBYhfzdd, dbrBbel, 4-way
crossover, s'ingle‘-‘dose bioavailability and food effect study of posaconazole.

Subjécts_ret:eived each of the foliowing four treatments separated by at leasta 7

day wéshout period:

Treatment A: 200 mg of the compound of formula | in the oral
suspension of this invention (5 ml) foliowing a 10-hr.
fast

Treatment B: 200 mg of the compound of formula | in the oral
suspension of this invention (5 ml) with a
standardized high-fat breakfast

Treatment C: 200 mg of the compound of formula | in the oral
. y suspension of this invention (S ml) with a
# standardized non-fat breakfast

Treatment D: 2 x 100 mg of the compound of formula | in the
tablets (co-precipitate formulation of U.S. Patent
No. 5,834,472 with a standardized high-fat
breakfast

10
Subjects were randomized to either remain fasted (Treatment A), to receive
a standardized high fat breakfast (Treatment B or D) or a standardized non-fat
breakfast (Treatment C). Meals were consumed in a 20-minute period prior to the
morning drug administration and subjects received the appropriate treatment within

15 5 minute of completing the breakfast.



tablets (co-precipitate formulation of U S. Patent No. 5,834,472 with a

st andar di zed hi gh-fat breakfast 10 Subjects were random zed to either remain
fasted (Treatnment A), to receive a standardized high fat breakf T

(Tr eat mentwB o9hgge)s Or a standardi zed non-fat breakfast (TpephsR ﬁ#} 2[i\[}@als
were consunmed in a 20-mnute period prior to the norning drug

adm ni stration and subjects received the appropriate treatnent wwthin 15 5
m nut e of conpleting the breakfast. 02/ 080678 PCT/ US02/ 10093 21 Bl ood
sanples (6 m) were collected into heparinized tubes for each treatnent

I nmedi ately prior to dosing (O hour) and at 0.5, 1, 1.5, 2, 3, 4, 5, 6, 8,

10, 12, 16, o036, 6&%@%.@&8%@%@&& o f8paRdzef1088% RNt 1 fuged a

4C and plasnma store Ssayée STTE concentrat i ons

of 5 posaconazo].e wer.e L vald er f.ormance_I | guid

chr onat o JEAPEl BEYE Aoy D ASsE g aﬂﬁﬁ@% AR AN RN
concentration-tine data were used for pharnacokinetic anal ysSi S usi ng

nodel - i nd@pdfidaht3tidBrands?2 Thersrafiar dosingo rend mats eant(ilbged)at 46dand e of

maxi mum concentrati on (Tnax) were the observed values. The area io under the

pl asma CoNeRA rsﬁire@at 6[* b&ofULLgeC hh%éslavsdzmsrh@ cbRBehtfrafdnsosrant i fiabl e
sarrpl ing time [AUC(tf was cal cul ated uUsing the linear trapezoidal mnethod

e o2 HRR e Bt S S i, TR AR L) T
chromatographic assay with a LOQ of ng/ml.
Individual blasma concentration-time data were used for pharmacokinetic
anélysis usi'ng model-independent methods. The maximum concentration (Cmax)
and tin;e of maximum concentration (Tmax) were the observed values. The area
10 under the plasma concentration-time curve from time zero to the final quantifiable
sampling time [AUC(tf)] was calculated using the linear trapezoidal method and

extrapolated to infinity (1) as follows:

AUC(l) = AUC(t) . K
15 there éitf) is the estimated concentration determined from linear regression at
time, tf.
Total body clearance was calculated by the following:
CL =Dose / AUC(l)
The apparent volume of distribution (Vdarea/F) was calculated from the ratio
20  of the total body clearance to the terminal phase rate constant (K).
Summary statistics were calculated for the plasma suspension formulation of
the present invention compared to a prior art tablet formulation concentration-time

data at each time point and the derived pharmacokinetic parameters. The original



time, tf. Total body clearance was cal cul ated by the foll ow ng: ?:g —TE@@e /
AUC(1l) The apparent volune of distribution (Vdarea/F) was cal cul a om:[r :

the rati o wfnebostdie total body clearance to the term nal ppegeshabs;
constant (K). Summary statistics were calculated for the plasm suspension

formul ation of the present invention conpared to a prior art tablet
formul ati on concentration-tinme data at each tine point and the derived
phar macoki neti ¢ paraneters. The origi 4l WD 02/ 080678 22 0 3 OCT 1005

PCT/ US02/ 10093 scal e and | og-transforned Cnmax and AUG val ues were anal yzed

using an Gaal 454 fog-RhryRHERRTEmEANRY R TAR,EL [REL SndEel OchPAF Shay BlRESE

and treatnen racte € plasma concen e oAt §1an
phar macokinet.i c rs.for . the . 5 conpound of fornmula | are tabulated in
Tabl es 3 & Vananet @é@@@ds&%ﬁﬁ?a&q% tPrFmﬂ‘?BUPféésela 15 appenkyBfeect s had

0- hour concentrations on Day 1 reported as below the LOQ (5 ng/m) except
for Subj e®iragted.n Phases 3 and 4 who had quantifiable | evels of

posaconazol e at 0-hour for Treatnments B and A of 8.5 and 22.5 ng/m,
respectivel y. The plassem tanceintrativa-tims Hata &ed phermatokineti@pananmters for tieet

fromaccunul ati on from previous doses. A summary of the neana
phar mac okigispdind ¥ BRLRY Pard tablfated FETabiBs & 4 AAPUEpRECYfaphfANG i
Figures 1 & 2.
All subjects had 0-hour concentrations on Day 1 reported as below the LOQ
(S'ngfml) except for Subject 20 in Phases 3 and 4 who had quantifiable levels of
posacbnazole at 0-hour for Treatments B and A of 8.5 and 22.5 ng/mi, respectively.

10 These levels are most likely due to a carry-over effect from accumulation from

previous doses.

A summary of the mean" pharmacokinetic parameters are provided in the

table below:
Table 3
: i
Tablet Suspension
HighFatD | 10hrFast A | HighFatB Non-Fat C
Parameter Unit Mean %CV { Mean %CV| Mean %CV| Mean %CV

Cmax ng/mi 413 33 132 50 | 512 34 378 43
Tmax Hr 55 32 5.01 49 4.8 9 41 21
AUC(tf) ng-hr/ml 10304 41 3553 36 | 13885 41 o511 38
AUC(H) ng-hr/mi 11832 39 4179 31 | 15059 26 | 10753 35
'z hr 21.0 15 23.5 25 23.0 19 222 18

15 a2 Balanced means, n=20 except for AUC(I) and t}4, n=15.

Posaconazole was slowly absorbed; the mean Tmax values ranged from 4.1
to 5.5 hr. Posaconazole was slowly eliminated with a mean terminal t'2 of about 22
hour which was independent of treatment. This study was conducted to evaluate

20 the bioavailability of posaconazole oral suspension (Treatment B) compared to a



Tabl et Suspensi on Hi gh Fat D10 hr Fast AHi gh Fat BNon-Fat C Paraneter Uni t Mean
“CVMean “CVMean fVCVIVEaBCE/C;/) Cma>r<]n;;/n1 413 33132 50512 34378 43 TrexHybT 2005
-325.01 49 1 AUC(tf)ng-hr/m 10304 413553 3613885 4 ‘
AUC(I)ng-ﬁyﬁr{T'?qxf%qu 394179 3115059 2610753 35 t\V2hr21.0 15%@?#@%9.30 1922. 2
18 15 a: Bal anced neans, n=20 except for AUC(l) and th, n=15. Posaconazol e
was sl owy absorbed; the nean Trmax values ranged from4.1 to 5.5 hr.
Posaconazole was slowy elinmnated wi £h a nean ternminal t% of about 22 hour
whi ch was i ndependent of treatnment. This study was conducted to eval uate 20
t he bioavaj,l apility of_posaconazol e or.al suspensio Tr eaf ment conpar ed
o a w0 SDIEERimlalion {TESREE b obSbH er A Fo0Oh - Bhtacet Fs fRsmlb: on
(Treatnment D), both given with a high-fat food. The results, based on

| 0g- t r andeseden loadranstormeshdata. s hewmbglow: e 4 Treat nent sRel ati ve90% G ven
Af t er Bi oavai |l abi lityConfi dence H gh Fat Geonetri cbl nterval

‘Par anet er Br eakf ast Mean(% CnmaxSuspensi on485 ng/ m 123. 3104- 146 Tabl et 394
ng/ m

5 Table 4

Treatments Relative 90%
Given After Bioavailability Confidence
- High Fat Geometric b Interval

Parameter ' Breakfast Mean (%)

Crnax — Suspension 485 ng/ml 123.3 104-146

Tablet 394 ng/ml
a, Suspension 13141 ng.hr/ml 136.5 119-156
AUC(tR Tablet 9624 ng.hr/ml

a: AUC(H) was used for statistical comparisons because it could be calculated for all treatments for all subjects.
b: Suspension relative to tablet.

On average, the suspension formulation of the present invention resulted in
10 a23% increase in Cmax and a 36% increase in AUC(tf) compared to the tablet of
the prior art.
The secondary objective of the study was to evaluate the effect of high fat
food (Trﬁatment B) and non-fat food (Treétment C) compared to fasting (Treatment

A) on the oral bioavailability of posaconazole administered as an oral suspension.

15 The results, based on log-transformed data, are shown below:



Suspensi on13141 ng. hr/ m 136. 5119- 156 AUC(tf) Tabl et9624 n .hrlim a: dﬂ]ﬁ?fg
was used for statistical conparisons because it could be cal cul at,é] 10 |
t'r eat ment swigwiz/@bé7ssubj ects. b: Suspension rel ative to tabpEfysddogser age,
t he suspension fornulation of the present invention resulted in 0o a 23%

I ncrease in Cmax and a 36% increase in AUC(tf) conpared to the tablet of
the prior all. The secondary objective_of the study was to eval uate the
effect of high fat food (Treatnent B) dhd non-fat food (Treatnment O
conpared to fasting (Treatnent A) on the oral bioavailability of

posaconazol e adm ni stered as an oral ﬂa%egsi on. is The results, based on

| og-transforned data, are shown bel ow 2/ 080678 24 Table 5 0 3 oCr, 1005

PCT/ US02416093—Retatie—Bi-eavapbiH-+y908%-Suspensi-onteonet+-catonfhdence
Par amet e Tr eat ment sMean( % | nt er vial CrmaxHi gh-|Fat 4854173524493
(ng/m) g{on- Fat 345296250- 350 Fast{l16---- AUC(|t f ) Rettiveat 13141392343- 448
(ng. hr/ ni Non- Fat 8857264231- 302 Hast 3352- - - - | Bioavailability 90%
Suspension | Geometric o ? Confidence
Parameter Treatments Mean (%) Interval
Cmax High-Fat 485 417 352-493
{ng/mi) Non-Fat 345 296 250-350
Fast 116 - --
AUC(tf) High-Fat 13141 392 343-448
(ng.hriml | Non-Fat 8857 264 231-302
Fast : 3352 - -~

a: Expressed as a percent of Treatment A — Suspension/Fast.

:A' high fat breakfast produced a 4-fold increase in the bioavailability of

posaco}lazole given in a suspension. This was consistent with results from a

5 previous study where food significantly increased the biocavailability of
posaconazole by 3-5-fold for both tablet and capsule formulations. The effect of a
non-fat breakfast (Treatment C) compared to fasting (Treatment A) was less, with a
2.5-3-fold increase in bioavailability.
> Many modifications and variations of this invention can be made without

10 departing from its spirit and scope, as will be apparent to one skilled in the art. The
specific embodiments described herein are offered by way of example only, and the
invention is to be limited only by the terms of the appended claims along with the

full scope of equivalents to which such claims are entitled.



‘a: Expressed as a percent of Treatment A - Suspension/Fast. i A high fat
breakfast produced a 4-fold increase in the bioavailability of posﬁddﬂﬁzmmp
given in a suspension. This was consistent with results froma s previous
study where food significantly increased the bioavailability of posaconazol e
by 3-5-fold for both tablet and capsule formul ati ons. The effect of a
non-fat breakfast (Treatnent C) conpared to fasting (Treatnment A) was |ess,
with a 2.5-3-fold increase in bioavailability. Wany nodifications and
variations of this invention can be mad@3wi thout io departing fromits
spirit andCEkAMMS as will be apparent to one skilled in the art. The
speci fic enbodi nents descri bed herein are offered by way of exanple only,
and the ijnvent i.m. L pended cl ai ns
al ong vvlth theAl?(i}Hﬁu o%%g%{;d’e %Iﬁfé%%g%%%fm{%ﬁ% %{lg%ﬁgmﬁgﬁ\}r@)are entitled.
0 3 O C TnHO0hizel Abrivporthl ripredertediby theshsiénad steuctiranformalaigoaipraigt f ungal |y
effective anount of the mcronized conpound represented by the chem cal
structural formula | conprising: OH CH3 HO ~N 40 at |east or@ thigkening
agent, at |east one non-ionic surfact and/a—p\har foa=s tlm ceptabl e
liquid carrier. 2. The liquid sy @ ai myL @- § east

is : / \—y CHs

HO

one non-ionic surfactant

£ ?
; #*
at least one thickening agent, at least one non-ionic surfactant, and a pharmaceutically

acceptable liquid carrier.

2. The liquid suspension of claim 1, wherein the at least one non-ionic surfactant is a
block copolymer of ethylene oxide and propylene oxide, glycol or glyceryl esters of
saturated or unsaturated Cgto Cyg acids, polyoxyethylene esters of saturated or
unsaturated Cgto Cy acids , polyoxyethylene ethers of saturated or unsaturated Cg to Cag

"acids, palyvinylalcohols or sorbitan esters of saturated or unsaturated Cigto Cyo acids.

1

~

3. The liquid suspension of claim 1, wherein the at least one non-ionic surfactant is a
polyoxyethylene derivative of a sorbitan ester of a saturated or unsatirated Cjgto Cyp

acid.

4. The liquid suspension of claim 1, wherein the at least one thickening agent is

selected from xanthan gum, liquid sugars, starches, celluloses and mixtures thereof.

5. The liquid suspension of claim 1, wherein a combination of xanthan gum and a

liquid sugar are used as the at least one thickening agent.



bl ock copol yner of ethyl ene oxide and propyl ene oxide, glycol or glyceryl
esters of saturated or unsaturated C8 to C20 acids, pol yoxyethyl efi€ g3t B05
of saturated or unsaturated Cg to C20 acids , pol yoxyethyl ene ethers of
saturated or unsaturated C8 to C20 -'acids, pc yvinylalcohols or sorbitan
esters of saturated or unsaturated Cl0 to C20 acids. 3. The liquid
suspension of claiml, wherein the at | east one non-ionic surfactant is a
pol yoxyet hyl ene derivative of a sorbitan ester of a saturated or unsaturated
Cl0to C20 acid. 4. The liquid suspension2@f claim1l, wherein the at |east
one thickening agent is selected from xanthan gum |iquid sugars, starches,
cel | ul oses6and Thxhquidsuipeasiendf clhinii J Wherkin3he ierohized compaspafdommlal cl ai m
1, wherein_a conbinat.i.on. of x nt um anpd i quid sugar are used as the
at | east oh%”t‘ﬁF?:rk%arﬂ‘ﬂﬁsgﬁé’ﬁ ‘ﬁqg&&:ﬁtﬁ ?aut%éoh.“ﬁ‘fhe li quid suspension of
claim1, wherein the m croni zed conpound of forrmula I has a nmean particle
size of about 1200 nmto about 1600 nm 7. A liquid suspension conprising:
(a) an ant 7f ungal lignikfifspensioneccamprismig: of t he ni croni zed conpound represent ed

by the chem cal ,structur f a.l: CH3 an, eff.ective anpunt of at

Y ast Conn Tt ok @i g i simtly Rl andihe o tneicFani et o bhe R FibbeseTisd ¢ o
mai ntain the pH of tgf tﬁygﬁ&ﬂbﬂr},tmgﬁpapf@rﬂggapf about 4.0 to about 6.0; (d)
an effective anmount | east one non-ionic surfactant; and (f~ a

pharmaceutically accept abI e liquid carrier. 8. The liqui d suspﬁnsg n of

claim7, wherein the at | east one non-i i C su/-f-acit ant

(b)  an effective amount of at least one thickening agent;

(c) an amount of a buffer system etfective to maintain the pH of the system in
the range of about 4.0 to about 6.0;

(d) an effective amount of at least one non-ionic surfactant; and

! (8 a pharmaceutically acceptable liquid carrier.

8. The liquid suspension of claim 7, wherein the at least one non-ionic surfactant is a
polyoxyethylene derivative of a sorbitan ester of a saturated or unsaturated Cygto Cao

acid.

9. The liquid suspension of claim 7, wherein the sorbitan ester is a fatty acid ester of
sorbitan selected from sorbitan monolaurate, sorbitan monooleate, sorbitan sesquioleate,
sorbitan trioleate, sorbitan monopalmitate, sorbitan monostearate and sorbitan tristearate,

or mixtures thereof.

10.  The liquid suspension of claim 7, wherein the at east one thickening agent is

selected from gums, liquid sugars, starches, cellulose and mixtures thereof.



pol yoxyet hyl ene derivative of a sorbitan ester of a saturated or qugﬁﬁr t ed
Cl0 to C20 acid. 9. The liquid suspension of claim7, wherein the i 8n
ester is a fatty acid ester of sorbitan selected from sorbitan nonol aurat e,
sorbitan nonool eate, sorbitan sesquioleate, sorbitan trioleate, sorbitan
nmonopal mtate, sorbitan nonostearate and sorbitan tristearate, or mxtures
thereof. 10. The |iquid suspension of claim7, wherein the at |east one

t hi ckening agent is selected fromguns, |iquid sugars, starches, cellul ose
and mixtures thereof. 0 3 OCT 2005 27 1127 The |iquid suspension of claim7,
wherein a conbi nation of a xanthan gumand a |iquid sugar is used as the at

| east one 1hi ck&hé hguid gaspension of athien i wherdinsa copemsition offa xahthamgim ader ei n a
conbi nat i op af, a xant hgn um ?ndt a thi gui.d gl%ﬁose is used as the thickening
agent. 13. Mg spgdy s e 3§8Eerf§iet?ﬁ Y ST G 8 Rer ein the buffer system
conprises sodium citrate and citric acid. 14.. The |liquid suspension of

claim?7, wherein the pharmaceutically acceptable liquid carrier i a
conbi nat i oh2.of phe higuidguspsnsien ofj¢laisw dewherdingl sosahvinationics a Xphthahigym ahd a

suspensi on,.of..claim.7, erein.t.he. m croni zed conpound of fornmula | has a
mean parti Bﬂ'éldsgilh%cgseolls uﬁ%gg%ﬁtgigﬁf}(eﬁfﬂgt%egbout 1600 nm 16. A liquid
suspension conprising: (a) an antifungally effective anount of the

m croni zed conpound conprising chemical structural fornmula |: CH3 wherein
the mcronil?ed Ebebaudgusrension piitlaim 7hakerginthehulberrsysiemecominzises spdivthe r ange

of about 19i9rgtenarr?dtcﬁriggglm 1800 nm

14.  The liquid suspension of claim 7, wherein the pharmaceutically acceptable liquid

carrier i a combination of purified water, glucose and glycerin.

15.  The liquid suspension of claim 7, wherein the micronized compound of formula I

has a mean particle size of about 1200 nm to about 1600 nm.

16. A liquid suspension comprising:
(a) an antifungally effective amount of the micronized compound comprising
chemical structural formula I:

d 0 Hs

) =s
— CHy

HO

wherein the micronized compound of formula [ has a mean particle size in
the range of about 1000 nm to about 1800 nm,
(b)  an effective amount of a polyoxyethylene derivative of sorbitan esters of

saturated or unsaturated C;; to C;g acids;



(b) an effective anount of a pol yoxyethyl ene derivative of sorbitan esters
of saturated or unsaturated Cato CIS acids; 0 3 OCT 2005 28 (c) ang s gcT 200
ef fective amount of a buffer systemsufficient to maintain a pHin the
range of about 4.0 to about 6.0; (d) an effective anount of a conbination of
two thickening agents, wherein one g a liquid sugar; and (e) a

phar maceutically acceptable liquid carrier. 17. Use of a mcronized conpound
represented by the chem cal structural fornmula I: HO CH3 at | east one

t hi ckeni ng agent, at |east one non-ionic surfactant, and a pharmaceutically
acceptabl e | @y d &AEffeRive dnfunPbERMufE: Hhtddh sAEITRH ¢6 MRMtain®d phrigat i ng
and/or preventing a fungal infection 18." Use of a m cronized conpound
represent ed by t hethemagecdlabsutrduttoabalit .0y mula |: CH3 for preparation of a

medi cament to, provide. o.a patient .a nmean.nmaxi nu | a concentration
(o) of  posdonsbIeegives Batnh 95 hGPRPIRG R0t e 1 BUFKFRIRE 26T cady
state for treati ngwR&E{nUneRs 8YiGRHd sOfardaridngal infection. 0 3 OCT 2005 29 19.

The use of claim 18 wherein the nean maxi mum pl asma concentration (Crax) of
posaconazol e {¢) abopharmdgeutigaliy acceptalploliquisilcarmey/ nl at steady state is

17.  Use of a micronized compound represented by the chemical structural formula

I: . )c)kHa
/7~ \
OO
n__/ \=Nl CH;

HO

*

y
at least one thickening agent, at least one non-ionic surfactant, and a pharmaceutically
acceptable liquid carrier, for preparation of a medicament for treating and/or

preventing a fungal infection

18.  Use of a micronized compound represented by the chemical structural forrllula

I ' :
O Hs
‘
OO
./ _NI CHs
HO

for preparation of a medicament to provide to a patient a mean maximum plasma
concentration (Cmax) of posaconazole of about 132 ng/ml to about 512 ng/ml at

steady state for treating and/or preventing a fungal infection.



produced at a nean tinme (Tnmax) after the initial dose in the range of about
4.1 hours to about 5.01 hours. 20. The use of claim 18 wherein a P78, Tof005
the plasma concentration of posaconazole over tinme yields an Area Under the
Curve [AUC(0-72 hrs)] value of posaconazole of about 3553 to about 13885
ng-hr/nl. 21. The use of claim 18 whejein the nean naxi mum pl asma
concentration (Cmax) of posaconazole’is about 512 ng/m at steady state,
and the nean plasma Area F Under the Curve over 72 hours (AUC) val ue of
posaconazol e is about 13885 ng-hr/m at steady state. 22. The use of claim

21 wher eijp sai@ef eyk %tldlﬁ’ln 18SwRERINHR! fiafd Whkibhian Id foncd®atiod 0 del iver

200 ng of posaconazol e. . The use of claim18 wherein the nean nmaxi num
pl asma cébmen} Dﬁpomonz(zﬁlmﬁﬁ abxiutdd§amgmamlabomfS%Dg&nlﬂ&tmrﬁtatam st eady

state, and fhe nean a,Under. the Curv 0-72 hrs)] val ue of
posacona?Bqdé‘C%df ata‘bﬁ’ﬁg“ Sglfm( Eraftﬁ‘it g nitigldosg I%fel?ﬁ[rémuc‘gzﬁf a‘ﬁ‘]’ﬂé“ds%’%? clai m 23
wher ei n s@hhuk 810 Woatd ON 1S adm nistered wth a non-high- fat neal to

deliver 200 ng of posaconazole. 25. The use of claim 18 wherein the nmean
maxi mum pl asrra concentrati on (Cmax) of posaconazole is about 132 ng/m at

t ead dth Ar he Cur A
\S;afﬁeyofs Osa Eaﬁ%ﬁ g)fl glaup a L?S‘gg%rﬁm(na% IQH?Q F&# e@?ﬁﬁ%; %‘FU%&%O%O 2005
30 26. Tbssdégﬁaz@te s\L@ltml@EpeMsea&mﬂeas @inder %@&ﬁ&l[%@(@ @dmsﬂl $d168 ef

following a 10 hour fast "'to deliver 200 ng of posaconazol e.
posaconazole of about 3553 to about 13885 ng-hr/ml.

21.  The use of claim 18 wherein the mean maximum plasma concentration
(Cmax) of posaconazole is about 512 ng/ml at steady state, and the mean plasmg Area
Under the Curve over 72 hours (AUC) value of posaconazole is about 13885 ng-hr/ml
at steady state.

22.  The use of claim 21 wherein said formulation is administered with a high-fat

meal to deliver 200 mg of posaconazole.

23. The use of claim 18 wherein the mean maximum plasma concentration
(Cmax) of posaconazole of about 378 ng/ml at steady state, and the mean plasma
Area Under the Curve [AUC{0-72 hrs)] value of posaconazole of about 9511 ng-lln'/ml

at steady state.

24,  The use of claim 23 wherein said formulation is administered with a non-high-

fat meal to deliver 200 mg of posaconazole.

25. The use of claim 18 wherein the mean maximum plasma concentration
(Cmax) of posaconazole is about 132 ng/mil at steady state, and the mean plasma Area

Under the Curve [AUC(0-72 hrs)] value of posaconazole is about 3553 ng-hr/ml at
steady state.



27. The liquid suspension of claim1, wherein the mcronized conpound of
formula | has a nmean particle size of about 1000 run to about 1800 (Q@r{T12405
The |iquid suspension of claim?7, wherein the mcronized conpound of
formula | has a nmean particle size of about 1000 nmto about 1800 nm 29.
The |iquid suspension of claim16, whgyein the m croni zed conmpound of
formula | has a nean particle size of about 1200 nmto about 1600 nm

26.  The use of claim 25 wherein said formulation is administered following a 10

hour fast to deliver 200 mg of posaconazole.

27.  The liquid suspension of claim 1, wherein the micronized compound of

formula I has a mean particle size of about 1000 nm to about 1800 run.

28.  The liquid suspension of claim 7, wherein the micronized compound of

formula I has a mean particle size of about 1000 nm to about 1800 nm.

29.  The liquid suspension of claim 16, wherein the micronized compound of

formula T has a mean particle size of about 1200 nm to about 1600 nm.

i#



