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WD 2005/ 046671 PCT/ US2004/ 036604 METHOD FOR
PREPARI NG SUBM CRON PARTI CLES OF PACLI TAXEL
CROSS- REFERENCE TO RELATED APPLI CATI ONS: Thi s

WP 9468t on is a continuation-in-part of apHGTEEIHP36604

serial no. 10/390,333 filed on March 17, 2003, which
is a continuation-in-part of application serial no.
10/ 246,802 filed on Septenber 17, 2002, which is a
conti nuation-in-part of application 5 serial no.

10/ 035,821 filed on October 19, 2001, which is a
continuation-in-part of application serial no.

09/ 953=B® #dd efeseRlE Herckén %%Lwlﬁhpgcax@mn

continuation-in- part of application serial no.

09/ 874,637 filed on June 5, 2001, which clains
priority from provisional application serial no.

60/ 258, 160 fil ed Decenber 22, 2000. Al of the
above- nmentioned appljcations are incorporated herein
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Background At
There are an ever-increasing number of organic compounds being formulated

for therapeutic or diagnostic effects that are pooily soluble or insoluble in aqueous
solutions. Such drugs provide challenges to delivering them by the administrative
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particles of the insoluble drug candi date and the
creation of a mcroparticulate or nanoparticul ate
suspension. In this way, drugs that were previously
unable to be formulated in an aqueous based system
‘can be made suitable for intravenous 10

adm ni stration. Suitability for intravenous

adm ni stration includes snmall particle size (<7 n)
low toxicity (as fromtoxic .fo | at |%% conponent.
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lgé_l i) mxing the solution with the second solvent to
efine a pre-suspension of particles; and -2 (iv)

honmogeni z| . L~suspension to forma suspension
ngg:?"?i Iﬁ%ﬁg@ﬁﬁgﬁ&ﬁ average effective particle
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miscible first solvent and the second solvent a first surface modifier comprising a

phospholipid conjugated with a water-soluble or hydrophilic polymer; (ii) dissolving
the antineoplastic agent in the water-miscible first solvent to form a solution; (iif)

mixing the solution with the second solvent to define 2 pre-suspension of particles; and
-2-
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surface nodifier can be mxed into the water m scible
first solvent or the second solvent or both the

wat er-m scible first solvent and the second sol vent.
A preferred second surface nodifier is poloxaner. 10
In an enbodi nent the honogeni zation is carried out at
about 30C or greater.. The nethods can further

i ncl ude renoving the water-miscible first solvent or
the entire liquid phase fromthe suspension. In a
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solvent or bot he ter mscible fi,,st sol vent
and 14§ ?o%’gléeﬁ 1‘? &?r“f’ﬁ‘@g SRR £ i er
sel Gﬁta%ferfeﬂeﬁibbdiﬁaﬂ,rwd@mﬁemaﬁtnbf@hﬁﬂe. ani oni ¢

sur fact a catl su fact i oni ¢
Sur e Bt SRR L PR e ol
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ds i t t I
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i nvent Ihg; q%?l}eggt Sw%trl]edwaz%etrrn{1lscbb e St S%Ivertxt%re thQ econ% solvent or both

the water-miscible first solvent and the second solvent, a second surface modifier selected
from the group consisting of: anionic surfactants, cationic surfactants, nonionic surfactants and
surface active biological modifiers;

(iif) dissolving paclitaxel or its derivative compounds in the water- miscible
first solvent to form a solution;

(iv) mixing the solution with the second solvent to define a pre- suspension of
pariicles; and



di scussed wth reference to the foll ow ng draw ngs
and acconpanyi ng specification. BRI EF DESCRI PTI ON OF
THE DRAWNGS: FIG 1 shows a diagrammatic
representati on of one nethod of the present
invention; FIG 2 shows a diagrammatic representation
of another nethod of the present invention; FIG 3
shows anor phous particles prior to honobgenization;
FIG 4 shows particles after annealing by
honmogeni zation;, FIG. 5 is an X- dlffracto [
m cr opr edVjiPmageaizng fhe DreHsBERpion ;o %/ g %’ﬁé’m{ﬂes
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§55 di agram illustrating the M croprecipitation

Pro Ngiridthds ent tion will be
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sanple. The solid Iine has been shifted by 1 Wg for
clarity 20 FIG 16 illustrates the effect of seeding
urln%,PreC|p|tat|on Dashed |line = unseeded sanpl e
WO i ne = sanpl e seeded with raw mat eri alPCT/US2 41036604
i traconazol e. The unseeded trace (dashed line) has
been shifted upward by 1.5 Wg for clarity; and FIG
17 illustrates the effect of seeding the drug
concentrate through aging.. T Ay i ffrac
pat t8Fn ¥ s &r aﬁ@g‘%’ln&%aﬁgd%@?r(?ﬁﬁef’lpg%tﬁndﬁpﬁoﬁf’ss for
pPeameasticr ate, and 25 is consistent with the stable
polynnrph (see F 12, tap)..Bot attern
crystst s “prigpdr e‘é‘%%?ﬁc’%@@g 8£e8]§é13f°1 o S“Spensm " Bltore
h608eaRkdoal €, and is consistent with the netastable
pol ymor p see FI 12 botto e Lon paLiern ha
beeﬂﬁghlﬁped Sup tOOpEPETE arr% e@ﬁ m%% mﬁ%gmm?hgﬁm
hbfispedizati@) uti on of two fornulatlons of submi cron
pacl jtaxel,. 30 particl.es; f
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; %%E resent invention is susceptible of

5¢ |n ‘'many different forms. 5 Preferred

enboﬂﬂnia'ﬂtshom the P& trege fir ronmatenal dirasehassled wi t h t he
und d%g s&hﬁ%CﬁﬂﬁeﬁH@$ﬁ€Q§ lsclosure is to be

cons ere as exe Ications of the principles of
t he FliGni¢ rlhnsmaiesahﬂ:lDSEeran@for |SMEEMBE Sh@wmg etmeliad the less

?FIF gS@%&%g&)%q—%gatﬁlE 2% Ielﬁ?%P %illl‘ e nt I on pr OV‘I@glbLgﬂh %&{I{é and

tiponipegicni mﬂsnaqf@monq@miememmﬁpn@r@wg to 189°C:
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for usé'in rocéss of this 1nvention is any
Solidybimd © smfmseedq:d withirey mebrsisbitsemmatsle. | Pyshed dpeadmapeded

s&ﬁﬁ%ﬂ ﬂg:gogcpij% (St beetn(%hl?t@@jf:%r1 eRy/g Idichriff 9ani ¢ conpound

armaceutically active compound, _ which

can B&. ééuw@tretas the affeethelr wpling PemggurRiRitebon. o Dashet lige =
e gﬂs B8 lﬁ% = sRHHIE IsbdRA BHithSHRPhAERA ifacofddle. The

pesti ci e therapeutic agents can be sel ected
uﬂﬁe&ﬁdéra‘ﬁaﬁdﬁ%‘?@/h@ﬁ haghopmshi %@W@e&m tHYsos pleritya®d put
~are pRi 1hiifhdeas R oRRAbORSHAS thelifS LhRbhESs throu agmg
anal eptics, adrenergic agents, adrenerglc bl oc

Tap arres diffeHempati ; i 47 AtHATRFERA TS B gesh drug congentrats, and
is consistent with the stable polymorph (see FIG. 12, top). Bottom pattern is for

crystals prepared from aged (seeded) drug concentrate, and is consistent with the
metastable polymorph (see FIG. 12, bottom). The top pattern has been shifted upward
for clarity. 7
FIG. 18 shows that the dissolution of two formulations of submicron paclitaxel
- particles;
FIG. 19 shows the effect of various siressed conditions on the particle size of
submicron particles of paclitaxel; and
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adrenom netics, anticholinergic agents,
anti chol i nesterases, anticonvul sants, al kyl ati ng
agents, al kaloids, allosteric inhibitors, anabolic

WQIUE/4668  anorexi ants, 20 antacids, anti di arfEeE$2804/036604

antidotes, antifolics, antipyretics, antirheumatic
agents, psychot herapeutic agents, neural bl ocking
agent s, antl-lnflannatory agents, antihelmntics,

antl-arrggthn1c ents antibiotic antlcoagmlants

ant FéaR0cheunihs sffech qf Fipipeeinsn fe pagisff dze of submicron particles
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Scari nics
par il ofind scgamraam@pmhtmw taepoupd o tubgy/indlieprocess of this

_cal.cit )
o5 oy Dol RGBS, R iy BRI B
toshibiiner aPtis prgasic oWEPROOSHLHA BB74 pmma@sgmmag@mmpound

wﬁ}fﬂrpc% hﬁ)Jn SEEE(%E&F S&on{ htMJr eglc n es @%%gl n%ﬁﬂ?f% Z gtt)slnlgt;cs,
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Aagent
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ﬂ%ﬁmg gt@fn@t g&mﬁ@' YilbeEhE Anligiests, anfbaliec Et@ﬂoﬁis aﬁﬁcgéuams,

ein can be an antibody, which can
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DA) S 676%11%@4 Rl ot BBYeredie dgents,
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R EA0REE by eﬁ&h&{t??o‘t({z%al&wents, jmmunosuppressants, immunostimulants,
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hﬁﬁa@dl@gﬁa@ Qgénty, Mcho@de) ; mdd&!&ﬁﬁ Ofyftnones, hypnotxcs immuriological
Id odobetgzm
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edfase BRI SROGe JPI8 Feisend 285
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pharmaceuticals, sedatives, sex hormones, anti-allergic agents, stimulants,
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triiodobenzoyl oxy malonate (WN 67721); ethyl
2-(3,5-bi s(acetani do)-2,4,6- triiodobenzoyl oxy)
{ghen}él acetate (WN 67585); propanedioic acid,

P4ty ani no) - 2, 4, 5-tri odobenzoyl ] oxy] bi s}(‘F‘BLFWWQ-”“M
)ester (WN 68165); and 20 benzoic acid,
3,5-bis(acetylam no)-2,4,6-triodo-4- (et hyI - 3- et hoxy- 2

-but encate) ester (WN 68209). Preferred contrast
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syfrefiig F’é‘@‘?‘“ﬁ%e‘g P aﬁF’?t@e‘Woﬁh%ﬁqrﬁlngeaeptegﬁyQaBP Saries
Aﬁﬁ:ﬁé Iaﬁtﬂ{lﬁn afthbtfemgtnt) Eidilgiet&ﬁxy apandti lirhited msmhi;aﬂ}l extkd

i nfl.amm nse resul rom

T Sl S e R g
a]%ﬁibﬁs a&hmﬁtlhbtﬁﬂte@: @%yrﬁaﬁnhgﬁors; ralécglaﬁm a@tsrmd huatibistirs.. The

us, . poor ol.ubl.e .i odi nat.e
theeappiig 2l P AeRls0 by |aal3{]?lf’g2%l u& (]ff ?F%lgoieéjt%é’ Rl
polySapedas) ctanohydﬂm:sl yd}ynralbbwddsﬁdnd Ineclelo d¢1dxat'léld pPEYEL cad)e an

8 it o iBBIogR PP her cont rast media

i nc| Didggosti agemtseinalntie |therix-myl i@ping aagents LHndt epntrast media.

f
] eas;%t;@%ggﬂgw%ﬁ% r1t%e i:o& r A Eo?ﬁer pééir ana : ne%c’h g% 6-
trﬁoddbemite)a@%rkhm E)d:hmhgésasmf oﬁdm:tazmgnpdmAhWN 67722,

e e

bi@(ﬁ&tﬂﬁﬂ@l’-ﬂlﬁ @:ﬁﬁ&ﬁ)é[benﬁoyﬂ:aybrl pruityoaie of e é6381§i;es eyl
t he s an ag c agent

djaf "‘W&“r sp |ﬁ§es V\Al?bhqh eacﬁﬁygl angS%l a%ﬂ%o 4%
trwaddbanndﬁbagprmma@(t(m PIg3t I o pdel é—(ﬁvi@(@%ﬁmu@ﬁﬂ 6-

t R
ooy SockiAESPRAV] 4, iRy B MutackBiiuc) 2,46
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tigdabenzoglogny Iﬁlenyﬂaﬁet&iengfﬂ%m e $58%p apropangdicla vicily 5{[3 5-
bﬁ;ﬁa%&g%{lngx Eh's\ﬁhé&ébenz@i?ﬁ@ g1t ass Wess 165); and

S can I'ia,. enol |i

bmmeec et 3 5-bistapedylamping)-H440- fi“ﬁ@ﬂ Hriatiig- e&*g%ﬁtzsbutemate) ester

CHk! | BERBLOLLER adthisaAIRE thélS Ria0 i Rl LG 808 HhSerat
ant |Ggildt%}Jﬁ acne agent sta%nt i seborrhoei cs k%r atol yti c%rae

reletively rRgidhyandss phyRiplesisel GPdiEoNag & s g idng  ARYC paidkle
28Q60%S mﬁéﬂnﬁ%pﬁe@ﬂdnwl ab;é:ﬁt@ﬁﬁtﬁinc nf@G! fsutf Sl Uneymatic

retinoic acid, ascorbic acid _ al kyl esters

hydpsins aelubiliration feft CyFbAEES, amﬁf c%t Physiologiqalb R, or other

de@%mn%r Ofpu) (Sootty RattiBle 10(!55&@\13 e4tbdxyab la8i8s @ﬁchrasclempmde
ybean or shea, ~ cerani des, gdmé aci.ds such

dgqhy@m 3o, aptmetrizaie peishi ARG Yuir y dgbil pécgglqg.ge,qtsgemes

shat & fa Grene wise mvet OWirResE b5, a0md W!I@%B?’d!; dDothers may be
glycerate The cosnetics are connerC|aIIy avai |l abl e

@rdr can be prepared by
Other contrast media include, but are not liomited to, particulate preparations of

U’\

magnetic resonance imaging aids such as gadolinium chelates, or other paramagnetic
contrast agents. Examples of such compounds are gadopentetate dimeghnmine
(Magnevist®) and gadoteridol (Prohance®).
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“techni ques known in the art. Exanples of nutritional
suppl ements contenplated for use in the practice of
t he resent inventi-on include, but are not linted

WQ PoSPi%tlei ns, carbohydrates, water-sol ubl e RETHFA0HO36604

(e.g., vitamn C, B-conplex vitamns, and the |ike),
fat-soluble vitamns (e.g., 20 vitamins A D, E, K
and the like), and herbal extracts. The nutritional

suppl nents ner aII avai abI and/or can
ot s B B S RO S h oS pacp R and €
hﬁﬁgtcbﬂ: bsteics Smﬁiﬁﬂ Gd’aSH Qs tamneh@cﬂmﬁlsm Mﬂhmtalaj eBhe Extra
ectl ci acar des tici
PRI PSR G R gt FRRTisc A Press, Jondon, 1989
Wﬁi@m&ﬂpor@ﬂe@&&em Hyarefbencd) ahch ma@@spm hdlsmf nThdﬁﬁerapeutlc
i nven

v bel
of5of 5 s PoohT Picay B obar b Bl brostloh 3 b€ Brptped by

teeﬁtﬁcﬁxé§knodmﬁmﬂnemnl l'i nes, m)r phol i nes, acyl al ani nes,

LR AP s ALY

Eﬁamﬂqalcﬂ’sﬂwaé acrmsumgem dan ‘t@amneraﬂmt tregllienty, dygesany, drec

|0 Sit. i.n Pes | Ci 9
mlg}cglf@g’?ﬁt%% Via Tl ﬁ? ensf3 i C Fbgggg ar conwgr%ﬁ%&ﬁ%%p
ad apdnssh hmmhm@mmscmatbbﬁm elpamay dggnts, aihrolpuies a&m@md
in_ 30 the r €€ .
ol RSB, MIE SEENRPIOUB
alkglt esters opalpplngaturiieat fattns am@anmldgymb pestsrs, yiogppherpl mcotmate,

R GBionof o AL o, P S ot

aa&hoaatemm degivatives, santi g dastse ogigtopratens.s gammamorizang)/ and, stearyl

SRE PRQI Lo¥miak &l SRhMBIEt 29&9}1&1@5&1&% B bleARbE by

Of dqueouS suspension preparations since th are
tdChmqmekhoaJntlethqam ves of fornulating these agents in

p@%g.g g dm{ g"}}l&&w&‘a&ﬁ@imq&fﬁa& LR ﬁﬁ&hcsbme

er - sol pharmaceut i cal |

pmeqnt ipgengionroludel Hut a@s;/n@rhtm@ém BEPi¢ite sbyssIos Trreorispluple
8+1hf(a ga R/{t%ﬁﬁ ¢, BRbhpiex szt&ﬁm@ AT RleSike), fat~soluble vitamins (e.g.,
t al pol gI col i de copol ymsr al bum n,
vmm:m D, BrKpgpd e é&s@ﬁé’ﬁ% Yifebise The A Ao Symplegents
a%%ﬂx&%&!n? gvaylﬁﬁh &hﬁoﬂcﬁme ﬁr%pdrémﬁfrtml.l& KoBwh Bethe art.

phar maceut i cal npound. "Thi s encapsul atin veS|cIe
can Be aenpopgﬁﬁﬁiiq ds d@éﬁ%ﬂ 10 SGeHPaY hsen v%éf insgitigides,

abibiaber emﬁﬁb‘?dé W@Jtépaﬂaﬁ&aésl efl aﬁzgﬁfata@d Hxb@Plet 1€ $6mpound

wat er sol ub phar maceut i cal nts can be podified
clagses ipPBich %é?ﬁu@é? i fheprerany inYRRHOB GRS BYloREh@olude reas

tRDAEIREOK I SlaftemBe RBbiph&S: adid thers 2@aioBnies, morphohnes
cont r ol ing the release of the agents from

SRR SP e SYERRNp] BIF WEie G e AT Tm e, Fobsyct

HARERkEd hﬁﬁd)cﬁfﬂ)@nsd tptcifid &caftles of peﬁh&l@éﬁ id €ach Slf {WBdcRlasses are
ni n r I n n |

hsite(gJ a}n P%st?c?cﬂap gduanua? 91% I%Eh%on SBHQSP tCIm e%rotectl':{ocn eCOot1mcheS "The

pesticides are commercially available and/or can be prepared by techniques known in

the art.

Preferably the organic compound or the pharmaceutically active compound is
poorly water-soluble. What is meant by “poorly water soluble” is a solubility of the
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15 ol i gonucl eoti des, and carbohydrates. The particles
of the present invention have an average effectlve

article size of generally |ess than about 100 | an
w %ﬂo?fB“égT}r ed by dynamic |ight scattering nmet hRfdEUS2004/036604

e.g., photocorrel ation spectroscopy, |aser
diffraction, lowangle laser light scattering
(LALLS) medi um angl e | aser light scatteri ng ( MALLS),

RN W e TR 0 S

Tids© ClobAy ) watddoRBRY agentsh erepamﬂ sliadble afnr taquqmue pa:s;mismm
a W de range of si.ze mto.
ergasBtions oo, B G Ty PhIIBRTRRE Y e

a@@@iﬂ&ne&uﬂﬂto about 10 nu, from about 1 mto about 10
nm romab ut, 40 urn to f
nm t aﬁ’fﬁﬁ?n sTHEST &y arl%longe o?r%c{]% &%{n %'%%? Sol

pHagA@esichiledctv e confivendsy Bf mmfgzsesa\nemg@de ﬁrt e stlidwarrier

g G ST A TP T I PPl THER Ao U6 6
eﬂcqasulanﬁgytheaeobompomdalm abidrounding fresictie fhﬁinpmﬂmmﬁb&ﬁ iethe
p%%fﬂseu cglI co 081%{ erﬁn%re% nggemng Vf'éstl(glgtéaﬂrbe § P@l@%@flé h&énﬁé

ave an aver age ective par e Sl ze
suah ab pslsamhm Bislasr, the wnalhpthMrpéemm!f e ihape watss solhldn

about 2 -
r e| ncapargar en%g fn%g?nd {r%i s r at | on g%rkltaﬁg y gﬁw&;ﬁml the
pina@mkaamusqperm oéthereatsi byl contraliingaibh eeledse of the agents from

thlent [ a ? r h{(&l’qugsl of \JV:R&I o6 lpﬂﬁrmaﬁeﬂﬁéﬁ ag@z{tg e d@rbu’t are not

ura ntraventri cul ar, |1 ntraperl car
lunned amgsmrhldp drgrmicac eominatndsy  PEOLRIENL al?@ﬁdﬁé‘ nucleotldes

cﬁéolu@ég And s QQQP?&Q&Q‘%/ 046671 PCT/ US2004/ 036604

icles sizes tor oral dosage forms can be in
ex c e'-@i’-s porticlps eﬁﬂmm:@sqyamwn@pre%aVé amayapgFeieptive; pz'vé:wlwme@f

Q0RHY aE R 20 R Bl BREIAC R DR fing methods

eaf phwto@rrallauminsangﬁwmaSBOdéﬁaqﬁe%ég@f- Ienlﬁser ilight sgeftering
(ﬁfiﬁ, %L GRer § ls&&éml \?@%%L@d hgﬂrc%scgﬁi on methods

capsu1es t her Ivery for Ivering
(Goulierugstimg, @r skangrdedi Thpadegyaer wiproscppy (Weghs seplection) cRewyAr

espa&%{eg G&f be n%g%a?%i £ afvgfd? s Y b, BRh s HofSadf M@m to

o gani c sul tabl e for pul nonar
ol O sy ﬁ'elhlabnut 1Raut ite btest H] mesiromfabeut Zowirtopbewy 10 nm,

d f i f .50
S8 8 S\ 300 o b 0 P e
nﬁluaspﬂ&&l e a0 208 r@iga 8 Cdnhiedion ofl rargm tiegder @de byefared
10 nehul i zer ni st n
PR SER SRRt A PTG PRI e S st pa et
a&irhﬂul _ 'sﬁ?&&iﬁbnhﬂat&np&oyﬁbﬁmmicﬁy mhﬁhmvaﬂflﬂi{ﬂlﬁ of’gﬂmmxptgmﬁ he
| S rom | O or e
o b of R8s St ARRREAE R e Bl pd ik RS e
afdipienifiadtiva bintitle Bize af et tharedbodidsen| minbinere. prefiarably devp kem

a‘gs;ut% p?‘[i’l (I)rt a%?r lra'Gnge or combination of ranges therein, Parenteral administration

includes intravenous, intra-arterial, inirathecal, intraperitoneal, intraccular, intra-
articnlar, intradural, iniraveniricular, intrapericardial, intramuscular, intradermal or

subcutaneous injection.
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propellant is a hydrofluorocarbon (HFC) such as
I {FC-134a (1,1,1, 2-tetrafl uoroethane) 15 and
AFC-227ea (1,1,1, 2, 3, 3, 3- hept af | uor opr opane)

WRHSPYFuor carbons  (CFC's), RFC s exhi bit |?QT/P%2081/036604

no ozone depletion potential. Dosage forns for other
routes of delivery, such as nasal, topical,
opht hal m c nasal , buccal, rectal, vagl naI

transder na dt can, 0
theq’ [eF g %thos?gc e %r 3%8&%53 ve'f"llfli 0 EP ot
caﬂhﬁn@ RCHHESHS tof Sboufd 1@ Akl p@wﬁh@ tlmrthe paraslec Bﬂekm.fﬁclent

separated into four n es. Fa
blewéa’dwég 8 erp%%t&g@g ﬁ%ﬂ%mf &5@ ‘5 al ?‘15?%6
infiu8s Rblis/\@palts, RPGRHoR mmﬁlgaucapmas wBbthcr delieey bél'@cle

first solvent t reateaflrst solution, (2) m xing
for delvprines drugpy A7 % second sol vent of water to

pr ecl"Hé'pi'é%&Iﬁ ntvlaﬁw@ﬁg aidther @ﬂﬂmﬁm@rdvﬁ:ﬁng:paeﬁﬂe; d&f the organic

oBGeR RSP 0 g BB SRR eh S e g

pthﬁﬁﬁary Bsage DOMEMan Bk iir0exceds of 6thnmtand pypmallyi tesathat allitue 10
form of t. ani c compou d havi th si.red, siz
Hfan 315‘% p@%’:;l]l&‘h ﬂ%b%\?% ?*ﬁéal?n%%ar?ﬁ"s% s ga(r]‘lligm?lfﬁtered WS
néiltizen gfoe NENgynast edmissiralien. c atltiendticaly, e @anusbs WdaiLv Be
imulta eou V. el S
sy B e Ry sHE b baorouba e il R LRyl o 0682 PRS,

f6h thh esugyegsd, or cthcmimyj pdwds mt bﬂ: rmmsmtndddr ou g mox-agagous

di f 3 I
I %Paf%?% S%@fxengri cperefal ose I ltéc{r aé\l.'jllsca ple og'tausali/table

pmpéﬂiﬂnﬁ eﬂycbbﬂhmrocarboﬁ 6FQ rsmhgy }@dﬁnmm,wepwmdmah’ma

LEERAL PO MR oA | i e

(CHQanHEC s exiplitiitte oxrnotdzenepﬂeﬁsmmm@ln 9 WO

2005L 046671 P, . .
for Ersnéos% s%’lrInmLS %’ S?%Q]Qtlé!;ngﬁ g%ﬁ or a gﬂ%glr’ ?%g{agg%hﬁcd
nisel;, hucanidrettals vmahmﬂgmab#ﬂﬂém Jikeecap alsp be famyglated from the
step the organic conpound
pﬁmlg%m%dg?rro(ﬁ{@aﬁ% g#e%{?%wphaw ng an average effective
par t Thel possssee fos prepating the yparticlye caia e separatessinte foam geneel
cfileohife ﬁ&ﬁ%&*&f&%&% s 05 }oeesséa%héi%qg@&e@r&camssomg an
a% gory, prior gner ddition step't
orgeya mmpoun@mm ml@tblmﬁlét ® %ttta [cepi§ @ ﬁ@frsﬁ%ua% (fﬁ aciag
o\t @&ﬁtngif iG] de¥d @é“féﬂt 6f Ratd 18 Brechchilind cﬂ@amc compound to
ener dition step the organic conpound is in a
cmtysat IHP-ISIFSQ@SIF’@J WA pdtipecwsenitp dhe presuspasivn ie thpioragé
RGE 'rr}fﬁndgglrﬁéa@ bfa %blﬁﬁn@fﬁm o b8th, tPprbie a stable form of the
nerg tion ste crystals after the
orgBie gymmﬁ thErere @p@gﬂ@fiéme agges rir@eQ apgyeagHicapiing, stepy
add'Gie bR enbEPAENGH b0 barkibifor? [HIBREEuHRTRBY &Cgﬂlﬂtaneously

aggregate I'S” observed by laser dynamc_ lig

scat Tleer icptegosipt of i Bipressss cYoSipguistief based t‘}E’F’F o‘hi) rRpyEed
PERERGOEY the RBFhAE cbBpdil€ 28 A8EthineAE b0 B8} @frdci6n studies,

organi c
differential scanning calorimetry (DSC) studies, or other suitable study conducted

n

=
o

prior {o the energy-addition step and after the energy-addition step. In the first process

category, prior to the energy-addition step the organic compound in the presuspension

-0.



compound is in a crystalline formthat is friable and

has an average effective particle size. Wiat is

meant b¥ the term"friable" is that the particles are
Wq 2004687 ]and are nore 15 easily broken down iREBUS2004/036604

smal ler particles. After the energy-addition step the
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organic conpound is in a crystalline formhaving an
average effective particle size smaller than the
crystals of the pre-suspensjon. By takjng,the. steps
take B ERIoron acEr R Eline o o ‘i?ﬂt?d‘qmldafom’ aid bas
af %ok lohBgive Qaffictehdite. | SAfidr Bl el hadiGUR SREU ERL orgenic
ener gy-addi ti on ste%éc_an be car rg%g out .nore qui ckw
comRpuad isi1B poRtalling fom hevnp &7 BYFTa85 SHFFS GAHFYE sizs gssentia
QRO b6k i13m @hat 65Be frésugfehgorcr yst al | i ne nor phol ogy. In
the fourth process category, the first solution and.
s ec RS SO FOERL PRy PO B JHS PR Y BRRaiFp e pidane
CORSuRY 1:38 dickys@iing foef and hidan atdisgepityaive phriplcaiser hifesthe
of " the, or?anl c coppound hefore a .ag‘?er t he ener%ﬁ
enguE- 1ddision 1R e QBRI FPPREASE Fed YRS Y58 ATt TBHY
ﬂgat Dfhc GREaRCe el Iﬁdmmﬁﬁzdf 15 iy té lasranérgywhgiﬁem Stefp fg&t the
-25 presuspensi on..or e fir sol ution and secon
°’§’6‘P§ éﬁfr the qergy3adtop 5&%’ SV Sﬁ%ﬂ?’ g%a,ggreg%%ar i ng or
i Mpatie IbeaceRendyRf he@rganie fempaad fooagmepdtetihiebserved by laser
inven]rigi@gn, the e @ghg -addition step is an annealing
dynagyic Ny, fratiprng gn THEF%in this invention as the

pr oCEsSthe Glird protese citegogy, maiot ¢r tHehabrgy-addition step the organic

t her mpdynam cal | v .unst ahl e.i.nt o mor e st ab form.
EPREr S B it SRR Bl B B SRS B e L
sheawhay is mealtdpitedtmstiidds’)is thiiotht pasédesiaye §@gilehand el more

I tign. This | | f \ . ' .
ohy Bithon P i oo el ined B bR, B4 bl
comp@Emiity i D exyerltice famtliaviag st raverager effectida parhicle isize [sypaller
this 10 005/ 046671 P /
i {5t POAY 05 Ry B oy a8 N PR sy o placs tho
osganit aotpound inh eysthlbse ftm thabisdoibile theisgesieduent pregf alddion

These.four. proc i @8« Wil | j .
ER AT b SHieD o Rk R, sty il LipHERsdh organic
cbinpdunt] ivea Jossdogdscryptalidictiiopiwlegych as choi ce of
surfact.an I C ' i.0 fentSttlf RN
of s%r %hgcfogﬁ? Fised, &E%b é?%\e:t %Sg 9 ﬁ%neglg{l i%?)&r_?,ﬁdrsgt e _o%re
simutiamapugly subidotet itoths enargpt-addiion step.c iist the ipbysicsn propdiides of

thd di€arfAB BERELBE £ ol o bl L ANy Aot R,
rocessed under any one of tfhe categories discussed
next TheTlgpergy-pdsitiopr epesan bacagst yout ix ape| fastien wherein the
ond. thipd,ean r Qkd :
FRFERSIP, PR o SR ety B RErSs PRne”
sharigh ovwmpadidorgisa g enprriefied fogm phibringaition, e qogey-aidition
S0p!i8 b SBAUFHY 136 CRRSUG s CleliR RS Hkerdidl & Pockss G

S

vent or m xture of “so|lvents in which the organjc
convrpBEARRtier thetit @erEedynagically Erstableigio 8 BrotnFtebla ke Sple
drSrepeated application of energy (direct heat or mechanical siress), followed by

thermal relaxation. This lowering of energy may be achieved by conversion of the

solid form from a less ordered to a more ordered lattice structure. Alternatively, this
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m sci ble with the second sol vent. Such solvents
i nclude, but are not limted to water- m sci bl e
ﬁ rotic conmpounds, in which a hydrogen atomin the

¥e9PE i s bound to an 15 el ectronegative af©o(e4p36604

as oxygen, nitrogen, or other Goup VA, VIA and VII A
in the Periodic Table of el enents. Exanples of such
solvents include, but are not limted to, alcohols,

am nes (primary or sec¢ond oxi nme droxami¢. .
St Son Y BASRY DY & OB T MFBRTRE TGRS o s SPhEpuid
inRghds, phosphoric acids, am des and ureas. O her

exanpl es_of the first sq taninIu apr ot i

or gdmFe fewl Rr%&i%@atesa??éwﬂg Sroatris aﬁgﬁ%g“ﬁ%‘” & S@@ﬁ‘i ke
wkRRob@! HBRNEH ane thddabekss mﬂimomma asbeHoid@adT Qifhjtafe br

coﬁ?%‘tagr ot on aé:t%gspt&%é%gtes gHse th gy Iack eff r%%éhggmteof
mB@NVSERbBtibrs, ﬁted:lf@ﬁ%cﬁitatﬁﬂ 04 the 1o barcivd sel@&d dehilove tbr by

the I nt er nat| Un| on, of - Pur and i ed
Wﬁ& ‘ifﬂﬁg?ﬁes %@Fegtrer m nol ogy,
2nd ThEGErst 131.'8&@ caté’g'anAas elell eatthambdm@ tmmmaa ddirtheprgcess

gh rel a er.m.t or di.el cco a :

caé%geaee Fany ﬁ%ﬁ“@% di 'ée‘{ Qﬁjd% %{%@%&s S‘i ? 3?%“,

dlagﬁiﬁiﬂbmcaﬂiaﬁimciannﬁidzdonat e suitably |abi I e hydr ogen
S‘l:,”o f t H‘g %gﬂ%%épog sl {(]))ég %rgeeegt iklglon%()ﬂ S a (s:cg\ﬁeng or mxx%e of
sckehBah %lcﬁrt‘mi’m@h&c o ndoafristestti m@laﬁv:alyemiuﬁb&md (rfhichl iy

ey Sieaty foyepy BN R Ak T i o058
miRCibld D3t dn véich sthytngecitomirt themeolévplrio gemd to an

{ h d.t t
BT pBL EEERR 9. ELBE e oL Wb %iP A
the Pesddid mmfmlameptsaﬂm;piqs lo6 s1yoh eotednes resitléer, but are not limited

e S e

adidd)E)i foni2 -apx;is pbdsplkiniroagids, pho f@hmcrmldhy!mﬁqs dagwvieddi none

( %m s IEL &%iéegg tgsgxgg&é sl g@% oLl %%@ggﬂ 46me
of étxeaamtiwysloénws whef G l:(yénsrg@olbcmﬁe)mh awaierg ittt ¢ap| aaly aphds
pRESAUE B Loyt BOASRNALAALOERLEL ] ffbn @h%gr%sﬁﬁn%eme 0%

e nenbe this ° class al so
apyetic dvdenls is haipol eprgfiorobvant) ¢ dedined by fhei Istemetienal Pion of
V. tnm@ [ Jet QWi
PFﬁ%eangl ‘%1% tf&%%i“ ‘f%g act bggo &%i%grdfn%%?%dl le fi élg > 2nd
Edoll%&ht at these reduced vol unes. Exanpl es incl ude
aromati ¢ hydrocarbons, al kenes, al kanes, and
hal Ogenat@w@h@mas&npaﬁamgﬁgmewﬁvabkzeﬁﬁsmﬁnd _

hal ogenat ed
g (or dieleciric constant), greater than ca. 15, and a sizable

ot

permanent dipole moment, that cannot donate suitably
iabile hydrogen atoms to form strong hydrogen bonds,
e.g. dimethyl sulfoxide.

Dipolar aprotic solvents can be selected from the group consisting of: amides
(fully substituted, with nitrogen lacking attached hydrogen atoms), wreas (fully
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al kanes. Aromatics include, but are not limted to,
benzene (substituted or unsubstituted), and
monocyclic or polycyclic arenas. Exanples of

WQ NP6k ed 15 benzenes include, but are notPET/HPAOM36604
to, xylenes (ortho, neta, or para), and tol uene.
Exanpl es of al kanes include but are not limted to
hexane, neopentane, heptane, i sooctane, and
cycl ohexane. Exanples of hal ogenated argmatics

subwiitttedlevitthige hifdregwoftoms cdipghpe e ARSI ST Al Albers,
mﬁﬁ%r@e@cﬁﬁ? SN ned B G1E0 RO QLBABRE | pEd@HﬁEQ §hd&f)honate esters,

bgenated al kanes and al kenes |nc t _ar not
phosdorTsEdniEs, cOmPYENS GREdEh AHe, D thafgt“ﬁ%ﬁ“g%@MEO
m@mf ﬁsﬂﬁhdﬁ&ﬂeydmﬁdz Shtdmaindse, cataﬁ)mmgmmmﬁee@m
es the all of the above aDN&§nt cl asses
E@%ﬂffkiﬁﬂ APMAY ¢ dimehyliapapgde dioxane, acetone,
’CMO% 2('ﬂ¥F)r O hdtsnB® ;ﬂéne(sﬂtcﬁle o@iifhe), acetonitrile, and

N- rret hy oyrrolldone rrolidinone (als
hmmptbﬂp@sw% 5 GOHe) mﬁméeg%ﬁeacfw i B SrHo B
clhdM ), dlnEthyIsquOX|de dlnethylacetan1de acetic

acid, lactic acid, .nethanol, eth iSO ropa ol ,

3 pesteaR Iy 5o o S DR, oob ALY ST Hor BTSN OB gFve
sulpttion i@ﬁ%r %Mﬁl o la( ot Rnashs Qleksdthﬁi WJ&)Eftgaog h&ys ©1ater-mlscgsle

propyl ene glyc i.ac t.ed -nono cerjdes
L SVeTa g BB CRBRYT atyp oG g acms,
alﬁ&ﬁ& Offi@nes{] |afEh£lyééx‘ahlbei aﬂmaucb, malbgqulatéo ramsdmd halogenated

4-di oxane, a ene squoI
a5t on TS P ok Hiindor AR PR B (PG aoosttuted or
wkRENRERIA)Y bnf@h mﬁﬂﬂﬂ@bﬁmbd @olytidha) srefest r aixytdplesf o asybstituted
b%];%g) lcfjiéo atn E?Iglnswg;{.ult | et h?%‘l a 0 Eeﬁai%t b té%l‘&?&ﬂ'&%!}luene
Eﬁdnk;aése@f alkh’ﬁbs) gemds edt amrrmtrﬂﬂtm‘eé to rhamgena:tpadam heris,
hal ogen al kan
R PG B R e RSP REDERL o g o
regtdiciell @ abRkddenzeind, Obrotelepeme, and 1®1CWDOEIG%/ OB&8Wles of

PCT/ US2004/ 03660 b |
~ halpgensip of, 2R aﬂ(%ts ﬁ&%ﬂ? eﬂ%tﬁ%lg noCLUsRhefl Y, uﬁ@ﬁbroethane

ene oride
nﬁﬁ@kﬁ@ﬂﬂﬂﬁﬁhﬂqﬁmdhdmﬁﬁaﬂmDChemhhemﬁneopentane

(PEcE e BERE T B B, OGO Gne NS S a1y Tt

N%éﬁﬂ&—p}ﬁﬁﬁlm@e (ﬂE@ﬂl@@N—m@E@Zmoh@@el g@yrrohdmone (also

o RS 0G5t £l AR ORE BB

dﬁﬁ&y&cmmﬁﬁ taogiceaid desic aFigGnabmol, phimaltisproparas 3e1}entanol
ol eth e c r n
ﬂg’% ‘an zY) énzi] al(t%iégl g,{y f{&, *Bhtg%ﬁé ﬁ\l o‘iﬁ' eagde 8 glycol, o

ycol rnonoal kyl
pephlens Ak ampbosisiiehiand mlscwmsn% 25 ahveers! ARG,

di IE‘J‘etl h%l)soﬁvgcﬂe ra): tm&m é{ﬁétﬁ lﬁaﬁg g%rﬂéﬁﬂhfoﬁx?aﬂ%e 14—di06cane

p&? propylene al gi hat but anedi ol ,
temskthylegisubos e (aﬂﬁtane), Pp@toz:@nwet Riflommgthate s detemprdiylurea,

h%%%e ?{ f%gstpﬁ d¥| (Hﬁlﬂ]%f tehﬁﬁﬂﬁ)ﬂn@ﬂ QTE.'F)' C@bxane, dlethylethgr,

cap caprate,” prop ene gl I | aur’at e

tygt-yuspnathyl otfer &Blwéﬁy avoBTlle RYFSrTLant: lkerespiapet fylpemaicd
260l BidiElated AkRIE! BRERHtEd TaBlanes, xylene, toluene, benzene,

substituted benzene, ethyl acetate, methyl acetate, butyl acetate, chldrobenzene,
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solvent is N—nethyl-2-pyrro|idinoné. Anot her
preferred first solvent is lactic acid. The second
'solvent is an aqueous solvent. This aqueous sol vent

WORN)SHE6Rat er by itself. This sol vent may alR{g/US2004/036604

contain buffers, salts, surfactant(s), water-sol uble
15 polyners, and conbi nations of these excipients.
Method A In Method A (see FIG 1), the organic

| d ("d first dissol he first.
breabhrarnecSlortdsels PP beGRIRIEH CHfHie syl diitride
EBEIPURES, R %ﬁiﬁ‘ﬁ“* B B e e S3ont
(PEG, &ongreunls, PRCHhE B GiE %%Iliféﬁi F‘ﬁté%l‘lo r}’&t‘gﬁﬁ Egéng
PERIE - @&(ts pdipmyake ;g‘l){cgil)&t&@(eﬁfiﬁ}ﬂés sudl® f@ctpﬁnw [@étavrate,
necessar 0O ensure Oola n.o e C
PEGr29 heﬂﬂ‘allﬁa@t P@@'@/eﬁf"s"eﬂa?ecgﬁg& g‘ flostea o ng;ﬁe}o 18
paﬂﬁﬂ}éfegﬁfé) WolyBihplage gyodﬁ?éﬁlttaap tsuanal PEGH2G geisitannivetidaiats),s
sSucC as an ani oni surtac i C..S ,
pedyeitotme Elveol SRl ser e amnspicb b R Elips ERG
d:%%&x?iv %tﬂ:lzfalt ol Ip@eﬁee Ckb:ch (EPE), Blsipiaplens aidiontec lPPG—lO
surrtractants I n de bu ar
busgrefigh FRSE10 g}a&y ggﬂl?gq W%y% ﬁglg%st% o%tg?ry PPG-15

@@3‘?13&@6 Upio ﬂéi{eaglﬁaol tdrchﬁyla&nﬁﬂaprmenpmpylmr gl Iamdneu and

| | t L2, alk
gzps%‘%érew%?aaﬁ%ﬁaﬁx@ﬁ pleci 205 S il en & A sy ot
sobRgi Nm&ﬂhfz%h@ﬁmﬁ@iee Anpmawdfatadoﬁyat satsal i ls ihagtic ac1d

phosphati d cerol nos

phos é?‘i"&% F‘g\gel“{ﬁém aﬂﬂ%&p a)ééﬁu O tefnr%gg%\}vfn g
b t¥eRer Thls %Sﬁvﬁi’c SnaySdi€h thitaic auf&mmﬁsx nyramt(sm wafer-soluble

ChO|IC an ot.her bil cids (e.g., cholic acid,
P‘?}&S’??Pcaﬁ F‘?I‘E m?ff?sd’fﬂiff?/%%l@ 68{311 c acid, taurocholic

aci d, glycodeoxycholic acid) and salts thereof (e.qg.,
Melidd WO 2005/ 046671 - PCT/ US2004/ 036604 sodi um

de0xy GG £ (cof B, tibbaM GonfAkicniy 3w AAEERRIEd in

i nclu re not ed to  quaternary ammoni um
tredirgcoivesg, to sath aéissttsein‘m KEwi g IsPaPeugd can be added from

abtt ¥)|1/r (\gﬁfﬁ %ﬂiogggﬁd{ . /‘W Qe &hink Q8RBSLy of the organic

aury mmoni um chl oride, acyl camtine

cdmbmém ﬂnmfmSolvm Hertipg of yhei cOnIeniEms ﬁ%}puaa@% 303G to about
%ﬁ}’l om ¢ 5 c%rs; FI plsgrs ngpﬁﬂ Q'ﬁ%é%ﬂ%@nﬂﬁﬁ%e first

osp 0 I nclu for exanpl e
sﬂh@ﬁphatldylchollne phosphatldylethanolan1ne,

di acyl - ?J; fqﬁg;?ugfb%;@ﬁloﬁt ﬁg%hamﬂ{‘@ne Qﬁ%fb téonal surface

dlnyrls ycer o- phosp hanol am ne )
mbdﬁ'afsrmclogslangm?me pusfacishlos pAERE m%mmﬁﬂécfm or a

1%1c%ﬁ¥ Oﬁx}%ﬁ% YS! Sapharphact hans, a@uﬂﬁ)k{ @1%85)::, si@MBkants

ycer o- phosphoethanolan1ne

ipfhels rbhtaime aipl koitddrfe aﬂCYbS%ﬁ%@ﬁhﬂi{Y PRPPRHS flg}rf phosphonates,
Qslg*leE uﬂé&} glﬂégﬁﬁ&hmmgh‘%&&%t | HafirACkshyl sulfate, sodium
sophospho

dodecylsulfate, alkyl polyoxyet%%ene sulfates, sodivm alglnate dioctyl sodinm

sulfosuccinate, phosphatidyl choline, phosphatidyl glycerol, phosphatidyl inosine,

- phosphatidylserine, phosphatidic acid and their salis, glyceryl esters, sodium

carboxymethylceltulose, cholic acid and other bile acids (e.g., cholic acid, deoxycholic

acid, glycocholic acid, taurocholic acid, glycodeoxycholic acid) and salts thereof (e.g.,
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or soybean phospholipid or a conbination thereof. The
phosphol i pid may be salted or desalted, hydrogenated
or partially hydrogenated or natural sernlsynthetlc

““b%myyﬁﬁﬁetlc The phospholipid may al so be PCT/US2004/036604

conjugated with a water-sol uble or hydrophilic
polymer. A preferred polymer is polyethylene glycol
(PEG, which is also known as the 15 nnnonethoxy
pol yet hyl enegl ycol EGQ .. The nol ecul e, wei ght

sctthen Gl 98 ygw"?(%f‘r cREQRifTECtt BRiUSE Bt B 5Bt lse*é?d to

&Oﬂmwﬁuﬂse%ﬁ &, t haichar es %ﬁﬁﬁk&h@hl Y chloride,
aval abl e 1 ncl ude PEG 350 PEG: 5 EG 7 PEG
cagotetptapgion  pradsooehitosng P%@'y Y ylammonium

BHREP Ak bl hjdie:BREED B SD bmﬂu@omndeat eAdTRonic
SO I ncorpor ate a functi onal %EOUE)&]P &a i
eI GR & B0 | bl PHEP BRIy Bg S for spmupte
Pk kSR B s Bt
(sielk | 9 e diEmyBiFtp¥-el YFﬁ@sPé“’%’B?F@%aP?}ﬁ‘QPQ &@@ n%yfﬁ%ﬁlﬂ%ﬁﬂ@
pibshibefBfolahing ADRIEE)! mﬁe@@mgmoab-pammm@mm@e(mmj
fornatlon dlsulfldq or thioe {ornathﬁ

disfeshi-alyetrp BesRMRCHERPIBRS | ng. os of B gvhagéylsenne
phéspRHdyRioRe], r}ﬂm&p&&ﬁiﬂoﬂpﬁado}, gmpmdmuanm Uckephnsphotipiels, g

ola Ig{}(né%ag%é%ﬁ%égl%%% tﬁ)(rglma?qﬁ Iggr%;{c ﬁ&yphosp onld n’myzbe sglted or
dbsaltit, Hﬁir@geﬁhtd@ 1y by&ggeﬁaﬂdiﬁ nfthABiernidynilpptic or synthetic.

ngl{’gs%p?lgﬁeﬁﬁy a{% %% )%(lﬂﬂ?%g‘i C ¥ %}:_,B%%yl dg{}%rycc hc polymer

ﬁgbkgf@feat;ﬁﬂyrﬁ@deq:%mmﬂene giycbl b@ﬁt}) nwhiGuliis a!tsloek:twmj onibe

fact ant f af
e G R e R
v ok a@n@eﬁﬁm 204 R059,880. b Boes )comuBalyp obedoRFGtshihbie are

%‘%’t@éﬁgm : ﬁ@ﬁ iﬁﬂ%ﬁ@%d@%?yrgﬁg‘%" %g&f&ﬁ@h}moe,

Hm 3{130,'(3?4;1 PEGES000. ymil phpspheiipyd orgtheRibphospheliped eayughte may-
oho al co r et . .
8:6%\81 Eate %gl.].l'&/ ontal H‘Eiﬂ ch G c\élvalé’ltly XS.Jcta %ol!oya fl ] ﬁlilcﬁg,ed}ng

Xye Ehe- Bo1VOXYpr opyl ene ¢ po
bﬂ&éﬂwﬁmﬁaDii@ﬂﬁﬁﬁiPﬂﬁﬂ%&fﬁﬂﬁﬁ@mﬁa$6@@mﬂﬂp@%@xan@x@#m or

ARG TP ot PG PR R B EEE

Hyaniriystgh, Fir meanqﬂt lamidsesd fopnat;og,a@w&féﬁq atebiopthet fqmnatign,

St artggﬁyg?'}ﬁw?ﬁ?ﬂan?{iﬁgd ?2&@1&5\/ ?ﬁmdmg functmnaldgroups

mﬂﬁcjﬁw byl pye r obi dbmited | ahwm@d Kodepenylamitg 51,12-
Aﬁgfc%nedi Wb ﬁ%ﬁe‘ﬂg’%%i Gy %a{léﬁidﬁpﬁe@l?m@yraxmde (MPB), 4-(p-

pal yoxypr ene’ copol ymer and
maleiidoaisthyl)aychherrke-capohyite (M%y r o’p@lﬂ@ﬁ@l ggty@mmmte

| e are sold under the
‘?ngéﬁ%ﬁ%gF%@%§ﬁN&§&&F§%pé%ﬁg??hes referred to as
PLURGNitBle poniemiel sedicynts yindedge palyoxyaippiere faity alephadisihyrs
um, I e
(Sfatj %EI % ?Alyo%%ylﬁg g&ﬂbltaﬁ\r@ﬁg a@ig Y&k ?’b)&ls&ﬂﬁes)

I'S 1I'ncl uded t hose having
Iajljwyethylene fatty acid esters (Myzj), sorbitan esters (Span), glyccroi monostearate,

polyethylene glycols, polypropylene glycols, cetyl alcohol, cetostearyl alcohol, stearyl
alcohol, aryl alkyl polyether alcohols, polyoxyethylene-polyoxypropylene copolymers
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WaSOpA6T1act i ve bi ol ogi cal

10 chains. One exanple of such a surfactant is
SOLUTOL(r) HS 15, polyethyl ene-660- hydroxystearate,
manuf act ured by BASF Akti engesel |l schaft.

mol ecul es as al bunin, casein, hirudin or other
appropriate proteins. Pol ysacchari de biologics are
al so included, and consist of but not limted to,
st ar ches, hepar| n_and chitosans. 15 It may al so be

QESTREED | oPHRTASH adPERRCHotgent HETYREBBuissidose,
BRI fop AatIossS hHBULSRRIMUAII IR0 BREI0MEC Eithe

fer or_citrate, acetate, |actate, gl um ne,

RAlyspgshaTidek dclofing SERhomY SBFY dRTVALFFS FPER ﬁa\badraxmthylstmh
msdﬁu PolFViey1 3386, @hd Bmgmly@ﬁedﬂdo@e t & abgrdterrbd - folt®lof the
ora

dosageforrrso or, nore, of thefolovvln

BYIHP o e SPORRPIG SUCRY SR PobprhpiarS (o caglg?wropylene
$op6lyinBit 4hd pRIFQSINN A biotleSopolygisdaEasicle gigbol £ lkafylhe glycol.

ek P e R e g Sdphng BRE DR BlsS Beppion gpipmed
1l @MIRDMG@DW%DW scedull a&pﬁliétmgclmng Sekrtint @Rmical and

st er al et he
Bt Singfiopo oo R ot it oo SR hrraes dho
?ﬁﬁb 00ne® blgam;ﬂ'-ﬁdiﬂ svieH & ’s‘l&ﬁmtaﬂ(lls )%@xweron@! Iﬂfl ?Sﬁpﬁlwtlll}aéglle-sson
tty acid est ially avail able
*2@“‘1‘@%‘5@% ”VS‘E %ﬁ/ﬁéﬁ%‘%‘l ol yoxyet hyl ene
st earSatfes; act:h@ll;lxcm@ial mlebﬂmmlmﬂeauwhdmieGMQs ﬁib&ﬁaﬁﬁ casein,

lgng.ﬁxl& 06 I% odec CE‘E% c%eﬁrgl/sl El%h%%ﬁ)é tg% %ﬁlﬁqlayc 50 1ncluded and
svetisiyf e hbilinnitd ;:o btyﬂh@;d;@hmydmdehimhms e,

ot o AR e 0 i s HE R! QY e ot S6on
&l sodivou W&Diﬂﬂeahmochlonetdmahdhamuﬁhr op@ktyate, nydem Clatiak,

xﬁ%ﬁ ihe %9 i ﬂﬁe pﬁw% :%Jowlélg I%%‘% &é)f—)[gﬁthlfl%? Srtﬁlég% of from

eéxcl pient’s are descrl
dﬁaﬂdﬁg@&@ubfl Phar maceuti cal Exci pi ents, published

oL AR e PORLCREMEL S840 B 6 e

gelEn\@sEQ0B¢itirG @hmspb@ﬁﬂ/eﬂsm_zﬁb@% 6bdestephilartrgeut) sadric
u | I. Cl

L Wogehifiln 6ich LLO6E DS, S oR iSRRI Bl

glgpheln ectempacroggl wnudti fyivg rrex s wnrlitan esterd polypeyethdens abiey! ethers,

e%a"cﬂ)g&lo @ﬁﬁ AR Mg l:%iozﬂao%g%i eerbl?dpJI)?%ﬁeﬁ%leﬁ%] eastor oil

vent | met hod preparif

@ﬂvawemdmxgdhﬂen@emﬁm rGi¢ Pide S g¢, the cotrapscidty avaﬂable

BT R R LA LR, MBIy RePEy Rfoi 0] gl

Rilpmtpﬂ, t at $0dmrk in eipdf@slswlfﬂte t h@rhwgmﬂhsdcdhlqm undcalcium,

scal ory
%é%gértﬁa?x |eg§118{)f F&#&?er) n‘.?t %? ﬂg@gt i on racxgé%gc?ﬂmose
fafﬁwrpr@pmﬂrdesep ehmmxoeylmthabelmlosqomhab@s momuystalline
cellulose, magnesium aluminum silicate, triethanolamine, polyvinyl alcohol (PVA),

and polyvinylpyrrolidone (PVP). Most of these excipients are described in detail int the

Handbook of Pharmaceutical Excipients, published jointly by thé American
Pharmaceutical Association and The Pharmaceutical Society of Great Britain, the
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During the addition, the solutions should be under
const ant agitation. It has been 10 observed using
ht m croscopy that anorphous particles,

Y04%6Tstal |ine solids, or a supercool ed IBGH¥OYy 6604

forned to create a pre-suspension. The nethod further
i ncludes the step of subjecting the pre-suspension
to an energy-addition step to convert the anorphous
particles, supercooled liquid or sen1cr%ﬁtall

Phewshdcehticel Baesaol86.s Thegpeace ¥ a%@aﬂ% and{ere
cah gg#ﬂe%zirélgoyﬂ%hﬁi Gh8Si0%h nlthd BY eTvAror @it agRcEhb@EG kA ¥ be

es “15 si ze as neasured by dynamic |ight
usgttlatcw@bmﬁgmnet hods (e.g., photocorrelation

S pegﬁ 5@1’%&‘&9& fa rﬂn%?% ugrbﬁtfoh,aﬁé in@i!ﬁod o WrepititleGnlal peiticles of
I'i ght atterin ), medj um Ielaserllht
ansyaae ptiﬂﬁ@u(lWﬁéyﬁ thFusbeH% O%B‘l"é%&fﬁf%%% g o the sbsond

solvERU e LadiBInhad is defénder ¥R tHR |b§i)ch sitd) el p@Yipiiaion kinetics for

m croscopy (li ht or eI ect é gﬁ)thl n the r@n%es setf
the eneenic comrayed- Tymieally. Jeracinalsp g BPoratopy procsy, Pryparagon o
1 ﬁf&b Ufhle Q&]dﬁ&ﬂrafeh@ H5RGOGE 096 cv patmiante to 2Bout dbrbe padmnute

i'Te smutaneo sl y conduct i thee ad|t|
D@!@pﬂw A& éheg§P oty £108 “1@%%95 e &
otlsBN Qe s9 001 BRtdseby thab@AGIPIRNE isatmlesn ,semlmﬂydi%ﬁlmewbhdsn br a
flow hom) eni zati on, m crofl uidi.zat on %ﬁ) @{rg cludes
sopereprlefsionid 457 BEmeh R GrrRp RIS SRERE) 094 T i
ihE Qiep &F- sulfjB&ing &H@b@»sﬂ@ynsm t6 aal @ekg@addmaasmpi tel gonivey the

bR i S SHELEREL eSS Ehe L e

m%%hﬁ@%ﬂllqlﬂ efiez Sil'he Sesalﬁngﬁarﬁdtﬂa mﬂigasmrd awilwyagé\\é&“scttwn phrticies

unaer e ro atl.on

g 96 HBFoBP R BF Ao, D RS (Rt B P gocdbliation

S&Pgs%yﬁﬁdér:mmwm mowrmglebmseadzghtrpﬂausﬂu@(lb%LLS) medium-

u [ as | call Qn

i CRETohSP s AT S TS B BIE T oo

e;tmﬂ;w) aﬂ:tfeblb@}d D yniSosiopB (bghd oﬁ/hieetrmralmﬂnh riee r4ngesy et forth
IS ot e SRR AT BY rdSofilol IHEALL fond Boivens o

be acconpli shed use of an
c&ﬂﬂdhﬁil wirmleaﬁmnﬂxBneoaqbpmnmmg’és e@g&eadﬁﬁm sfep. U S. Patent

Vo Phish cgerp:gedtites Yucb > BV RRGAL CEdlel Al somication,

| haﬁa'gehﬁaﬁﬁﬂlcﬁﬁﬁﬁ@memDépEn@m@emwﬂst macrpEpidizaione ge offipr

f%{mdég%ﬁ%ﬁ s%esﬁi%? éa'ifﬁ'gigﬁ f&r@esaqihy §:Im\gl@§xay be cooled or

processe thin
héﬂ@@mg tHis gngeagpoox prnﬁtred iormslé@e 1111'56113% the eﬂergy-addmon

Bgeéﬁe&ed"hgh% plséog ng;g gﬁ’éo %‘F&f Jua%s ﬂwdcin%'s[)ﬁ%ypﬂaéﬁn Tne.

e ln al so
unmmmogiuqt dematmu B@u\sf&e:cﬁ}é&erlg |aaﬂth@roprafefr@4r§Wa?fiﬁlé

wi t hi N t ffr @Jﬁ%
Yy éﬁ g{?ﬁg%)llona |n%2{yoﬂr%rg§t e Ehé%o&&ﬁ%e@%{%g %Q%Qan

udiraﬁém sprbcpe@wr Meichods Athe n Vil Celh| Uisvasargic r Brosesets . (65410,

ngalmrxt%&ured by Sonics and Materials, Inc. In yet another preferred form of the

invention, the energy-addition step may be accomplished by use of an emulsification
apparatus as described in U.S. Patent No. 5,720,551 which is incorporated herein by

reference and made a part hereof,
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-difference is a surfactant or conbi nati on of
surfactants is added to the first solution. The
surfactants nay be selected fromthe groups of

W01 noni oni c, cationic 10 surfactant s, P@E{ES2004/036604

surface-active biological nodifiers set forth above.
Conpar ative Exanple of Method A and Method B and USPN
5,780,062 United States Patent No. 5, 780, 062

di scl oses a process for preparing small  particles of

an dlepenviing wonthsund OBynqrgsf itignsik BrY P Qﬁsgl‘ﬁlélegg, A e
eﬁgfﬁﬂf%%n | rGcel¥ed St J@o%ﬁh@f ife f‘ahﬁeﬁif ﬁﬁl é@fﬁxm&e@eg@@

prep are di ssol vi ng mer and_an

0B8°G mﬁ;lﬁ*i‘»l'pfmvblﬁ, ip nrdatfee & ag@pg%phase @ﬁ%geﬂl presesed sabig:
it 'r&gg SR eadg i hb GheSRE ARPerSioh W & RRupedafird Ritfindhe range

Ipitate at consi'sts of the organi c conpound and
Dﬁ'rtpm phont30°8 ﬁq)ﬁo]@frﬂl(’p"& duysipa e aRereyrpidiiogsEPPat ent  does
not disclose utilizing the energy-addition step of -
Mefo8B i nvention in Methods A and B. Lack of stability

is typically, evidenc b api regation a
par bkl & e, Som Y 14,3 b SABVRO Rsht *tbe e
diRfchdeCis %Ssuff@cﬁnh y 61t @nibizeioR 6 asfadtang addegstd alllsa ﬁrst\stdutltg,
ene to the an _in t manner di scl
Tht o b oD [y PPRECd PO cirpipeis <SS
s ReEA8Sad siribesiiof bipbEichleldifaggeiidl stome.and  gr owt h,
as well as the absence of recrystallization upon

dy
gl L RhRNP oA RAUTMUOLE oy BRRISIEO  oni by

t he GlidritgesoPatant Noe 3,766,062 diaslergs a rpeslesniSr PATRIHND B
parggfgs o%’)%n%{% fiic ¢ or?pcbugé FP ﬁﬁpﬁﬁbﬁﬁ%'tﬁbmbm BQgitie M&h

ormed as no polynmer is added t
nméolajﬁ:lsumem( oy srsonbyolybien dcnrenared Npvtdissel ving atppdymer and an

m%b;}FJE}ﬁfetl’ﬂ %ueo%@gg&f \r;”i'g ﬁfs’? lﬁgﬁ is3BenPadedPOR RBbdd%01uBbn
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t¢ foem fipresipitgle thabprmsists vﬁthg opAie e pd & lyrReragphiphile

e m@{xﬂ i) b@ferf? ‘&l)%érﬂé{ di@&é@ |u§ fak Le:@errgﬁ-ﬁmtlon step of this

pr Cl plI ation. th Pat en successf ul

invertininpint Methests zbfan% @al La“é(a?ft SabilEY i pically epbeRosd by fipid

SR RACHTREorBIRIR pric RE tRfystaliz
%@é%@pltatlonﬁﬁ% %gghkggtent dlgglosgs %he&fyS ©

agpgvi pyedlce- f’r&f@ll%%rf’é?fglé B BR-SERPINCIR fledipg Aipdpspgbove

t@)@féﬂ Lb?fords#art}é@ s 28554040 8t deaRE THaldS A GHIARO B Bdtegatioe Qndl
ion 062 Pat ent explalns the hydr ophobi c
geavgiaes el shipanence pheeyHeiztigh yaenpraguot stofage.

anphiijohea R ¥ AR ffRRalsBapuishdief @ ihe pestEG ol Ghe ‘062 patent

solubility of these _aggregat es and Cgﬂf &n
byt e PREE | Bna SR O ETRIES BRI ° PYEOpigs AFQE o
pge%fﬂ&&%nf ah 8ol AL sich@ complkx Sdnﬁdit breffoﬁda& aShy ﬁcﬁ?xh&ﬁﬁ adiled

pol'ymer in the first s ééﬁ% Egs %& %%8 upon
tg %éjéla%?é hadnerdel RbpE N 15e £ft
aBfoh@hild) o polyifinf B Msolved@ith Bidlokdenid oﬂir@ortdﬂaﬁl thes first solvent

%?orde By the pr.ocess outli.n dlls Y t he % Pat e
B prcidende (VBG4 SRR g SPRa Ay prot o

@%1&’@!@ In BRCH2Hatchi) @ucoessful precipitation of small particles relies upon
the formation of an amphiphile-polymer complex prior to precipitation. The ‘062

Patent discloses the amphiphile-polymer complex forms aggregates in the aqueous
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fornul ati ons has two solutions, a concentrate and an
aqueous diluent, which are mxed- together and then
soni cated. The concentrate in each formul ati on has -an

WQHYPE™ 10 conpound (itraconazole), a water W@WW“"“

sol vent (N-methyl-2-pyrrolidinone or NWP) and

possi bly a polyner (pol oxanmer 188). The aqueous

di luent has water, a Iris buffer and possibly a

pol ymer (pol oxamer 188) and/or a surfactant (sodium
sddgRX ydtitnat ghe T2 Paivietr aglinpatht i tyfreplpbimetzeric ofontpand

BB R AR A 00

a cfb]@ates) e n&auahg prtdipambmaz olne tizen ghrebdivpP. inWRingon, aquéaembeen
|

uent I ud tor i
derpapsty "6‘?511 §F m&g&@ﬁ%ﬁ% ep‘lo %eéo%stﬁm e%{lvem
(MEBIABIESada, q@@h ymsequéqj efldiverie rsecb@rsaolveamw farmagirpp o p kidre

R S el e

ac c OFod éhic endNI Hvh foheldiost Wesuprepaxid andeanalyga. pAiashtof the

t t
g T e s
tdeatheramdt then samivetedt rEieecoptantiaio ria zesh cformmplgtion s an organic
? ol 0X€ co]ﬁ§§ol T'&e 1y %ﬁ%?oléj's&v&'@tm' ?HQ%MHI%BM or
er ai um at e.

N rd pgsiibly o Isnlsrmi @qquamcﬁﬁh arheaqugorsiilupe hay Setopa tris
bgtgv € nt(f Qssiblya” %glerfn HEMHS 138) ldﬁcﬂ £ QO G3mbht (sodium

in‘a c a poéﬁ/ (pol oxanmer) 25 and
dmxyeimiﬂtﬁ)pﬁhé HG(B@GJH&YDWP d:@mtyrtcrf prgApic pgrticle is measured prior

oln%n@ /a?mr%‘%aﬁoﬁonpl ex cannot formprior to the

shows the average particle
d| an@heeﬁ:st fmeraslm@dABl;\S pa thercopenirsin Biarwazaly and g The

aéfeallg ARbE iSHGRE %{en@oﬁ&ﬁﬁ@ 188, (R Guffef\Bnd J&Hﬁﬂxﬁieo?cbr@h@late
eterm nation whi ch the sanple wa

mmaqe@w diluept frickndesea ptna@e% @@Xﬁa&ré@ﬁ% #5¢ B nagRlgphile

;a&b?ﬁée AN @y 2508 §|Fz&ynx HIOR bAG 4,
sonl Catl n of ) Cix’hl% A%yvvas i ndj cative art?lg}l{ o
teegeferegiain aspordapgpih the diss e LAt QP DR  (However, again the

i&‘i‘alcéxﬁ?&l)‘éé‘ﬁ&%ﬁ@@éeanhéﬁ&gpﬁd%ﬁ@@ps rate Aqueous Di | uent

verage After particle_ sonication dianeter

mi nutey second Eorawigtiom B fipsa o Hg - GPErnirara gfyac )NMP and

p?ﬂ:k%&”?ﬁ& 18fhel 8quéowd. dffuent TRWEEO vattk,n@RELERbr Mhdd sodinm
3%, sodi um degxychol ate, 10.7 2. 46
deoxycholate. This formulation is made in accordance with the present invention.

Since the aqueous diluent does not contain 2 combination of a polymer (poloxamer)
and an amphiphile (sodium deoxycholate), a polymer/amphiphile complex cannot
form prior to the mixing step.

Table 1 shows the average particle diameters measured by laser diffraction on
three replicate suspension preparations. An initial size determination was made, after
which the sample was sonicated for 1 mimute. The size determination was then
repeated. The large size reduction upon sonication of Method A was indicative of

particle aggregation.

Table 1:
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WQBOM66PH 0. 178 0. 179

(0.3%tris buffer (5 MM pH 12.1 1.93 8 )water s to
94 nL B itraconazol e(18% pol oxamsr sodi undeoxychol at e
0.194 0.198 188 (379 N-nethyl-2- (0.3%tris buffer

94 nL 0.181 0.177 A drug suspension resulting from
application of the processes described in this

i nvention may be administered directly as an

i njectable solution, provided Water for Injection_is

Mdth Chcchigt=muUl at 1 on andqensRippt opri at § Weans flor After
solution sterilization is 5 applied. St eﬁ“?‘? zat °@PF“°“
may be accorrpl i shed b) met hods wel | krommmj) { hg "5PE)

ceh

ol i di none 6 nL 8 ) watRET/PR0p4136604

L.J_

SpeR le (18%), N~ A cﬂdx&ﬁ 88 2.36
it r agh 2 mé‘f TR Yoy iﬂﬁ!wx@&h&ﬁtb' i zabyon| 24
nmet h )ds espeC| ally f()(03pba:ﬁstbu®t(em,niﬁ whi ah1gr eat g3

t han|{ 99% of the oartl Mermsm%mh)q t Han 200 .mnm

wWoul ¢limedorgeple; (Higd) A first h 419% o
m'gr S FATTER Gthrﬂ?zllowec % E@mﬁ%ﬁsthgggﬁq %1’%

A A ohdsnone

U440 IIILIUII paltluellller TOIIOV\BCI Dy SUEdAaln or
heat 10 sterilization or sterile filtration through
two A ddgrsuspatsion Rsultingriom spphidstiemel the proessses desggbed in this

m%ﬁog%aeﬂﬁ%m&eéa Qlrdckily %@gﬂ glfbcfaae %Bﬁﬁéd ﬁrofvideﬁ Rk ORr

centrate prepare rom e first solvent
Injerivmisniseindomeylzivy 20 en eppatpristy moaes @ﬁ golgion sterilization is

%é‘f{e& %Qt%rﬂﬂ o b%ta%ﬁrxl'gﬁlsheﬁ il ifeBol ORI indwGin 3BUSP MR as

ese’are t conbined in a sterile mXxing
scontai st stepilizstion agingmg iragintips apdike like t dPthprp sterilization

nfefhbld %@Eﬁaﬁy ;&M 28s i QNRY §REZARD ag%w%elﬁa:&aést 56 Ness

procés € suspension are then carried out

than 369 nra,svecpzﬂd dsodpelda e fiitationdirstibgigheS Quise@dilies fqligped
gtﬁﬁrb dnZ @R OPA I ERiS batic19f rRgatonsh &l il i Z@irh Ot Béat

ut ocl avi ng within the hom)genl zer itself; before

siqtikisaien oosierile Bledion firoysh W cduRERb fermisaR msmiEme ilters.
VI QL8RS nBG:s BF bibtiliARbSis Reale fitkAol sERE ccwaéﬁudteqﬁeﬁédr frgdl

out under aseptic conditions. 20 Qotl onal | y

thgofissipivent eenidiiapateg &l ARIPRA SUPG: EB dbptadly nierle

HeMBY A hehiiRbud UBGPI IBkicOfe H Soxﬁ}ﬁﬂb_d_bﬁ a sterile mixing
acconpl i shed by centrifugati.on, m&

catangT} Rrpigrblyin an FSplRted- Steriis SVHIRCR
FRPp0EBS St dubgehabi RBiol QMRS Lﬁﬂ&(h‘éépﬁc c@mﬁnnla er
separatlon techn| ues kno in.t
o Tt somhenostutsy xSRI ou RS BT o steplgation or
aﬁ%@lhﬁﬁ% odfthea el E&n@éﬁz&yﬂs@ﬂ‘e béfore] At snume&slhw to the
cent ugation runs; after .each 25 c i fu
homgeBFBHInSIADE JTOoSE At @@)he%tr?@ G Y ‘Pﬁif{ out under
a6k96 3 Bdn@Rlioad d hdl Iscar d?ﬂ f\ I Lesh vol une of t h;a
suspens veniLcle.w ou e C Nt wWas
o Behesis SR AP APt FE SO B ot trgova
aﬁa{mwpzﬁgors Ol‘ﬁlsjé.‘an&ﬁdcdoh@hmex byl centrifagation, sijpdysiee diafiyration,

¢ mo genization, and

- forcg%glg r}raét%tnat?o% high-pressure filtration, reverse osmosis, or other separation

techniques well known in the art. Complete removal of N-methyl-2-pyrrolidinone was
typically carried out by one to threc successive centrifugation runs; after each
centrifugation (18,000 rpm for 30 minutes) the supematant was decanted and

discarded. A fresh volume of the suspension vehicle without the organic solvent was
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wi Il be recognized by those skilled in the art that
ot her hi gh-shear m xing techniques could be applied
in this reconstitution step. Alternatively, the

WEHOYBEII ree particles can be fornul at ed i nR@/US2004/036604

various dosage forns as desired for a variety of
admnistrative 5 routes, such as oral, pulnonary,
nasal, topical, intranmuscular, and the liKke.
Furt hernore, any undesired excipients such as
aaauir foxtit astasninpyolibeandeaht adeate s dispem{udénydg&iog@ﬁﬂaﬂon It
|p|ent se he, separation. hods. de
evroeint by i pd Brens $R DL O PP Tehnine
coﬁ!ﬂcwaoap@néd 1Bis hecofitintian deg, \muteinanw slnqaaﬂmp%a&tpaaicteer
C rif tion or filtrati A f.r.esh vo
oo e Sunafa oanmas et B st S Ry oot
nmﬁgs@mmsbmﬁpﬁhﬁhanﬁmnﬂquhmmmhmmamﬁedmdnkmkenat|ver,
surfact an

C |
oo BT e e O oAl ot ok Paae L gy Bereflaced by
mivrdegitabiti exeipient bphuseof jhe sopirasica meatholig Begcfibedsin the above

d .
L R D G
ceghmmi oafitfratioat erfraht‘eimmewﬁ the Sugatsionrvehigld withoulvthe

sofnd %1 RURGE ! B exchiled ohdy! by BE QRIS ﬁ%éﬁ%@% npl-e

proce S cate gory enera
surfacthnd dmmused@tde p?ooﬁxam@les & slspénsign chrsistng)efndres, domeshidirid

rfa o |
rihiRa B bpfald” Pl L SRlnLal | RUR, Dot

glyyerd] endrvatepmes brspoiacsil ovithyiespbolipidsiecw snrfotaith gbfemlcm] d

%ﬁ% Bg% :ﬁﬁggﬁ ystalline formor in

nggﬁ%%%% g H??%ﬁﬁ{?gﬁﬁ_ as determned by x-ray
diffraction studies, DSC, |ight m croscopy or other

Léﬁ@?@?@%%@“ﬁ@éhnlques and has an average effective

par ting! Getfibd oMk hirt QﬁSes@fca&%ﬁy g%ﬁérﬂ@t line@idP akd lst@ﬂo f
si ze ranges set forth above

he.m X
dipsoiving B¢ 18 s spmpe R i ¢ eadrd Hise il %fftéﬁ ve f°‘§@@6 Ry the step
of I RERSEIs GHUEGONYh ADaqhbdhs ¥l &S fonrh atﬂa&u@emdwherem the

processes category include essentl t he, sane
OIGRRHEOMROURGHS {1 AD AR OFRGUSIPTTR. SR e 6 w2 o5 I A supEealed
Ilclﬂkk! fokh fab @éterinel B xfre} dietichigh S‘tl&ﬁd@ﬁDSC hgﬁﬂ’miéroﬁéwy or other

dlffractlonﬁf ﬁ?g&Pgégg%%ﬁé?%ﬁ?%e nal &8}6§%F%me

| eRRAROpREClE Riza raiySielfbiitnebdvar Mha ﬂﬁixilng\stepgs aslloaed bage

effectJve article size. The organi c conpound after
eneRgy-aafiie ddition step has essentially the 30 sane

average effective particle size as prior to the
Heﬁemg&Paﬂd&thb@xxtep but has less of a tendency to

of RN of Sl BRKES SRR Y FRADE RARS i e
SIRETRS US20 @ttps)@femﬂrst wrhesyes exegopelns differ inthe Povinpedsprgt.
ARQUAS afRocfiod, BRRYoF ot st Ditaly B4 ochitfnél de R GG usloB

shows the organic compound in a crystalline form and having an average effective

| particle size. The organic compound afier the energy-addition step has essentially the

same average effective particle size as prior to the energy-addition step but has less of
a tendency to aggregate into larger particles when compared to that of the particles of

-20 -



10 -

15

20

25

30

the particle stability may be due to a reordering of
the surfactant nolecules at the solid-liquid
interface. Ill1. Third Process Category 5 The net hods

WQI03/8486Thi rd category nodify the first two SREHES2844/036604

those of the first and second processes categories
to ensure the organic conpound in the presuspension
is in a friable form having an average effective
particle size (e.g., such as slender needles and

thé Plefuspdnsions Wittoti bigebopat i cihesy, aals bekevbd iheeliffdmpces in

selectl uita | vent

the, BAHFIA 5?%%8 g’ﬁ %ng ¢ 4h ?orgdntnﬁ e Ltlt enper a%ng ngl%c%ﬂ %% fothe
mmmdmﬂd@ﬂaﬁmaolutlons 10 the rate of mxing and rate

of precipitation and the like, Friability may al so be

quﬂuﬁﬁﬁﬂﬁg¥mig&y'ntrOdUCt'on of lattice defects

eavage- pl anes) durin e steps _of mxing
t he The msthododfiks thind wwm@%%%etéwg genpofthoser fhe ﬁrst

an\ﬁ% o %g{é} g’s@es%taﬁ@rfé’s% erfstir¥ ﬂie‘%rédnﬁohﬁ&m@%ﬁhe%?csﬁsﬁﬁlﬁmn

precipitation step. In th
lsem @rfwblad@tm mmg apy aysragp ¢ective pamicls Séfﬁxge«aﬁ'schaﬂs glender

e d
ne%&[gy%{éittﬁg \g&a@esf rRfshie Ea%h&lgﬁt.an Rk Corbd B} defeatrlpsudblblvere,

an average effective particle size

susfrethrite pr @mapn@ esuspotinte thy tEBPEHRRSL Gif diivb polRtone,y

a1 LR el A& "BANSGH frédiRBod adE 1R Hied umdlhtgeﬁldge ram He0
aggregat e mhen conpared to partlcles %@q%
enbianeed PE &l fptradugtism) qfieéféPe defsets (e FIFEREEA ﬁ?ﬂs

oPHliild B HLERIHBA WiltSthk &q@eobg edidnng THR @(fuld esef byl mjplde
particles. By ensurin ticles

chmeign R (a1 SUPHRIn 1 HPF BRI RgapAlition

'stegﬁp&%ﬂm_e QRHR Re STk t8REsBR HBLR lﬂMuEéﬂyystdB&xzed and
epared into a particle within the deS|r

hmrgg@s ayaEs EhabEr ol 8§25 el Smghoss o ﬁ’fesuspeﬂsm
KGRARAY NEhb1ed enchhiep a‘iﬂi&@shah@\éereﬂlﬁzbd Radcy &keggrégate when

rendef it in a fr| hl.e f%%r our.t.h Pro
camEgoP PartREs et HB A Hrete Fabilteeth %ﬁ&%‘l@@%ﬁﬂ@g e
all Sl tRes il LRGKBIE vb ld@thé iffisblle paRiielapr B§2 emnm@thegmlqles
except "that the, n”ﬁ q% t fﬁ s carried ﬁc ore casily and
°§ﬂ1ﬁﬂreﬁ‘é‘5ﬁ€‘@l?§l e 1R 4 IFAR IR Eate iR PRI SETROT AR (R casty
QLaRIP ddGhto Ilpemaue @athint the awmdtmmangmﬁmpompared
rOV|des addi ti onal st or, ¢ ntro
f‘be%eF%’Fg O TR PEPOI T R TR HEY u??& %ME’ render it in
aiduidehel y produce a suspension of the 30 conpound
in the desired size range and a desired crystal

truc e, .S nmeant by the term"crysta
Igt F?%Wrmwssv@%gﬁ{aﬁarrangenent of the atonms within the
unl t Tixebdethofis pighe RUrtWEreed FaB4es ArclriEeThe)sEon ! GecBoY
sta &l
Rt o ﬂfa 038D CASH I BadoliP with the

are s al
ener gy—addjtlon step.

Polvmorph Control

The present invention further provides additional steps for comtrolling the
crystal structure of an organic compound io ultimately produce a suspension of the
compound in the desired size rénge and a desired crystal structure. ‘What is meant by
the term “crystai structure” is the arrangement of the atoms within the unit cell of the
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be pol ynorphic. Identification of polynorphs is

|nportant step in drug formulation since different
ynor phs of the sane drug can show di fferences in

(g'éq“efﬁ‘!ﬁlﬁ’f]t y, therapeutic activity, bioavai | aBftPP3p04/036604

and suspension stability. Accordingly, it is 5

i nportant to control the pol ynorphic formof the

compound for ensuring product purity and

bat ch-to-batch reproducibility. The steps to contro
oy, Rk E®@Idp Fatcani my@ﬁﬂztédanto difﬁmmnnd-ystaicstru:dwss sesd g

f' o

' sﬁ%s ﬂlﬁeﬂnip Pbly B of%e@bmgdmgl chudhsy diffangpess mesndnbility,

R AT i NATTRY Y subihndth JuBiE) CARGahE Ol

inRfoRETeG euhirglatht poBabiphe fomomp cblwncbmmumm &r degiring groduct
i,c.f natlvely t he seed conpound
@ﬁﬁ%%gﬁggt%gmﬁ R?ﬁ%??ﬁ Sourity, a conpound unrel at ed
I N STHelGdpkl lttEcdnﬂ'cI the pdizminphid forol ofrthe pﬂmpomd inglirdds seeding
th%%%tgélglﬁorb ?hﬁ SrG]GO SOE’Q]Q Og 816 kp%%}%{l %fnsu?‘e &lre *&&rﬁ{lon of

gani c structure
tisidedited polmotphaSe@iﬁngtzmddewng@diemowmmh)r addingrmerggeld

Skl AL gk O
c e rde: o} qfesmit ThREV © ound can
lf)éj QA f(nal{t Ymﬁ.{n e% Q%oﬂx%&ﬁt@ Lyfrefaf RO é‘cﬂﬂh&ento ttﬁéedeglkerd%lymorph

Ven te a“supersaturated solution.
bsumﬁsh Satwuesathatinep |leadi toteriplating exfteeeryetd jpicses, wrtaat@g‘@ne

éa%ﬁ&&ntﬁ?ﬁ@&‘dﬂgmhﬂarthﬁﬁt ﬁf&tl Bt pphic form

I ng supersaturate cl udes aging
t he P& wsol canpopnd o be nrmmtaﬁgé iowdhe frst polutiva. {Ihisrmgthesh

i@ Rlualh 6 xtémésaéf a@ding Eﬁ%}g%lé céxﬁpogbéﬁrs\méwhpqua&cﬁ?a; &o@d the

IS al so possible to add energy to
srbltieh@upfeﬂhs axrm @mpow it the dird gobvariste qreple & sERpRiaRrated

SRR gglg su%gfs%&@éd%h%z?xs %‘e&e&ﬁ p;elaﬁltﬁ@{h% biRfc kénpddRd in

The energy .can in a

ﬂxﬁaieﬁwﬂwowomb}%fomé Treatingdhe q’a}@er@ﬁlé%t@%ﬁolué}a’a incluges aging e
ﬂ‘&é&{ foP %%g?@%afﬁd oEHT hB SFmORAr A Gl RE cANERGs BBkerved to

eati ng, 25 exposi ng .t he pre-suspension to
cepisct ﬁ@ﬁ@g -eRelsgRlso BoaTRlF d9 éd‘bé%fﬁ%FO & sEpgrghrated

saﬁeéﬂ to SAME BRSreadRGoRb&EHE iOMTREMAL it &MRY @YutibA Bl tHEl@Sired
['1ght energy (ultraviolet, visible, or frared) or
pelymeTRbnt Thea e eAn tq edded & PW&’F“}SPS\Y‘("‘%&"B’W& QSHFEY

AHRBEDVWRYL 1R HYaboWs h Fufifer tehathy REDYE degkdlyy BeafBSEdr by
(m crowave anpllflcatlon by . stlnulate% em ssion o

oRRRSINg oGy SUSBPRRRTIC oI TRiEs Fr8Y PETIS TR OF deetpe %%‘*Fl

shtsat TIRNe18@bhaSSstic Icherbp n:fclxbﬁésh]@gm 3ergp (eIl eieibie or
utilizing ultrasound, a _stati. ﬁtrlc field, or

ifraed) er %ttrﬁ@atfqné}’@ 2s Jipt provg A4S BB VAR Y SH%h

ab T8t GRGEEN- B di thisen 1SOUHeR. amﬂﬁcé@@ﬂ Zﬁﬂﬁfnﬁﬂiﬁﬁﬂ dmission of
PCT/USZOO4/036604 In a grefe rred for.m

RRHORY | if KECHERAgBEHor Brehrb RHET g g%‘bﬁf’“&‘ﬁ/s{tdls Gorther

contemplated ut:hzmg ultrasound, a static electric field, or a static magnetic field, or

combinations of these, as the energy-addition source.
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from an aged supersaturated solution includes the
-steps of. (i) adding. a quantity of an organic
conpound to the first organic solvent to create

a .
WO ur at ed solution, (ii) aging the — PCT/US2004/036604

supersaturated solution to formdetectable crystals

to create a seeding 5 mxture; and (iii) mxing the

seeding m xture with the second solvent to

precipitate the organic conpound to create a
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b O&Eg?%%%gﬁbfﬁgggghkgﬁ?@%?Eﬁ%ﬂégy%%%%gagﬂ%%agc I eve a
sohomily eeriol higthdéng legdindeontagting 2% Weding Highérdhay 20% wiv
: . i . i 1 |
i Pl oo 9%%@%%@%@£ﬁ°%%%f°?%gﬁtﬁn§m‘ﬁ%n
ciubectindredred iy vedersieutessegl. el PSR papd pidslogary23 WO

200%4&@5&35 REHIRAD0MALBE 8804t can be formulated both to remove

cremophor as an excipient as well as to achieve a dosage form having the

characteristic of long circulation time. Particles formulated with surface modifiers
with polyethylene glycol (PEG) functionality can be used to avoid particle
-23.
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opsoni zati on and consequent reticul oendot heli al
system (RES) uptake. In addition, particles having
(ﬁ)artl cle size of less than 200 nm and particul arl

#9304/ 150 um can be used to aid | ong- ci PetPEaoppoc0+

time as well as tunor targeting by perneation

through fenestrated tunor vascul ature. 5 A preferred

nmet hod of preparing the subm cron particles of these

anti neoplastic agents consists of. (i) mxing into
oﬁsbﬁmw&Eﬁ anhd rbseddehierefibvlshdabdiizbsystenr (RERE ugtelconbh addition,

R BB S it phuto

 capbtetded itn gidalopgreisquintibn pinst somglugiatumdr teigeling by permeation

ﬂ’&?“ééﬁﬂg&ayegt“ﬁ%o hydrgphi lic polymer;  (ii)

I'neopl astic agent in the . _
wat ek pmfmd biethod pfprepaslgg theyebmticroh parfigles of Gresintindoplastic

%e #sczns%]tsxdfn@ Ko %:% HELRR {‘M&cﬁﬂé 351%&&'89%1% ?éc\éx‘;d“éelv‘e&

ension O particles
ohbnﬁng:e mazarﬂgsctbﬂmﬁm sotwsnisayd rissi seppng golyent mfizst surfrpemadifer

o3yl P asa PUELAGSIAEt: Ky e
(mm ckwlbing theé nlgme&s:dﬂsve pgen in memtqwmsc@lqaﬁxs? sdlyet krofeem 2
SS’L&{DTEQ Pﬁlﬁ&‘i lufth iR s at{)osd'l‘%nt BUSHRISrEERELLY 6

ess t ut 400 rim "nore
pmtle‘ﬁe raacb(ly) hoe@gemmwthz @o?-sumnﬁm tofprn HPIsPension o8 pagtitics

0 e O g R ARRGNG 1 P A PR Rl
nptmﬁkoﬁph allveptlis Nmﬂnrbl}pymudn@n@ Resferdblynilteauartiolps have an

aGf%%@;%ﬁ?ég]%Qg&ﬁaeL b4\ ssgﬂg%no o, SoRAROLATI A& than 200

er o- phospho ami ne,
nph@siphmtprd@taébﬂewéhan Pphgdphami dyl i nosi tol ,

phos t [
| ysop a\éﬁog%!%cg%}i gﬁg@ s Bg 81%%%@ Sf)('g) %glgc%égg 0 g%xs 133 zé‘ smtable
pholm@ﬁihhp@t i peludherlesf  aFhendli déyitedg| ipee rRB‘QSPhaﬁ 3’1011011113

ARG .stp s 0 g alian g
Vltr@yllol,g‘.-rhymiaﬂy @hd@ﬁmﬁ@%ﬁdﬂ brse plipids, egg

o o(fﬁ%yl ! Osr RNOSRARRLGANALBT Ne ThESEEy-glycero-

cero phosphoet hangol am ne (DOPE) or the

nhpspbethazglamﬁ: a@alp be salpcteddramBaymaay- @Y%%Pmlpﬁﬂ%ﬂwee
Mhﬁdy?—gﬁ@é hde@ahd1&Athé nQDItI@')Et h@istearoyl- giycero-
ospholiprd-is Ryl ene gl ycol PEG, such
prphepthaneiepine (1 E) olﬁfeiy -PpRg oD pﬁ@%@lﬂﬂ@@?&m
#REG 1000, PEG 2000, PEG 3000, and PEG 5000. O her
hydrophlllc pol yner conj ugates can al so, be used

In geiafarsd cRYSBEp Iy eiHSelrRle rF GrdsoRafsymytymer
oﬁﬂh%/a%g“t@{mt;ﬁoﬁiﬁdhﬁim% bélff@hyla%@ oBRbl @RE), | Hich &, Paces dmt

g M R b AT I
5@2@ eromelsgly&bﬁ?ﬁd @stmplcugngateanshnt hieo hsagsedldefgmdéﬁf&z
lgzgzgﬁ%?gpgrgmgtshézgy atg EHP% polyglutan%éte %e ﬁ({je to turther

Optionally, a second surface modifier can be mixed into the water-miscible

first solvent 6: the second solvent or both the water-miscible first solvent and the

second solvent. The second surface modifier may be needed to further stabilize the
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 WQPNA6HENt s and surface active bi ol ogi cal

WD 2005/ 046671 PCT/ US2004/ 036604 particles. The _
second surface nodifier can be selected from anionic
surfactants, cationic surfactants, nonionic

as described in detail previously in this
application. A preferred second surface nodifier is
pol oxamer, such as pol oxamer 188. 5 The size of the
particles produced can be controlled by the

pirfEiper Thelseofd suiidive Qhodifite dam riyegehmhﬁnmnmnmc: aﬁzfacﬁ;dts,

Qut wn i.n .t he .exa

s TR ROt M sERRE R Sifte AT Sad g phdnes

desbee lﬁﬂ)@albﬁreﬁbﬂm mrthis spplibatias.  Atprefaried stcodd Girtce mbdifisr
s can éurther i ncl ude renoving the

. 70C.  The met
1508 Oé?@?ﬁ%%?fﬁpé’ FEPL %80l vent 10 from the suspensi on
t o fTiensiznofaitie pattisles pspiectdi can befeottivdled ay tthe keapembvire b

enti all solvet fre f
b St e iaon §arbEl b ds vl BB REEURNf Hampte 19.
ai @AE3dREent, Shehtnicgadeiish s catrief oltciraigetd (2@ ok gratas such as at

described in_detail in a co-pending and conmonly
abut A R a9UST0Bat ent  Appl i cation Attorney Docket

Nurmbese i@ 7cad Brthef NecliRt R@GvIEA heakaer-hidéibl efirst solvent

i ncl ude renoving the entire liq f.the
oA BAOL 8 e A S SRR e oS e Seenilye
sﬁfrc?ﬁt BeyVdBI a ﬁaﬁn@@ eﬁddﬂlﬁb:ﬁ,ttﬁ% @tker-inBcible ﬁg@]dselﬁént by retrideed

ul monar or. it can, be. resuspended in_an

SPRIAR FE P iRgRTiZato8 o pOoseiosT o R ot P RRIe g
c@lﬂﬂh&ﬂ? ﬁb@hﬂfﬂﬂ Sli)]’aént ﬁﬂﬁhcﬁhﬁ}lﬂ&ﬁ‘%@ l]ﬂod@hﬁmﬁ’&irﬂﬂ:&g%%??ﬁ.an

al so oy mul at e admi ni, st r.at i.on.

ey S S R e L R

s@pﬁ:siw hd folin @\ary gordet dfaBepasicles| b drppdsier eanthe adininissastie

f t 20 trat .
-t Pt bR e B B St e,

sﬂldhﬁils teltivent guitapla lfaf;tamnmlra,l ooom] admnuﬁmma r’ghe panmles adm, also

opht hal m nasal
bg r%ﬁ%‘gg% ea?lr%lfnh&a &an aﬁﬁ urt g‘%e%tg 1 fad oral
adhimisirhlionk mg Whid keeywpios sk lrpmemrtom‘hé samecdfesmalition ik

c%gt E for am mslf:.rﬁ@on 183 sul:'}f?c;t 'Bg qgrio%.g E:mi% %[ulél s Zl%)urtl e not lnmt

id, |pmcmexai1 bml,fguhnonatyl, apical elaiﬂlmrernabal,zlmxvab n@ct@nwgrgalnwai

tra:%srdg? Ation. Heat sterilization, may be effected by

t eat within the honogeni zer in which the
horm'gkntinztbwd seraledudler nchda stevilizingite pragosition aaprgeusly
SO e f LLTzat ] ;
PRHbEp, B Bl P31y rhbe B LR R SR
mcésib,é:ﬁtt fronottlingted ttsﬂtratmm heatsigsijization.gol eanironinefinde. ¢iat

LB B TRESLE By by A VTS Dol R, P el e
hpm_agpmmsewgmas@d@s,ﬁnwnd pwe@pmaﬁon wugs fir sierikimgtien.of t he
I ni t4:3] mgfgﬁé{femﬁo%glnenn the particles are not soluble. The particles can be

tested for their solubility by dissolution kinetics using % transmission at 400 nm as a

.....U

measure for dissolution. The particles are not soluble if % transmission does not

return to 95% or more of the initial value.
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WD 2005/ 046671 PCT/ US2004/ 036604 | n anot her
preferred enbodi nent, the particles do not aggregate
under stressed conditions or upon storage. Exanples

Wr0ap4668sed conditi ons include, but are not PET/HPOAI36604

to, thermal cycling, repeated freeze-thaw cycling,
agitation, and centrifugation. Stress testing

nmet hods for particles are well known in the art.
Typical stress testing 5 nethods are described in

det afd anbheN¥Rired ﬁjlmmalat, ¢hchparfiidleh 8b hongoRfatd Rfed sibised
' Pace et al Tech

Dr ugs, Mar.ch 1999
 orulis or A Bl JRECH Db SEER DBy Mo 2 i got

Lﬁﬂtg& ke kiRrrfdl Zj&:hb%frepie@te& ?dezﬂ-ftﬁaﬁfcyﬂ:ﬁﬂﬁ, ﬁgitafﬁmﬁ lam @afifgation.

nd conpari,n e erence via the ow n .
S AET 08 oSG P G ISh TG KIHh S Gt PR R e
1hods apaleeibtd inaletll ih Nevyl dtjtdtabieFanbtchssif Midoluble @iugf
{ he par icI on| n,and P99s represen
Ttk b aR T MY oeS i B pE” BPReion i BUERRRb Y
rﬁdﬁﬁmﬁgrﬁaktmlaeszabbbre smhameatll arinutExariipitions and\.cofpainp| ths
dig)qrf roce fCﬁl %1 15 Exanple 1: Preparation of _

?3E8ﬁ3§§I QIS & Bh by use of Process Category 1
Met hod A with hono |zat|on(P @P,a) X160 f | ask add
1680, nL of Vﬂterfggﬁ Btion. peal Tiquid to

60-65C, and then sl OV\Ay add 44 gfans of Pluronic
xﬁleﬁaSPgé pqiramamﬁﬁ‘“ PB8ymiileaniikhd Rartjclarsize aifistritgitich ufrthc particles

cholate stirrin r h
FRSHRORAPlBa 55 Hot Ol BBt D P BkbPBel By o
m@qﬁxﬁseﬁembmcahbnr anot her 15 mnutes at 60-65C to
ensure conplete dissolution. Prepare a 50 mMtris

éﬁ@gt ham ne) buffer by dissolving 6.06 grans of
rts rn 800 nL of Water for Injection. Titrate this

A dixamplonofifsoosd @1@owilt h 0.1 M hydrochl oric acid.

BRalnlicq PR b B idr R8N 50k WshQBioh By dsd dfPRIcediChidoory 1,
- add f1onal vater for Tnjection. Add 200 MC of the

BiioNs 0| oxaner / deoxychol at e sol uti on.

Stir o 2353» L@@E@é&ﬁfﬂsxo . §F WatsiOfot 1 @B8n. 1HBat & 81115@0 Bd-65°C,
beaker add 20 grans of |traconazole and 12

ad (fsnjewly 20¢ 0 eepRifdenc Hogt PRk d 8 a@bl?e@@ns of
R SdecbFychdlatsl lsﬁﬁ&k\éﬁer&ﬁ&ﬂ AGitiofid Bésolve tiRlsolidd] ARG ddbikien
is visually appar ent, | r_anot her 40f§5ntnut es to

Erishidseiscesmplcts &ty rf%rs%f’ bh oinuggs ot JP SBHFE oS
ERbMtibD nPrE];eref @mnu\@ﬂm&@heﬂﬁaame? @uﬂt&ﬁ:@gﬁssawﬁg .06 g8ms of
punp ass s e Wi

8 P8 ErorioVEsT ti LB e et Tt PSPy RESH- M
Bakchiahd a0f DNereSHE f‘fﬁﬁlﬁﬂg’lioiution io 1 liter with additional Water for
Injection. Add 200 mL of the tris buffer to the poloxamer/deoxycholate solution. Stir

thoroughly to mix solutions.

In a 150-mL beaker add 20 grams of itraconazole and 120 mL of N-methyl-2-
pyrrolidinone. Heat mixture to 50-60°C, and stir fo dissolve solids. After total
dissolution is visually apparent, stir another 15 minutes to ensure complete dissolution.
Cool itraconazole-NMP solution o room temperature.

.Charge a syringe pump (two. 60-mL glass syringes) with the 120-mL of
itraconazole- solution prepared previously. Meanwhile pour all of the surfactant
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-26 WO 2005/ 046671 PCT/ US2004/ 036604  solution into
a honogeni zer hopper that has been cooled to 0-5C
(this may either by- acconplished by use of a

WO 2ORB466Y hopper through which refrigerant i sPCT/US2004/636604

circul ated, or by surrounding the hopper with ice).
Position a nechanical stirrer into the surfactant
solution so that the blades are fully imrersed. Using
the syringe punp, slowy (1-3 5 niL/mn) add all of

* §dMtion tinita @ OMBGEnixeS Bdpptr i hhstbetd) Cootddite 06EC (1BRGhHCkither by

surfacta solytion. A stirring rat f. at l.east_ 700
Scstmetishe oy, Bt ek tedt naamet sy PR 2t aont i cigphlated, or
by speasdisth éﬁb@ﬁf ; eRRh @d&)d Ail}osittijan amﬁlcc:om?at sﬁtﬁ‘eﬂ iin@:;ﬂne surfactant
M. CI OSC man ul ati1 on._ . ras and

Fonlon SR o TRE R itioe U e e o SRy i3
By hihpkdd allndf elieisa@pyzolesotbits ioShe Gfrrell,aiogiall YurfaeRet dobiion.

ATEELHE: LRk S U ebaf-FELp e iy R
Sispapsiba (Surpérision . A)Seeanallytdd, by{%lighf)lynﬁaﬁéfo?p)l' 'C(lzgifﬁ-xkl)gn Modllﬂaﬁon
catteri asuy.enent s.fypi.ca af ford a,bi .
GRS o R RS e been ob s ey Y e
aseqyt oscopd- H0Oughly sghescal mmseiphels martitles (ender dseived),
Sl b8l R PBOEHS B oo USRS SR G0 e
Fith8d Datehiy lipld soaenin e esiramentQy Oy for8 0, b0 ap distyibfitinnh

10- 1 . 0N AL ' h ni zat i t he
PRl Bhiee of seslEallio Mo JRERPR BRI Wit
ebsirglecnthfonsiaeids mogegi2e-d0tcus pensliap paitisle ddeset ed

the. ref Asarlhds Bnediy Rl @ ORI Bofind o,

B) mingitean dit yheesnd lpf hbinggenizationy e topprabiraof the fpadiondn the

i 5 yer-1 t i t.
08 B e ALBY 75 | SRORLEGRR R ipolichl)s foll il bl sBfm.
baifiege whish arcreegied imnmyliately 1o the giigesbut(@-8PCngThis suspension

CRRPOBTRT SlRHA By et PEGRR P Yo Lol & el

¢lomated platgsevith o length( Edaniel 2microrpuand agvigiidn dlacd il onicron

XA Rl bl 87 3HErA! o Qbarfin SHRRERS) {5‘9 \Xgicaé]ly indigate a

crystallization ™ of the anorphous soli S rectly
@y Giamcterof SHEHEI ™™ A was stored at 2-8C for 25 12

hours and exami ned by |ight mcroscopy. Goss visual

SASERGE Baperafiont e rrasiplcasioey @akitsle SEVEr e

flocculation, w.th sqne o{ﬁgfshael' con%gnts settling. to.

t he & B PSCPRiE SXTBIANAR A 2HEP Yo SEBpsondh SRFAREIOR

ofElé SAsBEbUE BEIAPKRSBREE Mherlal PRspefdicH 8 a8 GoreR 2B B8°C for
| i ke crystals over, 10 microns in | eggth. Stability of

B bpyenhdidorraningd brdishipisemseery-o (refe Visha degprqtion pf §fe sample

VSRR NS RO fldbcniBHS) SRS Bfhe Bf WRTostRP bRl t2the 8Gdn®bf the
the duration of the prelimnary stability study (1 _
. Migrosreise op jpdicated the presence of lafge, elongated, plate-

like crystals over 10 microns in Jength.

Stability of Suspension B

As opposed to the instability of Suspension A, Suspension B was stable at 2-
8°C for the duration of the preliminary stability study (1 month). Microscopy on the
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- 27 WD 2005/ 046671 PCT/ US2004/ 036604 aged sanpl e
clearly denonstrated that no significant change in
t he nor phol ogy or size of the particles had occurred.

WOHI08/04048 confirmed by |ight scattering nmeasufeHBMI04/036604

Exanpl e 2: Preparation of itraconazol e suspension by
use of Process Category 1 Method A wth
ultrasonication. 5 To a 500-nL stainless steel vessel
add 252 i of Water for Injection. Heat uid to
agesl el chatly dpremsitasiihss ng gigrisiont gheassindhe msrr&q%ﬁﬁv@r size

JP 1S arktiBIel RNAIBLrred SBilis wadddel iftndd b@ﬂx@mc%n@qﬂéaﬁﬁhnent-

deoxychol ate, stirring after each addition to

S /}fter addlbtl on

. y DAL 113 ) T P10 b ates
Mﬂﬁdﬂkwﬁb@aﬁin&:aﬁhnssol ution. Pr epare a 50 mMMtris

(t t ff 6..0 f
HEo T o
1ﬁloidub 6046530 and)ﬂ:leﬁ 51wy 4dh 6C6 drates hgfﬂnmihlm (polagintlr 188),
t th t t
a((lzlg %ermalef\% er d%xr'] ctfo(fat on a%txrdaachégc?l&on %0 fifralve e
sbiidsf evfist addjtive of palide x&aamrp/le@e eﬁuyﬁ)haxio&melfsminuibs ara0-65tCrto

r oughi XS Senl 0 Nt al a
A AR fifeollitn, Hodbe 010 50 gy el Otolinchilng) B8 26
disgolving 686 SoHs. of Hsan 80f] mL of Watep f5GuiGBGY. Tirete $1is sohttion to

p%i §§%1ﬁxteﬁ §§# i) &r’oclﬁ{r%eé[cléiobﬁllte tﬁié §e§lg lﬂ‘ét éo%oﬁ Yo \fllﬁ al l

apparen 5'mnutes to-ensure conp
adfliieml uWaten . for Chydctipn. r ackdsa 20 enINMFE diod Utis obuffeo woam-

RGN oD A6 ASDADBE YT, Wddad 8- L Of

raconaz t1on prepare previ ous st ep.
Posi i »#0-mlmectainad aid|3 S‘@ﬂﬂﬁf’ p%qunwletané 18 orlf ofth-austhy1-2-

@&pﬁa@%@ $9eat RAkuleB 502&%' %Q@&u% Eridsitbd ¥011d9mme§%m

e container to I Mmersion In an
dseafelwwnuwxﬁglﬂv ARPAEE Ftﬂ"gléotb@ﬁé migtenip gnspre-cguplele nhsm!utam
ol ioBonkRR A AGAARAB L Oo Rk, O the stirred.
coo surfactant solution. A stirring rate of at
| eas€hargoa spsgespumpetidinitmtle af itfagprarade swon prepared in a

p&’éﬁo‘i@%@f)" ®3Lifbn D HUebhanlbal Sfref G kel HachiB RERHHAB B3R the

probe is apprOX| mat e\%%l cm above the
béf’éﬁft '@mﬁélﬁf ipopgrsed- at- ol Epscogipisgl by §dly immsisiopr an g bath.

i3, @&%ge ping) QQwW(l-ﬁ%nUn%ﬁ? hadA00Mmd ﬂacoaémteoso%gon ta

mnute in 5-mnute intervals. After the first

e hiErdh é°<§6<}n551§%°if88h solpiigRpy & SHEmB atenef A kAt Fo@ERds

¥iotihehdbd! MaeRo Bh GBkdcaRator Wim i@e @R6RS suspension so that the
ul trasoni cation, the tenperature of the suspension in

Probe i, EPEfmaielkd cRboveihe ée%me giihe figless mesbystch n Sqnicate

iy

(@@@do&@ 8000 Bz, at REO400W)HDEs éb ) rdste BO3-fokrRie WMBHEE ASter
COo 30|rmed|atel nt ere rlgerator 28C)
%‘% F&Wﬁéf’me@oa,frﬁa% ice bafb %f sonication.

RUBDEASF ORraRRefalic, A8 tndiotebire SORE @,@pdnaan Mﬁﬁ@veéﬂ Yoes not
Si n&lyéegr to that seen in Method A
exces C.

The suspension is collected in a 500-mL Type I glass bottle, which is cooled
immediately in the refrigerator (2-8°C). Characteristics of particle morphology of the
suspension before and after sonication were very similar to that seen in Method A

before and after homogenization (see Example 1).
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W96 1Cat egory 1,

before and after honobgeni zation (see Exanple 1). -28
WO 2005/ 046671 PCT/ US2004/ 036604 Exanpl e 3:
Preparation of itraconazol e suspension by use

Prepare a 50 m\/ltrls (tromet ham ne) buffer by

di ssolving 6.06 grans of tris in 800 nL of Water for

Injection. Titrate this solution to pH 8.0 with 0.1 M

hydrochl oric, 5 acid. Dilute the resultlng soI ution
ample By Propargtiqniof ifragonazale suspengionb of PracegsCategory Itg g

MitHod H @Kk eibB@n L of Water for Inj ectl on. Add 200
m_ of the tris buffer to.t g 1680. M, of water. Stir
t hor rERfRe MMW@W%%WS uffe by, dipspiving 6.00, gramepf tHeldn
sé(ﬂmgro@ et fforPhjUétRn] TioteGs (daloaXapms. okﬁ&)o Pthyddchloric

ans of sodi um deqgxycholate to 120 ni
a‘RFl R thexesRime v T righiter it adtdﬁ’@nali’éﬂt%f%t@e@mpo Toa
330A60Gdd a6Eh BLiof Wier dbrSHRbiA. QI8 mTAbL 18 wis®hufbr to the

di ssol ytion js_visually app arent, stir another 15
?ﬁorﬂﬂ“@g g%@?@“éﬁﬁfﬂ”é‘f‘é Bi@Sol ution. To this

sol Ulini D050- Iﬂﬂcbealéﬁaﬁﬂf@’m@ﬁ of lemms) @loxanél 13B) dnd 12

SR o4 PR 0BRGP Bl R AN AR EP I BoneCr i b

mibyte NG esepaﬂ)ﬁtp ﬂvuglr 66 divkol gl ¥ids. symemw)dmw?lﬁttbnnlla Qisually
t t N t
R S 1S 0BRSS s e HEPRENE R sy o

20 yhdney o ﬁi'audirlaﬂﬂe . pené ptit efltiladotalie dissdlceda DodTOfE Mhaeiazole-

hopper at s, been cooled to O0-5C (this may either
S‘B@”@’&% Isf’]élﬁ%tﬂtoﬁ?/onb?@ PEFUY | acket ed hopper t hrough

whi chargeed syripge antp i(svocdOrml | ghtse ehiringes) bmhshﬂ i 20unl iof Ghe

he . P
cpERRRE PP £5fk pERELL P RlaR T ERERG o fR
tnsrhmﬁcaxsmd:htaoh@repgﬁd Hevs intd m@&n@mgm pppes thawﬁay béeheaoled to

c on 253 IP%? g’ﬂ%%r L¥ %‘t'mlgéﬁsm‘l lré)gﬁé)c 00 a%egeﬂ %r S o?uéP "Gich

refirigeant isicirgulated, er by suapuidegshe KPPerrvpinics. Petomendedical

STBR SR fReRG) B HRAR0R! G gl shiedh Bt pinee
puipUuledy (A8 mll:femémdd ol ofithedyennazaleisorizctanheoncentrate to the
s BIPE A D lorlR. AISBRNSLAo! & 16 R0 IBRNE ecbiRfiEnddq!

ormge | ze suspensi

Tootebdtngpepoled s@@@lsrm is imypdiaebshomgigenided gt 0,60 88,000 psi)
g ( "y

TR A AL v
thelhoprendoesmotratasd &5%nd af t er honogeni zation were very

sim ’h?erho Mﬁ:ﬁ Es?a&:@Q%@ﬂ@&Pd f SOé-mLe%‘ﬁ%Qtwﬁl&aére &c{%led

process ca egor re- hormgenl zed mat er

immaprieely tpthe mﬁ?gew@v@r?? “ah cﬁlwpaﬂen@cs W@hm@lﬁ the
st &Hioh%gfo&“enarﬁ aﬁ%nﬁ@ﬁﬁﬂaﬁ&n YeLa ls;nﬂl%r ﬁ) G Seef bAGafiPle

measured by laser diffraction:

1h@‘ﬁﬁ§é’?ﬁt nproesss cqisarBh 8 W@Fﬁ"h%%ﬁlt‘%@ﬂ@?ée%@%ﬂeﬂéo form

fewer and smaller aggregates which resulted in a much smaller overall particle size as

measured by laser diffraction. After homogenization, dynamic light scattering results

were typically identical to those presented in Example 1.

-29 .
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were typically identical to those presented in
Exanpl e 1. -29 WD 2005/ 046671 PCT/ US2004/ 036604
|l e 4. Preparation of itraconazol e suspension by

WQI%‘E’DB‘P“W ocess Category 1, Method B with PCT/US2004/036604

ul trasoni cation. To a 500-m, flask add 252 nL of
Water for Injection. Prepare a 50 mMtris

(tromet hami ne) buffer by dissolving 6.06 grans of
trls |n800 mL of V\&ter for 5 1nj ectlon Tltratle

Mouﬁge“ﬂ&ﬁ@ﬁgsgﬁlgMng soI t| on to 1 I |ter with )

I ona I nj ection, d30rrLofthetr|s

buf f“@r 2 S0p-mhellanipddr 252l of VR B &mﬂyf’% obipge a 50 M tris
(R eHah @Ry buﬁ'& @y AdsdRind B Srarad df @qﬁlngsmoa‘»f Water for

Pl ur oni ¢ F- FOl oxamer. 1838) an

Indestipny mTa@@?X%W@ uhipe 1q B 8 Ysﬁth 04sM hydrochlgnc acid. ]fi)ﬂute the

rééblﬁgéoéb\ﬂtroﬁ DY Nife? kefitH b ORBial WeRH fof Rfectid) AXIOURE of Qe tris
and stir to dissolve solids. After total

bffes iodbemaish TiE terighly (M spRESt . stir anot her 15
o lnll%ﬂl%d-ﬁlﬁﬁék& Qi e.argk&ise?fdimmb Gtesqp?loiaﬁhet Igsa and 0.9
sol utj on .0 gra raconazol e, .and s
siasi 9f g %an%ggtﬂ pelF mbos NengbH R ryEeHisr ﬁeat the
Stk a6 tsargoe M dsealk gdoklﬁibhteosioh@s) n Nﬁeﬂ. el dises IﬁmnGB afsgalya
syrin u one as ripge th . the,
aEp, SO RS TR ST S RAr P 1 B sty a
30 gRas aﬁ ifpdconazOld,Shd. stiPamiil ioaily aimrsﬁedahn Coall the titrdchrole-
|nto t bu fer solution so that the bl ades are folly

S Hom PR ERPEFREr to 0- 5C by i mersion-in
an i m&r@ah Ryriddei menpt (vee SPmiln ghspeyringe stitavdhy 18413 of the
n_/ m n), .add I . the it I fact.ant

oopgrbent GrereRiocnliot Phm SEAUREE RoRPLs BERTer fiera
i ihe buffg soltien of thattthe beaisd 2r7 G0lyipmeissl. r@émb threodaik: wWithe

RS S PO A YT B L

a1 Df B8 itMcontzels suifavtadt contantrtte 1o e eiinral, soolodf huffer soffedion. A

stib8 bl Y o1 RO PR kBl IO, S0 8o REL o808 i

imintdigely nowedtedafhf,08thte 26 66 Br.ct iﬂae; 466 VD Ifer 15s3fspiantss, Gns-
th

ol DR SR SRR SRS o et

withofugtler Sdidatioredi Akt the yend noft Wigasoeicetioge thet tampEragCpt the

é?ga{s%%&me%g@gdo%@n&ggsewﬁecm phol ogy of the

spensi on ore an ter sanitation were very
sim Tlafr resgtanh aspensien i polkrtadnit @ 300-mlesbotlet whidhitis cqpled

HREBRRE0 R g0kl QLI Chafleichils O el 3A Ay of e
syspemstonrisfue erutafion sepisetieh wenraielyefmiaree aha|t scﬁa rin Egimeple 1,
e§¢ ?ﬁhﬁ?n PREES BLshrPY, ﬂ(&ﬁ'ﬁrB Hefohd-SHnfch@ ma@ﬁh?&n&ed to for%zo

rasoni cati on, ynanlc ht scatterlng results
fevesr and Wﬂbaaggyegataﬁwwlt@suheé Iy ygeh syreleraryeral pagcle size as

oSSR & thser diffraction. After ulirasonication, dynamic light scattering results

were tybicaliy identical to those presented in Example 1

B. Examples of Process Category 2
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B. Exanples of Process Category 2 -30 WO 2005/ 046671
PCT/ US2004/ 036604 = Exanpl e 5: Preparation of

i traconazol e suspension (1% with 0.75% Solutol (r) HR

W PEsEe0 12- hvdr oxystearate) Process Cat egorECRUS2004/036604

Met hod B. Solutol (2.25 g) and itraconazole (3.0 g)°
were wei ghed into a beaker and 36 nL of filtered

N- net hyl - 2- pyrrol i di none (NVWP) was added. This

m xture was stirred 5 under |ow heat (up to 40C) for

Mﬁ@% | Il‘f&iaﬁtivm 6ﬁtrloﬂubb$uma_m_mdn (1 it D.(§% Snintol® HR

I 5 5 ,.Ao on was cool ed
ered through a

0. 2- Sﬁlﬁﬂ(ﬂmzﬂ‘ g)l ah& i‘tra.ucmﬂﬂ:ﬂe (Ze(bg) overe Weighe@ Dot besleriamdy¥emL

Wi t h r
ﬁﬁﬁﬁeéec{)hlé%%gy 'zrpygosyr?nﬁ g@‘)ﬁﬁ ‘Sa% é@pﬁﬁn%qgv\]g{s& e%gs &?%d
urdiei' ilove rheaip prpom Fta"taal for ]appﬂgkmamlaoﬂs coinstss tunak élet spllaion
J dly sti.rr | Lt
tﬁ)(’\‘eée dlgsgfﬁ? i gﬁgc%ﬁ@ns‘t%%d& 9#8%%00?{& éra cdé?o
ﬁitdi‘ecﬁtlfd\dgh tar(l. Zmipudof @ter vikder yegiot Tmﬁ@mh m@s Were filled
it the b il ﬁg@e
W%lgg}?fjg E%m %E e end&%#’%\gﬁ%fem prp{tl ‘i on, Fﬁlﬁ?t
set mmélsveeap@cmtumatejm L ghL/gim oleernecutratctie 2 Tervdy igirtel(A00 rpm)
sol Ut
oG ot pofiRp, TR sctoh 6 BUARERF L b el in 5 m
tridi bt dwpu@hm oneoit pddigonadie hudisenbisien evs kept 40 ppdee
o SO b of fle BRERRioRNRABHRCRAkE SORANER 101

I ed overni g ht .in a vacuum
th@\baﬁezaioh@r@ti; ab?ﬁlteloﬂrmiedf the sesprasion s centafigedeior & dovpthg

su\é; tafi‘ﬂgas?ﬁ%ggr}i&? dl'ﬂ%%r@&pﬂ%t%%vag 'résfﬁp@&ie@ Heh Q@% W blution

nrom um Iatl on see Anot her

imneatat, |aqdj egauof:ermfegqé] for b ﬂne@z: i ]SIFB( mplgre! St78 ﬂ@ﬁ% PW%én 2
v&a | : %ﬁﬂ 7%% | ’ﬂ‘h%gnéﬁ ﬁ&&&x@aﬁ wah u&@fe%@toldzmax 8QPanbbdd by X-

[[1tude = . The soni cat ed 20
W&ﬂ%ﬁ@ow wwm@@m%adﬁaﬁons(%ﬁ}ﬁl )al i quots each for
5 MM £3od AY.SSdR offe nicrafzec 1?1 i s Béi!hc)axed The
corrbl ned fracti ons were centri or_about
3phoumuics at HEO00Hr 80% StbammolifdaHE g Tﬁ@‘ﬁ}é‘aeﬁ?ﬁl‘é’feéi

sl SRR A S N aiclbe chaomuem 5c“ﬂ‘&‘35 e bt
IMQO%%M?RS% Tglﬁfmm%lﬁﬁf ’?‘FFE“IHT%‘E?F ﬁ?‘\%‘%l%edvé’sab\?‘ép %‘Pﬁ“ he
S&HB LBSnOMRLRIOR B prgéﬁtateTrQﬁsﬂh@é& iR QU%M\IaSheZ&uSpended
ubmtted for analzsns {ﬁi%ffracto %fﬁgﬁﬁ I~
Hﬂ@e‘@fce% fugedeagain SFQO@P‘E at © SPR ot
aﬁﬁittﬁce biteip ﬁ{te R¥RCRSEAT dsiad I@:lvt aﬁxghb@if 5. amﬁle frdoipitate was
honogeni zati on, _are ssen [ i ca
s@r@ﬁ@@ﬁ analysie Py Xeey fi ?ies%iﬁé 35 % pg%ﬁva ?1‘?%
NGt baifshs o\ Wrotadsed lsa’x?dples Mofd rhd ﬁﬁ@ﬂﬁbh}bgﬂmatlon are
suspensi on i s unstabl.e .and _ aqglo z%%ﬁl E‘ (iqtg%%
e%ﬁpntr%ﬁ#%%e}fﬂbf et SETBCCHL BT ILPHH FHARPHEL TG e
sRrti@ S tmaBfiaB OTIROIDERO caRtd suspémsiondd imdtabld ahd agaldnseeates

u;crmo rstf]:o{'a%g rart argcgg rrcgmp;tserghfue S u’hﬁea (s:ttaﬂ:iazﬁzatlgnn tﬁa@ eoccsulflsr fasa%ereso t of

homogenization is believed to arise from rearrangement of surfactant on the surface of
the particle. This rearrangement should result in a lower propensily for particle

aggregation.
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the particle. This rearrangenent should result in a
| ower propensity for particle aggregation. -31 WO
2005/ 046671 PCT/ US2004/ 036604 C. Exanpl es of Process

WEHEHBFY Exanpl e 6: Preparation of car bamaz e HES2064/036604

suspensi on by use of Process Category 3, Method A
wi t h honogeni zation. 2.08 g of carbamazepi ne was
di ssolved into 10 nL of NWP. 1.0 nL of this 5
concentrate was_subsequently dripped at 0.1 nL/mn
G Feamples ofPresess4-a@EPPr ed sol ution of 1.2%l ecithin

Eﬁﬁﬁnl@é 2@&&&%&%&& %@%ﬁh%%éﬁf?&d&@sﬂ&%&ﬁm

at C during the entire addition
-T Zo%as next honogeni zed cold (5- 150C)

for ;Bé':s gnon B xﬁeSw&Ocﬁsssﬁrbd infohE) BLRFHME WAL of this

i ncreased to 23, psi. and ni zatj on was
PRI Sf‘PﬁFq"aeﬂ%Y ﬂ%@eé 8t i FPEP%I&.IH*?%@ %ﬁa? % irRgd solution
opr oRueadinyd 6%y el CBRSehgatnfe ORAR Ioditanest Wis held

0.881 mwith 99%of the parficles being | ess . than
=555 (RPE EecFpie e btionhy T SRS POTIOL Vo33 WERoBSHASS 6Pl (%
1 @cﬁ*@%':ﬂﬁm‘&é zltriS @Oé‘-%é ()/‘l‘@%r'ésls&le (wad R¥readds @ BF OOB&:@iQﬁ& $he

Category 3, honogeni zation. A d g
hompREBIANIOAERS @@nﬁze% @ém%%%wrﬁ@s -aFie D3icles produce by the

RS BUERXWGH QlabteP6# 613811 0m (WHHDTE g\:ﬁ@baﬁﬁ&esﬁ%ﬁg k43 than

N- net hyl - 2- pyrrol i di none was prepared.
24 ¢Fepr eci pi tati on step invol ved addi ng the drug
concentrate to the receiving solution (distilled
Ex@iudé ¥. Piep@atiohlof] %fcmemimhmmpeﬁmemam% Bluiol® by
soI tion nd nalntalned at approxi mtely
Az 5 Rt hpinggontzotion pitation, the
finak drig gﬁrﬁéﬂﬂ;ﬂm oﬁ:m% aﬂ:tbamtmpms awd 1586 §Bkodeoxycholic acid

ar banpzepi ne r The dru 0
(RIppe ¢ ép(gelpyrm Ch('n e ustify
xxﬁ@ﬁprbdxpiﬁh@h ae@nmmdrﬁsing (He0mg conce'ﬁhﬁe |£tr fae 'rqnewmg golution

R PR, 0 H0R BTG B2t Rl 008
niaelmittekl at }ammgmakw{iaimn@gﬂ@mslpmﬁm@- P(itep pmcmnat@a,pthe final
1%%? g{e o Z & t%&tl e?ep 5‘9)(&%&%%:%6 2a9d gqgﬁ‘ﬁ%oﬂt&@ ThF

mnutes res I n""Sial artic
clyesis v»tetmammnd endene g niigrossopeaisiap dositive ghisy comrast (400}()

B R e R e L e A

géromefé)n— ﬁﬂmaoms@lemgﬂn cron w t h 99% of the

kb MR cE0M o0l LIPS, sy

2,800 pst Forspproximatebyt 15 mintliqs warilfsiie rasl pastreias ghesstthanclamistona
i::g%Fgé’r %ﬂ}_%a?%kgg ug%@%?&igg glu a!LngP‘ dideGtfR  arfysit N@ISAIPLE the
homogenized material showed that the particles bad a mean size of 0.4 micron with
99% of the particles less than 0.8 micron. Low energy sonication, suitable for
breaking agglomerated particles, but not. wiih sufficient energy to cause a
comminution of individual -parf:icles, of the sample before Horiba analysis had no
effect on the results (numbers were the same with and without sonication). This result

was consistent with the absence of particle agglomeration.
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30 effect on the results (nunbers were the sane with
and wi thout sonication). This result was consi stent
with the absence of particle aggl oneration.

WOHESI98671 PCT/ US2004/ 036604  Sanpl es pr epa‘?%UW"“m“O“

t he above process were centrifuged and the

supernatant solutions replaced with a repl acenent

sol ution consisting of 0.125% Sol utol (r). After

centrifugation and supernat ant repl acenent, the

sus famples prepargd byl iterabovsoproesat wersicoEigedeand thesupernatant
ARRBEERN D, Qgegﬁager&t%@%lﬁﬁln%ﬁﬂi&% of TS5 3ERLFS NALS

geni zed ston geni zer and st ored

cantrifB@Ho\inderupdmatansksplasepiigas SM?@]S@BS%?%@H@ goTeaRiratigns

“ﬁfe a9, P baCdofheSha 8. 1@&«? Qorid®, Wrﬁen-.aﬂae@ \Lv&é% hReizehdn-

nbers rep rte ar e rom ba anal YStES 0On
pistosge bamcsdnizaapd egred BxB6m |Aétels4 weks piarage itesnsugifension had

‘f;?e g:gﬁé ﬂ@ﬁ@?‘ﬁp@iﬁ?b@ﬁ 1084 tHan Q.796 YNeR8krs MBhorted are from
e0XVcC ate and 0. 06% pol oxanmer 188 by use of
Hpnbﬂcsexgis'mmt@g@mat@isaméﬁhod B 10 wi th honpgeni zati on..
A drug concentrate conprising 20% car banazepi ne and

_Mﬁﬂéﬁ bl Blc@barhdiepthd@irytiodwigy0.06% blipone was

Tem ] rC|8%t|o ' te| voI

2,

1 - o) i- !
“{ﬂhgﬁbéehﬂﬁmwater) at arate of 0.1 rrL/m n. Thus the
ol | exanpl es deno e that addj
o 1 B st oo ions Ak FRP SRS Tl e e adacholss
i wﬁbtﬁyltzaﬁynﬁgmﬁﬁieumwﬁrepm&/bﬂhedmmpmapﬁtaaomtwpamﬂved

o4 03 col IS B ng, SOLULL AN B0 S 85 Ar o

nﬂ_ﬂrﬁﬁl pihugthe Goliowiid efamplee dm&mw Gt adihing of surfadtant or other

redi ent concentr.a C . e .an
kIR g Gp PUER e R o VeI R REGR o h
THH Gefkiving| tofition wasC stiosd ome manﬁagleqbcaslappmempiab;s é"C during

L T T
ciraﬂ@ze;gna‘ andrf.126% SalBa®niTbe dmg crylatals Imﬁmmn@dnpm adight
mé?r sco e ‘?sgﬁeglm hgrgt asg\”c&xﬂrta tr@()({)ﬁw 'ﬂﬁt "T‘éch atebc%gﬁgt of ﬁne

Eveal’s ftatiron s
nedies rapzamafelyda‘ mmrfs aw éiaympigt andeﬂangmggfr% el eob&ﬁmont in

PRl GPRHAR of T Bl Bl ORE o R RIS e T
réalothey eihﬁ z atapxprtaT(OAv Sbpi mn CﬂEO ppisetcon of aaltface modifier
ANTRESILES! i) AROLVY 0 Grotton ¥fmer

I OX nut €s resu sin s partic es
stagmig ravmapicdal (iee FBR €).i n si ze and | argel y unaggegat ed.

S bl 0lol L8°HLOR A0 ShHoL B byl

ent zed mater al t hat™ t he” pa
2ﬂ£ﬂ0 psi i approxipatelf 150niguins wrdty wmﬁl pagtiydesolesstthan 1 micron

I 0 Ct0
uE%Enép bt 165t Sispptddae Os & HIGC.0Raser@Rtiell AR5 (fibifba) of
the homogenized material showed that the particles had a mean size of 0.4 micron with

99% of the particies less than 0.8 micron. Somication of the sample before Horiba

analysis had no effect on the results (mumbers were the same with and without

~ sonication). This result was consistent with the absence of particle agglomeration.
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30 analysis had no effect on the results (nunbers

were the sane with and without sonication). This

result was consistent with the absence of partic
WO Hat i on. - 33 WD 2005/ 046671 PCT/ uszod’zﬁTé@"e’-B‘b‘Af’f‘“M

Sanpl es prepared by the above process were

centrifuged and the supernatant sol utions replaced

with a repl acenent soIUtion consi sting of 0.06%

gl ycodeoxychol i c d (Sigma Che and O. 06%
Pol SXERIEST pramfeed bpie & IPé‘§’ Syege F%quﬁﬁﬁ&ﬁ%ﬁf
soRiiSH:QBp18RE Wit MReScARlt BREoS E@i&ﬁﬁhg&tf 096% ﬁf/doﬂéox?chohc

weeks storage, the nsi on article
ackf et BIBRE F-n, CUTh POBURT o naE B e
hoMaBhRsea by si@taﬁigaﬂh@ic%eﬁm@ ﬂlhd'ﬂiﬁl‘bbﬁ seMaAY& 25wl storage, the

SUBPRUFR cuesh SAF 817 PE0 By WD i Bk L %E%%nes

N@ﬁbeﬁé)@iﬂﬂfe@&e&@mﬁﬁﬂb& aﬁa&ﬂ;ﬁkldh&ﬂsdntbahﬂ edlolgart | cI es of

L AR AT S 0. B ARR, A S e

paﬁﬂieb ALBEBRrddao fave rahiesd tabrefl-pticlestor i grtimgeraommdtata )
Ee rolghly 10-fol d greater than the wi dth of

(c@paraaz8P )i h the nicroprecipitated mterial (FIG 6,
pi e evidiinof thglatgest c@ttﬂs‘@mﬁmshﬁmﬁamazaphataw hetena (FIG.
of. cryst t hi ck

6 RiFtS ?ﬁ%@ﬁﬁ’éﬂ Szltogotdlg’)f en %dﬂg%l ﬁ{% Stlrx}‘?the

" micfbeeipitaedimaterdh] {IGC B,qaoteretohmghar Qe thecasyumtpéibn fhat thdvetio

aw materia ouI d [ t
olgrbial Brpran TG ripelonCio REHRE LRy, Ry, bt
moment e fecd pijtintdo cleaedt e ilagsr osistat & the kave m@RHAL(sBowld® po
omp R LOoRE e ey o Rt B b B it
miyedal) since: di stance fromload to fulcrum E =

el astl by, ulus w = width of crystal 25 x =

t hi ckness rystal Let us assune that L and E ar
Ithe sane for the raw material and the precipitated
ﬂ;?éerl al. Additionally, et us assune that wwo =

= 10. Then, (eL)o = 6PolL/(Ewox02), where the "0’
subsers mngmdeﬁhﬂﬁameqw tpehrenkite crystd(“aieldvags) ) ( Ewx2) |

for g he H mhepLecipitate
L = distance from load to fulorum
E = elasticity modulus
w = width of crystal
x = thickness of crystal

Let us assume that L and E are the same for the raw material and the precipitated
material; Additionally, let us assume that w/wy = /%o = 10. Then,

(erdo = 6PoL/(Bwyxo®), where the ‘0° subscripts refer to raw material

e = G6PL/(Ewx®), for the microprecipitate
Equating (er)o and &1,

6PL/(Ewx®) = 6PoL/(Bwoxo®)
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WQ 034664 0 001 Po Thus, the yield force, P,

Equating (eL)o and et, 6PL/(Ewx2) = 6PoL/(Ewoxo02) 34
WO 2005/ 046671 PCT/ US2004/ 036604 After
sinplification, P = Po (ww) (x/x0)2 = PO (O.%{b

PGH 53084036604
to break the mcroprecipitated solid is one- 5

t housandth the required force necessary to break the
starting crystalline solid. If, because of rapid
precipitation, lattice defects or anorphic properties

- Afpestpplificatifdeed, then the nodulus (E) shoul d

decreasg, qwiRs| % hep, . pyeciopiot 85 € even easier to
cl eaESe.pUE(xarrpl(}gg%: Prog)ggt?on of 1.6% (w V)
predni sol one suspension with 0.05% sodium 10
deoxptubahalRidamibe 380 Iy bredk @Y Eni@bireliiaRa shioe /86
Category 3, Method B schematj ¢ of the overall .
pasasth LAt e dEEesFaY Bl fhs P prostalfne selid. I
bERRE R BicipRiilsh] RiticO HeBite 6N kB@pIAs BropattiesS a6 intitinced,
deoxychgl at e _was Ere ared. _ Pr glgni.sol one.aésf%%) and
thep freprrerdes R nbrY ée%ﬁ7’ WERE 5 JREropEeIRAS, £ e o
cesleumre  of 1-methyl 2-pyrrolidinone (NWP) to produce
a final volume of 60 mL. The resulting 15
EREAb Pl onS R0 E B0 AN B, A, ARRE R TAL Y 05 R
sSoarunT aeoXyCITol at'€ COTICerntTdalT OIT wWas
denpehoitemt 804 : 2-pgirotidinoB@ Biocass Cathde e

15 A A S Pl L

caeniramh sofitinr ef pradhingoru sprredion dwnydrlhted wet errered.
" . : UF
PS030 S AR MRty Wik

opt-eethyi z-pyregﬁignmmwmpmé@egf@%vempf £ mbin Thoieantiing
0 j h d =394 :
p%ﬂ]%?oﬂn%o g{n&é}?ﬁraﬂ@lﬂ) XY 5" Qo Bmatd ggiogu E%@gﬂl Qﬁdi tge_ §og;m

T
reciprta suspensi ot was p | to
dersiyeiylaso donrentratipn rossi eiwrerigately dhadhmeile a0l tof eNMP

c$ng~,?n NI Z8dadaAY ﬁlag%%é%sig ¢§§g¢;at§,ﬁ/gdajmm@%ehg gr%rgm

passes a Was renove
while Siirring mgapBro2Bnasdlic 6¥swiny eTheariutting geratision cotteipsl slender

e . L e b L SO
it GhE epbdigitated n suspénsisnir fvac t a6t S (wivle geednisdlones t &% | odium

the s ensi Ruﬁfee Tabl e 2). The suspensi on was
dﬁ%bé’g‘%??%%’%or ‘anot her 10 passes at 10,000 psi. The

f i naThes pepipitsied rrugenda ved Paradusied siowr 518.% g rsodium

rti.cle.siz J e n . 9 | S
R R
htinegshized orphlemisses of BHIP0us pBresNIEA verk ramoved by performing 2
s@c%gsggrg rgeﬁtﬁ%dggﬂ:m steps replacing the supernatant each time with a fresh

surfactant solution, which contained the desired concentrations of surfactants needed

to stabilizé the suspension (see Table 2). The suspension was homogenized for
another 10 passes at 10,000 psi. The final suspension contained particles with a mean
particle size of less than 1 pum, and 99% of particles less than 2 um. FIG. 10is a
photomicrograph of the final prednisolone suspension after homogenization.

A variety of different surfactants at varying concentrations were used in the

centrifugation/surfactant replacement step (see Table 2). Table 2 lists combinations of
-35.



A variety of different surfactants at varying
concentrations were used in the
centrifugation/surfactant replacenent step (see Table
WO00s/epIle 2 | ists conbinations of -35 WO 200GV/0%EHHE6SI4
PCT/ US2004/ 036604 surfactants that were stable wth .
respect to particle size (nmean < 1 pm 99% 2 pm, pH
(6-8), drug concentration (less than 2% | oss) and
re-suspendability (resuspended in 60 seconds or
spuéasigyts thab ats sjablaih [FRSE'SS SUHPIE 678 (Rein b timh §9%RE k), |
| . ]
B S R AR STAE 9 e RE Y (liendcl
ShepadseatePdn of process Method B in FIG 2. Table 2:
Li St Qb1 1R pfochdsCiive 9:0R8ing YR St @BSndth8 RE 8 higtibus
m cropreci pitation_ process of %xanple 9) 2

of FIG 8 (Ex - 9)

5 dilgeakgitboui i presencapt 3 Sa!rfa%to@@ez@@l%cﬁw #rinodifipgiqn of
pfcad MeAdueMRanG >09% a 99% can 9% can >99% Y. Loss*
1. 6% predni sol one, 0.6% hospholipids, .5% sodium
deoxychol at S PRIS .2%qlycerol, ** 0.79.1.65 0.84
1561047 §i3ias Hebisrgnisolon sppeprichs DePeE: bopmoropiegightation
pisced Bf BIG. @ (@xanld®0 Sol utal (r), . 5% sodi um

[\/AW=1 RV

danvvehaol a9t o coranl AN 77 1 E2 N .70 1 A7 N _9QNOE
U7V wCITTUT AL D, = EAY UI ‘yU\al \"A . L L J U T J L. OIT U U

1763 0.796.1. 6931081 |2 Weeks kooy 1 HMgEtBeini sol ohe,
0.1% ol oxaner 188, In@a5% s49tl um d#bx i chAfCatie 40 200 1
F@hdtiod). 64 1. 16 999, Mean>99% MeanP99%Mean>99% Mean>99%2% Loss®
1.§% #B8ihiBol@8 646% 3850, 7581. 61980 71P11} 473 <2% |1. 6%
pisrbdiiiss ol one, 5% hodpholl i pi ds; 5| MM TRIS, |. 2% 1 tero
05% geoqrehpigiey g7 1 (93 |0. 88 1|95/ 0. 869(1. 178 0. 9D9
> SR Lilkeroi e Di £ £ er enlcgrol .64 [splG 00 R%e | £ CORT Rt 68t 199] <o
1 9% LB EBLE A €5 [storjed for| 2 fonfhs|at |5 [L0 andj 25C:

s#tttel’St abl e t hr ough at| | gast| 6 pont hs
0.5% sedium deoxycholate, )
2.2% glycerol 0.77 [ £.52 [0.79 | 1.67 10.803]1.76310.796]1.693| 0.81 {1.633} <2%
1.6% prednisolone, 0.1%
poloxamer 188, 0.5% sodinm
deoxycholate, 2.2% glyeerol 0.64 11.16|0.82 | 1.78 |0.6961.385|0.758|1.698|0.719|1.473| <2%
1.6% preduisolone, 5%
phospholipids, 5 mM TRIS, )
2.2% glyeerol 0,824 31.7710.8711.93 | 0.88 | 1.95 [0.869(1.778{0.009{1.993| <2%
* Difference in itraconazole concentration between samples stored for 2 months at 5

10 and 25°C.
*% Stable through at least 6 months.
Particle sizes (by laser light scattering), in microns:
5°C:  0.80 (mean), 1.7 (99%)
25°C: 0.90 (mean); 2.51 (99%)
15 40°C: 0.99 (mean); 2.03 (99%)

Difference in itraconazole conceniration between samples stored at 5 and 25°C: <2%

Exammple 10: Preparation of prednisolone suspension by use of Process Categorv 3.

Method A with homogenization.
32 g of prednisolone was dissolved into 40 mL of NMP. Gentle heating at 40-
20  50°C was required to effect dissolution. The drug NMP concentrate was subsequently
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Particle sizes (by laser light scattering), in

mcrons: 5C 0.80 (nean), 1.7 (99% 25C 0.90

(mean): 2.51 (99% 15 40C. 0.99 (mean); 2.03 (99%
WQROOHM6EHCe in itraconazol e concentration betRSAS2004/036604

sanples stored at 5 and 25C. <2% Exanple 10:

Preparati on of prednisol one suspension by use of

Process Category 3, Method A with honobgeni zation. 32

g of prednisolone was di ssolved into 40 nL of NWP.
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5-

15 O) f t 10,.00
R A R N e L S
af hﬁo@q&pen&a Rfticlek @RIMMtsAd ytthie prosess @nd atriuah diamBer of 0.927

repl aci e s r.na fresh surfactant
P%W‘H}?gohdt{ﬁﬁ’as“%@gfmg%’é%%ﬂ% &% suspensi on was then

rehoanenl zed coI d (5 15 C) for anot her 20 passes at

2o noan “of 0,927 10 pin with 90% of the
1‘){1"‘3}0{1.%0 ﬁ’&%‘*ﬁﬁ‘gﬁ@ft‘%ﬁ; than 2.36 m Exanple 11:

Pr e pSuritiann(28f g phpelosinen &85 (vep aitpsdlverd y6 odeofgf-methyl-2-

DR R ThE Bt e MR W SoRIRORDL ARt g of
néburlciont Wes madady | The- drpg/dmweéi TRGHE. Dlll’ﬁeét 5| rueriarsh Whneh
r&ls{ed%q Sat%ﬂgldtﬁ?blflf?é} gé%e{?w %ﬁ@évl ahd ﬁf[]us\ﬁﬁ' th BHJS O gO@fnL

nabu ne was dfug dissol ved rapid
pDitlon ehéiluwsatswasrceplad menvipd bafh. cBipsires exoentraly wlpwlysad o

(%g%&%m&%td‘s %aﬁréafgl ¥Rk Odlluelﬁnxglﬂ?dil%&&ﬁdstﬁ&gm"ﬁrs Aude

ortion o i luent was coo in an i ce bat

sTpensthoURes @@mmzséﬂteIWQ e fpnf & st @nd thap phr25h00Past é?fy
Qnﬁn&&/ Leatuft 4 520 Jirhd 6T natbduBperioR &2 Busd tb 'bE bMohm in

hi's cr susp enS| on was honungeni zed at 15, 000 psi

fidse = 5C) . The final nanosuspension
vvasyéoun % 930 urn in effective nean di aneter

lasr dlffractlon. 0 the£art|cles
)3Ty ok & iop by OCES: 3

Method B with homo emzatlon and the use of Soiutol® HS 15 as the surfactant,

Replacement of supernatant liguid with a phospholinid medivm.

Nabumetone (0.987 - grams) was dissolved in 8 mL of N-methyl-2-
pyrrolidinone. To this solution was added 2.2 grams of Solutol® HS 15. This mixture
was stired until complete dissolution of the surfactant in the drug concentrate.
Diluent was prepared, which consisted of 5 mM iris buffer with 2.2% glycerol, and
which was adjusted to pH 8. The diluent was cooled in an ice bath, and the drug
concentrate was slowly added (approzimately 0.5 mL/min) to the diluent with
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- Exanpl e 12- Preparation of nabunet one suspensi on by

use of Process Category 3, Method B with
honogeni zati on and the use of Solutol(r) HS 15 as the

a phospholipi d nmedi um Nabunetone (0.987 grans) was
dissolved in 8 nL of N-nethyl-2- pyrrolidinone. To
this solution was added 2.2 grans of Solutol (r) HS
15. This mxture was stirred until conplete
vighrssscitindingo iltof crdresuspindierc wamhonjogenized fopy 4fgminutes at 15,000

Qn A L: was prepared, which consisted
p%m@%% ri sesk?%féeb?%vmth 2. 2%&% ycerol, and 30 which

was Tadj swspeasion ovasHbegiifigad adi 15:BAtwafor cHoptssnangy the
L{p&%atm% raﬂ:f\i/e& g&a ﬂgc'éﬁed CORCRALMAL SolEs1Is] Wil nkughaied

approxi mat e nmt/mn) to the diluent with -37
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t
oJibtytstisasigatmtomon T iotoatonaules

thewy gmn@ Mtespresimaiol 4108 pai fon 20 ptes pFﬂ:? éxml fespension
wgg gd 8 Ciasalh@f&awaﬁsﬁaaﬁmouﬁ@% e&my geti@Bdwith a mean
| scdr ded

The remai ning solid | et was resuspended
dismeter of 12 B’én?ndcéﬁg?/ﬂs‘t“i“ﬁ‘éauﬁ? p&\ﬁé%%ﬂ%% Fieg WSS thehils
#®gi um was equal in volune to the anmount of

supernatant renoved in the previous step. The

was then honD ==n| zed at
TEnAra AZE ENS icles
\/ _IlT]I
oﬁ%@mmrommﬂ @/ | aser di ffractl on and was

foudtocnta articles w ter fo
542 Ao Bt ntaerrehort; SR8 s P, Eimd o
itfk@&Rebld BSE® ﬁm af\N;ImetH}mzrpyrrnhmﬂonEx Haq:hing tcitBG"CRm pa;uaed on
f.1.%
d’g%i’rl‘ﬁﬂa@l ‘%&g 53 uﬁ%‘h as'(“]{ﬁ Sfeegﬂ)o Pen! OXI it eP % R
oy 1 | mqwﬁmghﬁhﬁmmetmfbu@s (tps b}ﬁ&r)ewamremr@s;mﬁ Wiag gH
0.02
saiie oo O3 ¥ PRARAE ACIaE L, Bl sfmctan sotuion, was
picparedl by chommﬁngezz i34 delugpmeT Hi@%sﬁ)D &} oas whesphbdiides, 22g/L
l.ed gt [
PR Tt O SR hBRELS it By O BARL bPfle Bt hnion wee
mm“pthdpanécbf@mdnﬂ\kﬁfepﬂq prevife i §PeuL vdageus itvant. 5 M
hyd a
o o SR alishtlvas o3 B0 HSprRpb¢ BRIz S Ak Hia P Bolt
m:glgl PR BEAD,| daeh wap g¢cLed @r yeieg b jceaacker. Fhy @‘I’_lu%dmﬁm
9
A Fyfod LA S o B oot N B noStaddhi A
cmmaubewas@@ﬂﬂmd@ﬁ, tropse ofl &SRR EG D, atTHEted gappmately 2

“?‘1\% HENadRS, Sl etbulfyd B ;aﬁﬁﬁna@@iy 50 SnbRIOORR £Rliting

15MR- 8T whi ch was cool ed by
sumnsgnaws stdeedj far#nsther Sthaingtss whilote hepper was still being cooled

in an ice jacket, and an aliquot was removed for analysis by light microscopy any

dynamic light scatting. The remaining suspension was subsequently homogenized for
15 rainutes at 10,000 psi. By the end of the homogenization the temperature had risen
to 74°C. The homogenized suspension was collected in a 1-L Type I glass boitle and
sealed with a rubber closure. The bottle containing suspensi_on was stored in a
refrigerator at 5°C. '
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rapidly stirred (4700 rpm) and the tenperature was
nonitored. The itraconazole concentrate was slowy
added, by use of a syringe punp, at a rate of
W%%S’B?’Wﬂ%atel y 2 25 nL/mn. Addition was conph(et/ES2004/036604

after approximately 30 mnute. The resulting

suspensi on was stirred for another 30 m nutes while

t he hopper was still being cooled in an lCe Jacket

and an aliquot was renpved for analysis b

m cAosawby ofifhy suspensicn BefPregEIOgEErAiPh @howe\#hr@e sample to

H13n M @Bb&E&d Ther
oo TR BB 120005 et s il i
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eo% B{L@qtg?rg a&ieﬁ OIPAL ki 0fe Abatld 1B 75—'8%% B'e%&'d?&glﬁtﬁﬁl
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aco azo

o|t € nanosuspensi on W t
pinysplicdigidertas yissleadc [The M@@aﬁ@wls@whéelu@m wiasi copbiaed with the

dr /ﬂdm&% UBHr ot 139 Snutdsh
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aV&0s95HE &t digholva the vl bath to 70-80C for | hour. In

t o
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hm(b@ﬁwmnﬁbﬁ}aémwthm& Buifor t waseforlsgtin ins o bat ofs the tris
éﬂ@ 310‘?3%' ﬂ%ﬁx‘g‘%ﬁdﬁ%ﬁw et} SolPRASRINRL aBive) (rhd KIOWE added

his hot solution. Heating was
dppwise flawsdhaai2 oG- f or 30 nminutes until all of the

phosgpRgl do\/\ggtav‘ﬁrﬁrgotigbﬁtﬁé)feé’\ﬁﬁlg shBRndthaXalaYd flcdd-Bdimer

sol ut1 on s conbi ned he itraconazol e

Utrsamit Brocesiset ~AH090 iFim 80% pimalityis scting) while sillhemg cpeipd in

BNRL Bak. 30,580 &5id pAbedas HRHEAAC JoBicktichSMls\eontidied for 5
m Xxture. Addition of Solution Ato TrIe&% E:ijffer
niinvtes: yTheoige bpth 4yas Fpmeye dcie prgbe was remov retuned, and the

probe was again immersed in the suspension. The suspension was sonicated again for

another 5 mimutes without the ice bath. The somicator probe was once again removed
and retuned, and after immersion of the probe the sample was sonicated for another 5

minutes. At this point, the temperature of the suspension had risen to 82°C. The
-39-
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tris(hydroxynet hyl )am nonet hane buffer was cooled in
an ice bath. As the tris solution was being rapidly
stirred, the hot Solution A (see above) was slowy

WO figa/go6 Hropvm se (less than 2 cclmnute). 25 P§T/EF2004/036604

conpl ete addition, the resulting suspension was
soni cat ed (Cble-Parner U trasonic Processor - 20,000
Hz, 80% anplitude setting) while still being cool ed

in the ice bath. A agne-inch soli robe wa
SEEPPISIOR Xegs qrighly eogﬂqd@ﬁm%anem%@éaﬂ@% ft vegs fw%m@sbelow

rOURE tehipBralied # wWaR BorkQIMRYES TyhdEgIRi WRRIIAS sELHDVIAR,
in.inmersed_in the

retuned, and the probe a
vispalizaiag Qfrihe patcles jadiesed BRiE el SES Pl Prier g ongy
nB&ek fgessb m nutes wi thout the ice bath. The sonicator

probe_was once_a renoved and_retuned, and after

P rmeART R P 9%%%&%% EOThEmREAH e DRALPEBIR EE S teed
f@PRHER izb and Yoitdlte Bave Atmdah iampet dflapprbtidiateBrRoehiat ur e of
t he suspension had risen to 82C. The -39 WD

FR995IL 9498 24, RLLSRA04/ 03000 spsgpensi on vas qui ckl y

=C0 nit was found to
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Eaamplh é4 ovithethe efceptive tharFiES owuwr bt? @d;lsd tCSthAfttue‘_buf&n ol
n{.%feaéto? LR QR e‘ﬁlF afilediCaold ﬁ zﬁrsl%%@% EE‘ niGs o

e to have a

reeval uat e or partic Sl ze an

disecdye tie HEBt er of approxi mately 300 nut Exanpl e 15:

Prophetic exanple of Method A using TIES The present

EkBNR014: %@@;g@ﬁ&h%ﬁmw CBireft s Miciuld 2000228hEt0
nanosuspensi on W th hydroxyethylstarch utilizing
ﬂ%@ﬂﬁﬁéﬁgLﬁ?h$£H$OMAng the steps of 10 Exanple 14

Wi t hsdnbifte ©¥6881dn0N AhBrabdzeyotd uhibshiBerd R Oflst frefdh@ By *
buf fer sqolution instead of t%ﬂgpe NIVP squE on.

myeoRNERiteE - hrmagrniralipn mrthed 128 Tplovelieatel 3g) @gio’iaq}@ol
Hrh@.23 gﬁ%reﬁﬁs%amé& inlf6miSee m-mghﬂmpmhtmmqmm akithORw
to Cbnvert ture of Pol ynprn Nor e
hest 234 sUTEl ?HS‘P W 8 s% t@ﬂa &Bﬁf $9 1on Me}s cooled to room
tdrﬁ;feﬁa@@ AR Iﬁame@msa@ph £ 103 pm m ﬁ[t&pﬂfdeﬂ Vﬁb)lurfﬁ tlo remove
|p|t |on net s fo
uiira B 5 P s R O Bt Re Beva gy g lrized Hoae
tcdemﬁe :thbedo chr@stﬁﬁmmﬂénamme_ ehieyeht ﬁfcep fiterokl dhe ﬁmg cdribAtdate
{ 0 eat. and. sti.rri to faor u
sibcborey et T R uRds e B AA ot snvemtn
bﬁﬁemadnﬂin{am g/argltrcéﬂol ﬂnsm@d ntsfmﬁfagh’me @n&u&mlmohtms kept at
t er, under_.vac rempve. .20 LSSol v r or
20 M Ry R LA B o] e i o o
cpebsrate additidng htApproximately 100 mL of the resulting suspension was
centrifuged and the solids resuspended in a pre-filtered solution of 20% NMP in water.

This suspension was re-centrifuged and the solids were transferred to a vacuum oven
for overnight drying at 25°C. The resuliing solid sample was labeled SMP 2 PRE.
Sample characterization. The sample SMP 2 PRE and a sample of the raw

material itraconazole were analyzed using powder x-ray diffractometry, The

measurements were performed using a Rigaku MiniFlex+ instrument with copper
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to ensure that no crystalline material was present
after filtering. The drug concentrate solution was
then added at 1.0 nL/mnute to approxi mately 264 nlL

mMtrig buffer). The aqueous solution was kept at
2-3C and was continuously stirred at approxi mately
400 rpmduring the drug 25 concentrate addition.
oximately 100 ni of the resultip yspensj on was
%&m 7 tigetizeeid- 94 2258 s Pe gyt The Tesuliing

B (i A hins Hat ks el BB Fa@%zl\ltv@e battcwid 5Rdw thatl$N(B.2-PRE
suspenS| on was re-centri fu%ed and th@ﬁsol ids were
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and Ialfgegmrs sopping ralopmighy GoSTOifasrs Y terspuplsh g ghern in
FYES. € 3207 b/ 20Rth WshRIWRRWIRE a-2P/2in @i 1BIT B heARkibilly sdheal
measurenents were perfornmed using a R gaku M ni Fl ex+

AU PRt with copper -40 WO 2005/ 046671

PCT/ tieAR4 {0 aﬁ@%mafeﬁﬂii@dcbﬁﬁole arIst ) Sowea sfarderddiheith
and scan S q%ge 0.25 22/mnute. The resulting
tion patterns are shown in FIG 12. The

p at t '!E]ieftﬁacs o M/IPMRE(‘!GGZB%MB&S siognidthamn i ap promately

g é{ser eg}suér the om%%%%%&ggpestl ng_r %f&acﬁon

Pl mbmﬁt[ﬂw 5 PIBIEfcfoﬁmnm vl almbseaofpohgmaepiiso mtmthitrtye

sl e g Te B S 3eEls Tl DS PRt prS S gt

niwggriakti cal ly sealed al um num pans. The trace for the

endol REFHF iP5 PEA g o > et B oRINE pkedf I 14

whidR showRihaf(pofohedtBp SMEX b PBEttsrot giohe ficbirkisitios, thén cooling

SRTRRETLS ot AR S BRAE FRBaf R Bl o

srahletpelymszxphsuggests that SWP 2 PRE consi sts of a

rnsxfag S%Qé g D‘Q?g esst{vi %#bm{gh@%fg%ﬁenor pﬁmrin
PREesé ALgiofi ratwheatmwtramwiq witth digilefwrtehtora Snal delnwe of 2
RIS, 2 Vg AR SEEBTR R3S

stdoed fsuapsmsmnr msspramvﬁ int the rsamo aanngy bub mEhew rdding kg raw
rtor al §38 &E&@'(&s@é&ﬁ/ @aﬁﬁg n'ﬁbfhssu@;% dng%afétletlhgeé&éd &P

nore " sta
asmpm@bol&%ﬁs:sxptoe P& Ff@tljlfﬁtsy Fi prprgrecpf;y@e syfpenfions after

h§x Qu% s %?rt cﬁ%t o8, e Qspdn@WMs Tt EhbAentrifuged and

conazole tilled water to a final volune
tbef soQ@ dried for approximately 16 hours at 30°C.

FIG. 15 shows the DSC traces of the seeded and unseeded samples. The

heating rate for both samples was 2°/min to 180°C in hermetically sealed aluminum

pans. The trace for the unsecded sample shows two endotherms, indicating that a
mixture of polymorphs is still present after homogenization. The trace for the seeded

sample shows that seeding and homogenization causes the conversion of the solids to
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'to 180C|n herdnetlcall

nm. (seeded sanple). The suspension was stirred until
all the solids were wetted. A second suspensi on was
prepared in the sane manner but wi thout adding the

suspensi ons were honogeni zed at approxi mately 18, 000
psi for 30 mnutes. Final tenperature of the

suspensi ons after 25 honbgeni zati on was approxi nately
30C. The suspensions were then centrifuged and the
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RRTERTESR i“’éﬁp Bares by élf%?ﬂ%}% %‘1 RROZ: praw matirial
fatonEMIR disBRSIY St BRAE@ ! VinglOlutid Aﬁﬁ%éﬂ’é&&&l ion

dru concent.r at.e epar di,ssol 1. 67
= Hersrn o asee oSSRt SBF N RerpirRe SiFi rvﬁ*g%aﬁqepmons
o8 chtrifigal thﬁgupefﬁm&demteamnm Solidst defe@ 6h § VaQBM TG
;%\)%,E: m Sé‘hi n ir ters. Itraconazol e nanosuspensi ons
oty ’“Hg Ehad8 By adding 1.2 mL of the drug
conc@@p@t@ﬂm&ﬁmﬂ. IEIG af) stc @alompariset ef tHeMBC traces for
t r stirrin appr ox. 0 ,
2 otids Al SRR St e, Pttt O P RS e o

ﬁ’/minxd 180eC df hearpgicalky sefledAgminimmrpaty. Tht éishai linkQepresents the -
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p:ﬂymcgph:lcmixhhrbed water only as the receiving solution.

Bot h .sus SIO ecnrlf t.he supernatants
decaﬁgd&% f%se%*gf‘“ &% %88 ki?%M‘\Sli}alogvu‘;uo yo?’/"‘gﬁmg‘{ghem
BRCthe aropaEd mosliinga ealpyratit: sfobe saw @aszhlemdmatmg that the seed

charact n of -the
B B Bl oo PSR RBRE AT |
unseeded suspen3| ons, The san‘pl es were heated at

A Pol b, hys sgeding the dggspreantedia ;i num pans.

The %@ﬁlﬁ@dnﬂm&&oﬁepr'ﬁﬁemlﬁmﬁtgleof %&%@rﬁ?&g RN at room
whi ch shows two endot herns, _indicating the presence

ismpgatugsd FRPRNEBHALY 2/ Pt ecpcmﬁeltaélmdﬁamwéo pe Bil6 sapl. sA

6.6 oA CHEE cHBERR solbER2sS R B | diks IAR % QG%fqﬂcHﬁaz@IQ
near the expected nel tl‘ﬂ\@? terrperature 0 raw

‘Ff’éitoe?rg %qloxapa,%} &8dpil Q@'LI with eat gnd stirmng, Th1s solutmn was then

allowed to cool to room temperature to vield a supersaturated solution. A

microprecipitation experiment was immediately performed in which 1.5 ml. of the
drug concentrate was added to 30 mL of an agueous solution contziming 0.1%
deoxycholate, 2.2% glycerol. The aqueous solution was maintained at ~2°C and a stir’

rate of 350 rpm during the addition step. The resuliing presuspension was
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WIS

materi al induced the exclusive formation of the nore
st abl e pol ynorph. Exanple 18: Pol ynorph control by
seedi ng the drug concentrate Sanpl e preparati on. The

Tty of itraconazole in NVWP at room FPCI/US2004/036604
tenperature (approximtely 22C) was experinentally
determned to be 0.16 g/nL. A 25 0.20 g/nL drug

concentrate sol ution was prepared by dissolving 2.0 g
1@huopbii A @N2RI0 o ag D e VY. MR

gﬁ@qejat ands |rr| sso ut’ron
thegupspatant éeﬁﬁ%iﬁﬁnatubﬂnp eolat arystals driey ired Yhcum oven at
:merpﬁ,rfsajmast ed solution. A mnicroprecipitation

expehénent was i medi ately perfornmed in which 1.5 nL
of t he® SHFEEash des cruserraigamasibieduentdy 384 by sofingA room
A nﬁ&héﬁtd; aau&%tsfanﬁat{bﬂ QTﬁ%/‘ii”&yQ SRS h°' SRt was

2% cero The ueous sol ution Vas

& t&#ucﬁstal Foaltl ioghagseurrpin élmtrantglatdie:mphﬂmbﬁ @hs

&pd fbRGhd &Y béichErR HSHS RERSh
p&tpo5$ g qgn P%T/ US20047 036604 oG Zlh‘fh%gd“ SYPeRsgER oy
“‘é i JRL of & #aueRys edfuan e@@mﬁgﬁel% desqeciolatn 2 pes

ghyberdl. Wcrheéw aeRliiod B ﬁh'iﬂﬁ{n@@ta@ﬂﬁ"cda%ﬁ%%?% 8$gsrt he

sol Iﬁg Cffriﬁigt als dried_in a vacuum oven at T
SiPeteipiifiag strsepensioncTee bornogatisedmas13,000 psi

fcsubﬁeﬂuemmtem Gé@WhS%béxﬁ&n%as%H%?fgée% el g,}egl;gm

0 t o .i,nduc tallization
‘e% Py E Bﬂ’]é‘é’ﬁt% 5@ vapps oéep R0 for i35 Holast

cryst al formation had occurred An itraconazol e

s us penwpieo chaygeiorizgiioe aKedy fpmm:rt B fiv0 afPRECRAS ﬁéeﬁ 'to

dété?&%éﬁgﬁa n_gﬁgsgg)gts ie o‘?-'t gﬁ Ja%%ﬁfpi Xperahqnq?sg%e sho)t/wn in

FKb rW ailhk ngsels ke Xyt kedetitrent @sidg/ fregl df@gﬁédﬁkenn'lt@)ewerc

and a stiT

t t t
saguaRsP SO R8I B PHASH Bl . oo e

W@WHE@SMBEWWaMWGﬂ&WMose&%f 83 Gess

suspensit on

< o 50
5, B ol 3 oo

was t
Theppdore,gf isdpelégvpd that agingrinduded the dormatienuNcoraR o@ihea&tgstfaﬂé

pob#R N fro GAITBLELAAA IRIR EALLOM, Xenay popder

iffraction analysis Was used:

' In.“:&pf;ﬁ]@]ltg@p apd hernegenirition stpyschlist hEhas sieel bdtyM&ph was

préflchi@DSor@deg shown in 15 FIG 17. The crystals from
the first experinment (usr ng fresh drug concentrate)
wer term ned» to COI’]SI st of the Tor e stabl e

Ex;

aeticiEsr i nent (aged dr ug concentrat e) wer e predom nantly

con‘E)aned of the less stable polynorph, with a small
“of the nore stable polynorph al so present

TheAeobstien dftpabigalee ki L
e nd pabl& Ehﬂﬂ!ﬁd\ﬂa@ t@@l gﬂ%‘ggﬁn& S&n%ornph

f | s oftheless sta

ccrB R0 3 of otk o e Bosiemct nare i icelyweads 2
tomiwity@pémll, aidoww tdﬁg:eiaﬁ@e (<10°C). The total suspension volume was 10 mL,

with a drug concentration of 1% (w/v). High pressure homogenization was carried out

immediately after precipitation, at a pressure of ~ 25,000 psi at a temperature of 40°C,
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m cropreci pitati on and honogeni zati on steps such that
the |l ess stable polynorph was preferentially forned.
Exanpl e 19: M croprecipitation and Honbgeni zati on
WprgaRets for Making Paclitaxel Particles 2BCHUSAES6604
A: A solution of paclitaxel in NMP was precipitated
in a surfactant solution containi-ng 0.5% pol oxaner
188 and 0. 05% nPEG DSPE (with 2% gl ycerin as a
tonicity agent), at |low tenperature (< 10C). The
Afesr Bomegeniaticn B wipwishle padele Bge pf the Fispensign gyaggexamined
AP BRI EALHRY Nan pARICIVs¥Y wad 188 BT €SSUT €
honmogeni zation was carried out 30 imedi ately after
recipitation, at a pressure of - 25,000 psi at a
Biture of 40C. 43 WD 2005/ 046671
PCT/ WS2bh 03608k axof\fit @M Gvie Gestiptiated G a( RVt WoRGdn

particle size of the nsj S ' . LST,

DrHoECE A EF Rl R AT § L U7 S RADSRE dvith 220 S

- geaip g aBonibitys adcut)] anlowf tepp@htieapcelo°Cy) NP ty¥aiSsuspension
precipitated_in_a surfactant sol uti &n 5 cont_éi1 ni ng
Vel Wy 2Bombx Al @ 14588 LARPERIAI8R0SY 170 ntBED: DSPEN PRTSERe
hefopéntzati@ WeE EdrAedbut drhRiiakiyt MieA gRBIbiatiod] atl Ditessure of ~
t enperature (< 10¢). The tota sug$ensi_on, vol ume_ was
2 §0%psi at eMPeEETe R A8 ARt FAORInYIes Bymopspigtjoy, partigiegize of
B RSFHESh whQIRARED dtlg 108t 0aErifa VibRGbaRtidle siAWR@ALEL. Y
after precipitation, at a pressure of 25,6000 psi at

M rature of 40C. After 30 m nutes.
gfg ization, particle size of 10 the suspension
was @exsolitoadhfusicligxd iigMNVE eat trescipitated N ansup@acstint GoRtion
Size. 04.nm anpl , I on..of,, litaxel
BHARIE Tk Toraabg [ ER 7o rERPRehh 1P gof B s
tﬁxﬁcﬁity&igﬁit)’)gtl 16w Séhpeaihex 6EPCY 8B aotal sﬁhp%%ll‘v’aﬁﬁel BEPE) ml,
Wth 2% ceri icit ent), at |ow ,
it el o, HifuSiets BBl set oiotaut
ithbhefilatelylBeMirbdipifatich, Wpa prefRGe BE £ a5, 000NpsD bt akiSmfanik of Hiegh
essure honogeni zati,on s carried out i di at el
“”g‘%ef SPTIERAE | 14 © BERYFIEN of S SXIHINGH 1558 hé’é‘f
sBatfoig eNRis L sidddfas 1AL r ARQIDYE BF patitiewerp ahder ¢bE
si ze of the suspension was exam ned using |ight
Mtattering. Mean particle size was 158 nu. About 45%

of particles were under 150 run. 20 Exanple D. A
BEomple®n of paclitaxel in NMP was precipitated in a

surf %Cgofi‘lﬂ{onsuql ﬁé&l’it%ﬂ:l in NMP was precipitated in a surfactant solution
containing 0.05% mPEG-DSPE (with 2% glycerin as a tonicity agemt), at low

<

temperature (< 10°C). The total suspension volume was 10 mL, with a dmg
concentration “of 1% (w/v). High pressure homogenization was carded out
immediately after precipitation, at a pressure of ~ 25,000 psi at a temperature of 40°C.
After homogenization, particle size of the suspension was examined using light

scattering. Mean particle size was 244 nm,

Example 20: Dissolution Characteristics of Paclitaxel Submicron Particles

One of the desirable characteristics of submicron formulations of antineoplastic
drugs is that they do not dissolve in order to facilitate long circulation when
- 44 -



cont ai ni ng 0. 05% nPEG DSPE (with 2% glycerin as a
tonicity agent), at low tenperature (< 10C). The
t ot al suspenS| on volume was 10 nL, with a dru ch

WO YR Hati on ' of 1% (W v). High pressure  PCT/US2004/036604
honogeni zation was carried out 25 inmedi ately after
precipitation, at a pressure of - 25,000 psi at a
tenperature of 40C.  After honogeni zati on, partl cle
SI ze of t he syspensi on vl\@;, ex%m ned usin

gei fy2 shegh paPcPE RREIE2e, Ha‘?ﬂg‘ﬁi PIERaa?ﬁpwéthe

ﬁ&hodal &S@lbdd 1R ExEhak Atk RtleStkiies 9 fhdaedilbiBNehy dissolution
Subm cron Particl.es '

% of the deS|raI
Ianetics, piing fodifqusmisgien & ﬁfﬂ@r Bri TEASTHE 8t ﬁ%‘ﬁ% The particles
RO hAtREIBlk A% iGnsniod [dd@snot BrirhRt1 00N eReAdRRh of usRakiME

rder tofaC|I | ong_.circul ati on when uﬁ&ﬁm
S Gt BB PR (kS5 SOREHS PRI S B o mPEG
BsHy. e(Ihed o%%ﬂfcﬁﬁﬁlﬂﬁdnaﬁdnglﬁﬁ thf svpRed gbzaﬁal oﬂJﬁPllEGQjSSQ only.
e t he escri, in Ex e .19 were
TR s o Pl R P St AR tsiogo G ok PRt e
iniiadyoPAotaban $0%Siatiening thatBo patitla&loactdasivee f or
di ssolution. The particles are not soluble if %

AR08 408500 ELIR shiihORAS L Adl,Qr

One tormnuratron contai ns- the
10 adiUpaeStomgedi fi ers pol oxaner 188 (P188) and nPEG

moai P0IBT TR PGS 3 EERe A of

Fa®plell® wak fested nmnms@srale@/sttesﬂm wvs:ims diothgn at 5°Cifeene

r i i I t u | m t
e b o B8 1ot Bo. s BB a3 EEM Do
blsth 1emeinkd eixtedllySubimngado NoPgetepatior %khiﬁmrvefsfqr digsfaghulation
0 It f the
15 R ek AR s M IS R Rk BB S PLRle o el parie
S@efe h@&amﬂ@ﬂk@ lwaeinutee scmisdtions iy cameshe izt édfesanceesm the
fo% 91’]@% wel | as storage at 5C for one nonth. As
19 and 20, the nean particle size and
t he 99th per centl I B both rer(ﬁggnéggg}mmﬂual 'y
unchanged. No aggrég‘dé%gfegﬁ was obggrved for the
fornulation 15 either, even after all the stress
whees B rongrgeregy 38 Rf-wemds obthe particle dizh Jisibuisam iefige sonication,
on
I e S e e L e e
~equatiqn: % Aggr (%Fgl on = 199 - P99s) X 100 P99S
wher &S gppall; subNimengohaye percEhgiraed B deaibpdhriupmerops

1BbARcalbritchink ¢ nkR vh&f)&i cﬂ?ﬁﬁi{glf ﬁ:‘ﬁ 95 m’% &lea@ﬁlderﬁgﬁ 8nd the
e o0 e particle size

epz&sents 99tq

APREF PIRERCTLgS Gty g Wt&%fqow ﬂm?qn@a%w pipe.
enbodi nents have been illustrated and descri bed,
NnUNer ous
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nodi fications cone to mnd wthout departing fromthe
~spirit of the invention and the scope of protection
CLAI only limted by the scope of the acconpanyi ng
What & @difiBd is: 45 CLAIMS Wiat is clained is: 1. A nethod
for preparing a pharmaceutical conposition of
subm cron particles of paclitaxel or its derivative
cqmpound oy L.Gh | reater. i.n a .
vt or - b for Sl b cetftf Soo-RIFBE SioghiEroR parictes
of padhiebnt itshiiivaibeagueousds, thresaiedihitgdofcekipl iis rgtet e a water-

. .St of : (i).mxing,into . the water-m.scible, first.
el FOL S0t ik S SO if SHEOR: fiRgnenod comprising the
stepsyf@ter-mscible first solvent and the second solvent a
‘ first surface nmodifier conprjising a phospholipid
conj ugdled WWHKREANpEeeYagTNistPE fBF sRlyeRtopHie speond
solveROdrY B&RE : thé ivkater FhikdiDg il Qi die M@t ®E Bzl Rhenf LM Skt surface
_solvent or the second solvent or both the
modifigat ermpristngi bl phasphalipid shyjegatedndth e water-eoldbls obw dpdrophilic
wae-Second surface nodifier selected fromthe group
. polymigr;> ™. ) T . . .
cdnsi sting of. anionic surfactants, cationic
sur f act{@nmsingnioti thaivetesmidcidt At solvemn dr the sécasé saednit veboth

bi ol ogical. podifiers; (iii), dissolving,paclitax or
the wtp SmEiT tief Bvoh R Iscrseal DB ARt B deseispatior Slected
from fhe leSdupSE@InvietiMg &0 ahiohitsGefAfdnt, c@tinid duvdhctahes MBidnRtesurfactants
solution with the second solvent to define a pre-_
and sugfage aive Giplogsal pPRAticEY es: and (v) honogeni zi ng
t hepre-suspension to forma suspensi on of snal
particles having an average effective particle size
of | essiii) Hissoluibp peclit@@bomnits deivatitrecompohinds in thecwatbrmntiscible

' pholipid is natural or synthetic. 3.
fhgs#ﬂgﬁﬁéﬁﬁ%gﬁgﬁggﬁain11, wherei n the phospholipid is
phosphdivi cytiof diei sobition phithshé sdciooky badvdma odictinic mepre- suspension

i,acyl - gl ycero- phosphoet hanol am ne, .
Ofpmﬁﬂ8%%ﬂ%tidylserine, phosphat i dyl i nositol ,

lp hosp E ab) }ﬁm}oglemgiag e, pr@-b@@ﬁb&iﬂbtdif&nﬁﬁ isLﬁisper:]nsliqn of (sj;mall particles
. l'ysophosphol j pids,. egg ar soybean ospholipid or a
having g eFee P RO RORBISTE (2% O s THB EWOH 1 10 Tl ai m 3 ,

wherei n the diacyl-glycero- phosphethanol amne is

sel ected fromthe group consisting of : .

dizmyr i Jheyethpdyd elagn 1 5tkssein st haprdioHpid nenatumpeE synthetic.

di pal m t oyl - gl ycer o- phosphoet hanol am ne ( DPPE)

di st ear oyl - gl ycero- phosphoet hanol am ne (DSPE), and

dBol eolthk -ngdthakobdelaiph d s pheeirhthegihambobpif DOPEYsph&tidyiheline,

phospg%%cgﬁé}a%&agir%, md}dcyl\{@?ge?cl)-n %)}E]oespﬁo%lth%gj)lgmglre, h%ﬂcﬁs%ﬁamdlyisgrine,
phosphatidylinositol, phosphatidylglycerol, phosphatidic acid, lysophospholipids, egg or

soybean phospholipid or a combination thereof.

4. The method of claim 3, wherein the diacyl-glycero- phosphethanolamine is
selected from the group consisting of : dimyristoyl-glycero- phosphoethanolamine (DMPE),
dipalmitoyl-glycero-phosphoethanolamine (DPPE), distearoyl-glycero-
phosphoethanolamine (DSPE), and dioleolyl-glycero- phosphoethanolamine (DOPE).

S. The method of claim 1, wherein the soluble or hydrophilic polymer
conjugating with the phospholipid is polyethylene glycol (PEG).
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conjugating wth the phospholipid is polyethylene
glycol (PEG. - 46 6. The nethod of claimb5, wherein
t I6e PEGhE snetlaldedtcdadmf T, ovherdie thgr i p is setentsid Sranm thegdroREG

o6 BEE SH0prE 00, FECy 2R g B 200 PRy

5000.s0l ubl e or hydrophilic polynmer conjugating with the
phosphol i pid is selected fromthe group consisting of
. dextran, hydroxypropyl nethacrylate (HPVA) and
pol yal wher
S gc ond L’[glg @glgoecﬁo%yiﬁx m&ggn &le s%iﬁ?eng)rrrél'lryd{ﬁp%ﬂ? pol gr
conju@atmtxhl‘jﬂi e q‘:)ha.‘*.}iﬂloﬁpiﬂﬁﬁ @ﬂydtﬁilﬁ'om&he @'ﬂaﬁp ReidiathoQff : dbatdR
wherein the c mer of oxyet hyl ene and
hydm?.i&@fﬁpblﬁ??tbfi‘?éﬂﬁ? @ﬁ’é\é@mp@rg% thyl ene and
oxypropylene is a block copolyner. 10. The nethod of
claim1l1l, wherein the second surface nodifier is
pol oxamer. 11. The nethod of claim 1, wherein the
wat er-m scible first solvent is N nethyl-
2-pyrrolidinone. 12. The nethod of claim1, wherein
ti3e hombg ewtizalt dfehimS] , Gatefdi theGdtort suga@d o diBldfisQr
greater. 13. The met hod of claim1, wherein the smal
copolpmet ofpasthilspe anghoxxrappidencef f ecti ve particle size of
| ess than about 400 nm 14. The method of claim 1,
wherein the small particles have an average effective
par Themethsd o€ clafm I8¢ sAetehbthe @bpal ym2O6F oxyethitene dine
nethod of cIa|n1 erein the small particles have
oxyprgpyl SWIS&@%O ¥PPRR 9308 Yﬂ‘fé‘FtaP PéYEPEEQ@B?lS pddeckinaply s
run. - 47 16. The nmethod of claim1 further
conprising sterilizing the conposition. 17. The
mé O hbiet méthod af chaibt 1, wheri the sdvend swifdck nridnferaf pslbeamer.
conposition conprises sterile filtering the solution
and the second sol vent before m xi ng and carryi ng out
t he TiRUREBEY 8NEladh EPRhoBRGhe JaRPINiSciBIRTRétlsb RBA: is }ﬁ -methyl-
The met hod of claim 16, wherein the sterilizing of
2-pyriofidingoerposi ti on conprises sterile filtering the
particles. 19. The method of claim 16, wherein the
sterilizing conprises heat sterilization. 20. The
e 1Dk aEthed af dmibd 1, whetri the hbBof@atatidh & dakiZBdiit @Nabcwut
..effected by the heat within the hormogeni zer in which
30°C phgrepi§frogeni zer serves as a heating and
pressurization

13. The method of claim 1, wherein the small particles have an average effective

particle size of less than about 400 nm.

14. The method of claim 1, wherein the small particles have an average effective

particle size of less than about 200 nm.

15. The method of claim 1, wherein the small particles have an average effective

particle size of less than 150 nm.
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source for sterilization. 21. The nethod of claim 16,
wherein sterilizing conprlses gamm irradiation. 22.
THE- TherAgacds! daimi Inthqr spREFNE SApHARS g CoBPRSTIRG t he
water-m scible first solvent fromthe suspension.
23. The nethod of claim 22, wherein the renoving of
t Né. Theetraethed efeildiing 6f Whertin thodierdiring of theycofripbsitien tcomprises
sterlleztﬁtoeng ﬁ'le Os\(l)vfugf%? .'I;ug th% ltsea(l:o so:?fVenY\gg&%#X}n%%{l% Iozl'dit‘yrol?a ! I
sdme@ﬂmtMﬂﬁnﬁﬁmwmﬁﬁmmammmmmg of the water mscible fIrSt
sol vent is simultaneous with the honbgenization. 26.
The nmethod of claim1 further conprising renoving the
| hquTitk RiRSEofRfaifn®, wEsSRERS#aRiA JTedBompdEiMoP NS ses
of the particles. 27. The nethod of claim 26, wherein
steriley fiering Bwiarislsf the |iquid phase is selected from
t he group consisting of evaporation, rotary
evaporation, |yophilization, - 48 freeze-drying,
dilaf Thetmethodoof, clagmnior whergatthowsrilfzéngoemipriedsdeat sterilization.
fractionation, high-pressure filtration, and reverse
osnosis. 28. The nmethod of claim 26 further
c @fprhieshetodaeidiang 18, @hértimnhe hioat stbrdizadtion is affwiafby tB® heat
e. net hod of 8, wherein the diluent
withinlf pABP St 10&31)@1#”&.‘213@0%%?{‘ AP 2 PEHG ing pgssurization
sourcdk tefili®sion.30. The method of claim 1, wherein the
conposition is fornmulated for admnistration by a
route selected fromthe group consisting of

Paj eﬂ{e%ahod (f}fc"ﬂilm mpwha:emfeyﬂlzﬁqg Ebﬁaﬂmes gﬁgﬁn hffion.
nasal, bucca rectal, vagi nal, tran 31
The nethod of cIa|n11 wherein the particles are not

59 Ul o T T D08 BToELAL Mk MHRL B0 A e

particles terunder str con 1°'oNs
solvern ifroupiha sshearsage. 33 A phar maceut i cal conp05|t|on of
subm cron particles of paclitaxel or its derivative
conmpounds prepared by the nmethod of claim1. - 49
23. The method of claim 22, wherein the removing of the water-miscible first

solvent is by filtration.
24. The method of claim 23, wherein the filtration is cross-flow ultrafiltration.

25. The method of claim 22, wherein the removing of the water miscible first

solvent is simultaneous with the homogenization.

26. The method of claim 1 further comprising removing the liquid phase of the

suspension to form a dry powder of the particles.

27. The method of claim 26, wherein the removing of the liquid phase is selected

from the group consisting of evaporation, rotary evaporation, Iyophilization,
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freeze-drying, diafiltration, centrifugation, force-field fractionation, high-pressure

filtration, and reverse osmosis.

28. The method of claim 26 further comprising adding a diluent to the dry

powder.

29. The method of claim 28, wherein the diluent is suitable for parenteralr

administration of the particles.

30. The method of claim 1, wherein the composition is formulated for
administration by a route selected from the group consisting of : parenteral, oral,
pulmonary, topical, ophthalmic, nasal, buccal, rectal, vaginal, and transdermal.

31. The method of claim 1, wherein the particles are not soluble.

32. The method of claim 1, wherein the particles do not aggregate under stressed

conditions or upon storage.

33. A pharmaceutical composition of submicron particles of paclitaxel or ifs

derivative compounds prepared by the method of claim 1.
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