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naNepenarticidtacempesitions hageat pepigosia juslase staluligr;,” U.S. Patent

Pat ent  .Publ i | . 50019412 for " »
o Bl oy 020 O o “Rmipiiites RpaspiRfnylpcings” U
ZQ%QOM%QU&DNO D030l 4 BEA4sRE F UbMbési GaROFIpkk B Sntibodies and

U S. Patent Publication No. 20040258758 for .
©of pEpg fresamg 3oy taragiiag mmamvlaéﬁ@twe egent delicayit U-S.

P@Q{ehfl ﬂh%gtl&w %éﬁ(%%?? %01f ovel gﬁlglé? itions;” UJ.S.

conmposi tl ons nanoparti cu agen S
UP&tenfPRailteiotitidruNb | 20060042 110 forZ(]}M@E&Bﬁ)@ﬁltfom of sildenafil free base;”

PP BHDRG 020004 SRRSO TGP EAGIb e ospgpfratet active

f gééﬂ’ﬂ 88 %tzcin%sl gg? gntgﬁtefﬁﬁbh@%ﬂ N@QO@?OW}%%%&% Sfpizide
cornposmons ” U.S. Patent Publication No. 20050004049 for “Novel griseofulvin
compositions;” U.S. Patent Publication No. 20040258758 for “Nanoparticulate
topiramate formulations;” U.S. Patent Publication No. 20040258757 for ” Liquid
dosage compositions of stable nanoparticulate active agents;” U.S. Patent Publication
No. 20040229038 for “Nanoparticulate meloxicam formulations;” U.S. Patent
Publication No. 20040208833 for “Novel fluticasone formulations;” U.S. Patent
Publication No. 20040195413 for ” Compositions and method for milling materials;”

U.S. Patent Publication No. 20040156895 for “Solid dosage forms comprising



U. S. Patent Publication No. 20040156895 for "Solid
dosage forns conprisingpullulan;" U S Patent

wein7itemdpo on No. U. S. Patent Publication No. UWSI/US2007/069477
Pat ent Publication No. 20040156872 for "Novel
ni mesul i de conposi tions;" U S. Patent Publication No.
20040141925 for "Novel triantinolone conpositions;

gpﬁhgﬁﬁt’tﬁs b u»aeﬁéa%nm tﬁé)%%t t%ﬂé@iﬁ o, U"@\p%{ent

I pi ne conpositions;” U'S. Patent Publication
2004068 8D . fZ@(MOlEG&VZVHOB&Neveﬂyumesqhddcdnwgmmbr[ﬁrﬁ Patent

U_S, . Pat i catj.on Ng. 20040105778 for "
P Rai0r Ol SHPAIsRRoard TR RoRe s & 5. Patent
Upgblida@ibs No. E@MOI@@IM%r movea(ﬁ%&%%Qﬁﬁl Bﬁﬁoné\bweé Patent

benzoyl peroxide conpositions;" U
PRbblication oe. &@04020@&@0®79b@wwposmdmphm&ag®foame ” U.S. Patent

L e e T W e

CapRs” U .Okitdt PablgadgeNes26040mbi 386LBF SNovclbshzobpp@atide
Publ i catl on, No. 20040033202 for Nano7part| c“ul ate
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no ar |cuI € nys or mul at1 ons;
Pabd)4();0aBI@hfoE\bNaﬂQﬁﬁtﬁﬁMzEé.adlrn}ﬁ&[tlonDbﬂ gngiegdn‘esﬁs mhsbmatrg’r’rﬁ S.
and Pat ent Publ i cation . 20030232796

f Sﬁtent\%lﬁglﬁéthq oy %Qoéo%’@%é%r MOP%Flﬁ%}PTﬁtSF%ﬂst@WBWS and

PALYG RANLnbRERLARE Uoﬁ‘%aten'tJPt?othﬂB@N‘o M‘ob P@iahqh, NO.
20030215502 for "Fast dissol ving dosage fornms having

r ENaceertiquiadnystatyn forraulstiomzt €. PR@bt Puddicktoon No. 20040015134

20030185869 f art '
o e Aot St pvaarabet T PRREP i N3 4080232796
Plf&l NeAbpRNciiRte pdRRSQEBILbEMtatiOhs & NAREIRA $doSiHoREEbinations;”

0Si t| ons of m'togen-activated protein (MAP) Kkinase
tl-’ratemt Qubhqatle;n Noa 2 @4#02 PoH12i fontFashdiNelving deps foer having

SRR 008 PR GBI, e AT LA s

Pab@pésnﬁ’cutsl Ha@ gl bz Nee a2 00BPIR8abAIARr U.S. Patent Pubhcatlon No.
Opar ticul ate conpositions conprising copol %/msr s of
v .299/3 18V4}lofor diagorarEruldta gampgsitons of gutogen-peivated protein (MAP)

7 b A EisP 2l A NGOy A e

Nbavid@a ﬁﬁﬁhBﬁQGBn bbHimmddiath (Mieefs@ rané icgﬂitrdlh:d otigise mhhracterlstlcs;”

S eni or mcyofluidics;’

oL, Toigng Hflglﬁfgpv é\it%(#% Of@?é léofge dﬁmeélcp[%e oqRRgITIoNS

d%l’ngﬁglﬂ §é/ l gﬁlghgf{? lldOHC #nd Eﬁﬁglemeta?éjg §u?i%1:é QAbilizers;”

002 em and d for mli

mht. &rRaadng Puhlmuml Blo E’@(B@ﬁ%%tfbr ¢denopartidolate 1nsu11n ” U.S. Patent
Publication No. 20030087308 for “Method for high through put screening using a
small scale mill or microfluidics;” U.S. Patent Publication No. 20030023203 for
“Drug delivery systems & methods;” U.S. Patent Publication No. 20020179758 for
“System and method for milling materials; and U.S. Patent Publication No.

20010053664 for “Apparatus for sanitary wet milling,” describe nanoparticulate

active agent compositions and are specifically incorporated by reference.



20010053664 for "Apparatus for sanitary wet mlling,"

descri be nanoparticul ate active agent conpositions and
wae@7ag3e0 fi cal |y i ncorporated by reference. [ 0RQWPS2007/069477

Anor phous smal | particle conpositions are descri bed,

for exanple, in U S Patent Nos. 4,783,484 for

"Particul ate Corrposi tion and Use Thereof as
cr # n
R P ha b pRb et S N R are AR e MRTB U S
OPgEnt No@dgﬁﬁé h3d Sor* “%rﬂ@?qtdﬁénﬂposltlbm/bmdﬁsb TloaredfbdsiAgimicrobial

R S35 185l DISRET Mo UGBt s BARBYS Trom Water

F’@ﬁsbl&)hee@ dgaﬁlctmﬁ dﬁu§r’21&)9f7qr54@[t‘ M@tﬁbd{‘ %r@@ﬁﬂ@gjj@*ﬂﬁ%ﬁnly-&zed
hin and Met hods;" and ’77 6,496, for "Utrasnall

PBaﬁwiﬁs Premilejodublé Smenhtais 51@4 lut??tZr @s ouhithsBalikNon-aggregated
Scatte

- Pl Sl 58 TPy 1AL CARLMRACO R AR it e Merboas:

Vahd'8,778,406 o P ENRBhAIO RoRAd Pﬁlftﬁfbts Mnlﬁﬁcﬁl% ng@dsound Back
i nfecti ons and rel at ed di seases. However ecause

p&setBnatiyise agoicnigoerporiagicyeis by exfptenet-e to food

i nt ake, SI gni fi cant bi oavai l ability can be
ﬁﬁh % @th@ﬁ@lﬁlticmaq&QnQﬁ n%tfe{?{]ntlon and, treatment of
sac nazo ornu fons I ch overco I's an

otﬁln@al mlfmubnmdashamdl dtcaskswiHdwdvhe bams@)poqammlﬁaibsnhg is

rev n and treatnent  of f ect )
aﬁkﬁa‘?@lg Zf%fﬁgltak?h%grﬁ 1ol Hfoa’vwi%@ﬂftwaﬁn & pio 53?%8%,10
t h‘llérer@@ﬁeé&’mﬁﬁ@yﬂt U sRBnh2IK RYRH1aBbSSRhidh 098 cHRAE Ehi9hnd

posaconazol e. The inproved dissolution rate results in
t lothee prodheosscaskicadedivith ibhd umybf ippsachieazblesin ithegpreyention ahét

I d t t th d st d elimnate .
| BT bl SRR enl 8BSt A i ST iR Sarisfes
DESCR ATy QrottinkHE ihdMRNE 6o 884 2dte ghl%sﬁécﬁﬁ%lb The improved

i nvention relates to COﬂDOSItIOﬂS conmpri sing
n érwpiati@n it wsetspn dhahaneddioaypilabikyin thy fa@mg sjae thagwould

(o) t
‘i t&at dsegﬂe glstjélg fdd § Z%E ?F&]Eh fn}a}?el{pggéqiu ﬁ{g/ltél%& té gﬁ(eQHgPocfaconazole
anlthrfBblﬂ.atl on of posaconazol e suitable for parenteral
adm ni strati on. Conventi onal parenteral formnulation
approaches for ips bI e S t i ca vol ve the
use of potenti al PF‘ g%gﬂfl Esﬂ\é‘ﬂélﬁ 5§N0r enophor
or reqwreacarrler vehlcle with a highly acidic or
bé@qlé] pﬁ ePﬁf‘éelﬁdPiéeﬁlt“@P &f a‘ﬁ%?a‘%%‘?‘?&f’é’loés F‘HPH%ﬂl%g ? BRfoDafticulate
Gsdc DS fe' 8, &l (Wd%ﬁ'il@tl\]:enﬁé%o &QH@%atﬁ@ﬁﬁcﬁ{fgﬁ%l ¥ ction and
e manu acture of a commerci al y accept a age
f oclancd ﬁﬂéds]es Madéitiveally, thvenpmeise providasenfoionlafier ¢fygsaconazole

rovide ositions conprising .. .
psultab e for par teral admlmstra%gg. Csénve%tlonal parenteral formulation

approaches for insoluble drugs typically involve the use of potentially toxic excipients
such as Cremophor or require a carrier vehicle with a highly acidic or basic pH. The
parenteral posaconazole formulations of the invention eliminate these problems and

allow for the manufacture of a commercially acceptable dosage form.



nanoparti cul at e posaconazol e particles in conbination

Wi th one or nore polyneric coatings for a sustained
w@pa7ou33gel ayed controll ed drug rel ease. [0015pCT82007/069477

present invention relates to conpositions conprising

nanoparti cul ate posaconazole or a salt or derivative

t hereof. The conpositions can also conprse at | east

0 rf :

R o B B B R B A R RS SO RS ohiprising
nammnnarttqutalt& pdsecprgalc padrtdsen p@mbunaﬂlcaswhhv)ee anmore polymeric
effectl aver a e size ess .t han about

BB | UoHaRe L optaeBeor ol AR S 1 ol at es to
a controlled release formulation in which the
NRGUABAI tTihe PrAtH iIRASRGARSZRL B RAFdsRIo8S cahfriiRdhadpiitichlate
one or nore polymeric coatings or incorporated in a
p@pgﬁﬁ@quelqmtaesﬂﬁ ar deracativg theseafh dhe corapegtionpean glso comprse at
r %agt% %%uﬁgceast%alfﬁ%e? 'agseogbe%f%q{(? as?oc | é(cF\q/ t% ?geosrl]l?ffac{ gtl tﬁgs €

vvlpbihlcanatzb& BiktIaC IMhandnspmiidulite bs&hbm&etﬂaﬁic&&)have an effective
avoi ding the occurrence of |ocalized "hot spots" of

hiyd e Rigtiels rize of feas thengboyt@0Pnrhe nanoparti cul at e
posaconazole conpositions can also be fornmul ated as an

g] e rT"ﬁE &Eﬁ@'ﬂl@én'tlgﬂ afs@ e3R8 P4 %ntﬁ)@l@ﬁ Péléésé %Watlon n

I at el prlor to or during an invasive
| mfhedt the nafapartichktd mse@bnaz@e zpauSEi:es @fe adrateg WIHEOIE[JHLIIIG)I‘C
actjon as a 1 Nj

P P LR P Dt 90 1o TGy W PG T i o Thi the active i

| Ri18&EH 8N Qistalitli St R S G @f‘e dMmtleaRrthesid Mhproved, more consistent
i ntranmuscul ar, subcut aneous, or |ntradernal rouf es of

admisolugen wi¢ Wﬁhm[tb@s.tei{naﬂl mdemllr @tﬁsuwa@@ebwml@ﬁg thee

| mc/ceurll%ein(c)en ?IL loc ze8 L hoq S osagF hléﬁrdrnd CO cen‘%ra%gnsa ny
pharmaceu i Ot y acce é% of m can be
utilized. [0019] In yet another enbodi ment, the

| DOOHTY | dihe @ACEIREIERS pEsabaaplachmpubiadss @(ﬁmaﬁc’ﬁﬁhﬁated as an
conposi tion, wherein adn1n|strat|on of the conpositio

t fargnsiad feratulationfor nan-ergl admynistiaonjrpRgdintely T te ot during an
a i
oSSR BEsBbn Ko B PR ROk Bk as well as
dimpoediedso opﬁ hdmmatetion.c Bhrentorad osmposmmmsammm formglagrd for
nanoparticul ate ?ﬁﬁconazole or a s erivative

| t r
t HEFEon or grupign sychgsdutpartgrial, mrapiuseuwiay ,Suqbanﬁngous or intradermal

p@ﬁﬁ&gﬁg@hﬁg@ﬁ&kmacceptabIe carrier, as well as any
desired exci pi ents.

[0018] A preferred dosage form of the invention is a solid dosage form, although

any pharmaceutically acceptable dosage form can be utilized.

[0019] In yet another embodiment, the invention encompasses a nanoparticulate
posaconazole composition, wherein administration of the composition to a subject in a
fasted state is bioequivalent to administration of the composition to a subject in a fed

state.

[0020] Another aspect of the invention is directed to pharmaceutical compositions

comprising a nanoparticulate posaconazole, or a salt or derivative thereof, at least one
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[0021] Anot her enbodi nent of the invention is directed
to nanoparticul ate posaconazol e conpositions

w@ompnispmng one or nore additional conpounds UBET/UB200TI069477
the prevention and treatnent of a pathol ogical state
i nduced by fungal infection and rel ated di seases.
[ 0022] This invention further discloses a nethod of
MRS StDidef 48 % Ik Rany éého%fe RRSACNREPLEany desired
conposi tions. Such a net I ses contacting
pax¢ipehss of posaconazole, or a salt or derlvatlve
thereof, with at |east one surface stabilizer for a

ti d di t ffi i d
0BT A bR eneol PEe ekt Aausr B B Mgt
\A@%a%bﬁ‘azbﬁecoﬁﬁ)%@l@l@ﬁ@@&h]?l@@g’ $rlcCdre@fort AW &itiahal %Bﬁlﬁﬁﬁﬁdé%seﬁil in
average particle size of |ess than about 2000

[ de28pvenkien ppeFesimeniicanatipiogigal étaéfoméweédqyefung% infection and
nghggg?mg&wgreatnent including but not limted to, the
revention and treatnment of pathol ogical states

|nduced by fungal infection and rel ated di seases,

u$(i(ng] t Adisnavaltiondnolpadisctutsad mehod af anding tRe inventive
05|t|fns di scl osed herei.n. SucE nmet hods conpri se

a&ﬁﬁl%agtcé‘ t%léos%oné‘z%lﬁ BP%‘@PS”éOIiSheSr“é admstied ?W%%SF%%WQFémg

O?%%Ies oF @sa@@r{h%l%f & &ééhtaér%leﬂ(?a%q}?é}é&* Hith AIRAs otnb %ﬁ‘rface
er o s of treatnent using the nanoparticul at

c stapibigit ﬁbo asingfandhadéemsoaditioon sufieickintowpmotide & ht@bélzcxi

skill in ihe art. TAI LED . EESCRI PTI OF THE h

| RRHTHS A PRAFSREP ICR P B EoThOUISh B dTos OB RlS PiTiglgs have

[ QQ%Ff]:CﬂQé%V@[%?@ BARicIe VRN IQE tHa® BbhiE€R0OG Nt O

nanoparti cul ate conpositions conprising a

posaconazole, or a salt or derivative thereof. The

coMPdbi thhemsesewripyansion patleq direvicdsp mrsbedsoii dzaiment weluging but
S%{ lifilte J8Y e %&’eﬁn&lﬂ il é%m%ﬂgyfg)ﬁﬁlfoﬁorg?c% Yia@} %Aag@e?& by fungal

one sur acé st lzer S Nn Oor "assocCl a

t hefe&mfaadeelafedtdiseam,ugmgﬁhen@@eﬂ hhgdpagicafatppsacanaalel e
or a salt or derivative thereof have an effectjve
agemagationsdiscesed el ofuch gaethqdy sAmpH ek RdIPEterng to a subject a

n me[r%%aééall?%\fﬁ%@@ﬁﬁoﬁﬁ of B ﬁ?ﬁ}?ﬁﬂ&ﬁfaﬁé ﬁdéla@&n%zole composition.

posaconazol'e conpositions o e Invention as CO are
t @thmrmethmtmﬁltlteatmdnatmng theguanopurgeudae yempddifions ofthe invention

sol ubilize po ol e conpositions include, but
af® nﬁP%&FSB%gﬂ ﬁﬁfghaller tabl et or other solid

dosage form si ze; (2) smal | er doses of posaconazol e
required to pTANEDTPESEREPTION OF THE INVENTION

I. Nanoparticulate Posaconazole Compositions

[0024] The present invention is directed to nanoparticulate compositions comprising
a posaconazole, or a salt or derivative thereof. The compositions comprise particles
of posaconazole, or a salt or derivative thereof, and preferably at least one surface
stabilizer adsorbed on or associated with the surface of the drug. The particles of
posaconazole or a salt or derivative thereof have an effective average particle size of

less than about 2000 nm.
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phar macol ogi cal effect; (3) enhanced bioavailability

in the fasting state that would match that seen in the
wo e@748mb@ and elimnate the requirenment to taR€r/US2007/069477

posaconazole with food; (4) inproved pharmacoki netic

profiles; (5) an increased rate of dissolution; (6)

t he posaconazol e conpositions can be used in

CORrinEn oL . . .
A LoD R R Lt d ich6 the

r ehvahieh i ®egses] toawnd-nGddparteilataopami¢roulysthibine or solubilized)
posaconazpl co QSitiOP an be uﬁiLi ed jn a

D APURPWAIC OFIRRIIARS B ER-AU aYa ot fiFtited 9t s@abierghlot or other
t QYIRS RIrfNiR: f’l) sRil6Xdds80ESHRhcorbl J10FeqdIrb@ 1o obtain the same
solubility 0026] "The present i nvention glso i ncl udes

nahopacologishkaféch d3ubarced|bigaverlatalityan thefestierstatathiay would

t her eo conmposi t.ions together with one or e

b SERRORs FsER s RO ST st PR Plaf T posaconazole
agjithviabd;q4) Piipryedil gHagSacokletie ptdfiley; Y5 raafigce8dd ke 88 dissolution;
carriers. The conpositions can be formul ated for )
pé@éheg g@s&poqaﬁpl@@pm@ﬁmpgt_lsgc_ap bepsedipegoaivaction with other active agents
! ﬂgéfﬁlllrﬂigﬁﬂn%@entguh and %&%ﬂ??@%gal%@:tlcﬁg q:n{f 'recizltre&‘%ﬁsggkes; and
insolid, Tiquid, or aerosol form Vvagi nal, nhasal,

r €ottht nampalt@ulatd msadonapd wdeipssitionsdande tusilizal indy fep@teral

buccal , . intracisternal, intraperitoneal, or topica
agqﬁwlaéméhfrt& an%m%? H%edln ﬁtOk@XK[ vEprsntaoppi exiremaes of pH for

dg W[t of the invention is a solid dosage form or
parenteral “formnul ati on, although any pharnmaceutically
accept abl e dosage formcan be utilized. Exenplary

sd0026] d dbagecstatrimeenting lalsd enclindes nanepantatuldte pesaeeharzole, or a salt
tablets,. cgpsul.es, sachets, |ozenges owders, pills,

oP ity ERTeRR R rmRYEsTs freatstyat pat ol Bl sz oRis,
epa@é@;nmi agsbptapkcatRsRdgjul MtfNor CEMEKS)| doBEctivelyaRE&ered to as
dosage form |yophilized dosage form del ayed rel ease
deyaige. flhereomegsidpereernrbe feradatgd sergurangeral injsaliemted-e

r 0! i i di . . .
RSO IRLA o TSI 58l 8308, A, i o
t hewesiffornf) vaginiat] ndas aedtalbbatlarf tcaidpatviden, distnunes, of degs),
[0028] .The present invention is described herein using

s BUERh INFROISTENE]; BF@perienagbor fH¢a @iy atinns: ehd isgHsut

the application.[0029] The term "effective average

P3§d27F! @ /ﬁﬂe?&re'a 82 ddSBAn BEMRIifyenBBRNS: {dMdldo@ige! A8 br parenteral
about 50% of the nanoparticul ate posaconazol e

péorniutites, dthoagh asy plearofcdutissllyt mnptable dbsd20d@rmmpan pyutilized.

(B e B BB R B A Rl B\ ede ey

b¥achbRI 1084RRP RwdsBIpIMB NS ratrailesf hithe solid dosage form can be, for
example, a fast melt dosage form, controlled release dosage form, lyophilized dosage
form, delayed release dosage form, extended release dosage form, pulsatile release
dosage form, mixed immediate release and controlled release dosage form, or a

combination thereof. A solid dose tablet formulation is preferred.

[0028] The present invention is described herein using several definitions, as set

forth below and throughout the application.
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fractionation, photon correlation spectroscopy, |ight
scattering, disk centrifugation, and other techni ques

wh 43390 t hose of skill in the art. [0030] AsPUE®82007/069477
herein, "about"” will be understood by persons of
ordinary skill in the art and will vary to sonme extent

depending upon the context in which it is used. If
Eﬁﬁ@ ] 2% é‘ﬁls“e@fecﬁ&eixleﬁg@p\ﬁﬂi E@m% 2akd %El%ﬂr{ rﬁe%ns that at least
rsons o ordinary s in the art given thé context
| abmtﬂSﬁ% oftthe aanm@edtcul‘ammsadonwdlb partigles bpvd ©sipd odélemthan about

U by Reiehf 6 Rridher e s orpatnawig (385 such as by

PRblubfd B¥mbersé@b &heﬂ@emrédw fdrRQamplet iRt Mw
appreC|ab y floccul ate or agglonmerate due to

i iretigation.qihetoat corigbation epefc@pe@@yolnghbtst:aétevm&eilslqmnesfseatlon
in an le.siz St a butlsnot

| PP s EeTufisrongig ot eSB! g par anet er s:
(1) the particles do not appreciably floccul ate or
age3oneratised bereing “abduer Paltid widersedodraqiersoas Bﬂétﬁiﬁ&rﬁﬁkill in
ot herwi se significantly increase in particle_ size ov

t theeart neh willjary iy somegxtent depanding @Pntﬂﬁ‘ecoﬁ&é‘ét}bwﬁlfb I“és used. If
PRfkd Qeﬁﬁeé ?'ff tHOferifEied e (1’%%16%] ers§HsC$Y §#dind 1§7 ﬁkﬂl in the art
conversi on froman anor phous phase to a cryst I ne

plhase thd ntdxhéen whshdtonazal, Eatpat’ ’twrtll resanaupetoqthenoraainiiy 10% of
stable d/or (4) where the posaconazole or a salt or

d &S RALY %Her eof has not been subject to a heating

step at or above the nelting point of the posaconazol e

PROOIIE! €S 1isBd héXBinPKRIP AFEeh Qo Qfabl 1RO RRMARAE hhrGLRS, ‘Sfable”
the i nvention. [0032] The term "conventiona or

nmanmﬁaﬂbtba IP@I’I‘U@ dpéloa@npr@céatéjg élnwulgh ar aggi@rarramﬂue to

a?l%tl Vgl‘tlac% ttractlve %OI'C@S I' OQ+61'W156 1ncre S%rln V\I!a}thf% S%Zﬁ §Pa%)le connotes,
errecti ve average par e slze O ater an out

2000is Bt lidaedRAdHel of Wt 6f tietfbN®viag @atame@@s def)itheeghrticles do not
herein have an effective average particle size of |ess

t Repieeinblytlogodate prpeglomgate cttrtreto prepaiolgyEpetiyefatcey or

ST SHTRL oSt LA, 162 S o
t Itlaarpcﬁhxmmhzdl@patrgbm is loeaBertd anerahm; tsudlﬂasﬂ:g/ avinyemsion|fems an

than out. 1 034 As sed herein,, the. phrase
rﬁw&wtaésn @C@ﬁtaﬁ B Poserepapolgwarictqgre chemically

d K1481cIRRAGL 4 %Eregﬁ@ﬁésqgo%a%@l% 07 BEAIL bt GerRRATIBERLPAACR been

response for which t drug is admnistered in a
sisgnedtite ahtatmgrsbaprat of alsnvsjteemslting poeddf dfe paadonazole particles in
t r.eat ment thatnﬁ t herapeutical ly

LR ion g b nEPA TS S i AN loharn ap et er od 1o

[0032] The term “conventional” or “non-nanoparticulate active agent” shall mean
an active agent which is solubilized or which has an effective average particle size of
greater than about 2000 nm. Nanoparticulate active agents as defined herein have an

effective average particle size of less than about 2000 nm.

[0033] The phrase “poorly water soluble drugs” as used herein refers to drugs
having a solubility in water of less than about 30 mg/ml, less than about 20 mg/ml,

less than about 10 mg/ml, or less than about 1 mg/ml.
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particul ar subject in a particular instance will not
al ways be effective in treating the
wa@onditsizems/ di seases descri bed herein, even thpmoSEOTN69477
dosage is deenmed to be a therapeutically effective
anmount by those of skill in the art. A Preferred
Characteristics of the Nanoparticul ate Posaconazol e
h t“ 59
TRk 1A BrePofsaPYER VR RS NFEERERE amount” shall mean tha
pdsecdsagothet provides thalspecalic mmaailog/lealtéwpemfpr which the drug is

fornul.ati ons of the inv n are exhi bit .
| RmouSbad B b St T o BBy meB? Shsheh B Soabat s
a%m‘f)ﬁﬁﬂ?z%rdeigattaqmﬂﬁ &ﬁlcﬂﬁné’f?{&ﬂx@ Qﬁ‘ibu]ﬁ’tcbc—f%“di’ﬁ@ﬁﬁ{ B adrmmstered to a

fornul ati ons. nproved Pharmacoki netic Profil es
[ @@Gﬁylaiménmlm@mmmdm iastengrosdlonn alvolys be gffeetivedh treafing the
deri | t her

I
o Bl B o S5iER el BTl S AR bbb Bt e o
lﬂle\ﬂ&peﬁhca@%ﬂmmmm@ fiBos6 @NGIEN i Biciag Of
posaconazole are higher tor a given dose than those

occurring foll owi ng adm ni stration _of a conventi onal

dosage 4-or mP rP‘i‘?r%ﬁtﬂ‘cﬁlﬂr&ﬁterFHéﬁ ¢fi the Nagopartiqulaaxi num
pl asma conc ®esacenpenie fiomposisionn of ther Inyention
nanoparti cul ate posaconazol e. These changes w | |

i mprove t helt her dpengased Bipayailabjlitsf posaconazol e
[0037] The invention also provides nanoparticul ate
p 6&BSH n dho Inenorarticulaabesapenadelei ara salter dhvyaok thereof,

C 0si.tion haV|n a desi coki

PO AR B ARl et aRoR S B R CREE e Gaiapiy, and
d e&lu'h@ l@hﬁll&l‘tﬂfs%é‘s%hﬁﬁ%dd% priof bdrﬁre@ﬂﬁoﬂahpos@@cliﬁh%lletfbﬁﬁﬁanons
conpri sing posaconazol e includes but is not Iimted

to: (1) a Chax for a posaconazol e, when assayed in the

pl asna of aZnamTﬁF‘iPﬁﬁV%iu%‘}%&acPBmeﬂwPﬁ@ﬁles

adm nistration, that is preferably greater than the
orlhg napenargybsapeseeenagels, oo WI?FI oideayptor thaseofsane

PSRRIy Ty 00 A
plpastites mfwlacmmm;mmnmwﬁmemofnoéﬂtmmm of pekatdriagbdleard loigher for a

that is preferably greater than the AUC for a |
n&?’ﬁarﬁi@%‘ihﬁ’il 0RO UF AN DT NI HBlTQpfd conventional dosage

?g >oRaAaen, ﬁ@%@té&&[cﬁ%ﬁﬁ%ﬁﬁ;lmoﬂ%ﬂ&ﬁon @ HOShorter

a Tmax for posaconazol e assayed I n
pIWa&MRnoIbaracufampad;acamzslebj Tese ﬂmlngwﬂblmprove the therapeutic

E] ni st ation, that is preferably |less than the Tmax
§Hicgcy o posaconazole

[0037] The invention also provides nanoparticulate posaconazole, or a salt or
derivative thereof, compositions having a desirable pharmacokinetic profile when
administered to mammalian subjects. The desirable pharmacokinetic profile of the
compositions comprising posaconazole includes but is not limited to: (1) a Cpax for a
posaconazole, when assayed in the plasma of a mammalian subject following
administration, that is preferably greater than the Cp,y for a non-nanoparticulate
formulation of the same posaconazole, administered at the same dosage; and/or (2) an

AUC for posaconazole, when assayed in the plasma of a mammalian subject
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non- nanoparticul ate fornul ati on of the sane
posaconazol e, adm ni stered at the sane dosage. The
walea@nashe pharmacoki netic profile, as used hePE€l/HS200%069477
t he pharnmacokinetic profile neasured after the initia
dose of posaconazole or a salt or derivative thereof.
[0038] I n one enbodi nent, a conposition conprising a
tiye

RARRARE R B SRODFEA I XHRk ) B ST o

f opmapagticubite foimiikados afr&w;samacpomznﬂzel adimnniteteé petic agme

e sane a_Tmax not greater th 90%,
SRR P SO a9 o T estaded i PASBROY o
791réatnrﬂﬂiang;ﬁ§ﬁhefbllé®ﬁfg a@ﬁﬁﬁi&treﬁﬁ)ﬂ thaPis Olﬁéf@ﬁb%ﬂe%hﬁﬁh the Tpmax for a
about 50% not ?reater than about 30% not "greater

t han-naiapatticabgg fomoulagior af de sping momgmzoteg%mmmtered at the same

great er .t han. 5% ter t abou
BBELFC ThSAARR ahiiCostihy ot Fhan Rt s gy Rbineic
N@rofManRpaiéd £t A EinRRS$ a6RNFHBbRohHolBbraf Jalidr dE@&h%&]e thereof.
I n anot her enbodi nent, the conposition conprising a
nan%%irtlculate £osaconazole exhibits in conparative

c Ok PReENBoGIRSRY ﬁ@OWPPfH“% %ﬂﬁb%‘éﬁa%@%qoéémé‘fﬂ@te

X ﬁBML@sz%%xﬂfbn‘s W?c%at\%h%sﬁﬁﬁﬂ%ﬁ ic 8h bv%%r@g%

e sane dosage, a I's at east bout
ahmkgaﬁku&hnﬁtm@ﬁﬁ&ﬁoﬁﬂmbemsmoahomuoRQ@Mhnmﬂmbéagmesmne

Bput 30Q0% at |east about 400% at abog@ 500%
Ok bt UBOTON REOT 00 AUGFSHD9 AR bLhobor eroater
a %‘ﬂtabggp%%,%t %1%@@? t13h %HBut%@/y fnoBbre Ltt%@ﬁltan aboU 5030 QBB reater
at | east about I100% at |east about 1200% at | east

anitﬂmtabmtcﬂﬁ)%, @t gicetss thaalhbout 2040 @94 greatet ‘é)as tabas @Yo, not greater

| QdibaRol S TRbabs et A copieR as B oot it e & he To

t B@ﬁbitaﬁbﬁm%oﬁmh&pamlm bagomeoRIBARAAtidcUl at e
posaconazol e fornul ation. FOO40] In yet another

enbodi nent, the conposition conprising a

n&HB9hr tn é%ﬂth?feeﬂﬁl%i%@ﬁat% FRMBSFHi¢) ¢MnTpingohipeatigelate
@ Ber&hltb(fttstn?%dl at\N/ aﬂn%ﬂﬁ%ﬂggﬁﬁ]ﬁ%%h%t %8 at

at on o he sa aconazo Istere
thmugaﬁwuwmsﬁgmmbannAﬂ@ewmmemom&om&okeaéhhmﬁﬂﬂdaQﬁ&@mne
| east _abo t 500 east t 75% at ut
169%6& poadi aatfg%t 5&ﬁ|aé§§%t DR Oi)s@b ea%{ta out 200%
| ﬁﬁl%ﬁst %96’&{%06%5% 1e§§t |a§@\§tt409%05!ttlegs‘9%/8ut %bo%eét%as@@w& 600%, at
50 at | east about 250% af |east about 275
I mstt ababo 11093 G0 WastabohieR ¥, alb tast BBHAVH0044, at bamaba‘rnollﬂOO%, at

0% 450, ea a 009%
388 i | 0% s DR P Rldb0 T ot E R b b Pl dbasS by 1400%.
75@Péhst @about 1500%, at least about 1600%, at least about 1700%, at least about
1800%, or at least about 1900% greater than the Cpnax exhibited by the non-

nanoparticulate posaconazole formulation.

[0040] In yet another embodiment, the composition comprising a nanoparticulate
posaconazole exhibits in comparative pharmacokinetic testing with a non-
nanoparticulate formulation of the same posaconazole, administered at the same
dosage, an AUC which is at least about 25%, at least about 50%, at least about 75%,
at least about 100%, at least about 125%, at least about 150%, at least about 175%, at
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| east about 700% at | east about 750% at | east about
800% at | east about 850% at |east about 900% at

wo e@sti4Bbout 950% at | east about 1000% at | eBST/USHOU069477
1050% at | east about 1100% at | east about 1150% or
at | east about 1200% greater than the AUC exhi bited by
t he non-nanoparti cul ate posaconazol e formnul ati on.
[ @&étlc]bo{lfb 06 a\?\}j@é%b%@%% at [E%%t' aBY 5'00/9 ) Ielaﬁc aEHRBQﬂf%, at
posaconazol e, en assayed in t pl asnma o
rrwmtad‘tioammlﬂbjaedmst absutl E)S0,talh haasta\aboultt 400%, at kbstuabo@® 450%, at

o Rl IR AL SR 4% gty Pots DU o et oSy 15055, a

apaut ab'éuhmm at he%&%bbmo@p%%aét %@w@o% Qp eaﬁt%aut 850%, at
about 3 hours, |ess than about 2 hours, I'ess than

albeast abouh %, ab ieaIS‘fe?ébQut 9ro. b bpast 2BOUIT (0@ ot kepst @bout 1050%, at

4 bI k
?ery]s nal[bS {1{ faltdOQ/g ga eﬁ%[ éLlﬁt 1']%890? fs%{r 14 ﬁagf%]goggkw g%ergl et 'tffan the
mm‘@ bﬂnme@sw @@ nahin@hopafecul Ak bbs’&bo&@&l@ fefmulation.

posaconazole or a salt or derivative thereof. The

q@?SItlonS can be fornul ated in any way as descri bed
hé‘? 1h dmanggmRedmsnt e thhpyentym, tej Toax phpaspronggele, vghen assayed

&ﬂ?th@?ﬂsﬁﬁ%?%ﬁmﬁﬁﬁlarﬁﬁgﬁﬂ &%, i9fcst Hen RBSA%XABAHELE houﬁs In

itions nven ion are not Affected by t
Fetheo Bmﬁahmedtsﬁf zﬂteanménttohethsm)mftpolswge&tdlmg I¢shghan about 6

05|t| 00 The invention.enco ses
Cﬁ a&%m% i e b O [ShaP AR At Adopes. less
prﬂQ‘fnl a'b@utol‘ h&fl‘? IRQIRMBEO] RodrSoels tAMPARNSO Alihies after
affected by the fed or fasted state of a subject

i agmstistragionhe conposition. This nmeans that there is no
subst anti al difference in the quantity of drug

iﬁ’(ﬁu e(':i"h(e)r 51{a Bld Sh p% a?mggokln 99 proqslg R tuégd]hﬂmg%nlstthe

nop rticu saconazo orrp’os 1 ons

aghiriasblenedt prﬁﬁtehﬁeefsﬁﬁéd\éﬁéﬁﬂh% iiiFigl do3s bepbsat@tagole or a salt or
[0044] Benefits of a dosage forn1mhich substantial ly.
edpiryahiae dicreafe The cappogtionssgy be dymudecd i anycywaasedepéribed

S HQﬂeﬁCeIndCa%rk‘ﬁS%‘? fifose gf‘ﬁ&ﬁ RYinkAf" €asi ng subj ect

I ance e su does not need to ensure
that they are taking a dose either with or
Wi t hout f 00d3. Thi FhePlairgnacékioatic Prafieswt the Posaconakglect
conpl i ance an i n€oagsitionstolfi cheEieaddn acomdtt Afiectédby the Fed

whi ch the drug i griFakied SeateHE thdSehjeedInBestRpshe \(Diapditions
Bi oequi val ency of Posaconazol e Conpositions of the

[0043] The invention encompasses posaconazole compositions wherein the
pharmacokinetic profile of the posaconazole is not substantially affected by the fed or
fasted state of a subject ingesting the composition. This means that there is no
substantial difference in the quantity of drug absorbed or the rate of drug absorption
when the nanoparticulate posaconazole compositions are administered in the fed

versus the fasted state.

[0044] Benefits of a dosage form which substantially eliminates the effect of food
include an increase in subject convenience, thereby increasing subject compliance, as

the subject does not need to ensure that they are taking a dose either with or without
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I nventi on When Administered in the Fed Versus the

Fasted State [0045] The invention al so enconpasses
WEe@vildsg0 a nanoparti cul ate posaconazol e conpoRCT/USIW0T/069477

whi ch admi ni stration of the conposition to a subject

in a fasted state is bioequivalent to adm nistration

of the conposition to a subject in a fed state. [0046]

The i ”lflfléefs% 1éaﬂt ab %ﬁ’t’hgﬁbf’ghbi 'ia,n@@ a5 173 ea%@ﬁl the medical

nanoparticu te pdsaconaz onpos t| ons of the

i noshtioofor whhenthadmigns $tiep @descnbadmay belobsersds t he

fasted state, preferably is less than about 60% | ess

t han about 55% | ess t n ab i)t 00/ tha abo th
45% less tfAan a? t&q“a ol Posgoph (ﬁ qnégﬁ e
t han about 30% [Ryat 't"H 5‘6&5’9“‘2‘3"@}? %“%the

20% | ess than akb@sfedBtate | ess t han about 10% | ess
t han about 5% or |ess than about 3% [0047] In one
eI mdthe infentippalsg grgomnssses PHYidanvdsnpRtiahee ppsserazole

¢ Qgﬁgéélﬁétpﬁ%lﬁ%@&ﬂlﬁﬁ 811 BN Q%ﬁ)bﬁﬂ&?‘{o ahsubJ ect in a fasted state is

osaconazo ereln adm ni strat
c bmqswﬁheﬁﬁotadnﬁnlsttmjomtf thacompfoasioado s kalijectiis a fed state.
bi oequi val ent to administration of the conposition to

a _subj e fed state, i ul ar . as defined by
SRk gﬁ‘ﬁ\@tfff‘dﬁltcﬁétlﬁ &M@w e 8 08 Ptian ity
DiyéhcO8HFb I hiatitiens endle 'irh)%nﬁ&{ KERRARRNSelel P Fh%af@d versus the
regul atory agency (EMEA). Under U.S. FDA gui del i nes,

t Wstqdrstaderqrefermblynes t¢so tmnabeutfi0dededsvhd neaboui $5%Hlessgbgn about

6B, S0 bG8, el T Bl 0% % ey T £ S Bl R about

bi3o&Q Wisy Baf ABEut23V, 1&Y M AtBbYt TVIE,ASREEIN abbat BIOWess than about
bi oequi val ency bet ween t wo conpounds or administration

c AR taspihen ghewpamtor dess Banabeuts3 BVEA gui del i nes, the
90% Cl for AUC must be between O. 80 to 1.25 and the

9?(%74?’ flﬁ’ bn %ﬂt %ﬁﬁ%‘ﬁ%@go ¢ ﬁg\?“n‘tl%ﬁ 8o<§omopasscs

ution saco sitions
Ofcombesmldms&nmpmﬂmg&(iﬁﬁﬂ)pa’fhmlm pog@bhazold, &therem administration of
posaconazole or a salt or deriy t|ve t er eof

ROPIGIRL 1R SEHECtih g S Gdoate PPIRfHpELaY q impgipgation of the

u @@%B@sqﬁ@ﬂjto% YRR Credis®a0 hr%drﬁaﬁﬁtoefs' deBfied B@@'HIQQ and AUC
di ssol ution of an admi ni stéred active agent

pgeideliads| gyendy thast ®rFodd ssd Do g Adngmﬂteatmnl apd Itlefam“retsmndlng

f %%%oeprem? Pesg% ato% aggr{cly(zﬁl\/ﬁ?Ad) st %qu:llfg \éﬁl{dle Il?elsl tv&&/ proggcts or
methods are bioequivalent if the 90% Confidence Intervals (CI) for AUC and Cpax are
between 0.80 to 1.25 (Tmax measurements are not relevant to bioequivalence for
regulatory purposes). To show bioequivalency between two compounds or
administration conditions pursuant to Europe’s EMEA guidelines, the 90% CI for
AUC must be between 0.80 to 1.25 and the 90% CI for Cpax must between 0.70 to
1.43.

5. Dissolution Profiles of the Posaconazole Compositions of
the Invention

[0048] The nanoparticulate posaconazole, or a salt or derivative thereof,

compositions of the invention are proposed to have unexpectedly dramatic dissolution
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i nprove the dissolution profile and bioavailability of
t he posaconazole it would be useful to increase the
waG@leawg/1$3300 ssol ution so that it could attain a PEwEE2007/069477
close to 100% [0049] The posaconazol e conpositions of
the invention preferably have a dissolution profile in
which within about 5 mnutes at | east about 20% of the
COMRAS! M diSsothiRpr4s damiflseieki frnadi fe At
igventioﬁ% atlTeastq£boan50a§5$‘gfagggétﬁgﬁgﬁﬁgfbﬁ?o “
t des@osac gemarzdlydeais ip Gsicr boset b adionsioll gexitonibidaiv aildblayt To
5.mnutes. .In yet other odi. ts of the invention,
BB lissp Bastos opd ot LBET S 0e PeTRRION fagHId be
afh%ﬂ# 8 QfbreAAb tﬁee(ﬁ'ﬁl b saipQulutidP Y6 tHaf it %gulheaal% a"’l@@éﬁc}qcﬁ@% 100%.

of the posaconazol & conposition is dissolved wthin

about 10 m nutes. Finally, in another enbodi nent of

t H049hy dive ipespcoprzeteegoatiiopitigns peihs invgpben prebygblahayeast

a % ] t % t..l 0%

o ol St SRR RSt u S L8P ot B0
Meotdp@stior] VARG 1vEH SEdthidr cdibddim@ited ethalwentfiggatlcad absut 30%
a medi um which is discrimnating. Such, a dissolution
neBMURIshAPut AP Garfdke pesacansrEglc gpmpeayiton isdlisselyied miigin about 5

c H{ﬁﬁﬁl@su I ];a:}ﬁ{ Wﬂelpérﬁgés%ﬁﬂléntg 3y J.[H%gnyc%%n,gjr&fe?a%gynét l%aﬁte 40%, at least

di sso prof 1 in gastric julces,
diab@n 504, enleas dbeun60%o, pt keditabowte’ 084, or at ast @bout 80% of the
dissoluti%n of a_con .siﬁion. An exenql ar so] ut.i on

A di
mBAYGAN47S e THGHE8T Yih vigHe 2P AY HIARtes  Finaly. 4 another
S @bl A6 Bhe SHleh@s® pdre@bR3R 1t At%%%f;m,rméa@na&h 86%8, at

amount di ssol ved can be carried ou o
s prst abophHtoomatat Ieastrbeut Y04 dhide pbsadenanetehuodhpomtion pedissolved

Phar oei,a) can be used to neasure dissolution. 6.
i

ity of the Posaconazol e Conpositions of
the Invention [0051] An additional feature of the

P PBIB0P N SHokutioAlis Prefordly @lcasleed wad mé@iuhh@hieRfs discriminating.
conmpositions of the invention is that the conpositions

r Sugh & gispalution mpdipmayilk pradegertwe tviepedifioengdissobitian @rees for two
Si : - di: e t:i [

" At Hhe L AR A RARATROREC PRl LELE oL e
udokolaten micdiureis ipasidtive of @s aice dazaligorcoifpasnidstion. dn
the inventiop did not re-disperse to a substantially

n 3&%@?@ OB MU i 4HEOHIRSHBMCOR MRS the sudadtind

besilntiSurdf {efded orshr Hetdhingoh B IRASRRANGZIIed ddh Be

a hanopartl cul ate size.
carried out by spectrophotometry. The rotating blade method (European

Pharmacopoeia) can be used to measure dissolution.

6. Redispersability of the Posaconazole Compositions of the
Invention

[0051] An additional feature of the posaconazole, or a salt or derivative thereof,
compositions of the invention is that the compositions re-disperse such that the
effective average particle size of the re-dispersed posaconazole particles is less than
about 2 microns. This is significant, as if upon administration the posaconazole

compositions of the invention did not re-disperse to a substantially nanoparticulate
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[0052] This is because nanoparticul ate active agent
conpositions benefit fromthe small particle size of

wo b®7ae3pwve agent; if the active agent does noRCT/US2007/069477
di sperse into the small particle sizes upon
adm ni stration, them "clunps" or aggl onerated active
agent particles are forned, owing to the extrenely
hi {1l : em
R T e B R L P Y B
oypesaabhazpkedootd wmopartifulete seeer gy. Wth the fornul ation
of such agglonerated particles, the bioavailability of

th sage form fall.. [0053]. I n other embodine

ofOSHE i Br Y @i prah Bt vt PasOL SEBRDTS bt rom the
S @bl PhrtidRY JirAItNEadtRB aE&Ht; if BRY dctict 8SenHodshRt HRYERS inddlthe
have an effective average particle size of |ess than

apoall prigiste sizea perb adminidEHomHcn celympRapr aggkmceragdective agent

" Bt Brc R Rl RO AT AR AR AU AR AT
t Ranbpakutatd SRRnMMAd the siferfbayhaahiodtivihg Géco s adh&ss ahl@trall

about 1100 nm I|ess than about 1000 nm |ess than .
absetign fiee cneeys Wih ihedpanglagopotich paglemerigd netétles. the

zﬁgmpﬁkmhﬁg§fﬁgqgsﬁgjg%nﬁﬁg&Pn] | ess than about 500

ess than abou ess than about 300 nm
| ess than about 250 nm | ess than about 200 nm | ess
t [$3hb duvthebOmbodiments ©f theanvebious thd 6@lispaysed pesicotranle, or a

abqut 75. n r |l ess than_.about 50 nm as sured b )
"o S Phrgo RS o fiah sudgpy v eiape avcrage paricl
aRRE 8PIck@than ABE N QLS thadhABE4] 19D MBQVE&K thadn®out 1800 nm, less than
nanoparti cul ate posaconazole or a salt or derivative

t Reousdf0¢ bmpless than aBousfl 6pMam; frvethen ehow AP M, tsathaniabout
'§ @(?Herfé'ss%m%b& 1836 RAPALS 15 LALE 1POF AFORRERLS about 1100 nm,
par ICrlnés upon adlm ni s?ra 1 on I[10 a mahmal , SucC as a

h WEB tha@rabaiiti 18D nnd $esdl EBABH 0O Yess than about 800 nm, less than
reconstitution/redi spersion in a biorel evant aqueous

mebrw 780 am. iavathappbowrG08am.yess hasrabgit YPhrm.dpss tharnyabogt 400
; glmie%ghﬁﬁ%&ﬁ%ﬁ %E&gg&g Q! al%o{?tafStO' fth 88ss!tiarl SRt E(n)aﬂhlblgss than

m crons. i orel’'evant aqueous nedi a can
anayowrrdi@aus lar diaa abowt 100xim, e thdneabdesi Y wd, ordedsehan about 50
strength and pH. which formthe basis for the .
b8 &t BFaTIE l&fﬂl@ﬁ'éci‘%%’ing mefhds JREGreeaP T 3ﬂwr P priate
stiegikh are those that are representative of
physi ol ogi cal conditions found in the human body. Such
bi or el evant aqueous nedi a can be, for exanple, aqueous
e[t oMareoww) the nampaicubitpupasagaakelt poasalpér damyaed thercof

?ﬁférgla%sgtﬁ?rgg)%%he i%{len%io%%ggljbﬂagreimolgtict r% {sgeorfsi’on\g@i[h%hnarelégaitgé&late
posaconazole particles upon administration to a mammal, such as a human or animal,
as demonstrated by reconstitution/redispersion in a biorelevant aqueous media such
that the effective average particle size of the redispersed posaconazole particles is less
than about 2 microns. Such biorelevant aqueous media can be any aqueous media
that exhibit the desired ionic strength and pH, which form the basis for the
biorelevance of the media. The desired pH and ionic strength are those that are
representative of physiological conditions found in the human body. Such biorelevant

aqueous media can be, for example, aqueous electrolyte solutions or aqueous
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pH and ionic strength. [0055] Biorelevant pHis well
known in the art. For exanple, in the stomach, the pH
WO a00ges$3390 om sl ightly |l ess than 2 (but typical PgT/US2007/069477

greater than 1) up to 4 or 5. In the small intestine

the pH can range from4 to 6, and in the colon it can
range from6 to 8. Biorelevant ionic strength is also

. a o

‘é\ﬁé)l:ugﬁkgd’i’g%ly garl]lg hiide ?J bagg ﬁta%nﬁ)tlﬁt%%rlg@ d;f*t ée%gf‘cgtéggleQEe desired
i pHesiioat sfréngtld has an |on|c strength of about 0. 14.

See e.g., Lindahl et al., "Characterization of Fluids

vt B R &@ﬂ%ﬁﬁ%%&é%ﬁo e i B8 st the
| pHOGh @ VRSN Nyl 8S thdd 20kt HPMally StdaR@idh quuﬁttbﬂ dr8Stn the

solution is nore critical than the specific chem ca
c omeld testing dley il aeggl sanga fpmobio aad pHhg selopdhiaa range from 6 to 8.

. i h o
S‘BI ngﬁ ngtv t\{gﬂlg g né??lg%gsogg%lgk;&% 1&1*%9 49 F&?&Fsrtﬁ? ?gs’trlc fluid has

I'nations O pbases

S afl@rec Qfen@thl dfiapbet (O wigidd fastad Btdtebﬁﬁ:@tlrma fo& I(als @ ionic strength
weak aC|ds and corresponding salts of that ac

nBhainuePiléd. 38ecgollypsiest stele ‘é@rawrﬂa@gn OEFbudS[foUsﬁ}e Stomach
RERA Fﬁ)‘%ﬂh&l J‘eiﬁ%u%%&{)%ﬂdt\%ﬁl% PR 1@&” 1Q€(4) BYY_585€1997).

not lTimte utions,’ rangi ng
concentration from about 0.001 to about O 1 M and
N&@56 olluis ibelmeved theat thermgd kmd morcsreh gthtdf oire testoniutibo it more

0. 001 out es th reof . FEor

e RndRe tee gl Satte A GRprogfige bt and fonic
| kit dopitlvd18es ARDEobRidedYhidehbh ﬁﬁmh%% corbRbiorR: CQJsteré'Qlds
or |l ess, about 0.001 M HA or |less, about 0.1 M Na

rs%%@sesab@im sigglo pr muMade corjugae gmdéu@mvall@ (G@;melq\sw@ls and
R R G0 GRS FG Bl e

representative of fasted human physi ol ogi ca
CPO0HT7] | Rrepresomating dietiohge pdudnad can be,bus breanglikited to, HCI
condi.ti ons of the proxi ma] gastr0|ntest|nal tract

[ 60BBPnSEra@gnedn 39?@686?’?&%?‘?%@1’06‘#@ Q¥ tg abput O\ Meiand diagi
Nk(')'fglons gjm %r\'%‘ntrgﬁgt{ E&H%Gut}@dﬁo%bm&'d 12M %H? nfiktures

1, respéctrvel sol ution si'nul ates
t ylmrmﬂ Fax:emnmlez ehdirblyomsldtonsdan be,tbnearstnotbimited &, about 0.1 M

oxibon GT MEC) offes> ef e adoh SEIRATR Scetontrd M Nac

t Bf RYGRBS oL IEMPQAYL ori18G] 4H8LNG.00 NR1 Sast Btolbﬁt esd ﬁlﬁ&ﬁres thereof.
l'ui ds, al though concentrati onshi gher than 0.1

may
é)f st olpetiolyts sofutionate0 ¥ MoHEbmul/ et bha! WaChiare ltﬂh@t representative
h %%@te@hu%{a% %El'ysiological conditions, owing to the pH and ionic strength

conditions of the proximal gastrointestinal tract.

[0058] Electrolyte concentrations of 0.001 M HCI, 0.01 M HCI, and 0.1 M HCI
correspond to pH 3, pH 2, and pH 1, respectively. Thus, a 0.01 M HCI solution
simulates typical acidic conditions found in the stomach. A solution of 0.1 M NaCl
provides a reasonable approximation of the ionic strength conditions found

throughout the body, including the gastrointestinal fluids, although concentrations
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[ 0059] Exenplary solutions of salts, acids, bases or

conbi nations thereof, which exhibit the desired pH and
WO ew7a43Bv0 engt h, i nclude but are not |imted tBCT/US2007/069477

phosphori c aci d/ phosphate salts + sodi um potassium

and calciumsalts of chloride, acetic acid/acetate

salts + sodium potassium and cal cium salts of

. . ! . . h ' L

P OUEREL e 030 G GRbULR] EARAAR] B BRort 7B HE puman G1

atiad/ citrate salts + sodium potassium and cal ci um

salts of chloride. [0060] In other enbodi nents of the

in iqn, the redisper.s asaconazol e or salt o )
oDVRIL: P3empliEy SEFE RO R BT SRRSO konRin Gl théreSt which
(egslbR PRy &8led gﬂﬂaﬁd i QHmat D RNl DB noP [imABY tPpHMphoric
sui tabl e nmedi a) have an effective ayera?e Bartycle '

s keid/phpsihetessalthasodibol potagssem ehd palalyausalts gbohlamde, egis

th t . le n
A0 RRRR e S . AR A REHE P8 Mk ERubhe
abeidibickffthatengalts €ssdiihapotabduth add04lcinmm sallte 88 cilbidde, and citric
about 1200 nm | ess than about 1100 nm | ess. than
apgidicitipenlism sodawy, nofssiuBrEdcalsoom s#s afcdloridaan about

800 nm | ess than about 700 nm | ess than about 650

n S : L |

'ER060P 53 bIREE o ARR el of T ind fifion! HBRABOIEd pothcilzole or a sl
t baderatbtiut theC®f panticles 96 thehavensibo (tedBpEserhin dnegsedusalmorelevant,

about 300 n | ess.than about .250 nm | ess than.about

5 Gb g Rl S i BEYe Sogforive Pudile mElapga ot Fogtan about
NPss R SLENAV0BRAN Tes{ ThaRMbo@r 1800 $itn, 1R haa kBt OO MM, less than
as neasured by light-scattering nmethods, mcroscop

y
orb@itHEPO appespihianpkourd SAG R, leSutian gberdd80 s, teapihen about
f asyr | ef f Ve average partigle sjze.are
kg%(\)/\(}n'%iﬂbfézs;ls tglglrl abou%"i?b(y nm f’essr B98 f))(?ult 1:1?1(5 ?Weiegsr ‘%h.an FB% ﬂ)OO nm,

son of "ordinary's

Resdk gaamasbii d00tyn, ¢aR the dbest & nis) 186G thdyatdut TEDhE, less than
means known in the art. See e.g., the exanple sections
ofbaut §50 pay, &ss thep abgutdPg nggdess gh\an"aéem P Oma.dess than about 500

5 : e e ctic
DARERRL b1 O SFRIPAS AR TR0y SUOFL S st
Dabatt 300 Sod ilasmlﬁula_boﬂlmt)inmﬂﬁs 'tHan dBosOnaz,dbs than about 150

Conposi tions Us in Conjunction with O her Active

A&gln &ss th@ggg?ut-ﬂﬁg ngh degs Zagp%t, 7501}maor§%§s.tth%1rabo.ut 50 nm, as
derdauatd Bf i LS ERrin GROROR HiGBScoBl, drftndr lagl%}gﬁae nf@bds.
additional |y conprise one or nore tonpounds useful in

t Beclpmetheds swtabkrfdr meearing stfectivefayagat pantitkecizecme bimgvn to a

"Ll edr JRgAP Gt ifhelle Posaconazole

[0061] Redispersibility can be tested using any suitable means known in the art.
See e.g., the example sections of U.S. Patent No. 6,375,986 for “Solid Dose
Nanoparticulate Compositions Comprising a Synergistic Combination of a Polymeric

Surface Stabilizer and Dioctyl Sodium Sulfosuccinate.”
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conpositions can be adm nistered in conjunction with
such a conpound. Exenplary active agents that can be

W@ 0077043300 at ed or co-adm nistered with the posECDDSN01/€59477
formul ati ons of the invention include, but are not
limted to, steroids, antibiotics, and antifungal
agents. Exenplary antifungal agents include, but are

t limtednto, ' - i £ ) . .
el e 617, Lot LN B ok Sty
di proprionate)), Fuconazo‘lA , ketoconazol e

| I tati 070l ] 1))
0021 bR, 8 o A RIRER ol SO tdsof he
binveatnazml lditichakdy eorfipréy¥sinatot iore c@hpEds usefillnin the prevention
(Gis-PEQr), Gisactin(r), Fulvicin PPQr)),
cPeq BptmeRt <fi fungah anfeqtiopragd relyted difcesshrens ShePtpeanazele
( EARpF R qn LENERLA LN R RHRARE s BOEPBYR Excmplary
8 actRaragnite tiadt cidabopmafdrmoldtat @ deeslaconezal with the posaconazole

ositions El.imnate the Need for. Toxic Excipients .
ofoE o Pfféﬁil%‘reagowqc s Byt a6 nat i t@é_&?f@ﬁésanr%}oms, and
fD‘éHthu?ge{l Whidtd t Fx Q83 anﬁﬁﬁfé@% %eﬁis_iﬁ&ﬁ@é? Bt egg st B¥e PR,

ormul ate for I njection or usi on such
i nlotraaazode (Gyne-Lattiman®sMytadex-7®ubetutsam$dus, or

i ntradernpl. routes of .administration. Formul ated,in.

¢ R R RaR SR BufsD ahis el denoic Nizoralw)
C U, fueifoz6le (DMR1daN®Nirh @hag)lé (8 fvadRd xR CariiRtericat B,
toxic excipients or carrier vehicles with high or |ow
pbuiegeranisitye (BRontR), giwed bl iofCHinBEGER, i(risaetingy, Fulvicin
LinGi eral. f | ation i | [

T AL B LML AP Bbis 3R s [on e, Mysgorio,
wekicokdrolmitrate OB et®K iahd ecbnarolt héraad (Spacdzole®).
aqueous-based carriers are particularly preferred. B.

Nanoparti cul at e Posaconazol e Conposi ti ons [0064] The
P W QLzoledo

i nventi on pPovi dé’é‘f‘?{ﬁﬁﬁé%‘t“%ﬁg‘c&‘&fﬁr 083459 mpositions
posaconazol e, or Edimjippte the Need foraT oxie Exgipiends or Carrier Vehicles
particles and at Wishdtighae Lowr pl detegmgsifpr Peng Sohwbility
surface stabilizers preferably are adsorbed on, or

a$@edi aertnigralipomphsitigny hay be &frmukitedoios agenti@n o enfusion such as
particles.. Surface stabilizers especially usefu] . . .
bt o PR T B 50 s PEE RN Ry S & Hlpinpgation
WFbFhulhiee 15 thif Meencdftht AgnopanipRikd pesudobiagolp 05 AENIRERIoF the
particles, but do notchemcally react with the =
pdvseaeRdBn@atsdhe neadder Wi axewiqnts errgrngr yghicloy with high or low

SRR S, 5 S0, LA rmions
[ 0&h]e fohasqginhebie Manhaviaaphamaatgizailpatosp@bdle solutions well known

osaconazole, or a salt or derivative ,
pto those skilled in the art and aqueous-based carriers are particularly preferred.

B. Nanoparticulate Posaconazole Compositions

[0064] The invention provides compositions comprising posaconazole, or a salt or
derivative thereof, particles and at least one surface stabilizer. The surface stabilizers
preferably are adsorbed on, or associated with, the surface of the posaconazole
particles. Surface stabilizers especially useful herein preferably physically adhere on,

or associate with, the surface of the nanoparticulate posaconazole particles, but do not
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t hereof, conpositions together with one or nore
non-toxi c physiologically acceptable carriers,
w@ejoanadsve, or vehicles, collectively referredP@DUS®07/069477

carriers. The conpositions can be formul ated for

parenteral injection (e.g., intravenous,

i ntranmuscul ar, or subcutaneous), oral adm nistration

I V. . of

| Une caﬂiyo %ehtt%ttﬁ he F&?ﬁ&%ﬁ _?Jreaggl orRgIEN gtd5¥1a§a§t adsorbed

buwdaiu]esion tlreewrfsteestaiahzenam csapeially dree af mt@mcﬂ@plac atoss-

ggknlstratlon and the like. 1. Posaconazol e

PdPt#Pes [0066] The conpositions of the invention

conprise particles of posaconazole or a salt or

degiespt iMhe ptdishtarfentidhalsh afidlidds §SsdeBRa AR, bia Salt or derlvatlve

crystaII|ne phase, sem -crystalline phase anmor phou

ptt@g@ COERHOSHIPDS tqg@thlsr withoae opmoge rasntoiisathysalogheHs @ﬁceptable
r%lé{s gc‘f’ fiv %?sa%t sc‘ CLHQCQWLI (I;Q%Er'eg % 55 d&l%rlé)r TR gornposmons
An onevsur race’s I'Zers & used ' the

| cmem fMulatﬁi&Bubarsmfaaﬁ@ecﬁfbabe ki, igfasendiis Cltre@tsddéar, or
enplo ed in the Invention include, but are not limited
t Subc sorglrdeniingatignop gakd. élqﬁ’fﬁia%ﬁf‘é@ﬁﬂl fQug), vaginal, nasal,

e’fé‘c‘ta‘?' % Lot § mg 5, %‘uﬁﬁtteﬁts o'?‘atdrﬂ)gfur & al QhtSa CP‘?s%MQier S,

IOM/nb cul ar t ‘ol goner's, ‘product's and
S urtfaaemtaneeﬂ, or%plba@dnﬁmlaﬂmﬂomz ardsthe hkb.ude noni oni c,
ionic, anionic, cationic and zwi tterionic surfactants

or conpound ent tive exanpl es of
surface sta 1||ng§L$ ﬁhtn (i ncl uding for

ovi ne serun1 and human se n).,
hi@%i fﬁlﬁ ﬁ9mpﬂ§§'[1?f§ﬁ| § t?tVS%’n(CHHWt%ﬁ B%It]tc%g rT}”posaconazglc ora

hy Rt SR HvasR) thelR¥E PRYPIEAX @a%lﬂetﬁl ‘a%?ystalhne phase, semi-crystalline
pol yvi nyl pyrrol i done, sodiumlauryl sulfate,

dibbaseydrgerphasudesh atei-ametphvusphasa e wombaekiomihercof.
(phosphati des), dextran, gum acacia, cholesterol,

tragacant h, ZSteag'QFQQ 111Rle&galkonlumchlorlde
caIC|un1stearate nonost ear at e cetostearyl

SLEBIE CoRfSTRES RERarST R sl @il haeg in e

eifehSors uctkf@lsuaet@naﬁﬁ%mvhﬂem@ﬁ be BRIPUSEY at hyhenation include,
castor oil derivatives, pol yoxyet hyl ene sorbitan fatty

abiipre spuigitedtogknowharsapifad slcagdnjc Baampegytieal excipients. Such

T I
TRERPRLC o ST RO AT 0

( eraglucts Cardbavfaxtants5S0fade saabiliRB4i0cud¢ himiomcGaniol atgdnic,

pol yoxyet hyl ene, st ear at es, CO||0Id3 silicon dioxide,

p Ry ERd ZWiierigRie s HERHME 8T FAMRREdEal ci um
[0068] Representative examples of surface stabilizers include albumin (including
for example bovine serum albumin and human serum albumin), hydroxypropyl
methylcellulose (now known as hypromellose), hydroxypropylcellulose,
polyvinylpyrrolidone, sodium lauryl sulfate, dioctylsulfosuccinate, gelatin, casein,
lecithin (phosphatides), dextran, gum acacia, cholesterol, tragacanth, stearic acid,
benzalkonium chloride, calcium stearate, glycerol monostearate, cetostearyl alcohol,

cetomacrogol emulsifying wax, sorbitan esters, polyoxyethylene alkyl ethers (e.g.,

macrogol ethers such as cetomacrogol 1000), polyoxyethylene castor oil derivatives,
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car boxymnet hyl cel | ul ose sodi um net hyl cel | ul ose,

hydr oxyet hyl cel | ul ose, hypronel | ose phthal ate,
woorenyssv@l | i ne cel | ul ose, magnesi um al um ni uNPCT/US2007/069477

silicate, triethanol am ne, polyvinyl alcohol (PVA),

4-(1,1,3,3-tetramet hyl butyl)-phenol polynmer with

et hyl ene oxi de and fornal dehyde (al so known as

L phORRRhy I RUPRLANSy AN LR OD) ABHIKATBINS ol fblc Twvcens”

c S\minl asreey. sTwéenest (i yand Tavaoxisde (161 @pmlamylﬁwmlwts))j @plyethylene

P GR G- o COUBRS 33 APl <042 (L atoh AR HIovwr Bilene

c @@Qﬂai@geéoll@ﬁfa'l Mﬁgoﬂ &1@9"d§ SO A caﬁ'g&lﬁﬂ&l@ls@écllulose calcium,
propyl ene oxi de and et hyl ene oxi de to “ethyl enedi am ne

( Bﬂ@ﬁquhﬂgcltLéOS@@DMmmaﬁwlCdﬂai@ﬁ ppdraxyetitylepllulose,

dot
i efiohriddse nbneS Rt RAT o AR atumipiym sifgate
pﬁhe}tmdamlﬁwp‘owﬁ a(doRéInpPang, Jrkea$)3;3 @f@ﬂl@ﬂlty&ﬁnﬁ) ghenol

10(r), which is a mxture of sucrose stearate and
snebsse wiihsthsdengraxidagmdfarmadehyde (also known as tyloxapol, superione,

dah&ﬂﬁ%&y WB 1R ??%ygﬁ%ﬂgéfsg(@)a)nd?ﬂéér K%ﬁwar%%lock copolymers

Sbﬁathprede oG} and:pl@@g&hamﬁh) @GKolxaxrn(r@S adla, Tetaani) 90&thelso known

. whi che
q rla E %{nﬁ:&@% Kld’zlé% %& t?%@@%&/‘l’ 0 CHixn‘@ @&%ﬁcg%m
n@%ﬁ%htl?ﬁ aHaigbH %?%?@ﬁé bglgg aﬂ? 9&9%5? oxide to eth%lsePe iamine (BASF

mal t opyr anos ucopﬁran
nVdpadotyd ChrpDratimhy hsrsmpanyhhiplhnﬁ;ﬁonm s YT-@BQ&)dW

< tyl - | :
B V%?%ﬂ FB@B&%&ES: ofp%ﬂb@;g-l | ﬁ@ [\}_/}Bislb @%ﬁ%ﬂaﬂ éuéyl gglyether sulfonate

@Pﬂ@lﬁﬁ)ﬁhd N Bt OddgsteruTH 08 wHlcRY mixture of sucrose stearate and
b- D-glucopyran05|de octanoyl Nret hyl gl ucam de;

nsm@gﬁl dlstbar@tegcmijcp hnpolgq)mjmyluh@nqpiypo y-(glycidol), also known as

P n- 1?(?@%1& eurrpq\é{a Eggb@ﬁg %t%g 9xP g?a}n\yﬁ{cf {(;T) Crodestas SL-40"

PEGrodit 1a67);nné, S ARESHEOL afiich 1£C1QM§¢@H@(@0N@J}@9m

copol ynmers of vinyl pyrrolidone and vinyl acetate, and

t RélJ(CHOH)p (06 H B Enyiines Keoidaki Sef)udccontyl owintetisiglieaneide; n-
stablllzers i nclude, but are not limted to, poléners

élBylﬁml@ow@n%% aHdpcyded-mebopyiprnsidesn- dari@th

p&futcggggrlﬁtl&) }cge Bt ga?cfy[fgg?-gnf}ﬂm 1dechep?aq{8olul(} éth§1 i:ucarmde' n-heptyl-
PoLy 'g‘ﬂic%%rﬁ}ﬂ)ﬂ&'é 'ndﬁe% dﬁ MBOhREMEbsiBY. rn'-l‘?éx@l BUD Shlcaprifoside;

catlonlc phosphol i pi chitosan, polylysine

pobmnmnyHnmﬁg@mknnnmwhthbﬁd)ghmbymvmnybnemhmgnyiate
trimet hyl anmoni unbr om de brom de ( PMMIMABY )
h&@%ﬁh&lggﬂnﬁlﬁ?ﬂb?ﬁyl %TﬁrﬁhllCWE#Qﬂﬁed @cty%@oglwwanomde

PEG-phospholipid, PEG-cholesterol, PEG-cholesterol derivative, PEG-vitamin A,
PEG-vitamin E, lysozyme, random copolymers of vinyl pyrrolidone and vinyl acetate,
and the like.

[0069] Examples of useful cationic surface stabilizers include, but are not limited to,
polymers, biopolymers, polysaccharides, cellulosics, alginates, phospholipids, and

nonpolymeric compounds, such as zwitterionic stabilizers, poly-n-methylpyridinium,
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pol yvi nyl pyrrol i done- 2-di net hyl am noet hyl nethacryl ate

di net hyl sulfate. [0070] OQther useful cationic
w@@bitkizgers i nclude, but are not limted to, PEL/USDT069477

i pids, sulfonium phosphonium and quarternary

amoni um conpounds, such as stearyltrinethyl amoni um

chloride, benzyl-di (2-chloroethyl)ethyl anmoni um

A GARA A AATER s TR DT e

c pbbrwlrld'hnmdazbbomlgt‘@end @wmﬁhylmembrwamunhmhylamhmrﬁmbromide

oPe (T T R ey iy Ceny P SrSRAG G ARIcond

Eof%ﬁ@lﬁ@mh@@ﬁ@ﬁu&m&h%ﬁﬁhﬂetﬂw ﬁ{ewsnatw HirRTRR R R

| ori de or bromde, nyristyl "trinmethyl ammonium
met hyl sul phate, lauryl dinmethyl benzyl amoni um

c 501 b ohtonid wijierandeinyin pmurve iy @ caonic

a I ory

(B RLP R L BB0 . S0 Rk mogium gergpyypds. such s
( @ké{;ylltrlﬁiediyﬂmﬁﬂﬁyhmbﬁﬂﬂoﬁdeamml di@-@hlo@ddtl@&)ethylammomum
N-t et radecyl i diet hyl benzy] anmoni um_chl ori de

nBFRglercee@nut iimathil amapaiaayshlesidentibipmids) encoae, methyl
dﬁ"gh%gg@t‘ﬂ?l Q{Iﬁ}lg%ﬂl@ cHibRE &%Jror?! (fég@écgyirfgﬁ{ykﬂ ¥hnRTRR tiBhde,

rinmet amoni um ha
aldkagpil dtmethﬁtﬁyyltcmymmyl ammeaiuhschdodde or brornide Ciaq 5dirnethyl

ks AR B CBl | Bl Brcunide, ot dihidiS T nYiroxyethyl
a laﬁﬁ‘lﬁﬂ?ugﬂ ahlsyibd b@ﬁ%ﬂlmis%%kﬂl BREhShiuAmethyl sulphate,

ethoxyl ated trial kyl ammoni um salt; dial kyl benzéne
d llaalll”jdyilmﬂhlmhbamymhmomdm clﬂmctbeary)kmtﬁet layityl dimmasimyl (ethenoxy)s

EH ]}n or .nggﬁ ﬁ% LaLr { 8‘% %ﬂé zcy]'ilﬁﬁl”g.%ﬁ&i %}monium chloride,

1NngiRrbt day ). {!Rﬁﬂm!ﬂhyﬁms}l MhimehiuaT EHleri@) - tetradec?lhdmethylbenzyl
dodecyl di net hy benz%:}fﬂ amoni um chl ori de
T

b &mFAHEHD R]}llorldﬁﬁ@ﬁp ¥Rl dmicte ] dnda@rlyammqmmtch%rlde N-alkyl and

IR B RSB SR Ry i
, alkdl- tnrﬁélthylamff&mhyh samﬂldwmﬁrmm@md@demshbg haipyl trimethyl
triethyl ammni um ch| or

pawmnmm 9hlerl%tqtlgﬂxa¥ﬁtﬁsirﬂlmnéﬁ@%kylé@ﬂzym@m)lm salt and/or an
ﬁ% em %IIHE 'dﬂﬂ%ﬁi}ﬁ%ﬁﬁc}@ﬂ@ib‘éﬂ&% %ﬁlﬂxéﬁﬁgnﬁh%ﬁlonde N-

rcet nmoni um C
d dui)ebyldlmmhyiyihmwmmn whidnidenN detradecyldimethylbenzyl ammonium,

d | h i de, ‘
RS e TP i denerlyfpyt! ammonium
t El(ll@ﬁhé’ h@d@%&b&lﬁlrﬁ&hﬁbé&% 516&1'0%%@3@&5 Alalicyl BEAERMMNy 1

tm, tetrabutyl anmoni dm brom de,
bemzydnium gllohge.dmrphiciortind emneteiurg isbloride, abletlbergy{ watil

a%m(rzrpo%lulmrll %hl%i?ltder y?fbergzay thneé% an)rflomum bromide, Cy,, Cis, Cy17

trimethyl ammonium bromides, dodecylbenzyl triethyl ammonium chloride, poly-
diallyldimethylammonium chloride (DADMAC), dimethyl ammonium chlorides,
alkyldimethylammonium halogenides, tricetyl methyl ammonium chloride,
decyltrimethylammonium bromide, dodecyltriethylammonium bromide,
tetradecyltrimethylammonium bromide, methyl trioctylammonium chloride

(ALIQUAT 336™), POLYQUAT 10™, tetrabutylammonium bromide, benzyl
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benzal koni um chl ori de, stearal koni um chl ori de

conpounds (such as stearyltrinoniumchloride and
w®reostiemoy| di moni um chl oride), cetyl pyridini unCDUS2DTE9477

or chloride, halide salts of quaternized

pol yoxyet hyl al kyl am nes, M RAPCL(tm and ALKAQUAT(tm

(Al karil Chem cal Conpany), alkyl pyridiniumsalts;

gﬁrﬂ@tﬁylaﬁMiﬂﬁ bRk a(mioﬁﬁé estﬁis/ ?u!&f L @BRJIRS esters of fatty acids),

anof am nes, pol yethyl enepol yam nes,
Nbdittiafdoiina phlnodd, lsiearaicomylnatieleridancmpoungds (qugh aslstagyltrimonium

g BRSSP 0 S50 B5RR R e
ahkiydd 428l aiz@laitéfﬁizé@bélyomgamﬂﬁm%s,OmRAP@iLdB and
azoliniumsalts; protondated quaternary acryl an des;

e KA QUAT W Adlorm &hympssl Gampsny)salksyl pysidpaimsaitakmyes, such as

di hyl a ium.chl ori d and [ v [ Nmet hyl.  vi

RSl TR B8 ARG ol PBl st Lk,
exRMpllahosall Qyletes, Whi aafs/ gy@&ihé,i AEhS saAdsu@h RS Tauryl amine
useful cationic surface stabilizers are described in J

. agtgesstepny aminspeedrde, allodpyrhnismsghts deadltlgnidazolium salt, and

viical. | | : i ﬁ%@g e
fg%%/e; d)@&ésaﬁlﬁﬂﬁgﬁogungll%n g.«ﬂks( %ﬁﬂg?%d’ cﬂ%‘ge 1t ?@Jylalaﬁ&%, ﬁtethylated
Synitachanadymehysich ab papatialst dimdthMaaselonRek kielorid 99 )poly-[N-
and J . Richmond, tionic Surfactants: Organic
CHESR viy! PyTigipivg) %f%ndl@%l}l? g19072] Nonpol yneri ¢
surface stabilizers are any nonpol yneri c conpound,

SyF0Y1PerRgah Kamhdimy Chlionit 98faR sEBIIRRN MMBIRIROUIC atiBnic surface
phosphoni um conpound, an oxoni um conpound, a hal oni um

cotapdaend aredesatibedrind. Crogaamhiet SihgdrcCetompo Swdgctants: Analytical

hosph L di pi .
R BEHAEEL RIBTRIRT iR RTBRIo4f b Db Ben it

a Cyigh@sy-aemRRi BRysEQIMORENL -y AVREdIBeNk@NTINN ;WA J. Richmond,
conmpound, a secondary ammoni um conpound, a tertiary

afrbipiig v aepoiingr e Chenaistariireel Seldseri LPMQonpounds
of the formula NRIRZR3R z + For conpounds of the

)O3 AR i il A 1 Bl by e
abbnafkehiuRd clelbed Cidatbonitnmoor@pdrndl; Khasphoiiiin, coapeufd, An

1-Ri.s C H5CH ng one OR 1-R4 is an al kyl chain of
S@{;%tﬁul@acpgg)ﬁu%q,@ﬂg Qgpium ge@pound, a cationic organometa lic compound, a

quarternary phosphorous compound, a pyridinium compound, an anilinium
compound, an ammonium compound, a hydroxylammonium compound, a primary
ammonium compound, a secondary ammonium compound, a tertiary ammonium
compound, and quarternary ammonium compounds of the formula NRR:R3R4". For

compounds of the formula NR R R3R4:
(1) none of R;-R4 are CH3;
(1)  one of Rj-R4 1s CH3;
(i11)  three of Ri-R4 are CH3;

(iv)  all of Ri-R4 are CHs;
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(vi) two OR 1-R4 are CH, one OR 1-R4 i s C6HsCHZ,

and one OR 1-R4 is an al kyl chain of nineteen carbon
wW@r@me43300 nore; (vii) two OR 1-R4 are CH3 andrOnesSIonr69477

1-R4 is the group C6H5(CH2) n, where n>l; (viii) two

OR 1-R4 are CH3, one OR 1-R4 is C6HsCH2, and one O'R

1-R4 conprises at | east one heteroatom (ix) two OFR

1-R4 apg CH3, 4 ,

I Re ooor i ou O R B o R SR (o R an

are CH3, onelk@@hajnﬁﬂsewsn@&bﬁ(}ﬁmsambbsane OR 1-R4

conprises at |east one cyclic fragnent; (xi) two OR

1-R4 are 1- ph | ..ring; or )
a0 o S Riraal g ciingt R Br GGy Bt dpgRs s an
al i phatic fpRgneHiSef 1iR&ES] ca%&hatgﬁgapﬁﬁees i ncl ude,

but are not limted to, behenal koni um chl ori de

benzet honi um chl ori de, cetyl pyridinium chl oride
behent FYihontWePERI-Br tsel Hj aisk iicla 1l 16 Hicogtpaie CsHs(CHa)a, where

cet al koni umngltql oride, cetrinonium bromde, cetrinonium
chl ori de, cethyl am ne hydrofl uori de,

chl oral | yl met henam ne chl oride (Quaternium 15),

di st ea(yilipi moodfiR-Bhkor Clde obQuaRe R L IHCH dadbenel of Ri-Ry
di met hyl ethyl benzyl anmmonium chl oride(Quaterni um 14),
Quat er ni um ﬁ%“p@fétaélﬁﬁﬂﬂ??%@tem@%’er nium 18

hectorite, dinethylam noethylchloride hydrochloride,

cyst ei i) hyér@shkeRri, des cHi, %hsam}‘mm@mgm?%&&@)of R,-Ry

ol etyl ether phosphate, diethanolamonium PCE (3)ol eyl
et her phospkemarisasat least sk kalogemn chl or i de, di net hyl
di oct adecyl ammoni unbent oni te, stearal koni um chl ori de,

domi ph br?\%? }mﬂﬁﬁf"‘et@ﬁ %%B?Rzﬁaﬁfc?ene Lﬁ&%%ﬁﬁ“m

chlorl | aur ium chloride; i am ne
di hydr ochl oemﬁpmseglaarmsildne ciaglld:rﬁmgmh@ntl de, pyri doxi ne
HC , iof etam ne hydrochl or| de megl um ne

hydr ochl.ori de, t hyl be ni u
chl ori E’g )y Y9 PR R m' one 'Pé%;rlwﬁmk}?%ﬂngo or
chl ori de, polyquaternlun}l procalnehydrochlorlde

cocobetaine twsbeR(-Rl KRNCHMRERIQITR ER 4 are purely aliphatic fragments.
st ear al koni umhectonite, stearyl trihydroxyethyl

propyl enedi am ne di hydrofluoride, tallowrinonium

c Bl dSuclapempraseds dwluder byrerawat lamitesrip Urehpradikanden chloride,

benzethonium chloride, cetylpyridinium chloride, behentrimonium chloride,
lauralkonium chloride, cetalkonium chloride, cetrimonium bromide, cetrimonium
chloride, cethylamine hydrofluoride, chlorallylmethenamine chloride (Quaternium-
15), distearyldimonium chloride (Quaternium-5), dodecyl dimethyl ethylbenzyl
ammonium chloride(Quaternium-14), Quaternium-22, Quaternium-26, Quaternium-
18 hectorite, dimethylaminoethylchloride hydrochloride, cysteine hydrochloride,
diethanolammonium POE (10) oletyl ether phosphate, diethanolammonium POE
(3)oleyl ether phosphate, tallow alkonium chloride, dimethyl
dioctadecylammoniumbentonite, stearalkonium chloride, domiphen bromide,
denatonium benzoate, myristalkonium chloride, laurtrimonium chloride,
ethylenediamine dihydrochloride, guanidine hydrochloride, pyridoxine HCI,

iofetamine hydrochloride, meglumine hydrochloride, methylbenzethonium chloride,
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[0074] The surface stabilizers are commercially
avai | abl e and/ or can be prepared by techni qgues known
w0 poovhes3art. Most of these surface stabilizer SP@Er/ES2007/069477
known pharmaceuti cal excipients and are described in
detail in the Handbook of Pharmaceutical Excipients,
published jointly by the American Pharnaceutica
i at | eat
B e G R e T R LR, S Ao Pea 1y
i poeaipohytrechldnyde; ed@betame, st@aral@bhiem Mm&mmtapﬂwralkaﬂnumhectonite

Exci pi ent 0075 eutic t .
=GPy St ehel o Bhtebe ey TGS RG A pLa imenigm chioride
MRAEh&aed yMGinR a8 afmddidh bRgm@eent s, | ubricating
agents suspendi'ng agents, sweeteners, flavoring

ents, preservatives, buffers, mettlngoagents

' @WH rhamlrsfaceesﬁq’oelmé@,%@ aemmgesially availebloapdpr can be prepared by

X L& s .

[ SEYB TR Sl P ot G b e s Rhbu
npnﬁhmdémtcel, exciiéms endearb eWcaitsd inadithailiarthe Bangbakelies;
exanpl es of blndln? q@nts are varlous cel l ul oses and

Sny

cFPéeguqcenied Byeipipy iphedioinbiiy, thaitepeicay Shagmacpgical
c af%)&llegﬁ)ﬁ’ana 460 pASmNE &Ral #?%ftgsﬂlggreﬁ?htﬁ?‘ (?ﬁ% ﬁﬁe)a-maceutlcal

m crocrystalline ce iCl
nPose 098}, apdcifinellg éhdouparsted pPraBehve. SMCC(t ) ). [ 0077]
Sui tabl e lubricants, including agents that act on the

flowability ressed, are
col | oi dal ?IlcoRn8$5ﬁﬁﬂ%nm§ﬂgﬁﬂ§§FE@F%§|I (r) 200,

. |
I N L —
SWREbLRABFSHiAdifRg @Qéﬁtsn @lM@Ageﬁfs I%Bhbaftin"g' a@bnt§, Vﬂﬁ@ﬂe%ﬂﬁl@a ents
such as sucroseé, xylitol, sodium saccharin, cyclanma

aspesterans flasenn gagsotsf awecrv&msgphué@m fwefting\a(gpmtﬁ,gh&g@gtagts
\%z] ! t r ade f. MAECO) , bubbl
r PR BRI i b SPETRIY R NRbs g ey T AR e

Exanpl es of preservatives are potassi um sorbat e,

mMpaiTe| PBxak@les op Fillfiyl 4patitd aelactbemenshydeits] [ansheiahBydrous, and
salts, other esters af . para-hydroxybenzoic acid such
2 FARHSPASRICADRIMPAS b R dingsagehts 46 Barips celfulpen aid cross-linked
a ®
o oS 0BypaPORAGIc, B AEREHIRR (B SR ioct RPEHOy and Avicel

[ PeBO02, rhlevdoaptlink dlRdss, dndsiliviedhiisaeealtih€ adlluyose (ProSolv
acce table inert fillers, such as m crocrystalline

9%, | actose, dlbaSIC cal ci um phosphat e,
saccharldes, and/ or

[0077] Suitable lubricants, including agents that act on the flowability of the powder
to be compressed, are colloidal silicon dioxide, such as Aerosil® 200, talc, stearic

acid, magnesium stearate, calcium stearate, and silica gel.

[0078] Examples of sweeteners are any natural or artificial sweetener, such as
sucrose, xylitol, sodium saccharin, cyclamate, aspartame, and acsulfame. Examples
of flavoring agents are Magnasweet” (trademark of MAFCO), bubble gum flavor, and
fruit flavors, and the like.
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m xtures of any of the foregoing. Exanples of diluents

i nclude mcrocrystalline cellulose, such as Avicel (r)
woRod143Bmd Avi cel (r) PHLO2; | actose such as | BCT/US®07/069477

nonohydr ate, | actose anhydrous, and Pharnmatose (r)

DCL21; dibasic cal ci um phosphate such as Entonpress

(r); mannitol; starch; sorbitol; sucrose; and gl ucose.

[ , g , .

LR, BeudmRes (i s a e il i

spapylparaben ZAengeiarcid, and i satod bthicecktss af gdredydroxybenzoic acid

croscarnel | ose sodiu Ccross- povi done, sodium starch

o YRGB PRl PR ichidg FLASF OF R AIcaBRl PR K gpmpounds
et @r Aenedll oafiRRtSaf) ®nEfouBIVERA AN bertAKBhRS) SHEAIAS

an organic acid and a carbonate or bicarbonate.

Sui t abl e Q&ganic acids include, for exanple, citric,
t #0088} i Suitpkp dduerftyimgluide pherenagewiically aedentable iagitifillers, such as
al gini |.ds a ri . ang .aci l1s ' I
Pk BT oA ROt SRR A0 A RSPl sort AT o

s adktures @AY Bathe fors@sihgNERAGAlED oNdilRntsintadSmitidcrystalline
car bonat e, potassi%n1bicarbonat ,__hmagnesi um car bonat e,

s eeliulpscgsuehian A vicet BHé@bandLAwgh%rPé{ ¢ bstoae suchaydactose

i nj b te. At i vel di pr
oraphafuf SRR rh iRy Aokl i ety
behepBSEhich 45 ENEIRRALLE fih@id: RASARCORARY & cfRE:tandloficose.
Si ze [0083] The conposifions of the invention conprise

nanoparticul ate posaconazole, or a salt or derivative

t M8 bf Supable disingegrowts oteludaightin ceissleded pelyaingt pgreolidone, corn
particle size of l.ess than abo 00, nm(i.e., .2 .

P einagtat S miif Subhean it PRaE" bt sodium,
13RY3s-pvidbRs Sodih@ntaE0uly cd4R0adihixh@ssthchan about 1600

nm | ess than about 15 nm | ess than about 1400 nm

| ess than about 1300 nm | ess than about 1200 n | ess )
t hAIS2hp Sremples of ptfprvescsnt agraly akRItRrvesort cawRlcy Bish ap gy Arganic
a t . b g n

7 B0 and 9 2 BBhatt 82 Bichltfle 0B Hhat O o R I RN SR
neitrit,essarichanAbduinadOQudipie, shedsict dnanl@biouicid3@ad anhydrides and

| ess t han, about 250 nm |ess,than .aboyt 200 n | ess

t RSl salfoutuiteBls caFhonptgsan ‘Pfaﬂb%%%ﬁm‘il@ge’rfﬂﬁ Xl pAdiHm

ababnate sBHﬂunPlSicit%&?até,gbg&sﬁﬁﬁ%ﬂ%gaﬁ%otgs%i&ﬁﬁ grr%ﬁfb%i;at@y

i ght-scattering metho m croscopy, or ot
appopiiracerboeithoddiunf gigsut cBpotiae, letysectdabenateesraigaginine

i cl ' fl han .abgut 200 m it | t
{RisposS, 3RSy arty e Polaobudents fibadnnd (o Sherescen
Pasiple hRy Dk peeseit. | ess than the

4, Nanoparticulate Posaconazole Particle Size

[0083] The compositions of the invention comprise nanoparticulate posaconazole,
or a salt or derivative thereof, particles which have an effective average particle size
of less than about 2000 nm (i.e., 2 microns), less than about 1900 nm, less than about
1800 nm, less than about 1700 nm, less than about 1600 nm, less than about 1500 nm,
less than about 1400 nm, less than about 1300 nm, less than about 1200 nm, less than
about 1100 nm, less than about 1000 nm, less than about 900 nm, less than about 800

nm, less than about 700 nm, less than about 600 nm, less than about 500 nm, less than
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effective average, by weight (or by other suitable

nmeasur enent techni que, such as by nunber, vol une,
we@e@433p0 e., | ess than about 2000 nm 1900 nnPCT/BSD07/069477

nm etc., when nmeasured by the above-noted techni ques.

In other enbodi ments of the invention, at |east about

60% at | east about 70% at |east about 80% at | east

?9&& 480 %, #dss h{%ﬁ%o&%%n? 2% 19 Abul RS m qp&%ﬁa@@o@t 200

e posaconazol e particl'es have a particle size

| e85 ldshthan aheutd50 ent, iless tlaanerbagte] 00i nne,. 1¢ss|tbaasah0ha?15 Bibooit less

?l@géaﬁ{)utl o 2{;6?]68%1?1%8 bgﬂgh‘bsclag?rlr&@e@pd% [n%gr%gtlopy,nor other

n@ﬂﬁgﬁﬁ&bQHMﬁhg posaconazol e conposition is the

particle size bel ow which 50% of the posaconazol e

particles fall, by weight (or by other suitable o

m0$dt e fien tanteéf@wmméyage siriclegizoof 1y ghansabphie2 (PQrmy’cit ¢ meant

> ltl%al‘? at%lls?‘%)%%f‘%ﬁ&z% onazélﬁ Z)a&%%%%g g BLI%CB%F%e o(fll 8 than the

Sul ta e neasu

t effbetivguedragh. by@@ﬁ@lﬁr(bfla}t other @ﬁtaﬁ@m@maﬂl@hﬁeaﬁﬂque such as by
Surface Stabilizers [0086] The relative anmount
pHEREHR 391@% ctey, ige-Jagstthat abgat 209yl 9109@%6\800 ﬁlﬁld elgpavhen

Ol ARfr&d 5 ‘%GE)SV B@t@&i Itécﬁ laeLah o\’lfé? ¥m%&ilﬁ{e¥1ts o-mﬁ"e invention, at
qv

opt1 na the In i dual” conponents can
d mcaetmdbpuf 61)% at Mapl abouum% atheasparout 8oaat lpasanon 0%l & least

se] ect i C ophi li ¢ bal anc HLB) , . .
{"%"rt 3/ Por it ea%dlboug Eé& }F%\E‘égai’%ﬁ‘%?lﬁ rli’a’&?c?fiﬁg‘@é‘? a Pz“’“de size of

S@lsyiHaAMge Qfectibe av%ré’é@ b b.ZRKs thh Gbodt 9880 hm] 1800 nm, 1800 nm, 1700

concentration of the posaconazole can vary from about

9amG¥ict o about 0.001% from about 95% to about 0.1%
or from about 90%to about 0.5% by weight, based on

i Lo E T RLRE A VRl ST bl BIRRE LRAERLSICAR Aaconazole

one s |f|zer

eX61pdLidiSis [(ROSHicld Biee @@16WE1EHE ommﬁe bhac@tazdleaiticles fall,
one surface stabilizer can vary from about 0.5%to

abyuitcig (gdovgthersyiabie mgesusemoptiterhaismal Joulgoky. 1390 fsithen
i g%tcle]sgz@ﬁe?ov@wgl% % gﬁ/f’he %sa‘@ﬁh%&v ak?@ﬁgsdfaﬁan legg% (or by

conmbl ned dry wel ght e po SAconazol & oan
| etist switablesucdsacencat @bhdiquer, not i ncl udi ng ot her
exci pients. 6. Exenplary Nanoparti cul ate Posaconazol e

posaconazol & bl SRCPYPHILE HRecogo AR ortass Seabilicers

TIE(?OSS%] The relative amounts of posaconazole, or a salt or derivative thereof, and one
or more surface stabilizers can vary widely. The optimal amount of the individual
components can depend, for example, upon the particular posaconazole selected, the
hydrophilic lipophilic balance (HLB), melting point, and the surface tension of water

solutions of the stabilizer, etc.

[0087] The concentration of the posaconazole can vary from about 99.5% to about
0.001%, from about 95% to about 0.1%, or from about 90% to about 0.5%, by weight,
based on the total combined weight of the posaconazole and at least one surface

stabilizer, not including other excipients.
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exanpl es are not intended to limt the clains in any
respect, but rather to provide exenplary tabl et

w0 o00mkaPe ons of posaconazol e whi ch can be utiPCHE/200TI069477
the nethods of the invention. Such exenplary tablets
can al so conprise a coating agent.C. Methods of Making
Nanoparti cul ate Posaconazol e Conpositions [0090] The
nﬁﬁmjﬂ tying %Eﬁéeﬁtr%ﬁ&fqﬁé‘étqg%t oftd siftfaRe kttabﬂ’llfzeld&'h'% {réﬁ% about

ere conpositions can be made usi ng, e,

moIS% tugabohb%@@%z&@m@bout;ﬁr (b%ltq» Rbcautt 9919%,f0r éom a‘tg)ut 0% to about

t | t t hod
S BHG DR AP bR T TR Cot St hecaapgple and a
d ?e%ﬁ}trdﬂé%grfh& ed181i 2B 8bt B@hﬁf'ﬁg othBit &Q%etﬁi meki ng

nanoparticul ate active agent conpositions are al so
described in U S. Patent No. 5,518,187 for "Method of

G i ndi ng Phé&r mac Exemplary Nenopandedate Rosaronpaele fiables

5,718, 388 for " ClHoermulasieons Vet hod of Gri ndi ng

Phar maceuti cal Substances;" U.S. Patent No. 5, 862,999

f P0089Me Skhuctalofxe@pilany pog.cirap ledeld ot fooallaGubstrapives bélow. These

U S. Pat t ) , 5.3 f "Co-M i pi ti )
SERiEREnar ek et B Thimsa Ry G Rkt ya Phpvide
Goeuhplaibighibi REfulatibhsDI Pt @RhzoNOwhRh @8 b88RIiFQrin t@nethods

M croprecipitati on of Nanoparticul ate Pharmaceuti cal
Agétircsnygintinn. CByet exiemBlasyvtdbldiei¢ 4 adsoscomnuisg a cPafieenG.
5,560,932 for "Mecr opr eci p| tat| on of I\Ianopart| cul ate
f’har mageuttcat /-\gfa i hi?e4° 133—for
L R L T T
for " I\/El_h_o_d_o_f_i@ﬂﬂpnﬂﬂ St ahl e Drug I\IannrgﬁKgl cles; "
U S. PatRasecanezols 510, 1 18 for " Pr#wasa0 tsfabppedl i ng
Ther apguiyeo@ohmesUSPons Cont ai ni jnapohia hdmeaoutT@®s; "
and U. S.DRasgaSoMam, 5]#P70, 583 f or| dtat hadatafut PO epari ng
Nanopar|tgeltge Gepposi t1 ons Cont al ni i@y @eBout 500
Phos phdtd i {15 [heryREREAE, Nf@gf egatt Plhout fitd oy Wt CN ar
spec i oaldl e MRS RF DY T ef o Beeso LOTRiT agi™™

[1°]

i sper dSHATELATigoSial PP of 120590 1§ (03Ht e age
f or mul dtGx Vi b@,ut—,%(}‘@ q,] pt;300

aer osol [Magiosiumebicaratee NEans . cont r dloue.5rte pleat &
formul ations, fast nelt formulations, |yophilized
formul ati ons, tablets, capsules, delayed rel ease
fornul dtions, exteasied: rdleaffry RAndartic@ate pulsatil
rel easq formulati ?H&coﬂ&i&?@ThHﬁ?ﬂbﬁhﬁlaﬁ%h%se and

"4,;8

D

AU < 0 A A |
0saconazole é“_bout 100 to about 300
Hypromellose, USP about 30 to about 50
Docusate Sodium, USP about 0.5 to about 10
Sucrose, NF about 100 to about 300
Sodium Lauryl Sulfate, NF about 1 to about 30
Lactose Monohydrate, NF about 100 to about 300
Silicified Microcrystalline Cellulose | about 50 to about 200
Crospovidone, NF about 50 to about 200
Magnesium Stearate, NF about 0.5 to about 5
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Di spersions [0092] MIIling a posaconazole, or a salt

or derivative thereof, to obtain a nanoparticul ate
waelr®pesBddION conpri ses di spersing the posaconazpdEUS2007/069477

particles in a liquid dispersion nediumin which the

posaconazol e is poorly soluble, followed by applying

mechani cal neans in the presence of grinding nedia to

d
T S T

di Sper stof—Thearupcan—oe,—T or—eXahpt &_, Wt
saf fl owe oil i ﬂmﬂﬂnentf but anol al \IPQFI

pol yet QSWHHZQ}?M (PEQ _ hexane a‘tmu{ %@Qﬂi@rﬂlbou%zzs

pr ef er r|ddyntomplessi B8P redi um i s wal #out §DBodputrie
posacond2aiusatp&8odiual, &8SPcan be r edudedt 2 o shanebdi n t he
pr esendeSwefosatNFeast one surface [sitaht boE@rabout 225

A t er naioiel LoAYPBRRNAZAF & PartTchizei P2 Meuepnt acte
W ONE. AosTRAGnoRYaLACREST a0 T ZRIRub 6(Flo a%g%tr 2?' on.

Qt her Lgl 191% &Mlpl%lé:] ”taﬂme‘teﬂﬁl Jsfe:” abopﬂlg\ tpiq out 133
ne

|®N

the 5 & EUBIAT S br ogess. D spef BRI L BbR 118
manuf adtYlreneswanSicaisaNy or in al $heusdSiedeoytdoaa)
The nechani cal neans applled to reduce the
posaconazol e particle size conveniently can take the
form of| a di sper sTasledt |Exeniplatyelhophiréip@latd on nmills
includeg a ball m pbsac8iald ThhRE Fo#hhilation Wbr at ory
mll, gnd medra _@binlpenafiCh as a spnd m T g a bead
Ml PRI TS PTererTed dug dpidts fbleaiarety
reductild J%mrhr'n'dfiq OPB cive For abdlout 4 19 4BQNE TG o
appar e tDQﬁuﬁ%tﬁ§P@h\1}nhpSrPhp prem x | 30HF%?%@W@ frnm
about 1dWcrasealBut 1000 cent i poi skaboahl$ erabpiag 324

m | |i ng ScdeumappenyéSulfate,Bsi ty of | dbvat b2 enaboui &8

pr ef er dlla¢tdse MondhodiatelNEp t 0 abouiboli0 01 T®NbbPIlSE.
Such r anggsifit@ M cloerdfal e ARIRPT | M5t PAJ dnbeudeianeen
eff|C|quDaﬁﬁﬁ&ﬁkeNplze reduction %t?ﬁ?k@&oﬁ?ﬂ%on

b.Ut ar Magneyg,um"dgtgara'el,_\lﬂlg' “E', ?Jab H)St'o”af)ou \39 > <
hl gh e C1 :j_y LILILILLEL II\‘J MT UUVUCT OO, 1

avuriacsvul ©, T ace
stabilizer, and liquid are placed in a reservoir and
recirculated in a chanber containing nedia and a

rotati gg shafdthbdP6 Making Nghopat-aéding mgédnaamet@hﬁﬁosmons

the medi a whi ch subjects posaconazol e to inpaction and
f6020) f ame gno éiah%fé@a/ 65%@'&&&6‘19 &fhesa%r\d@ﬁbdt% t]ﬂb’i‘é&ﬂ cle
SI ze. [0096] is alowenergy mlli '
pp@@e@%thﬂsaian bs @sldmulsmg;fgr preadtipdls, naidling, hgmpgfanzaatlon precipitation,
lize ed in a
king

rIeFZHr]i% or éégg@ﬁte sui)%tecﬂ_mques E%‘(empla‘?y %{eﬁlo’als f; ma

(&)

-p:_

nanoparticulate active agent compositions are described in the ‘684 patent. Methods
of making nanoparticulate active agent compositions are also described in U.S. Patent
No. 5,518,187 for “Method of Grinding Pharmaceutical Substances;” U.S. Patent No.
5,718,388 for “Continuous Method of Grinding Pharmaceutical Substances;” U.S.
Patent No. 5,862,999 for “Method of Grinding Pharmaceutical Substances;” U.S.
Patent No. 5,665,331 for “Co-Microprecipitation of Nanoparticulate Pharmaceutical
Agents with Crystal Growth Modifiers;” U.S. Patent No. 5,662,883 for “Co-
Microprecipitation of Nanoparticulate Pharmaceutical Agents with Crystal Growth
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rotated at optinmal speed such that the medi a cascades

and reduces the drug particle size by inpaction. The
wore@7a4333ed nmust have a high density as the enp€mySI007/069477

the particle reduction is provided by gravity and the

mass of the attrition nmedia. Ginding Media [0097] The

grinding nedia for the posaconazole particle size

' BAEELON 128 SR GANGS, SHBI08S K NifeSBrddi il ol BHNAnoparticulate

preferably spherical "or particul at orm havi g an

avearagecwicabAkess” tharPaidno No. 3,540l ahdhr “Poroess of Preparing X-Ray

KR %r@o%ﬁ%ﬁr,f;?%?@?@weﬁ'@qﬁm Pom e o 50%or

S hMeH?ord JIPRGRSiRL Behbld Dﬁﬁg DbphARRLL U, Ssﬁaté\@c@ﬁ 0.15%510ha 8 for
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copol yners; pol ypagResighes; pol yacetal s, such as
Delrin(r) (E. 1. du Pont de Nenmours and Co.); vinyl

chdgani d Nrﬂlﬁ{gyeffﬁ(fsﬁccﬁﬁgolg QR WITRE YeriPRivY BT Dtain a
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glycol (PEQG), hexane, or glycol. A preferred drspersron medium is Water.

[0093] The posaconazole particles can be reduced in size in the presence of at least
one surface stabilizer. Alternatively, posaconazole particles can be contacted with
one or more surface stabilizers after attrition. Other compounds, such as a diluent,
can be added to the posaconazole/surface stabilizer composition during the size

reduction process. Dispersions can be manufactured continuously or in a batch mode.
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copolynmers of |actides and glycolide, polyanhydrides,
pol y( hydr oxyet hyl nethacyl ate), poly(im no
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i ggl?l{é%rk%QJe C\HIOL Ian@ h{eﬁﬁ' 1&? taar% Asoe\g 111&1%51 . anber

uce 't osaconazo
conti nuously renDV|ng the nanopartlculate posaconazol e
f [@95] heMedid iniihh'gg chaligk energ HORing Pnecegy. i l?méhar@amid,i sarface
can. be se d fronlthe m |l ed nana
pé@B@aﬁfaﬁ 4id aﬁ‘é’ lRSHVR AT @35&9@&1 &Oﬁvﬁmaare%ontammg
' &eﬁlasﬁl‘a%%ﬁaﬁlyl ﬁﬁ%ell%fi Chh AR tdthe ShaPhGtakdsl the ﬁlteﬂﬁnfvhlch
sieving th roug Iter or Screen, and t [
Osiizects pgraceitazoln tc1> oupasiiquesd @wchfoa@sc@mebyfm@@mgdhe cmyedllol
al so. be.enpl oyed. Alternatively, a screen can be
ufft ic éﬁ“ﬁurlng the mlling process to renove the
grinding nmedia follow ng conpletion of particle size
r e8096] | Ball raillif S @il leadrig® Mitling Paé @k Nthbenep ailling whedli drug,
Posaconazol e Conpositions [0103] Anot her nethod of
f S¥idcsgtabHEceH @gqm@wdn dhe ﬁaaftffriaéwapéaca@) gutpHbagVesselghatys

S Bihec@ut %ﬁﬁﬁé{ g{;ée\ﬂesuglﬁll A gnecd? %EA%E ngﬂd LeStud¥ the drug particle

m croprecipitation prepari
ssabbgnﬂpammnsﬂbaﬁmﬁhmmeénhyt&nhuﬂhgl&ﬁﬁuyesa@&nngmmwhe

the presence of one nore surface stabilizers and
ORI TRHEOR Y n)ravuiegmgmwﬂwn@%d%%swg the ptridion medig-ve

agents free of any trace toxic solvents or solubilized

heavaiiBividaia purities. Such a method conprises, for

eXanprl e: di ssol ving the posaconazole in a suitable
S@0YNt The grinding media for the posaconazole particle size reduction step can be

selected from rigid media preferably spherical or particulate in form having an
average size less than about 3 mm and, more preferably, less than about 1 mm. Such
media desirably can provide the particles of the invention with shorter processing
times and impart less wear to the milling equipment. The selection of material for the
grinding media is not believed to be critical. Zirconium oxide, such as 95% ZrO
stabilized with magnesia, zirconium silicate, ceramic, stainless steel, titania, alumina,
95% ZrO stabilized with yttrium, and glass grinding media are exemplary grinding

materials.
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(2) adding the fornulation fromstep (1) to a solution
conprising at |east one surface stabilizer; and (3)

wEe@ciipisp@t i ng the formulation fromstep (2) UBCTIYSANT/069477
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posaconazole or a salt or derivative thereof, |n
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ersio can ufactured ti nuousl rnin a
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Anot her nmethod of form ng the desired nangparticul ate
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nol ogy nprises an organic or organoaqu
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| FRAER, Blo) Sl AlrRind Shftofely %518 bl ESoprolincjesters. poly(N-

nadoﬂ&nhhymmgnﬂwusa@ﬁmaz@hﬂﬁpavnmta®$ne@Hméndnﬁg on
t t d i )
Bl RS RO e dopBRRERES B, artiodaepagable
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step, the nitrogen and solvent are renoved under
c omiel ibtqlqgigallwrﬂ@@em%é; products that can be eliminated from the body. The

polymeric resin can have a density from about 0.8 to about 3.0 g/cm’.

[0100] The grinding media preferably ranges in size from about 0.01 to about 3 mm.
For fine grinding, the grinding media is preferably from about 0.02 to about 2 mm,

and more preferably from about 0.03 to about 1 mm in size.

[0101] In one embodiment of the invention, the posaconazole particles are made
continuously. Such a method comprises continuously introducing posaconazole into a

milling chamber, contacting the posaconazole with grinding media while in the
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aggl oneration or ripening of the posaconazole

particles. [0106] As a conplenentary technology to
W®R7/14d300 a rapid freezing (URF) nay al so be uRBEHUSm™07/069477

create equi val ent nanostructured posaconazol e

particles with greatly enhanced surface area. [0107]
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3. Homogenization to Obtain Nanoparticulate Posaconazole
Compositions

[0104] Exemplary homogenization methods of preparing active agent
nanoparticulate compositions are described in U.S. Patent No. 5,510,118, for “Process
of Preparing Therapeutic Compositions Containing Nanoparticles.” Such a method
comprises dispersing particles of a posaconazole, or a salt or derivative thereof, in a
liquid dispersion medium, followed by subjecting the dispersion to homogenization to
reduce the particle size of a posaconazole to the desired effective average particle
size. The posaconazole particles can be reduced in size in the presence of at least one

surface stabilizer. Alternatively, the posaconazole particles can be contacted with one
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t hernodynam c critical point. Conmon exanpl es of
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astahilizersgehigh $s injestedanteta arpegcnduuid shehl ¢ | hitrpgert. hEhe
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particles.

S. Emulsion Methodologies to Obtain Nanoparticulate
Posaconazole Compositions

[0108] Another method of forming the desired nanoparticulate posaconazole, or a
salt or derivative thereof, composition is by template emulsion. Template emulsion
creates nanostructured posaconazole particles with controlled particle size distribution
and rapid dissolution performance. The method comprises an oil-in-water emulsion
that is prepared, then swelled with a non-aqueous solution comprising the

posaconazole and stabilizers. The particle size distribution of the posaconazole
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D. Controll ed Rel ease Nanoparticul ate Posaconazol e
Fornmul ati ons [0112] Anot her aspect of the present
WO pwen#izen conpri ses covering the nanoparti cul BEBUS2007/069477
posaconazol e particles described above in a polyneric
coating or matrix. Since the solubility of
posaconazole IS pH—dependent, the dissolution rate and
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pol yV| nyl acet at Napapaeticaiate PasaeonnerlerConmesifions e

co ymers such as those sold under the Trade Mark
llﬂﬁlrﬂﬁbl ﬂ’@bylshﬁs Intachafpnal Pateyt Applidation doi W AAY lﬁem,to Pace et al.,
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affte @amopsd H hgp %ﬂ@ﬁ dehen spswamg the sehiiBp kYo cpppressed gas liquid

POl WIRASicBARLAT ALILABRE: oraRHlMEALIRL] fsRaealcl um

car ose |un1 oxXymnme star
afmqhﬂhuthﬂnwkmehhwmm@abéuhn&ememmnhyhdpﬁkhméﬂ&aens
gel atin, starch, and c§llulose based_cross-|

pdisymarianic GRiahPeRe Gegmoa esﬁme%g@wpﬁmr%ah @53%%@6@ but
taﬁrettﬁ)t figeli itd, @hfhodt @é le@AnOfet e ?ﬁpgnegis%lg}{%han of

l'ymer matrix, hydoxyprop y
hyraftwrgip e thpryd (ﬂuetdfym)e blhlutonusﬁuorpmb&l‘anm ytighteno8homoreghane,

crossllnke N m crocr éﬂt e cel lul ose,
c AET9R2- 3y %0%’8@’16 ?HS(’H;RS’W 8%8?ymer (Eudragit (r)
RS- PM Rohm & Haas), pullulan, collagen, casein, agar,

gum ar abi ¢, 7sodi WENSATIEKY ?ﬁhﬁﬂ‘eclﬁﬁhhéﬂ 0s@ to(GbElH abl e
Y
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C%Bs%%)o( azole r%r “a%% yte J)ocﬁssolveg n a¥arge arnmfmt of solvent, which is usually
much more volatile than the analyte. Volatile acids, bases or buffers are often added
to this solution as well. The analyte exists as an ion in solution either in a protonated
form or as an anion. As like charges repel, the liquid pushes itself out of the capillary
and forms a mist or an aerosol of small droplets about 10 um across. This jet of
acrosol droplets is at least partially produced by a process involving the formation of a

Taylor cone and a jet from the tip of this cone. A neutral carrier gas, such as nitrogen
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Elsphaylggtc()ﬁ()lds Eiuhnmakling Siﬂaah?)t onavbepe geryisinot morathan one partlcle
der| atlve sorb| rs, natural | ecith

pBEFRLeY, sat gt SR SrEIHAL SoLERt iR o Al stream

PeF &f sl parrl Qg Esird %w ElRE @b Ycﬁ@im?bﬂﬂp@ﬁ§ 8f thd PRboess is not
and gunms such as arabic, karaya, |ocus ean,

t caugat fntths appdicatagetan snayg]maqut tocesstih alectrestétarpgdipicaion of the
and xtures andbl ends thereof. As will be appreciated
by ? person skilled in the art, excipients such as
pl asticisers, lubricants, solvents and the |ike nmay be
added DR t h€onoalledReldade Nahbpariticakite PosiRbfaiole ForRulations
for exanple acetyl ated nonogl yceri des; butyl phthalyl
b'{ﬂM'Zf glAtee cabshcctblibg ylesdr ﬁﬁ\feﬁﬁ@i céthgiday boverlng the
ht hal at eacetate tri nmal et at e, droxy propy
n@ﬂmaﬁ@mlam psacerEelg pattisles [§1§$C§7¥bﬁ¢1 ?\)OV@détaa’Pb’meﬂC coating or
P Px{/ E\%% g%?we ﬁjllegglélp?f r‘%y Bgé&géqq\tagole %t @X qeggldg@aglgtﬁgsg%ltlon rate and
c chr[safp&nt bfolafaaflmbllﬂ}é of tlﬂldiﬁ(t@&aﬁlmhaﬁlthlybaslpd'stth@lugh different arcas
t nonogl yceri de; pol yet ene col s; castor

F thi yetgiaﬁtaieﬁ gleglp rsaﬁt@mp E&%%% |P@“éﬂ?fi§<f%"l‘ sustaynesandir
a
ﬁ?f?ﬁ%”?d?%% Sroyi S AIrap &P EFREN S ARRAOn s G B whih
oty lavqntittllrmdma;h&c:nqrblaf $anbmyd hiphtihel c@heantﬂatibgd. oct yl
phthalate dioctyl azel ate, epoxidised tall ate,

t | th
a3y Sherarals Bhich e e bR g ngaigppoce
PRbRORZBle pikndﬁestiﬁ@l‘?&&ésn@@’lhﬁﬁﬂl@trﬁay&lus@dt I ste6yllar, coating

pht hal ate, tri-2-ethyl hex
materials suitable for use in the practice of the invention include but are not limited to

polymer coating materials, such as cellulose acetate phthalate, cellulose acetate
trimaletate, hydroxy propyl methylcellulose phthalate, polyvinyl acetate phthalate,
ammonio methacrylate copolymers such as those sold under the Trade Mark

Eudragit® RS and RL, poly acrylic acid and poly acrylate and methacrylate
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trinellitate, di-2-ethyl hexyl adipate, di-2-ethylhexyl

sebacate, di-2-ethyl hexyl azelate, dibutyl sebacate
w@ea7madsvur es thereof. [0114] When t he nodifi eBCT/Eb®aT@:9477

conmponent conprises a nodified rel ease matri x

material, any suitable nodified rel ease matrix

mat eri al or suitable conbination of nndified rel ease

rrgswfme@tsgéq T?sl o&%lcﬁgd&ﬁl@ Tr afr@ﬁ@dra ngdﬁ,kgbwnyl

0ose s Int art term’
r et@a’idethywmun& acmaterhwilrdxy@som Hﬁttﬁydareﬁulmse mdtald gegcinate, shellac;

hsaraRas abd e dpi ik e eSOy HaLRal PR, sodiam alginate

r gbfasafhclfsPRREAN @Me@los*é SeELSD Bk ﬂm stArcki %Jlg vinyl
or in vivo. Modified release matrix na rials su

f @}c0h¢iehm’fa>e3teitfcfé coffulosremgthes efritulcpsm/@ahatm ptaiahe aruij@llblnse based
K tall] el |.ul di umm....
bR Ribied RbEEr B Thih O AR d b St 835y B 38l hkitiace

hﬁw&mmr&ﬁvdtmmékpﬁisidﬂ o1%ke fmer matrix, hydoxypropyl cellulose,
%droxypropylcellulose pol yet hyl ene oxi de
a

kgosanppylonebylselihosspoleyinyipyaplidimsseosiaked starch,
kpgtloglﬁ) 1:aH n23E lulggé ¥ﬁl‘ilﬁye}rﬁﬁ]‘3%¢g M&Q{hg% legte co ollyrﬁler (Eudragit®

rro one
aR@Lm/Iem:hnm& &laes), paldlad, OSHEag&ﬁI @atie, e@af hahedrebic, sodium

T S AL S
a%tﬁﬂcﬁlé’té)eqrﬁ Rer 8ut Ek- é\/@éd@d %olggmgﬁjty%ha&% (rn wt about 10 k-

Nanoparti cul at e Posaconazol ons of
_I do@ky, |a_01mn[0031111$]atld'lhe hydmgﬂs Imﬂ'lymﬁ\alw&lsl lalvngahlow agbtate

L BRAED L RelyR F sty et o RS TR IRT FaR G, Hpofimers of
TR NG o AYAREL SRS 9FAL! AL Plo RhL BisbBuAICRH B (ANvt. about
effeCtlve anmount 0 a COHpOSItlon CO”prlSlng a

P88 &ctida o}b(éysawhamd@ wiehoslgasnacao, kieya, ﬁvngmbnalgtnh @nd guar,

pas con 0 in accordan t
PRISRESRRRIG: PEVRSE bl Rl AERS IR0 E Pt 100X EPREES

| &q@bﬁbﬁp@%@@f@%ﬁlﬁﬁetﬁm&t@s 00pY§pluc &) @tosslatkad @ofy@idyl alcohol

about 40@6greater about 30% greater, about 20% or

a%@;po ly 0% BEatnFrolifene; sgdighe %ﬁ@@qlﬁﬁeéﬁg Btplotap®; Edward

o a?w'agllenL?cf hggt%%ﬂﬂhc Iym¥es egvgﬁﬁ) gg{ﬂccﬁ S ﬁ@tﬁlgyp&ﬁlulose,

ungal rela Ses
paddiohagicelaluns taarb@zsyrmemylu:dbulokn,l hyédoeypropyllmethyleditlose,

Aggérgg}?prga a ﬂgl ep %ﬁ{irfg{s%g§lgcéﬁglgg%|n§§$ Epil;\gg,sdarboxymethyl

degiBbdet bdiufose g@l%f:si, go9L@§Rnt BRI &.¢. HoBLRR! BRBA Carbide),
methyl ethyl cellulose, ethylhydroxy ethylcellulose, cellulose acetate, cellulose
butyrate, cellulose propionate, gelatin, collagen, starch, maltodextrin, pullulan,
polyvinyl pyrrolidone, polyvinyl alcohol, polyvinyl acetate, glycerol fatty acid esters,
polyacrylamide, polyacrylic acid, copolymers of methacrylic acid or methacrylic acid
(e.g. Eudragit®, Rohm and Haas), other acrylic acid derivatives, sorbitan esters,
natural gums, lecithins, pectin, alginates, ammonia alginate, sodium, calcium,
potassium alginates, propylene glycol alginate, agar, and gums such as arabic, karaya,

locust bean, tragacanth, carrageens, guar, xanthan, scleroglucan and mixtures and
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capsul atum dermat ophyt es and demati aceous fungi .
[0117] The posaconazole, or a salt or derivative

w0 b@raef390 conpounds of the invention can be  PCT/US2007/069477
adm nistered to a subject via any conventional neans
including, but not imted to, orally, rectally,

ocularly, parenterally {e.qg. intravenous,
pulEE oG AR AR 2o Ph SR PP g suen

{ es glastiqilm\xj dubgicains, nsloh@ntssand thadlilepsdy beoadchd tatheuwoatlg. dSuitable

fRE N R e N S R R R e

agWéHﬁfé albuR? marhuﬂéa&eth}'hghthamﬁce@ﬁ@ bghhlcand hWQkf»gltopyl
may be used I nt erc angea n'pOSI t1ons

s icthyfi¢adlufase pb&habm polawlnwhglc@mtfr plrtharlatp dﬂmﬁryl phthalate; ethyl

tab e steri ueQ
oy L 0L Byl FoEEAR buPleh B HBHE, rweigppropioin:
edicstin @%utﬁﬁiﬁttﬁla@é lalc@typmw@g1§cd‘rﬁe pRgangthd glsErxcqgl dagtbpoﬂ
sterijle i njectabl e solutions or dispersions.

ofriahiylcpite pablvdis alsplphahvgid orrstasagestare rgylceel Itwtaée acetyl

gjlle\f%f'tc‘ft at® rdlB’ﬁ%Q%léJlﬁ%ldt? Cdl#eq(brpgl%tﬁ@% < ;]beut lt{&%ﬂ%lhthalate, diisononyl

g bytharaml bu@h dctyhﬁlt]haldae )dio ayﬂl etzalatee empo(dh@asdeﬁllath etrigsttyl

vegetable oils as oljve oil i nj ectabl e ..

oﬁraaﬂ?@t%gfeémh@wﬁ aﬁtggla@e Aiy-ogiys %@aﬁﬁr 61ple‘PCtY1I nkﬁﬁﬂtﬁl%tg» di-i-

Ca@cﬁghﬁﬁﬁla@ &l- H%ﬁded‘y@ghﬁm{@hﬁn -t h b fre Oi- Bethylhexyl

coat’i ng such as |eci't , by the mal nt enance of K

r m:melhede pia-ﬂtatlgﬂbewi z@pata, di#?eethalﬁexﬁfsebﬂcstpedlsl cﬂhsl,heayichzelate,
é g %%F of aur act 0119] The nanoparticul ate

pdDuHd §ebAGpE and mixtugeyt erg‘? derivative thereof,

conposi tions may also contain adjuvants such as

PIESE] ViwEoen the hiodfibd reletdcSdoinplonént cBRihrigésSPRBEiIIRE relcase matrix
agents. Prevention of the growth of n1croor€an|sns can

b@a&ﬁ%ra@m spjablampdidied seleassdeatax materaher witeplegagdination of
S S r l?i_ltlfied ar%fég& Rt d&?ﬁ?ﬁ@‘?ﬂima‘ﬁ IB? %Eeqp ngljl%g glllaberpagﬁg lk %‘fvn t% those

I Bkilledién ths aitoMihe t@gﬁmﬁcﬁhﬁ&l@ba&smswgaﬁstenab ds uged hereln includes
chloride, and the |ike. Prolonged absorption of th

i Aydephibe QOWW@@W%P pelypeican Btyeotigice! %t?@tareogﬂpable
t
BFm‘dﬁ Byak 1RoeMhS. 88l ﬁa’shgﬂ\ge ét‘a{sgéﬂsfcg hs&}&‘%@ @0 or,in vivo.

al um nu nost earate an I'i d dosage
f Mcrmﬁécbnelerasallnaadrmatmsﬁls atitabie fondieyotacticb of therpeesent invention
Ighﬁf Bsulgs, t abl et s, pibls, pquers, and
tafleﬁloé pred & mirragyaiinercsigse. sadUQct i ve agent
'éaﬁémaﬁym&ﬁlﬁo@t h{ R £1k Re1Rbsck REcH &1 | owi ng: (a) one
or nore inert excipien or carriers), such as sodi um

c hydrat(ﬂ)rgpylmedml@llu}mp hmtpM())ggpery)lceﬂ]julqsgrm)lmhylene oxide,
e)éfk%[]c%lﬁlrﬂsoSes such as methylcellulose and ethylcellulose, polyethylene glycol,
polyvinylpyrrolidone, cellulose acteate, cellulose acetate butyrate, cellulose acteate

phthalate, cellulose acteate trimellitate, polyvinylacetate phthalate,
polyalkylmethacrylates, polyvinyl acetate and mixture thereof.
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such as starches, |actose, sucrose, glucose, nmannitol,
and silicic acid; (c) binders, such as
w@e arobox3poet hyl cel | ul ose, alignates, gelatin, PCT/US2007/069477
pol yvi nyl pyrrol i done, sucrose, and acacia; (d)
humect ants, such as glycerol; (e) disintegrating
agents, such as agar-agar, calcium carbonate, potato
or tapigoca {f flﬁﬁ‘s olaihﬁhg'ﬂge Ran ar?? Tadd PosaPOMZB1e Compositions
silicates, af b ona sol uti1on
retarders, suc ¥ as paraffln (g) absorption
a K nds;
(RS R e B o R A AR AR P RO
npambl@ab&t 6t a {dlf) oraldsioatbenh&cos lﬂ:zh sitgedc.aslidhna ﬁh@dlod comprises
bentonlte and (j) lubricants, such as_ talc, calcium
é@@mlﬁtﬁgﬁw LPHbEYCE AR BEFective gMoyniRSiaconkipsidion comprising a
éx&gbﬁazo oqh HH& %@Hé;(:ﬁhleﬁy(lgf tﬁé eﬁ’t‘iorgltﬁg §c%n5%b% 9@[{1 osition, in
r capsu es ets osage forns y
alasc@rd:mm mtﬁestdndﬁrquﬂnangacagmntwpramdez his 4 bigavalatdsytet is about

U NS GO L JoaseF BEL Seold JORGRSHES SEoHt e drater

aggoﬁlzb%(grsabo{lpl(ﬁggga{egn to a posaconazole, the liquid
dosage forms may conprise inert diluents comonly used

in the art, such as water or other solvents, '
soM6] | iThe r@gmag%h@@ of dhglingentios ar¢ wyodul lEklmmlemon and treatment

enulsifi.e s are | cohol sopr Lcohol
emﬁ ng%l infection dn rer%eq (%,%eaé? atSélch etﬁgf);)of%}/ca gjnc 1%18 but re not

bﬁﬁﬁ&d&@ 1n¢1ﬁdl”p@&r&ﬂ&9 %@ryptbc&wbh&djbﬁﬁbﬁg' A‘(Qﬁ}fgzllus spp
dlnethylfornan1de such as cottonseed oi

g @ﬁﬁwpoﬁast@wms deretigdis, Cosdidiaidgy immigissklistoplasma
l,
g%%ﬁy%wcéeg}ﬁo P ?j%t%/%{(ﬁ&ﬁme&n%% %oﬁ‘sgq fatty acid esters

of sorbitan, or mxtures of these substances, and the
i[(k]d7] [ (I]JE@])sdBeBaizdk’s osaedit omierivatiid themed ,coﬂnbeunds of the
05|t|o can .al so jinclude adjuvants, such as . .
wEDET ) S SmiBRST P i Shg® &R %wa?wagalsmssmcludm& but
SWeElBRNEDG, OIfal@V@Eﬂan ,ocamﬁypﬁarrémang (@g e Mi@ved AL ARramuscular,
One of ordinary skil appreci ate That effective

aﬂDﬂfﬂCQta@@OV@) p@ma@bl pulnamatye infeaveginilie dntraperitoneally, locally
irica re form or

i ERarY R, BErST R BYE Bracl) RSBl ssbl it Sin, the

e$drﬁ1r“su§jéctp el @ frehiiin AGitndBIprfOSBEE: MeMelas, 1ﬁﬁlucﬁn% a human or
posaconazol e in the nano articul ate conpositions o

t Renhppent Tbe tormy piiecny and wdpiach Mol bajupedinteachonaeabbl. a
posaconazole that is effective to obtain a desired

L‘i‘tﬁ}r}ggeﬁohﬁmgﬁ%ﬁg A5&bfeqbr ﬁargﬂ&tai ﬁﬁ'éc‘rﬁgn mgﬁip}fsg Bh%%ogically
acceptable sterile aqueous or nonaqueous solutions, dispersions, suspensions or
emulsions, and sterile powders for reconstitution into sterile injectable solutions or
dispersions. Examples of suitable aqueous and nonaqueous carriers, diluents,
solvents, or vehicles including water, ethanol, polyols (propyleneglycol, polyethylene-
glycol, glycerol, and the like), suitable mixtures thereof, vegetable oils (such as olive
oil) and injectable organic esters such as ethyl oleate. Proper fluidity can be
maintained, for example, by the use of a coating such as lecithin, by the maintenance

of the required particle size in the case of dispersions, and by the use of surfactants.
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adm ni stration. The sel ected dosage |evel therefore
depends upon the desired therapeutic effect, the route
w@bBooadsm3m strati on, the potency of the adm ni SPEr/E82007/069477
posaconazol e, the desired duration of treatnent, and
other factors. [0124] Dosage unit conpositions nmay
contain such anmounts of such subrultiples thereof as
1*9F %@%ﬂ& aPRlFacd! stab&agéﬂ ol o L0 ?t%r dbﬁvawe'théa?gof
rstood wever , at the specific dose level for
antympemmmrsuh@r alp:ad;omn adyuvintslaphrad puqmemr@, mttlrgt ymolsifying,

fac the type_and degr of the.cellul ar.

AT P ingect S e PN any ke SromLg B cragTef sy be gsured
s BSGhifibifs AABM el 2@ a&%@a Qgetﬁm{l&ﬁ/@sdpara{ﬂ%ﬁs %ﬁfé%‘tfdtéhol
agents or conposition e the a body wei ght,
geh@mw sotteah¢ifh, anddhe lilgn dIt maaftalsofbetdﬁ;elr t foginelude hetonicragents,

]suc da?rsglgasr%rﬁ%gffu%?%héo éé ﬁrtlc? Ihte % duFoSl{)ﬁ%fql §§d1¥)ﬁ%n ofr tﬁe injectable
t pRahiRAticalfotg Takl 5€ Grdufghﬁeﬂﬁfm PathicQRe 6f agetsiteldaipt Msorption,
wWth the specific agent; and |ike factors well known

i Aughtis ahspinem mepasicarqtoamsaclatie f ol | owi ng propheti c
exanple is glven toillustrate the present invention.
I ul : @S AT
P R Bo A 26 P 8P ora PN S kIR ALY 1R o
S pqcsufes aab:letsdpltls grosvders, aiet glahlslesj elncutcibsdid dosade forms, the active

exanple ut should only b m ted by the scope. of the.
cPaT 10 Uith et PEhe BlegSe e er Y hEcH oxCipients

(k‘frl A9 §ch§ s R&diERLFtratd 6@d1€ﬁ€ﬁ%¥pl?d§?ﬁeﬁ§,s(%ﬁllers or extenders,
i ncor por at ed by referenceExanpl e 0126] e purpose

oﬁuthﬂS§taec&a:mih@owasuqr@sepglep®eemanmtnirpméistliqimacid; (c) binders, such

adr Frben iR CHBRRARY fispsf R ERa N Eo R Ep it hns
(Wat)a; POTAGRRAAR] SuchGQEBicBRYE (W) 8iRin@LatDly AFBKS, sHLl ﬁsa&%ear-agar

stabil'i zers, such as hydr oxypropyl cellul ose (HPC SL
aREcmearhensts, pelalae thzipes LICSI) Siniecgid cereainomplgx isHicates,

19n(ﬂ0(€llﬂﬁ néﬁg M%M re a%d’e}s %Jc%llasle?aqﬁﬁ/] (Il%gal%%ﬁ}tl%qs

russi a,
6 aéciéle,reﬂtaﬁ;) suchla® qgamdahz eﬁﬁﬁioﬁiluﬁf @J’ﬂnﬂ?ﬂh&d‘ﬂ(h) Wet)ing agents such as
attrjtion nmedi a (Dow Chem cal , at_an 89%

meefy balpefigd pnd glarC%rﬁl BRBOSTAEHG: (Hr?’@é‘é@@ts’tsﬁéh A Wé‘nd ‘bentonite;
C.QHJI ) pl%rl%dt% gﬁc E2 lcspﬁ@lg oﬁfteiagaﬁg Ond gﬁuﬁlos”[ %e solid

m nu ow ng mlTing, epartlce5|ze
opolybihylenk lgbaospsenon dmoyleuliae! orahmmr&amelmef nBasapades, tablets,

R AL R S8 M8 S e U B RULR2 LA 910

[0121] Liquid dosage forms for oral administration include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs. In addition to a
posaconazole, the liquid dosage forms may comprise inert diluents commonly used in
the art, such as water or other solvents, solubilizing agents, and emulsifiers.
Exemplary emulsifiers are ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl
acetate, benzyl alcohol, benzyl benzoate, propyleneglycol, 1,3-butyleneglycol,
dimethylformamide, oils, such as cottonseed oil, groundnut oil, corn germ oil, olive

oil, castor oil, and sesame oil, glycerol, tetrahydrofurfuryl alcohol,
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anal yzer. For a successful conposition, the initia

nmean and/or D50 m || ed posaconazole particle size is
wexpeassm to be | ess than 2000 nm [0129] It wedT/URM®07/069477

apparent to those skilled in the art that various

nodi fications and variations can be made in the

nmet hods and conpositions of the present inventions

! RO REBFEL Mo SELIR o kit OF nARS Btk fstances, and

i thedikei on cover the nodification and variations of the

i nvention provided they come within the scope of the

a ed, cl.ai ns. and t.hei ui val ents. What i s, ¢l ai,.red
RS RSB e AL R APEPRS LR Tty bl BT, sueh
C @Reinkia@bnt§ QRILiSliMPand Rbp @i £bRS, Pfectoning, flavoring, and
posaconazol e or a salt or d%r|vat|ve t her eof ﬁaV|ng an
ebedemingaganter age particle size of |ess than about
2000 nm and (b) at |east one surface stabilizer. 2. A

er f 0 I.5] [ ate
o 3] Rl R ARy (R ARl Mol HegAOLRABLA G
C pogposhdzblzrtadbe de@imintd cidpaioalln ahd eanplesanglogabineure form or,

particles are in a crystalljne phase, an anorphous
pHASES, Sugh &rms c 1SR ahmwe%waﬁié accgpiableisaltrfsiopHy pgodrug form.

pl}@ﬁﬁi d&sra\%ﬁ le@%l?étolf'ﬁﬁ)gg%gé%ic in4he Jﬂﬁg%@@ﬁ%‘ ctohﬁﬁsﬁgns of the

claim1, ereint ective average particle size

ofnvieheopospbo narzal te obéain i hmsuitof s gosapeazola that it kffective to

r consi ing of |less than abo 1900 nm | ess than
BBt £ d55ed erhetlic roRBTSE A8 Ferogter RmPpalen ppd pretndd br
ah@MtniskRBBn NThe b@&Scd fBg@ROMthdrofe A¢PendEgfontth@Besired

about 1400 nm | ess than about 1300 nm | ess than

abwmpeuooffenty the emke ehadmiabstation tlepatency loé g adhanistered
about 100 m, l.ess,than out 900 | ess t han about
i T U R R R A
nm |ess than about 500 nm |ess than about 400 nm

| &4} hDosadroutit Fdthodition a/g coftain sabl Winodmd oNsuchlsebmultiples
t han about 200 nm | ess than about 100 nm | ess than

abstitot 5 mapnbeaine fogBakeRARC 4HOUE0sS0 Iinwll by undpgstood, however,

CRMPAR! shQflc Bbscabfl Trla ﬁﬁﬁ{ Sl i WA éﬁﬁq\ﬁ‘gh% icty of

part ?%Isgs ﬂgvesei npr oveély [ oefvaa?lpaﬁe}rﬁi ty gé conpar evéﬂ%’o

néavtoranthedytd oul degeeepd smomiialro bephyamlletisal r&poifdeao be achieved;

conposi tfj on of. claim1l, wherein the C(P osition is

f B4 élae specific agent or composition employed; the specific agents or
composition employed; the age, body weight, general health, sex, and diet of the
patient; the time of administration, route of administration, and rate of excretion of the
agent; the duration of the treatment; drugs used in combination or coincidental with

the specific agent; and like factors well known in the medical arts.

[0125] The following prophetic example is given to illustrate the present invention.
It should be understood, however, that the spirit and scope of the invention is not to be
limited to the specific conditions or details described in this example but should only
be limited by the scope of the claims that follow. All references identified herein,

including U.S. patents, are hereby expressly incorporated by reference
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(a) for admnistration selected fromthe group
consisting of parental injection, oral admnistration
WO 003043300 |iquid, or aerosol form vagi nal, nBSHUS2007/069477
rectal, otically, ocular, |ocal, buccal,
intracisternal, intraperitoneal, and topica
adm nistration; (b) into a dosage form sel ected from
t fSafhedp consisting of liquid dispersions, gels,
atﬁef%—‘solutlons aerosol s, ointnments, tablets,

e {
CEEH] e S BRTEor AN B SHLRDL corb i i
c nmﬁdpaftioaﬂltaf pdseasrzdlopmalsat ondesivafiastheref.t
formul ations, |yophilized formulations, delayed
r e fornulat .ons,. extended rel ease formnulati.on
DT T A R R B TP oRey) e il PGty D! one or
r %lo@@&ﬁrfa%@ dtabRREISOdUCR s h%@@gﬁof;ﬁrcmmgd Q@IIC-SPH ad )

any conbi nation t her eof he conposi tion of claim

1 dlqméwéﬁors\uqcn@taz(@@)%%h edudeh be okl deein acl&rrplr ¢hwedbepaka dpnoMill®

I
0P o ROTBIRESHAE e B PERAERE SERABATS! BNt pEpTior

1 alo\nlg &gl 300 riR}orPRA A0RINB 2t Hoh fefla@DRRMt Chdiniddl @TPWH., at an
consi sting of from about 99.5% to about 0.001% from

a8t meBadaag) b exompbyy Brger bamaisoit coddde Brilkasorip speed of
sed on the total conbined wei ght of

p%EQ%g%%fﬁfg@gﬁﬁmg? | east one surface stabilizer, not

i ncludi ng other excipients; (b) at |east one surface

sI[(hllQiS] i Fellowmgpnidlsen) thd partaeie simo ufithe cnr[iilléat poraadioadle PaBidles can

about 99% b froma . 0%t o about

© Waﬂ?e‘géﬁl aﬂf)mzﬁ 615?111%{1?’%{% VgV, ‘%TH” éﬁb DY UL, 7
\Nﬁhéli?ier P@lse?ﬁlc@&sﬁﬁ‘ @oﬁlﬁéﬁﬂloﬂ: @lfg)lhﬁﬁg by aﬂ@bﬂbgo Rfilled
posaconazol e and | east one surface stabilizer, not
i pesagohazgleqtahténic sxmsmxemt@l todre I¢ss)than AWpinmat i on
thereof. 9. The conposition of claim1l, conprising at
APy YT S AL S804 PO ORGSR nd
f W@Il’fattdﬂg cgt Eélma@@fmsthé tieft®do hnd@borhSuitions WF ttRqResent 1nventi0ns

stabilizer, anionic surface stabhilizer, a cation
s withgpiedeppaing fros the spiTit gy $¢aPeiob Hicdnetipac  hu, A mtﬁréifed that

P% Cyﬁe&ﬁ{‘ff%‘ﬂ V\,ﬁ’e ftg:@%ratﬁg n?otdﬁpd Libd Qﬁc% %—;altlmﬁ]@f it ﬂRz%ﬁﬁ&% @’gwded

e sur aces lzer 1S selecC
f tleycohe within the scope of the appended claims and their equivalents.
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group consisting of cetyl pyridiniumchloride,

gel atin, casein, phosphatides, dextran, glycerol, gum
wa@emei#3dchol esterol, tragacanth, stearic aci dPCT/US2007/069477

benzal koni um chl ori de, cal cium stearate, glycero

nonost earate, cetostearyl al cohol, cetomacrogo

emul si fying wax, sorbitan esters, polyoxyethylene

kfﬂhu?kﬁ, (impolyoxyethylenecastor oi | derivatives,
po yoxyet ene sorbitan fatty acid esters,

E?Lryneé'éym? S S T L LA

d|0X|d&0 php&mbhseﬁapeﬂﬂomnbdaﬂeayhsuhﬁanmveﬂwmmfhawngan

0x neth | cel.l ul ose cal ciu

cafp QG aueratr peiticlrsip oL oS %M@Pﬁ%@ PR ose
SOd' ump)met byleggbheb@eke shydizexyet hyl cel | ul ose,
hypronellose pht hal ate, noncrystalline cellul ose,
magnesi um al um num si licate, triethanol am ne,
pél yvi ﬁyparmt@r@h@}sag@fﬂnymonmnpy]grtm nqj@p@mculate posaconazole

t.rapet hyl but yl ) - phenol pol yner with

egémp%%nm%%ézgnhﬂg f or mal dehyde, pol oxaners;
poloxanlnes, a charged phospholi pi d,
dBoct yThekdmpoitomaet daindl, alleydie sicgfosa@hagfe paticies are in a

sul fosucci nic acid, sodiumlauryl sulfate, alkyl aryl

pSTYpB{IHePhash, £ ARPEDOUSPRASE AesenH oyl HiRrsRliage. @aver émaﬁ&lous

S I ¢ p-isononyl phenoxypol y- (gl yci dol),
gg%%dgrg?éﬁg?#%%&fucan1de n- decyl
b- D- gl ucopyr anosi de; n-decyl b-D naltopyranoside;
n4dodedt compogiercafnlaienbsiteesin theddtbetiyd average particle size of the

2 pﬁgﬁn%lgﬂtzg Il%gtﬁctlﬁsolg§$gﬁ%i fralé]_nﬁ E%élgltc§ﬁsqsrgng of less than about 1900

bnfk {3k 6h 46O 1860 nhr, ReXWan RbEXA700 @RY 1&D Bk ABout 1600 nm, less
nonanoyl N—nethylglucanlde n- noy

bﬂBngilbg@tolp%OQ Ao $¢sd ghancdpuindpp nmnéftsn Yhaglabewin 398 ;nm, less than
I I
%}ilb(())@ o C%p‘y ﬁlgﬁ élrs)o gcﬁ b‘? Sl’n Pe%g hlan e,E%l_t 1|(1)00 nﬁlo }ess thgn about

PE®® ﬁthle@ﬁh@ﬁ @bout%ﬁ@nﬁb @és@ﬂta@raQbutdE)()hﬂmtld:%Qhan about 600 nm, less
PEGvitam n A, Gvitamn E,

, d
cdpsI a&?ﬁ\étr%)odm \}‘?Scfiyﬂllana?é’ét“a‘i(@ %mde% t?%n a@??%qomaoﬁés thgn about
C%Fb AR geﬁmﬁa% gﬁ&n 28053, 1Q8 h&nﬁwﬁ@ﬂom&ﬁ e tFA LB 5 nm, and

pol ysa¢char a cationic ce osic, ‘a cationic
allgs thanepowt Xatm.oni ¢ non- pol yneri ¢ conpound, a

cationic phospholipid cationic |ipids,

pS: %/gﬁ.t'ﬁﬁfnm S {,\)’le%ﬁ %9@1 ?alﬁg{ﬁnaez%{e partlﬁes have
ZmplioRBd Bﬁ()h@dﬂaﬁ 3f H'sy éorﬁfﬁltr&?t%ﬁ]\bh@{aﬁoﬁdrﬁﬁﬂw oSdebABLE tablets.
y

hexadecyltrlneth amoni um br om de, phosphoni um
conmpounds, quarternary anmoni um conpounds,

bénzy! Tép efzmp@ﬁlmro@ﬁ qgim btwmr@mﬁlmom%ﬁ@ml&j@m@@&dn ut
trimet E%_/}: amoalalmlfﬁn st%ﬂo%r e%&ed%%%?ﬁfé%r& | %&ﬂ‘éﬁkg of parental

anmoni
injection, oral administration in solid, liquid, or acrosol form, vaginal, nasal, rectal,

otically, ocular, local, buccal, intracisternal, intraperitoneal, and topical

administration;
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brom de, coconut nethyl di hydroxyethyl anmmoni um
chl oride, coconut nethyl dihydroxyethyl amoni um
whe@mires90 decyl triethyl ammoni um chl oride, degi/US2007/069477
di met hyl hydroxyet hyl amoni um chl ori de, decyl
di met hyl hydr oxyet hyl anmoni um chl oride brom de, Cl
- 15di net hyl hydroxyet hyl amoni um chl ori de,
hydr oxygt hy i
ety SR T AL R Pu CORRTME of lquid
didfsptlb'yolns lg;eﬁir sachiets oplut et asodsboiomahes, tablets, capsules, creams, and
Iﬁrl t hyl amoni um net hyl sul phate, |auryl
ey zyI ammoni um chl ori de, lauryl dinethyl

b enzy | (MR Y Eﬂd@ﬁ%@ sél@dﬂéd’ frol tﬁ@éﬂ&ﬁb cé@sﬁﬁfﬁ@%)&nﬁ’olled
annonlun1chlor|de auryl di met hyl (ethenoxy

amtenst ufnmbﬂ&tmnstefast Khedt ﬁ@yrrnul(am)ms, iephilired fgmmm@w, delayed release

apmoni n1ch| Cl4a | hy,

AR S B RO G s Sy R g mived
Chhekide Iﬁﬁamroah@ou&ﬂ Rbyfordidaens; oanMo m um

chloride, N-alkyl and (Cl -14) dlnethyl

1- napt K9 meery tombineoniheenl or i de, tri met hyl ammoni um
hal i de, alkyl-trimethyl ammoni um salts,

dP78| ky lThg IC gg@{ﬂd“ E)IEJ]%IHm S&@le‘f%n tﬂeaéﬂ)%osftloh %ttﬂy lcornprlses one or
anmoni um ¢ rlée, et hoxyl at

alnoyaphatoatduyicall ahdeygptableercipionsatdrric@noret doodyhatoadhereof.
trial kyl ammoni um sal t, dialkylbenzene di al kyl ammoni um

chl or ., N-d dec et amoni um chl ori de,
o 1 dhscOPfoRiEsH, ﬁ%ﬁéﬂa g L Ghl ort do

nonohyghnat e podcahdeyl e(lﬁzpﬂegeﬂt‘ﬂﬂ atd hﬁﬁﬁﬁ’[)ébnsmtlng of from about 99.5%
1- naphthylnethyl amoni um chl ori d

d buieopt 640%%h§rpme6’@@y1 9%ﬁm&hqmﬁ0d% onil fiiem aioar R(gﬂ( o to about 0.5%,
g%nz ﬁl %ﬁll a%?doorl} e%tla’lI nfn%endzvg?lght %aflrjpo¥aconazole andy at least one

c Bu@afdedﬁi,bllﬁzlekmbt inemaiﬂg cdhe”fekbfpiena;mmm um br oni de Cl2
trimethyl ammoni um brom des,  C15 trinethyl ammoni um

br oni dé@ Cat kepst pae F’nl}lfacﬁﬁ’fﬁbmzﬁ?ﬂSW%ﬁmd@@n amount of from about

d I I 0

oS AL S B DA HTL R Hitirep 7o by weight, and
difmoat dbolut a(irﬁrmdsl abtmt ©R156% byi 8&jgha|blaydddimtht kqthlamsrrﬁxﬁnhadrdry weight of
hal ogeni des, cetyl t hyl ammoni um chl ori

d@e%ct)lngprlé:tqqg@g NG S @C(grﬁadp izer, not including otﬂer excipients; or
dodecy|y i e,y BHmmEh tarliom de,
tetradegyltrlnethylannonlun1bron1de met hy
trioctyl ammoni um chl oride, POLYQUAT 10(tm, .

t &t r abdhy cammemiiemefdlam Heompeininglat tepstried Ivyitfagerstbiliers.

brom de, choline esters, benzal koni um chl ori de,

stgara 0 ki di-ni

bt 16 Ui dl'Ilﬁg @61#49}5%1 o dpq LW e?%? i%hc?es,%?%é% ?tg%l{lé%ll? %elf%gfted from the
q@afuprddhgigithg of an ionic surface stabilizer, anionic surface stabilizer, a cationic

}

surface stabilizer, a zwitterionic surface stabilizer, and a nonionic surface stabilizer.

11. The composition of claim 1, wherein the surface stabilizer is selected from the
group consisting of cetyl pyridinium chloride, gelatin, casein, phosphatides, dextran,
glycerol, gum acacia, cholesterol, tragacanth, stearic acid, benzalkonium chloride,
calcium stearate, glycerol monostearate, cetostearyl alcohol, cetomacrogol

emulsifying wax, sorbitan esters, polyoxyethylene alkyl ethers, polyoxyethylene
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pol yoxyet hyl al kyl am nes, M RAPCL(tm, ALKAQUAT(tm,

al kyl pyridiniumsalts; am nes, am ne salts, am ne
W®@2000243390 M de azolinium salts, protonated quaREr/ns2097/069477

acryl am des, nethyl ated quaternary polyners, and

cationic guar. 12. The conposition claim1, wherein:

(a) upon adm nistration to a manmal the particles of

pe B V@tl@{l ﬁ%g@lﬁeﬂgﬁeng%&b\{@ﬁ 'fé{ﬁz ANELRH, 800 eyethylene glycols,

redi sperse suc particles Have an
aded%gbtmmthylcahenmlm bsahgeict prydxyothyldne sganitgs, colloidal silicon

nS| tin | es crons, | t han.
C OBR BB Rt Fadu s Otai sBbs iy s SETos A7lcium.
a bout
e

n methdedlutdserhydoyethyRolbulasg, hyprometlpgerphalirdate, Img@smhne
ﬁ;lthan about 1000 nnlllQ§s tgl ]about 00. nph
tﬁ% o8 TR B EHIH AU IIRR SYHCETs- wistiapolamgc, pY Yi”élgs P%
9 ridiion £ 85 1 {1EB-taReiHthBRAy T A 9ol RviehaQbif|
430 nm | ess ?hanqabout 300 n@? Izzg%fhaﬁsgggﬁtIZSOyiene
nfAxide a8d farpaiichdn poeamery; polasaninpynd chpgad Phosphelinid,

: 8%0%‘[}11 gi}ri}s‘gr%ﬁllﬁrte é%&%&e&%??%ﬁé&% ?&8 Jln1Z§1Ffan}>od?1ﬂg lauryl

ess out
p @1331&1@ iz kel polyatheasul fonnteslenixnats ofesutioss &edrate and sucrose

S iRB - RS IR R DB ey HpLh AERAngH N Tafthy g uggmide: n-decyl
I fl
5B S AL SR LERRL B!y B85 D2 AR rnosice

18Qfddseyl BLIB&ﬁalidBﬂiﬂ, RdpedioyLKO@cthimghlcagsdd, harpabpub- 1600
nm | ess than about 1500 nm | ess than about 1400 nm

| gbsopyramosidsonthepdd B-Prthioglosesideh arheapldirD-glrogpymnosides s
than about 1100, nm .|l ess t apout 1000, nm t han

L Botros 08 Y e REides A ek DD B BEe R ROy AR N o

7 5 .t

n%%ﬂfyg%lgét g%’ Igggca?ﬁqy-glu@%gyr suief E&# @%b@@%&opﬁ%‘ﬁomde

| &sezyrha P EdbphidspRblihitREG-ehslettb@h Pﬂ(buholé’@&ohﬁ&ndaﬁs& PEG-

;gggﬁlﬂgg U E’gtﬁ]glli?} Eglggqsqytgp?a glgluctggg']gﬂ%epsg(n?f V(l Slsaaétgt% rglnd vinyl

?Wbl%n‘e oz[‘cﬂi‘on(cﬂ)olﬁrﬂg § QAtmnl@blog&gg%R RA/biL ?ng?iecghande, a

alm 12, wherei bi or el evan dia is sele o
f mtmmmwllgtqsupa canmiictligmgteph cWa:tnecr noragmjgm@sc cornpound a cationic

B R o SRSk b promic
bQ@?onuﬂﬁ‘é'oﬁ@ﬂ@ﬂd@%dl?ﬁﬁyl‘p?ﬁﬁﬁdﬁne& dimethylaminoethyl methacrylate

dimethyl sulfate, hexadecyltrimethyl ammonium bromide, phosphonium compounds,
quarternary ammonium compounds, benzyl-di(2-chloroethyl)ethylammonium
bromide, coconut trimethyl ammonium chloride, coconut trimethyl ammonium
bromide, coconut methyl dihydroxyethyl ammonium chloride, coconut methyl
dihydroxyethyl ammonium bromide, decyl triethyl ammonium chloride, decyl
dimethyl hydroxyethyl ammonium chloride, decyl dimethyl hydroxyethyl ammonium
chloride bromide, C;,_;sdimethyl hydroxyethyl ammonium chloride, C.sdimethyl
hydroxyethyl ammonium chloride bromide, coconut dimethyl hydroxyethyl

ammonium chloride, coconut dimethyl hydroxyethyl ammonium bromide, myristyl

48



14. The conposition of claim1l1, wherein: (a) the Tnax

of posaconazole or a salt or derivative thereof, when
wW@s®anexdoo n t he plasna of a mamual i an subj ect PCI/US20TION9477

adm nistration, is less than the Tmax for a

non- nanoparticul ate conposition of the sane

posaconazol e, adm ni stered at the sane dosage; (b) the

%ﬁetﬁgl M%ﬁﬂ%ﬁﬂg?lpﬁ%g%lﬁge? gif&g%#ﬁg W&&ylvae%ﬁlaﬁﬁﬁpcfmmde

when assayed in t I an
f dﬂuh’yci\dlmgthaljbnnmylsarnmbnium brosidyr, baty rdlmkthml (teﬂen@saxammpmum

- A t iti
o sLaBan s oY Clinsfi i EEREh SEmanian DiridGotale ) 1t e
Ak&qg‘)dmaqpaﬂpérﬁmeﬁmal csf@d,ﬁdeoN Aeyi o@} 8)@@m&ﬂﬁ§r 6&fzyl

when assaye€d in the plasnma of a manmal i an su bj ect
f @mlrrmmmg chignilaiNtetadeaidnicthydreaayleammerinmt didormo@drphydrate,

t | at f th
SN ZBERE! i A E RS NPl TR i pytmett
aﬁﬁhnfdhﬁfﬁh BHIbh@@ iR mmdBumTHigde, nﬁgﬁpsmﬁﬂemmaafm@ﬂlaﬂnmalts
14, wherein: a) the Tnmax is selected fromthe grou

céwélﬂétdilrﬁ@thﬁlfamﬁmnugﬁééts@ raur Apmgthy Lirmmogiunpheilory ath@r(ylated
B s

ndtallgnm&a{e diflfplaaiveditiug @%onﬂetN@ﬂmyH[méthﬂmn&bmhm chloride,
50/ eater than about 20% .not greater _t
g@%g‘{“ﬁétthy Bl émwélﬁﬂa%m({]efe%o b5 &a@vlé‘étzef)

t Iaﬁﬂetﬁﬁquﬁ ﬂ%ﬁc)m% gﬁaﬂﬁ@ﬁluﬁféﬂlgﬁ&e QO(ﬁééyﬁlgﬁ%thylbenzyl ammonium

non- nanopart conposition of t
poklacdeazdky, beanhnemliksl anmdniam ¢hheideabmrd dsaghyl {thinohtuen

elected fromthe 0 cpnsi sting of a east
BR8N b e TG RoiR P M b G onium
abrdri@stc éﬁ%éthﬁ%& ofttim! ¥8&tdeaou Ernﬂ@cﬁy’@ anhohi@A&romides, C;-
about 500% at |east about 600% at |east about 700%

atrihethxk armn@munﬁﬂo%deat dadeedb erwbﬁmeﬂ% @%noatunn elleride, poly-

100 at I eas st about
BB e Roni G ShioBag WD ADMARL, el b DR B ehigices.
| erstdinbhy Ianih&QQl%l han gkgidsd, tﬁ&@}kltmelﬁﬂ@%m@huﬂl%ﬁﬁjrlde

about 1700% at | east about 1800% or at | east about
19e0dtgrednt enmenam breenidimaledesyHripthy wmpgniym bromide,

R

POLYQUAT 10™, tetrabutylammonium brormde benzyl trlrnethylarnrnomurn
bromide, choline esters, benzalkonium chloride, stearalkonium chloride compounds,
cetyl pyridinium bromide, cetyl pyridinium chloride, halide salts of quaternized
polyoxyethylalkylamines, MIRAPOL™, ALKAQUAT™, alkyl pyridinium salts;
amines, amine salts, amine oxides, imide azolinium salts, protonated quaternary

acrylamides, methylated quaternary polymers, and cationic guar.

12. The composition claim 1, wherein:

(a) upon administration to a mammal the particles of posaconazole or a
salt or derivative thereof redisperse such that the particles have an effective average
particle size selected from the group consisting of less than about 2 microns, less than

about 1900 nm, less than about 1800 nm, less than about 1700 nm, less than about
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(c) the AUC is selected fromthe group consisting of

at | east about 25% at | east about 50% at | east about
wQO 07/188390 east about 100% at | east about 125%CHUS2007/069477

| east about 150% at | east about 175% at | east about

200% at | east about 225% at | east about 250% at

| east about 275% at | east about 300% at | east about

35}@8@ nidt lekseﬂﬁﬁ a?&ﬁ lfBO(?‘lng%es ah g6k 1@6’6’{{&, f&?@%ﬁn bout 1300 nm,

| east about 500% eaSt about 550% at |east about
608%5haatabb@a00 aby litss Ha0%Upoat 1108 ast, lasb than aBOOA008Nm, less than

B3 AL Bl 0 S0
| ﬁﬁﬁ les@ﬁﬁﬁtaba&%@)@nn@tlesk eRstabatato Iﬁigagsé%heﬁlt aﬂoﬁﬁ%O nm, less than

about 1100% at |east about 1150% or at |east about
120096289 e, &gss thaanbewte 0RWE, dsdsithyint abduol 5Ot ie, less than about 100
non- ate fornul.ati t he sane

oSS EOB b s LB APl Gosage: or (a)

any coqii natieqartidley EosdnazoCOMQs idetioativefth&bdl rddlisperse
1, wherein the conposition does not produce

s illgﬁblroiffé@‘f?@lF pediafspelt higt thg padichsibare pegiéicsivopesiage particle size

S008Ik S0 AS 9RTER ol BRIy v 190
t he, tis§ thanabew 1800 abs tespthaanbeit 1t70€ npo slms dnazbbe, 16@{1 @m, less
m nistered in the fgg versus the fasted state, is

Srcbey DB ks GrgeoBlotP . dggs dran) adet {300 iy s han
1%0{9‘[ 1h66 Amt [E@@th@g WEut 9986 nﬁlefeES {hiaﬁlﬁb q'ébo ﬁglo/‘les ﬁl%ﬁ about

t han about 70% 1l ess than about 60% Iess than about
5900 ningkss thanrba &GO na)%ss Itlwsabbhtaﬁﬁ)Oadeessfﬂﬁ% abloes®00 nm, less

5 BRES00FR s oy OGS R Bt U0 Rl bout

thamnADRUS thiktabdiid 200 héh, FRTRARI dbb@N 50fnns|1&4s Mhak abORETER Kin, less
t he pharmacokinetic profile of the conposition is not

sﬂginlabp@taﬁtm;l aflflessttean dbput Henmeer or fasted state of a

subj ec ngestl 0 ion. 19. The conposition
of cl a| mgg}aﬁo%aﬁfﬁ‘g ﬂbgtl on of the conposition

to a hurran in a fasted state is bioequivalent to

adpi ni The abinpositidn fheaia0 odictdiv thetbdoralesaijnegtia isRelcted from
fed state. 20. The conposition of claim19, wherein

" g}eogam onﬂsgaﬁgg, of yatcp HIBEAUS §}g§gob@p so(hg ong, aglge/gus solutions of a

8%%1& Ly gﬁ%ﬁg Ejnlé;ﬂ{lgr?sv@ an%led? %ﬁ@%ﬁ@ sctutfhs ‘c(')?g bltseg gn({ Qd'mlgiﬁﬁtﬁbns

thereof.

14. The composition of claim 1, wherein:

(a) the Tmax of posaconazole or a salt or derivative thereof, when assayed
in the plasma of a mammalian subject following administration, is less than the Tpax
for a non-nanoparticulate composition of the same posaconazole, administered at the
same dosage;

(b)  the Cpax of posaconazole or a salt or derivative thereof, when assayed
in the plasma of a mammalian subject following administration, is greater than the
Chax for a non-nanoparticulate composition of the same posaconazole, administered at

the same dosage;
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(b) a 90% Confidence Interval of between 0.80 and 1.25

for AUC and a 90% Confi dence Interval of between 0.70
W0 2001/14839¢ or Cmax. 21. The conposition of cl ai PELPS2007/069477

additionally conprising one or nore active agents

useful for the prevention and treatnent of funga

infection and rel ated di seases. 22. A nethod for

prepar yfg aﬂﬁa&e@aaftpbgé&bﬁéz%ld%%%@a%@me &h&e&ﬂbvhelpassayed
derivati've thereof, conposition conprising contact

pusﬁle plmmalod apnmnmalllaassm echfodlbwirepsimioneatsar, ﬁsageater than the

Ilzer for a and under ndi tions suffjcient.

¢ 64 Guona aR BB e Samap R e5DE NP6 PebHeaRBl: HBHisered
h@yﬁggmﬁ@dgﬁggqﬁlve average particle size of less than
about 2000 nm 23. The method of claim 22, wherein the

cont ac{dng eonpembisstigrthagphg, wet grindi ng,

honogeni zation, freezing, tenplate enul sion,

preci pi ' . n thereof. 24. The
né?hodﬁgggéﬁg?%@éfanaﬁgfgp%h?ﬁ%neffect|ve aver age

particl® si ze Df.. ishelcprd &wANtZ YréupPanbisGhesf ot greater than about
sel ected fromthe group consisting of |ess than ab

186 Rk ereadeisthamalpus B natgmentsithan dhoyt {hranned wﬁeri%loabout
o/l
ngg é) tﬁﬁt}j{&aﬁ%ﬂ %b%\& %ﬁ?ﬁ? ﬁg'srealtiﬁﬁganﬁ sa@ Ztﬁ) tﬁ&@erqgﬁsnsabout

t Bath, atoareatdr3tén sbout L@%Bsnatipaentatibart abb20 tDS Ynmotlgesserttharabout

ut 1100 nm | ess thap about 900 n ess t han about
88§ Pl g hot > é@% e mak s&fg&]e#a Y aByuhansparticulate
n %mb@ssrﬁoﬂ e W%osﬁ%a@@l’e Acﬁlﬁﬁlsﬁeli‘élﬁat@p@ééhe‘mga

| ess” t han about 30 | ess than about 250 nm éss
t han aflput HEChr1s Se@swdtﬂmmtl@tgnmp qo{m@smg of zﬁé@st szut 50%, at

about .75 and | ess thap a o o

F SR Py M o P TR ARG PawgTort st Wy FBROGfo%. o
I @dast @)@uﬂi(ﬁ)@@%@ | AEDOLSH0VY,, A€ [Bakti 2DbET 10090, At least about 800%, at
nanopartl cul at e posaconazol € Cconposi tion conprl Sin

( &pstrboi W0ds apicast ghovllPndz 6t léaﬁé ebeutsld 09%ogpat least abogut 1200%,
d
S5 L3015, LIBL R IPULAR 11 R 1 ISRRS o o

I ea@a% onéeastatioac &7@0akit ldazgteibou?ZR00T) er aElciddbaft 1006 Preater
25, wherein the effective average particle S|ze of the
pdeadhnGrocahigied by p agnnanapsrticfaizicampnpitiane fhoame

[ 0 | th bout
1gg%cﬁﬁn%zeﬁtegém nﬁs%e?ectl Re &hRY oslt Q0 nm | ess than abou

ss than about 170 | ess than about 1600
nm | e$s® the AUC is selected from the group consisting of at least about 25%, at

least about 50%, at least about 75%, at least about 100%, at least about 125%, at least
about 150%, at least about 175%, at least about 200%, at least about 225%, at least
about 250%, at least about 275%, at least about 300%, at least about 350%, at least
about 400%, at least about 450%, at least about 500%, at least about 550%, at least
about 600%, at least about 750%, at least about 700%, at least about 750%, at least
about 800%, at least about 850%, at least about 900%, at least about 950%, at least
about 1000%, at least about 1050%, at lcast about 1100%, at lecast about 1150%, or at
least about 1200% greater than the AUC exhibited by the non-nanoparticulate
formulation of the same posaconazole, administered at the same dosage; or

(d) any combination thereof.
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17. The composition of claim 16, wherein the difference in absorption of the
posaconazole, when administered in the fed versus the fasted state, is selected from
the group consisting of less than about 100%, less than about 90%, less than about
80%, less than about 70%, less than about 60%, less than about 50%, less than about
40%, less than about 30%, less than about 25%, less than about 20%, less than about
15%, less than about 10%, less than about 5%, and less than about 3%.

18. The composition of claim 1, wherein the pharmacokinetic profile of the
composition is not significantly affected by the fed or fasted state of a subject

ingesting the composition.

19. The composition of claim 1, wherein administration of the composition to a
human in a fasted state is bioequivalent to administration of the composition to a

subject in a fed state.

20. The composition of claim 19, wherein “bioequivalency” is established by:

(a) a 90% Confidence Interval of between 0.80 and 1.25 for both Cyax and
AUC; or

(b) a 90% Confidence Interval of between 0.80 and 1.25 for AUC and a
90% Confidence Interval of between 0.70 to 1.43 for Cpax.

21. The composition of claim 1, additionally comprising one or more active agents

useful for the prevention and treatment of fungal infection and related diseases.

22. A method for preparing a nanoparticulate posaconazole, or a salt or derivative
thereof, composition comprising contacting posaconazole particles with at least one
surface stabilizer for a time and under conditions sufficient to provide a
nanoparticulate posaconazole composition having an effective average particle size of

less than about 2000 nm.
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23. The method of claim 22, wherein the contacting comprises grinding, wet
grinding, homogenization, freezing, template emulsion, precipitation, or a

combination thereof.

24. The method of claim 22, wherein the effective average particle size of the
posaconazole particles is selected from the group consisting of less than about 1900
nm, less than about 1800 nm, less than about 1700 nm, less than about 1600 nm, less
than about 1500 nm, less than about 1000 nm, less than about 1400 nm, less than
about 1300 nm, less than about 1200 nm, less than about 1100 nm, less than about
900 nm, less than about 800 nm, less than about 700 nm, less than about 600 nm, less
than about 500 nm, less than about 400 nm, less than about 300 nm, less than about
250 nm, less than about 200 nm, less than about 100 nm, less than about 75 nm, and

less than about 50 nm.

25. A method for preventing and/or treating a fungal infection or related disease
comprising administering a nanoparticulate posaconazole composition comprising:

(a) particles of a posaconazole or a salt or derivative thereof having an
effective average particle size of less than about 2000 nm; and

(b) at least one surface stabilizer.

26. The method of claim 25, wherein the effective average particle size of the
posaconazole particles is selected from the group consisting of less than about 1900
nm, less than about 1800 nm, less than about 1700 nm, less than about 1600 nm, less
than about 1500 nm, less than about 1000 nm, less than about 1400 nm, less than
about 1300 nm, less than about 1200 nm, less than about 1100 nm, less than about
900 nm, less than about 800 nm, less than about 700 nm, less than about 600 nm, less
than about 500 nm, less than about 400 nm, less than about 300 nm, less than about
250 nm, less than about 200 nm, less than about 100 nm, less than about 75 nm, and

less than about 50 nm.
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