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METHOD FOR PREPARI NG SUBM CRON PARTI CLES OF PACLI TAXEL
CROSS- REFERENCE T O RELATED APPLI CATI ONS: Thi s

wa@ppbie@mri on is a continuation-in-part of appl PCHUS®N4/036604

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 serial no.
10/ 035, 821 filed on Cctober 19, 2001, which is a
continuation-in-part of application serial no.
09/ 953,979 filed Seg tember 17, 2001 which is a
cont i AFAEPRACR e DIC SPRISCEaY (PORTeFr ofF RBCLITAXEL
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-nmenti oned applications are incorporated herein
TP NBCRED RESEARCH OB, DEVEL OPVENT.. Not —Appl i cabl
: t. | cabl e.

A GRORE) <SP HES (RN PRECH PR, Baral el 1390333
meae 5 Mart V N20H) w1ﬁc1{: N6 Sohi@fatibr-M-gafteoff @bﬂ&iﬁoﬁ Nsefdl no.

C an antineopl asti c agent
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ZM@ Set g oy Saa@m%erakeﬂo% whick lﬂ%fsqwqut\?e-ne«e%aﬁmkcauon
aJ@Mal Rio€¢0/034, g0l ﬁgadtmoaﬁbem@ rzbaﬁtwmc}agem:o t nuﬁibn-m-pan of
aqueoqus medi um t 0 forn1aﬁ§re sgﬁpen5|on wed b

%@%@@hﬁ%&%%%&ﬁ? % 8led eptempeml7p ﬁ%pﬁlaph }§|ad?§nt1nua ion-in-

p?aRer uﬁﬁw@bnvueﬁal Fo. Rl 6§¢|f!l’éa| &1 the by@tm p{%ich @laims priority

é%m such as polyethyl ene %h , are used
Er@al@wﬂ@ aprdicatipe sqsigh pq. ép/@§8 1 eﬁ Rﬁ@qnaheéél BRI Uik ef the

BENEhHoded PR AR YR AIBmBALI iekdn %y wfel%cé SREmhA part

about 1000 n and are not rapidly sol uble. Background

herepf. There are an ever-increasi ng number of organic

compounds being formul ated for therapeutic or

FHOAERAS Y SPENSORED RRSEARCE GROBVELOPMENT Or

i nsol ubl e i n_aqueous sol utions. Such drugs provide

chal Nehg@dicgkle.del i vering them by the

adm ni strativeroutes detail ed above. Conpounds t hat

BACKGROUNIDOE TIHE MWVENTIGN: have significant benefits
en faornul ated as a stabl e suspension of sub-mcron

i%h¥$i£§gy Accurate control of particle size is

essemhé plesdnOinvedfiéh R@n@drlddoRigt ﬂiéfforﬂihﬁoﬂ)ﬁf bdbRS&on particles

fornul ati ons. Partlcles nust  be s than seven

%%r%lﬁgequsteﬁ agete Patighlardy Bpglitarg gr ﬂtﬁ [sTYRivE £8MmPPUIds.ely

phéciiatilg 168 iine8pREROddent( i) ah @Gudhs BlediumltdFdrm Ppwls
Tacube g1978 nScﬁroedegfnelt al o 1?9 EHur\r(lo em:etpga sp'%Héi'on

folippveyl by bamogssIzationn Spifactatss Wit Binsahalipids corjugatedouish # water
s8fub® WRhydrophilic polymer, such as polyethylene glycol (PEG), are used as coating

for the particles. The particles produced generally have an average particle size of less

than about 1000 nm and are not rapidly soluble.

Background Art
There are an ever-increasing number of organic compounds being formulated

for therapeutic or diagmostic effects that are poorly 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

waeepensron. I n this way, drugs that were prevPOUEE2004/036604

unable to be fornulated in an aqueous based system can
be made suitable for intravenous adm nistration.
Suitability for intravenous adm nistration includes
small particle size (<7 m, lowtoxicity (as from
rdu@ési detalled ahdval i@asmpmnqu) tieh b ipsolules indwaler sarl bravet significant

n‘ilvlge?a\r/fg lﬁ%lecli B35 e%%];lg% :gl?s gns Cgl @?Tsrau%:'rﬁm%ﬁ tﬁi’t}c?crss. oz?ccu:rate
cmfoe bf paisat sibt & ebsergial fmpafaland efficacionst u:sb lo€ tifess fopmulhtions.

Pglgilggg%%g%’ﬁ rletgggliﬁgrs%qn rﬁht h alrglarg?terqg %Jliblly%lé%:sﬁtﬁmu%}b %% hidkhies

wﬂao@dﬁﬁs&ﬂ@rﬁmﬂ @XllenTEh el ,smlu Daig endoTaubbel Q7ay Sclmbedsr et al.,

11!9% rﬁg&?ﬁﬁt géoa {‘}% Qjﬂ ooy f}mgﬁ)aobég? gsl.r,]#% zﬂr cpuc 1?n ¥ Of §mall

phi@ile€ ok Yhepﬁlﬁtflhﬁlé SdruyNe i @b rd ﬂieedréaﬂlobwftmﬁﬁ@opaﬁmmm or
it may be desirabl have partjcle S|ze|nthe{a ¢
n@)‘fOPSmP‘HatiGBSH’?ﬂ%m’&eg@ntg“} SN0 rﬁg‘ﬁﬁe #olips myfvicusly unablei0"be
f%ﬁﬂla’fﬁdslhf %ﬁ: éllﬁeoﬁs]? lbﬁééhaiys’@ﬁh c&D b binhdd yﬁultﬁpﬂ for intravenous
i oavai lability of the For._ . exa or .o
SR, AR for T ES 0PEia Bt e te size
(@7 £R), Uw torifty (Raord B formilBiontdmpPhénisutaésidual solvents), and

adm ni stration, the roartl cl es .are preferably |l ess than
biggwailability ahiths diug pargiclespiipva #‘FWE | NVENTI ON:  The

Pr es8Rbarhibe BF én%ll E&ﬁMbﬂ&%é@@ﬁﬁh@ﬁﬁle&@ﬁgsﬁﬁ@%ltﬁQuﬁﬁfé for
conmpositions of m cron particles of

oraht PHEOPIYS ttcrpeca&g enbthalgyg.  nasal DupsplpEgetatt yagialofragsgrmal

a@x‘ﬁ iX@fidnY Or CRHR HARRS -of TRRimGt4BA! I The @hall Bige of the Fartlcles

. I neop astic agent is greater |navvater-mSC|
nfnpnos@s thofligsolition Hate of thexdrag A derss| ErAVing i kippvpidability and

pORHERYSits (Bﬁlﬁﬁ)@ﬂié | Rk dSirkihiktefBaXb N Shds@ trButbd) 8t may be

wat er-m sc irst solvent or the second solvent or
desitahlettt baveataictd sie¢ bl e finge of § &0 Vhprmadmrerdies eethemepte of

agﬁzg%sgr%{' T Eolf L gat(tjlﬁﬁﬂgolﬁqgtyv%ﬁhglba%lsfoﬂgp?gfﬂggﬁug?‘ For example,

fhyystaloahiidisteatipg | iy iﬁadldsn‘éble Jo Ittive $qiantlctegsmehé' less than about 7 um.
ant i neopl asti ¢ .agent in the water:
Fgp PYEDIY JORR OBl IS (14 FFROR I T B3 it in
Weth the second solvent to define a pre-suspension of
particles; and - 2 -(iv) honpgeni zing the

re- suspensi f a suspension of particles
Mﬁﬁ i@%@?@tive particle size of |ess than
aboutrhd present Riviheba kﬁrwdds haethedst for: Ip&cpatinayy enda Borﬁptﬁitmgae of
effectlve Fartl cle.siz

I b
SHEF G aTs A 5F o RBLREop RS 2250 RFTICTHY HOL ) 28 B Py ave

Joﬁx?%ﬂd@ |aIThe BsTui1i &b OF ﬂhmanﬂlﬁboﬁlaﬂfcefgeﬂitﬁ@ @reatsb adh FR-misditte

er-sol ubl e or hydrophili
first solvent than in a secon¥1 solv pnt wlﬁc}P %ueous The methods include (i)

mixing into the water-miscible first solvent or the second solvent or both the water-
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; (iii)

mixing the solution with the second solvent to define a pre-suspension of particles; and
-2-
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conjugating to the phospholipid is polyethylene glycol
(PEGQ. Optionally, a second surface nodifier can be

WOR00s4d6mt 0 t he water-m sci ble first sol vent oPCT/EI82004/036604

second solvent or both the water-mscible first
sol vent and the second solvent. A preferred second
surface nodifier is poloxar er. In an enbodi nent the
honogeni zation is carried out at about 30 C or

(igy Rahedenizihpeherptersughensian th Upinh @rsuspenbion eof rmartivlds fgving en

wat er - m sci bl.e first. solyven r, the i i qui,

Y rres G S oRicle stfe BoifSR S oty e FHvahs e Bt len pave
aft BRrabalfedlive partitie sizé 65 less tak @bdut U0 fumatpreferably less than
simultaneously wth hllplnognﬁné@ti on The nethod can al so
29 pe.ef mosigreferablys less tan 7995t ™ onposi tion. In a

pr ef @r hedrefiRadcmRilimedth ethpawhietidtsblar & Mgtropkilicibpaymer

I n anot her preferred enmbodi nent, t rticles. do not
oA B P s GRS B L N, DRARILE 3 faCona
SULRES Sncitthr Q_ﬁxlb f% RRGERItS B abkinfiédmié Thstodolvche oP ARSRBdNd

I nvention w be di scussed with reference to tge
sqtesint enbefl th wiFgsclals ailst sYRRh AY F§ ssqand;seivem j o preferred
s%&ﬁm@éﬁ%iﬁ’&'i@\h&aﬂéﬁmw NGS: FIG 1 shows a

iagrammatic representatjon of one method of the
pr eslern ephodimeitdhe homogenizatigidhearded o gt 2horai(°e or greater.

rep r'ﬁ?eelggtﬁ&qu:%l ?\%ﬂlgﬂ&tclﬂﬁfe r%&@ﬁ% tRf witBemREBREfEt solvent or

i nvention; ows anor phoUs particles prior to
thecamtirpeliviuzch phase from| & suspsheions pae Preaferess embadimentfhe miately

o ORRARNCAAL [ebved dustutifco i # ik niR¥ediiafigRCt 00r am of
mcroprecipitated Itraconazole w th polyethyl ene
gl y chike166B0d1@n higd funthers ingbide sterilirigthe cemppsifoner

ho eni zation:, Fl ine crystals
b e?gﬁea 1o rQ""r%egdgerrf|1 bz0 g’tm%th %%{gef%lgd&s%@?b amazepi ne
m crbpasthbcprbatrel afittodimbnibg paiitizias donot(afgegte nnder Sidgssed
- dg}.}":l G SSios a diagramillustrating the

CRHBB PR PEEFon Process for Prednisolone; FIG 9 is
a phoiisasr and cahiapispets @nddatiribotes d tha spresesi anvebtidromall be
honogeni,.za

d’ﬁ?‘@ vgg} r8%iée?lg%@glléeg‘gl%%il'jgfsd{a:vgiggsoéna Tcgorm%%ﬁﬁﬁg sp%giﬁcation.

BRIEF DESCRIPTION OF THE DRAWINGS:

FIG. 1 shows a diagrammatic representation of one method of the present
invention;

FIG. 2 shows a diagrammatic representation of another method of the present
invention;

FIG. 3 shows amorphous particles prior to homogenization;

FIG. 4 shows particles after annealing by homogenization,;

FIG. 5 is an X-Ray diffractogram of microprecipitated itraconazole with
polyethylene glycol-660 12-hydrox ystearate before and after homogenization;

FIG. 6 shows Carbamazepine crystals before homogenization;

FIG. 7 shows Carbamazepine microparticulate after homogenization (Avestin
C-50);
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honogeni zation; FIG illustrates a conparison of size
di stributions of nanosuspensions (this invention) and

wa2@smmerci al fat enmul sion; FIG 12 shows the DET/EHF2004/036604

powder diffraction patterns for raw materia
itraconazole (top) and SMP-2-PRE (bottom. The raw
materi al pattern has been shifted upward for clarity;
FIG 13a shows the DSC trace for raw materi al
i traphaBolie; a FiggradChillsdatisg t the DEGopregipdatiopr Process for
I%%g:%.PRE FIG 14 illustrates the DSC trace for
ISOOBRE showing the nelt of the |ess stable
pol yp1g.phe upona headtomirroégrapht O6f  predwicslyrst asuspenaion orbefore
event ,upon cool i ng, and the subsequent nelting of the
@mgFQH}e pol ynor ph upon reheating to 180C;, FIG 15
i1l ugi@.ates & coONpRotosiutogyiphSMVPY 2 pleRiisclomp| espafsionr after
honogeni,zation. Solid Iine = sanple seeded with raw
&M1Z31°% r aconazol e. Dashed |ine = unseeded sanpl e.
The smi.ild illishatel aeob@enisoahiffstze disajbutio ¢f Hfanssuspensiodsy(this
FIG, 16 illustrate eleffect of seeding during
Ib‘feé@?“é?“?da%?@ﬂnerﬁﬁ]s?ﬁe FMPA® unseeded sanple, solid line

= s amgb.g 1560606 tjﬁ-r%}avjdowa&ﬁ rdifaJacbtiohr paﬁﬁfaz ﬁiéerawT R€aterial
.unseede trace ashe ne een shifted u
iiponszaloyp) 6 DUBT £S5 (GEIPI GIhg F<ERaEs SoHg b eon
sﬁlfﬂfe@gﬁw;g& for@Retyng the drug concentrate through aging.

g diffraction pattern is for Cﬁ% %als pr epar ed
frorrﬂ(i"é #shomis dheddPe bate 19T BV mferial dracerePe ent wi t h

the %t@hbesmsmscu(a&e@rgh@-mﬁe top). Bottom
pattern is for crystals prepared from aged (see

ed
Lo P GHtT e ne doRL: Frate ioh SME LR P\t ing s s of the less
PRl R%M@ﬁrﬁ@ td 6vecH @cgt’s’?&lllz&%ﬂ Sight u T)BQ:OBIQ% and

attern has een shifted upward for clarity

eequansmeking ofthe senrestpe p@lf/m@méa upeR rﬁbpaamg 691&80093
SUbMift Q8 iRAGhtd RXShpRR6E bESNAB - ﬁkﬁsmﬂﬁesﬂi@i"ﬁoxﬁ&%mzatmn

effect of various stressed conditions ‘on the particle
Soli¢ dine f- semblei seedsA Wil ¥avcmalsrig ittpepmpoles x Brshed fige = unseeded

abl® TEOsoRA M nABC LIRSl b0l Wk R BAnon the particie

m cron particl paclitaxel . DETAILED
DESCRIGRTU6ONuSRteF e BT IsexdingTding rrsesipitatipmy Slashed Hine <

MMREEPLE $Brid HEMOGRN LS abd Wi W AhEeb S GBEcoh@ofBE - The
unseeded trace (dashed line) has been shifted upward by 1.5 W/g for clarity; and

FIG. 17 illustrates the effect of seeding the drug concentrate through aging.
Top x-ray diffraction pattern is for crystals prepared from fresh drug concentrate, 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.

FIG. 18 shows that the dissolution of two formulations of submicron paclitaxel
particles;

FIG. 19 shows the effect of various stressed conditions on the particle size of

submicron particles of paclitaxel; and
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Preferred enbodi nents of the invention are disclosed
with the understanding that the present disclosure is

W 20088460nsi dered as exenplifications of the pPCTHUBPL€636604

of the invention and are not intended to limt the
broad aspects of the invention to the enbodi nents
illustrated. The present invention provides
conpositions and nmethods for formng snmall particles.
of @IGOL@sHIWE tle0sTeoLIsTtorala oar tha pegiclecigsa subrhigron pesgicias
t he 5) pcess of this invention is any organic chem cal
ofgyaeljt APwhose sol ubility decreases fromone solvent to
anot her. This organic conmpound mght b e a
DBNAIIRER DESCREITIQNAR THE INGEDEION; whi ch can be
selected fromt erape a I Cas
cosnaP et el gt efisrE BB AbAC PRk URASH! frme
Prefegredl bebatimeits of ﬂlgemestmnare tisckaeédewtths thefundenstanding ihet the
of kno har eut| c uch as [10d
pipsnt SRR o 6 resiRed o8 S uRTehiohe B GuPhncdl b the
inRgRioh Sand ﬁﬁiefr@ndecb toohlknt rtbe agem 3speetsl rof ribé yitviention to the
adr enoco ticoi.ds, adrenom netics, anticholinergic
Whietfiol i nest erases, anticonvul sants,
al kynﬁtpr%nta@%iﬁﬁn pedvidas Ocimbosnﬁdﬂs el emctleods fibri foirhing $mall

anabol | c steroi ds?ﬂng gpem ants, (’ggl ds,. rocess of this
PAREFSRAT SR PFRRTIC SOMBAHNL Y é)ggamé:n?qqp&up or U53 ipthe pragess. of
in@&itioh ResdrpMmiagRAG] erftity whotdeheikiytdecreasge from, ona auilvadt

toghROMEF i LRGPP FUEDT . BUAME LGy 615 Pempound

whithi eRa8| RMcked 8bhi GRRHAKIS Argents,adiabltsab elgetts,agesmiaics,
antiepileptics, antifuyngals, antihistan nes,
mﬁﬂﬁ?ﬂ?ﬁ%’é’?’]@’é‘ﬁ@?\ﬁé Bﬁ@ﬁﬁ? antimuscarini c agents,
ant i TRAC ARAsdeRtid Adgetd €84S, bearﬁdldearﬂo&i Sa aﬁﬁeltys eptt i16Swn
antineopl astic agents, apt.,i p({ ot ozoal  agen

phamneneBaGHFpTIEl 2&nPE 2 AohiRiigd fRi A gs1csaﬁ{1qsﬁﬁ9?so appleptics,

2 BORNIS , a2his] Vdd'féi‘lkergﬁg &M cking 2rRgeRtk,y tddeenSKHed, | ¥®8nocorticoids,
astringents, beta-adrenoceptor blocking agents

adrefomimetics e dRicholRsrgif ¢ AEPET i ARUChOBTRFITaSER pr WS Isants,

alg%'léﬁ{éoﬁéén?s afetid, aﬂb@&ﬁoﬁﬂtﬁtﬁm%ﬁ%lﬁgﬁ%ﬁs anorexiants,
uretics, dopam nergics, hempstatics, nat ol ogi cal

angepidst santipl sobaniideteyi MLELLCS, HOHIRYREGS, qqugqqgmptgs agents,
ﬂﬁﬂﬁﬁdé ér’deg ClenRUCMum  BREERYP kR qﬁfﬂlﬁﬂﬁﬁgat&tyh &fgents,

ul at1 ng agents nmuscari ni cs, muscle
arrtéxlelawetmss antpawaElmig ardenini FRELRIOUCS, RaReaeEylpEs, dantidepressants,

mﬁ?d %%; ths aﬁlﬁ&ﬁfeﬁtﬂ!s%ﬂhﬂ Is reﬁﬁnﬂfﬁn@ﬁb@rﬂﬁﬁ%&tb%e%gems
'sex nones nti-allergic agents,
amnmmarm s agentss @?W@lbwmﬂaﬂet m@ts t r@pmalan%lge newiseptics,
t Jst t RLHES
sifERAE i, HAEEODET nadhly HRellonRiisck) B AR Deimulont
amtishyrbid ragd:n@sd anttyippbagents,aneiblydn gedibives, attiingsnis drefroaduensceptor
ofp36hug dbehts Qb ARORIeA iRccR e dodh BBl Hhagnosti
agents, dlagnostlc imaging agents, diuretics, dopaminergics, hemostatics,

hematological agents, hemoglobin modifiers, hormones, hypnotics, immuriological
agents, antihyperlipidemic and other lipid regulating agents, muscarinics, muscle
relaxants, parasympathomimetics, parathyroid calcitonin, prostaglandins, radio-

pharmaceuticals, sedatives, sex hormomes, anti-allergic agents, stimulants,

5.
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wag@an4@an al so be a bi ol ogic,

al kal oi ds, anti nmetabolites, enzyne inhibitors,
al kyl ati ng agents and anti biotics. The therapeutic

not limted to proteins, polypeptides, carbohydrates,
pol ynucl eoti des, and nucleic acids. The protein can be
an anti body, which can be pol ycl onal or nonocl onal .

Di agnostic agents include the x-ray inmaging agents and

syanftiioasnetimd ihgroidagans, esgsaglilators; arycqmpg,gm@mag el sxanthines.

VDS - 8883 tam
APE??OBg‘BtbCe 7% SRPER% I(a§enq% r%g\(sf\lﬁ é%g, u € eth ﬂ‘ﬁﬁ est e]?aChPxel and
detivativazmpoundCind ofteERfngoMBESics 6F2&) frcDm @he group consisting of

l&gﬂggltgf o %gfahgl;(to h e%(%lmae 1hh1b90rsé ( glﬁ)%%t%{g Q&ts 231‘1& agtﬂSlBi!ldso dﬂ{%

tHek 61ﬁféeigazmcd1®hlso?béa Biolagic, eddehhiacindss|bak is)nob litnjtedatoepréivin
16318)

pgly?%)tlgesop €é}é(grg1!§%]tpé oc;é/ icdgg,%}lg nlgCYglC ac1g390[1f1)e’pro%e1]r'1] ¥Jm be an

aﬁﬁuouyebab@mmsé pmyal@raommmcmnaw N 16923); N-ethyl

g.C et3 Q?ﬁgg‘léga% \aﬂcg%tg 5%‘2‘5; s 6 IJ F)é b{}l:aflélgg Oabggrrl1tz Ha® Sohtrast media.

Efathple® oP k 42 Relgiig] diets Encalu& Wmtsse:d qeRyiznyAdssthmido-2,4,6-
acetam de (W N 12855

Wé@e@‘)ﬁﬁe&@éﬂ:@%aa 5k S et daeipan BBy WIN 67722,
i. gal %%x& Wo&’ol@z;l%lé-bls@bétﬂmdo) 2.4,6-trilodobenzoate; ethyl -2-(3,5-

bi s(acet am do) - tri odob oyI

iAo A REPEREY  pBEid) OV IRe) cIOTIES, 5. ety

dRinBhoRGREM.am NYINZ, 4, Bob1); 0dokenz oyl ]quss}ms(sc(etmﬂact)tma
ester” (WN 68165); and benzoi ¢ _aci

trdiodabisnzny X BIPYAPIORRLE o WEY 41 @223);i %?}hﬁl CeBrivhis(acetand)s2-40-
B SHRARYy ﬁ;k?/ ea%Et@Ihld@VW 8399); lPdi)ﬂa‘p?r rze(té soagthdee@ﬁldo) 2.4,6-

agents include those that are expected si ntedrate
trieflehensnyioyy) apatamige IS 1ROy oqhatgwc T CSipeG) 2 6
t5i3HSvetl: 105%2 InEn3RY (MAKL | 6YR1RS sew ated, sLif(hRPEREDIYA, 6-

respons SI nt eg ratlon may resul't from enzymat| C

mnpdcrhvnwiosty) sgluearzsluawtaz%u iC f52\%§|5boxVPPféleéle}cd sacid, [[3.5-
oINS R0 5 BidotREa A BEVIHIPCABRLSMR: TN BRIS)Y and

 hat ed car boxyl’i ¢ aci dS such as i odi pam de,

beizvio |a2164 8,Seté(epetytamtinahdd. 6 46ede-4tethy]-3zathony- 2riufenoate) ester
SR, st PR e ERAE DI B8 sSUl 4l
relatvelye ramidly ewndedd phyidlegicad o penditions, wﬁmsanmmrmzme anyyparticle
agsrogla{% t mlﬂla.mnta%gln I S’poﬁ)s%rt 'ﬁié éz tﬁﬁeﬁagafe%ﬁpzﬁcﬁﬁ - u?frx]natlc

i C resonance | magi ng suc
m'hr@ll)atse sgolubrhzaﬁohe of p@rbmwgn emld,s a@bn plnysgﬂoga@é npls,, or other

ﬁ%g SIS ngussﬁg ﬂrYev ? (1 %%ina%dec ?cg Ellhgé X as iodipamide,
(Iiaﬂ’ﬁmikamﬁd’, (andl )netnzoﬁ acil, diepg rwipt hxdmlgtﬁcatlh dabile dodimatesisspeties

LS LFAT IR T30 RSB0, B PO R Bubh ke
ﬁb@tbﬂmmdal e, The Extra

Other contrast media include, but are not limited to, particulate preparations of

magnetic resonance imaging aids such as gadolinjum chelates, or other paramagnetic
contrast agents. Examples of such compounds are gadopentetate dimeglumine

(Magnevist®) and gadoteridol (Prohance®).

-6-
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Phar macopoei a, Twenty-ninth Edition, The
Phar maceuti cal Press, London, 1989 which is

w0 pmonperat ed herein by reference and nmade a pRET/US2004/036604

hereof . The therapeutic agents and di agnostic agents
are comercially avail abl e and/ or can be prepared by
techni ques known in the art. A cosnetic agent is any
active ingredient capable of having a cosnetic

act i A ldwnp@namﬂieesclan‘sestdf diseamotic sgenisagd didiseastic agents dpd 2

alia t h a

11§t51§| 8%I3p?°hél’?l BVEEF n§ ggé‘ﬁ 5 Lcjgl?clil :}Jr)] dawamndale’ The Extra
Pltrinagtipbeia, Tepntgiinti |Bdgmag élfttesthmawaawé Rrgesntindon, 1989

BB BRSO G ol PIARSLA0EPS, ikl

agatst dnd Wigpnodticntms @reamlndnercleliy modilable elnd/no ican he iptpared by
%gorb C a0|%m | kyl esters, polyunsaturated fatty
teqapigHes Eesters, tocopherol ni coti nat e,

uns apebdridtia RE@sisahy hdtive mg&&y&ﬁ aipable of hadng cearsariicativity.

hydrox ci ds..such | ycolic, acid .eni um
EQURTIG0h D, SR PEsRRAR L PBlr GPoPRe, Mincotats, fre
AR BIting adp@hts, A li- ﬁflﬁﬁmydongé ydemidse deﬂibmemh@nﬁehts,s anti-

are conmercjally a al bl e gand/or can bf prf% %g d
NS ABFHE FRUSSRTIRFICH AR gR1 S ‘“Eﬁ‘é‘ﬁﬁﬁeé%s’é T FAOrTe el 2
st AR Als SarOM AR LRE Bfbléieractés Qetinﬂl trétéhofy &id, Idsﬁ)rblf: a01d

t he present inventjagn include, byt are not h?nl %
a}kwbteétplﬁs PolyHRBBFARS 4s acidkyt BicotWpe (A5t VPEIRHFTRS TEGotigate,
uMéaP@ﬁ?ieﬂ)le@ , of Btc6 O4bR bt o\"sh@mc&%m1@8 dh}fchﬁ(y| dckdB )such as glycolic

sol ub e vitamns (e vitamins A D, .E, K and

agiF Sk o She PHIEREr HERSAOTRE AT PigHa) ind Steer
PR MR SosleBicC ARNBInfhbialy avaldbROLRY/ANEMObe GRpark@ by
repared by techniques known in the art. The term
t%%@ﬂ%@#@@“ﬂ@i@%%%rstood t o enconpass her bi ci des,

| nsefl el nuiBctal Slpf RhenR@BREMPIatd For use in the practice of the
ect oparasi ticides ang fungi ci des.  Exanpl es of conpound

pessens grvention ingidenbut e qgébmté¢ @ePIiOFPntSh@ﬂmhaéréﬁe water-soluble
v{ltgﬁ{fﬁg é) VifdB¥n (E% L8 E1bDG aﬂﬂﬁs WhERS likt) F28861088 witamins (e.g.,

raz es, car amat €S, pnos hori c aci d esters,
Vdmmns Ao&hiB, Knerd thedikeh @nd heyal %w;w&l The Auisitional supplements

ycycﬁ%lg's"hvalp’g%w"lc g %ﬁf teciigiTRAL Gh e adNd

genat e peC| I c exanpl es
of p&h iterind @ssticide eachndﬁstqqqleé% e@pmé% hgybécidgss tiasgeticides,

s %sdes' %%fﬁﬁﬁééalecto@&r%lt@dé |00 B utdbss h E%&gleg’ro@tc%%bm

nc’I es are co rC|a | abl e
cieagté do vdich the mst@mr indthp preseuthinvepiien mmmomm inchude gireas,

Pr ef bl
e .

y act compoun _
acpihlenings| pyoéthroidéh dteniiic nesadt edbgrs," linhehylethers e ands apalsiyelic

Halbgthalig &o'i%% ¢ g{w éa&?legem%gwﬁs ifled ggw%fcgggs;e%@e

listed in Pesticide Manual, 9th Edltlon, British Crop Protection Council. 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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These poorly water-sol uble agents are nost suitable
for aqueous suspensi on preparations since there are

wo pevsved7rl t ernati ves of fornul ati ng these ageP€BHUBIW0H086604

aqueous nedium The present invention can al so be
practiced with water-sol uble pharmaceutically active
conpounds, by entrappi ng these conpounds in a solid
carrier matrix (for exanple,

cdagoyhdint wateteofleds ynyabotti i@eng/mbo indnpreferatily less than 1 mg/mL.
tarch r.b cap Latin h Ln .
These PO, ?ﬁlgl Wate(/gcgﬁbg? ut aEré 1%o§t %?t%&b%o%ggﬁgg sudpension
pepeaii{BRs el Cledre @m’rmnumj alteﬁtatlsesecvfcﬁqmmlaang rese exgems én an
can be a polyneric coating such as polyacryl ate.
aquGPYSARKU Y he srral | particles prepared fromthese water
sol ulyee ﬁbs’éﬁﬂmﬁﬁbﬁtioﬁalcaﬁg ahbs haarpriaeucmddu Witle d water-soluble

nprove chem cal sta and contro
PhRA AT A SomP g b Gl sBinphiifls in a solid carrer
maRRt (Y éxlaﬂxme; belyraedama@elygr&cdhhe ca;gﬂmr fallnminhearch), or by
particles. {? wat er -.sol ubl et tga}r rraceut6|b:i LL
engapiisdng s amaye B LSRRI eRHS SRR hibe
pELNRRUAGS corﬂﬁ&hﬁl MEhis PRppsutiefg veriote aah itdes polymenc coatmg

ol i gonucl eot 1 des d carbohydrates. .The rticl
bl FPEEnaLs HEHES g Fal oA Epale BrPnet yat toflbi
pRAbdalif] ahchf @h be YRR Ity @66 dHomiicababllitd @6 sorms] the

measured by dynam c |ight scatt thod
pbqw%me%i\{ratﬂ%?ﬁ %fﬁ@?:%gi%’&f% 24 ﬁ%}mﬁ oo glee o foe gichs from

1‘{6%%‘1@' GixhAPRE of Weeh-seHihM bl E RBuf¢AldaSits invRMe B ARTh&

aser |ight scattering (MALL | i ght obscyratio

limitehode (Eale ePreawie ho‘&mPP‘B}ds’exHﬁfﬁl’éﬁ PR ‘?Sogy’ugls?ﬁde%
ﬂ%&ﬁgg&g@y ahd éaggghy%tegl ectron). However, the particles
can b

prepared ih a wi de range of sizes, such as from
abouThexmtieastos ﬂtﬁ’b’é@fﬁntl’@)’eﬁﬁ*ﬁn oV 1 BERGRAS SHICRY DABRSTR SIARPT

?n'&al rlerptP?anoéﬁ%)utzl ed Y dyBmid HQm s@gﬁeﬁh§ 1ndMBds,
ut nm troma out 4 nm'to about rom
eah phbtoddfklation tspecabsmpy, g@endiffoactiem Jowaangle 1@$er hght scattering

nat, | on t r r r

CERPEDY ot R Epnl AGLehE QN SEl ORCL-AKR, Bt
(Cotlenaettlod, dart aamﬁle}a dimdolvigs tar ati¢roseopy dlightiloneleesron). However,
%%%'ﬁ{ -'?Stpge?éarggt%/ g%&fqge l}gnlogoeaé/t%léeg béuchtag ﬁ%ﬁn hn)%t 20 pm to
aB6lA110in8d, fdkd Sbut 10 uth @aabbutqloeﬁn ﬁfoﬁﬁab&hlz/pinawexbam 10 nm,
average effective particle size of |ess than about
from abahidl Worte A f @ pap iy, plas 49%em L BBeRt 59 Himism %Pﬁyt 200
nPROSBS 56 REOLN Igﬁ‘g Ofr dodfaford HEERighs tHRRNENTRE Pheferred
adm nistration | es I ntravenous, intra-arterial,
averegeatfiestud pattioler tap?e ﬂene@dfaew faciqst sHefe @ dhe intamdedyoute of
a3 ls%ld i, fo gfaﬁ?lg %lﬂfjﬂﬂg’ Q&l%@l ﬁﬂ%ﬁdﬂéﬁ%xhty of the compound.

'n aerlcar musc I ntradefmal or
subc m‘b de coirdbld fqr@gtentgml admlmstratlon the particles preferably have an

average effective particle size of less than about 7 um, and more preferably less than
about 2 um or any range or combination of ranges therein, Parenteral administration
includes intravenous, intra-arterial, intrathecal, intraperitoneal, intraocular, intra-
articular, intradural, intraventricular, intrapericardial, intramuscular, intradermal or

subcutaneous injection.
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- 8 -Particles sizes for oral dosage forns can be in
excess of 2 m. The particles can range in size up to

W@b@an46b@0 mm provi ded that the particl es havECT/US2004/036604

sufficient bioavailability and other characteristics
of an oral dosage form Oral dosage forns include

tabl ets, capsules, caplets, soft and hard gel
capsul es, or other delivery vehicle for delivering a
dr ugrakiiclearsides fudl rahidsdaga farme canTHn@npmsﬁrﬁf 2 pwe rthe particks

further suitable for providin r{i.cl es
oy PAFR 1 SEHHR hdoreh 198 0 e Biel e, ﬁﬁ%ﬁ’gr gpfictent
blfaskrﬁllaulﬁﬁyra%tglo%r cl?a@idtdr@h@?ofgdgmﬂ cﬁmgqgﬂimﬁo N@day dﬁkalgcﬁgﬁms
ornms_can be in excess, o run and t e
ing W B S esPTEe S RAE P 600 g S 84 SR oL st Ve
f&ﬁelﬁ%ﬁﬂgsghﬂugsyloﬁnghnﬁﬁﬁmraioﬁt ered by a nebulizer for
pul monary adm ni stration Alternatlvely Qe particles

can ‘B miesentinemiionts fughes syitale fak progifing pariicleroidhs organic

cd &"in &f ¥&hm Etﬁﬁ@%' 138 pulifonbrydbdinaagsn. f rl‘-&?ﬁldl&e sizes for
spension, or the dry powder can b_e resuspended in_a

pmimqn«'am dewsae fosmp g1 beaptexeest obifRimm apd Hpighy Eﬁ?s Sapabt 44

nffos Q‘hl? MARLCRS -inARe %ﬁ@e&m&l & e abiokdllee 4RAORRlihigwied ity @
["'uor ocar bon ( HF E‘ such as HFC-134a
ngbulizer 1 fop - p@knoamwéér@léﬁ airg) aftfempiévebp 7y particles can be

(ir%lp&te}e &N&E‘? BY Cdé‘b"%\%@i KRS astel Rl rg the liquid phase

rof uorc rbons HFC s exhibit little or no
fromothe sheprinsipi.opr st tpcswder e dese ressneBdedofn 8t PRIraqueous

plroggl aﬁtS F qfadgl%l.lén\éﬁfry b%ﬁ%& 8¢ dh3Shhalel ORWC&lample of a suitable

nasa UCC& rectal, vaginal,

ptopeltzstie rrimirofinatocatton| (HES) siah aaHES-13da { b mittaraflmoroethane)
atd'CP@LbY & JELTB Tade éi Bﬂﬁa “Pp%ggrtsnt URKEDT £if8tofidB€arbons

processes f i I'cl es can be separ at ed
(CTFE’s), HEGis eghubﬂﬂl&tle ot 5¢ ezpne de@etloaep@hmbal the categories

of %OCGS%O%S %J}gﬁrl?er t8fes otf%gﬁ’ve%tgm él‘Pls filss ﬁ@Ap\raap ot

or gani P56 8t "so
nash amala ra‘ctat ,Yhgisa) tuans@npal(azgl theilidieregn alse be iforgwmlated| fipmi e
nt water to prec:lpltatethe

p@?‘ﬁ‘?\?’ﬁnﬁ% %‘uﬁﬁes?n mé'?eaofle a pre-suspension, and (3)
addi Tig: proedsgpy foopieperingrtbs pafides canbe eparated tarfaof general
B35 &) i o BB BRI 0 0
ofawicRmpdimd Gieswmedmfscxbb firsingieent de ticated faoulation{2) mixing
IR R e T
cfeafeegpreistspeionp ad €3) wding reﬂergy b |thtgpme$tspdlsh»asa dhaifoom of
th h I t

h&’é‘?sé %Xli}lélglegltoﬁ ?lﬁgﬂr%(éogiyl Eﬁn} ?flé%#’ nprngﬁfa a gga%{édfo%‘? of the

oftiahic@lofbiudl havignid d@iredbios ranpds &eﬂn@ﬂi@box&t uTheemixiny steps
ot her suitable stu con uct ed
ot 6 G UREIIITY GHP SO AT L I PopEmeleg S tanggpety:

St epThd Ntatcbick i 65 pradése&C et distinguished based upon the physical

properties of the organic compound as determined through x-ray diffraction studies,

differential scanning calorimetry (DSC) studies, or other suitable study conducted
prior to 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
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category, prior to the energy-addition step the
organi ¢ conpound in the presuspension - 9 -takes an

warmspheos form a semi-crystalline formor a PCT/US2004/036604

supercool ed liquid formand has an average effective
particle size. After the energy-addition step the
organi c conpound is in a crystalline form having an
average effective particle size essentially the sane
tdREs dneforpHoan o senifi-ctybiallipe fsmsyp e sgiernol edriiquivefone emttks

process te ory, .prior taqt ener ddltlon St .
of HeBRG AP By P s FBrarass ik o Shhaue
cSpAMEiAE e &jxs&ﬁl@ﬂel fuign Revirlg) a0l @ erapa effectiet partitlaize essentially
energy-addj ti Onﬁ?\%‘ﬁs t he or an| c conpound is in a
thersgnae & Jpssriany gt feﬁ‘bsp%“ss’é’ ntially the same average

ef f et thy Gedoad bioehse c&ﬂe%&y,aiﬁiolﬁ it €He dnérgiaddition step the organic

ener gy-addi tion step t the cr s after. the
COmBIg) iia g oryEHIne T S0 L ETeR eﬁvﬁv ity Afere

ehé?gﬁdditﬁﬁ@%cme Sfgati® BorRp A isCin GOARGURE foem aQYhe gasteﬁmug:
obServed by aser gri/namc light scatteri ng .and |

iy B SUTBYE STrTEH BT 95 35 SRS 0 ACHEBY JAHPR o B3t the

yaém%ﬁaftﬁye&%tatduﬁen %@@mué@@h@lgmgge ound isina
stalline formthat is friable and an aver(?ﬁ;{alaser

ef f e€hq lpwergndepey of thg grganiqpppgpopad W@gﬂ?gzﬁﬁ 1§ pRserve
dy éiﬁlélﬁgﬁ scéuénﬁglﬁhltgmm%ggg??l es are fragile and are

re easily broken down into smaller particles. After

t he Bndegyird Repspsi @ieeevepriohe e gaﬁsk‘:a%ﬁ% §iF8 the orggnig

cgﬁlgcﬁfnﬁ i g 1 rfyﬁilﬂ?léqﬁﬁh icht EME A ﬁas%faeéfa'glé RftB&fvE ipaikiBle
e Sna an the crystals of he pre- SUSpenS|0n

sizg. Wit mgrlqahfeb)'sth%f@gﬂ fifiabls’s rthatitles m@é arp Fagiiepyiage more
eg oA abn 36 @1¥1§ﬁe@h5r‘t1@l%s f RGP h @ﬁer%rsacfcﬁﬂlcﬁpétﬁ) the REzanic

Su sequent ener It1on ste can e carrie out
cnmp@ing Ui @kh)pr)atﬁﬂmeffﬁm haing gn me cHigiiceppriigle give smaller

tl?angtﬁ% g st":iB rg}'ocﬂéq ?ﬁ-sﬂ?p%né@ﬁ S B? g e GF !n%@;ésbfﬂg lace the

our ocess cat Pirst
osyhmtqompomddn se:wtadlr@ @memat isfriabls the ISﬂﬁﬁQ@ﬁlﬂé pyergy-addition

geﬁf cgmteg oalt] o?ep&t[1§éf¥ %ﬂfl%ﬁi’cﬁﬂﬂf‘ bith cgﬁggre%ttg‘in organi

properties o of ganic conpou ore an
caﬁlpamdhﬂnelesmﬁragly coysieiling oorphblepy.wer e not neasured. The

t t b
nor 8 1% rahr Befet BuEtly, B AL bt bnd AR SofRH AR
sﬁﬁﬂmﬂibu?lg Isul@mtedletb eheeenpxgseddltm g i Thas,i tha physiesd pioperties of
act forces,. |I.n [ n,
e R R
Annegh¢ rgerigg-addifiom etrdpmantuu earfie enit ino anyasfastiien prherses the

of converti that.is t ypa Y,

RIFrtPART Pﬁ{&%’ grasﬁrﬁ‘?lgu%% ) &Pt so%engmeng é S!ri 0 eca‘élgattmla’
shEding @ﬁtnhp&ﬁt fofce€ N@rogy pfetkirted ddrmhefdbe inventiroahtha |enagy-add1tlon
stress), | owed ation..This

S £y ARSI g AT
converting matter that is thermodynamically unstable into a more stable form by single
or repeated application of energy (direct heat or mechanical stress), 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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solid formfroma |less ordered to a npore ordered
lattice structure. Alternatively, this - 10

WO giodboiderrzat i on may occur by a reordering of tPEI/US2004/036604

surfactant nolecules at the solid-liquid interface.
These four process categories will be discussed
separately below. It should be understood, however,
that the process conditions such a s choice of
stehilifati6h any Scal bg arbirdaing ofi thefsufantfnb ciderukss atthewplid-Hfuid
su factant used, tenperature of reaction, rate of
thg of solutions, rate of precipitation and the
| i keTHead folar prob&k eactégmeminadelmgsar sepanatelly bejow.o Ittshould be

LSRR o A SR, e AR o
corRliRINdn of E\irfadtant@,mincfuﬁwﬂshrfmmlcms terpagirs elreadtian, e of

further di vi ded or
g AT 6 AR B PR S he e S el Ry Mty
dﬁ@k&ﬁ‘é‘ﬁre@é’éé‘e@ﬁzﬂ&éﬂ@nﬁ netof Qleféﬁtegcﬁ‘iéﬁ disdigsstirieRt) i S a
sol vent _or m xture of sol Vf sr\?l n %B%Q}E#he g(r&a}h
conpBignfrsh Process ¢ptegey; & Vel 43 gesese &nd Fguril, progess
cdt§go?fb§‘b‘af9|b€ AMfeR dviRdSEeaRe sbdategities, MetivdsAl anams,sshown
i ncl ude, but are not limted to waterm scible protic

disgremmatierdly ip FIGshil@Rd % hydrogen atomin the nolecule is
bounfhd SrsPbIRhEsdchaRRde tHe\Resditt A eBHEH 195 sa1¥dg 8 mixture of

nitrogen, or other Goup VA, VIA and VI
sqetsoa; vehichathp @rsﬁ%llcetp@még ntsresi r@%ltlafFlys*a%ﬁﬂsaaam‘ihsls
Qe En tRWecdnl %ol'%ﬁt bhdﬁ' sbRenth ﬁlcluﬁé a5t @teSnot BRI € $o water-
primary or secondar oxi mes, hydroxam c aci

miseithoRiphic eompauads, mswf{lﬁlbhhzdra&ep o ke maerute lagP%i to an
eﬁﬁ?&?&ﬁfvb GtofdudE as Qﬁeﬁm‘%F&d B &R& GrOup &TA, 8XANR AT Afin

st solvent al'so inc earotlc org ani c
tl@cfremedw Jablgohelements: r@@@p&wfcﬁuﬁtwéw‘iﬁelﬁ?l&d% RHt arg poplimited

tA“yaﬁ’Jo aéﬁg rf‘ﬁﬁa}}h of’\@etcﬁxg daryP UxiBaD 198kokaRid adds, REBbBSic

acce se t he ck’effective proton donating
agjd® a\piﬁ)mocaweismhas&mmﬁ a@@ﬁs phasphozig jagids ggmq? apd ®iepo| ar
apro QdtntsYU
of PaEr SRS bF R AL o iR M SoAe
oCittesd a;abtldrsrlvnntmaug”ynn Bydtoged . bomimm) “walers btveant onky a6t ag
¢
QT Bt Bkt Bty RTUR DR Wbl On cless of

apﬂona bcbleeqmsts repdipaiar aprq@glsdvmmg réefinadHhat ﬂwgdnﬁgmtimh Iingon of

B AN 00 S il i 0

Eﬁlqlwmjts can be sel ected fromthe group consi sting of:
am des

A solvent with a comparatively high relative permittivity
(or dielectric constant), greater than ca. 15, and a sizable
permanent dipole moment, that cannot donate suitably
labile 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), ureas (fully
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(fully substituted, with nitrogen |acking attached
hydr ogen atons), ureas (fully - 11 -substituted, with

waooobydivogen atons attached to nitrogen), ethePGT/US2004/036604

cyclic ethers, nitriles, ketones, sulfones,

sul foxi des, fully substituted phosphates, phosphonate

esters, phosphoram des, nitro conpounds, and the |ike.

Di net hyl sul f oxi de (DVMBO), Nmet hyl - 2-pyrrolidi none
subSiviRld, Withyor Bldidgem Qfens difadheli fe hityolem) daﬁwtsl, i aychio ethers,

oty e, SBB E BR aﬁﬂ%@n%

Ho?dﬁﬁ&éé?’ h%eMpB&[@ s khfeom&n e));mahglsuimmida (myls ey; dN-

oo oo R LT 1 DSBS

diRRmGesaRdt habmee gﬁ:ﬁah?fdrmwmeerenmm scdlbkm, bueetone
have sufficient water So

ubility a vol une | ess
tetrphydrofigen  ((BHEb tswt%néwlfi‘??%cu(%‘lﬁf@ staCS*SPKSS‘é‘%’t gpd
h«s‘I SBylhRSSR Qm\d@ R) nfRed 88 aindfil dtherspdre Madnbers of this
Ny rocarbons ene al kanes, and hal ogenat ed
clgssomat i cs, halogenated al kenes and hal ogenat ed

al kafl@snisALRRLd 68 chéleh Whe arddpineAlle WMkr-iintTbdilld, B1@, have
benzene (substituted or unsubstltutg>O and nonocycl..c

sugficigns Iwatey plubilityr Ay volmngniese hagy 104 tact Bt & asERDSRiG
ﬁ%p g!}lygﬁ'at %e ?Jdﬁ?édos;olﬁrhép tE}@ﬂtﬁﬂes Y1088 @ford E t HydrochiB b,

r para), uene. Exanpl es of al kanes include bu
aligeriss,nalkanks, mnti dulogenated xaipratichelpiegenalpd 2ligagst il halogenate

alk SR 306matRY dmg)}{&é OR\RX A8 enot EXRTR &8, Wentab 0@@5’5@&% or
aronatics inclu but are not restricted t

wrdnbstitwedn 2eh anonoeXsHe N pAHEClia REFIER | o ﬁé@réwla% (@ substituted

b%nz%@ | S udR bt aleORE 'i}iﬁﬁtsﬁj t@lxl§ﬁﬂ% oﬁﬁk;j Rtk ed?%)'ird) n‘&i’ldttgﬁtene

re not restrict tric or oet hane y ene
Exhhpies 0 plkateh yihaludediud Hiro nptdbm(tgb@) hexpng, tlmemtmse heptane,

159%03%}8 e %b Sr{slofl&gne‘?‘l IIEZ aﬁ{p}g& F)g 33?%&:?19’(6& Aonettcs flcRRIS S5t are not

are no
rdkbrim&tlh;d - Ghlgryrenzing.d ibrasmmberzghs oansla [chiggotoluene. Examples of

oSSR DI 5o 0 Sup
n@ﬂmaymsmdcf ahylehedichloridd (ﬁ%@mﬂ&mlﬂe acetic acid,
| act ' %’f H{ée;] OSV}P' aibox?ebggmgt{ clasFe%QE&FMHQ are not 1mlted to:

3- pefit ano enz ycero
Nlmbﬂﬂ&lemﬁyr@ihylﬁmhe (abso tca]ﬂaddﬂ-nie)hyl— Wblgdweg |2;pyu1011dmone (also

p Iene n
ooy rgoitobe. |- BRI AP Ben?, ST Rl s,
dﬁﬁ&lﬁﬂzi&tamﬁhenﬁkﬁwdcﬁd,l ldctinaid, meﬂmhﬁyéthmoﬂrﬂmpd@anol 3-pentan01
négg&ag{)f é?q@sgalcﬁ{ { aggfpgfoﬁrl Syl g’ri?lal él?coﬁéﬁﬁt d?oe)aré@yilene glycol,
p(tj@mﬁ@ gﬂydlplh@ﬁp hand gﬁb}dﬂec( mmycenmas r(aliD}ld!S @:]mam c4pTYRE),

i oxane, et her y et
dipesiedt isesqﬁ‘:g} PB%ngfmegakl‘yisé‘Hb Ci{’fnﬁ{gﬁéjg &dge%;aéi 1~3n ®
tetramethylenesulfone (sulfolane), acetomtnle nittomethane, tetramethylurea,
hexamethylphosphoramide (HMPA), tetrahydrofuran (THF), dioxane, diethylether,
tert-butylmethyl ether (TBME), aromatic hydrocarbons, alkenes, alkanes, halogenated

aromatics, halogenated alkenes, halogenated alkanes, xylene, toluene, benzene,

substituted benzene, ethyl acetate, methyl acetate, butyl acetate, chldrobenzene,
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aromati cs, hal ogenated al kenes, hal ogenated al kanes,
xyl ene, toluene, benzene, substituted benzene, ethyl

waewsate71 met hyl acetate, butyl acetate, chl orPOBEIZENE036604

- 12 -bronobenzene, chl orotol uene, trichl oroethane,

met hyl ene chl ori de, ethyl enedichloride (EDC), hexane,

neopent ane, heptane, isooctane, cycl ohexane,

pol yet hyl ene gl ycol (PEG for exanple, PEG 4, PEG 8,
brofaGbeAzent E@ﬁicﬂr@tolu&@tﬁc‘ﬁlorc%ﬁm, ]rﬁeth}H&GcIl]Bﬁde, PG tsdichloride

PEG 150 | yet h | t8 |

e, B S s S0 Bk BIRLE B et
@Gf& %&l lnfpild, Q@GearmCe-s EEtG;m,Emzqm hrBHGaL‘A ,PHG16) PEG-120,

et ene cal sornpitans (suc 0]
ol BLAUSS ol g S s el Rt
PE?E@W&%MC hPE@-|6PEGo§ieedat&Ft h%g Gzaet IpelhutoREfEat@ di PEG-1h§0
e er ol ro ene 0
A, PSS LR DI S GHRee o St
pﬁ%ﬁﬁﬁene ?rQoﬂEﬁﬁc?D’éth&é Qéﬁ@ﬁ;ﬁesebh&%s,PEE’iﬁdlhcﬂi}ﬂaﬂmf PEG-4
rop

ene ycol dIC r | at e /dlcqgr

ety | b, gP‘S}HBPPM?@Er decl GHER RPbBrYERe lginste, PPG-10
bthflifo Ehﬁ‘ﬁtﬁ 9% l»iﬁé‘twwéluc%k& ehel, Hra-YRHRibyERRIcEeY 6MBkr, PPG-15

et her preferred first solvent is
stbarnlect o proppigne glyreli dieaveylateldisemale PR, @yeql jeugate, and

9&ﬂr%pgteﬁeﬁ1yhl%ﬁﬁfu?yﬁ_aa@doﬂol JAFetHBGR e DhHEN! A Spréferred ﬁrst

queou vent hi s aqueous sol vent nay

salvenbisN-mipthiyk2-gralidinoneradnaethes grefsied frsh S°6Yﬁn¥ 18 E%cucs‘f‘é‘(’ldt s,
sur f.ael é&nﬁ%blv?%@%ﬁ{ aqdud RbGerk! OlTﬂlﬁfﬁﬁlﬁousaéaﬂlexlla m I\/E be water

conbi hat'i ons o ese excipients. Method thod A
by siséf FMtis sbjventt may elsgsantaincwfissy saits( sugiacigntfs); water-saipble

pgéﬁn @la\fﬁ%oﬂ?ﬁmgttbﬂsgfﬁlﬁe esqhygnt to create a first

ani ¢ conpound can b e added from
about 0.1% (wv) to about 50% (w v) depending on the
Mgthioddi | ity of the organic conpound in the first

sol Vﬁf&f%thbﬁt(ké%@lef 1) BR FQRREBIDAINA (fdreem abpest dB&1d in

abou necessary to ensure total

thei frstoiolyentoln Ctﬂatet%@fsbfé?ﬂl‘ﬁ’@!}n F qreape cpmpaynd g} g fidedafrom
aﬁcﬁlgf N, %Q’W?q Sheft! 5\0%1? wiv§ dBpeRing QA b kHBINE OF thD biganic

i onal sur ace nodifiers such as an anionic .
csmpcfuad timfite, first sobvento Fleatingipf the consentraie figyAiabeitc30°C to about

actant_or _a hjq I C I
L % Al PAAPLOAL) HoSUILRSE gl ol
sblyéntar e not I|n1ted to al kyl sul fonat es, aIkyI

phps?‘hhge%%rsdamaukg ven h&%@}dgé Wlﬁ)lo&%sérl {ﬁ%}e ?g{ig{a? ssurface

trie teatate rumlauryl su

rﬁdﬁﬂidﬁ@udl@ MWMicfsaﬂ&tanala@tlolpmuyf@otgaE,taHWnen@ smfaf:tanteg a

&Iéu Xtﬁ (F]eatgﬁfgﬁlﬁ ec%en 8@&% et \%m fSﬁ?{aéﬁer gl{ﬁgkfc surfactants
irhaEtatbiedit Linfied tondkyl sulfonates alkyl phosphates, alkyl phosphonates,
potassium laurate, triethanolamine stearate, sodium lauryl sulfate, sodium
dodecylsulfate, alkyl polyoxyethylene sulfates, sodium alginate, dioctyl sodium
sulfosuccinate, phosphatidyl choline, phosphatidyl glycerol, phosphatidyl inosine,
phosphatidylserine, phosphatidic acid and their salis, glyceryl esters, sodium
carboxymethylcellulose, 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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phosphati dyl seri ne, phosphatidic acid and their salts,
gl yceryl esters, sodium carboxynethyl cell ul ose, cholic

w@eood/oaedt ot her bile acids (e.g., cholic acid,PCT/US2004/036604

deoxycholic acid, glycocholic acid, taurocholic acid,
gl ycodeoxycholic acid) and salts thereof (e.g., - 13

- sodi um deoxychol ate, etc.). Suitable cationic
surfactants include but are not linmted to quaternary
SGHTITR ALAKTLITE QI SuitBleCaticisc tuehatadtkmafudebahire nbdkmited to
cetyl trinmethyl ammoni um by om d chi tgsan
qrHERY di W%nzﬁﬂm’l urPhi of§ aenaakeninm, hicplogide.
Ay AGHY I hindSism orbr@mwl @ymadk n| mmmﬂedgmenzsammnomum

ani oni c rfactant 0 hoI e
cidgrigaed BHBSBH ayp%pla&qe?,ﬁ?r fdlfg'ifanﬁﬁﬂéses As anionic

SBS&&%H%MM{&B{&L; 39 be REEAS mmma )zihcﬁfalﬁbﬁtﬂpills&mlﬁ@a for exarnple
I acy

pmqaﬂ%wfn%gs LA B HEY A pRpphgethanclamine

Ik aésmd{rﬁ?ﬂsfog'l YG6L QPR pIRRAedIaRat 3QIDM'!IEX, DiB&itoyl-glycero-
I stearo I"'yCér o- phosphoet hanol am ne DSPEI; asﬂ%
puoaph@q&nayph@vrsﬁc@rPSEb HisdgarRy e Eate PRSP ¢ (DSPE), and

m§ihbSRanoRRPhat i dyormygi t ol , phosphatidylserine,
dRJrgos It?}{c %yl o hosp ha?(lsddl c. acjd P

|
shwbpitotpih phcsahateijgivenol BysEi Ol ek hopPisehalpicy. e
of Q(gm:eﬁxgﬁgi gﬁg I8 QomtinRioR MRS QIR Oi'lieﬁih@sﬁﬁ%ﬁpla%ai%et Sedér

genated or partially hydrogenated or

desslted, énlydmsemaw 3 h@’tlﬁﬂb’ hydrogengted or P@Wahﬂ?@lﬁbﬁ’é‘seﬁﬁ SF pysithgtic.
1%1%% ﬁﬁ p?£m£§’ a\%& itifa %&ﬁgo‘h?b@é ShhyRir@hilic polymer.
B I C po yrrer preferred pol ymer i's

K q:trgfetddybdmelg isy padyetifsixmg) glysph .(BEG) swlaﬂs ds |Iakfonknoxg ph éhe
%@gﬂ?‘ ?Xv%ﬁhé%%ﬁ%&le(ﬁﬁwc fhe: (rﬁ'&ﬁ’&@e wgéﬁtsna{ BE PES can

G’can var or ex e, from?200 to
Vafy, Gaﬂcxa@mm EaonTAN| tp m;@@ PE@ng cpmalonb/r asedoRRET<C fhat lage

SR R 0, TR P e

Rﬂtes'm&xmrm Bi@M0i [Tihe plowsplioligilt oz W%ply@phﬁm mmmate maay
f ﬁ%rg}%%,?la&r}?ls 2d xgna\él\'gjfo?lﬁ \&{i@ﬁ% c%ﬂ\é e.%l&' Xtté?éht @q]héaﬁd Fncluding

mt e
ume piot digfited aarlhoﬂamdr pﬂpaéas gmvoiwpramse gkysopramrJle ediitwdies,opr

har rm e i § Lvleza&g? Vﬁxte%gﬁjﬁgt‘fqnal-rgr%g;gs {Tﬁpc&g : o\FJith the

1@&ﬂﬁ§1hﬁ>ug1ﬁ rfbldﬁainpledarﬁlde lmtdl fonnatldn,shdulfidsbeordhiwﬂlﬁloﬁetrhﬁion,
Ll 1in/st
TR B, B BELSRLY O BB SO

1gagdé | Bt egret Onolﬂel)qﬁxﬁ&yl Ghy rt&xaﬁxdyld[nﬁmny kiamqaaylamm:e,z 1,12
odecap bo te,. thioethano .
e e B HLPRS Dy Age Ry pubramide (MPB), 4
ﬂal@ﬂﬂ@dr@ﬂgll Rodistichle)catby cantitie x VIEECY; ardb@xpyridgiithidpEhpionate
2-pyridyldithio) i onat PDP) , succi nat e,
DcBpEpnate, alb‘E?éaé%tHB%l“gE’atS’r?&‘dgfo in. Suitable nonionic
sur f agktané Siohidsic Udefactitdd yieKyet olyaxyehflané yatat akblndl ethers

et hers
(Macrogol and Brij), polyoxyethylene sorbitan fatty acid esters (Polysorbates),

polyoxyethylene fatty acid esters (Myzj), sorbitan esters (Span), glycerol monostearate,
polyethylene glycols, polypropylene glycols, cetyl alcohol, cetostearyl alcohol, stearyl
alcohol, aryl alkyl polyether alcohols, polyoxyethylene-polyoxypropylene copolymers
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(Macrogol and Brij), polyoxyethylene sorbitan fatty
acid esters (Pol ysorbates), polyoxyethylene fatty acid

WwW@3a0e0$6(Myrj ), sorbitan esters (Span), glycerPCT/US2004/036604

nonost ear ate, pol yethyl ene glycols, polypropyl ene

gl ycols, cetyl alcohol, cetostearyl alcohol, stearyl

al cohol, aryl al kyl pol yether al cohols,

pol yoxyet hyl ene- pol yoxypr opyl ene copol yners - 14
Gbpebmetsrer s )pplogahinEsam nassthyledlolpkg el | Myslsexymethylcellulose,

RSP SIHGE: HOR o CR O aRIBY s GBS cautos,

sty sacthasdes mﬂhc;iﬁ@@taﬁaa rand s&rdhn@érivdmwg sﬁdha i€ hyamogysiyadgtath
vati v.e a et tar E
B PSS, BT S RSO ER RS e Bl SofBheg fomp of e

nreaftiof,r @t hoitionief sut:faaant niseat palvoxyéthen0 n@Nbélyoxypropylene

PR A nr B B R D S Ryl ol reBAenE Bfcol
Puch pplyares 46 ¥6l0 |un@di1 cﬁlee&daylhaafeep@mMAMERSma sPaLiR rSferred
A R e o

ial Aﬁfoﬁ pagbg@thwnesmy il EstER emnaahedacmS&b%{g sheman@l

ene fafty acid esters is_included
“§f% olg ofich afpurtygant &%%%.%@é{%fISSa@}ﬁeﬂaylene-660-

Mcfx@&&e&ﬁ& maﬁluﬁaukéﬁ@(a"&smubﬁ%esa@maﬁt hyl ene- 660-

hydr oxyst ear at e, manuf act ured
Akt | éﬁl@fé%eeacrlg%wglpgwalgaﬂlﬁca@é “’&E‘E‘P Fash prokicnss @ plbumin, casein,

WRIGBCH ottfer fa mbpf% Sibeihs "PbI9S 1RE B0 BERY W alsE ASRELH, and
hirudin or other appropriate proteins. Polysaccharide

wrgsefProplimited Btarder lgeayin apdehitopmsi st of but not
i m tieglayd Qso B¢ &El‘?&ib‘festo aﬁ@@ﬁf{' ueiME a%gﬂttt@ﬁ?ens%coﬂdtsomt such

dj
al so be desirable to ad al—f justing agent to
e sasiiEn Sydipxite, élu@lﬁcld@n% @@mu mwaff@xprd €itraig,d pesiais, olacfete

Iﬁsglamng o %hehﬂeéf ?ﬁe Q:Eon‘a' st_\Iggrg:%g%%ﬁ%@E §F &ﬁ&h@%@mf of from

['um'ne, or the Iike. vent ave
@Obﬁwabwtﬁlthe range of from about 3 to about 11. For

or al ngmg@osgéyfg?}ns%g oPﬁm%fo%e%llJ\ﬂﬁ &@1%1 ﬁuhhzed

l'1ze gel atin,” cas

t
;%%192 Ipaeﬁigmf tﬁéél)ym (phpsphatides), agune edcis thalesterol, rt%ma‘m lstearic
fcﬁ%h%ﬂé%ﬁiuﬂl oR6RES! SR TGl gﬁi@xg ‘h"?c%]r?c{s{éﬁ}a?e, o8k iy

gl yceryl nonostearate, cetost EAr

ai@lhoha@tﬂngOé nmulsnfxfnyg ww,mltmsmdm, peloxewitierlene alkyl ethers,
Y. e k el e. r et her s

@%C ﬁé}{oeg%gteolﬁgsc rst%lho%é : E%g?l 1800 t@f xﬁ%ﬁ’% castor 011

dbeivitivas, mvleygxyepmle;a@ s«ymanﬂtmxmmm ¢ g.nthé ax)tnynmalur avallable

T 0 a L abl & Tweens", .. .
BRGET pichogp SBsPE Py dyry s i 3ion diovide
%ﬁl(sj}ih@lelﬁial | fs¢dnumon dbdewlﬁ&?tﬁphomafﬁ&thﬁﬂlﬂlum calcium,

ec car me ose cal ciu
??&1”68@%?%@ o8%| | uff°E B 5o d {WE" %51 cel PFSY ghhyloeilulose,
IMebxopyesibyiuted, | Hyd®Lypropylmethylcellulose phthalate, noncrystalline

cellulose, magnesium aluminum silicate, triethanolamine, polyvinyl alcohol (PVA),

—~

)

-

and polyvinylpyrrolidone (PVP). Most of these excipients are described in detail in the
Handbook of Pharmaceutical Excipients, published jointly by the American

Pharmaceutical Association and The Pharmaceutical Society of Great Britain, the
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hydr oxypr opyl cel | ul ose, hydroxypropyl net hyl cel | ul ose
pht hal ate, noncrystalline cellul ose, nagnesi um

wa@baosiosism si | i cate, triethanol amme, pol yvi nyl BCTORN4/036604

(PVA), and pol yvinyl pyrrolidone (PVP). Mst of these
exci pients are described in detail in the Handbook of
Phar maceuti cal Excipients, published jointly by the
Aneri can Pharmaceuti cal Association and The

PHRRR4BRERUPrea N 9880 Aihe sivrfot nictiiats ablr ¢oramerciatlpavailahl and/or
- Phar maceut i cal Pr ess, ﬁﬁﬁﬁ he surface nDdlflers
r

cap SRIEPEFEPY {FChRiaHes kv i3 ¥R9% B Wacifits tat be
w&@ﬁhﬁhﬁﬁﬁﬁmknown inthe art. Two or nore surface
nodi fiers can be used in conbination. In.a ferr
f or rIn epraforesd; prpeefitheiivenfipg ﬂ??é}lﬂg%if fngre ?rgkgg‘.?qaﬁ
axpg&f Eﬁlglctgﬁp%daiﬁclf?&@ AR GefRORPAMNG the Elrstdetutioh &o Ihe Bé‘coﬂd
I'n

first solution to the seco d so]vengﬁ@
sclete.  Thersdsier Toteis AeRSBARIERT: (e eLEodp ARG Pregipyalion kipgtics for

th?,r %rahl@ct)ﬁﬁblﬂﬁ Wyﬁ%ﬁﬂy‘: forh @haﬁ@&l&’é&ﬁ\ﬁoﬁy o689 (iﬁébaratlon of

for a small-scal e | abor at ory. proces

1 le)e m@dm ray¢ isgrqm ehomy 0.03 P dRPYP J) aP%ﬂt dlicg PF"r ipute.
D%?x?%’]ﬁmeoadgi%oﬁc 9%51uﬂ6ﬂ3%§u1& ‘Be R corakiCagdBfiod] MUk been

e ad t1on, the solutions should be under
olsenved nging Lt e Qrpampy thet anwEvhEERiiRse FRRIPTYRAIIRY ofidhor 2

JS{S‘ ﬁ%&%@&ﬁcﬁ}fd LRl RE% &Fa@é@?@@ﬁstpe&ho%s TIRGRIhGT HRh@hdnRs

r a supercoole iquid are fornmed to create_a
thp rsespsefmubjestingnthe Preesuspenpion ¢ an ©AuEY-RedtioR si5p th corvegpthe

rgﬁé‘{{g Eélé}g 1% foolleE 1 Hiﬁp(ﬁns%hl‘?d?ysrtéi’hﬁ@ s&ﬂﬁfch rﬁ&@'s‘te{b@éﬂ

onver t'he anor phous particles, Fercoo ed
cﬂystqllllnd said stateri féheyxsst&mngu nagticlss Wil hevs am wisFage sifagsive particles

m%eg&%t glegsur%% %g ¥cat11 bt E&&eﬁrfags Fﬁe‘Hleg Rt 'pﬁ!)t@@orf@!a'ubn

n avera particles size as neasured
sﬂa:ytmisywnlaseﬂ d@fnactlemalmv@ngln gasqeﬂ@htdsga‘(t@m@ (LALLS), medium-

n Sf

el ot et TR PBR L AR eurecth Hhottads' CBier Maod, fo
examgd), kheghgy,smamiomsr:@rg’ ((llm_ﬂlsylecttqng rvvlthmgheu rapgeppet forth

Coul ter net:hod,, f
BEF odR AR FRRETD o e, s, SRR, Bla S0 borBly are
chrabihdd ﬁ]hwsﬁhultahenuplwmm&m&mgah@@@!gy-aﬂ@unn stehe first
sol utj on and the second _sql ven e [ ' .
Si rru{ni‘eaneé’SIi%'Tagdlg%Ih @i ﬁvo(f‘feﬁe éedr]fg en%ggpitpﬁ% gﬁf{v{;%&g%.amn’
hdhegeRiren gy -@daticinddnt ﬁﬂcﬁxp hbmvgdmzaﬂoradnhmnqhédiw@y, or other
t hraqu sonlcatlo ono zation
nifhot SRR RE SMCD et ePRHET fohR: THS L SH) bERoted or
h%éch&lﬂﬁxg@lﬁls Rfage/i Bl 6ig plrd‘f(fl'ﬁﬂtfoms bﬁﬁe nwenﬂem |thca¢ne(gy addition
force

] The s cool e heat e ur|n
sp et O AT P BESEBTA OF R AgRabioaly APFgh 1he
uR e By pﬂﬂdéttde@l@nﬁfbﬁ rEnhLﬁsmé)f-emmdhbmcahqm Iﬁbibne(gﬁqmn of the

h h I d
A R LR L s B SR A B o

ulfR5:8¢ I B@dcds@irMsdh the the Vibra-Cell Ultrasonic Processor (600W),
manufactured 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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i nvention, the energy-addition step may be
acconpl i shed by ultrasonication using an ultrasonic

wEe@ses®odr such as the Vibra-Cell U trasonic PPODESR04/036604

(600W, manufactured by Sonics and Materials, Inc. In
yet another preferred formof the invention, the
energy-addition step may be acconplished by use of an
enul sification apparatus as described in U S. Patent

No. Pepérlln@ifonid fuke dfSeneiz® Qﬂdiﬁbtﬁﬁeﬁay'lbaf @ésiratidy to adjust the
reference and made a part

di
teheafiEh f 15 PgSard Rl g [VEMIn the s pf B PR G 4oL
toaﬁﬁ)b@ St iSRRI W étfeef 2 de&@ed@h@éb&:hﬁ%d i ﬁtﬁplr@ceksad sohd

hin the range of from appraxi nat el
i P TPy forhedt B Prer SR {0 & CHR ™ Bz Tone
oERAR Youk BoSNE attuP ERPE Abkishé therdyladdRivn 8lepO be
necessary to heat the pre-suspension to a tenperature
within the range of fromabout 30 C to about 0 C

@g the energy-addition step. Method B Method B
di f femod 'l meth Mdthod iAe nf alel eokiowings espetd. s . THEN Eirst

first difference is a surf r. i.nati of, ..
ffiFePee ok S AP 48 GO PRI PTG E{%%&H% fist Sotution.
TR hAsdh AN SafB QRchel R6h etﬁe folr &b tdTeaniPndd) Aonddnic, cationic

anioni ¢, nonionic, cationic urf a:;‘_ q’s%’f) and
surfhcteaiccand sutfage-2¢ve biegical mﬁ@ PR PR APV or t h above.

Conpar ative Exanple of Method A and Met hod B and USPN
(ﬁm%&@h&ﬁ@_ca@iet&Meﬁtoatﬁe&thmﬂB Mol USPN'808@662 di scl oses
a process_for preplg ggﬁ%{g’ﬁg‘l artl cles dtfo an_org argm%u
conpBtifg Bigtes PAER Np-s RS D AP o o RrParte
paticleabt £ OMBRIdIInBEUaIbY firétidisbolsiag tHerbmpduntde asditable water-
solution i s prep areg b]g dlssolwng?ifg(g%rre nd an
nwaﬂ? Brot sdvanh Aceeont solltiom, s preparpfl By Aisslying gnalymgy and an
alndRBhiRdH udots $dkRns eXRMHstsOlutiéd 19 then@ddcdrtonie second solution
preci pitate that conS|sts of .the or cg |cw?§g;ﬁound ar}ld1
tea fp| Ay eraptater i o L Ly Bnpyeaic copppau 1e
Ct"TQ]' ekl §hd Q%8 Pefehd dogs H& disla&s@ﬁtﬁrzmgtaa Qﬁei'gyﬁz[dd&icﬁlpstqf of this

s invention in Methods A and é tablltly
ivgntignpinc Mefhpdsedj e d-a8% of éﬁplé‘tyaﬁgﬁy@tﬁ )/ 6‘ﬂ apid

g%%dug%l MIQ otth. SIAEBmE RiztaAGHE SfmorpHTAE PAALIES recrystallize

ecryst allize as large, crystals. Adding
aemegcmt@s t Addipg enerayd eI HspFRsion & Wﬁﬁ??é‘FerdTF‘%“é‘i’sﬁ‘é dhpve

tﬁgcfoa‘flg &f{o‘? 1Mfsa&fa9 sHsw Rbbdsed eted B@%aﬁﬂﬁ%ﬁﬁ@%ﬁ@ﬁ eghd
ates of p gregation and growm h, as we
nghaaawH@e&@fabaem@swﬂaﬂga@qW% POAUGHS9EERL st or age.

Met hls dg? ﬁnaﬂd B %5 Rurfhbl &1&&1@1@&6@%0&9&% phReks fof@l‘i@ 10B2 patent

process 62 patent by the absence of a step of
Hyothei aheacepef] gnyep afiphinghg | % pelymer-anphiphils, cqrgplex prior to

p;r) a@&r{ %ll\%ehoolé} nsreb/&{ e{]aﬁ‘g@é %Ht‘fd? bAFEREPLEN FAPRGL is B8ded

to the diluent (aqueous) phase. In Method B, the surfactant, which may also act as an

amphiphile, or polymer, is dissolved with the organic compound in the first solvent.
This precludes the formation of any amphiphile-polymer complexes prior to
precipitation. In the ‘062 Patent, successful 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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to the diluent (aqueous) phase. In Method B, the
surfactant, which may al so act as an anphi phile, or

w@eiopoeis71l i s di ssol ved with the organi ¢ conpouPdI/Us2on41e36604

first solvent. This precludes the formation of any
anphi phi | e- pol ymer conpl exes prior to precipitation.
In the '062 Patent, successful precipitation of small
parti cl es rel | es upon the formation of an
secg;%g gh Qi 5 ﬁ?ﬂ?leﬁﬁlaﬂg 'tﬂé h&&i‘oﬂo@ﬁ' Bigh@t Qd?npo-ﬁﬁ@
ent oses th ]E (|1o rrer conple
nftemadnswag gieeagnplaﬂnlcmob'her a‘qmd%é ereby redusimgabibddy (of |ﬂ@ﬁﬁe
' 062 .Pat ent t d api
SRR LB e PO oy B PAREP IhorOHAF Gas been
densrsirand tlahahe inclusiod uafi thy sadhqnmthrtgwlmertm dhe first solvent

TR, AR SRRl 12herBld Qe P iR Hhore
ubiforin) fines lpﬁffualﬂhta tian dr affooded ity thel prodetseuflined by the [ AGHPatent.

( Met hod, .B) ds subsequen [ 0 0
sol ng‘hdh eBd’f @’f"nﬁwgﬁp%}s \gerﬁ& 3 a}ed?'?lorértﬁa dt éa%ﬁ 5
faanlations 1t evd dhmiohs aaﬁﬁdantcb&daﬂdyantatwom dlhleﬁswblahl arqmmiked
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three replicate suspension preparations. An initial size determination was made, after

which the sample was sonicated for 1 minute. 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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cquainet, BrefFATY BrFFaTPIacch i In 1V INBREHe 5B G ROBgHgption, and

further processing of the suspension are then carried out under aseptic conditions.

is

Yet another procedure for sterilization would consist of heat sterilization or
autoclaving within the homogenizer itself, before, during, or subsequent to the
homogenization step. Processing after this heat treatment would be carried out under
aseptic conditions.

Optionally, a solvent-free suspension may be produced by solvent removal
after precipitation. This can be accomplished by centrifugation, dialysis, diafiltration,

- force-field fractionation, 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 three successive centrifugation runs; after each
centrifugation (18,000 rpm for 30 minutes) the supernatant was decanted and

discarded. A fresh volume of the suspension vehicle without the organic solvent was
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further processing of the suspension are then carried
out under aseptic conditions. Yet another procedure

wo e00584@ri | i zati on woul d consi st of heat steriPCHEHS10041036604

or autoclaving within the honogenizer itself, before,
during, or subsequent to the honbgeni zation step.
Processing after this heat treatnent would be carried
out under aseptic conditions. Optionally, a
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I’ﬁgaér(?ﬁf@ﬁ?eg?m first excipient may be discarded with

t he "ﬂwpﬁfethaﬂsabf tiaf tfiet preuety ctegpag igonerally friclude ahé step of

st e aiatis ombalid Fhe Ve e oo et ok e
oPABeh thAl doﬁﬁlﬁﬂbmmeh)aqu&um solveatitof fami apresnapygnsien witktkeal the
For, exa

t d )
oHBEGPORES 15 AR PP BRR AT  BTURNI S o thoh s somgggpoled
ligbidl Fciin a@ﬁ@ﬂeﬁmﬁm By x-fagdmmamme @myleln(DSﬂ elghtghmeaso@y ofdtter

wat er be re;l aced with

R P ERTiges G0 ah B Hertet e riie St TR, g Phfhe

cffteve pEaVR| siRf rahde sStufehdbaNt Thd miihg Step Rs delRS&d by an
Cat egory The methods of the first process category

eRfERctUitop sicl ude the step of dissolving the organic
compound in a water m scible first solvent followed by
ITt I$ecohtl @poceds Qategbyg thi s sol ution with an aqueous

SOl VB ok Rol R B USRS, B AEEEL, LIS AIFON G
stefY 49 iR thel Sfepd oS the€¥r & @ﬂic&des category but differ in the following respect.
An x-ray diffraction, DSC or other suitable analytical techniques of the presuspension
shows the organic compound in a crystalline form and having an average effective
particle size. The organic compound after 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
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liquid formas determ ned by x-ray diffraction
studies, DSC, |ight m croscopy or other analytical

wo e@biiaoes and has an average effective partiBCEUSI004036604

within one of the effective particle size ranges set
forth above. The mxing step is followed by an
energy-addition step. Il. Second Process Category The
met hods of the second processes category include
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energy-addition step.

Polymorph Control

The present invention further provides additional steps for controlling the
crystal structure of an organic compound to ultimately produce a suspension of the
compound in the desired size range and a desired crystal structure. What is meant by

the term “crystal structure” is the arrangement of the atoms within the unit cell of the
-21-



10

15

20

25

30

nore qui ckly be prepared into a particle within the
desired size ranges when conpared to processing an

we@e@anig7conpound where the steps have not beePCT/HE®N4/036604

to render it in a friable form. IV. Fourth Process
Cat egory The nmethods of the fourth process category
include the steps of the first process category except
that the mxing step is carried out sinultaneously
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=

sources. The electromagnetic energy includes light energy (ultraviolet, visible, or
infrared) or coherent radiation such as that provided by a laser, microwave energy such
as that provided by a maser (microwave amplificatiort by stimulated emission of
radiation), dynamic electromagnetic energy, or other radiation sources. It is further
contemplated utilizing ultrasound, a static electric field, or a static magnetic field, or

combinations of these, as the energy-addition source.
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solution for a tine period until the formation of a

crystal or crystals is observed to create a seeding
wWOorzoosise71 1t i s al so possible to add energy toPCTIES2004/036604

supersaturated solution to cause the organi c conmpound

to precipitate out of the solution in the desired

pol ynor ph. The energy can be added in a variety of

ways i ncluding the energy addition steps descri bed
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The particles of the antineoplastic agent 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
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for nunerous pharnmaceutically active conpounds.
Subm cron suspensions of antineoplastic agents The
woreiokods7descri bed previously in this applicatPORNUSEN4/036604
be used to prepare formul ati ons contai ni ng suspensi ons
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rred nmet hod of preparing the_ s cron ticles
naﬁcﬂtlh é&% sefent Aepnetis @W@E}?ﬂg F ?mé’ °§es e #y
a'v&ﬁé% e?ﬂ%@av‘é@%ﬁﬁl’e 478 6F Rkhid dboht 45)0 |n‘1ﬂ3 &bre@%efhﬁﬁy%@ a6l 200
sol'vent or th the mater-n1SC|bIe first solvent and

nﬂhénds}é@%ﬁ@f%%hlw&%thénﬁl?%l 5-f ace modi fier conprising

a phegphpld, ﬁ’dlfﬁup ARl Ugat R0nthrkh oR sWeﬁE S@Jaﬁl@le@ dAl'suitable
hydrophlllc pol ymer; (ii) dissolving

phphosphediplsas tncudgge it | e h@ohaiHieA; sf@r b|Pé°mh?t§y1°h°hne
Q%pﬁﬁﬁkleﬁﬁnélé}&% adi%@j}l%l}}c&‘&ph() fdhbétha[ﬁb?éfnﬂﬁ bRSspRA dylsérfR,

e second sol vent i ne _a pre-suspensjon of
ppasphatzﬂwwsﬁ@lnnhc(sphp}ldﬂslm@ln PlquH@at’fiWeacﬁs‘r byswgwﬁ%m% gD
(g}bt e gﬁﬂgﬁt %1@? e%f‘ Qa%ﬂ‘nﬁﬁlﬁﬁmh andg anTRY efh@@ﬁ -g Kcero-

size of |l ess than about
gbwhehmumm @prbeseleped fipmg étmmstovlegiyceroo-phoSPhoethanolamme

MRS Y dip B BN A D100 oo BEBIGHAD! DPPEC dRbkbfllgRRero-

ave”’an verag I've partic ze of |ess than
rhbsphoctle@olamine (RSPE), diokdobsi-ghyicgroiphesphedtinolzome fROPEher the
@%st preferably, |ess than about 150 nm The
osphol i pid used can be natural or synthetic.
Exarriﬂ as podfersadi teabb@nphto hibs pivetei-grdebla ree| bifeophiliet palymer

cﬁﬁ]gg 5fﬁ§m t 319@1 I(Sel%%ﬁ%no am %‘gi,}g%&fégé) hfy@cﬁ '(PEG), such as, but are not
lthhised yd, P@Gyﬁ@r BE@!SG@,MT&%HBG&I@D%GP_EG 2000, PEG 3000, and PEG
5%'88 SpBﬂn %’ %%ﬁl'lig epolymer conjugates can also be used, e.g., dexfran,
hydroxypropyl methacrylate (HPMA), polyglutamate and the like.

Optionally, a second surface modifier can be mixed into the water-miscible
first solvent dr 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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phosphati dyl i nositol, phosphatidyl gl ycerol,
phosphati dic acid, |ysophospholipids, egg or soybean

w@b@spieli pi d or a conbination thereof. The  PCT/US2004/036604

di acyl - gl ycer ophosphet hanol am ne can be sel ected from
di myri st oyl - gl ycer o- phosphoet hanol am ne ( DMPE),

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

di st ear oyl - gI ycer ophosphoet hanol am ne ( DSPE),

i€ e UG el P BRROELIARP TP ORI RRni® byl s,

Ina referr ed enbodi nent wat er - so
cﬁt;odrcothﬁattams pohiomier sucfacipnig and sigface active hydlogigdh ghadplieds s

PRrb GNP Bl WSRSHEY SR ol Ay hBbisE

1s?;ﬁmﬂcamamsthEGpa6£Hhmr@81er hydr ophi lic poI ynmer

R

wihind the ktnogtititionad ¢ayriedaous ac doendn tﬁeaxanpiwmfﬂxempbaﬁ be
m xed_into the water-m.scihl S ent _or th

o8 GEBHHmE: DeHomBrnGEeh b o et STty e el sueh as at

aﬁ&lt!%or%&ubb‘t second sol vent. The second surface
nodi fier may be needed to further stabilize the - 24
- par The methodsTen Swthen inchide reeevingo et Valpr-Taigpiblsefirst solvent
S u r & Elﬁgenfswﬂ B R%h AR hiuedt shefchadH o the‘:;ﬁ}tic% lfhich is essentially

noni oni ¢ surfactants and surface active
sbiverit ge.c & 2 peederradeambodimentie dher waserdnisgiblg drstisplvptay rempyed)

sirﬂhé&ﬁ%oﬁsl?%ltﬂ ‘B]@fnbgéﬁlzat%rp LETBLcHB ﬁf“ cend 1§Ua( fc@%@ndmg and

IS polo such as po oxaner he size
commohly agignedl E1-% Paisnichpptiedtion Avitorey Desltet Hmlnb@r 1&5§95t7r?€5

t en‘p%flea}nlé &d dhn W@«% E&}t pﬁcﬂﬁm&%@i@ﬁé fohrb Shaﬁlﬁrﬂ'h'a@jof the

out, as s OMﬂ I n exanmples 1 n
sespbusitinrte fisrm & drg phwdagé tie paticlon The d@amw@d canlte agminagiered

tg’.ﬁas%l B rc% %[ %@%&ﬁnonﬁﬁﬁpﬁé&?ﬂ Iﬂtrc]:%r? uegrjggus d&i flan %ﬁg‘}ﬂfma?ecalﬁent

s¥can novi ng

suett &sra— dﬁusmil shitabld for parentelal/errral fadministiations u”élpangwém capalso
Heous sSp i 0 t I ch i

SRR, MFRARBLSN, CfobibuBar e uEapitl o S

aﬂinﬁumtlmrs-am sl ldinewh ifmsthoss ckillechin the ant.e Fbe saane formulatlon is

si mul t eni za esc

calétlgfllfc?rl %atlﬁlé& d?il %u _]ecgb x(/:ago{ls r?])Fte? Séugl % Ed& g%drg)lt ﬂmlted
& ajatnterayrhl] plamloﬂerryﬁcbpmlmyyxthﬁhukemsammub@ﬂ ré¢@45vVaghiah .and
The, nethod can al so further include renoving the

t%eAtderaly | qui d phase of the suspension to forma dry
p OV\U E‘ he ﬁfethbhl earpalss tizthesinciidestetilizingaluelevmmsitioes previously

TV 155 S B B AR BRI o
iBdude, Blit khréaidt lll’ﬁﬂéd ta lﬂl’@tiﬁ)ﬁ rheit&feﬁl‘iiaﬁibﬁgl an® garhairradiation. Heat
sfae?'lrl?zamogt &‘?y'b%n effect % gart | ﬁea? wit ?nn thae }Slc())mogenizer in which the
homogenizer serves as a heating and pressurization source for sterilization.

In a preferred embodiment, the particles are not soluble. The particles can be
tested for their solubility by dissolution kinetics using % transmission at 400 nm as a
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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wo e005phw3e skilled in the art.

be formul ated for oral adm nistration. Fornul ations
for parenteral and oral adm nistrations are well known

can used for administration to a subject by various
routes, such as, but are not limted to, parenteral,
oral, pulnonary, topical, ophthalmc, nasal, buccal,
rectal, vaginal, and transdernal. The nethod can al so
furt [

pr ev?%%@kﬂ&*?h*éﬁe?f&%%‘ab#ﬁt”ﬂe bASCFPETAN skbAR e soesed
cotditionsi ori wyn piteragen c Bxanipdes| Ofcmpﬂgélqon@hsml mcluded dbut prgtnot

P g ol 6 0 D 5 LG

Smycsst taginigeadthods tfor mlrttdh@ dnowell) smiwren the arthiTlyhicelséress testing
ngeg]b e”e'f oerscnsbteg 'EIY ﬁoJ%?ﬁaﬁ]éc&%maﬁb?mﬁagé g{rlbhgsgfulbfytgrugs,
HRabeetppdp Pha:iné]éech,rMambw%b bgh 1@134 hAggragatlpn kasbecastimbted by
PG bbb 0 Sk e 4 1 A o PR e
diffs-ek tria therfolldwing pauation] es are not soluble if %
transni ssion does not return o 0@25 re of the
initial value. - 2§ addepafig-hee d enbodi nent,
the particles do not aggr egat e unBﬁ stressed

condjiti ons or upon stara | es of .stressed .
R i GRES R SBRlE Shye PSRN FHF CBTURon o g gl
He¥deé bdtibatibe AR Q0 epreReR% @97 bersericdii thgparfi@é bind dietibutRAdf
centrifugation. Stress testing nethods for particles
the RArtigles RNV t he art. Typical stress testing
nmet hods are described in detail in Novel Injectable
Boenipisat i ons of | nsol ubl e Drugs, Pace et al., Pharm
199 16- 134, Aggregation can be
%gﬁ%{\ma{: éétﬁé)o%ﬁé particle size before and after
_@p[wlt @rsnaruueﬁbfmmoaaxblmw teef Bidcése Cakeay i a
t h 18 ng equation: (P - P993 )X OO % Aggregati on
Methpd, ts 99th percentile of the particle
si ze T@I $31LI fudk b@N 1680 hhof Maatdrifol Bfectiad, OH&tShth(taBO-ﬁﬁPC

and 99S represents 99 erc ile of t par
R Faen eV g ciiofremt of Pk £o8 @Sotrmes S9hand 1 s of
AR oﬁolat%xﬁﬂﬁ)ﬁg&ﬁeﬁéacﬁﬁdtﬁ@@ﬁtoﬁﬁsﬁg@ﬂﬁ sﬂhdiX&ﬂmﬂ #dition

Pr epar atl on of i traconazol syuspensi use
o, @gg%és E%’?Iéi}%r §;1r qfor another 1% nnl%lu es at 6% 65 (¥ to ensure complete

dissolution. Prepare a 50 mM tris (tromethamine) buffer by dissolving 6.06 grams of
tris in 800 mL of Water for Injection. Titrate this solution to pH 8.0 with 0.1 M

hydrochloric acid. Dilute the resulting solution to 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 to dissolve solids. After total
dissolution is visually apparent, stir another 15 minutes to ensure complete dissolution.
Cool itraconazole-NMP solution to 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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Met hod A with honpgeni zation. To a 3-L flask add 1680
L of Water for Injection. Heat liquid to 60-65 C, and

w0 b@s/ogdeo y add 44 grans of Pluronic F-68 (poPORESBN/036604

188), and 12 grans of sodi um deoxychol ate, stirring
after each addition to dissolve the solids. After
addition of solids is conplete, stir for another 15
m nutes at 60-65 C to ensure conpl ete dissol ution.

B % PR RO BB S B g

havpmplished by Tbd cﬁaat ckdiddshoppdr ubrough whiclp kfi@gedanmvig dircdlafedMor

P Bl B o B i) 4k Pt SRBCLIR3GRE R R0 oo
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rfact - 26 -solution into_a eni
RIS 30 Byt Hebisonfane BRntimens "G Ugaor P boma! itibgon
PitteaCi @it ShestedoNce bFacDbgates K@Cmtrﬁaroﬁ@ﬁﬁﬁé) nlriRASBsence

whi. ch refrlgerant is circul ated, or by surrounding the

Pl amgrplipts parjiclesrgagipg Hi0-790 H’E’c‘ﬁé‘?ﬁd@ﬁ pariele diagieternt o

t he smefsaqkaa&n ﬁqinﬁieaﬁﬁlmn{ogaﬁzadha a0 es 36060 n%svj foY 10-
ing the syrin e pu

é%am&ntqs ot tP‘h énq ¢f homogen é’eﬁn@fraperﬁtufeooftt%@ s&spmswwn the

RSRPLEabes Wb Aebantseeo !t 'h@ﬁiogeﬁlz%& »sﬁs?brﬁgmr@wlee{ed 3 500-mL
| east 700 rpmis recomended uot of

besten wibich ae §?fé?f’s TeRcdiately e fhsi r@fmgﬂ)ator $2-8ifa} yPleigl spspension
*Sugﬁbhsﬂﬁ f)Q§ céﬁﬂ¥ze@'%f1§ﬁr}mm%§“ah@ Ns GaRk rt@%ﬁsﬁ% all

aser diffraction . Suspension A'is observe

glgngategdlates with @de&éh p50. éé‘h 3di Iglprom apdyp grdth i ireed.2d ahnicron
ARRE PRRUSFIBALL | BlREnib Qf@ﬁteﬁcat‘lcermg%%ﬁem@ﬁtg h 1ca§’1?uiﬁﬁiip£t9 a
eaCh other 1In ag}gregat es or freely noving owni an
medippdiameerofi2005708nmpPy nani ¢ | ght scatterl ng
nmeasurenents typically afford a binodal distribution

SRbilies IF Shbdibiy A 1ePré-BRpRRESMBLnHle AJIN egat es (10-100
mcrons_1n size) and the presence of single anorphous

p ar t i RYring TRIGIRERORY caaBUeRy of Heiahawat af Jperiaionf [cgystallization

I
9%8%1£{§§h% gbagggig&gg Iﬂk))ée ell. nﬁ%&ib@gﬁ&ﬁ mA[ #&9 g@&s E’t é{%ﬁ(é for

&1110!1% am)mgemﬂdz‘m lighi mlttrbﬁsolwe nﬁ@ﬁamuaé inspectipm of the sample
reveRé v &88 ﬂo@cutlzﬂl%n, with some of the contents settling to the bottom of the

container. Microscopic examination indicated the presence of large, elongated, plate-

like crystals over 10 microns in length.

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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weombsedternmedi ately in the refrigerator

hopper does not exceed 75 C. The honogeni zed
suspension is collected in 500-nL bottles, which are

suspensi on (Suspension B) is analyzed by |ight

m croscopy and is found to consist of small el ongated
plates with a length of 0.5 to 2 mcrons and a wdth

inthe 0.2-1 mcron range. See FIG 4. Dynamic |ight

dgeddapld diguriyriamuistard tint iéqﬁgxﬁﬁ._tdnycﬂa?gﬁ if ateemapm@gya,n size
anmet Qam . St L1y ensi on
el et Traump e bY g et appaent

exam nation of the aliquot of Suspension A,
ledl: |Prepatatiom ofifradonazobrsnsehgosbsusk ofiProeess Qate 1

Wn A was stored at 2-8 C for 12

4 ! n'by i ght m croscopy. Gross visual

i Nsp&ota 500-ml. stahﬁess siogllvesseleaddal 52 dnks eF Brager fibroiajzutficat i F8at

W th nt.en ettli 0 bot t om of
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4nt e prags Qff sb&lhﬁlﬁdeo@dh;@fﬂ @tﬂ‘nnp laftéretack additipts toadlissobéethe
.crons in.l.en Stability of Suspension B As = _

Bl i el GSt i EPmpletere Gy R R B R St

disut@ ofipRiY disadlutibn. 8 PrephRr at3le nMr @ik | @Omethathine) buffer by

relj stabi.ljt u 1 Crosco
FREVINE 0 g1 3 00 BT e R Bt B it Sgom o
pH 8 tl)hf/ﬂt]@ an}q Mcm@&@ﬁloha 3th$ hmimt@ ael IQQM%I@" Soﬁiélaﬁ t®fi llté}ewnh
par.ti a urre IS _Was _conri.rne
aé‘é%‘f“%air % J@?Hé?ﬁt Add b em 95 dhfarths | %/Hffe&f to the
ﬂoldkaﬁ&vt@a@cﬁoms&aﬁtﬁi ®fir bﬁétdﬂ@lﬂy‘éﬁm&fs@ﬁlﬁ&% Category 1,
Met hod A wiith ul.trasonication. To a 500- st ai nl ess

st ol ¥4 conirersdd igrin GFwpTTGl aPﬁjlgértIr BinN-msdal-2-
ﬂgh@ll’dlﬁjorko B0t Ghixfare 81801607 amt Ok Yo @ekeo1fe SolE ANRALT total
I u

ronic F-68 (pol oxaner 188 and 0.9 grans of sodium

disselrtiennis Vigpadly %Par?% sHganethep | @awsawsweswnflstedhsg@wwe
ddLitaQinhsbie-NME SiutidA & %bﬁ@er%;era%ﬁls' ds is conplete, stir

for another 15 m nutes at 65 C to ensure conplete
di ssE&hyes Greyripge papR withstE-mi ofr itrgcquazodayaqlwtion; nepared in a

IM&@ teBy BsR Vi Qafed) §iQ6AMR, AL shifdcBni HISRY s‘gtthé?f the

Water for Injection. Titrate this solution to
Wadesare fullyNmimassedc Woek the centaiper t®p+5u€ by immersion i an n:g bath
[ hBashtd I ts
I?s%{glejtgét: ?}2’1ntg9 Ri'ngb stl@»{'l P i t)rddg r&g of :ﬁﬁ 1?{50058{?16 solution to
tbwsm@moplaéow;ieﬁ@n aiOélt@@I uti gtiringtrpte afhdr a0 won is

ti
HofpRlied 1ieree i ofvaditiHlor 00 B PYonfitly nBhAIF sRbat e
pagbetisippprexim@elyclocnCabaye dheshatiomt of thi sisivlesscstesbydserd.. Soficate
Q@b 10 25,000 Hz, at least 400W) for 15 to 20 minute in 5-minute intervals. A fier

the first S-minute sonication, remove the ice bath and proceed with further sonication.

At the end of ultrasonication, the temperature of the suspension in the vessel does not
exceed 75°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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di ssolution is visually apparent, stir another m nutes
to ensure conplete dissolution. Cool itraconazol e- NVP

w@oloani@mn t o room tenperature. Charge a syri ngeCPUSI04/036604

with 18-nlL of itraconazole solution prepared i n a
previ ous step. Position a nmechanical stirrer into the
surfactant solution so that the blades are fully
i mrersed. Cool the container to 0-5 C by inmersion in
Eafimpl6 8: PadphratiblbofiffadohizoR\stipatitoniyise ofirosuksy/C4tdeody 1.
E@éﬁlgétﬁgd aII of the itraconazole solution to the
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ass bottle, which is cooled imediately in
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PR QliPghb iRk 13 Hﬁnﬁéﬁ@@rﬁﬁfe@ Pﬁfe%s@olﬁ% afd @fs solution, add
soni cation were ver sim|ar hat seen in Method A

2p ergne of ffercarazale, ifevnti} detplbh disspdeed Ex aen) | the dtyaconazolp-

s RPN ol iof RfoBhl Bt aCONaZOl € suspensi on by
use of Process Category 1, Method B with

ho mo@baﬂrgfz atsydrge wpdyve 66-ngo gikest yringes) Pithghan 42A-mb)of the
{;}@%ﬂﬂ? gdnm& YA bnGorifirdd "R, Iu@fy ik shwhile ?9.9 ttle gﬁuted

nj ecti on. I trat s sol ution
tjsi buffen SOIutMnmrmarﬁérab@‘rq igtogdiothogizen heppehiat fasg bbetm oqegled to

t
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sty b BcouPht iR F U o B Ny b ROE Dt e
pikiBB) slawly (13 giamne) afd dbdﬁ thmtcb@maydh@ur&icant cont@trateito dhe
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immediately in the refrigerator (2-8°C). Characteristics of particle morphology of the

suspension before and after homogenization were very similar to that seen in Example
1, except that in process category 1 B, the pre-homogenized material tended to 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.
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concentrated itraconazol e sol ution prepared
previously. Meanwhile pour the diluted tris buffer

wa@ doswiem prepar ed above into a honogeni zer hoPEEDS1008036604

has been cooled to 0-5 C (this may either by
acconpl i shed by use of a jacketed hopper through which
refrigerant is circulated, or by surrounding the
hopper with ice). Position a nechanical stirrer into
Ekdep1byf PRbasmndfiieRomkeclt Baberiston bl hedeProvess Cadgowy 1,
|nnersed USlng the syringe punp, slowy (1-3 nli/nmin)
Mgthod B with,ulrasonication, - onazol e- sur f act ant concentrate to

t Pe BS ?BOML%%&%&MML%E V\Sdﬂérligﬂ Iiij’hct_}fﬁq SErblﬁa&dt D0 EM €ris
0 at | east rpmils nmmenae e res

(RSP kS 0 oe e ST ShniloB OB {aber o

1990 Thitatd %lﬁgﬁut&ﬁltb pHO0g.0 H3th3AN1 M AYdrEshlorAt actdreDeiie tiaf

onogeni zation, the tenperature of the suspe rEjeon |n

resHEngh PN te 3 djerih a6 Ve dor misEiag gt the tri
b%@@@l\%‘\h’%&r' §tnct9(1)rl;)1§‘gmyecg rdli‘s&@cﬂmm bottles, which are

cool |mre|atey|nt refrlgerator

d]arlacet 8-mdt beakergrd 6&@?@? ef Risrptfol 68 @ ?xam?é)l%) and 0.9

pfinsﬂdﬁﬁh hebQ1A0e 38 LEL o‘?mﬁﬁl@-@%&mﬂﬁée N&F Yhe
Slm ar to hat seen | n Exa excet that in

IO ElesS Oc@&"gg andy st 1, dissefae |§?1§15h o‘h%‘?jetﬁﬁak Gifsqlutiag s gjsually
é thnt ShotiRRF 1 ﬁw&& 1PGurs WBhb 1Bl FRIQLEIAERShiMRbIGHon, 2dd

In a nmuch smaller overall particle size as

3a9ea@,ms o itsgoonagolss an stirr entil iteially Asealvedh oRerjhe Jrcpugrole-
I"é@)ﬁ&oﬁ%&lﬁ&én‘é&raﬁﬁém ts were typicall y

| entl cal to those presented in Exanple 1. -

- Exa@hdrge 4: syBngpawap i(ens H-milt plasotyangs émbdb@éﬁgliﬂoﬁf e

&chnﬁfteda@rggonﬁzqolér?o 24 rpéeg%reﬁypetv{b‘ag BP\%I&&I a mechanical stirrer

trasoni catl on fl as add 252 L of Water
irfto thelbuffersolusion s@theﬁoﬂw blades 3ee fully rmlgereftdr &ﬁ@l ﬂilaﬁmt@lyler to 0-

5%?&?1{1?@%109 it AR c\é'bgﬂ / %at e sﬁ)\n}ﬂﬂ 18991L'}Pmn91:1dd

njection. SSO utlonto
alhiof theatracom:hvjedmmﬁmm lcormemtdto thp btirred, edededrbudfit sthﬁlgn A

sinpact' 86 lagh /b By gL ESGs b Elool Bl swopepion i

Iﬁhajemaﬁelymbmngbd 9101000 i 36,8001 He, moleast 40thWa f@0-5-30 rbmake fin 5-
- . p r.

naptgﬁ,glt%y Otf‘xed étg%% W?ea%?)g%?}b&l%kn%égg% 1ce]1§a§) an%ri)gocgedg

wWithmétrigd s&u@aymn ol Ad |t11raonml oFladirastiieationx ther tmpera®ife 60 tiE,

and s ol ve, sol i After total dissolution
sﬁ’?e’%ﬂ%ﬁj‘ﬁlﬂff’aw%eﬁ ?%ﬁ’?texg?eddl%a%ot her minutes to ensure
conpirkd eesditas Ghiapensim. is Toolledueds ins @l S00-indn botﬂd,deLcﬁ) ig ceonisl

of itr azole, an Wrountil .totally. | sS0
ppstieehon A g stoyr SihiprisR A etk AaRAYIER: of g
sh@@ﬂﬁfnaﬁdf@e an&llaﬂérgsemaatw rviree) @erp inilaf 0o €haB ﬁ)eenhn Fkanple 1,

e)ScceE){ trﬁgt m\g‘rocess a(teeg(:)l'r?r 1n?V[et%od }3 t%e pre-sonicated material tended to form

u-,

fewer and smaller aggregates which resulted in a much smaller overall particle size as
measured by laser diffraction. After ultrasonication, dynamic light scattering results

were typically identical to those presented in Example 1

B. Examples of Process Category 2
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concentrated itraconazol e sol ution prepared
previously. Position a nmechanical stirrer into the

whegobes6630l uti on so that the bl ades are ful ly PCTESHEH036604

Cool the container to 0O- 5°C by immersion in an ice

bat h. Using the syringe punp, slowy (1-3 nL/mn) add
all of the itraconazol e-surfactant concentrate to the
stirred, cooled buffer solution. A stirring rate of at

Ehg@é 5 719&?2&&{&1'0% itfaEGRMTE ELQS&sthmmﬁwb t4R SokRMb BR

sonl cat ed 000 to 25, 000

-|n5 m nut e

| nt e§o\{1ﬂl)lg( \ gﬁ‘fg 1&&%@2&&% 0 ?L%{é%e?glﬁ@ P EA dadd and %rﬂi,e

the ic rocee urt her sonicati on.
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wRE AP AE" (F b R CP R g iR 1 PR, Sal-cie Riition
ingtedizhtsi vere dmb@tbdt rftediolition ywas iroelad ta eopy gmperatyre qug-vgas

sy A G204 T PRk, Sropbadi\on v
with nihd Blterddalregedncedmie and Wﬁmiﬁﬂeé in a sysioge pemp. hEhe pump was

schud S8R TRRYERY Y phARART Bocchlifc B £ xR0 S@kda00 pm)

er’ ag
agpebasbufessdittiod. iThe bufifiar cshlumm¢dnssted)vé2h€/l~ Oﬁab'wr@]l le SSmMe

a asyred by | aser |ff t
“ﬁfﬁ'&%&oﬁh’%ﬂ%&c OSSR e’ add tl|%g’h S tste‘z)rﬁ{ur%m1 was kept in %?ee
bith Bi z;a‘?d YAt thkeeridi of e piremmﬂamma aﬂnreempltetedtddmo@mnmeetrae

P -
S50 Bh, BRI b i ST o o
s@eﬁﬁ%ﬁﬁ)h&ﬂlﬁda{d@l HIRhé Bﬁﬁpﬁaﬁé)wis?rdsmermbeym eé@%ﬁ‘@)ﬂ’ solution
Pr ocess

e t.hpd B. Sol
i WF‘&E&%\Z"%‘I‘%%E@XB@SS %bkﬁlr@ e A7 thatl ?,en?gﬂd%
vheu@in dveh @580 The@ich ylatediapy s tehifdirabioe v@aum'ey analyged by X-
added. This m xture was,sSti rre%gg er | ow heat (up to
Y

r%’&ﬁfraf’t@?le%}}ﬁl%ﬁ Tap\adjasion;(5e mtil the solution
I Ngr Ad6tRE190 WHI- ﬁlqdbﬁﬁ'@lhallﬁﬁrop?d&@ﬂaﬁﬂ sisbersionass saidaied for0

3D pass BAGRID HhaThn Fpite (il Sptrc o, R Pughar
sihb1B wIaEI ﬁoxﬁééehﬁé@ﬂ 3déqug BGOREGH ?dr?sagldum(r@eninazsea -5°@,
was se 0

1500030 PHpD v Tt GREPIAeE TBFGEs et e SRl JOrAbp A By, the

s%e&ﬂa’iﬁgreﬁﬂ)@& biThe PRIGDAALS ré@h@p@ﬁfed&@t@%m Tﬁb&eb@ﬁ&l&éd
solution consisted of 22 gla%cerol [ tr, %f
nHKieavas CpF fgetheasn (ééyﬂ%wm %15 SYRFFataN] w%a il o

aﬁ?ltﬂé RRIpEE ¥EPYaduimadidiCevdpakih at22€3 Ghe /Hreciﬂl@teew% |
preC| itation, after conplete addition

cumiton s BrS s REEREPmEeT G B Shpbideen BT 5 dfe X
BirFALEBE DRt 8%% o0&l Fehihipg e dnef&é afd B ThombBdhization, are
I s

uper nat ant was carded. The precipitate was
es@g@bemqﬂ, ¥et gh@o%smwicg@]yuth nt pattern as compared with the

starting raw material. The unhomogenized suspension is unstable and agglomerates

upon storage at room temperature. The stabilization that ocours as a result of
homogenization is believed to arise from rearrangement of surfactant on the surface of
the particle. This rearrangement should result in a lower propensity for particle

aggregation.

-31-



10

15

20

25

30

in water, and again centrifuged for 1 hour. The
material was dried overnight in a vacuum oven at 25 C

wab@sdedcerd naterial was transferred to a vial BETUS2004/036604

anal yzed by Xray diffractometry using chrom um

radi ation (see FIG 5). Another 100 ni-aliquot of the
m cropreci pitated suspensi on was sonicated for 30

m nutes at 20,000 Hz, 80% full anplitude (full
Camh:mpladefﬁo&@é)ca&gorﬂ'he soni cated sanpl e was
ho hgen %dalin &egual eal | quot s, e%ch f ol 45 '

R S Q
-A-—t-‘ o b L
GAUAY Al UUVU J

MdﬂﬁﬂtAQﬂﬁhMﬁé@nﬁﬁ[&ﬁIfhged for about 3. hours t he
super nat a

P B alaelored, A0 LI OBl S Rahe = ARa e

corgamtihte &és &B&qﬁ@ﬂwmﬁpﬁe&k 0.1TRE/MEH pRs DERANGT M\@Sred solution

d ff
obbaialruin 10 23 Vce e he BFREr ot LB gl

2PN Y Glrkn lzye ShtitAadftioh! RS HRABkYor( R ekt HomoRdnizeASoRFEN
in FIG § the Xray diffraction patterns of processed

1§ %NS, mivates picl 5008 paif Bhe PreshsywRd ineredsethto 2300 psi and the
hgﬁ?&g&é@:& | Was! cgﬁﬁﬁu & ?Ar andifilr ﬂﬁ%tt@ﬁa Sit. l‘%@iaﬁtfcf@?{o&gee}ig\% the

pattern as conpared w st ar

progess hiadila, meﬁhehamltm:mﬁgér&il 2t wish 9p¥rodithmpariicleswingbless thand
9 | omerat es upon storage at roomtenperature. The
stabi’'l i zati on that occurs as a result of

3

hormgenl zat| on [ si/bel [ eved to ar| se from re/aéranerrent
A, e v, 1€ ik 3

ugeeoq*p&@c@&%s%&kr@ﬂ Wdrﬁm& ﬁoﬂl&eﬁzz{tﬁi’l\’er propensity for

partic aggr egat C. pl es of Process
Cat egodryg Eregepliaie @f ZPVce pﬁbmazemneoﬁn aveogliendeqiyakolic acid

(GHARCUARAPYCHS ® il NEROEASEOLRNEIGNY Fadlifod W T

genl zat1 on anmazepl ne wa ssol v
mmbpre@lmalt_lom steplivolved @dd_ngjhe diigsonasnizase tor the receiping solution

ot '
(BT ] ol M PR Mgl Tl oeltyinfGrugeh Bap bl ana
mﬁh@lﬁ@l’ﬁj@pmoumtebjf 5%h éurﬁr@cprtmitatislysﬂém pasiphtatiod, te fidalb
.C durin nt addi i . '0 on
ingaHito), BRI BT VoS 6 bRt inP O SR REIGHEN 8
cﬂyStaE @ibrepexarmrﬁd eanqlnr ashghﬂrrmcmsppe nmngprsﬂn?e ploas2 Sorda st (ﬁﬁﬂX)
n onpgen; z ion f t
TR ReiRGet HREA B R RS RS 7 e RO B B8hedPgpa
rmmgi%nafﬂs{mmfcroﬁsﬁﬁ&ngﬂiw th 99% of the particles
Iessthan 7. Pre ation of 19
oor bRESERIHA Kissin ko i BiPT imeefPal 3 Aiftofipft,
2000Pp8 Ca@spploainegedy ¥5 himldetrbils B smallpattivtes,gessitizait i mivron
in size and largely unaggregated. Laser diffraction analysis (Horiba) of the

-

homogenized material showed that the particles had 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. with sufficient energy to cause a
comminution of individual particles, 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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WORMWSHIEIE 2-ryrrol i di none was prepared. The

A drug concentrate of 20% car bamazepi ne and 5%
gl ycodeoxycholic acid (Sigm Chemcal Co.) in

m croprecipitation step involved adding the drug
concentrate to the receiving solution (distilled
water) at a rate of 0.1 niL/mn. The receiving solution
was stirred and mai ntai ned at approxi mately 5°C during

precg agﬂptl&t frfdredAlyt BE abtve ‘i)‘r&'e§se\£'ér9 Bentrifiged drfadthe supernatant

|n redient concentrations were 1% car bamazepi ne

nd
s@utms Yepskd wih (arpplacrsnicRoliion eomsising ol &% §ahﬁfq% edAfter
%ﬁ%ﬁ%ﬁ%n | ah@ B%pemafaﬁp ﬁg&%éﬁ? BTy snﬁﬁéﬂsi‘bh Ve Rhas %oﬂceﬁ&d'uaﬁst

recipitate congisted of fine need
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I sto -gap eni zer E)gr OoXI ITHt el Yy
apesian paticlapire of |0r7§1 @n 9p%o leﬁmtmllek 73% sNpmbers reperied sre from

H%ﬂf)z!iﬁn% at eggs%ﬁlchlg@ghggp%%jrcr on in size and largely

aser action analysis (Horiba) of
the honngenlzed mat er i al shomed that the particles had

Exampla 8: Bioparatign of 150 ¢prhamgs pspomangyith $,06% sediyma | o

Sdok RA0laf afld T0E% B}oxéiﬁ’éﬁ’lgg‘ 6 o ORIo68 1B %umealehg
reaking agglonerated particles, buf not-

withfhpinogesizatieher gy t o cause a conmi nution of |nd|V|dua

partj oon tratg %o ?\fgﬂ'l(geaol?eéa%aﬁawﬂe%d 9%%1%%5@0}{2%1&@

ef f ect resu ers were the sane wt
uwN-mgtml-%pm@dmom)Was Tgpgreflesihe migrapredpidation estap W?lﬁed

a&cﬂﬁe%ﬁg %g&g@ong{;lm&@ b ! EceRYY QIRIA hied Wa?eﬁgegpaﬂé% ) he

above process were centri
nguiper n’Htuamlne ﬁ)ﬂbwmg@n@nnl@smea@eﬁram that adding sl sucfaetanitor other
I %4 I
e)%cg 1u1%t 'a? aﬁ?éo%hsc‘ gﬂﬁé‘@géj% 9%1%1%0?1 i%‘x%?éetgcf&;l ébge £n1)é1nB Alﬁ&v% s optional.
Tha srpce:nmg) molintigr ew$ etitred: end ewintainébpk apmfo:emz%y 5 °C during
p{;eglpﬁat%%z © pAﬁ]e% S‘r gplpah%% Sfﬁ)esﬁhéft ﬁ%ﬁl)ent I&%e JlSe Svel rl@’

onogeni zed geni zer an stored
cgrbﬁnazepme and40. \t\%@ksdstob@r a"ge dmmerysaas preresixeminted ginder melmht

rticle.size.of i % | )
Rehisars Sl Bl chef ot OB B8 B ohied of one
nblem%g mppxakmditﬁgaﬂrmhlesns E)«hmndtﬁ aBd rﬁtgg;gaﬁ'cgn i50- 00 rhivsons in
ca a ensi 0 SQd]
15 QERIRB o4 B Fﬁﬁlpg 5}56‘8}(& bo o>(£<2i§'mns1 Pl gy PRore paecgpitation
nR&ﬂeeﬂ&tC&begﬁmMnﬁnmbthqﬂ B.Whehphsangenfzanﬁmm mAdifier

Gl e S R

spitRgadve thatelbIse¥RIGOR)! eci pi tation step invol ved addlng
concent he receiyin

E gies?lpﬁn EIZAHIT ,(égetgﬁn ??(Isitpést%lf-gaa liom m%rﬂJ ta% oagproximately

20,000 psi for approximately 15 minutes results in small particles, less than 1 micron

in size and largely unaggregated. See FIG. 7. Laser diffraction analysis (Horiba) of
the homogenized material showed that the particles had a mean size of 0.4 micron with
99% of the particles less than 0.8 micron. Sonication 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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m./ mn. Thus the follow ng exanpl es denonstrate that
addi ng a surfactant or other excipient to the aqueous

w@e@siopicrat i ng sol ution in Methods A and B aboRET/1US2004/036604

optional. The receiving solution was stirred and

mai nt ai ned at approximately 5 C during precipitation.
After precipitation, the final ingredient
concentrations were 1% car bamazepi ne and 0. 125%

SoI lSaﬁllp[eG ))repai’ee byl thegabory ploadss wees eentrifagedrad thcmitpemaant

L SLeR0RE e LG, B0k veBRRS a0l LASkab OO
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50 - ,15Q m.crons . in t ar.p.son, of. t

hopjageRigRa byhis i 828 PORGESAARF PGSR Stfer APE 218K 1912%R 16
su%;%‘ﬁﬁaﬁ fiad Didbad Rietidd G€d ¢ (.51 BiBroatveith 99% lhethpi B34 Ai@o0f

surface nodif| ergég{%co eoxychol j ¢ gm d) results in
Nyzgbegs perdare £9m analysis o pRsOpGRC $4TIRiRer t han t he

St arNtithéndiiesy AR @txaﬁlgteea) FdfGorde)requiiled g eidak iréciitated

(Avestin C 50 pjston- ggg nEl%yaH’tlbcﬁ s‘?fﬁét alP roxi mat el 'y
PRI Cﬁ@parfcbto ors reautd bry SOl RS Hipee v LaEng!
(c%%%bﬁé); less than 1 micron in size and |argely

una regated. See FIG 7. Laser dlffractl on analy S|®

g ayidigfof ttﬁéaratﬁﬁetyﬂﬂlﬁ PE8 WrhespbamazenpGayy material(R
p@&ﬁﬁec b@qedj agle %ﬁgﬁﬂn 1§Jf@1@ geéat&\ Hhar Vi QRINiE erRQ9% B the

e particles |ess tha m cron. Sontation of the

misaRcEritgied @ta@npb@*l@aé @WﬁF?/ §1il gelh dOR degsiumpiion fhat the ratio
c??ét'ilttlﬁd&@éé@@ f))sls WeSpBriioha 16 88aild diherpid whlith 1D U@), then the

sonl cation). This result was consistent with t
memyensraf dorse rqs:arred ta deayg gheomeaﬁ%tﬁl in_they gaw Q&Wﬁﬁle%wuld be
afpSBALE 1000 tlhf% gte&wﬁhmmsﬁﬁe% MBI 16 BN ik HEGShrafstatdle
uper nat ant so ions replaced wth a repl acenent
mgletialt §iens: consi sting of 0.06% gl ycodeoxychol ic acid
(Si L. GPE, }@5 Co.) and 0.06% Pol oxaner 188. The g
sanp es were rehonogeni zed by piston-gap honogenlzer
land stored at 5 C After 2 weeks storage, the
wﬁé{?pensi on had a nean particle size of 0.531 mcron
’h 99% | ess than 1.14 mcron. Nunbers reported are
f r oraLHo Aorigiuding btyain sequinediin break tharcontabEingldaglue”)
Mat rmfl&a{b@%tal ysis (Exanple 8) of force required to
break precipitated particles as conpared to force
requL redistacefrogalkapriticobes of the starting raw
i_al rapRgepi ne) : The width of the |argest
crys al slasgté@% ﬁﬁ%she carbamazepi ne raw material (FIG
6 plwtmmdtbnfdrm‘tagl) are roughly 10-fold greater than
the W|dhof C I's in the m croprecipitated
f‘“&“ﬁsia"{%ﬁgu cture on right). On the assunption
that the rati o of crystal thi ckness (1:10) is

L?trﬁlg ﬁgsﬁtllg ?hrz]t?i ancPE brethe S%He ?or%e fab i earlal quﬁppr(s&plt!a@d’

material. Additionally, let us assume that w/wp = x/xo = 10. Then,

(e)o = 6PoL/(Ewgxo), where the ‘0’ subscripts refer to raw material
e = 6PL/(Ewx?), for the microprecipitate

Equating (er)o and er,
6PL/(Bwx?) = 6PoL/(Ewox,)
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m croprecipitated material, since: e = 6PL/(Ew2) Eq.
1 where, = longitudinal strain required to break the
crystal ("yield value") P load on beam L = di stance

fromload to fulcrumE = elasticity nodulus w = width

A%rﬁﬁlﬂﬂioaﬁoﬁ( = thickness of crystal Let us assune that
L and

e the sane f ra erial and the
prech §i ?fa{“@ﬂ")r(ﬂf‘érl a0 @Aatfrﬁf onﬁlmg@l% | et us assume
that = x/xo = 10. Then, 6PoL/(EvvoX02) wher e the 0}
subscrl pts refer to raw mat 6PL/ ( Ewx2),, the
i BisP GoF 1o o B A, 1 Pt PP e sk one-

tﬁsﬁé’a}ldm t§§1 re(qgfr&cge gor&% A¥teishiyCat bredk thE’ sfarthhg( wwanme( z«ﬂmo) 73

= Q01 P Thus, fi[%ﬁ forg P,
b?“é&ﬁﬂ‘d qf apid presiesation #?étl% %f%ﬁr%cﬁ“}@iﬂ% éap%?% e figfoduced,
tﬁea%@ RiA3ANS () LoB1dr &Qhbhadel Ghakp gctﬁe REGESEEpNAtd Svdar Kaikr to

the starting crystalline soli because of rapid
clépweci pitation, lattice defects or am)rphl C properties
are |ntroduced then the nodul us (E) should decrease,

anp € 9 Preparétmn of. .. prednj sol o
deqxyehiolate and 3% zu.afs_.,. nonet MM
N ek NhenditiD YOF il éx@faﬁl%ﬁmﬁicﬁ@ﬁ@ roeadsegpfeyen&d iveiGosl B
A schematic of the overall manujacturing process is

cppregalEde olRPIFIOE; Prednisglons nandn fAdiR cpyclipbgn Va1 Propared

P%dﬁfé&bﬁ@@@emﬁrgddﬁ&ddeemcﬁ&@eéx@ Gheié 8ddeaso RseffidlcRitvolume
Predni sol one, (32g) _and sodj um deoxychol at e I%ewere

of transthyt %’PW@@W"P& (NEMP) tparredyge piinal ﬁ%‘?ﬁ? pt60 resulting
pl?edfli\.Q;lBﬁ?a'| 'cgh&ﬁﬁlﬁloﬁ NYBS dpBraRiResls €58, 3 igLY @hd! MRe Ododfith

he resulti ng
deoxycholate concentration was approximately 16.67 mg/mL. 60mL of NMP

concentrate was added to 2 L of water cooled to 5°C at an addition rate of 2.5 mL/min
while stirring at approximately 400 rpm. The resulting suspension contained slender
needle-shaped crystals less than 2 pm in width (FIG. 9). The concentration contained
in the precipitated suspension was 1.6% (w/v) prednisolone, 0.05% sodium
deoxycholate, and 3% NMP.

The precipitated suspension was pH adjusted to 7.5-8.5 using sodium
hydroxide and hydrochloric acid then homogenized (Avestin C-50 piston-gap
homogenizer) for 10 passes at 10,000 psi. The NMP was removed by performing 2
successive centrifugation steps replacing the supernatant each time with a fresh
surfactant solution, which contained the desired concentrations of surfactants needed
to stabilize 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 pm, and 99% of particles less than 2 pm. FIG. 10 is 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-
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predni sol one concentration was approxi mtely 533.3
mg/ mL and t he sodi um deoxychol ate concentrati on was

wappsoxicmat el y 16. 67 ng/ nL. 601l of NMP concenPCHUS200H6836604

added to 2 L of water cooled to 5 C at an addition
rate of 2.5 nL/mn while stirring at approxi mately 400
rpm The resulting suspension contained sl ender
needl e- shaped crystals less than 2 min width (FIG
shfactahBBethfarge Elﬁlsllatghmnespm t@bﬂgﬂe isﬂcle (thenpe eg&sﬂg/i%%tgaq;m), ,
suspensi on was % redni sol one, 0 sodi )
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reoosss Nigthed BiFiEs R surfactant sol uti on, which cont ai ned
the desired concentrations of surfactants needed to
TebRE ITiist 6f {tilfte Srd@HAIHe QilspbBRAs firePired B) micldpeecii@RaNSi on

was hormg?enl zed frgr anot her 10 passes at 10, 000 psi.
proressiof FLr- SGEHapIePbn cont ai ned particles with a mean
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e Ildf}&%&{p@é urfactant repllaceprent step |(see Table
trig abl e 2 $ copbi natijons of| - 85 {surlfactants

ZDh@tyce)ME’f*e st abl e | w74 hi.gsespie C.r9 @3 jaass {0.821 878503E] 1(98E &2p6

=

1 B%nredni®Bhe0.%o mm) | pH| (648) | drjug congentratji on (I ess
StﬂPf%in 2%Ios(§%%and re susperdabi lity (resuspended | n 60

DSECEHBeBIYBs) | Mot bl y o Ikl ISR OEh o diINS: 85| <o,

1‘39' &h&élbﬂétbl ttve—co |puunu O jaIT aqueous dt It
,Ee %d&mom@se bnce| of |a gurflactjant | or other

da)dﬁhdlalteym% sl | $ 084 hodi| 6.82¢ A4 [@epeloBsPr7estens0. Net.wod <Bs

1i6% pledelo2, S%Tabl e| 2: Li sy off stfablle pfednisql OEL

P BT edredb mi_¢r opr ecli pi 1 at cess of
Dby - oo Pt epar 64| by | ML SEL Bl Lt ORP e ESP O

Diaropoaip A OPEPE ﬁ°’l\9§’§¥?ﬁg’%@”ﬁfé‘a§ﬁm§§§8}€%§% 28R An

aa89%dvean >99% % Loss* 1. 6% predni sol one, 0.6%
hS%%Pehtgrloiuglil gt?éast 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%)
40°C: 0.99 (mean); 2.03 (99%)

Difference in itraconazole concentration between samples stored at S and 25°C: <2%

Example 10: Preparation of prednisolone suspension by use of Process Category 3,
Method A with homogenization.

32 g of prednisolone was dissolved into 40 mL of NMP. Gentle heating at 40-

50°C was required to effect dissolution. The drug NMP concentrate was subsequently
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0. 5% sodi um deoxychol ate, 5 TRI'S, 2.2% gl ycerol **
0.79 1.65 0.84 1.79 0.83 1.86 0.82 1.78 0.82 1.93 <2%

wa 2@3pisedni sol one, 0.6% Solutol (r), 0.5% sodi BET/US2004/036604

deoxychol ate, 2.2%glycerol 0.77 1.52 0.79 1.67 0.805
1.763 0.796 1.693 0.81 1.633 <2% 1. 6% pr edni sol one,

0. 1% pol oxaner 188, 0.5% sodi um deoxychol ate, 2.2%
glycerol 0.64 1.16 0.82 1.78 0.696 1.385 0.758 1.698

dﬁ#ﬁg%b.ﬁﬁ/ﬁ?ﬁn& 6%ti% F NI Slc@NBIutcHoRN QoRfidd o 615.2%5
RIS 2.2%qglycerol 0.824 1.77 0.87 1.93 0,88 1.95

legitigs gnd 2278 elyecamo No oy suplgge mpglifiprs wire addefh  The surfactant

btdnffy RN Fil 5 M RIS hnd Ak@FerthRAd hé1Q bt
S%ﬁnvn? S a#ﬁgg nd%ggwc. ** Stable throughﬁgt | east 6

ofreneBsluriRa theicotire psicipitatiqnipyodesss dihe ppgjiprecinitated dispigion Was

Bl Ty, 0 B 06, ot

hEbRIRNGE terNMP mas esnawed By cannifegihg &tei sospehsidnyemmving the

sanmples stored,at, 5 and 25 C., 2% Ex l.e : .

SRR BLTS  FP e o RGP, Bl R o i, o s post-
cEHRRESP susHdnSIORN s then R«@lbﬂl@?en&eﬂ\/!cblh (FQBOQE fur 286th@ 120 patey
of prednisol one was dissolved into ﬁg L of NWP, GFgg&;
ahEa940ngsi-aThopartiges Rodiied P it Progest Jaf msap diameter of U.

uil RPH6H, oPihe pdiBleieis INYIh6QBGEM.r at e was subsequent |y
- 36 -dripped at 2.5 nL/mn into 2 liters of a stirred

sol ution_that ,consi sted of 0.1.2%)Ieci in and 2.2%
e 11:. Preparatign.o CEOnE SUSPE DY USE O C8S_L.aleg =

gEB e i nl NG FHEHORE BUSHEHIO e ;

Mdihddas i hosyshpaionas buffered at p 8.0 with 5 nMtris
uffer and the tenperature was hel t.0° to C

dur i Agrfacket €t ok pelosEmEi 185 M qﬁ?‘ﬂ‘é%s@. 6 ot Nefthyl-2-

phRSidifneC ITRistsBluf6h Fhs RRTeE a0N5°GGT I KiindkeNBe Rihidhd .CQbf
5-15 O for 20 Easses at 10, 000 _psi.. Follow n

) : . :
nplesiesi wan 39ded.  The derlista¥ed mpile g Dilrert ofas RreRsgRd pghich
chREtSUSIPERM 813 bufeMRMh D2% Bi9cerol, and adjusted to pH 8. A 100-mL

portion of diluent was cooled in an ice bath. The drug concentrate was slowly added

(approximately 0.8 mL/min) to the diluent with vigorous stirring. This crude
suspension was homogenized at 15,000 psi for 30 minutes and then at 20,000 psi for

30 minutes (temperature = 5°C). The final nanosuspension was found to be 930 nm in

' effective mean diameter (analyzed by laser diffraction). 99% of the particles were less

than approximately 2.6 microns.

Example 12: Preparation of nabumetone suspension by use of Process Category 3.

Method B with homogenization and the use of Solutol® HS 15 as the surfactant.

Replacement of supernatant liquid with a phospholipid medium.
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 stirred until complete dissolution of the surfactant in the drug concentrate.
Diluent was prepared, which consisted of 5 mM tris 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 (approximately 0.5 mI/min) to the diluent with
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supernatant, and replacing the supernatant with fresh
surfactant solution. This postcentrifuged suspensi on

wor®soien r ehonogeni zed cold (5-15 C) for anot PET/URD04/036604

passes at 10,000 psi. The particles produced by this
process had a nean dianeter of 0.927 mw th 99% of the
particles being less than 2.36 m. Exanple :
Preparation of nabunet one suspension b use of Process

ﬁggﬁﬁné TMe R s Eb‘ﬁsio‘ﬁ VR IRaR ARl ifeR0 Hinufeaat B5)000
pol oxaner was dissolved in 6 L of

Pﬂwwﬂﬂmﬂoﬁﬁmﬂ§VFﬁeﬁp%W%one This solution was stirred

at 4Py CofsBnsiba miJ‘ Ut @Sl LEN5)000 Gpmlfd T @finutes and the
nabunet one was added. The drug dlssolved r%&%dl

suDiemalEnt WISy aA difcanindc Hhe SFRPINg solskpele spghipended
upzy gfh?eﬁt Wntsllgtn?g &% 1), YREPRlipidd N ArhaCkhtfikre vab @qt&Hnﬁvohﬁne to

portion of diluent was cooled in an ice bat
ttmh@omtwé sensrnatnt Teaeeedip heqrerigus sigerd The f@%&%ﬁo&?ﬂ’fﬁ%} yyas

t}%% %oﬁbééﬂcfga % rdXemadétl 9800 }9&1th1‘ 3 ARGRYS TRE ﬁﬁﬂ'sﬁ@;ensmn

Is C enS|on was honmogeni zed at 15, 000 ps
whe engyzedibydleses diffiectionand aves Joumbty estain paticdes With g @gan
% LRGubliNAhariAD QRHREHS Lk WaS than 1
?hl%g%ggh%éﬁbé%éﬁﬁ%k/e??gcfgeglnean di anet er (analﬁged
ntigrod.aser diffraction). 99% of the particles were |ess
than approximately 2.6 mcrons. Exanple 12:
ERLERaE Rt pRFar&on R PUTRIBAS R USRHRASIONiINOIdME M PP PEQES
Ca egony 5 =thod B w T h honogeni zati on and the use
maigly 2B 8ms r f act ant . Repl acenment  of

SUpeftﬂ@&‘Q%I% | édﬂlgén‘érafé" wﬁs pﬂ%ﬁ‘é?@cpw 'di’dsSiviﬁEdﬂO'mZ grfams of

Nabunet one . grans) was di ssol ved |n°
itNcomszely in 60 n@»ﬂf rl%meﬂllb’h%mé’ﬂﬂrﬂwopﬁl Heatigg {g 7Ok ‘Wé§e"d’éf6‘1=€?

d%fcﬁvegﬁx@ Hﬁlﬁ? SR wdab }hehl\?oohai to Fdn® teﬁlpéltaHﬁ@ Srtion of 50

I'rred u COITp ete dissolution of 'the surfactant

il msﬁmdm:qygle&wa@emmeth@e bofferGrt bufiss) waseprepaerd, anghyas pH
a&ﬁ&&k % 8% @i ghlrolzlﬁoxj’iz'é‘ %1@ r )!Qh taHue%ug Yn8lcwae sathtiona ek

was a us e [ uent was cooled in
pmpane¢ @ybatrmblmam @2t $ib mﬂqxgmeb ﬂ% n’i Q &tle cg Phespbatides, 22add

xBf gnd %%ﬁ, %dgﬁr?ch%erﬁl erté) 5(’@%]951} tHE Eﬁrfa\%aﬁﬂlorutlg’x? was
gérous crude suspensi on

nhmnbgﬁnuﬁmmeﬁmeQ@bwﬁwUQH@Vdplwﬁhnbgfﬁﬁmmmdﬂwﬂﬁor 30

m nu s at |

ot EesRe s g REkaced B HERE R B AR BV e

Mc&nb\tﬂ\széﬂ‘iH\)d izl regmsccoolEt ey waing ani ivg jedkel. d The Isplationees

re n_a,dil n % .

T c@ c? 24?7(9 xFP“a d lt'I?e Ee :‘?]gzrv%gdég ‘g}dapu g?o%ftorea Threr:e 1trta%on%o(lee

camﬂtfﬁte Wﬁs sopBradéddaby _usee:fta\sg]dngapunipeatprmm orﬁ apprexinptely 2

Tﬂ}r%lr{ es&&dltlongwgsuggrgﬁg’tle oar%cel\!\%gproximately 30 minute. The resulting

(=N

suspension was stirred for another 30 minutes while the hopper 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 minutes 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 bottle and
sealed with a rubber closure. The bottle containing suspensipn was stored in a

refrigerator at 5°C.
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t hen honogeni zed at approxi mately 21,000 psi for 30
m nutes. The final suspension was anal yzed by | aser

waledobioasri on and was found to contain particl eBCWUBID0&036604

mean di ameter of 542 nm and a 99% cunul ati ve particle
di stribution sized |less than 1 mcron. Exanple :
Preparation of 1% itraconazol e suspension with

pol oxanmer with particles of a mean di aneter of

appf&ébﬁﬂ& &JtYine 3EkpBiBidnt Besr0 n@mg@umm ehdwadt the amiple to

repare di ssolving 10.02 gra an | e
e CA R R LN T
frée Ei&Gohia ndl FSQbYE visdiRized Hﬂs to BiewHieh i:ﬂotléﬁj ho@sver,iedhy

ed to room tenpérature. ortlonﬁ
oﬁthcp gaﬁga@ewﬁ@ﬁwl opBit ﬁ%%%é ngprehERpe maE?HB af fer)
S RlSRHoehi Al %ﬂ‘lﬁ% cBithiAsl H§d RYmicRorBpRtiordst Havinlyl excellent

hydroch orifc acid.  An ag ueous surfactant sol ytion
sip¥ byyavssteityywidhonh ivmbkghpz@z vegialesp JppaBfeliehl §atenng) szj’f”@
mgﬁ&q Sgglgg' @é%ﬂ%ﬂ&ssmez&%imtﬁhMﬁ Pinedian diaiellr 9f bpfi@dinbidly
te at e

900 nL of the surfactant_ sol ution
220am.nniThe qpm P9P6 Gumplatife siggeutofl; wasipgprogimatey pdbimg & I@)o‘d

sl{rki/s coﬁ’ﬁgﬁs%ﬁ%f ﬂ*e sﬁ’zﬁ%%nb-ﬁﬁgn BEHUE BHPardil haiRRhsp¥REonaMe L Mat

er o onogeni zer ( APV Gaul | n_Model
oﬂﬂryﬁcawntem fat pmylgion mévcéﬁloﬁylnyglpm@é?han%lap acket .

The solution was rapidly stirred (4700 rpn) and the
ek SHRE A BESIRR o PRiik-RbRGole hR® shsfpéxﬁi‘dihﬂﬁﬁﬂhﬂroxvethvlstarch
Tconcentrate was slowy added, by use of, rnn

punpPreparatign of Selutin !épéb'@%)f?ﬁwkﬂaycbzﬂr& Hi“ﬁmt%l tgdﬂséﬂved

ln\r,\%%ul ?I £ gtﬁﬁ ?—‘%}‘fﬁﬁldﬁl@ﬁg ERIPTR TR ¥oldBor Wik Helted FEwater bath

nsion was stirred for another m nutes
tonF)- S(é’thhJel h@ppér angther eqntainier pas #igledt b @) of dfrgepnagple;(Wyckotd).

Tﬁ%é ﬁfﬂ of KIS vitle AlabIMe thé/\ﬁﬁm{re AvaRdo Fegoana! eYt%thdls@Muuon

m'croscopy an};{?h ynam c light scatting

(approminmitely dumpaies). o Rhosabolipith feprld nt-190) h‘ﬁﬁoﬁ]@ﬁ‘? i‘é dhis pt
sé‘}lgnoqiI n%&ﬁ?gtwégoﬁ&gauegs bt 7890480 R0 Afnutebuntl all of the

nogeni za erature had risen to 74°C. The

phmpbcgfpnﬂ waxdissabpd n§h®hvdmyetbﬂFtPTé’@ selatiqnwgg cpmbinpg pVéthﬁhe

T%ag 2 le P p%loﬁﬁlq SSRALEITIE Flkefde WL li’i@a(tec?%o? StRer 30N Einutes
P?ﬁ% ts Nng suspension was stored In a

at &d-9 5°g:eodlss1ﬂveaheﬁil7c@1re- 38 - A sanple of the suspension

bef OAggggn 291 £ Sﬂﬁgvﬁﬁf%heNﬁl@&%& t69) SN Al

bot h es clu artrcles,
mmhydrdmﬂﬂylammoxpetumbdmf@s wasnveolfed de apaice |b@1hes Asoihe dris

eal Yah! Quah&/) GRS b8y added

S V¥]§¥y %Qt]fl{reciatégg(étg%{)t%g{songggear 298 conS|1ysatl of
d@d’mﬁ@l{w@tharrmemtab alline material. The honogeni zed

SAMDY, G ot O 20§ i o TR SO eRR & BichhY {Mle-Parmer

Ultrasonic Processor - 20,000 Hz, 80% amplitude setting) while still being cooled in

the ice bath. A one-inch solid probe was utilized. Sonication was continued for 5
minutes. The ice bath was removed, the probe was removed and retuned, and the
probe was again immersed in the suspension. The suspension was sonicated again for
another 5 minutes without the ice bath. The sonicator 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
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si ze honogeneity wi thout visible |lipid vesicles.
Dynam c |ight scattering showed a nonodi sperse

WO o@anidshm ¢ size distribution with a nedi an dPEIESHN4/036604

of approxi mtely 220 run. The upper 99% cunul ati ve
size cutoff was approximately 500 nm FIG shows a
conparison of the size distribution of the prepared
nanosuspension with that of a typical parenteral fat
sm‘eﬂsﬁdnomas [anioklly @boléd &¥nl intan édeibpihchd JwherPit a»rasrﬁ:mhdz)a be below

e 14: .Preparati.on 1% .t rac
e BERPEABHE 1SS ot (8 Pobipa st PERRARE s Eed, Miersroopic
vﬁambﬂl@noﬂhe Igsiciex yiﬁiﬁda;ekisimmahal (phrigleAfizas anithe brdsRsf one
dissolved in 3 L of N-nethyl-2-pyrrolidinone (NW).
PR OLY88,t i on was heated in a water bath to 70-80 C
for Afbostk. yedridf S13RIh &f ro6@témpenaiire)¥hs spelsibn Ivag rekaluated

|traconazol Thr.ee nL .of NWP re added and
SonRB S R LB DAt et 3t BrRUPa B LDB | on
(approximately 30 m nutes). Phospholipid (Lipoid
ESﬂﬂ@MSM&QMMMOH. Heati ng was
cont ﬂued at . 70-90. i nutes unti |l I f the1
o OC T T PRt e oRoBs o PP G MERPITR, & g fost Rpesadol
n&iYstpe Mot lqﬂl’dilyé’teylsmmh Intilizieg Methad (Ariiylﬁ)llm(lmg the steps of

hosp [i sol u tur for
irgehad v foe v on el Sopa s it e Wi Ehie S
i tof ap tief NS stihition. ATheOaqleds BLikibe mayNhave tiy bk diited to
(9 f. 50 MM tri s(hydroxynet hyl ) am nonet hane
dﬁﬁﬁ%’%&%' cooled in an ice bath. As the tris solution
was being rapidly stirred, the hot Solution A (see
Eabwaple )| 6 viesdiag dwd chizhtion wi Ganveit @ dix Pglymorphs to
tc/rri tb After conplete addition, the resulting
ni cated (Col e-Parnmer U trasonic

Pr oc Sﬁlﬁ_]é pre pggn&oo Al 1trﬁﬁ%zﬂl%phdnbﬁldﬂerﬁleht\ivﬂgiﬁrem&ad by a
still cooled in one|
mgpee Rt Trea et & nPEal FERIRE TRPrILaE s St

HR I(BJI%Z we'fﬂ @issohved bgt’;hmwaéf N&W&—pﬁlﬁﬁdlﬁd@d@%%lm low
remoyed .and retune

b A ST B BIFOE ST EHER B BTN MR panP e

tdriferAROt e rﬁl@rek’ﬂ fAttugl and.hattnyldnefiltéeunaat Racuifieto remove

soni cator probe was once ,again.renoved and.ret
ROt Grosier ATl R O, HEY BB T e Ry ted ligh
& BidufeahA o fcﬁfstaﬂﬁi@ tlARkabw i ﬁék%ﬁsaﬁeﬁﬁltérﬁg S TR® thﬁlk coficaftrate
tenperature the su en3| on had r|s1e qt g The -
salgtion; yyay dige |"l Oq‘ﬂileéPVe E%B?I’éﬂ"l%fﬁ VPG4 kiof g adysrs,
baffek Bhebn (2 g)']@ﬁyée@dl el 5 fnm bR vogt vvrﬁmﬁédu@ BRGEoAtwHs Rept lat
was ouredlntoaT{;? tglass iye and seal ed
206 B3 B35 CoRIIgELY FRETh A apprwalaﬁ ey de cthe shve
cbf&%htyatéi URkitiBR " t AfrBxifia%fs 100 thih €ofOthd EfesiMing® 3@spBHshORas

| ess.
centnfuged 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 resulting 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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After one year of storage at roomtenperature, the
suspensi on was reeval uated for particle size and found

wo oooaves7a nean di ameter of approxi mately 300 PECTUS2004/036604

Exanpl e 15: Prophetic exanple of Method A using HES
The present invention contenplates preparing a 1%

i traconazol e nanosuspensi on wi th hydroxyet hyl starch
utilizing Method A by followi ng the steps of Exanple
rddatibing & stepgize )06 0/02¢ oD ahdacahisfeedaufl0E5He2/atnee The tdsalting

tris fers utio I NSt f.to the 0| Wi
PR siltacire rattR romoiy Ak d: Jhiis ey BB Skt
i§ Kignitikhily Eifmlt Gombhe fReesbtagal stigpasting-thapessetica af b diffckant
nver.t e of, Pol ynorphs to the More Stable
ngﬂ? ﬁpéﬁ’ﬁﬁﬂ’ aration. An itraconazol e
NanoPiEREHal Sanas cloreparye@dSTy) taices for the samples are shown in

F]rljng}g ;@g%g%p@ﬂ?gﬁ gggerlr% ?eagelldéﬂtl%l%/ tgl:l%&gf n%&:néetlcalg/ sealed
Aingsehyad, i n 36nL of N-nethyl - 2 pyrrolidinone (NWVP)

with | ow heat and stlrrlngto dr.u concentr

sol ulthoece TdhegRBH faeoneadr dict gof %la%f %Pfén
R RHrddihiglyadsddrough a 0.2 m nylon filter under vacuum
to renove undi.ssol ved dru particulate matter. The

sol uifhotearder SNRGEBE (ke ibrts i eplofharms gt apRimately

155 R0 163t @tnls | BB SJﬂllﬂhatMﬁSwﬁH &8 §idtvdad k-@&y d1ffract10n
filtering. The dru concentrate sol utjon was

PatiraY sugsests thahPMR, consisig ARt &f lgplmplks 61f*d tht the
Reise st BHh (L] potRhéthih B8Rt i 2ds Shble ﬂiaﬂﬁ ?{ﬂ gbre'é&whﬁ {he $aw
buffer). The aqueous sol ution was
m\?é@’labontl nuously stirred at appr OXI mat ely 400 rpm

duri 'P‘Ertﬁe? Bviféred f&r%@ CoidhRlon idfivide® By t}éﬂﬁ@&h&% ?kd 14,

100 of the resultin g suspensi on was centrif

I ge
vetich shhws &ut pepn eatiigs £ Fhrenghitee fist tr@ro‘@@nsfbprquémg
i
P S P e R el oBp THRR AR 18tRes o fom o v
stedlepolyven f or overnight drying at 25 C. The

Char Sel 3ChisfbnSBTRE plErcn Y Lol 22 B SRIBA 2

HRIE@nd Sgrodirayy imaeridl utra&wndz olith dissitled watat tpzefinal spluge of 20
Sc{ed’é ) ¥, Ol Ju é?%%sﬂ%ﬁ%nﬁ?ﬁﬁﬁi% @&Eﬁ%@eré/‘@% d A
orne s ng a ex+ | nstrunent

se@pp euspensi@n wraa@maned) rp the stnepsinee bof wthOR °adgdipgthel raw

f [.f]

r%}(f?nal I chgar%glp a@{xsé?dneg %‘rngl 2 ]?oth FE&)E‘?S&%%I f%éry %Qgﬁ%d at

qpptbkmamy $$)000 psi &ir SSNﬁinﬁtePREnhlstemp@ﬂuﬂeioc" dlret dugpensions after
ferent fro

}Bpggglﬁzca 10m was apgrqg(f atg HJ%% ?{/ﬂﬁ%&%ﬁsgor%g gx%ei #Héh éerr]lg*ifuged and

er e
ths@tidodridd forzpploximately 16 hours at 30°C.

FIG. 15 shows the DSC ftraces 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 unseeded 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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Differential scanning calorinmetry (DSC) traces for the
sanples are shown in FIGS. 13a and b. Both sanpl es

wowres/oheat ed at 2°/mn to 180 Cin hernetical | BCHES1084036604

al umi num pans. The trace for the raw materi al
itraconazole (FIG 13a) shows a sharp endot herm at
approximately 165 C. The trace for SMP 2 PRE (FI G

13b) exhibits two endotherns at approximately 159°C
ARdiad diBhS TiRedfbrt, sebdin hrdab | iRMuchbd Fhet NBetRO\WH @Ke
X-ray ﬁ::%pcfﬁ?maljgt| on atter ns, é:g[mégiests that SMP 2 PRE
@@ﬁéioatfr@mdhe k@sqﬁt%bﬂw&worﬁ ﬁfﬁ%ﬁ? prRephigdrm hat t he
predom nant formis a polynorph that is |ess stable
B |90} BeEi dudih e PRRpithtidn 4 Brefersiti A} Birinad StaH‘TéanSlbﬁbmh

evidence for thjs concl usi on i s_pyovided t he DSC

{1 acSHRIEpTeparation. i ERCOSHORN MR TR RO VRGN Y
EEG1RY L6 bR ohdzbRtin I(Tnﬁft&TN-Mpﬂrlth %ﬁkﬁﬁg ﬁﬂtpédnﬂéi hé¥fiflg. The
reheat n% the | ess stable polynorph nelts_ and

solitiopavas fijtered Evice using 0 PWéWﬁ%eeﬁlge(SaﬁFr@%ﬁo}qﬂnwspenmons
%a%%a&aq)repsreatbz&wga%g QP HESf 1Ak BRBIcBRLeRYatE I MR af adious

of the solid PRE and 0.2g of raw nateri al

feceidian ol ahi appradt SEC | and stiftzert pRPTAX-f PAParPiol Onisedsd

RfhollspdnSBR A pRIIRISy ush}Ca SRS LT BPro%8.088 bf FHH material

unti | aI | the solids were wetted. A second Suspension

ifraeonsrale i digilied wates aspgecpining sluion: AW uprseded Aarpisagpensicn
&rﬂﬂsdgtcﬁs@iﬂ&f‘@é@xl Sy éé'?ﬁeex%gé?ﬂngc' aiTRidR) Boﬁ’PJu ens1ons

suspen3| ons were ormgenl Zed at appr oXI mat eI
pete cprifuged, thentwpegatapts despnteds apdihgsolids dsied ime Yactma oven at

WMhéf&?% nhgiogeni zati on was approxi mately 30
C. The

uspensions were then centrifuged and the
sol | dampid dmractsnzaézapf &XG-niedt Sép\ys h@gmsarﬁpn 86 the, DSG @aces Jor

t C a
DU i P RAQCER SRR 08 ADFELEH o
2 onm8®189°Crin h@rnwecallwatdla,d a@@amem pmSu ihe dasherhling. reprhesnts the
f t
R g S SEHEE 90 U S O R o
mlmephlcaﬁxtete honogeni zati on. The trace for the seeded

f ﬁg‘p Iclgir? \S;S e raé,v|ﬁl(1)énlt‘1’gl%3 etsnﬁsgtg% %fgd%%grt“@g %g‘p !Sl}zoﬁ}s C {}a%q% ‘Hhdotherm
palk yieoaptctedTineltief deeperaige of iy mppeatesalt mdlcmﬁﬂngtcme tsbeel

T élé’”orfme"r@g?s;wgpa B0 L0

durlng PreC| pltatlon to Preferentlally Forma Stable

temperature (approximately 22°C) was experimentally determined to be 0,16 g/mL. A
0.20 g/mL drug concentrate solution was prepared by dissolving 2.0 g of itraconazole
and 0.2 g Poloxamer 188 in 10 mL NMP with heat and stirring. This solution was then
allowed to cool to room temperature to yield 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 aqueous solution containing 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 resulting presuspension was
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W0 206046631 ng 0.2 msyringe filters.

di ssolving 1.67g of itraconazole in 10nmof NMP with
stirring and gentle heating. The solution was filtered
| t r aconaz oPET/US2004/036604
nanosuspensi ons were then prepared by adding 1.2 L of
the drug concentrate to 20 nL of an aqueous receivVving
solution at approx. 3 C and stirring at approx. 500
anosuspen5|on was prepared by using a

e
ff‘ﬁpm‘i%ﬂ% i ~i€g (opét fop agppe. 4P minies A 6&C Alhe SItSpatsmmam ltieen
eentrifigetl) the Supeiiabi deBdhtddNEd tRE SIN Rt ROk | gnoap vaclim oven at
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nor edsr%g%{eesgié% '8 %%d Eﬁ%vwﬁlﬁlg ov WIW%&#MF% ol by
seedjng the drug concentrate Sanple preparation. The
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déaﬂﬂﬁ@ﬂqb ri termndto
f;g aRlologgior S 83 AR TR Blink sEAE e
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d&lerditkdRO
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stl rring. This so
SRR TPERpRY fest drugroyicatrac)avea pmdsminumtt;t @ehpB QK W HRNessA

thB16 8&h t e L was ately
S &g ORERP i SRuTHRRHY SFRL oGS gbliE Tolioamy an ersems
s, ltt?gl ]@be‘fﬁﬂgﬁ aging axdu@dube ?ﬁh&ﬁdﬂ@ﬁ c6/etlks @lf ﬂiterléhs Qa0
C e daueous sol ution was
rral n ﬁ;al ne%[ gltug fgc(é,h%%tt%(f ‘g&olt ithen, gﬂe@ o duringnige
mtcﬁé’reamtﬁltqncﬁmdsmmpgenﬁaeoxr a3l su¢inBaithe e RIS h&1Pm ﬁ was
prét%renﬂﬁ hzed at ~ 3,000 psi for approx. m nut at
suspen3|on was then centrifuged, the

super nat ant decant ed and the solid crystals dried in
ALGEQLY 3 p@fizdtion PeocesbebefoSMBIEhS Bicifat1ed

paet[d}ga concentrate was subsequently aged by storing a

room
Example A:

A solution of paclitaxel in NMP was precipitated in a surfactant solution
containing 0.5% poloxamer 188 and 0.05% mPEG-DSPE (with 2% glycenn as a
tonicity agent), at low temperature (< 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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tenperature in order to induce crystallization. After
12 days, the drug concentrate was hazy, indicating

w0 bas/oemyst al formati on had occurred. An itracPCHESL004/036604

suspensi on was prepared fromthe drug concentrate, in
the same manner as in the first experinent, by adding
1.5 L to 30 L of an aqueous solution containing 0.1%
deoxychol ate, 2.2% gl ycerol. The aqueous sol uti on was
Mﬁh’ér rﬁogigg&ﬁzaﬁbn 0 ﬁilﬁﬂ_ﬁ&),%a‘ﬁtidild sit@be tef suspddsion Wl Udxbdithed
the addition step. resul ti presuspensi on was
WpgdighiTeasEng Me: ,aﬁﬁge%iquéﬁg%ﬁpr ox. 10 minutes at
50C. The suspension was then centrifuged, the
Exapp1eBf ant decanted, and the solid crystals dried in
a vacuum oven. at .. fo 35 hours. Sanple :
char At SUPHULPE Bipt a%ir bl s 11 1 p’iff"lp?t?tgg?;? BroVKRsFY Solution
coRRinitEeol 5¥owiepaoxinte 18R endm g3k wdg ynRBG-DREE dwith % w/v
crystals. The resulting patterns are sho in FIG 17.
Bl¥FSIIR 2 S tonisity 2850k 16 19 rERPeEaRpe (- izl ( e rigfa usRggsion
VIlE GRECRNLTAt @ikh We bifigd8dnémifafiaidl of 019% OR&¥)St Hibh th@sure
nore stabl e pol ynorph, In _contrast, the crystals from
homogentzaiag s sairiedoat immefiately pfigr pEFREACR-alted PiReEe of ~
B o e e el R R of
the sspemsion Waeexamined using light s¢atibringy ddiean particlggiza gras Afumed
the formation of crystals of the | ess stable pol ynorph
SAinidiecdrug concentrate, which then acted as seed
material during the mcroprecipitation and )
honodeaelgtian e paslitasel @uNNB’t Wag Propipitated dn 8¢ @ipfagiant solution
( 8 o i ol | ~er
e e, T58 bl 0o hPECRorI-(PAY 2%, Edegp, o @
tivikiinagema el lowdrmper@aret(KdPYS. Ehatotl suspensian yolumeiveas 10 fnL,

cli,taxel in.. | DI ' ST .
N g e S L G
imitteGialdGP et pietibit@kngdt wpesstune afs~ 26,000isCattayterapgeattige,of 80°C.

w tenperature (5.0 . The.total suspension.vol une

o GG DRSO P GRenSOR (U oS amineg e HEH
SPARSIBEI DA PRgeBisizatia®NSSVas. Aol 439, ofipariidleeeiératiader 150
after precipitation, at a pressure of 25,000 psi at a
Mnperature of 40 C. - 43 -After honogeni zation (20
m nutes), particle size of the suspension was exam ned
Esainide Dt ght scattering. Mean particle size was 186 nm

Ex | B. A | i ; lit Il in.NW ;
X AT Soiioof Ractta im0 B R Bk ab R, iRy tlugon
Sohdirf 0XEVEMPEGSDSIE (Fith 5% VitlyceiPES DIREcitWagdnt)2 % Ww

temperature (< 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.
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
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glycerin as a tonicity agent), at |low tenperature (<
10 Q. The total suspension volunme was 20 nL, with a
walewgoewncent rati on of 1% (w v). Hi gh pressur ePCT/US2004/036604
honogeni zation was carried out immedi ately after
precipitation, at a pressure of ~ 25,000 psi at a
tenperature of 40 C. After 30 m nutes honobgeni zati on,
particle size of the suspension was exam ned using
adnghiktesed ab tacsubjegy. ’l\haformaratléml of ;&blﬂ:&e!lvﬂa‘tlé’l@ﬁpﬂmred by the

R e R e R e L A
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ow te
e ha ol ASF B s et ST b0l Sy o 4t subpension.
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gﬁg éﬁtl s, carri.ed outtj €t)égtel after
B Sﬁn e ormyfatign Gpriaias, the ypface B 00fyePEGIDSPE only.
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ize. o e syspensi gn was exani ned usi.n i ght
il dep ¥ mgigating: e thy pagiclggdo peilisveABout 45%
of parti cl es were under 150 nm Exanple D: A solution
DPfanipded 1: Sabiity d)ﬂPaNNB(e‘l\ﬂﬂmﬁ cref Partitiad Bolder Btréss&Cérddiondt
sgl !iti gn cont ai ning 0.05% nPEG DSPE (W th 2% gl ycerin
I3%% y agent), at |low tenperature (< 10 C). The
t ot alStabilip esTSihe %uMﬁicwﬁEpabﬂﬁxélopmclesV\p&ﬁhr&i G Example A of

concentration of, 1% ( h pressure .
H wastpsied unizg atcg}erqtféoftrw esrlw%msgpra&e@a C for one

ﬁBﬁﬁ' RistsAb¥R th FRds. ?9 eSS Wetm&h parttR S ankdsthe 9§t ﬁ’ercentlle
enperature of 40 C. After hom)genl zation, particl

*sqﬂz rempfned pratugliy prchaiest Nasemrretipmues ehspived Far dhet formulation
Sl bR 4t alMBR BrR@febts CA8oralAiBn Was es%ﬁ'éteﬁmy n@éﬁﬂﬁ?%al%gle
Di ssol ution Characteristics of Paclitaxel " Subm c n
sieer beferceandonfier o mipge derication| mdcoramatieg thes differencs via the
ﬁﬂ%g@%uggr mul ati ons of antineoplastic drugs is that
they do " not dissolve in order to facilitate | ong
circul ati on when - adm ni <PerBg)KA0d subject. Two
formul ati ons of pac/l?‘lg%r)?%ﬁmﬁartgl Clpes prepared by the
nmet hods descri bed in Exanple 19 were tested for their
wlydre|Biol reprsehty 98T perodntits ofthapanialé sige distribgtion before sonication,
I n.
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not return to 100% after addition of suspension. One
f or mWhils engcidie rembpdiments dhakg) beeacidusisted f dndr despyibled xamsrous
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scope of protection is only limited by the scope of the accompanying claims.
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The results are shown in FIG 18. In both cases, %

transm ssion did not rise after the initial drop to
wW@bwan4®d04s i ndicating that the particles do nPCT/US2004/036604

di ssol ve. Exanple 21: Stability of Paclitaxel

Subm cron Particles Under Stressed Conditions and Upon

Storage Stability of the subm cron paclitaxel

particles prepared in Exanple A of Exanple was tested

' accel erated stress testing as well as storage at

5°C for one nonth. As shown in FIGs. 19 and 20, the
Whatis grimed 61 e size and the 99th percentile both

r emaj ned 'rﬁétyﬂii oy ;Héb%ﬂ Q%am{\i@exﬁlgﬂrd%%()h%h WRSubmicron

observed or the fornul ion either, even after all
petiisles pf paskitaxel or ifs dﬁg@h@g@ﬂmewdadbe selytillity oBwhisly is greater in
a”@?ré%is&&e%&‘ Lt ok Gn Qesfe&ﬁlg sBfYentahitGE aé}ue%hé‘ Yhé method

soni cation and conparing the difference via

chwpftising thgstepprft i on: (P - P993 ) XI OO % Aggr egat| on ="

" where @9 r %&ﬁlﬁ%ﬁ% fhe WAl RSAHS B Ao?vem‘ orttﬁbesepcﬁlﬁt' cle

size di sty bution before sonication,

splyptes both theoiidr-missible first $advept andie q@acmduselwglteuﬁz@ surface

. i ! o -
B o B Ao B 8 it it ey S o fydrophili
polymer;ous nodi fications come to m nd without departing
fromt he iri

D oreet T 5’| ' dgﬁgl@mg ?sclfg&gﬁgﬁes eageo%grﬁ,gﬁm @rgth%ater.
raisciblerfissh ol vegt tO|falTllll’BSOIHt10¢5 CLAI MS What is clained is:
1. A neth far. t| on
of submi cY'on F%IF( {%ng%lf):séiug g’é{fg |%t axgﬁkgwe%?{ d%gge?? ative
sogrpdemelparticles apdl ubi ity of which is greater in a

wat er-m sgibl e first .s |

that 15 aiblooderopfizfhy B saisiold B G aRbAAR
pattjcleshasiingan avemgd Effectied frtichd saei dﬁ less ﬁlaI[ gtousloV@nt or

t he second solvent or both the water-m scible first

sol vent

rodt 71 er - S0 LA 1A il i f o ypthetic

wat er - sol ubl e or hydrophilic polyner; (ii) dissolving
pacl Bt axeTheor methpdderf valeinye lsonpesiivitls the tphespholipid s

ﬁfl?é ?ﬁ flg hdtng, 1Tt %ﬂﬁ{;s}?ﬁ&fdyfe&aﬁ&&ﬂﬂn@ sol uti Qﬁcyl(%lyc'e)o-

e sol ution the second sol vent to I ne
ahqsph;@ﬂgpdﬁging,n phosphatidylserine, 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).

5. The method of claim 1, wherein the soluble or hydrophilic polymer
conjugating with the phospholipid is polyethylene glycol (PEG).
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of particles; and (iv) honobgenizing the pre-suspension

to forma suspension of small particles having an
war@sage7ef f ective particle size of | ess than BODUS2004/036604

1000 nm 2. The nethod of claim, wherein the

phospholipid is natural or synthetic. 3. The nethod of

claim1l, wherein the phospholipidis '

phosphati dyl chol i ne, phosphati dyl et hanol am ne,

dlh aC)f;I -gl 'l?'l&‘eleﬁu@lﬂb@t%f’lbﬁﬁﬁ anaéra?tme}m@hgsas@éd Sh SRS Rap
phospha inosito aosphat i dy cer ol

Eaves et TR 2801HEC 530 G50 B0n0Re 0d FEEL 5000, PG 080,
p?@%@a9|lpld or a conbination thereof. 4. The net hod

f claim3, wherein the _ _
Slr ga ! ;:g:,] A oﬁag ?agmh aln %h%rrgnn&el Slugl?al oe}cﬁ lerhg rgo ymer

rﬁﬂgahﬁg wh ﬂga-l p&@@&@nﬁaap Ew@teh&mi thBigheip(doMREtng of: dextran,

nlto chero pho olanlne ( DPPE) ,
7@’21?999’ %@i’%%ﬁ% 4% ne (DSPE), and

dloleolyl glycerophosphoethanolanine (DOPE). 5. The
met hgd of Tigd aiethod , ofWdigifreil nfuttlitﬁt ®ﬁipﬂbh§ rmlxmlgyﬂroopial Witer-
nmer. co ating mnth ol
R UR it SHienp o i vetapephvest B 30ENE ryBimitdiy S solvent
ghPihBsEondBsiva@it B sédoad Rixfack moBifikesieerdd fffoaMht Reoug rcohkisting
conSJstln% of PEG 350, PEG 550, .PEG_.750, PEG 100%. PEG
o @BLomISRETaREG, caLfRfc PECEEh 6 2nignic FibaciABisn OBl WiATHA
AonidEERIBakiB Rtk 10! biblselca plvdlfiess. pol yrer
conjugating with the phospho ipidis selected fromthe
group con |st| dex

et oy y1 b TERBUE I Bor P Shateens. S MRrifsn

Eopalyinet ofwytemgeren@mmxypbpgem xing into the
waterm scible first solvent or the second sol vent or

bot h .t he ter | | v
ool v ® IR Fei 3 il S, iRk Ble BRbARE of PSSR tna
ox pup yene &i copolpgeradf ox puthydene endsanypmpylamt is a bk copotymer.
surfactant, : anionic surfactants, cationic

surfacgtan j u

b ol o5 carTemgft AU b3 ach BRGSO
wherein the second surface nodifier is a copolyner of

oxy etlBy| ke madode{ plaigpyi whrcin thg, watpranigeible Jastsplventds At
1gLelidifyecopol ymer of oxyethyl ene and
ox E@#ene I's copol yner of oxyethyl ene and
y poly y y

(0)4 ro I ene is a hlock _ copo
yp py The method of claim 1, w ere1¥1 the homogenization is carried out at

about 30°C or greater.

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

effective particle size of less than about 400 nm,

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

effective particle size of less than about 200 nm.

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

effective particle size of less than 150 nm.

-47 -



The nmethod of claim@8, wherein the surface nodifier
i s poloxaner. 12. The nethod of claim1, wherein the
wowioen4asrsci bl e first solvent is Nrethyl - PCT/US2004/036604
2-pyrrolidinone. 13. The nethod of claim1l, wherein
t he honogeni zation is carried out at about 30 or
greater. 14. The nethod of claim1, wherein the snal
particles have an average effective particle size of

| ess ghan Tbaiethod 8Fc1am 1 Aifther EbRpASRERE 1RingGhdoMpdsition.
wherein the small particles have an average effective

particle size of lesg.th bout 200 nm. 16. The "
et hotb- of 156 dpsihos SGFlgme T eI A Ferdiing of tbe Apesitgn
%@@filgae ﬁérﬂ@ ﬁltézﬁ%dma][sbiulab@ aﬁdlﬂ% @f:%ﬂdeﬁﬁvdhh BEfortSRixiHE amd
-17. e nethod of claim urther conprising
SPRYPE PYS tH"gS“BEfF@u% AR ARepti §OnGHPS. ot hod of cl ai m
17, wherein the sterilizing of the conposition
conprigses Tk anidthed 6f ¢ldimr i Tygwhichsn sied sterilvingaofitht lvemposition
second sol.vent .before .m xing and carrying out the
éﬁ%@%ﬁﬁéﬁ?ﬂgﬁﬁﬁgg%ﬁ&%?gééeptic conditions. 19. The
nmet hod of claim 17, wherein the sterilizing of the
conpd t i dine coethod oEsclaited 7,| ehéreint thei sigrilizieg pemprises dwat
%gﬁﬁ;ggnnethod of claim 17, wherein the sterilizing
conprises heat sterilization. . The nethod of claim

20, wherein the heat sterilization is effected by the

heat 2di t hiThe msthof ohelgjerdOz wherein therticatsterligatinprinefénied by the
Ves, . ; . : £ or.

3P R e RA0L R R VHRARS OB E 59U §fa pBftne wnd

pressurizatiomegurco Mgsiesbzatiganma i rradi ation. 2 . The

met hod of claim1 further conprising renoving the

wat eryom sainbl Gethbd SIr Sy &t FHLUT t RGISHIP SRS Afhma

The nmethod of claim 23, wherein the renoving of the

vaedigtioni sci bl e first solvent is by the rempval of the

first solvent is by filtration. 25. The method of

cl ai m324, 1WH&efiol of A8inf 1 Flrthad doBipribifig %nﬂﬁfﬁfg th@Water-miscible

ultrafiltration. 26. The nethod of claim2Z3, wherein

e sPYA\IoHYhe FuspeRsiotmt er i sci bl e

24, The method of claim 23, wherein the removing of the water-miscible

first solvent is by the removal of the first solvent is by filtration.

25. The method of claim 24, wherein the filtration is cross-flow
ultrafiltration.

26.  The method of claim 23, wherein the removing of the water miscible

first solvent is simultaneous with the homogenization.

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

the suspension to form a dry powder of the particles.

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

selected from the group consisting of: evaporation, rotary evaporation, lyophilization,
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first solvent is sinultaneous with the honbgeni zati on.
27. The nethod of claim 1 further conprising renoving
wo b@shiani d phase of the suspension to form a BETUS2004/036604
powder of the particles. 28. The nethod of claim 27,
wherein the renoving of the |iquid phase is sel ected
fromthe group consisting of: evaporation, rotary
evaporation, |yophilization, - 48 -freeze-drying,
kARl dr)ih g, alibMfratics Netirifiupgadni, dorceffieidc Gradtiopitibn, high-pressure
fractionation, high-pressure filtration, and reverse
filjeatign,agd reygrse 9PSet hod of clai m 27 further conprising
adding a diluent to the dry powder. 30. The nethod of
cl aing 29Thevhethed of ¢lhien 2T futbertcomprising addinigea digyrent to the dry
parenteral adm nistration of the particles. 31. The
PREEFOd of claim 1, wherein the conposition is
fornmul ated for adm nistration by a route selected from
t he 39r oufFhe orthod of nlginn 29, Waeraim therdilpent 3y gyitabls forpasepigral
opi.cal. t hal m c, nasal, buccal, rectal, vaginal,
aa‘??g“@iah?&(gfggenpaaﬁmmﬁz The method of claim, wherein the
particles are not soluble. 33. The nethod of cl aii n%i.
wherdin fThe methradi off eleimyd, Whereinglhe sgmpesiipngis, foupplaed &y
ondi.ti.ong or 0 r : BB @2 Ubdréméral, oral,
a@%’ﬁ%%trsllgl? gx%o#d%u%rlﬁ% E:e‘raoﬁ&gé?fléﬁl@g of lggcl i%’axel or

pulisoraiey; topial, vehtiedmisonaselsbuseadpegteldvapipal ped rnsdrsgalof
claiml1l. - 49 -

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

33, The method of claim 1, wherein the particles do not aggregate under

stressed conditions or upon storage.

34. A pharmaceutical composition of submicron particles of paclitaxel or

its derivative compounds prepared by the method of claim 1.
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