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material includes encoding for secreted factors that could have broad applications ranging
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disorders, autoimmune disorders, and metabolic disorders. Gene delivery and delivery of
antisense oligonucleotides are also disclosed.

Ex-vivo delivery of solid nanoparticles, particularly particles of essentially pure active
agent, can provide many advantages in several therapeutic areas. For example, in gene

therapy, vectors are typically used that can either be viral or nonviral. To their advantage,
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to target cells of a mammalian subject by cellular transport. More specifically, the present

invention method involves the: (1) the collection of tissue cells from a mammalian donor, (2)
selective or non-selective growth of these cells in a cell culture medium to which is added a
pharmaceutical composition comprising solid particles of a therapeutically active compound,
preferably, mostly free of a drug carrier (about 10% or less, by weight), with the purpose of
delivering the active compound to either the intracellular compartment of the cultured cells,

attachment of the active agent to the periphery of such cells, or a combination of intracellular
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treatment of bacterial, viral, and fungal infections, neoplasms, lysosomal storage disorders,

autoimmune disorders, inflammatory, and metabolic disorders. Therapeutic agents for gene
delivery and delivery of antisense oligonucleotides (ATO) are also disclosed.
There are numerous advantages of ex-vivo drug delivery over in vivo administration.

For example, by delivering solid drug particles that are associated (e.g., engulfed or adsorbed
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DETAILED DESCRIPTION OF THE INVENTION:

The present invention is susceptible of embodiments in many different forms.
Preferred embodiments of the invention are disclosed with the understanding that the present
disclosure is to be considered as exemplifications of the principles of the invention and are

not intended to limit the broad aspects of the invention to the embodiments illustrated.
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composition can be homogenized through a homogenization process. The pharmaceutical

composition can also be homogenized through a microprecipitation/homogenization process,
microprecipitation, or ultrasonication as well.
The dispersion of the pharmaceutical composition can be sterilized prior to

administering. Sterilization can be performed by any medical sterilization process including
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of pharmaceutical compositions follows.

I. Energy Addition Techniques for Forming Small Particle Dispersions
In general, the method of preparing small particle dispersions using energy addition

techniques includes the step of adding the pharmaceutically active compound, which
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must be sterilized prior to use. Sterilization can be accomplished by heat sterilization,
gamma irradiation, filtration (either directly as a dispersion having particle sizes under 200
nm, or by sterile filtration of the solutions used in the precipitation process, prior to forming
the solid dispersion), and by application of very high pressure (greater than 2000

atmospheres), or by a combination of high pressure and elevated temperature.
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second continuous phase. One or more optional surface modifiers set forth below can be

added to the first organic solvent or the second aqueous solution.

Emulsion Precipitation Methods

One suitable emulsion precipitation technique is disclosed in the co-pending and
commonly assigned U.S. Serial No. 09/964,273, which is incorporated herein by reference
and is made a part hereof. In this approach, the process includes the steps of: (1) providing a

multiphase system having an organic phase and an aqueous phase, the organic phase having a
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W@ ei03az3o0nr water to precipitate the organi c cROPUSINS/022992
to create a presuspension; and (3) adding energy to
t he presuspension in the fot2n of high-shear m xi ng or
heat to provide a dispersion of small particles.
pharn 3Eﬁtfbrdﬁ§'|a)étlvé Rembpblisd {1 8ANEAd D) Yéhikating thensysteth fo evaporate a
the m xture by any sui tabl e neans such as
portioperftthé bragaici Miasoto ¢duse precipiation ohhgcomporad iethe agygous phase to

form £ SFPAELY By MAGURR b oftd LR SRALE EpRfuiki B tholudes the
steps bF: r(?} nfiRinE i WS iMasblel sdlngnt Wﬁtlhﬁ!éqﬂmuﬂdinea‘ﬁcally active compound

rifugation and filtration, addi ng a sei
to definanrRIBHES sAkisienaid rgwg@wéhewov% P 1#}?5' VB one or more

sol i.d_ mat
surfage aclive Cpm ggﬁl?d S%&} g ‘?n& | er%ﬁl'g et for tﬁﬁ@%ﬁo %u§)§01utlon to
form @Rde6ltibRask Restér The @fegauﬁ lrrnxmgltlweamgamc phixe and (thmacqueous phase can

aqueous sol ution. Enul si,on Precjp Met h e .
includsthe 5P O FIOR 23 hamegwqr%uqoglﬂld@isaﬁﬁ 3\1@? @ ﬁmf@s%ﬂdﬂpmem
g5 h
exeui e S5 RREIARTE, ARRRAT MR Aol B, or ot

equlpmhe oeteckeniqus fos prowitting highrshedreoaditions.n Thirewida spridsem will have
pro ess i ncl udes he ste

d
ol it PHigs & 5rodlch A AT AP TBRgAFS AR s eltr. The orude

emulﬁ&ﬁ SOLIRIAE R AR PhBABLAuRIASMdINGhRALlY to prov1de a dispersion of
apharmaceutically active conpound therein; and (2)

smalquartncﬂa;tl ng t he systemto evapor ate a portion of the

S RSt B SRR SRR GE BB Ry LRt i co-
pendlB@rahﬂ ebBonTySsipn6@ UK. Sbh@NNdl 1091 88,084, thidhois éncdyisirated herein by
I ncludes the steps of: (1) mxing a water inmmi scible

referaob vied magietehparh bengpar Fee emcm:sanplyd%scﬂlﬁ \WEePE Gpdd pEoviging a crude

d1sp655é%%f CRivH mprh%%:n%s&e ol(l)a&'iGﬁ r}%gﬁlc Za(ﬁ:lg%g gﬁﬂecﬁg YRS the organic

phasé Wﬁnﬂspha@ﬁdcduﬁbalﬁbmnp@nﬂh chedeina I(ﬁ!)C psofidihg oenevgyt o the crude
t he aqueous solution to formthe multiphase systeg;

dispersien to fopmat fing sispRysioRe(3)d fgeAing ﬂﬁrf&eeélﬁ??aﬂ%éméc@a BEhlhzmg the

hase can

e QLR 3 l POAGER R ot

can BRXterlizE@ by eliglicphEgtics sebforthl behgv bathiecsmall paticlks cap be reconstituted
equi prent , n1crofIU|d|zer or other equi pment or

in antaqawwéisumén E)tPBWe(ﬂlr ng hi gh shear conditions. The
¢ rﬁ?eest&?pk gfoQ/ﬂil mﬁ‘lﬁéﬁers@' gstgr‘hqm:lﬁ@l&; {hB sieB@ o\fva(tl?'im%fng a water
a size ppr oxT mat el than 1lnmin di aneter.

immis¢ibide selnedtswith ths ﬁmnnmﬂbdallyo effesftiva ecamnprivod of@nﬁ‘tfgieonn organic
and eventually to of sna

SOlu%‘&rtQZ%llé@Pa%gotaﬁe? b B g%fé%l t8 ‘%Pr@;lﬁ’? n§™a i g}:%‘f‘ sTigfgee active

r $he kegsh WathCRendicdss afdtion to form th
comﬂ%n&mdggﬁ}ﬁn}ég U%rgéggfla No. 10/ 182@1835 which s ¢

multlphmrspstem éﬂlermxvmfrmbiyng the organic phase and the aqueous phase includes the

use of piston gap homogenizers, colloidal mills, high speed stirring equipment, extrusion
equipment, manual agitation or shaking equipment, microfluidizer, or other equipment or

techniques for providing high shear conditions.



reference and made a part hereof. The process includes
the steps of: (1) providing a crude dispersion of a
woosiipdease syst em havi ng an organi ¢ phase andP@mnusS2005/022992
aqueous phase, the organi c phase having a
phar maceuti cal compound thet®in; (2) providi ng energy
to the crude dispersion to forma fine dispersion; (3)
Solvent-8@fbd1erd: PeedipiB@odi spersion; and (4) |yophilizing the
fiTne dispersion to obtain smal | particles of L
pHamatkpasiicle dispersionp oyheso bmreﬁaﬁﬁfi using :S?#Vém@@tlégiveaépreclpltatlon
ster t he fzof it
techngd iscl 8Py o et Enaf B0 U SR N B R e ot i US

Paten . W1 0A8H 1Sihich| drg étorpdiates thepein bypeferémte repdanade a part hereof.
nultlphase systen1|ncludes the ste

1)
Both paipassses a¢1gdd Hreestens 96t \EF‘%H%HP&@ E%‘&g aBea,bf tPlP(}%lca“Y active
ef f ect ! d ofd
substficg ol b RTRE Lk Rrd S B, B SRIIE 124 b B0ed o o more
surfa&hifith; (@ p@phiivea mfmd) hquiisl phasecb f(a3jonrsokvantjot hmixtnrgagfinon-solvents,
solution wth_the eo solutlontoffﬁrgmtge bst . (3
the ngmspIvpMaisemisgblotTIE SNSP! BF THXSrOf AL Janfte substance; (3
L Rhase W@ﬂ HiAsg! ARl EDereflovRieSEOiinwanted
addm%hﬁgﬁtg?rpoglgnglb;uet@g%gg@ 0| dg(l) l's, hlggh sggeg S?{ZVI rgrl n v
solveaawognaaluqe aedlspcrsuon mf@qwﬂlppmmlc;s nmahessl metfpdaateotistinguished from
thosegc?easlg rﬂrg]g Vﬁ rss%{o%: L]gﬁ%%aélﬁ&yﬁgté?n M]e?hode HY nptfl@cn[}ley do not
prov1‘c?1‘(i’?<§1J d 1'a§’cr§§e S0 a\dﬁﬂfg NBtdyse |t1Yee§ifsE&’fsﬁﬁ1| iRithefor@ro fHiE-thear mixing or
particle dlsper3|ons can al so be prepared using
heat.sol vent anti-sol vent precipitation techni que disclosed
by Fessi et al. in U S. Patent No. 5,118,528 and by
Ph Lecl ef al staihdl U S. Patent No. 5,100,591 which are
——?—ﬁ%&?—bﬁ%ﬁ% in by reference and nmade a part

heggall -paBadid di)sl’p@ﬁsﬁﬁﬁesanl Bel foftred lmemgt ﬁ}pﬁe ahvergibh precipitation as
prep arlng a liquid phase of a_biologica

discIbeomaRes. Paicar sy dheS oA ot are o ey Bt Agptication No.
2001%&)45&3%01?& W&dlsoﬁgo@éra@r ferSilI 6, PAFFABAG in(dz?nade a part hereof.

eparrng a second | se of “a non-sol vent
Phaséixedien @ aneim agbd e@tdsescribleetha mhy&odllvpirdnomnmbs(cwlmlch a polymer
with the sol vent orﬁg1xture of, solvents for th
\4

dissolaq OBty Rath #VeH SERABATYRS 188 4.¢q1KBagpplepular network

in wl‘ﬁ[}ﬁfl %ol bisShi EBﬁtﬁ&og?Eﬂas@Af)OﬂeeﬁQ%b@@o ﬁdu@é‘}ﬁfﬁ&b‘quversmn is by
produce a persi on of smal icles

the adbigioa ofet h@dslvan‘etodihstaon'gmmcslh ghage: orhe Ipobfmem ewdergbesda transition

under th above sect ropreci pi tatio
from; % spuglg Ph#REyLoGE ﬁ‘GftaJB]F Odgf“fs&lgg( Wgspo@mg c%eglaﬁpﬂlgmer poot
ﬁactﬁﬂ?r %célﬁr le?éJ §Pﬁ6h°sbﬁz@n‘d i th&BollyRiefieh Pﬁéﬁ Reskes Ihucle:atlon sites
m X1 ng or Phase I nversion Precipitation Smal |l
and {peomie ccbaatedi Msmq:nﬂymcts Been"284 patenihdisclosss ilpt phassanversion of polymer

nver sj reci tion
solutgons undet cebtatn cgncth%ons can S‘brlng about spontaneous formation of discrete

microparticles, including nanoparticles. The ‘224 patent discloses dissolving or dispersing a
polymer in a solvent. A pharmaceutical agent is also dissolved or dispersed in the solvent.
For the crystal seeding step to be effective in this process it is desirable the agent is dissolved
in the solvent. The polymer, the agent and the solvent together form a mixture having a
continuous phase, wherein the solvent is the continuous phase. The mixture is then
introduced into at least tenfold excess of a miscible nonsolvent to cause the spontaneous

formation of the microencapsulated microparticles of the agent having an average particle



disclosed in U S. Patent Nos. 6,235,224, 6,143,211 and
U.S. Patent Application No. 2001/0042932, each of
wovki0sh23987 | ncor por at ed herein by reference andPorUS2085/022992
part hereof. Phase inversion is a termused to
descri be the physical pheneitdkna by which a pol yner
di ssolved in a continuous phase sol vent systeminverts
size df rﬂ)%&ve%nsl@l A 2B ORAD| Bl paAticlo @i2AE knfluRnyéll BhiHeh@lvent:nonsolvent
olymer is the continuous phase. One nethod to induce
Volunpdfl ast®, | porenei oonqestrat;om the afdmosu‘tso iof ghe apahngotolemt selition, the

molec{url]agﬁ)gq? ttl&zﬁ?er grz %}fb% CB %)CS§E%E L X ?%gl ﬁo?solvent pair.

phase m xture: polyner rich and pol ymer poor

pH ShifiargtdigaionM cel | ar droplets of nonsolvent in the
pol ymer rich phase serve as nucleatlo si tes .and

bé@mibp@h@leé@sme@qnswn;heéem erhiy phioshilh gresHritatipy dechgigyes. Such
that . phase . | t

Q%ﬁ i’lg ﬁlacri (?eg % 5 @ r | ng a%dﬁ‘%l 1§pa'oér?@t"l§t}]dé'12%a§/§ng a pH where the

drug ispécﬂﬁilb Ofbllaf)vedl‘t@cﬂletsﬁembf:chmgrﬂgl e ga] to aqloidi wigere the drug is no

nanoparti cl es The ' 224 patent  di scl oses, di ssolvin
longegisg ],es| Ff@ledlﬁ og%ggp AAsending ﬁﬁép&ﬁﬁ@%ﬁ}l armaceutlcal

compﬁgﬁcpt THe s%lhft nOsSES %@ﬁrﬂfza&“ﬁﬁ&"ﬁ%ddﬁ&r&@ﬁ of %Eﬁéﬂnf)artlcles One

thé crystal seeding step t flective in
suitaljle pEleshsfting previplesion podoess isehml,csnd m E SliRaganlt Wed 516|65I3ﬁ & which is

sol vent. The I e a and.t sol vent
incorpesgiedisfein G FELE S Gt R SEEBR A R gludes the step of
L iR RéitNA BHStaP nirdlﬁf CGM) in an
o5 f BephSp BRGNS LOGURE DIV BL RN s CMD i
alkalie GeBsionfand thérsunéuttalizingribo selgtion wmathcanuaad i éhe presence of suitable
spont ormation of the

surfagg- E}og%gﬁgrsiq ce- mtwlehage%tg%?g g/cr%encaglggl:l ?éﬁ%le dispersion of the

pharRaehliGl 884He The &5 fén%@bﬂﬁl%@bﬂl@ﬂ% by @’&p@ af ﬂiaﬁﬂtﬁttlon clean-
size I's rnfluenced by the sol vent:nonsol vent volu

up ofrthe disperpioh ynd thep adivsivng theiconcenitaon pkige dispgrsion tp Héiesn‘ed level.

({)ﬁ%xa?r%%%/feqﬁpé—f %Hgb%g%%mlgl %.Ioggﬁ oﬁ&{saa.rre &ﬁblg.t;gd 1ﬁfU Shpatent Nos.
5 71@942\/ 8IYG2IINS )566082.paidr 4,608;:L B ivfHictPire dh@irp@bicdhefiimbl reference

particle dlsper3|ons can be fornmed by pH shift
and ap¢ weilpn pait heigof. echni ques. Such techniques typically
include a step of dissolving a drug in a solution
hav r the drug is soluble, followed by the
Infus e Ratol_‘hwgﬁl 8 e pHto a point where the drug is

noSuiBEe infisibi hireclpﬁ'dt&np techriquése teadouhi csngall pamcha dlspersmns are

L RNt e
refer&(cesaﬂﬁlrﬁa&% oé]drph&%of st SHitiableSsont! ¢& Binhcf‘ﬁ; d1ssolveﬂk;n a suitable

recrpitati process Is disclosed in Pat ent
orgaﬂic 66151234 fomha sdlverst mintwe.p@hert, edrénipititing btyanOéY@ﬁ ghgaeble with the

orguge seVGHH %rﬁ%%ép%? e Spiar BT FLA FRREHI e LT ott -10°C and
aboug\%{)(g’t(fa o ¥c %Vva{é 5@;1?61{1'21%&1(% lﬂ%r ?rﬁm?tls lfé‘labdﬂﬁ 1000 ml per

I &rd neutrali zing t ution
minA€ pék Véluin@&)fﬁ(ﬁﬁﬂ 16 réducs W siepdision of pre01p1tated non—aggregated solid

particles of the compound with a substantially uniform mean diameter of less than 10um.
Agitation (e.g., by stirring) of the solution being infused with the precipitating nonsolvent is
preferred. The nonsolvent may contain a surfactant to stabilize the particles against

aggregation. The particles are then separated from the solvent. Depending on the solid



surface-nodi fyi ng surface-active agent or agents to
forma small particle dispersion of the pharnaceuti cal
w@g@ati2390he precipitation step can be fol | owedPyUS10eH622992
of diafiltration clean up of the dispersion and then
adj usting the concentrati onldf the dispersion to a
desired level. O her exanples of pH shifting
compBfufF Rl thaldegifed Bt siza! the gnafleaseof fempekatire Ratief nonsolvent to
Nos. 5,716, 642; 5,662,883; 5,560,932; and 4, 608, 278, .
solvenihiinfhsian aatengrigss anéqohereran by virigdepeenrdng frythgrigvention.  The
. made a part..her L ' T i
partici e RO OB 88 s A BFHSHRo BRAELRIRFL Bhep B B tomperature of
infusiofbddd RAfihvesdety Prafeticiadrs weeinfisial estedanidntitehetitdn®. rate. The
Patent Nos. 4,997,454 and 4, 826, 689, whi.ch gre lati
precipifgise peraeanth a1y he HIUeR erle ROR-agRtP S p dEPRdpg, fpon the relafive
. Fi ' hHineYaRRINd i s dissol ved
SOlublﬁﬁ{' §?£hﬁ iC g@ﬁén%%%kgegg%ﬁvsgﬁitehtg glgf or m}g]é sol vent
m xture. Then, a precipitating nonsolvent m scible
TempstdtiretShéft Bregipifatosol vent is infused into the sol vent

m xture at a.ftenper.at.ur et ween abgut .- 10 nd about :
T Rsesharatotsy ih SRRRIGHON PIEIET MoRFABB D oL Sy particle
dispefBicHs! ertiOteahifitie QAR 14 REU. ST FHENE NoR 5, 18838 MEwhich 3inkbrporated
to produce a suspension of precipitated non-aggregated
hereis by ireferzact red smdof pattdictenip du ad ewbpainens obBedRyguaionylipospheres

uni far an di a r . |l ess,.t han | [ [
are pispatg D i teny Phgkt) Pttt SEOTEr e omnyefed HEAGEA five to be
delivirBE 1P 58k Rt vehidto RG] NQIE df Shpsudbrncetd bellidivered; (2) adding a
nonsol vent may contain a surfactant to stabilize the

phospwlipid lalengawithnat aguepus gaedism toribe gaglicdc substagee of hishicle at a
t ed t he, sl i .y .
temp &GP s e el R HEBbeafE IR ERslid dPvehjcle (3) mixing the

suspeRgion i h erep@ituteioes deinelting adnyseratirensfitiolatdelt uhtl 2 homogenous
solvent, infusion rate, stir rate, and volune can be

fine preparatipreis obtainedyandhthen ) raRidhi ¢aalng Hirprpaaratiel) @ IgpRdemperature

orbeloty Proportional to the ratio of nonsolvent:sol vent

Vol'unes and t he tenperature of infusion and is

inversely proportional to the infusion rate and the

Solvett iBvaparatioraPrecipithtdorpr eci pi t at i ng nonsol vent nmay be

aqueous or non-aqueous,..depending upon.the relati

sorQlBPti BYAPBTLPR PR tSﬁW‘i‘%@ % _sfhrsfgaseguélbe‘;{'\éf mgptent No.
4,973/884 Ghien id; SRRk KersilivlytrefRi el Bhd AHallo R glﬁ BRGAL TEE 465 Patent

Shift precipitation technlgues may al so be used to

discléses mestmals forarepariigemitiaquestals redudifhibs stape lofi (Glpraviding a solution

isclosed in U S . Patent .No. 188. 837, whi ' .
of & PHEBRES GBS oA 155 R aPeek Gsip i LE P organic sotvent
or cdhf¥if@ion épso@%n@s'm@}j'é@ﬁfaﬁﬁé thé Goliveedi dobientsl ado@P Reseading the
are prepared by the steps of: (1) nelting or ) .
film qbwﬁmﬂ\h}’n@’aml@up@ oé ilecesod vt Oéi§0]_é{e@!§ ug ap AqBROUgsOfufiopdyy vigorous
stirri{lgto‘gllfgnrlglé:\t (flg%e\fsggﬁ 8% %uhgaf I1%1'§s.gThé %b&t %En BQ ?erﬁ&%ﬁtb%%gporaﬁng a
sufficient quantity of the solvent to cause precipitation of the compound. The solvent can

also be removed by other well known techniques such as applying a vacuum to the solution

or blowing nitrogen over the solution.

Reaction Precipitation

Reaction precipitation includes the steps of dissolving the pharmaceutical compound,

and optionally other excipients, into a suitable solvent to form a solution. The compound



phosphol i pid along with an aqueous nediumto the
nmel t ed substance or vehicle at a tenperature higher
WO b@s/1edve7 nel ting tenperature of the substancePOr/US2005/022992
vehicle; (3) mxing the suspension at a tenperature
above the nelting tenperatutée- of the vehicle until a
hombgenous fine preparation is obtained; and then (4)
may H'eaiQi'ngl Yo 59 9hbl& dt o8 bBloRP@E 3hiubdtioh ol WNtheomepaindria tior solvent.
bel ow. Sol vent Evaporation Precipitation Solvent _ )
The cowgoondtor cmypefethepixcatensn it prasiigiedsiramesalitin By dgpctige with a

U S. Patent 4,973 46 [ h-S. AT
cnemiehEh AL o Rt AR Lo PR RER R 8 o
the Ltk SflcAS@Et MBS heeltEfiéd copfpeld iHag drileweac sylabiity in the solvent and

“including the steps of: (1) providing a solution.of ? . .
precipitates rfeqge g sdptiato 13 s hpdtigleghencpies. | pregipitation o excipient

.di ssol.ved .i.n. ' | vent or conbination
prow%?s assgiléélhatné”f 1@%%@\%&%?@?%&?% sol vent or sol vents

and (3) suspending the fil mobtained by evaporation of
ComprbgedBlui@Riecipitatiol vent s in an aqueous sol ution by

vigorous stirring.to forma dispersion qf .small .. .

palF tsuEptle, togtiduco fre RECCRAAM e bYe m@@s%‘g %ngﬁr displgged, in WO
97/ 14%6’]; {d fdhﬁ%n,%ﬁi@l} 'isi ii\qﬁg@%ofalfh% RN B9 refen6@ & Pmade a part hereof. The

recipitation o onpound. The sol vent can al so be
methéceimldes thy stephef dissilVink aovatertinsdinblg duig inuncielvest to form a solution.

applying a vacuumto the sol uti or bl owi n it L
The §8ioh 10 Gt GoPHTL TREaR BN BPEL ot ol PO bt liquid or
super@r:i]t?&a'l Byt TN ddiidnstase thapebRASIAd tolh Ss10lion 60a bdlete in a solvent

phar maceut i cal compound, and optionally other

causeexbé polate & aftainraappuiachsupersinaias: stelg” gugk 9 precipitate out as fine

.soluytian. Th dnay. i )
varticly iR geba T ATR oo ot 2 A Al o SR qirs e cohesive
energyUHERL of ROSLISHTROWRLEhAhe &y iOdissdieedexci pi ents is

preci pitated from solutjon by reacting wth, hem cal
aghlternasiveby theodmg cambe isalye @éb%?@éprpﬁgeéé]a‘?ﬁﬁﬁgﬁéf' é’g\?ﬂ sprayed

into %ﬁg&ﬁ%ﬁa %E%s:?p 8{1}%%,}/#1& %Qf)ﬁm%{ont SEtle! nlg)?x'llq?%’s&gcli F}ﬁtﬁt gédﬁ@es the solvent

a I as a | ower SOl upl
powes OF e fluidehieh a6 ingrhtoates the et he pswipitateosuttas sfoatlpagticles in the

smal |l particle dispersion., Precipitation of excipient
aquewsolhia%ﬁas[néhl§éﬂﬁedthwmiesﬁ?ﬁt%“laﬁ?tgﬁsf‘ﬁ%lvali‘tug i s sorbed.

foolﬂpd'rﬁélsfadst@i{&éjt}gr kS Q%dn%@ Ebﬁ@ﬂ?laesu!rﬁ%‘ Rhdier, such as a
Oor precipitating conpresse ldrd is disclosed in
surfal¥eht9 %/ ihdiifed inahidatuhatqma, whi ch is incorporated herein

by reference and nade a part hereof. The nethod

i.ncludes the, steps of dissolving a water-insoluble
w&w&wﬁﬁwﬁaﬁsfa tp Qr Sto forma solution. The solution is

then sprayed into a conpressed fluid, which can be a

98§ sufthlé tedhRiue for precipitating by compressed fluid is disclosed by Williams et

al. in US application 10/273,730, which is incorporated herein by reference and made a part
hereof. The method provides a system and method for the production of small particles
wherein the active ingredient is mixed with water, one or more solvents, or a combination
thereof, and the resulting mixture sprayed at or below the surface of a cryogenic fluid.
Frozen particles are thereby provided. Materials for encapsulating the solid particles may
also be added so that frozen particles are generated wherein the encapsulating agent

surrounds the active agent.



supercritical fluid. The addition of the conpressed
fluid to a solution of a solute in a solvent causes
WO b@sgaedoot e to attain or approach supersat ur at BAT/ESEDE022992
and to precipitate out as fine particles. In this
case, the conpressed fluid-&¢ts as an anti-sol vent
whi ch | owers the cohesive energy density of the
ProtefPMY&@Béphert MBtiphatidie drug is dissolved. Alternatively,
the drug can be dissolved . in the conpressed fluid
wh¥listospBeneh enmigrpparaieles Hilbzedrin Abis de\ratipn a%%lsergé progyeed from a
expansi -
proceS RN pitind PEa§UTRE EREfbrhq1fied GOHEEBrotl, Sh Wt somble
polyréreCThist @rbeeso Ut disslosedlin ThEr PatehteNos. 5,848y Uis2RIS719, 6,090,925,

6,260 GrASS A5, SRS Chptart cmnicgion NG baebp Erder gl e jncorporated
herehﬁ‘gg:} htO %ldl Iﬁact?%{ éﬁ? RerB0Ei h 2R embdHmherR B e MY dnB6h aRcrospheres

ncl ude techni que. Spraying into Cryogenic
are pfepaiied dyAnixitig ainbherotmeidenlequ solution prithcd lymei orgp inyxture of polymers
. conmpressed flyid is discl.osed, by Wllia al . .in.US
in soliigh ptapHdiean e asesiorsis Paipy e o opist e Do R ¢ Toubated
in th re§e,%§9 bEAE EnRBH s TREE scPR Heal) B4 & on, IARNIBHAY Gr, alternatively, by
ovi des a system and method for the production of _
remosimg| kngrgy.t el,esoolingr don at ipeedaterinined; agoedi ehttimeg ke dresulting
. Wtih water, one nore solvents, .or a copbinatjo .
mleQSﬁé‘?fS%? n Bioned ot A e Pl C%‘BP%%%‘E;DP&PSG?% it} sgjution by
physitcglleseﬁéira{i@gﬁlegﬁodg cryogenic fluid. Frozen particles are
thereby provided. Materials for encapsul ating the ) )
soTliete peg nivgeessis miheramsdodelogigelder pecparag smagzeaiticle dispersions.

articles are generated rej pS U@k i . .

The RS Soi RS R Zage e aghdy! BEsEURR TR uPAA fuoh, dispersions
withdth 8phFidadtly Bhpdvties GfeifRERY oftheprepameor i cl es utilized

in this invention can al so be produced from a process

i nvol ving m xing or dissolving macronpl ecul es .sych as . .
1. Additienalsnafirads for RgpamERIrtne @S%Flﬁ?ﬂ%g%) PhPFfPéceBPB?ﬁ &ewppgtions

di sclosed in U S. Patent Nos. 5,849,884, 5,981, 719,

6, 090, 925, 6, 268, 053, 6, 458,387, and U.S. Patent

Apphd cfatlowingNadditiohB9 Pr&28ses Whirc prepreng npatigles a¢fe pharmaceutical

herein by reference and de_a part .hereof. In an .
com];&%@aﬁ .ﬁlﬁyﬂpr%‘plct qﬁ)éngom}@rﬂsn& Hl thﬁipgqssgtﬁﬁg@.z@ngﬁlé Bﬁ 'sg)ﬁlaallgidmto four
gene%?’ cﬁa?e%éﬁ&. F AR Q%?Eeﬁ@é&rf%_s o pRflestel @H‘aré\"tﬁehstﬁ)so@ﬂ: YI‘)Pcﬁsésolving an

xture of polyners in Solution at a pH near the
organis @ehpotmd m poiatdr mofsciblecfitvhsalventlte crdate. a fing splutiony @) ingixing the

i ncubated in th resence,of an en source, such .as
et plibons pigasieponts ST Gh LT 0 RGPl SPRALS bR gD create a
pre-sﬁ%)éﬁyibﬂ,garﬁr@ﬁ Q&dipl_% eflergy €Ml pR&buspddbiod iR HRIRHArJTiHgshear mixing
amount of tine. e resulting mcrospheres can be )
or heat rp\aeanihiaticarf hotli, rie preddeas sdbleoiops md ke oygeniscgempopnd having

the dteshlree sglzeu%alncg)gs gé/ﬁned above. The mixing steps and the adding energy step can be

carried out in consecutive steps or simultaneously.

The categories of processes are distinguished based upon the physical properties of
the organic compound as determined through x-ray diffraction studies, 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 takes an amorphous form, a semi-crystalline form or a supercooled liquid form

and has an average effective particle size. After the energy-addition step the organic



physi cal separation nmethods. There are nunerous ot her
nmet hodol ogi es for preparing small particle
wale@pae®IvNs. The present invention provides aPCT/US2005/022992
met hodol ogy for termnally sterilizing such
di spersions wi thout signifid¢dntly inpacting the
efficacy of the preparation. |I1l. Additional nethods
compb@fid B BP@IChAIRG firel Eavihs pensérags efftctpleapartce sizeombentially the
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t i [ | i AM ) 1 f er
same o P S 0§ Mo MR Qystals af
the e gy-additiemstep are lassdikeB) toaggregete on forgylatge arisstals.
presuspension in the formof high-shear m xi ng or .
P, Toler Senighi it HEBFS GURROTHLOHEGRENS & Bplgpge orystals s
: i GeSRMR ibRMhRResEHey. desi red si ze
Obselﬁlg%giégjsee iﬁglgcgg%}g\%g. Thgld{rin&j}g?%g stepgfyand t he addi ng
erarthy thitdepocasn chtegeray piierdodhe enargy-eddidon siep dhe exggric gempound

. . Sinmultanequsl The..cat eqori es _of proc > . : :

o in 3 Y B Y L 0D SO0 S TR0 Pl e, Wit i

meant lB? R B8R ‘GrisEFPRURDSL BS 8@1@1’&:&1’5 Rt B liledrUgB miore @Ysily broken down
diffraction studies, DSC studies, or other suitable

into smaligy partinkgsic Aigr prei evereycrddiionstapr iy orgagictGoawosnd | i RfFrystalline
fter the energy-addition . fi .

form gt 8 Vo fEF BRSSPl 7 it e kbl LRE BRsuspension

By &8 tHeCstEResdry b place miecsiganiendnpouhdkes agstalline form that is

- _anorphous form a sem-crystal]line formor a . )
friabloy her subesqaent enguaycaddiion siFRl cHhBe S#TISY OThgore Arickly; apd efficiently

article Si . - it L.0f:
e TRl Lm0 SRR ORI O
avigr age fiuftc tpro@spacdiégory she efims seditical | andt secamdnsolvent  are

. or less than that of the presuspensjion. hi the second.
simufipnseesly sehieeigdrty, the NGBy UifiRR erJﬁ’equaala% phgipeL Pé%?egﬂes of the

orgarif @oﬁé&ﬁﬂi BefGRIRAYRE: the eﬁ&%? a@did&h Sbp Waks A Eﬂéﬁa&!ﬁ@d.h as

an average effective particle size. After t ) _
enEligyneagidaddition sitge part becarighnitcinaopgadmneh whereim the presuspension
crystalline form having, essentially the. sane average
or th@ﬁi}r/gcsp L@]@nﬁg‘itspgq sgh\?gt are e&pp%ﬁ top gayiigiion, shearing or pact forces.
In orfe 51%%'&3@%(%5{, ek SRadior §i6p & dSirmkslinidf §t&f. Ahfecaling is defined in
e |

ergy-addition st€p are less likely to aggregate or .
this iheentionaasghe procsssabSconvhming onater tleat de hoymodynamacadlyginstable into a

conpound to a egate or .formlarge. crystal.s | .
more, HERR\ LY PRGIS SRt PP BFROEcah Fisf P ikech ety mochanieal
stres&) F5RSHQPYy therrhdlerelRbfish. Pr OGS I6weRiE @B oherddr @y Bed achieved by

t'‘he energy-addition step the organi ¢ conpound .
conversion of the solid form from a less ordered to a more ordered lattice structure.
Alternatively, this stabilization may occur by a reordering of the surfactant molecules at the
solid-liquid interface.

These four process categories are shown separately below. It should be understood,

however, that the process conditions such as choice of surfactants or combination of

surfactants, amount of surfactant used, temperature of reaction, rate of mixing of solutions,



isin acrystalline formthat is friable and has an
average effective particle size. Wiat is neant by the
wo eoosi2font abl e” is that the particles are fragPtEUSIN05/022992
are nore easily broken down into smaller particles.
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nmor phol ogy. hi the fourth process category, the first.
sdhatfirsih selvent saseedings i hentollopdng Prrfes ﬁé%&sﬁ?"em or”mixture of
solverftgﬂi %ﬁfcﬁ‘éhé GrehdlE _CSRl‘foEng)’d HickdsPIy rStafiPely E6MBle dnll&vhich is miscible
physical properties of the organic conpound before and )
with tht tsedont velvente r §ychagbdvenisoinckile pbuterenstdimiteshtouyatgr-ntyseble protic

energy-addjtion step.can be carried out in any _fashi on
comp QR eIV e gn 107 eieue s Dpuad i B Yo Eeiive atom
such EES%?%EnS QYSRh, Bf StRXRRSEH VA, §aNi il VONA SNERS Pétbdd Table of

I'mpact forces, hi one preferred form the .
clementser Grangittist ofosucht sgvénds dmcladen dait jang) not disnitesin iz alahgls, amines

. is defined,in thi.s inyention.as the . . .
ke R S BRiE Sl ARRSFRS Bl ot i
phosphBhie RidDHRspRRHR! RidsQitidey ad Mghe or repeat ed

application of energy quI rect heat or nechani cal

stOtbersgxantpitsl ofibe iyt sohesninalsoriarlade@pioic orginic SekkgHts-ngome of
f b ' .ar Si i
s i PPk S JoBE uSO Y S, By PP o8 A s et
accepBirh B6dauEStheMdcR leffabineairytontdohstirgd grbips. X dassrodyptic solvents is
_by a reordering of the surfactant nol ecﬁ es a% he lied
a dipob aprotiquplyentatasr defied hydhe Ipisipatigngc Laon: 9 e‘;g’é? jqud Applie
A 3 . d,
cons QP SRR YRS ANes Kot B o) o

€ process con such as choice of
sur f actanrbBear withnb comparativedy highr fdattvenpemittindyor of
surfactant used, tenperature_of reaction, rate $ﬁ9
like

m xi ng BeledtBr uEPRSRRL) aBWAF TR tlat i T dhoif
can be 56l 6ehe (élf]ﬁo??] Ahdtf Bat @ihofl[dedatk SuRebIpTiakigssed

under &ny one o e categories discussed next. The
first prydeses aahegoform s®ngdiydregsn theads e bdmethy] r d,
and fourifg process categories, can be further divided
into tw¥ ﬁ@@ategories, Met hod A and B. The first

SQ{)@S&} AR Hivagist @nteeseleRlddorb Ghd ERAP SEASIsiisy 8f: amides (fully
solvent or m xture of solvents in which the grganic

substitotep owithl nitfogen laski atiagheddhysirogen| ajorsw)} utspe (HY supstigred, with no
is mscibl i t he second sol vent. .Such e
g e
sulfofAER ORI . suib3tiMiddC hpldshhtisO Ipospheitd Nestdis, rphlostidramidss, nitro
bound to an el ectronegative atom L
compounds, and the like. Dimethylsulfoxide (DMSO), N-methyl-2-pyrrolidinone (NMP), 2-
pyrrolidinone,  1,3-dimethylimidazolidinone  (DMI), dimethylacetamide ~ (DMA),
dimethylformamide (DMF), dioxane, acetone, tetrahydrofuran (THF), "tetramethylenesulfone
(sulfolane), acetonitrile, and hexamethylphosphoramide (HMPA), nitromethane, among
others, are members of this class.

Solvents may also be chosen that are generally water-immiscible, but have sufficient

water solubility at low volumes (less than 10%) to act as a water-miscible first solvent at



such as oxygen, nitrogen, or other Goup VA, VIA and
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the International Union of Pure and Apg ied Chem s
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e ect i ¢ const ant gr eat er
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Exanégﬁggorvté %;}ggt e Lk y i <g| i dg}&gﬁi:eu%lgﬁaeteongtore@cﬂcted to,
tnchla'o%fﬂaﬁtr: nf&th Eﬁé:clﬁﬁijtld’ee BthS1 cf‘ﬁ@ﬂicf?l%nﬁ@ (IR dnd BiRMKhe

c’on3| 'y subStituted, with
nlE}faﬁgﬂm; d)ﬂthl&larh]gofathbaabbeci solydmto@memrmhsl)e bufiragegot limited to: N-

meth)(ﬁlﬁig-lpgé nkl)grielt 11@&}{ mg{ﬁé( - }/ %ogﬁ?r&eﬁﬂ ? ggrrgl%éﬁ%}]hee 1so%alled 2-
yrro%g egn?@dnﬂé!h Pé'lﬂlﬁﬁavzoﬁ&ihbﬂe g}‘[ﬁ? iR AsPIROSHI) Qlﬁlﬁéthylacetamme

honat e esters, phosphoram des, nitro conpounds,
aceu@radld; Hectiq laeid, ﬁ’mthaﬂ@l stlnlamixumrque;q 3-pentanol, n-propanol, benzyl

alcohpl, g] m? ?]‘?ér 4 OL}?& (?)Bfaﬁgcﬁgwp %Smrl’ane gl)g,r & O| 'q%g ?g rP{cal mono- and

dlacﬁM)moﬁngJeﬁﬂég QPR eglér cal nehmaﬂgl dse&sorbide, acetone,

t et rahydrof uran (THF) r anmet hyl enesul f one

dlmeﬂsfia‘utfoh@;n ec)1meﬁwéﬁ)mqam1de; e LAadigx#ex a amqt}@ﬂgseﬁw&rgm (galfolane),

aceto&ﬁp 3&? r%ﬁ%gﬁ? eha%@ﬁ‘&%r%,ﬂ?l%ﬁg@étﬁyﬁ%%ﬁﬁﬁe (HMPA),

tetral%?&’ﬁﬁjn MBS, ediok S8, S(ﬁbﬁhb&theb Utertautglmsethfli eihent(TBME)Y, aromatic
sol ubi I'i ty at | ow volunes (less than 10% to

hydregatbens makends) @ﬂfaﬁﬁ%thai‘tﬁe%tﬁ@ oMo halghRalel @ﬁﬁea%eshalogenated
alkangﬁ,ﬁlg;ﬁlgges tOluEg]Aq,] (%'%n%ng n?fﬂéﬁtulgéﬁdﬁ&ﬁ@ﬁ@ %ﬂgil ggétﬁgg g%thyl acetate, butyl

ogenat ed ar onmt | cs
aceta®d, ke Sbenend) drogehaizett, ahlaowhiendy wichlorasthanec metheylene chloride,

but _are not Ilmted to, benzene (supstituted
ethylgrestighdenideyt GC).ankeaBhocYRIPFELT ;]&P%’g?cl 1300 8{agﬁescyclohexane

poly%ﬁﬂ?f?é gﬁ/{;&f (Pf(&‘ﬁ%fé o AGNZANeRG-ACP UGS, PRYL 1 AMEE®AY, PEG-16,

enes tho nmeta, or para), and
PEGt 1@09956-75&?&(&31@ pdlyah}dameglycmicﬂstmse(eb&mp s suahicas PEG-4 dilaurate,

PEGl-ZOmdhgudratteo PEé( % isostearate, PEG-8 palmitostearate, PEG-150 palmitostearate),
polyethylene glycol sorbitans (such as PEG-20 sorbitan isostearate), polyethylene glycol
monoalkyl ethers (examples such as PEG-3 dimethyl ether, PEG-4 dimethyl ether),
polypropylene glycol (PPG), polypropylene alginate, PPG-10 butanediol, PPG-10 methyl
glucose ether, PPG-20 methyl glucose ether, PPG-15 stearyl ether, propylene glycol
dicaprylate/dicaprate, propylene glycol laurate, and glycofurol (tetrahydrofurfuryl alcohol
polyethylene glycol ether). A preferred first solvent is N-methyl-2-pyrrolidinone. Another

preferred first solvent is lactic acid.
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dode 1fte, PEEA2, pdtixybthylddeG sh@fateE’,EGsd(ﬁﬂn PHGnds, REGH  sodium

0), polyethylene gl ycol _esters (exanples, such_as
sulfopmeingiegi | phasBRBIdyPEEIRITel | AHPEIBICPEGIPsISos (RogFRhetdylinositol

dlphosgﬁﬁtﬁly?@%'gr&oSéfﬁ)@%l?‘itﬁglsg i éngﬁ&gﬁﬁk{ﬁ L 234 eal@liRdir salts, sodium

ene as PEG 20 sorbitan
cmbdx@ﬁfsﬂ@&deﬂhﬁ))se, ¢holiy etlldydndnﬁheg‘lbﬂecdmdsr(ngalchyhc e¢1ﬂ,ed®xychohc acid,

npl es such gs PEG 3 di.neth E t
glycoe‘bﬁlé? )acldp &w%h@@w&ﬁe géwésque amgi) 99(5 58 ﬁ%‘% @%, sodium
t£.) PPG 10 butanediol, PPG 10 nethyl gl ucose
dﬁm@%ﬂhﬁg 20 nmet hyl glucose ether, PPG 1 5 steary
et mtttenpnmpsyifectentg lasﬁC@iéctda:aﬂarmeytralt‘taﬁ @Dwm lged positive and negative

charg?e% gngié\lﬁ;tgpoqpﬁﬁ lﬂcu]g g“%ar%?% &%ﬁcof i glgfaé 3&1&8 nclude but are not

limit&d tfk?%%tte@loﬁfc%lﬁfs?ﬁ&hﬁdsr SSuisdly EH&Sph&hplds include phosphatidylcholine,
[ -2-pyrrolidinone. Anot referred first

phosploutm@rtuthanslanam, oliaayil-glyrews- Ist@@nhﬂrt@@pmtxe i ésugh as dimyristoyl-

aqu Y u
oo g oSS By B SR RS BB e P
dlste%ﬁrf 85taBlRiphostHafbaidibl € DISPERrs, aadd dioleolyl-glycero-
brnations of t hese exci pients.
phosphoethanolamme (DOPE)). Mixtures of phospholipids that include anionic and
zwitterionic phospholipids may be employed in this invention. Such mixtures include but are
not limited to lysophospholipids, egg or soybean phospholipid or any combination thereof.
The phospholipid, whether anionic, zwitterionic or a mixture of phospholipids, may be salted
or desalted, hydrogenated or partially hydrogenated or natural semisynthetic or synthetic.

The phospholipid may also be conjugated with a water-soluble or hydrophilic polymer to



Method A In Method A (see FIG 1), the organic
conpound ("drug") is first dissolved in the first
wGeodogazdvot o create a first solution. The organPCI/US2005/022992
conmpound can be added from about 0.1% (W v) to about
50% (w/' v) depending on the-8dtubility of the organic
conpound in the first solvent. Heating of the
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neytra ut .possess 1 ocal. bV e i .
malefdpmaey iR EReCaafilior SNl 61y Rt propionate @DP)
succidit ! d1ffatAd)idededahbaetadtbsotinicl ude but are not limted

to zwitterionic phospholi pids, Suitable phospholi.pids

Suitablectaticieic shiagiants Ingiide fpet arie@ot Bmgsd ngyadsrnay RERBPHN sempounds,
di acyl,-dl yeer.o- ph th 1 : . .
SuChdi ?ﬁ/r ibse o%/i %lg%ler %—ﬁf&gﬁg’s p%g%%%%@é%ﬁ%gﬁ?%ﬁpgr?mde’ chitosans,
lauryttiiReihyideayylaghioaime - phabidrakt hanalcgim ne c@iRifE) ,  hydrochlorides,
~ distearoyl - gl ycero- phosphoet hanal and pe ( DSP and .
eyl 4A B B S SR R e Cy DSBSV s propane
hosphol jyi g jonic a itteri On'DMTAP,
(Dog’é}%)gphol i pi g%}sr%%;[/&}@@&%ét |4’é§i‘g‘ nﬁlﬁdt his i %8%%%6%. Suclr(1 )
dimetfiykdntinesthaneciibdmoplit  achelaswroll i mi(DEHChol), 1,2-diacylglycero-3-(O-
| ysophosphol i pids, e ar. soybean osphol i pi.d,.qr an .
N T I A e e R S
e ' b, §-Rtylam el ofeyimiBBos phol i pi ds,
alkylﬂa‘%ﬁ eﬁggﬁyefgf%{a}%%gl %}a h;dr oé)er%g{néd or partiall ¥
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oot BAELCEILEH P T AT PG B, g Gt
poly(?%g'ﬁ/ﬁentehﬁatgg{z;\%% gs%ré OMIRG, SRbRACSsiets (Syanpr 858611 monostearate,

tion.
polyethylene glycols, polypropylene glycols, cetyl alcohol, cetostearyl alcohol, stearyl

alcohol, aryl alkyl polyether alcohols, polyoxyethylene-polyoxypropylene copolymers
(poloxamers), poloxamines, methylcellulose, hydroxymethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, noncrystalline cellulose,
polysaccharides including starch and starch derivatives such as hydroxyethylstarch (HES),
polyvinyl alcohol, and polyvinylpyrrolidone. In a preferred form, the nonionic surfactant isa

polyoxyethylene and polyoxypropylene copolymer and preferably a block copolymer of



conj ugat ed phospholipids may be used to target other
cells or tissue in other applications. A preferred
w@oeiogevof s pol yet hyl ene glycol (PEG, which i BCHUSI5/022992

known as the nononet hoxy pol yet hyl enegl ycol (nmPEG .
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0.05 cc per minute to about 10 cc per minute. During the addition, the solutions should be

under constant agitation. It has been observed using light microscopy that amorphous
particles, semi-crystalline solids, or a supercooled liquid are formed to create a pre-
suspension. The method further includes the step of subjecting the pre-suspension to an
energy-addition step to convert the amorphous particles, supercooled liquid or semicrystalline
solid to a more stable, crystalline solid state. The resulting particles will have an average

effective particles size as measured by dynamic light scattering methods. In process category



pol ysaccharides including starch and starch
derivatives such as hydroxyethyl starch (HES),
w@edoga2ivyt al cohol, and pol yvi nyl pyrrol i done. PET/ES2005/022992

preferred form the nonionic surfactant is a
pol yoxyet hyl ene and pol yoxyg#epyl ene copol ynmer and
preferably a bl ock copol yner of propyl ene glycol and

four, S WiseRButdyA@ the Setohd BOIvYiERIrS cambinsd wdhile siteultankeusly conducting
tradenane POLOXAMER al so sonetines referred to as

the eergiR@idi@ps §tep-and sol d by several suppliers including

e R

countefrairas: flose hexagphieatidn, smidnofiuidizaticis t @nbthes BAbOGOINfr providing

et S5t AU Ll B8 T etk L PO SELUIES e
one pgajeﬁ(%&‘ ks 'tﬁ%ci SRS ac‘d!ﬁtlibﬂ@la[% U rR3tedDya Piuidh bap GRARIBizer such as

n of ot appropriate proteins.” Pol saccharlde
the ohb Gblighye Avastén Ims mndmlhacmdducardd51gmtm$lﬁmu 1FB@K Cape@ In another
not limted to,

aril ns Sans
prefegted, fprng fhe &BP@YS%S]# SE?R %F88m8ﬁ§}163 YnB Asqyation using an
ulﬁas%ﬂ%t‘%ées%&uﬁicﬁeas 8k AnbRAECelY ejlﬂra:e,emcl BoLRb& (BO0W)y Biafgfactured by
tic acid | utam c acid, methionine,
SomcpsrmldyMateaalsn &c. olin mtyandé?;er peafeveds fosm, thecererayrnddition sigg may be

f d t
scco 5 e B er ) SRaBlo Sl Bl BB B MR 5 m0 51
whicRiSiBcdBodRRl Hedth By réfeREbe ndoladd pat hétgofagent to t he
second solvent. Suitable pH adjusting agents inclu

bd@emnémgoupqn e seetof, engyely GERtioRs & maydbe SloFiFas 60 ‘adjust the
temp?rg ur%)?iﬁ%{ poocr és %%fn le gp@ﬁ r@g@i}éée of"%ogls a}gﬁUﬁﬂla@y -30°C to

30°Cdi ARérhaoely, Qn @ﬁdeﬁ$o (eﬁbkﬂhl dsired phasexhmyedn thaupmcmsed solid, it may
acid), tricarboxylic acids quUCh as, for, exa

also b¢ nedessantiodheat thaAWP CHIACETAY & BIGAREHIO ‘éiﬁliuﬁéﬂgf%ﬁ@)f from about
d‘E‘B%\a&EPl% dé Nﬂﬁﬁgﬂle%%sﬁﬁmﬁ)ste sodi um hydroxi de, and
mno acrds such as gl¥yci ne i ni ne, |ysine,
alanlne, hi stidi ne and | euci ne. The second sol vent
Metimbi®il d have a pHwthin the range of fromabout 3 to

abou tl?’ éygqr%gg &J%geug %n%lg}?{?n% rtgéﬁ%r;}?l l?( euﬁrsl;]ggﬁerence is a

surfagfaﬁi SES i M oh FishifFact S RNUIIBE I HRE fElQ s8HEBnaThe surfactants may be
extrose, a disaccharide such as sucrose, a

selectad $mor e igleursuof aapnicaf finiese, cativaics @grefactmt@omd surface-active
nni [itol and sorbitol. In a preferred
blolofg%ﬁaﬂ‘\'“ a TSt %thl bé’& ®preparing small particles of an
Or §afH,§ sGPERAUA FedultiU6® dpplc@iodnst e preidiitg hdiebe administered
first solution to the second solvent. The addition
directlytas angnigeipblscelntiopnprotisied Y e £ Jujectigrdis pised ipforsplagian and an
appr% c% }n%%}ﬁf g}r st @1@?]& legtlo%c esgﬁl?e% SIéfﬂz?@chl Xra?l fb% acComplished by

pr épar ati on

metHoll$ Sell knba iAdiel irk eich &t steans of hewnsikitivdtion, Bdmme iprediation and the
m nute to about 10 cc per mnute. During ﬂe addi | on
like.t Phes stagtlizatien mistheds, gspecially for particles in wh1c greater t an 99% of the

particles are less than 200 nm, would also include pre-filtration first through a 3.0 micron

filter followed by filtration through a 0.45-micron particle filter, followed by steam or heat
sterilization or sterile filtration through two redundant 0.2-micron membrane filters. Yet
another means of sterilization is sterile filtration of the concentrate prepared from the first

solvent containing drug and optional surfactant or surfactants and sterile filtration of the
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I. First Process Category

The methods of the first process category generally include the step of dissolving the
organic compound in a water miscible first solvent followed by the step of mixing this
solution with an aqueous solvent to form a presuspension wherein the organic compound is in
an amorphous form, a semicrystalline form or in a supercooled liquid form as determined by

x-ray diffraction studies, DSC, light microscopy or other analytical techniques and has an



appropriate neans for solution sterilizationis
applied. Sterilization my be acconplished by nethods
wowedos/1k3renwn in the art such as steam or heat PCT/US2005/022992
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suspensi on vehicle without the salvent and w thout the
of the jpresuspension are in a friable state, the organic compound can more easily and more

quickly be prepared into a particle within the desired size ranges when compared to
processing an organic compound where the steps have not been taken to render it in a friable

form.

IV. Fourth Process Category
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step.

add energy to the supersaturated solution to cause the organic compound to precipitate out of
the solution in the desired polymorph. The energy can be added in a variety of ways
including the energy addition steps described above. Further energy can be added by heating,
or by exposing the pre-suspension to electromagnetic energy, particle beam or electron beam
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
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desired pol ynorph but with features that may lead to

t ejirgclargte{rg %u%{ergusc{y\{)gé %lf cells in the mammalian subject that are capable of

phagocytosis and transport of particles. These cells include, but are not limited to,
macrophages, monocytes, granulocytes, neutrophils, basophils, eosinophils and dendritic
cells Particles in the size range of from about 150 nm to about 100 microns are more readily
taken up by these phagocytic organisms. Particles smaller than 150 nm may also associate
in-vitro and ex-vivo with cells by attachment to or association with the cell surface. They
may be subsequently taken into the cells by pinocytosis, which is an invagination of the cell

membrane to form an intracellular capsule around the particle. In pinocytosis ("cell
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rdhig! BKFe eRpbear ot Hfoval of Iis b
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ynam c efectromagnetic energy, or other radiation

incutstadrfoeshort period of timeterallowrforentl unteke artadsarptieryof the particles.

o et e EoRbiie] Grb S euBEu AR ro proceture win
vary Q€ fO¥vRAIFi @8, MEMARR; biithhod liRfiRkias] e bOtHIs isbé, concentration of

net hod for producing seed cr ﬁSt als froman_aged

cellsspipemeeduticalt sgént emplayed e phides smalb pattisjss digpersiops, disease to be
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detectable crystals to create a seedjng m x
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v it BTGRP AP 00 LSRN RIS 5 08 s of
dispdR§i6f 08 R(phasmaeaticdl b?ﬂlpﬁﬁtidte hapartieloowaytinclpdophagecyosis, or other

aqueous suspension of the organic, c ound i.n th
meanscafien@RPYRSISy AbRRTRIIoR afihe P?égaegflﬁoetggg‘?f?@eroéﬂ&e".eﬁs- Furthermore,
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Accor e present processes utilize a
isolatsdnpelis taronabdé tomtengulf ofpyamndacytosisc phagocytosis etc.) or adsorb the

pharmaceutical composition particles at a faster rate than the competing dissolution process.

The particles should be large enough to allow for the cells to engulf or adsorb the particles
and deliver them to the desired target tissue before complete dissolution of the particle.
Furthermore, the concentration of the pharmaceutical composition should be kept higher than
the saturation solubility of the composition so that the particle is able to remain in the solid

state during engulfment, adsorption, or pinocytosis.



conmpound in a desired polynorphic formessentially
free of the unspecified pol ynorph or polynorphs. In a
w@e@saeved form the organic conpound is a PCT/US2005/022992
phar maceutically active substance. It is contenpl ated
t he nmet hods descri bed hereif0ean be used to
selectively produce a desired pol ynorph for nunerous
@?E&H@t danahd ¥sedClol ¥ive tHROMB PharrBaceticallyVartide lcox@bynds to a
drug particul ate There are nunerous types of
subjec‘el Asy cell tyhe mmarhenisedin talpresent inventionse lengyaif ts @pable of uptake
of i GHRBIR! SRR SRR PR o rp BTt o5 e LERA B, kfachment of

partidlBN € Wh& Sicti®d aHIpeaYd @6, the aplyl bb sudtaweltd)i bisa combination of
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electfo%ofa‘ﬁ%haﬁcﬁloﬁ&rahgﬂ Sarfd€bthér medHagicalmBichedthat Hi@ﬁi{dl’s ﬂ@ cell membrane
ose ski in the art of ex-vivo cell isolation

(sonicatidng fdieexemplet)y‘ledl enablespinsdrtion ef sodiduppetionlat int flee cells. Ultrasound

th d
was grcgg%ﬁ%ﬂ Fﬁ?ﬁ 2%1‘81 A dS g{a%JmP Q?a“ pﬁé (?r %ﬁg%gtzblgﬁ{. Physical
pararﬁ@ﬂ%fs' in%l@érhdi’ﬁ‘g @f)tlllﬁ%ﬁoﬂﬂif ﬁﬂwas@ﬁhd«ﬁleﬂﬁlt@llmﬂﬁﬁﬁﬁeﬂron Ultrasound
GW CSF, -g or direct renoval of marrow cells
MedsBiokaR004 t ApuA(4): 5 bR fo dranpipnthe digrut cpll ﬁE@ran@neSo%é thereby
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to thbdd &ipeg@tb@at §i8 ani bl dreénqladedi a5 wasttod thib disoibseret iGhainical methods
conposi tion and incubated for sh
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X- VI VO roce ure var to several
prodfiéts o fisvitrd genl (Dohpngmoh Carigitad) Caﬂilfbada)t oAnmtilpeerand@bf 8 surfactant

useddapiasgtE0 DIVA FBORETE s T g par FRERE (T SORLp et erapentics B.V.
L.J. {t’%réﬁﬂ%a? t e%tﬁérﬁﬂ%l@swhﬁ:ﬂqs 5538 Bn 2 PSRANAkh ¥urfi@mryer ,

ar 1so w il be contaCted wth about 1
t 0The ex-vivo cells are nurtured in a cell culture medium or other isolating system

known to those skilled in the art. Examples of such media are Alserver's Solution, Ames'
Medium, Eagle's Basal Medium, CHO (Chinese Hamster Ovary) cell culture media, Click's
Medium, Dulbecco's Modified Eagle's Medium, phosphate-buffered saline, phosphate-
buffered dextrose or sucrose, Earle's Balanced Salt Solution, Gene Therapy Medium-3, Gey's
Balanced Salt Solution, Glasgow Minimum Essential Medium, Hanks' Balanced Salt
Solutions, Hybridoma Media, Iscove's Modified Dulbecco's Medium, Krebs-Henseleit Buffer



about 300 ng/m of a pharnmaceutical conposition of the
present invention. The cells can be incubated with the
w@b@sezeut i cal conposition for up to 24 hour SPOT/US2005/022992
| onger to permt sufficient cell uptake of the drug
particles. Uptake by the ceBls of the dispersion of
t he pharnmaceutical conposition as particles nmay
with IsBSdré 0EeiBHABO SIS (15157 Mk ek diiBa M cCby'e Mediyinp NMEDB, MDBK
or adsorption of the particle onto the surface of the,
(MadpeDaghy Bevitee Kidney), MDEKp(MedinrRarbyofanise Kidwey), Medium 199,

Lnventi,gn,. the rticl (o ' ' :
werh a2 (88 MU M SHE P, SO0 ot d KR MElL, RPMD,
and SBEMT@kh QR thobdl bibted tiy Biockehiyalal & ORéaggntt hfer (afet Bcikws Research,
~ toremain in particulate formduring uptake and .
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addit{day of Rewetit fisioss, Gheidosy tandisuteéns,) tooenadsagebeelhexpansion. Such

phar maceutjcal conposjtion, particles.at a ster rate
expansithWoH TR BppEei g Ym %rofrfﬁtr{e%%ﬁiﬁtr BERiEE! W?H(S‘a]iﬂf? {9 bF @tepared for
remo%giodflc?lhhgréa?fgﬂ(%.enouqh to allow for the cells to

engul T or adsorb

the particles and deliver themto the
d eElier leddddaceljetcan bs admitigtedantcaepdety inirageicularlynsubutaneously,
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used aglri aghvggﬁ.p uﬁs 1c}eéloggegu Ilgj\ellg%tt_o yH(L,e qg{aglgé%%}c ‘ge"lﬂe step of

admiHﬁ?éi'in? Rah BEbP HERS MjedtiBNEPY ifénfiferdt AMYsids, dribylcontiyraib litfusion.
of uptake of the active cogqund into the | . C .
i nTheaarabuniiofceldo apshmethodtof stelivery vell| ey gedggminad by, skilled clinicians.

VariQl FERET YL Pl B¢ LT ApeblfB ol T RAP B BE Ry blkfuding, bu

not Hnflitddae ethle wliy ofipllakieeda et stixi aefghemid 4ge dffthe suljéct to be treated, the
surface. Exanples of other types of cells incly

de: .
type bibuusky bb thofisERaoaRMEeT ISRaToRD s RIEnBHEC 26 Joaded in

ells, organ tissue cells and neuronal cells.
1hecé%§%ﬂ%%%g§ cells can be isolated by techni ques known

t OCtiA6 &visikséd bt badtettih eamibe. taldeny uprdtyhplthgboyticoealls and continue to

particles of pharmaceutically actiyve conpounds .to ..
remagp Widin: Hipsp e eaﬂwrewﬁr,tq‘?@_s Sl i e i PATReS Btengffctive in
treat]?%?&gg QhteffSs’ BiaNe AENBLYWIS Qofi®lBalcdSn GRE :pgag&%@ QEI, and the

mnistration to a stbject. For exanple, .
infecsing eorgpeanf iscexpekéds ¢ ymarth tangerpamoiunts @fvthe drug thereby killing the
bi orecogpi ti on | ecul.e. my be used..See, e.g. .S .
oreRgon FORIBTI G T NS BUDIPEOSSTISI AEihigle particles
dissdggef &Lﬁé"tobll’)w]'cé{ggﬁr@?&§ withht @8 phag6dyais @811$ MereblytrBleBRRE tbricentrations

Ivery of genes via a hol'l ow nanoparticle. Qher
of thetdrogls @&f coneedimigon rgradisnty isy dowrdd) svithndighge concentrations of the

pharmaceutical composition within an endosomal body of the phagocytic cells and lesser

concentrations outside the endosome. Thus, the contents of the particles within the
macrophage are released into the surrounding tissue for ameliorative purposes. Over time,
free viral and bacterial organisms residing in the surrounding tissue are exposed to the drug at
concentrations higher than what is typically able to be delivered through administration of the

free drug, not so encapsulated.



el ectroporati on, sonoporation, and other nmechanica
nmeans that disrupts the cell nenbrane (sonication, for
wex@spk®wy7 and enabl es insertion of solid partieol/asm5/022992

into the cells. Utrasound was successfully used by

Zarnitsyn and Prausnitz (Zardi-tsyn VG Prausnitz MR

Physi cal paraneters influencing optimzation of

Ul tWiaIe O Whaki i dérAab REmBINS. hidNsHeefRt ilRftratelit BA® 0ddddribRY numerous

Bi ol . 2004 Apr;30(4):527-38) to transiently disrupt
modifiettionseetiedn egmd ryeithion densytingpm; the spirig ﬁéthedamrﬁ@n@pd the scope

of prierynamy BRE Sl Soorit i he TRCARANARE SPACCTL 20 1€

included as part of this disclosure. Chem cal nethods
of transiently destabilizing cell nenbranes is al so
wel | known. Transfection reagents contain surface
active and include 293fectin(tnm) Transfecti on Reagent
and Li pofectam ne(tm, both products of Invitrogen
Corporation (Carlsbad, California). Another exanple of
a surfactant used to transfer DNA into cells is the
SAINT(tnm) reagent from Synvol ux Therapeutics B.V. LJ.
(G oni ngen, The Netherlands), which is based on a
pyridi ni um surfactant. The ex-vivo cells are nurtured
in a cell culture nmedium or other isolating system
known to those skilled in the art. Exanples of such
nmedia are Al server's Solution, Ames' Medium Eagle's
Basal Medium CHO (Chi nese Hanster Ovary) cell culture
media, Cick's Medium Dul becco's Mdified Eagle's
Medi um phosphat e- buf f ered sal i ne, phosphat ebuf fered
dextrose or sucrose, Earle's Balanced Salt Solution,
Gene Therapy Medium 3, Cey's Bal anced Salt Sol ution,
d asgow M ni num Essential Medium Hanks' Bal anced Salt
Sol utions, Hybridoma Media, |scove's Mdified

Dul becco's Medi um Krebs-Henseleit Bufferwith sugars,
Lei bovitz Media (L-15), ML6 Medium MCoy's Medi um
MCDB, NMDBK ( Madi n- Dar by Bovi ne Kidney), MDCK
(Madi n- Dar by Cani ne Ki dney), Medium 199, NCTC, Ham s
Media (e.g., Nutrient Mxture F-10, Coon's Mdified
Ham s Medium RPM, and others such as those listed in
Bi ochem cal s & Reagents for Life Science Research,
Sigma-Aldrich Co. (St. Louis, MO USA). The purpose of
the culture so described maybe for the purpose of
sinple storage without |oss of cells, or for cel
expansi on, by appropriate addition of growth factors,
cyt oki nes, and nutrients, to encourage cell expansion.
Such expansi on would m nim ze the nunber of tinmes that
a patient would have to be prepared for renoval of
cellular sanples. The | oaded cells can be adm ni stered
i ntravenously, intranuscularly, subcutaneously,
intradermal ly, intra-articularly, intrathecally,
epidurally, intracerebrally, by bucca



adm nistration, rectally, topically, transdermally,
orally, intranasally, by pul nonary route,

WO ndosapsni t oneal |y, intra-opthahnically, PCT/US2005/022992
retro-orbitally, or through any procedure that can be
used for delivery of partielB8-1oaded cells to the
manmal i an subj ect. The step of adm nistering can be by

cLAbgkus injection, by intermttent infusion, or by
conti nuous infusion. The anmount of cells and nethod of
Whatdelclaiteedsiswi | | be determ ned by skilled clinicians.
Various,facto i 11 _af t c i on
antt mec PR Befisspin G et S8yl LSRRG
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co

centrations of the drug. A concentration gradient
is formed with higher concentrations of the

phar maceuti cal .c osition w thi n :

PP TS el SOTRERL o Math Y D BCRRARIRIRL BERYghomorises
the st fABERIRFRhe ddlldTo altdiBetGRBicTitBe Alaninfiiapatbject es

wi thin the macrophage are rel eased into the

surroundi ng tissue for aneliorative purposes. Over
tide, fTbemethod ofgleimhhcvherpial the sighral sfmINEETipg Aeprises the step

the .surro i ] t :
of ol SHINE < AONEREE FRARREALLD, | A flbiuRYy, inadermally,
intrabetielgdriyy e igghthdvaliyg hepadimhiny, s tinddenabraily, t becdal,eaectnlly, topically,
not so encapsul ated. Wil e specific enbodi nrents haye .
transderappliy) | eRetlyatialanaseye ¥ i the dPUIRARER. JQ“WDd’in?r?E%tP%%Qy Inira-
opth Bk ThRBinhibhoUbredgPar ting from the spirit of the
I'nvention and the scope of protection is only limted
by the scope of the acconpanying clains. CLAIMS What is _
cl 4i nedThs :médthod\ afetlhimd ¥,owherain e pelisaiafeo wapable 1o ephagocytosis,
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collecting tissue cells froma manmmal i an donor, (ii)

nust uri ge tABHE&! dfS clafin al,CRhbrefill iidircellsTRed Wbletted Whibmhthe group
i s added a pharnmaceuti cal ) . . .
consisting of macrophages, monocytes, granulocytes, neutrophils, basophils, eosinophils,

dendritic cells and combinations thereof.

6. The method of claim 1, wherein the cells are selected from the group
consisting of red blood cells, muscle cells, bone marrow and bone cells, vascular cells, organ

tissue cells, neuronal cells, dendritic cells and combinations thereof.

7. The method of claim 1, wherein the step of nurturing the cells comprises the

step of isolating the cells.



conposition conprising particles of one or nore
t herapeutically active conpound(s) or diagnostic
wag@stit®y7 (iii) causing the particles to be tBRENS2005/022992
by the cells into either a intracellular conpart nent
of the cells, attachnent of-3dhe particles to a
peri phery of the cells, or a conbination thereof; and
(ig) adm@insiidioTeldne, teletsn e dep@nivslbiianthswe]lettperformed by
2. The nmet hod of cIa|n11 wherein the step of
a celbgpppnatostos eprRediheevdest | s conpri ses the step of
delivering the cells to a target tissue of the
li ' T
(g ot opopeiied it clefn 2 WheffEl 206 Bh of B8 Birdelc ORI dissolve prio
to detiderynd sHeanigegtidshe. cel | s i ntravenously,
i ntramuscul arly, subcut aneousl y, intradermally,
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paﬂl&l@?ﬁlﬁ@%rar@{ulré’non%ﬁiﬂlﬁ‘ty o!t’ﬂfer&fifi‘y%ﬁhdl . via the pul nonary

route, intraperitoneally |ntraopthaln1cally or
conbi nations thereof. 4. The nethod of claim1,
whet.ei nThiymethetlof claire 1¢ wpelsirethe Copnegsstis/ay esPOOﬂY water soluble.
adsorptlon of the pharmaceuti cal conp03|t|on as
I%I cl ?ﬁe rq%{hoﬁl ?%?%\%121? éxlﬁlﬁ? I{éqﬁﬁuﬂﬁgttﬁé:é ‘i I%lﬁed out over
a peridifofUipabR4ad@asd. sti ng of macrophages, nDnocytes,
gr anul ocyt es, neutrophlls basophi l s, eosinophils
dendritic cel] d .combi nati ons t her eof
method Ghe aneied o1 A ds vhssenc e Shagmaceubioal fampesian further
cmnlﬂgsggaggngﬁn5|stlng of red blood cells, nuscle cells,
one marrow and bone cells, vascul ar ceIIs or gan
tissue cells, neuronal cells, dendritic cells and
cotbi naThomssthdiepf ofim 713 Tiheraie the surédctastt 4 selected from the group

cons 5 4 b8 g e B IR BAGFAE momioni

surfa‘é’fbﬁfseblﬂfatce %cﬁ\?eelﬁoﬁglc'aﬁﬁb@ﬁ"efbg atd\orihAtfons Shepedff or ned
by a cell separator or apheresis device. 9. The nethod

of cIa|n12 wherein a portion of the partlcles do not
di %0l vEhgrmethod cofgelaimey whereipetheapgiéicles| G e cegposition are
amo%ﬁguﬁteﬂl?%yé%&hﬁ% a&?st%th §f §! &rﬁﬂ?ﬁa‘tﬁ)ﬁr@ﬂgﬁbf 'aQ NeRARiR4 by either
ncentra rticles above a saturat
diffesatidbichhdiyig eﬁlohhﬁtrycwp(omydﬁﬁl)acudm. The et hod of claim
1, wherein the conmpound(s) is/are poorly water

sol ubl e
16. The method of claim 1, wherein the pharmaceutical composition is water

-

miscible.

17.  The method of claim 12, wherein the therapeutic agent is selected from the
group consisting of: analgesics, anesthetics, analeptics, adrenergic agents, adrenergic
blocking agents, adrenolytics, adrenocorticoids, adrenomimetics, anticholinergic agents,
anticholinesterases, anticonvulsants, alkylating agents, alkaloids, allosteric inhibitors,
anabolic steroids, anorexiants, antacids, antidiarrheals, antidotes, antifolics, antipyretics,
antirheumatic agents, psychotherapeutic agents, neural blocking agents, anti-inflammatory
agents, antihelmintics, antibiotics, anticoagulants, antidepressants, antiepileptics, antifungals,
antihistamines, antimuscarinic agents, antimycobacterial agents, antineoplastic agents,

antiprotozoal agents, antiviral agents, anxiolytic sedatives, beta-adrenoceptor blocking



12. The nmethod of claim1l, wherein the nurturing the
cells step is carried out over a period of up to 24
whowwsa23988. The nmet hod of claim1, wherein thePCT/US2005/022992
phar maceuti cal conposition further conprises a
surfactant. 14. The nethod -d&¥5 <l ai m 13, wherein the
surfactant is selected fromthe group consisting of
agenficBRirsst SHEdiACE Rt Ssterbidt] BRigh SiPpteacdrdd)t diagnostic agents, diagnostic
zwitterionic surfactants, nonionic surfactants,
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the therapeutic agent 1$ selected fro group
group ocrams]snng ofopaclamal gadi its deavmmehmmpxmpda ndkdpids;: sntimetabolites,

adr ener. nts adr ener,qi ¢ bl ocki n gent s
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theredft i chol i nergi ¢ agents, anticholinesterases,

anti convul sants, al kyl ati ng agents, al kal oi ds,

allosteric inhibitors, anabolic steroids, anorexiants,

anl@ci d¥he arethadi eff elnieall2, inarmlplm dtee&l,eramwtwr agant &, selected from the

antipyreti t S psychot her apeuti c
grou%ﬁ%?ﬁ? mgﬁ’éﬁfg? ﬁeggagsn%l%anéfeéln aCIant| -infl ammat ory

agents, anthelnmintics, antibiotics, anticoagul ants,

ani’.d).dep'ffﬁéﬁﬁtﬁoﬁ,of anmham whgrelncthe tlwrdﬂeﬁti@@@dns is a biologic.

anti hi stam nes, antinuscarinic agents,

ant | mycobact ey ents tinegplastic agents
ant}-pr of Bg &agth %ﬁ@ﬁ@ lma%f?w Frem Tglﬁ fooglca}?x?eé?cﬁq from the group
t t e [ 0] t
consE 1 B e, BoREAEEth ety Rhack, PORRBNUGEThABE! wide

combigetidrs thatedgnost i ¢ i nagi ng agents, dopam nergics,
henost atics, hematol ogi cal agents, hypnoti cs,

[ ol pgi caI sgari.ni.c

p% n‘Eg‘? H]&moﬁ.eq ciagfn %l:j egedp %ed?rﬁgeln bsradlt agglé)gdy selected from the
group @Blhsﬁ’étin%roi” polyRbnaPiRibB@ies horRlchal SfibBHiIcY 88d combinations thereof.

stimul ants, sSynpathom nmetics, vitam ns, xanthines,

growt h factors hor nones, antiprion agents and

cobi nalhermethpdreorlaimg], Triersiat theddispersioni af fire pharmaceutical

ent is selected fromthe

com%OSﬁ 0% lcgzcs)ttr?gl?% é}%&gé)%% #&tng and its derivative

conpounds, al kal oi ds, antlnetabolites, enzyne

| NP4.bi t The mettiddydfadlaing] Boeindrain the thepipetiic activgervatpoond is used to

t hera agents, and .caonbi nati ons t hereof.
treat genetlcg y agqulred or Inherited diseases.

25.  The method of claim 24, wherein the genetically acquired or inherited disease
is selected from the group consisting of sickle-cell anemia, Burkitt lymphoma, Gaucher
disease, hemophilia A, chronic myeloid leukemia, Niemann-Pick disease, paroxysmal
nocturnal hemoglobinuria, porphyria, thalassemia, breast and ovarian cancer, colon cancer,
small-cell lung carcinoma, malignant melanoma, multiple endocrine neoplasia,
neurofibromatosis, pancreatic cancer, polycystic kidney disease, prostate cancer,

retinoblastoma, tuberous sclerosis, Von Hippel-Lindau syndrome, colon cancer, Crohn's



19. The nmethod of claim 12 in which the therapeutic
agent is selected fromthe group consisting of
w@biogameet eoti des and nucl eic acids. 20. The nethos200$/022992

claim 12, wherein the therapeutic agent is a biologic.
21. The nethod of claim 20,-3herein the biologic is
sel ected fromthe group consisting of proteins,

dise¥@] YReptiiess bohasdteal eRicofRObaliedeankiablRsptidhy GV idh's disease,
ac?d? and coﬁg?%gtions thgreof.ézz. The nethqdﬂ%f

Zellwpgar rayrdromeh gewsitisalih ecgprivst edaafiiess, sisuepdibrorpepsis.eP@dredysyndrome,

fromthe group consisti of . p I [ LES: -
Best RGk o Rec Ay ouris saedunberis ARENLRE (f WiRia and reina
retinbbRstoBaN ORketd f syali@intd, ladrédugr Biperplasiadicongsnstab mdednolduwkodystrophy,

pharmaceutical conposition _is sterjlized prior to ) )
automaming pelyelandulan ayndrerae.nEoskans syrdrams 4@,8*6%%& 8y§plasipe multiple

t L iV ; d j . [
oS RETBHAIG, 3581 AGRARAD SRR o0 g, Wil
syndi@héadthpia, ataaianeRdgicvdasia dDiGdohge syadminie; ahtymedaficiened with hyper-

or inherited disease_is selected f%gm t he grou

IEM eeTecRames IRERTASEERTYY. B 4YI50PET BRLS BAHsHbReldness, prostate
cancﬁgﬂﬁg}ﬁbmd' &S H RNDlidedse™ K 4R 8ind, lysosomal storage

em a, N emann-Pick disease, paroxysmal nocturna
disedvesyagt phiuvatei dehydrogptaye defici¢nogl assem a, breast and
ovari an cancer, colon cancer, snall-cell |ung

carci no mal i gnant | anoma, multi.ple endopcrine. . .

o oo B A ELACRIT s Bl SRR ng  cispersion
of a PRAYEStICE] &drARitidh $18Rded aPpatitRE Batiaf @R laverage particle size of less

retinobl astoma, tuberous sclerosis, Von Hi ppel-Lindau

than et KiPemicewisond edarted for@dahinisistng ate maywelian subject for delivery
fibrosis, e 1 di abe |l ucose. gal
o b Ry RLBRE S HEREGiE BRRESAp psils coabe of

reacHifp €iid 9sdhésy acquired deaf ness, neurofibromatosis,

Pendred syndrone, Best disease, genetically acquired

gl aucoma, gyrate atrgophy of the choroid and retina )

r e2/ nobilhe cemRositen of slpHnr2omavherp dirasellsyase prahly of phagocytosis,
oo MR A PR (SRR N RUE TR quiep pipyosis o
combipafdmshaeofirul ti pl e endocri ne neopl asia, ataxia

t el angi ectasi a, atherosclerosis, |ong QI syndrone,

WL Lliang,syndrone, asthng,,ataxia telangi ectasia,

Di or ghE SRAPBHES PhHHBGAS MEIERy TPl fig SE et igm the group
consREME! & GRAMRLASLs] MPABORE], | §hRN6tes MRafrbplENN HasiPhils, eosinophils,

mal € pattern bal dness,” prostate cancer, %anconl

stemanedlsi dendiitae callspnd conbwatiens tkereohigener' s Syndr one,
| ysosomal storage di seases, and pyruvate dehydrogenase

defjci e . 26, . I t4 . LMery i
Gebhe OB PR ITUAE 46 1G5} G A8 sm e v
consisting of red blood cells, muscle cells, bone marrow and bone cells, vascular cells, organ

tissue cells, neuronal cells, and combinations thereof.

30.  The composition of claim 26, wherein the pharmaceutical composition is

combined with cells in a selective or non-selective culture medium.

31.  The composition of claim 26, wherein the therapeutic agent is a biologic.



of a pharmaceutical conposition provided as particles
havi ng an average particle size of |ess than about 100
wore@saz®oand adapt ed for adm nistering to the PEIIEL005022992
subject for delivery to tissues of an effective anmount
of the pharmaceutical conmped3ition by cells capabl e of
reaching the tissues. 27. The conposition of claim 26,
wher ei r’l?h%rb%n?)%lsﬂti%n JF glagAablvieRin Mlhadsloyicas sdected from the group
adsorption of the pharmaceutical conposition as ) )
consigaugt o€ | feetens, qpﬂypepudqsad‘@ﬂqohpjdqqg@ytp@ngf@gleg’rrldes, nucleic acids and
bcogbin tiopns thereof. 28. The conposition of claim 26,
COmOIBFHPY 1°t°Re cells are selected fromthe group
consi sting of nmacrophages, nobnocytes, granul ocytes,
naggt r opfliel cdmposisiop b tiaim 82 swhepini the praé¢inns aredmtbody selected from
dendritic cells and conbi hations thﬁfe f. .29, The(1 binati
the groppeensistivg of pelvslomrb gntikgdisseimonoglongle pptibadics and combinations
thaeé@leCted fromthe group consisting of red bl ood cells,
nuscl e cells, bone marrow and bone cells, vascul ar
cells, organ tissue cells, neuronal cells, and )
cadbi nafticormsnpidsiionodf. clain 26hwhersirpdesi dispaision of|the phagaceutical

wher ei.n_t he phaymaceutical conposition.is coabi .
compap g b By Bk RoRRRY By SR Hemmany s
artic‘ﬂ%g), UitradealJD EpfRARIBS ikt RBreBfally] aliintRGealWhrkei feclall®, topically,

therapeutic agent is a biologic.32. The conpositjon of
transddraiafly,3 1orallfier gitranasallybi slaogp@miosame| Wited ipfrenaritensally, mntra-

roup consi st.| of protein leypepti des,
opthagr&}oaﬁw&{}g-toilg{ca[ﬁ%o? qnéag%ofl%tehse ,pe%rg' ucl ei ¢ aci ds and
conmbi nations thereof. 33. The conposition of claim 32,
whey ei NTHeh@omp@itRinNof Slain 28N tibbrity tisetispdreidn fafcthe tphermaceutical
group consjsting of polyclonal antibodies, nonoclona
compasitioh duisterslized priob HHIWARISERRSt her eof . 34. The
conposition of claim 26, wherein the dispersion of the
pharmaceuti cal conposition is delivered intravenously,
i ntramuscul arly subcutaneously, intradernmally,
intraarticularly, intrathecally, epidurally
intracerebrally, via buccal route, rectally,
topically, transdermally, orally, intranasally, via
pul ronary route, intraperitoneally,
intraopthalmcally, retro-orbitally, or conbinations
thereof. 35. The conposition of claim 26, wherein the
di spersion of the pharmaceutical conposition is
sterilized prior to adm nistering.



