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WD 2004/ 012710 PCT/ US2003/ 021882 CRYSTALLI NE DRUG
PARTI CLES PREPARED USI NG A CONTROLLED PRECI PI TATI ON

WORBGRYSTALLI ZATI ON) PROCESS The present i nvenPComns2003/021882

relates to crystalline drug particles and in

particular relates to 5 crystalline drug particles

pr ep@R¥GTUSILINEDR UG P AR THCUL S BREPARKD USIPGACEONTROLLED
Hi gh bioavajlability and dissolution rates are

desirabl e aPRECHRIETION RESHRY phebLi44BION)RROGES uct .

Bi oavailability is a term neaning the degree to which

a pharmaceutical product, or drug, becones avail able

t o t HEhe mre@at invesidnaeRids @6 cliSialihe AE pHirséled &M ih@attie@lar relates to
body. Poor bioavailability is a significant problem

@yddling drgdarticlesiusenessesipneenntiofled prepipiatiercroecsssal

conpagsi tih,ons, . ticylarly.those containing. active .

o el POy o gfbot G TR B s Mol dfriBg ot 4 Mifrmaceutica

MAR6ARE! BlafaithbuEs is @t@ﬁnhﬁeaﬁﬁg%é A 18 v HisPMphdaceutical

gastrointestinal tract before being absorbed into the

reodety atdingg be¢améssiviitabimtotthe targeat dssuatafieobeing sdoinistéredito the body.
f a. particulate .drug can .increase With  increasin

thor Pisbailgb ity Sk iien Promeh enchmp b he ferelipmett of

RSN 6Ll HlBulny BoS, BOLLShSEu Bt i

poorignolupleausvapar Pootle svater Bbubletdsudsaedl toderelindnacd rom the

control .the size and, norphol og f drug.particles in
Prapintesdrnltragh bedRsmbeweapeiged it G El o y

© aon Y Bl S e A o fioR o 8 ohiftuta@ b ifflage with
iatreathdsirBne appeticht by deiedskighaticl?fzdlomeitRimoreh&ystalline drug

met hod described in the 642 patent results in a |arge |
restiRdesrare desighlediecase of thetgredtersabilitp es prnasedty amegphous particles.

R0 B8 oo BRBEDD bBnBth e ] AbltBloy Bibalifssdas
HafnAlRE6E REMPbHidhsS ThERGR Eor¥pSnly dhnpleied48&hnRfids are precipitation

6,221,398 Bl, in Hasegawa et al, "Supersaturation
aud ahidimigsteslofiqusugs from Solid Di spersions with Enteric

Coat i t Ph Bull. Vol. 36, .No.. 12 )
25 193%- PHGRey 71 Ven e Poselion snifrbimsancmbripE ecfo
ISR ORE3hé AR METHRI% 8k ‘612 ter@l(r')?sglﬁﬁﬂ AardAoht&l@Bon of salt

by Precipitation, Journal of I and I nterface
Hoick nost b22thovadvia ddlgsi§ ROGAYr. to bbtaithelsivalyderadumme tphdibles.
described in these references, a solytioqon of the
conpdiifthRles Yeorrystraripiiziog mehedsre, b 1o)-Arpatent Nos
%6@' At 28Ys B Ak Yiﬁglﬂ%gaw'arét 8, SdipelafiratitBNiEhanism of Drugs from

thin the’'stirred ‘vessel”, the antr-solvent 1 nitiates
Suliddispersivas eithiBaeristCoabing @adsts] Ched) RbapstBdll. Vol. 36, No. 12, p.

[ the crystals that are forned are

fornmation. However ) .
4981 419884 3ndi Hipdsaic Ripsb o E2pm Matiisyig. Pespagpdion of Migrometer Size
i. FOR
RSO HIEPy s B SR AP BIP P Sbg .207
AlINRS00) AT tarndand mehed PaSHbETY MIhak kéférhéddNa §othtidmer the
ste
comp%und to be crystallized is contacted with an appropriate ‘anti-solvent’ in a stirred

vessel. Within the stirred vessel, the anti-solvent initiates primary nucleation which leads to
crystal formation. However, the crystals that are formed are relatively large, whereas the
smaller particles described by these references are amorphous. For the relatively large
crystalline particles, these methods almost always require a post-crystallization milling step
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-1 WD 2004/012710 PCT/ US2003/021882 in order to
i ncrease particle surface area and thereby inprove

w0 b@u1i@avai | ability. However, mlling has PCT/US2003/021882
dr awbacks, including yield | oss, noise and dust. Even

el s PR BES el pd ER Ry IR i bip iy
HoevelvaryintiHinigdnas firawbatitse irghidingy yigldriiedi acisdintdedmgerEven wet milling
exposi ng a drug. substance to excessi égﬂggggghani cal

techpigresp as dsssaberl wdY y- hitgh Ne rpldodiddr lgnsassqgiated with

B LR N -
niRB&fiEN R Yr exdeadigsigtig tedlperabirbeein datiseae thuglte 163e 2 activity or

Reduction on Digoxin Crystal Properties, Journal of
tiehsfprrecd lrastia rardirendhererysieBigy to thelamogphousistateg as described by

79-48 4 nd . S anar.a an . d_ A .
ffenciar b EGQ (PR S R R RO R Soprripy Jovmal of
PH3 i e GiidsGind Phine8RES! Boll 86,2%.3, Mslako GamanundR. Sulzfanarayanan

I nternational Journal of Pharnaceutics, Vol. 24, 1-17
apd 88G) Mitchell, dadivatiomef Tweo Gontdpithef Crystalingydising Galgiwm Gluceptate
result in the presence of a fr i on of..|
ap Mool Gomngrnd T ERPeRL Tofnell HheRteSptinss e ici-bL (19§9)- In
el . . . _
oSG G S BN Fhes PRSI ol i 41 IORTBR Y lofger
pagiets] which affeéts tlegithafdryhé pertitlesie cdinmpdaidy dissolveiowever ,
as discussed in H M Burt and A 15 Mtchell, )
Cr ystlde cpestad daticels @ewré@mee?gwd tp g? aitvghly grsigred sty which
ics, . . 137 1981 |
rlepRIRETRARHL R ulPlimeioh THbREver A qus B ERM. Burtand A, G.
Mitehatl NCHtseid DEdtts ahd USiesoliktidnphddrhaivhald dual of Plearaiayaitiat, Vol. 9,

whi ch are consi dered to be thernodynam cal]y instable,
1384 aR (1 M) siysinl lpthee Baprestechonsdsaelaped gyingthe grystal growth step may

reduction in the activation.eneray.for di i : .
g R
St RCR-andfkrbdse S frkORgy At a felBctIna A BRCR QA crchietdyMBE dissolution

and inpurities in solution nay alter the norphol ogy
abpoiotsywlicat thetdiglocatives ¢raéngg of drenmpistilrsonfreehi s sol ut i on,

as descri bed Davey et al,..Structural. and Kinetic

et Ut BLgR i Sten G eEaddiins pbY BP K B o Ay aler the

108y | REDGS: ALKABRI BABh IS ded@IHeABY D t al,
no%@wggycgg%&%}glls ﬂ%%i ety, %Tpg%ay Tr ansgact ions, Vol . Y Davey et a
SBC@B)!, and K fietBABAIESAEry stan@rovetly Imlﬂlﬁﬂtioazn{&@p@ch%cid Grpwing in the
ngs%éée;%b‘[{rlgg?kq%g}c\iﬁcggﬁﬁ%ggséf:ﬂl&eg&érgxg d}e%s?‘ Pdalrasdsa}? lTlflatnlsaft)cr’gions, Vol.

[ esqri A o
8{%@%32?%%& t—%&@?%% aﬁlgfth %g?gqclégl%kv&uﬁlﬁr%&%ﬂcg/@& Hystallization and
dnseReiog iof bystal¥ritig phenned copticah suspensibrl fodusiatibmlas described by K. H.

Phar ma\c% Vol . 14(15-17 2341-2370 (1988). However,
ZiHer anghJibRuppeecht; IGoatrol ofderysiahGraywth dr subHisperiiRnsnlyegevelopment
I n i sl ti i | ' ' .
BTERREG Phieh 258, A5l IS LRI OHE RE, b Davey and Ziller
réfesdnREatoc 8 6n refi€inPieitetnek ol ditlesatioas Brt@e esstatiDditivetin order to solve

30 address introducing such dislocations to control
agpesesiyadt problemetansed by such dislocations. The Davey and Ziller references do not

ot

address introducing such dislocations to control dissolution rates.
It would be an advantage in the art of preparation drug particles to provide particles
which exhibit enhanced dissolution rates as compared with particles prepared according to
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It would be an advantage in the art of preparation
drug particles to provide particles which exhibit
weniancsw di ssol ution rates as conpared w th peCT/U81083021882
prepared according to -2 WD 2004/012710
nRGLAY3REBEO HLBE Aboveririveds. teseuld aiRd bk An hlengdyevsuch particles
prior art. It wuld also be an advantage if such )
weter esseitiely cstadlinesis @atureadd 35 te myisinzre samee eithe arableanssagsociated
to m.nimze sone of the.problens associated wth
“%%Jﬁ%&ﬁdg?ggﬁYPf?n@?ggﬁﬂ¥$ﬂgﬁ%_partic!es. In one
aspegt ond Aped! B8 PhlsehtNNRALbA T pastiddey donirRgCORRfalis) Mfrystalline
a plurality of crystalline 5 domains, wherein each ‘
damyss avhdrein edcnerystalline dpineintie drietitéd diftsranitly thaneanyaod yheofdjacent
t he. adj acent .domains; .and a plurali,t f interfacial .
ApBgR  prier b e CrgRpaptTnactabfl sretafne AiAns: wheretn
58 8bhhing cHRPRIISIEE TstEe, And MR BR AR AE0ialGE
ﬂkﬂ%?%?% tﬁ% ?%tgrfg%%al rggighs econprige atlleasﬁ on%mns
complisd dt Zemst olerstzbikzcond aspect, the present invention
is drug particles prepared according to,a 10 process _
conpii & 55gne BEpest Sipprgsent jnysntipnds drug; n%&@%dar%@md according to a
A t; : i I t :
oR{BS PRl o S8 ST 1) AR o B i REOVME, aff () adding
thd126&ic of frtep C)ug waratd foemgsedpitied &rag partiolesy whdrtiy thd drug
crystal line domains, each domain being oriented )
paitictes camprige: t hplyradity olofry siplding dpmaiantcasih Aemaa beingoriented

the I NS Ccompr i a u . e; an .
oSBT 3 FEBE h Bgr SHERLRDRS i B o e
s@bsYaca! dnidRep BB dtSnteki@alliegions QfrfRGHiak thedly Qflfine domains, the

conprising at |east one stabilizer. The particles of
intbiFaqalesgons com@isingat leghomsi stabiledent i vel y f ast

di ssqQlution . tines as coO red .part.icles prepated.

o L1 TS5 TR PP By B ERR limes o

cBRp&iRl 38 BaHces ?ge?aéag&g%@bseyhs‘éefﬂ%dﬁtﬁ@bﬁénca{r@ of the

present Tnvent fgure 1 illustrates” one
enbodiigreal iofin enlpged cwkesebond] vidveolr gmtelt of thegm¢sentnnvention.
20 Particle 10 conpris

donitigrg } lysjrates qre gt S’@ﬁmﬁ{ é‘{??lléa'ﬂ'igle Th of i dent iﬂ_senﬁon-
P@ﬁfctfe &f ¢ ie§ )ﬁ%‘il.?glliﬂ%%?c R %oﬂn]ains_]iq; 1804413, ﬂ?pilgﬁfe 1, the
t t of the at of

e orient 1 on crysta tice within eac

linbeindasRbNthe cABstAmadomdile] 1Q 2 eaidalt3i depico thetdrentatiys bithe crystal
lattice in_ crystalline domain 11 is in a different =
latiewithiareaeh ahthe Wemsins e A showh the oriematignefithg crygiak Iaftige in

. Call e . _ . ; ; o
bRl b B8 by R0 IR L AR 9B b8 i in
cdysthil fifeedopidin AD I Altth®Bridti@ivnt Jfeheddriy talt lagtico th @¥sthllife domain 11 is

crystal lattice in crystalline domain 13. Each . )
atsoyin aalififérent diveatiomthias therarientasian 6f thesrystal laftieeniacryptaling domain

h j acent dpmmi.ns. .The.crystall.ine domaj ns,.co i S8
e e R A A
SUbStARGEy dtAlRCAhYin$ MR al FupRitBfanceSth bAbDEBbSHiMent, the drug
subst ances can be sel ected from a

substance is poorly soluble in water. Suitable drug substances can be selected from a
variety of known classes of drugs including, for example, analgesics, anti-inflammatory
agents, anthelmintics, anti-arthythmic agents, antibiotics (including penicillins),
anticoagulants, antidepressants, antidiabetic agents, antiepileptics, antihistamines,

antihypertensive agents, antimuscarinic agents, antimycobacterial agents, antineoplastic
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variety of known classes of drugs including, for
exanpl e, anal gesics, anti-inflanmtory 30 agents,
wa@mniohelatimt i cs, anti-arrhythm c agents, anti bi PCT/TS2003/021882
(including penicillins), anticoagulants,
aglit, iHPRIRSERRMEBanta Rntithyedie hidht GRtNifal agdiitd, atibBrikisedatives
antlhlstan1nes anti hypertensive agents,
(hwnottm smiamqwlcpfagh astsingents, ibaipcasiienseentprblogigeegents, blood products

ang neo l ast LG %Bplézsaéglgtg /c%%éﬁsgt?qqﬁ% /8€L>J %OSQCE‘%%Q L 88%n suppressants
(eQRctofs t?!ﬂn&%ﬁéﬁl?ﬂcﬁ%ﬁéﬂo&’ﬁd é‘ggﬁ@dﬁbgﬁ@ﬁc 1&5@%@ dnt?ssd@ﬁﬂlcs

eur ol eptics), astrln ents, beta-adrenoceptor | ocki n

do@g@rrtaegméa(anﬁplathe«ﬂum sgenwjl,dlasmbsamctsumsunologlcal agents, lipid

car di aci not ropi.c ?gents contr d
reg R AESNEy MYPS elRFDgnP AR IS &H{I@tlc% 8%&@&%? g?lpitonin an

Yy

iR R %fﬁl??@gﬂ*héqémﬁ%%ﬁ%gﬁ@% SRS sl eroids),
arﬁ%l&i@& agdhig RuMURhiseHd ahomtien bﬁgpﬂ%mm@mt ghyroidoagdnts,

regul ati ng agents, nusc|le rel axant

Vq@@nla@y&rm‘ltw ot Peeferreshdnyg ﬁybwe%lapwﬁ? Hhestinggpged for oral
h n
(ﬁxggl ﬁg ré g hﬁ’g PS §¥ %géesggsjrs%so S({r&é'y atd %hﬁﬁf‘]? Slegffebfé?kﬁthm each
cl?& QA Be féulnkdTH MRS 3] 0 he B8 PheSnacsyoaa ThetyRinticEdition, The
thyroid agents, vasidilators and xanthines. Preferred
PMmmgmwadﬂhﬂﬁebmmhnlU&@ those intended for oral 10

d t t Ad ' f th |
3r umgﬁhezﬁgjg’% PP oS 3 meleibbs Ry B 0L ARATOER B g, More
kﬂ‘g Dcncla &nlﬁ’ﬁtlaﬁfnk'deﬁﬁ 8.ard 1365 ¥ 450 Rﬂ%’sly Wﬂﬁﬁé@n more preferably

Edition, The Pharmaceutical Press,
hkﬂh&mﬂOOA&@ﬁnnﬁhe crystalline domains are preferably

or S tsPRTHEY bR e teiqadd stRaw it e ine ety 1g. 2. and 13,
A§¥ur a?ﬁ{lﬁgg{pq BlcARte¥ ac f’r Fi%?@ljf hann 400 e&d}f&@ﬁe crstalline

interfacial Fegions 14 surround the
dehyist al | i2nendl3raind shelibterfhial mpibnd 34 areAdsosinghe oiriside surface of the
Fi gure 1, the interfacial regions 14 are in between
patels 16f t he crystalline domai ns 11, 12, and 13, and

tS Eff et: e nrtf hafil ég;ar {lgfli%nﬂpi}]SQE@SQ#éﬂe QQbﬁl?f% gk §fagﬁlzer should be

e Interfacial

cKdRsh @6‘§s tla‘lre@l%m’ysﬁe@ gdwtheasie @pealihabirhiinaize stye relatwe small and
stabilizer should be chosen so as to reduce cryst

sqythaibily csystalhido optrssudt. | Howevgn g salyli % s&%l@ alsp P&h@% such that

BTN R T e

rlﬂctﬂg;orat&[ ¥4 Ble iBeMNAN L SioNo14. PVRYRNES %e%tdbﬂ%f b‘lﬁfuld bdchosen so as
order to ensure that sone stabilizer is I ncor por at ed

notnto eréveat ¢r|ystelhfzatmnadltoge@lﬁlo resulting inpynseatirated padutions of the drug
stabi | i zer.. shoul not

n}p}%ﬁg{é‘@ Whilg nqs ng}ngg)’@) & o n ?)g §€ﬁ%f¥ ﬁréco%oratlonp it sr{ablhzer into the
fcflacl%gi i§ %I%P!) Eésocﬁ§ Bﬁftltcfeg‘ Bf Bk YeeseMIhRAHbE fo eXiBit Rlatively

oun heory, "I ncorporation of
fztsh gdissdlatiod mmes. into the
The choice of stabilizer or stabilizers will depend upon the drug molecule. Generally,

polymeric stabilizers are preferred. Examples of particle stabilizers include phospholipids,

- surfactants, polymeric surfactants, vesicles, polymers, including copolymers and

homopolymers and biopolymers, and/or dispersion aids. Suitable surfactants include gelatin,
-4~
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interfacial regions is what causes the particles of
the present invention to exhibit relatively fast
wale@golarié on times. The choice of stabilizer oPCT/US2003/021882
stabilizers wll depend upon the drug nol ecul e.
ca$en geahliny, phoshaf@dsy flh ia€acid, @hbledteel, Sragiicanthy; Eftgracets and fatty acid
Exanpl es of particle stabilizers include

sajth bsptaditangind shloriderd yasrel mano 3ad|dy sy agidsasarnendagthers, cetostearyl
oo geopirehe- b pasRE G SRET oY B EuER parosyegtytone
so@fiah?%’c’tlygacﬁ&' £dtaS! RALBAAE | i o8Bkt avatkbW¥ T weens, polyethylene

2004 710 PCT/'US2003/ G21882 casein, |ecithin, ]
glyduds phbiéthgene guide/poayicas oxide) ewbbmers, forexgapko the, commercially

fatty acids and fatty acid salts enzal koni um
avalpklf PAOGER 6 POROBE FoLhey IRy e fﬂ?y 3R 5155, Seamgte, the

y . ™ lsofd?@R i f

ccB LGSRy SR PRLERAX, pol PR lome FRLPIRECAAS oIl fatty acid estrs, fo
exRRIp) Keadomth&@tially aodilablesSpaha tcblloidal silicemtdemside, pbosphates, sodium

exanpl e, the commercially avail abl e Tweens, .
dodeexleulfeye. @&r@osyrgp%lspl&ulofffcﬂ%éﬂﬁﬂ%ﬁ!&%ﬁf@ﬂﬁ%ﬁw%%a

oxi gde) .C I cially
me PR B SR A SR oIS LERIREE 1 e
hylddsstypraidetBiReldosd asneyaaihecellubge, mamesinm Alunjnum silicate,

avai [able Brijs, pol yoi(%et hyl ene fatty acid esters,

trisﬂflab@kim!in% a@hyyinéi_l: plgohed (RY 4), spgium ]@}{r.é(hﬁlplga’té,tpﬁb’Vinylpyrrolidone
(Pmégéagl h% gglﬁgltalg ?)ltkges gﬁ‘ﬁﬁﬁﬁ%’ C giglé%%\gigt{e{;igl{lée%nﬁ%nionic surfactants.

OfRE BampIEkdbise! dldegeibe@tdetn inahé Haxdbwek by Paaiastwiial
sodium 10 net hyl cel | ul ose, hydroxyet hyl cel | ul ose,

Exoipientsypridishddgelntly byshy AnteyiganRhgrmegsyitieel Asspeiationqnsshe
Phirmer e Sarteeor ety By T Do Borl P ruol R, Sih Sebilizers ar
cBHEM S B9 R PRl 0B BN i e .

zZwi t The dogeattivdesruditheopriegens invemidneane sssent@ilyerystallinabheused herein

stabi|izers are describ in detai]l in the ndbook of
theriermersaantipby crystalimec F%‘f%’ﬁ?@ to 16H ‘i‘lhé‘ht 8 P?I%ICQ?FS? ag%aﬁéo %
i can ; [ Ak L0r d The
L R S e e
Phar mR¢ siyé bEg:tiEle 89 %5 ddR8bine Sy lighttsadttdring aechnayues is not critical. In
conmer ci al Id%/mavai | abl e and/ or can_ be prepared

a peaférradanelen I

b :
_ entnhowevehdhaparticlpnel e arpspirnyeatier Hisprelgfiely small.
Mgt Bieterab e BE Ep it o R AlorfiofiyFs ilebfGaryf R tess than

26 thifBAS elvbidtnotd\BreRBULY Ws&thadll @ nditrohgant yB0er thore preferably less
crystalline as nmeasured using X-ray diffraction

taeShmicques. The size of particle 10 as determ ned by

l'i ght_ scatteri t echnj.ques. i S not cri.ti -

| O el M SESI AUESi 0 Py s

p%ﬁf%?e%rﬁl%%aﬂ ERHhORuAE LdisR@Idnvisley fiTRd particlb®6fthe present invention is a
erably,

the particles of the present invention )
tivaMétyanetkah Pabidityl gives iazpantitatiesseashmmenpof ti ehangs of intensity of
even nore preferably. less than .10 mcr
g

lighicppssiag éhrmlg? 2B ug particles, causeg %?, ’ab?o%tiye%%teractiohs
resulting in energy transfer to the drug particles and by scattering from optical
inhomogeneities in the drug particles. “Absorbance” is also a term that is used
interchangeably with turbidity.
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25 than 5 mcrons. The particles of the present

invention exhibit relatively fast dissolution rates.
wab@4/om7ed erred net hod for neasuring di ssol utiPCT/Ds100%021882

for the particles of the present invention is a

t ur bi ‘Bhe tyrhidithogthottmsefubifor detginrimingsthe penetrttofidisselved material for the

urement of the change of intensit
PR R bt el 00 BtenSies o ook s dee&ining diginitial
ébyl S il i -
RhcBRRALR b Vit bt uﬁéﬁﬂ?%@%si SOHA ot ). BRE g the dynamic
sn)ylitl|coa¢entraudsmfd) 013 dmgtpaﬁscl&mnﬂlklmddnetgumaaﬁd @l@dating the percent
rbance" is al so termthat is._use

0
41#9@ edrmaieraal Brsordins fo thefprmayley [ - 9)Als lefbﬂimlﬂvtzeﬁeasurements are
LPQ&'{AJ&%%{IQE?I] d}he turbidity nethod useful for

etermnin % ‘cent of dissolved material for the

parti Ah}ehqmﬁ nﬁehﬁuﬁ cexs B tisedny aiths@e tebidity ) sdengd Aethe liquid medium
follow ng,_ ste determnin L%_thelmtlal
i

i Greatonhin WAl %&ﬁrhgﬁa@d paray @Qntb’l,@ff@f?ﬁéﬁfrlaﬁl‘@ ipfleufrem the solid

he dyn
L SR PR O o o
@ﬁﬂl&ﬁhﬁwlﬁl&h@%ﬂtﬁ@dﬁgrp@ﬁﬂﬂesSn @Hesl iV @B 8bkefbeen 5 and 500 mg/L.

accordlngtotheforrrula ! (i ] x 100. Turbidity
Hmtsun Eerpltibyivan solubidiend’ is de mnmtp 1iean tha chakdhumAamyount of drug

TS inn eGPl e drS e e R A0 Ta i e lfoufpgtiom sing
this@8dhnfRd. NaeRerdite d1§§oﬁﬂfoh¥at@é ﬁéﬁﬁ%ﬁf?&dftﬁ frfe@&fréﬁﬂ@nts one would

index fromthe solid nmateri al I't scatters
neied I devﬂusp d ¢adpbiadiomediversheWwingl tdrbiditycreossn khoeh cohadntration for the

the eU|I|b|umsqub|I| of the dru articles in
A GaHBPRiAIeT I R TsR amraee he GBaty o dateparticles t
[
br?&ﬁg(#% !r)n‘;% rtrftl)’lﬁgnet?sqg? ngflg Jg%wpl)%sr%tllgg{\}ggﬁt erlfcfu?d fﬂe%ﬁrrp%@iﬂg tct)]l’?nnonly
avaiipblelightyscatiariig eqaipnwint hich aiﬂ@omrlmdtas Orl& wdigd thegl@hidulate i and d
mediumusing this technique. To determ ne dissolution

fromn dle qadibragion supiediessd yRoOASUR ATEISMSNE Qﬁi@r%m Suchaggether for
xggaos\%%gg gl'%%oglatltlérp a%% hlg{lllg%&{bﬁcﬁtyfg 8%%:%1 A%r% éle%_ﬂvlg rcnsnlrjgop%ndmg U.S.

FpalitatihdHedisaidurreingy N@ewah.t hen rreasure the turb| dity
of the dru&lpartlcl es to be tested over tine as the

dr ug Whpm pédeddgo @lhiélﬁtﬂl medipm at Beondegtrpdpnyibal is fgomu23- ﬂ%% of the
SRTERER sl B AP RO b P s Pt e

dlEL%lLﬁ@h'lﬁ) 1% HRRA SR sPASREhsHRADy IhdRASHH dfﬂ?@ﬁ‘ltnqﬁé described above.
turbidity. Such a method for rreasurl ng di ssol ution

Thattesn l@lhbnttmrsblumltty 15 descléwdrabbex Mnretmcferabbt dlhd drug particles can

I I

l?ﬂazqr,dgg\ﬁf%tﬂdl naﬁl 13%@161 a? 6% | C%::lchlqc IF gﬁg’a 0- g(? %rorf%?etlr g/qulhbrlum
SR AR il cofpldt Eﬁsgo'i {902 Qs lh 5 Sfitdl TN WA herein, the
SO u I'ity, the part| es o e present Invention
‘rflﬁmﬁcmnplaﬂeehssomub&’f means that 95% of the particles are dissolved, as demonstrated
by a 95% reduction in turbidity.

The particles of the present invention can be prepared using any method suitable for
making small particles of poorly water soluble drug substances. In one aspect of the present

invention, the particles are prepared by way of a controlled precipitation process. A

“controlled precipitation process” is defined herein to mean a process comprising the

-6-
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di ssolution in less than 5 m nutes, as neasured by the

turbidity techni que descri bed above. The term
we@ewitloidsnd um sol ubility is described above. MOPE&I/US2003/021882

freferably, the drug particles can 25 be added to the

ollqwing steuhi lﬁm)l dissolviepa dengtsubdtarea in haslvers; dndofl) 4ddiB@ e product of

eir eq ibrium,s bility and sti intajn

?ﬂ#ﬂsé(t wagt FfE}th‘%ﬁﬁplFaFPd: %%%P%lﬁalﬁs 5I0A Wﬁ%eé@g%%boé@éf‘dﬁ a stabilizer,
fen 6l h& vEd

9596oﬁxmie 6%%?? OV gpkﬁ%ﬁgggﬁ a%hés 8%%@%?¥E$Q%h¢h65dymﬂ
b the 948arr educt i on | n turbidity. The particles of the

present invention can be prepared using any et hod

sui t abesalwnt inde Whighi the digds dispdyad igisted (aFcapdgapy organic solvent
Wﬁﬁ&/ Lu!ﬁ? S&V?ﬂtl’f;ﬁ’enﬁ 1&?8%?0%(15 the 81’1]12 aﬁé@%?etly 8&8}1&%&7 the higher

sen I nven

mé s@lubHity bOthk @eudinaké RlVet, BAmdFOSBESnt tﬁe pfdaegsr\@ﬂul ®d The solvent
preC|p|tat|on process" is ‘defined herein to nean a

mg»yzﬁgr tPlis@ferabty the seleoied galygat@xhibits ideal mixing behavior

‘gﬁ&r /&Vg égg ﬁ‘gﬂ ﬁ}g 50 ut]gg’lglg.]%l 1%11%}}8&%% élg%lmﬂﬁa %l?rhﬁglg]o%t fhe water when

1dedusthe Qfatersh %F Q@)) SL@taM‘I@to?g'ankosoﬁ@hfp iRE16Gd B’lhtta?é £6 limited to
drug particles preferred enbodi nent

methndlj chmol 1scomhpaen91 tl Fodanol édatanbh mmmv@hanoé, polywydrit alcohols

%‘H]ag? E@%o gg YC?, %ﬁg@m@gﬁ lgrmlgmg\gﬁpt A0 é qu, Ver? }glethyl
I\S/yat pis b Y e N NGB 1 fofthafifR3, Qﬁ\a/\lﬂfa}‘%fﬁ%ﬂagi‘oﬁloigfd\éﬁﬁe da(%fone n-

[organi ¢ sol’vent bl end ves t
mdpylamirel jsopEppiandhd, gthyldne dringheracetbhierils phethiyl ¢thyl l&fone acetic
the drug in the solvent, the nore efficient the
35ih feric apid; digthyindiogisley bdioxolang) kpxplugrpisepiopangland

é’é@ﬁb?ﬁan E?ﬁe?éo"fbl y, the selected solvent exhibits ideal
xi'ng behavior wth water so that the solution can

be | MBlicacyneaaitidh vl divgtdissoliee th thersolvemal step g) w@teférably as close as
when 10 added to the water in step (b). Suitable
ma@ma @ the ISQ,IBW@’ liméof tee a9lnenta¢téom empwmed Jugh concentration will

R BB RGP e DR BRI St U0 R i Bt bERGI 0.1 10 20,0

@élgm/ﬁe@&@ngl ycol, PEG 400, and 1, 3-propanedi ol, am des
such ‘as n-nethyl pyrrolidone, N, N-di et hyl f or rmm' de,
tetr a(laytmrgtﬂlwm orpnerp iexeipientis layeasl ded tnctthe welvemt, to the water, or to both

B S0P WGP RSN Gk bRl ity £ Bymni symething that
élﬁﬁé@SQh@Gﬂygtall%H&{ BoHa$idk t)f)ﬁlb Aolechied tiit RXRk feGrporated 1rr]1to the

hexaf | uor 61 sopropanol, and conbi nations thereof.
resuitenparticieanSuitablie u@qdmts oklndd organtchgnexghwiestacids, sisey salts, or
cl ose as praci

él&?ﬂ&ﬁ? & r%ﬁbﬁw el eomip e dafcr%@?ﬁ' @%ﬁbéﬁ?@? ffegdbook of
dﬁ{ ﬁﬁﬁrﬁ){) %ﬁélﬁ@ piblidhed ?@ﬁmgy Hﬁoﬁnéﬁ@nﬁg%ﬁﬁéc%gﬁ%ﬁ %@sociation

vent IS typl ca € range rom
ztnd T2 Rhardfcenticq [Socieer diE(Rﬂ‘eat Britain, the Pharmaceutical Press, 1986. Such

excipients are commercially available and/or can be prepared by techniques known in the
art.

In a preferred embodiment, the controlled precipitation process further comprises the
step of mixing the product of step (b). Any external device which imparts intense mixing of
the drug/solvent in the water can be used. “Intense mixing” is defined herein as meaning
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Optionally, one or nore excipients are added to the

solvent, to the water, or to both the solvent and the
wowi0e01278n exci pient is defined herein as neanP@rUS2003/021882

sonething that changes the crystallization behavior

thit 2 wefomileapetsstupaied instwotis fammed pupatogeirticl¢ oud¢ation. The mixing

resul.tin Swtabl exci pi.ents incl

%‘Pb eéggﬁ‘rp%ﬁyg‘ {‘?P%esso 4349 HSH Hh’%@ igsirtaneoys Hlﬁl?ﬁrswn of the

AU 8% bR AbrosCnB Sarct bt Aok | chirs. Such

de%crl beolS In detrglsl |nat he Hand ogé%o%g%P ar mg'cgut iug%fmense

G giesultssin sppld:lbatmia’em pitthatitug doysstiulve id\ther dobant and liquid mixture,

Phar nﬁceutl c AssogGi.ation rid The Phar maceuti cal
gy Lipedaries %%tp PEpqiRitisinte saalbparticlar kaingasrysalins structure.

EXE Ors%g;t%y cgé(%zpfé}%ar egt{sg %g g%otlnto@mvs?ép (%ﬂ%aglude a stir bar, and
ayitator3hdogeniyes; faad aedllcﬁﬁmnl ment, the controlled
prec:‘éptatl on process further conprises the step of

mi xi rigprtianally,be eerttmikd @re@powaﬂyn pmegssditksrsampeisssithestep of

r%\'ﬁ%\%rm eal?r:rtec%pl died szg praprtx?1 %1& 8nefﬁr§\$%dj ¢ {srseggﬁ\z/eirlﬁl&}he drug particles
doeRists R oVRAthS Jolvent Yt 200 1P kaskqusdl/ &@809@&9@0«&&2

that a uniformy supersaturated m xturé is forned
pit¢rontivety, ;ﬂa?rsqlvﬁn@ whtencandre. remMheeddisuligneos$iy ditoch the particles. The

e SRt SPGB o4 g B G8i i gmore e
@@t&p%ﬁmngﬂ@fe%mﬁﬂ‘&me Woﬁﬁerdtdsﬁi rdemetm&ﬁﬁa&{sﬁnclﬁdmg

Such intensé m xing res I'ts I n supersaturation of

aapgragup siizdydeandithe hike.sBemevihg ﬂmdwdttemamdaemeﬂbnn&i using any
ausmg drug ticles to precipitate into s
reble fgans, g wéngasm%%&yg}a: spiay 5??%& @Pléatlonﬁﬁﬁ%@,s gsilling the

}%gs\{élgse@ tﬂ@g‘ag’lﬁ@y lﬁﬁ)hﬂégg%% Qr Elt%%u'bpe product of step

a honogeni zer,

and aActileldiglindrinic (3vdn IiH?dddyd td the waes i Step €6), the temperature of
recipitatio rocess further conprises the step of

the pERAEE qustqpr{b?ﬁménw Hly serieplieeapa prsluesdciemperafuse. oB@ferably, the
t&@:ﬁ_plql[ﬂg &t c’on{rgﬁ&y eﬁ r1 hq%\/ & ?rg)frg ﬁrre%ér%lg ?e{SR %han 30 °C, even more

I'Ses reno

efesltREd fhyn Qs nv,vmgn&sh Profeably.lesdlthLY 1eta. vpﬂlaﬂowtehﬁmlt of the
sol vent and water can be renoved sinultaneously from

tempeigture pEthe slispTrson ig Hhsifeaszing [pping epwaigr-uPempera@res which are too
at.i.on Ivent and the chosen nethod to

l?lgthﬁwjg&i g 1o ?éir? REmHGIeRg° sol vent can be

BehifEed using any desirable neans including

evaporation, dialysis and the |like. Renoving the water
can bEhepfetlbwingedaterdals gresnysed i the $olicaiihg exaapiss:

A Muding.. spr I ng, .. yfre in_, el | atjon,

e el TSR e AP meara i Solseylear)

SAMIPI hrBIeADoxiE (56, bO2ED leoftitiltehik rARRI C

so(?ef/)gdn%’ﬂ) i g§’ alg ed t g t'he vat ?bo}oﬁﬁlst epo%@etﬂ(eg)

‘tSpapéfamigaes wibitanheorplandatet of step (b) is optimally

g:ont rolled at a reduced tenperature. Preferably, the
Tween 20” means polyoxyethylene 20 sorbitan monolaurate.

“PEG 150-C18” means polyoxyethylene 150 monostearate.

“PEG 150-diC18” means polyoxyethylene 150 distearate.

“PVP” means polyvinylpyrrolidone.

“PVA” means polyvinyl alcohol.
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tenperature is controlled at less than 65 C, nore
preferably less than 30 C, even nore 20 preferably
wo e®g/o11am 23 C, and nost preferably | ess t hanPdDUS003/021882
The lower |imt of the tenperature of the dispersion
D@I\Iahmalﬁsrm:;ydg)ﬁpcabidtsodiﬁnmaﬂter Tenperatures which are

ldlead tg deS|r ble partic
elstEI 2& olquQ\Pﬁ&C PEPHIS éls’\ﬂéraé’oﬂ‘g%lhfdu Rg’fe‘ilﬁléaﬁon Process.

foll
and Q)‘r’_\!» gggﬁféme a%gfﬁﬁhér&é%ﬁ 19%0 1 of't Rg ?rganlc sgﬁfent &fhgc@ﬁnay contain 0.3
gofiadedtilodey pTaP piganie sOl?(lltldﬁ V\(aE@)}’ed?@{atE@égr&@ ol ithreigerads stirring into
different x:y ratios. _"Span 20" nmeans sorbitan

3:9%9%@? AE¥EOUS Phgsenwhigh m?éfacﬁatagbat sesyd stAYiligere The solvent was stripped

aon 0
3% Bl B S B e Bar el oy PRyl Fogh example, X-
rﬂ?&ﬁﬁadﬁ@hﬂa@ﬁ&ﬁb indiRal halbampRaakeesseltidly ci@dliine. Average size of
ol yvinyl pyrrolidone. "PVA' neans polyvinyl alcohol.
thegerydal2iDe 4oomm yes e ERd 08ihg éithﬁffm aleneavn by those skilled in

SEgUERThLe el sedum st B en RANLGHD B
pr ecip baty é?ﬁnfi)'lé)&ﬁﬁﬁnmg thedirflg PhndAe 16 Hé‘tﬁrﬂﬁ%@ the time for complete

dissolved in 6 m of thé organic solvent, ch may
dissotusion, the Bollayiog pecedwmbirtilizeg turbiddgy megsmemelgo pisufbllowed. 5.1 mg of

B A Sl M—

iy B&Peﬂféi] SHeRI ? i& RlibiditP ?r&gl(ﬁﬁ WaSCslofibRRe %odfef PE1910 with a 650

e resulting urry d the slurry freeze dried
rym Blet saufpefitier and 0?2 cedight extAypTles sokabilitgyof Mahhzod di Waier is
patterns indicated that all sanples were essentlal
appipstapElyeme Ageligheo ene wodd expacbapngsimaialy Aedesal eﬁgh sample to
C%A%%].V% &4 %(ﬂmﬁ gﬁ w%’?e'r n%ﬂxr 51'?%(%95% H{e ?Qfo‘?%&&%@@dsbéf a high stir rate,

Hose 'sKki arti

tHe&EWpEeEEWhs tubk&ﬂdﬁﬁ)vdl&d ¢ 0% pad 225 @ m@)Q%S(ﬂlﬁ@l dodecyl sulfate was
software (v.6). 10 For each exanple containing the

addedy Damarddition Qfdhxa@mum CPfeSOdlﬁél dqwlfsg}faf@@wmséh@ equilibrium

PR T A TR

8RR SriBSoRESd 3B FAL MhxiflunfiahORit 68 hawdloeEolitble @n this media.
200-mL plastic beaker equipped with a stir bar and a

]])iishémticnpwascthem moniotes by nbdobss( iBrtirbiidityn Thedinog forrenwpletely dissolve was
del PC-910 with a rce filter and a

(G Bt HgHRCh Gt Wasr S e crdibtip s PP A URSEL er

IS 13 ARRGP aﬁ%ﬁ@&éﬁté‘im tl@eeciruk fox%ﬂ t8 'ﬂ@teﬂﬁhﬁ%%@ffﬁ@ €dr complete

approxi mately 0. each l'eto dissolve in

dis0lutionpthe sl @ving @fdcedurd uspeEng turgldity enegsurpentt ¢y follb@ed. 6.5 mg of

seconds at a high stir rate,
each sample was first dispersed by vortexing in 0.5 ml of deionized water for 40 seconds and

then added to 150 ml of an aqueous sodium acetate/acetic acid buffer solution at pH 4.8.
Dissolution was again monitored by the loss in turbidity. The time to completely dissolve
was the point at which there was a 95% reduction in the turbidity measurement.

Each sample containing the drug Carbamazepine was treated in the same way as the
samples containing Naproxen, except that deionized water was used instead of the sodium

acetate/acetic acid buffer solution. Dissolution was monitored by the loss in turbidity. The

9-



the stir speed was turned down to 100 rpmand 2.25 ¢

of 20 % sodi um dodecyl
wadwioiom of this amount of sodi um dodecyl
rai ses the equilibriumsolubility of Danazol

tlrr?eoce Bfﬁ?f@élgl

D ssol uti on was then nonit
turbldlty The tine to co

sul f at

e was added. The

to

20 present correspond to 50.3 % of the
memmamm éli’ublerm befowDastathe Imaserialibpsediand theirsswisdi a.

ol it

the loss in

di ssol ve was the

sul PEIL/ES2003/021882

¥5sG19e Wk the Rinttabivhidhadat waba danptediictivh in the turbidity

ELgt W T BB S0fioR 9970 | ShjifebhsaBlutiont NE [ Crystalli Time t
¥urb| gl t%/ rreasure%{ent. Flc())r each exanple mlml*lm ni nrl;ysfah;ne mew
g_rug II\Iaproxen, to determne tlhe time for conpl efeDomain | Complete
leecnl ution tho fall Aawg e el | — 1 .
ChSSO-th+-0h 1€ o oOwWwhg—prioceaure—uatT 11 ZT 1 :
turbidity negsurenents is followed. 6.5 ng ofg 25 e[a(]:h dissoln [s]
TANPR&s 1] rst avishansed by VICHSI%ERVP]@SKWHEI\E m ol 31
d ioni zed water for 40 seconds added—ta—150
oNaHi?Fie&quaous Methanel acet aﬁle%gég%YAgl gullﬂd)%‘tﬂaf ;208 77
36 ”ﬁ%ﬁ?&eﬂ‘ PHAER8_ mdthanoP| UT | ONI YA&#t/APRPBSKDNI tlor 9 16
yt 0Ss |n turbidity. Theltime to conpletely
isthr@cenwas thE%onﬁhanat whi ch 26l kP o50, 341 3
r et ion—i hao + 11r
= —OH—TtH—t T T 9] measu TE1s Sd |
cntgﬂ?{f”ﬁe@ th g?aﬁgb(%ét %%a zepi niefi\;/\g/{s)s%afgtggl) in tﬁ4e00 >
& JITENWFIY xRS he 1307, aempkes cobnt aRhintgPMEPFBRen,| 333 46
exicept: thﬂf Hei oni zed %t er \Was ||Segj 1 ast and nf thf.
2di DAprosRRet At e/ ACORI TS d blif Per Ll Ut P bR | 316 v
§_" °°N‘a%i’o O Vs FRAT I06ERDY [ Ne1bos8, PNPISEKDI dijty. 391 15
he - 2004/ 012710 PCT/ USPO03/ 021882 time tlo
ggg}aNaglekgn_ di ssoF-4& aggdis agile poi nd 28WREVER S KRer e wad3a 8
504reduettoi—thn dll A e |aDe
e BUHAMALPLe] e %?f meld]afsféglusejl anggw{e?rwggaﬁjs Tab?)ie?) 20
A Barbalabkpife) 9?80}160-@08 UhdtipmolAgue b a8 w’6 IPYPi SOKD 325 36
OVQTHI'II’]Q- [a r\nn‘nln f‘“l!r\feo[ 1 A:n_UI I[ 1
2 Nap%%@% Met haﬁo?7 medaiel pyp| 55kEy DA BITRL P o 9
ﬁ; T OREZYET T ER 156-CA B adtoB 1 - SOKBPRMBGIN P28 D/ 7 | 3 340 37
roxen F-88. methanol 1. .25 Wt % PVP 55KD 3 16l 4
Nabr oRemz¢t- 84PEGEIRERbY, metEnel o ﬁ@ﬁ’“é‘ér?ﬂf’ssé& 33 107
Nahr ov o Chrnam 2N
|Jal A UU 99
K%oro?%rr? ii—r 1, "gvé/ee;d gP]emé{degll %gVé%K%%6 7 30 v
bl\ﬁaromarazdﬁ 108, Speel®methand wi % PVAVBH-BOKDK6 [17 447 7
hroxen FE-127 +n/ n\ln CEKE 39115
& NapP#ees! F-|ss, lﬁi@ ?°€*E°88| d 1.28 m%t/ PP lgs 8 5
18 Danazol F-108, acetone 2.5 wt% PVP 29KD 211 185
19 Danazol F-108, acetone 2.5 wi% PVP K-60 303 170
20 Danazol F-108, acetone 2.5 wt% PVA 31-50KD 196 102
21 Danazol F-88, acetic acid 1.25 wi% PVP 55KD 326 44

Comparative Examples 22 through 24: Drug particles as received.

Particles of Danazol, Naproxen, and Carbamazepine as received from the supply

companies were analyzed using X-ray diffraction. To determine the dissolution rates, 3-5

mg of samples containing the drugs Danazol, Naproxen, or Carbamazepine as received were

dispersed exactly as described above for Examples 1 through 21. Dissolution was
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10 Car bamazepi ne F-127, methano

20 11 Carbamazepi ne PEGL50-C18, net hano
WG HD0B2% 36 12 Danazol
55KD 320 19 13 Danazol

F-77, met

1.25 wt % PVP 55KD 313

hanol

1.25 wt

1.25 wt % PVP
1. 25 wWe@%/PY1803/021882
PEG150- C18, net hanol

%

mBMtore8 K8 3o bylifte [038 avitbiBEGI Bdb eB GeRyw list$ tirnmdterials used and

1.25 wt % PVP 55KD 355 107 15 Danazol
thewedvdin.

met han

P cetic
rn'ﬂzl’i'hg

rec

lve

0
o]

acid 1.25

|2gW1ds nqUuHh it

romthe s

%

: 3dhg
60 303 170

upply

icleb

83r

2

Tween 20,
1.25 wt % PVP 55KD 350 17 16 Danazol
1.25 wt % PVP 55KD 407 79 17 Danazol
acetone 1.25 wt % PVP 55KD 358 89 18 Danazol
C Vo
ShONce Exanble 2 Tl _
acet b36 gafa sbitizeyas Bdicein Todle Fowas gissobeeddn dR grfggter and

R TR T —
!beécg%?r&é A8 Bhis nNRRFOXBR jao0ah 1R PIRABSZSERA Afatd ball mill

conpani es were anal yzed

F-108,
F-108,

Span 20,

Binghr WoBmilling process.
nazol F-108,

antbiniigedfor thy lehight pfiime anlicatel iddtablerB.n€he Fee veiis seoded; g milling

rates, 3-5 of
beag difisred qfé&flng sherre
o RRBRTe0 SRRk Y

10

i

ution was -

s cont ai.n

PIB% FREF% 6{1{3&%8?510

; ; .
B8 1&@%&&&8%33%}1% go%i%%%&ﬁa&nals used and

t he dr

FRECEi

u

Plsyolytipn was

1HRGELIUS2003/ 021882 noni.tored for 5 mnutes by the | oss

in turbidity. Table B below lists the materials used
Conpar ati ve Exanpl es 25 through 26:

and

the results.

Drug particles prepared usi

51.35 g of a stabilizer as Tndicated in Table B was

t mlling

process.

dife Ol
jar. 1

zircon
m xt ur
m |l

35 g of the

um oxi de m
The jar wa
and nilled fo

D

= .

ved |Drﬂ§ g o1

drug powder an
i ng beads we
t hen pl aced

~

D

Wer&araivd P Apreud sl

d 100 g of
re added t
on a rot at

f tine indicated in

ihydelline
1 -

Poptia [A]
i ng ball

t PPercent of
Dissolution

after 5 min.

Tab? e

i

B. THReprdsn wa
bd of f, and t
or . Di ssol uti

the length o
5 1 easoestied t he
ne resulting s
bn_was 10 noni

mlling

tored for

urry spra

bead46
y dried t
5 ni_nut es

72
o

by23 he
ter]

@a@%}

nl s used and
at i on Aqueous

[ Gadamizepine DI

the results.
soln Crystall

di tas.reckaioll e B

below lis

ne Percen

Tabl e B EX|

ts Bt
Drug

t of

100

DoRRiI N
(Comp.)

[ Anakdla P 241 |

0ON as received

404

91

25
(Comp.)

Naproxen

wet-milled/ 8 hours

F-68

508

94

26
(Comp.)

Danazol

wet-milled/ 1 hour

F-127

349

97

15
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after 5 mn. 22 Naproxen as received 646 72 (Conp.)

23 Carbamazepi ne as received 475 100 (Conp.) 24
wW®anapw7AUSP 24 as recei ved 404 91 (Conp.) 25PCEPSIIREIR1882

wet-mlled/ 8 hours F-68 508 94 (Conp.) 26 Danazo

cveivgi I 1 ed/ 1 hour F-127 349 97 (Conp.) 15 -11 WO
2004/ 012710 PCT/ US2003/ 021882 CLAIMS: 1. Particles

l.aganiclesicmglpriaingi urality of crystalline domains,

erein each crystalline domain |s orient e

PGP AR SR SRPARS Per Rtk S Refthain fyapiated
Pliptral tfyyth% ap b6hE aGhadnt B&EhIA8SngUr roundi ng t he
crystal i ne nai ns; wherein the crystalline domains
camhiraléty of interfgrisiubgibanmerouadidg thverrgstallinhdomainsy f aci al
rg&kons conpri se |.east one s
p

5 t abi l.i zer. 2. The. . .
FeiR the GRS RER AIRIES CITEPTRE £ dhgruhioes, @nwl%%éthe interfacial
si f . L ins is less than about
56é§%%5§%£%ﬁégm%%ﬂghé%ﬁgﬁgg?ticles according to Caim
2.1 T @aRictestddeordinghb [Claier | wheronethenvarigessizhdithalystpilids domains is
surfactants, vesicles, polyners, copolyners,

hé@ﬁ@ﬁ%@ﬂ%@o%ﬁ@%ﬂo%rs, or dispersion aids. 4. The
patticles accordi Q L. i0 1 i ..
s B BT TR RUE o b Bel HOS G Der B Bap BURORC bspholipids,
AGGALAhRE VeSicleh dioRmeré@pBiyetd) Gothopdysiehss bimpolyniess, or dispersion
poqu y soluble in 15 water. 6. The particles

acaidsx ding to Claimb5 wherein the drug substance is

i ded . f I i nj ion. 7. £ .
4,|p Pﬁ%&aﬁglg&{gs&gﬁ}g&o ?lgart?glnkﬁvygrgtg{st g 8@%1}:}6:5{%%5?%@1%131? lg%étalhne.

59T The particles according to Claim 1 wherein the drug substance is poorly soluble in

water.

6. The particles according to Claim 5 wherein the drug substance is intended for oral
administration. .

7. Drug particles prepared according to a process comprising the steps of:
(a) dissolving a drug substance in a solvent; and
(b) adding the product of step (a) to water to form precipitated drug particles;
wherein the drug particles comprise:
a plurality of crystalline domains, each domain being oriented differently than any of the
adjacent domains, wherein the domains comprise a drug substance; and
a plurality of interfacial regions surrounding the crystalline domains, the interfacial

regions comprising at least one stabilizer.

8. Particles according to Claim 7 wherein the stabilizer is initially present in the solvent.

9. Particles according to Claim 7 wherein the stabilizer is initially present in the water.

10. Particles according to Claim 7 wherein the average size of the crystalline domains is less
than about 500 Angstroms.

11. Particles according to Claim 7 wherein the stabilizer is one or more phospholipids,
surfactants, vesicles, polymers, copolymers, homopolymers, biopolymers, or dispersion
aids.
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(a) dissolving a drug substance in a solvent; and 20
(b) adding the product of step (a) to water to form
w@e@siom7tat ed drug particles; wherein the drupCT/US2003/021882
particles conprise: a plurality of crystalline
12 qﬂﬂﬁél%acc@ﬁﬁﬁg #O0RIA 78eieRdn Gel Rixiceh ¢ édsertéadllyl oyydtdilme.
any of the adjacent domains, wherein the domains
13 charficles a:carctingjg) Clabs {/afeeein ﬂfﬁ?cﬂrag pirhgiaare isypogrly soluble in water.
interfaci al rround t he l:
14d%ﬁ¥BPlﬁ§a°°PHBn$ ¢ th G g ater S A S Bilebhifed for oral
Stabilizer. 8. Partlcles accordlng to Caim
reln the stabilizer is initiall resent in the
15sPartielel accofdingar €Claith &5 whereor e pyces %f&rrﬁpm%@rtbﬁ ptep of mixing
the stabiljzer is initially present in the water. 10.
Phepredustogier @ﬁ1ng to Caim?7 wherein the average
' | sé@bl ktep of dryin
2ol el L S R 7 BB prdcSer Bffor JolRisAE sop of drying

f;ﬁédipﬁah&i&h’g\@aﬁicmr |s one or rmre phosphol i pi ds,
surfactants, vesicles ymers

17nBatiplsts peesrding i @&ﬁemﬁn@fhéreﬂbﬁela CF s eglf%ﬁled 3 lgss than 3bqj,65 °C.
O4j 12710 PCT/ / ' ent.
15; Bl AR R R e & SRS nBs pRoANSh 0@ solv
1€ PY3icRslabétRdink 3o Cﬁzlﬁlt? G\‘Iﬁfeuaﬁlmldmirg ekaipients 1srpﬂesent in the water.
wherei n the drug substance is poorly soluble in water.
14. Particles according to Caim1l3 wherein the drug
substance is intended for oral admnistration. 5 15.
Particles according to Claim7, wherein the process
further conprises the step of mxing the product of
step (b). 16. Particles according to Claim?7, wherein
the process further conprises the step of drying the
precipitated drug particles. 17. Particles according
to daim?7, wherein step (b) is performed at |ess than
about 65 C. 10 18. Particles according to Claim?7,
wherein one or nore excipients is present in the
solvent. 19. Particles according to Caim?7, wherein
one or nore excipients is present in the water. -13
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