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solubiliz
caebm«yma&gmquutdse Sﬁdlﬁllm meﬁ@rcen@lo@m ny@@kﬁéthﬂ@ah@&sea
surfactant., Surfactants that can be advant ageousl y
h%ﬁ??fyml tselplose, hydrpxypropglasithyjcalisiase.money staflineteeelose,

| ud
mﬁ%ﬂl 48 r??galh&n% on| cthe atpgth ?ﬁtg{ng’rlly {'{Qgﬁf QO?’QLW‘&% sodjum lauryl
subfaten folginypyastidsny (PAPY E}ﬂ)‘l)i(acr?ﬁ@&ﬁﬁ)r 8R4 StHES AGAE tcﬁ’u@r&@

those which significantly reduce the tendency for
zvgifterieficoiarosiopic susacianisc Bithdr suitable sinkikzers are described in detail in the

L L NI TR G TR -

Appooidtiei sndThebhaaddutical Society of Great Britain, the Pharmaceutical Press,




al cohols, aliphatic amnes, or fatty acids with
et hyl ene oxi de or propyl ene oxide; polyvinyl alcohols
wohodiokises ent nol ecul ar wei ghts and degree of PCT/US2003/025338
hydr ol yzati on; polyvinyl pyrrolidones; and the
surfactants of the Brij, Tween, and Span series.
1286, ovliich is indospurated by réfacherdeeraia) Sactoftatiiliksth afdbmmercially

su oni.c aci ds, sul phated pol ygl ycol ethers, and
axéqlkﬁﬂgmg&r C@‘bﬁ%ﬂ@gﬁég Phitechaigres knoxmipthecark ur f act ant s

i ncl t i and fatt

i nos oG B RO BB LORP AL S Rn v itng mgen the
dasage formopijths tng and cengtps bEl@ug Thesferably Uht RAbilSeARRIEG o the

to.the cold solid surface by way of application neans
sqlgfion i somssaytration of fess tham 99%e; morespreferablly tesethen76%smidietren more

SULERC S tdag, enbodi nent shown in Figure 1, sprayer
p11r lfﬁg etsﬁckeﬁélr%eslgrés' for applying the solution to the cold

surf H‘@stabﬂﬁ)zeﬁjlsaised,kvﬁé‘[bah%pﬁo&tll?rh@_ééc}jtl’o th& Qdﬁﬂé(%ﬂéfgadrh& to assist in

avai | abl e sprayer or can be a specially-desi
salphiliziag thesgigbilizearayen drough pratey ivogld e bs obefil rsotubiliZeehe poorly

rf.ace can be used, such as neans utili zing
Wg{r%g\g?lﬁ@?dnl%i lizing a difference in pressure,

uti | inZdRGEnfddBh&R! the %aﬁmﬁéﬁ%cﬁé}%t&tfze&ta% éis&ﬂg&garng.p FSJinfaCE%}’ltS that

tenperature differential. ternatively,
cag heradaiantegeansls lkophoyied hEiciican t2 remijlyliRtone@dty thaeRkilled in the
a%he soluytion to the.cold surface in dropw se fashion
pnd,include karious nopipnie, gpiopicreationicegd amphptesiersurfactants, or a blend of

the v GehRAlk, LaGEE Yoo A UMM e

DR BhAR, PR Ya bt ol e en YRG5 B tondency

fog Beutil dmpletstof thendisawakidususiphageao agkibiikrats/ PBEantiles of nonionic
ans known to those skilled in the art

su?.égtlajla‘é %Eé&i} tgg pokvplkylepg elygel m@md]?mdelmﬁvmp{roducts of aliphatic
oAEOI, S Bt el Ry BBt 52 of BB S B gty

alécwpeofalififsrest moldodanyéights ehaliee of IR PatioR? or%?\?hg'{lﬂ
a e

surface g&y be used, and it is not necessary
Py&ipifancs; ! the sydastansy ofitheBrij, tTwesneand Spkh atricsolArdonic surfactants

S P e A8 155, Wt
sulphof@ehid &cid NCaiHE ShrleBhe iRAGIE t%ﬁﬁ?c@f@}ﬁ ggré@gunds and

very | ow tenperatures so as to subs
faftyhamingb.ut i on upon contact. Exanples of solid surfaces

i nclyde byt .are not limted.to g rotating drum a

bel t“fheacofcf%?}‘%émfg‘i@rfé’“mfﬁss. & FivEsifa el o ORAFISN Spanad side. The

ReloH 4 HIplikd tARR ! - byt ARG R R aw.g: e .
Sosuffic@gﬁt§tsugﬁb$ﬂ§?gf e 3083?1onapé&%ﬂggggﬁ?$§pﬂﬁdpnmnnMe

to thedmestrsidoafithattld sobdmirfice. Wi thh einbedia@ntlsiowd iA®8gure 1, sprayer 11

. referag%y, t he Eol tion is substantially frozen in
is yheacapp, fr apRlyng the selutionyie the peld serfaget Bpraveel Lesncbe a standard,

S a1 ution is applied to
“orh e co %agg?@g g éﬁgﬁgﬁ%‘% b 5? ﬁeés §a%¥ o(%eﬁllgfl%#w SR E%Et Ahy jmagaps for
applyerezths solutidreshé beld soifoeas 6O dsddDARN GO ReARS uﬂﬁiiﬁ% %ﬁ@ity,
.ﬁo,l d syrface. The solution should be applied to e
utidgng 4 ﬁ?@éﬁlﬂﬁﬁﬁmﬂﬁéﬂﬂﬁﬂﬁkﬁ@égmmfdﬁh&Eméémmﬁﬁdgghnhnpaauue
: 0 JRTIN or on..th | d surface.is
L P U e A b o1 R S Bf BB 1656 2'Bay be wsed to
apply the solution to the cold surface in dropwise fashion, or a roller, a brush or other

capillary action applicator may be used. Alternatively, vacuum may be used to pull the
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contact. Preferably, the rate of application results
inafilmthickness of less than 5 mllinmeters, nore
wonef@eaoBy, | ess than about 1 mm even nore preftaSapBY25338

| ess than about 0.2 nm and yet even nore preferably

| ess than about 0.05 mm If the filmof solution is

splatios obttheicoldistnfader Qher typeshif apsiatndmeats 6OMNA6 those skilled in
Wi th thfg cold surface, the solution is being applied
ﬂ?eo?BTH@V Rged apvellat eri al of construction for the cold

¢ ial that i ble, of. being.
T e T
cyfitdr i1 thad s €@aisle bEBdih® thairfiaiféPat [SWAmBRRRES 3nd €8 be rotated.

heat transfer. Exanples of particularly suitable
Hextexes, anpy salid susfaes may be vsed, fustit isot aedegsasyutbitithe surface be curved

T T
rételeighyctise@ ds ellld9okPhthe SR $Einl sSsoltPliate rah? t&ibe 1alaintained

The present invention 1ncludes cooling neans [ocate
apyesx ilovatempesatuiee s eciorsubgantially dfeetdtbe sallrdorsopdnttontact. Examples

urface, the . cooling neans adapted.to cool the )
of R oI P AT fPiied o P AeiBiRRIFUBe a D) A aic e like
any gk tabhewhERER soluifoh ‘f@é}f})@ea RORE cHid sluh’ééepsgloﬁ}d be sufficient
cryogenic solid, a cryogenic gas, a cryogenic Iiqui
suph thatltbasolttiamis Sebstdnitiailyl froaqedobe aftér doagehivith ey 30 Qate.
ng VE&Z?@4/064808 ECT/U 2003/ 025338 tenperatures. A _
SraBfentbe selufpris sybgiastialladrogen m less than ene minste wnes| doptast with
f j [ . . asqifo
e MR PR R A s 8 B iR hTRug e sueh that the
sotatien substantidibt fréezesindess thel aw stbsdfupee somtactRAtHhe @bld surface.

%aterh such_as, for exanple, nitrogen. A cryogenic
The slpton shoyldbe applied torthe surfase |sieh that the fhidkmesseofitherzultig film

' . . for .ex | e | iquid,.
1o} Bsofliott e HURD R sulrple €N FRRERt o et lnip sseppds upon
céntil Brefably, Gy kdt@dLipplidatidBeilisSn h FAMhIRREsObr HEythhf S
into the inside of cylinder 12 so as to cool the

mglljffeiges nadre pesferablielessithan abput benreydyed inmee presérably 1éss than about

o s B S et 3T L a5 P2 St s
neRAbasdtiay Rz ite M dosik baeshta& Wifiahe c%? GFEdeY 1@ ‘solution is

indirectly, so as to cool the surface. her neans
beinghppligdttdeeqedklyace known to thosed skilled in the

art be used as well. The t erature at which the
col dﬁ%?‘ﬁ%?&éf%fs?88$tﬂlcﬂen E%F%%Plg ggf&ﬁqelca@ Bpamtmaissial thatis capable
' ' Fon..The .
oSSHILE) S0 BNt SALNERLS, IR, ADSARLHLE BT s one

thahertables gbed beat triesférr Exampiespdpaticolbrly beitdbleaaa@BAIE of construction
prior to contacting the solution with

[ I
Tof i i sl ruclaladlon adssa.imd ceremics he
| . . - .
Sol | oS EmpRRnt Frkhidh ke ol RRR IR B BR A bl 1 cora

supfaceis mofk ciitieal.f r eezabl e organi ¢ sol vent and the

tenperature of the cold surface will inpact the rate
of f'Fl@f-eQrpW@t sventipn igeludes e@aling means located proximate to the second side

of the cold solid surface, the cooling means adapted to cool the surface. The cooled solid
surface can be cooled using any suitable means, including those utilizing a cryogenic solid,

a cryogenic gas, a cryogenic liquid, or a heat transfer fluid capable of reaching cryogenic
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As used herein, the term"frozen solution"is defined

to nean poorly water soluble drug particles and,
wopbi4masdoBy, one or nore excipients, suspendedPCm/U&2003/025338

frozen organic solvent matrix. Such frozen sol ution

is formed once the solution is substantially frozen
tempehnatnres e domgegeaictselid todufmed ay tatdrabthandudlifids baes: the freezing

Preferably, the_cold surface i s cooled to a
PP‘@ﬁﬁﬁWﬁ% SEChe#s, Q¥ ekagRle, erkonglip¥ide. AcTydeenis Zanmepes amaterial

. ' . . f I I 30 C .
T T A T iy —

liquicds pnekeiabitayisdiquidmsdw H febRbbirt 0E whie AGENSS, BY dXhmple,
of  the organic solvent, and nost preferably at | east

liguid mitsegenwln e embedimants shommtin Figuresel anskyariots Koinwgiihder 12
1 abl t col.d rface i.s i ntained at a | ow
oA o 2y RS 8 o e 2 5 S S o
c§liiRleP I DCRSHe BihbbdifcRf SDMMtin FIMEOS ) é’élyéégeni%%aﬂtr&@ﬂr'aggm 33 such
out. The present invention also includes neans for
ag @ifregemer lidwid ¢arborediosidt utayde placednin ¢dntact ofittl thaicdlderface, either
As shown..in.Figures 1 and 2, one exanple of means for
oL R TR oRes T po) e ubipe CBher mrsahs fhs soelmgie eurfice known
t0th8&a RARATRING abtn Y THEH ﬁ'aﬁ'&%ﬁ the frozen solution off
of the cold surface angt en allows the frozen
sol uThotentperavere gt which yhd @dd bwrfae shdull@bé tatdedtortidicRpenPupon
WD 2004/ 064808 PCT/ US2003/ 025338 or directly to
the organis sobvest el vRgts wed inthe selution. ddwepld solid ispifage sheuld be
r LIzl ng essur .
R G Sop Qe NES LRE AN el Bl BhE PRl aratnis ptven

pridreto fconizeting the baltii@nwith @8 dol®sdlidl sdrfiél o @0 ensure that the solution
Alternatively, a non-stick coating on the cold surface
S%@PHalerﬁ?ﬁZ?s wonseatertwitl thswsalid strfacke The differense between the

i_eur show 0 t. tray 16 ed a .
LA ek o0k R BRI B SEHES e BdR R R arce i
inf2i0the gatk bOffedAie; ethé §W@lionl 2, and a secondary tray 17

as optional neans for cooling product tray 16. By

cool Apgsadhergin,chiitsrmt frayen soheiondis defioe tosndeapoofly ozesn soluble
until. ready faor further processing. Mans for )
ai? Bhcielss A pebiRRall; B3O RO R pienL SuSaBEE] e frozen organic
sobVeRE BRELN B IRh TR ZE iR FORRADHAE %efsﬁfuitiﬁﬂ & ﬁ%ﬁﬁ@ﬂ%%ﬁozen

invention as well. In enbodi nents suc ose as
withinpeepnds afferXontabiewith teenldairfaté.on is gravity fed to

the supbsequent processin teps. In other_ enbodi nents,

ac oﬁr\?%ﬁﬂy»éﬂw d 5@%9&&1 @iedttpéﬁgmg?ramoffat &gl °C below the
fr&e2inst ot WE 4t e nove. the.

or §§t rgl Ogtﬁsog Iﬁ\%le(ﬁ P %)%%t}%’gh? roze nragfgoﬁt than &q %@?@6@6 8 ing
pogeroditlad organit helvereseveh inge grefigalilatat leadts.cCHéldvreSreezing point
ofz%vent, renmoval means i nclude sublimtion and

dbaprsraiciseentesagd e praferablyit lassl 101 bddewithefieszing point of the
orgzﬂﬁ!: y&i@erﬁ.u be@?a:oéyz Ql?et cold gﬂ&a%g %st Iglﬁikl%/a%?&ggﬁlt IFPZH%& Iée(mrggg?zfn[}qgofor entire

I
t nospheric e dr§|ng,

period of tgmeatuting fwhic the ptoceSOIVIA predenBRERRHNAS being carried out.
evaporation techniques include but are not limted to

di st Theeseshinyeitionialioancludrs meansajordempyigs thechoreg selsition from
th@§olﬁ @Mcep%st 51}118\%% it if'{glulrees dnd 2, one example of means for transferring the

frozen solution includes a knife blade assembly 14 which flakes the frozen solution off of

the cold surface and then allows the frozen solution to be gravity fed to a collecting surface
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the art of solvent renoval. In order to enploy such
evaporation techniques, the frozen solution is
wdesidroakdoy first dispersed in a liquid that ispParas2Be25338
with the organic solvent but that does not solubilize
t he drug substance, such as, for exanple, water. The
ondizertlydb fimtheayercegmgp afibiatibe, gesereps bikE of &5l BEother methods
drug particles after the particles are dispersed in
wiiirele A peeshyts diETentioh e odes AppromsAse Meansoe renzoyimg:ths drozein
j: [ ri i ques. .Mbre .preferably,
SRaE ol 0ol SRS BRI, FIST: sy F @l SR furtece
would gemit itemtizeeowrl of tedizkn lufibe” Ons or | ess, yet
even_nore preferably 5 mcrons or |ess, and nost
pr ef Egabisyl andm dsowiosta preduct tilyd brusediast 4 crgleckinggsurface for the
tiel.es have a high surface area relative to
2N L7100 PR Ferlpigt oy g e lpleE 46 o spepmry ey L s optional
meBYERE b&BlingMYARE RSP 06ISBY codlirdl 8 pﬁ)ﬂﬁ%t%?, hE §61utiBAis kept frozen
contribute to a relatively fast dissolutron tine.

uptlapaddyalot furthehpropessingc| es prepared according to the
r | east 2 nR/qg,

resept ipvention have.a surface area at
P o Vet BY Binroind B obtan us Samruionacusing Siep Hight be
&eddaliSR @R/ d r o
e 5 gt enc el s, IR VEROTRIALRLE, BBkl in Fiss
1-2otheHoeen siditiorers gravitytfed arthe sdisequbhtipropessingGleps. IBdthée
Cﬁnc’gi ned wi th any pharnmaceutically-acceptable carrier
epRoymgRts. 3 ePvEYohcquldherused o franster tedroren seliben.capabl e

f, 1 en.. . The co sitjons
o "t REIThR b Yal ool e Ao THBY B9 el sef AR BRI b REzen
sodwtidn, dferctyqrdatting fhie késtiltihg b Patisles. OSuitibi é’c‘)lh\%ﬁf Rioval means

. readily known by those skilled in the art. The
include seblippation agd susnoratioasExsmplps of whlimatentetmiguesrioclude but are

A R SR H B8 e it
thPae{oEkalrEM refnbPal A IRAGMPRRA I leGaRRat RMACARRRES HS1WAE blt'Se not

.present invention exhibit anin vitro dissolution rate
lingitechto distdkagion technighesemdisptayetrying sevhbiqats, af kidven by those skilled in
unprocessed drug, .nore preferably at |least 5 tines
oL F T RE AL D iR R OLBs CHRFHD e aipB Abe frozen
sold{o iPHEHRAbRYirkt Blpek L83 a ﬁguitd' tﬁrﬁgs RECIRE with t[‘lganorgglﬂa sQent but
t he unprocessed drug, as asured usli ng dandara i h
theti daes noli hudiilise thedivgtshiosdiance ksuolas, tfor dxampts, siidr] ed in
the art. For exanple, within 2 mnutes, if the
unpr DAFREWV UG avGragengeticle size pliba respfing dsag particlesafter the
APQELAE ALkpbil i ' ' ; i
P ab St L2 a7 TR D B (RO B R gone
light seatieting teahmiqeesb M e tprefbiallys the sheanlvionend dveRgk waficle size is 50
despite the fact that the present invention involves
IICLORS PT 4SSV B grorerprgtorahls AP migrons 1 legse y¢tievemmore preferably 5
A ' ti.on of the follow ng
m%icg{ﬁ'p g%,g’ @E@%@l‘%ﬁ*?@@@@%ﬁo{g 1??5‘ purely exenmpl ary of
t he Teasaiiing divig Phttieles hald a RighlstrfantledlelLG00tASEECIA Bat are

by wei ght, unless otherw se specified.
not processed using the present invention. Advantageously, a high surface area can

contribute to a relatively fast dissolution time. Preferably, the particles prepared according

to the present invention have a surface area at least 2 m%g, more prefereably at least 5
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Exanples Materials Cyclosporin Ais a drug substance
that was purchased from PCLI Industria Chimca S. P.A
wOo2amaneks08s a drug substance that was purchase#CTusm03/025338
Spectrum Chem cal Co., & Diosynth Co. -11 WD
2004/ 064808 PCT/ US2003/ 025338 Ket oconazol e,
K ég, apd off@nnowameﬁvably atiéabet pF/peas st S9IAE BET techniques known

acetoni de, carbamazepi ne,
t‘ﬁg}’(ﬁ’ﬁg@ﬂﬂ?‘# WifieaMcet ate are dr ug subst ances t hat vver e
urc m ca )
107 v Pl Ry BPEGRENEN SR EnY BhatBie ey Pirgptabte carrier
11801giﬁﬁtcmﬁmaqﬁ1hnﬁi&eut1dal ﬂfrﬁmlaﬁoﬁcﬂ&%le dal %@%‘:@E Rr&Saffifistration.

tabilizers that were purchased fromt
F GPuRPEtiensgd theigventiony mey atselindudeeortious], exm@»nentszm as standard

PA and yet hy gl ycol (PEG
refg pindlls b oDl RrouB i éﬁ%@&l%aﬁx the
Al dr TeB resthRig ad pdelelePeibiE&hantsddiV mf"éh?
1,3,5-tri oxane, sec-butyl acetate and cyc open
toythe deeg b@mesbemglm()ceamdelsmnhmmmht frrventiéi) ePréfeeibl; fihe drug
t anol , acetonit J e, acetone,

pPREIES e L FATHE e Proiehy e ok b 8 DA utiomuate of a

18881 1E f

SR e R S Uy SO e
bester thea thatl df tir wiprquessdd dnas andeainvaste @Féferablly at llﬂst 10 times better

ar ed in Exanpl es 1 60, after being
thl%éggag ;92?1% F‘?‘Ee%%‘il 2, pmersured uskgietaadardda itk dissolution methods
kbRHM '
D ssol Ut ?eg% ﬁ%)ek?tlgﬁﬁr?ag{ ugprn Ee wﬁl Mrﬂﬁuq%ffﬁgﬁu?lgocessed drug
is8086 disdbrdatlert parﬁﬁéﬁprﬁo@Sed msihg/ﬂhte b&sé&t&ﬁ@nﬁbﬁ QRuld BN least
@y ssol ution nedia used varied wth the drug
Geisalved, and is speci fied bel ow. The dissol ution

TSy AEIGR ke BSOS B0 SR

de]siiuté ﬂle]félctl’fmt i p@ﬁdﬁﬂmﬂ&ﬁﬂdnﬁh@&v&f BpirRAzagcording to
t he ﬁr esent invention was added to each veéssel for

di ss hmn.vemtlwlw fgrthem cigified by arcossidphten vfthe followmg
res uto t|c i nt.o test s. contai ning O,
egﬁ‘lptls?s 1ec nl%/ lwe%(ﬁngla(yo&b ]Z prﬁe,pé?nventlc?n All parts

arld debk&@h e@ﬂg n@él echleRBiHIRVSe jes were taken at
T 15b§20 gl%o cog Bt SRR o™ &t The 60

mn. -12 WO 2004/ 064808 PCT/ US2003/ 025338

aratef as compared

Examples

Materials

Cyclosporin A is a drug substance that was purchased from POLI Industria Chimica
S.P.A.

Danazol is a drug substance that was purchased from Spectrum Chemical Co., &

Diosynth Co.
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poi nt the agitation speed was increased to 200 rpmto
ensures conplete dissolution by 120 mnutes. The 120
waizond/o6em8li ng is the infinity tinme readi ng andPCings2003/025338
infinity time is used to cal culate the potency.
Di ssolution tinmes were nmeasured for the bul k drug
Kstrisonzrobs ketwprafes ekpresers aifvdibine Afredhigond! @meialdnt hSonide
epared acc ﬁ)g;éng to the present invention for eac ’
C%E’ a%ﬁ%eegncg_ 0COr{iso8e Peptate Areisel substancashikatwearé pushased from
tHAr : sed in Exanples 1- 60 were as
}%o%i%gﬁv\gg%g%?ﬁ%gpbxen, Car bamazapi ne & Ketoprofen: The
di ssol ution nedia was dei oni zed water containing 5.0
. % 1cﬁodi um chl oride. For Danazol: The dissol ution
Phigepia Foktd - e siahibizea thatiwves perchased fiomgth® SinarChémishI o,
and 1.21 wt.% Tris(hydroxynet hyl)am nonet hane, and
was adjusted to pH 9. For Cyclosporin A The
PlhikaBOFUBPPuRRES B-98ase SRR 1o
o GO PPl P State i B VTN I BaZE Co.
dei oni zed water containing 0.5 w.% SLS. For

| f edipione:, The di ssol utj di a_was_dei oni zed wat er
PGS e Botvis s (BRE. T St RAN G HRAN 66, and
thyleRSIgly8ANPES, TORRAL! d; N [ -

o D R PP A AP B fre A
Chemigglseeli um chl ori de. For Hydrocortisone Acetate: The

di ssol ution nmedi a was dei oni zed water containing 0.3

wt . % sodi um sodi um dodecyl sul fate (SDS). Percent

-85 ¥sik el 4 ablinity was, defermned by X-ra
P ) hobho LSS -Biduall. o MRS A8 SIS Fiomtraie e solvents
thali wdre autchasetidrom MermigptieChemichiegg.e Dryi ng (ATMFD. )

ATMFD was one nethod of sol vent renoval used in the
foll ow ng exanples. Heat transfer fluid was circul ated

ARSI BLRGH S LB R AI0TE00 s oo ver

puvehasadsesin tFishepStiehtif® d6.yi Ng gas then to the jacket of
the ATMFD unit. Chilled nitrogen gas is flowed
t hrough the bottom of the ATMFD unit to sublinme the
’ odsvay fromthe drug (s) and fluidizing the
solids. The ATMFD unit and the nitrogen gas
Patt&ii8iza AR/ sRl Al fHH-ﬁi? 'ﬁék}m ur €.
After the BVATI\/FD p}giyt‘iyag\r?égf t Cfeéhptl?lé!;?:3 gss m%g&ggé%%% é?cglved and
ontthgpasiarsipensred in Exariples T-60afet béias réddispersed &l WARr, Aking a
the ATIVE it. Freeze Drying. Freeze drying was an
Beﬁ#?%?ﬁﬁ?ﬁ?f;@%‘?’ient renmoval method used in sone of
the followi ng exanples. The frozen solution that was
repared was transferred to ajar cooled with dry ice.
.@%@m@hﬂw. Messohitioh @Bt RING&he MMBwing method is
lBI‘%r:edd onha VMirtis freeze dryer and dried for app.” 12
alsd Sofeipd Ly heredp a8 xiriit @ figsolefipnyi dihe disselution media used varied with

the drug substance, and is specified below. The dissolution media was heated to 37 °C and

degassed. Dissolution was performed utilizing three vessels per experiment. 11 to 12 mg
of drug particles prepared according to the present invention was added to each vessel for
dissolution analysis. Dissolution samples were filtered automatically into test

tubes.containing 0.1 mL of acetonitrile, mixed with a vortex mixer, filtered and analyzed

by HPLC. Samples were taken at 2, 5,10, 15, 20, 30, 60, and 120 minutes. At the 60 min.
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For each of Exanples 1-60, solutions were nmade using

the materials listed in Table A Table A Exanple Drug
wobookosaosent (s) W % Stabilizer(s) W% drug seCvaisLo03/025338

stabilizer 1 Danazol (bottle) 1.44 t- Butanol 95.68

Pluronic F-127, & 2.88 PVP(10k) (50/50) w.%ratio 2

PRt 6@@3&2@@5}@5@ Ya$ incRubeairto209 FprhGo BhsufRRbmpletd digsolutton by 120
Puronlc

3.t- But | 95.74 P
n"gsﬁéf;y’gh%&ﬂ) b Fegag)(g)ls eé%ﬁrﬂg’uﬁﬁgg %}ad@lg_’ang the infiity timelis used to

mazepi.n
Sl 1 B AR e
retceldel aawell a9 theldiuPhattiolds prepardd chl)rcﬂﬁ% toﬁh@@féﬁ%\%ﬂh@ﬁ for each

ut anol 98.10 Pluronic F-8
¥ E 0 Dissobrion Madia for dhe moggd@g@@hsme@uﬁa in Bxamples 1-

e 1.00 t- Butanol 98.00 Pluronic F-127, &
6%@%@%5@ (50/50) wt.%ratio 10 Cycl osporin A
1.92 t- Butanol 96.16 Pluronic F-127 1.92 11
Cycl osporin A 1.92 t- Butanol 96.16 Pluronic F-127
Far Ngprozen, (egrbgionzaping 3 KetoBrfem oTh@dlsMutRilnuﬁaﬁa Waid%ggmed
3..70 t- Bytanol 92.60 Pluronic
Wét. ggontéi n@r@?}gl% Spdaum phlo %g‘?'anol 90.90 Pluronic F-127
4.55 15 Danazol 1.61 t- Butanol 96.78 Pluronic F-127
1.61 16 Danazol 1.47 t- Butanol 98.04 Pluronic F-108,
Fag Pangol: Pl &840 ut{Bion&h) was d@{mmaédb‘lz)aterA d(?léigﬁitng 0. 75d\3vt % SLS, and
4808 PCT/ US2003/ 025338 Tabl e nti nue
! %ﬁx&f @ Eﬁlxﬁr%@m@g%gww{e&anww% rjuisted g BH O %
drug solvent stabilizer 17 Danazol 0.93 t-Butanol

98. 08 PVP(I Ck) 0.99
For Cyclosporin A: The dissolution media was deionized.water containing 0.1 wt.% SLS.

For Ketoconazole: The dissolution media was deionized water containing 0.5 wt.% SLS.

For Nifedipine: The dissolution media was deionized water containing 0.3 wt.% SLS and

3.0 wt.% sodium chloride.

For Prednisone & Triamcinalone Acetonide: The dissolution media was deionized water

containing 10.0 wt.% sodium chloride.

For Hydrocortisone Acetate: The dissolution media was deionized water containing 0.3

wt.% sodium sodium dodecylsulfate (SDS).

Percent Crystallinity. Crystallinity was determined by X-ray diffraction methods using a
Bruker D-8 automated diffractometer.

Atmospheric Freeze Drying (ATMFD). ATMFD was one method of solvent removal used

in the following examples. Heat transfer fluid was circulated through the circulating
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18 Danazol 0.90 t- Butanol 98.14 PVP(29k) 0.96 19
Danazol 0.98 t- Butanol 98.04 PVP(55k) 0.98 20
woanmneksod. 04 t- Butanol 97.93 PEE 10k) 1.03 RAT/US2003/025338
Fydrocortisone 1.00 t- Butanol 98.00 Pluronic F-127
00 Acetate 22 Hydrocortisone 0.97 t- Butanol 98.03
Jamkaimfrthe:h@t a:manger,lma@was/\sea t @oPHe(dHPky gad BEA ’Dthe Mck % of the

8 ocortisone 0,92 t- Butanol 8.17 Pluronic
Alﬂég %’t%?@g%@ﬂﬁwﬂ%%ﬂ@%héhq)b%m of tBeAdMEFD unit to

S0EH B o AT fa vt i

afd 98 mtfo@ut@m myidtat@4 afd 96 WK Warlmed 2d aPbREt tefr erature After the
Ket opr of en 92 t- Butanol 96.16 Pluronic F-
R’Stpeﬁ-mf efrthe progess waggerplste th6 salél Whaoadkebted Eﬂﬂrﬂeﬁther the

en 1.00 t- Butanol 97.93 Pluronic

%I%%%ﬁgﬁw foxen 1.61 t- Butanol 96.78 Pl uroni c
F-127 1.61 31 Naproxen 1.61 t- Butanol 96.78 Pluronic
F-127 1 61 32 Naproxen 1.00 t- Butanol, & 98.00

FF1EeZ dry®@ was-anAltyinativecsovent re(nﬁﬁnhlﬂrﬁ):thw udéd in some of

Na 1.60 t- Butanol 98.00 Pluronic _
*hﬁqﬁfégfmé cHAISS. @mﬁr@&e}l SRS0P 907 i peprsivgs st oo
chIRT RUB ’dryllcéoTHe sg@fsolfgi a%he glllﬁﬁréglpaﬁé‘;er Goad g?acgd g a Virtis

1, 3, 5-Tri'oxane Jorati o
fmeze Bmyea raud dﬁed 145} app ul2oriddr Bt dppfo8mQfely B ﬁi&ﬁf Pac@liml. 00

?7 99 Pluronic F-127 1. 01 Cycl opent anol
F or eac xamples 60, solutions were made using the materials listed in Table A.
Table A
Example Drug Wit % Solvent(s) Wit% Stabilizer(s) Wt%
drug solvent stabilizer
1 Danazol (bottle) | 1.44 ¢~ Butanol 95.68 | Pluronic F-127, & |2.88
PVP(10k)
(50/50) wt.% ratio
2 Ketoconazole 1.22 #- Butanol 97.56 | Pluronic F-127 1.22
(sprayed)
3 Danazol 2.13 ¢ Butanol 95.74 | Pluronic F-127 2.13
(sprayed)
4 Carbamazepine |1.92 ¢~ Butanol 96.16 | Pluronic F-127 1.92
5 Carbamazepine | 0.50 p- Xylene 99.00 | Pluronic F-127 0.50
6 Carbamazepine |1.92 1~ Butanol 96.16 | Pluronic F-127 1.92
7 Carbamazepine | 0.95 ¢- Butanol 98.10 | Pluronic F-88 0.95
8 Carbamazepine |0.95 ¢- Butanol 98.08 | PVP(10k) 0.97
9 Carbamazepine | 1.00 ¢~ Butanol 98.00 | Pluronic F-127, & |[1.00
PVP(10k)
(50/50) wt.% ratio
10 Cyclosporin A 1.92 ¢- Butanol 96.16 [ Pluronic F-127 1.92
11 Cyclosporin A | 1.92 ¢~ Butanol 96.16 | Pluronic F-127 1.92
12 Danazol 2.83 t- Butanol 94.34 | Pluronic F-127 2.83
13 Danazol 3.70 #- Butanol 92.60 | Pluronic F-127 3.70
14 Danazol 4.55 t- Butanol 90.90 Pluronic F-127 4.55
15 Danazol 1.61 ¢- Butanol 96.78 Pluronic F-127 1.61
16 Danazol 1.47 t- Butanol 98.04 Pluronic F-108, & |0.49
PVP(55k)
(50/50) wt.% ratio
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(80/20) wt.% ratio 37 Naproxen 1.67 t- Butanol, 96.67

Pluronic F-127 1.66 (deionized water also added to
wagei4db4808 N sol ubilizing the stabilizer). (58CHMB2003/025338

Ww.% ratio 38 Naproxen 1.00 t- Butanol, & 98.00 _

Pluronic F-127 1.00 Acetonitrile (90/10) wt.%ratio

-15 WD 2004/ 064808 PCT/ USBRO3CeEmS3B Table A

Examiltt|i nuedrye ExanplVé %or ig Stiendg) SdI Weddt | 5) SM¥ilzer(s) Wi%
St ahill i zer (s) %drelr ug sol vent |seledni | i zer 39 stabilizer
N&Dr gParpzaly 73 {098yt apioButangl 80 .| SBOSPI [INGAI0R) F- 2270.99
519 | Dapazelone (909010) Wt Bwanok at i[08.40 Nap@sken 1. 00096
Bl and®nazed og 000 ur opr Butfoh 27 [98.G30 | EStP(HPk) Acet at@.98
(8b/ 18798 o6 ralPh 41| NBgeken [97-80 tPEGBOKRNOI, &1.03
o8l 0q pfasopiiene FLAR7 1[oButnskec- |#RA0T | Phowtich-87 (901.00)
w06l AR o 42 |Oa€7r oxen 100 t- | Butan °P|1 . & F9i32.7089 -

ydrogert . t angl, i ; uronic F-127, .
Ar g YEorriZy 1700 1|30tk i ox &HE PEGHO ,
(50/50) wt.% ratio
23 Hydrocortisone |0.92 #- Butanol 98.17 | Pluronic F-68 0.91
Acetate
24 Hydrocortisone | 0.95 ¢~ Butanol 98.11 | PEG(10k) 0.94
Acetate
25 Ketoconazole 1.17 t- Butanol 97.66 | Pluronic F-127 1.17
26 Ketoconazole 0.98 t- Butanol 98.04 | Pluronic F-127 0.98
27 Ketoprofen 1.92 ¢- Butanol 96.16 | Pluronic F-127 1.92
28 Ketoprofen 1.92 t- Butanol 96.16 | Pluronic F-127 1.92
29 Ketoprofen 1.00 t- Butanol 97.93 Pluronic F-88 1.07
30 Naproxen 1.61 ¢~ Butanol 96.78 | Pluronic F-127 1.61
31 Naproxen 1.61 #- Butanol 96.78 | Pluronic F-127 1.61
32 Naproxen 1.00 {- Butanol, & [98.00 | Pluronic F-127 1.00
- Amyl
Alcohol
(60/40) wt.%
ratio
33 Naproxen 1.60 ¢~ Butanol 98.00 |Pluronic F-127,& |[0.40
l PVP(29k)
(50/50) wt.% ratio
34 Naproxen 1.40 p-Xylene, & |98.00 | Pluronic F-127 0.60
1,3,5-Trioxane
(80/20) wt.%
ratio
35 Naproxen 9.94 ¢- Butanol 80.10 | Pluronic F-127 9.96
36 Naproxen 1.00 t- Butanol, & |97.99 |Pluronic F-127 1.01
Cyclopentanol
(80/20) wt.%
ratio
37 Naproxen 1.67 #- Butanol, 96.67 | Pluronic F-127 1.66
(deionized
water also -
added to assist
in solubilizing
the stabilizer).
(50/50) wt.%
ratio
38 Naproxen 1.00 ¢~ Butanol, & |98.00 | Pluronic F-127 1.00
Acetonitrile
(90/10) wt.%
ratio
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50/50) wt.%ratio 43 Naproxen 4.11 p- Xylene 94.13

él uroni)c F-127 1.76 44 Naproxen 0.55 t- Butanol 98.11
WORHMN/08B08. 94 45 Naproxen 0.94 t- Butanol 98. £OT/US2003/025338
Pluronic F-127 & 0.96 SPAN 40 (50/50) wt.%ratio 46
Naproxen 1.00 t- Butanol 98.01 SPAN 60 0.99 47
Naproxen 0.98 t- Butanol T@BACIEorEInggay/)m c F-127 & 1.01
Expine 60 (BUE50) [WiW9% r At iSolvehBs)Ni|f 6Pl ne Skbil(F)- Wt%
ol gﬁ 16 ?DI urdwd c [F-127 1. 92olvet®| Ni f edi pi ne 1. &:dilizer
39 en 133 - Butmnoll 7 [30.92 | BirolNk F-€20 Pi 118 .89
t 39 BURNEABYen96. 16 1F3ur ot Butkmo
0.95 [t- Butanol |98.06 Phestoshic F-127,| & 0.99 PVP(|55k)
(50/50) wt.%ratio 51 PPEMHMEBne 0.89|t- Butanol 98.22
PLurdaie—F-127 0 89  529% adni sqne 0. 89 t- But anol
o8’ 24 B CiBni ¢ 1457 o %@“ta”SB&Pr%IQﬁ sﬁi@er@qlgml- 1.00
But arjol 98. 07 Pl ur oni CE’?DS 7. 99 54 Tri anti nal one

UrBHEe

1.92 [t- Butanol |96. 16 F-127 11.92 Acetoni|de
—5'51—Tr' TCipatone—4 .+ angl 9%_ 16 Pluronic F{127
1.92 Nilf:eteoni de ]5%0 Trif ec_ ty %‘ne %407 6| Rwronig - Aol 98007
PVP(10k) 0.77 Acetoni lg@i foxen 2.50 t- Butanol
10)@5%

94.99 Pluronic F-127 2 apr oxen 5.83 t- Butanol
91.67 Pluronic F-127 2|, ND 2004/ 064808 \
PCT/ USaéx3d 0253BBoo Tab tegmnbluggn LR A R st o o = B W
% Solfvent (s) W P St abi |1|3259fr(0§gne N % drug sol vent

stabill i zer 59 NaproxeisdsoPweohcetonitirile 91. 41

Pluronic F-127 P. 66 60 riaproxen| 3. 67 [Tertahydrofu
9B 73N@rexeoni ¢ 127 1] /6Rylene 94.13 [ Pluronic F-127 1.76

Naproxen 0.95 t- Butanol 98.11 SPAN 40 0.94
45 Naproxen 0.94 7- Butanol 98.10 | Pluronic F-127 & 0.96
SPAN 40
(50/50) wt.% ratio
46 Naproxen 1.00 - Butanol 98.01 SPAN 60 0.99
47 Naproxen 0.98 1~ Butanol 98.01 | Pluronic F-127 & 1.01
SPAN 60
(50/50) wt.% ratio
48 Nifedipine 1.92 #- Butanol 96.16 | Pluronic F-127 1.92
49 Nifedipine 1.92 7- Butanol 96.16 | Pluronic F-127 1.92
50 Nifedipine 0.95 t- Butanol 98.06 | Pluronic F-127, & |0.99
PVP(55k)
(50/50) wt.% ratio
51 Prednisone 0.89 ¢- Butanol 98.22 | Pluronic F-127 0.89
52 Prednisone 0.89 ¢- Butanol 98.22 | Pluronic F-127 0.89
53 Prednisone 0.94 ¢- Butanol 98.07 | Pluronic F-108 0.99
54 Triamcinalone 1.92 #- Butanol 96.16 | Pluronic F-127 1.92
Acetonide
55 Triamcinalone 1.92 #- Butanol 96.16 | Pluronic F-127 1.92
Acetonide
56 Triamcinalone | 0.76 ¢- Butanol 98.47 | PVP(10k) 0.77
Acetonide
57 Naproxen 2.50 #- Butanol 94.99 | Pluronic F-127 2,51
58 Naproxen 5.83 -Butanol * |91.67 | Pluronic F-127 2.50
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an, (deionized water also added to assist in
solubilizing the stabilizer). (68/32) w.% ratio
waxenmoeod A 125-nL freeze-drying bottle was ceoras2106/025338
-78 Cin a dry-ice acetone bath. The prepared

solution was slowy pipetted into the cool ed
freeze-drying bottle. ThEbkAdZeminedl id in the freeze
Eyagileyg bobEe was Witen pBelesmtfs)on Wihr Eez etabllizéi(®T Uni Wi
lowed to llyofiteyl ize untillsdemp|etely dry, | stabilizer
_L%%..nNangepn 0_9%9%f  f [ Aseebirde WhPL4 ppRinteric F-Par t 1 4266

e |AAHPXFRI s r @36 ts |TFatehydiols OPATI ofPlarpmiEs127 1.60

det er|ni ned bot h|bef or e|#@ndeienizzén procpssi ng are shown
in Tdble B. Exanpl es PV&%ds3 The apparatus shown |in
Figurle 1 was used. Cyl|# r“’af?“ vas copled to -78 C
wthldry ice. The sol J]E & | sprayed onto cylinder
12 for approximately 1 6@ F( The fresulting frozen
solid was renoved by us rgt 57 "kRi{e bl ade assenbl y 14,
and s—Cottected—i-n—cooled product—eollection tray
16. The collected nmaterial was transferred by hand to
Emamsglerlent  renpval unit. Particle size analysis
results and dissolution tinmes determ ned both before

and A bel fzeezeyiryine beitle thae cooled e57861C inhedrpriesartone bath. The
gh 56

' h i n Tabl e B. | 4 th
pEREER R SRl et sl reiny boiaeihe fozen sotd
whs |
lndr i gg?g dgﬁ? % ggglgﬁedgfg&ﬂlﬂga%g)rénappr %! %@?AIP%H m"ﬁvﬁﬁ &g lyophylize

unid icpigplerely dgd rasilsimgfin A9glof fiGtvable @ﬂmtletpokx@ef rBE&ele §i% hhlysis results
use, of knife bl ade assenbly 14 and

an Stysaiyigy ‘%H“}?S)é/#e@ga}né d bpthdwsire ardpfies drocspsing aig shewn ihBable B.

coI | ected product was then transferred by hand to the
ES8d val step. Particle size analysis results
*@%%asﬂﬁ?i on tinmes determ ned both before and

af t €he garatushoOuitin Fird 1 %@%&dOfC 18 Pf =78 °
. invention are shown in Table B. -}Il7 %Dze%g§§08é64?8t8878 C with dry

1cechha gobiivny wesspayed Emgnqylm@rﬂz fortrapprgdim6@1yTieminutes. The resulting

ErERRSIA s RO b K Shpite ORI AP AN nﬁvdaﬁ,rggﬁezctedmﬁi cooled
préducppsitcas fa f Y6 Tﬂ@éolﬂegteﬁ ﬁ{at&ﬁpmé(t s %ﬂr E(%%S@lvent

usi ng an tion funnel. The resu
refpgeal ruéﬁ{)%ﬂdb yiza gnalpsis resinltseankdl dibelutis s eifdeks )detbﬁnmed both before and

after carrying out the process of the present invention are shown in Table B.

Examples 4 through 56

The apparatus shown in Figure 2 was used. Cylinder 12 was cooled to —78 °C with dry
ice. The solution was dripped onto cylinder 12 for approximately 10 minutes using an
addition funnel. The resulting frozen solid was removed by use of knife blade assembly 14
and collected in a cooled product collection tray 16. The collected product was then
transferred by hand to the solvent removal step. Particle size analysis results and dissolution
times determined both before and after carrying out the process of the present invention are

shown in Table B.
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and collected in a cool ed product collection tray 16.

The coll ected product was dispersed in deionized
woaim@ros4sike di spersed solid / aqueous / sol venPCEiUSRG0y/025338

was then taken directly into the solvent renoval
step. Particle size analysis results and di ssol ution

CKpmpies deflaongmedl both before and after carrying out
the process of the present invention are si;mgg*r
Tabl EheBppdrafils ShEviEaFRLR Dhvhdusen Y CHEndepAS 178 oC with
Di ssol utplpon Di ssol utlljﬂgn % Met hod g ?(E ﬁ\ ScPoc 08 dry
icsf Thalsplugen wagy drippddi amte yylindes 12 fmnappr?mht@tcﬂ% ug ()m’ﬁﬁht@ﬁ using an

Cro n1nut s drug after wt
a‘?ﬁ? ﬁ i‘ﬁedk vﬂ%res tﬂ%ﬁaé%%wole vt Te@)ovml b pge off mmeassembly 14
A

e o o R o T ol Todoid o3 dspessed n
d@emaed Béted ZTHﬂE)cﬁslﬁ);-ﬂsed s6liCARQROAZ LIVt Dﬁﬂg a3 %en4al€lz@1 cﬁ%cﬂy into

74.62 79. 2 Carbanazeplne ATMF 1.4 22.
’fhff 58 eitremgval Séepc:a" sigpanadysiyreatis agd dissolagian timﬁﬂddtarmmed both

ne.Freeze .dried 391.4 103.10
béfoft e Sy tnd Sl IRIBAERL AP E LESER (M anfon e oy 1n Jable B.
4.83 65.37 - 9 Carbamazepi ne Freeze dried 3 11.4 74.26

4.83 77.50 10 Cyclosporin A ATMFD 53.89 38.02 3. 39
864 amprphous 11 Qucl ospor I®leR Freeze dried 53. 89

5064 3. 358786, 02| DianhZS" ATVEEALG, BEsseti@] DBeIdE | %
?golﬁ_w 70.4 13 Daff&Pgf AyNEfMOupieEssah] efbels. 42 off. 22| crystallinity
- 14|Danazol ATMFD 24. 86 | S2°8%) 5 56 1)04rug gfter | processed
Danazol Freeze dfied 24.86 15. 4] n@%@ﬁé égﬁV@s ‘T@a§”
Danazol Freeze dried 24.86 7.01[L 56. 42 K “;S
e £ T o BB T T T T T AR
OBTE el oeb S i T Kb 6 155 50 042 $hE o q :
ettty TN B o
DBNayOdnad] @R[ | KRS 8874 58 5642 ST a1 D0 :
Ry dr OCfabbRFRE ATVERVED - P7 3914447 5olo7 10 97530 T~ 74.62 79.2

5 Carbamazepine ATMFD 3914 22.58 4.83 77.30 -
6 Carbamazepine Freeze dried | 3914 54.13 4.83 48.23 -
7 Carbamazepine Freeze dried | 391.4 103.10 4.83 77.52 -
8 Carbamazepine Freeze dried | 3914 92.43 4.83 65.37 -
9 Carbamazepine Freeze dried | 391.4 74.26 4.83 77.50 -
10 Cyclosporin A ATMFD 53.89 38.02 3.39 86.4 amorphous
11 Cyclosporin A Freeze dried | 53.89 22.04 3.39 26.02 -
12 Danazol ATMFD 24.86 17.60 56.42 100.17 70.4
13 Danazol ATMFD 24.86 43.29 56.42 99.22 -
14 Danazol ATMFD 24.86 34.54 56.42 104.15 -
15 Danazol Freeze dried | 24.86 15.47 56.42 99.75 -
16 Danazol Freeze dried | 24.86 7.011 56.42 97.55 -
17 Danazol Freeze dried | 24.86 4377 56.42 10141 -
18 Danazol Freeze dried 24.86 108.50 56.42 103.01 -
19 Danazol Freeze dried | 24.86 20.80 56.42 89.52 -
20 Danazol Freeze dried | 24.86 16.53 56.42 93.31 -
21 Hydrocortisone ATMFD 17.07 7.447 21.16 97.46 91.2
Acetate
22 Hydrocortisone Freeze dried | 17.07 3.949 21.16 100.49 -
Acetate
23 Hydrocortisone Freeze dried | 17.07 9.740 21.16 94.65 -
Acetate
24 Hydrocortisone Freeze dried | 17.07 27.94 21.16 91.10 -
Acetate
25 Ketoconazole ATMFD 13.50 11.64 26.10 98.85 94.6
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Acetate 22 Hydrocortisone Freeze dried 17.07 3.949

21.16 100.49 - Acetate 23 Hydrocortisone Freeze dried
W 2006 R0F40 21. 16 94. 65 - Acetate 24 Hydr ocor PCTMISE003/025338
Acetate 25
Ket oconazol e ATMFD 13.50 11.64 26.10 98.85 94.6
WD 2004/ 064808 PCT/ US200BbRB5BaMinuedpbl e B ( Cont i nued)

Freeze dried 17.07 27.94 21.16 91.10 -

-18

Egpgﬁsm e DrE[g@ Dr yi|ngDPBA* |0PSAPSAY RSA*bf $BBEUEILOI Dissolution %
Di ssal ution Methqd Methdd driuls dpeqgeessed |obf i k| of of crystallinity
crystfal linity (rmicrons) dmistpngrugired t g¢rdrgraBeres piessed
(m crjons) 2 mnutles drug |after |(WwesHs) 2 2mimidsels drug aftef/)

26 Ketoconazol e Freeze drli ed 13./50 76. 66 (26210 7Bingtes
2/51 Ky %nr of-en—AT FD 42. 73 27 6012 81 9P 39 74.[7 (w28)
kel o IKg SHaPfecze Fednedlr 3407 da66 81 262004 - 789 -
Wl okkéfg%fe‘?fr ceza AMMER 42 B3] 3360 &1 8l 70 - 9B 747
c C%t,gp;%ffﬁ@ 24 Figednedyg 43759 [g 4205 | 38N oRENE -
Freeac Gl o4 (,%?re%zeﬁ@%ﬁ 083371 8%89g| 5 2.8 NapixKen -
Freede apfoxel | o, b7 AL 7102487 90 _dE28 p3 x effH05 -
S Raptblel & 5+ X irogre diied | o 2387 o1 3493 5
e [ e84 YL o1+~ Q. =34 r gxefl->7 20.5
1 32° %4 Naptbde o Eregze dited | A 2487 - f 9347 96
Freers, fret—24—07 O g5 10947 76 9911 35 ax efp- -
33°C 4 Naptoxerr Ereéze diied | A 2487 ~f 935
FiEe Naﬁﬂbgefd 24 \Er iz ar‘T'" 02g o 65, ggsg- 36 NEor axeff-23 -
L 4 5, hbregzRdued | N 2407 (] 9. 37 0% %77 -
F£€ NadtddeF U &+ D FrE™ A" B SALD i praxe
= = hele) d a4 \&e&ﬁ '{Pﬂ fa) 2%’;&7 70 §6/J|33 RQ ! d YQ%"T] -
HRCIRAEE T 2 Virecrdurfed | D2k f7 TP ¥576 Lo Qb 1 o6
. 1 2467 Aln 76 0 ar dx ety -
FIRCCT Ralbb U 2% DireciBange | Oty 7 P id7s 10 PO e :
I-ngE:.ﬁalﬂ([X!elpu 24 JFreé'ﬁ'g':dr;’ég U24;9:7 O &24 * O:EI‘"' 9 7643 -
FEeZR 024093 ) B~ 2 praxen:
0SCINaprOxbiP U 27 Vired@drRl | © 2407 Of - 4404 0.297 83.77 -
F1€CTRapdibi£U 2% Pitedle @ [ V2£ 67 Tﬁ 33.80 0.29 87.16 -
42 Naproxen Freeze dried | 24.07 0.807 0.29 74.17 -
43 Naproxen Freeze dried | 24.07 1.114 0.29 78.46 -
44 Naproxen Freeze dried | 24.07 118.40 0.29 37.34 -
45 Naproxen Freeze dried | 24.07 79.69 0.29 4431 -
46 Naproxen Freeze dried | 24.07 74.51 0.29 34.71 -
47 ngro'xgn Freeze dried | 24.07 67.90 0.29 40.82 -
48 N{fed}pme ATMFD 244.9 39.53 4.70 83.34 77.9
49 N?fed%pine Freeze dried | 244.9 16.45 4.70 56.65 -
50 leedl.pine Freeze dried | 244.9 19.13 4.70 76.75 -
51 Predn%sone ATMFD 3.263 15.30 0.97 81.42 81.7
52 Prednisone Freeze dried | 3.263 11.52 0.97 89.19 -
53 Pr?dnis.one Freeze dried | 3.263 14.31 0.97 80.24 -
54 Triamcinalone ATMFD 7.707 11.60 5.38 47.56 38.2
‘| Acetonide
55 Triamcinalone Freeze dried | 7.707 9.176 5.38 51.90 -
Acetonide
56 Triamc?nalone Freeze dried | 7.707 15.08 5.38 32.31 -
Acetonide
57 Naproxen Freeze dried | 24.07 3.622 0.29 63.20 -
58 Naproxen Freeze dried | 24.07 3.282 0.29 59.84 -
59 Naproxen Freeze dried | 24.07 6.477 0.29 70.23 -
60 Naproxen Freeze dried | 24.07 10.59 0.29 §2.22 -

*PSA means “particle size analysis”.
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43 Naproxen Freeze dried 24.0___ 1. 114 0.29 78.46 -
44 Naproxen Freeze dried 24.07 118.40 0.29 37.34 - 45
wolpr4msesns Fr eeze dried 24.07 79.69 0.29 44. 31 PC#@S2003/025338
Naproxen Freeze dried 24.07 74.51 0.29 34.71 - 47
Naproxen Freeze dried 24.07 67.90 0.29 40.82 48
Ni f edi pi ne ATMFD 244.9 39.53 4.70 83. 3;107;6965420
friAq iy o e dried 244.9 16.45 4. :
%%ngflséwlﬂng FT ?gg)e dried 244.9 19.13 4. 20&15.775 & 51 |
1Pr Adndthaifor Artvlalh Sm2Ben-48eB0r QbhicrBri-stbed parttdes comprising:
Predni sone Freeze dried 3.263 11.52 0.97 85. f’91§ 53 PrISIng

Pr@jini seomiactinga selution eempiEsa pdorBIwateODhde aﬂlg-suEﬁance and at
6 38.

Triantin e ATM=D 7. 707 11.60.5. 38 _47.
Acet onilaagslt gge Fryaa ioﬁ%alnb%@][\‘ﬁné?é’i acfp]degyr ceprasfo fregge the
5. 38 51508flion: et oni de 56 Tri anti nal one Freeze dried
7.707 15.08 5.38 32.31 - Acetonide 57 Napr oxen Freeze
drbdd 2amoying tgp@ganiggoledit20 - 58 Naproxen Freeze

59 Naproxen Freeze

2 i B s e i
i . * 2 ans ".particle
e e T S E s B e
3WWHAE thShel ddchiing 6: Claim A whetdi thefcold SukRBE6T A (a) is at less than

mGron-si zed or subm cron-sized drug particles
ccf’gn‘gri sing: (a) contacting a solution conprising a

I
P PRl AR Kool GO T ROAPAGRARE Pt ine B e

f sedzee.t he solution; and (b) renoving the organic
sqlvent. 2. The method according to Claim1 wherein
5+ ﬁl{ge dethpdageording tefClaiped whepein the avldsurfaemip eveled nging @$syogenic

_ . b bl oani -
L 0, B Sl 05 A SEE I A o i
t keyogehid tanpdratRsof step (a) is at less than 5C

6. The method according to Claim 1 wherein the freezable organic solvent is selected

from the group consisting of alcohols, ethers, halocarbons, hydrocarbons, halogenated
hydrocarbons, aromatic hydrocarbons, esters, acetates, organic acids, amines, ketones,
sulfones, nitriles, carbonates, and combinations thereof,

7. 'The method according to Claim 1 wherein the solution further comprises water.

8. The method according to Claim 1 wherein the mean volume average particle size of
the particles after the particles are dispersed in water is from 0.05 microns to 150
microns.

9. The method according to Claim 1 wherein the resulting particles have a surface area of
at least 2 m%g.

10. The method according to Claim 1 wherein the resulting drug particles exhibit an in
vitro dissolution rate of at least 2 times better than that of the unprocessed drug.

11. The method according to Claim 1 wherein the solution further comprises at least one
stabilizer.

12. The method according to Claim 11 wherein the stabilizer is selected from the group

consisting of phospholipids, surfactants, polymeric surfactants, vesicles, polymers,
-20-



4. The method according to Caim1 further conprising

the step of cooling the cold surface. 5. The nethod
weaccemodisog to Cl aim4 wherein the cold surfacePCs/US2003/025338

cool ed using a cryogenic solid, a cryogenic gas, a

cryogfnic liquid or a heat transfer fluid capable of

r eschiding copolyoenard Hoanqpelyahets &5 bibpolfiersDBikHQ8on aids, and

according to Claim1 wherein the freezable organic

so?VEWPm%§S§§F ted fromthe group consisting of

I . car bons. rocar pons, . L
e B ar Bod 8 ARE e ST LB R iy sl ¥ G0 g sublimation or
estwapesatiaget at es, organi ¢ aci ds, am nes, ketones,
sul fones, nitriles, carbonates, and conbinations
1t &t Bhgrmageutivplforratinten eqremisitigng to Cl aim 1 wherein
the s ' further .conpt.i ses _water. 8. The nethod
accor giern%b ‘fprgd&f’ Biepipd &ﬁ“g’?‘i‘flz"n %f the method QFSlaime L Andr age
parti @Ilﬂlaﬁhg@u@éauytg@@eﬁ@@gl@ b&lies after the particles
are dispersed in water is fromO0.05 mcrons to 150

I dhryg partigles proslupest hyoaimetodviiictgednaprseai m 1 wher ei n
thgaresule#fif3 9 gart'.cl es have a surface area of at
Y £ ﬁ.g BPIUGPILCQRBRTRE 2BRIIV#Er Sodibly diugsubstance and at
wher ei ned [ bl hibit an in
Vitro ar Seod Fedable B Ao PR MBI YHRE foRlle Perpae
t hat ofsotutienymplr ocessed drug. 11. The net hod accordi ng
to 15 aim1 wherein the solution further conprises at
| et JFmOviag &l ereanie solyent. The met hod according to

18 o : s ki .is selected fromthe . )
o DhMR pUaCEEL b R 15 Elsil the SEieR Ffimg i Ehe partile size

pobthe dirag after fheciaaidles ary @bpek@bin RANEROR 0.05 2R¥R 10 150
. 2004/ 064808 PCT/ US2003/ 025338 i ncludi ng copol yners
ant'H{8%bpol ymrers and bi opol ymers, di spersion aids, and

i i thereof . ~13. . Th t hod di t, o
TP AR b 3 SRS o
or vitre\dgsoludibh @dte of 4t ledt P @%&%@@&Hﬁeﬁ%aﬁdﬁ%{)&@ drug.
In (0] %e]'c]le

conprising: drug particles prepared accor
1§epmbgrmacedyiesi farmulatiod comprikiagmaceut i cal | y- accept abl e

Caﬁﬁlif%%%ﬁiC-eé@g%f@%g?@@ﬁeiiﬁgl‘3 oduced by a net hod which

CONPFI*SEes” | uti on conprising a

pO@phgﬁdﬁ@éﬁﬁalgﬂh&%ﬁbl@rcglgieﬁubSt ance and at | east one
freezabl e organic solvent with a cold surface so as to

1% r Anzpparpius fos prepaiiog drugnerticles comprising:

(@) acold solid surface having a first side and an opposing second side;

(b) application means located proximate to the first side of the cold solid surface,
the application means being adapted to permit a solution comprising a poorly
water soluble drug substance and at least one freezable organic solvent to be
applied to the first side of the cold solid surface so as to freeze the solution;

(¢)  cooling means located proximate to the second side of the cold solid surface, the
cooling means adapted to cool the cold solid surface;

(d) removal means proximate to the cold surface for removing the frozen solution

from the first side of the cold surface;
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(b) renoving the organic solvent. 16. Drug particles

according to Claim 15 wherein the nean vol une aver age
woaodsiockses si ze of the drug after the particl eBCaNUS2003/025338

di spersed in water is fromO0.05 mcrons to 150

mcrons. 17. Drug particles according to Claim 15

whdekei solver rerﬁsvail hieags fbi uenPangd ﬂl@|a@&a§)6lﬁb Igf% olent from the

vitro gJSSO| 1on rate of at | east tines etter Pﬁ

that ofTOEHEs #ksed drug. 18. A pharnaceutlca

o & %%ﬁ?%*ﬁéa%&é*ﬁhéﬁgcf@%ﬁggﬁf‘ bt B selapRiremoval means

19 Anof@par at us for preparing drug particles
conprising: (a) a cold solid surface having a first

si de and an opposi ng second side; (b) application
nmeans | ocated proximate to the first side of the cold
solid surface, the application neans being adapted to
permt a solution conprising a poorly water soluble
drug substance and at | east one freezabl e organic
solvent to be applied to the first side of the cold
solid surface so as to freeze the solution; (c)

cool ing neans | ocated proxinate to the second side of
the cold solid surface, the cooling neans adapted to
cool the cold solid surface; (d) renoval neans
proximate to the cold surface for renoving the frozen
solution fromthe first side of the cold surface; -21
WO 2004/ 064808 PCT/ US2003/ 025338 (e) sol vent renoval
nmeans for renoving the at |east one organi c sol vent
fromthe frozen solution; and (f) neans for
transferring the frozen solution from(b) to the

sol vent renoval means of (d). -22
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