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present invention is concerned with the ex vivo,
cell -nedi ated, delivery of pharmaceutically active
material to a subject. The pharmaceutically active
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safety testing before the genetically modified cells are administered. Candidate genetic
material includes encoding for secreted factors that could have broad applications ranging
from treatment of inherited single-gene deficiencies to acquired disorders of the vasculature
or cancer. Myoblasts have been recently transfected via retroviral vectors (Ozawa CR,

Springer ML, Blau HM, A novel means of drug delivery: myoblast-mediated gene therapy

and regulatable retroviral vectors. Annu Rev Pharmacol Toxicol. 2000; volume 40, pages

295-317).

In the area of pharmaceutical delivery of small molecules, Bender et al. disclose the

treatment of HIV-infected monocytes/macrophages with polyhexylcyanoacrylate
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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,



viruses offer strong specificity and high transfection
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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



-4 uptake and attachment to the cell surface, (3)
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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



There are nunerous advantages of ex-vivo drug delivery
over in vivo adm nistration. For exanple, by
waledosueodng solid drug particles that are assoRCHUSZN0S/022992
(e.g., engul fed or adsorbed WO 2005/ 123907
PCT/ US2005/ 022992 -5 on thé cell surface) with cells,
the drug particles can be transported to sites of
on th'echeﬁC&irfABe) witha@s,ythe sirsg ipsrtiessr dagcbeotthinspyrteditd itdd obthfection.
ell's, mainly macrophages, neutrophils, and
Phag@cwmﬁapmparsled r@mtbyorzwp Dlood @sks: iarialye macspphages, neutrophils, and
cti Y
cosingiiufic o GuBbyS o ARG berly il BECHOR or dFMIEA i [ollowed by
wandehfig hia@ﬂfﬂ)hki@é‘s(mhtairigilﬁtta fidm swhecytésntheicleext theddoml vasculature and

F d h t t |
e T oP s (e el shelle 1) RS s
lungsbfpxgél?{'locfgs Snel S SandTée% F%thtep Absugs. eTEE?&%S bt ﬁ@ tnesht affected

erial, vira fungal pat hogens and whi ch are
by bactdiag il clafmgd ;taﬂrcgensaahcbwhxdh |are/imflpmed camlbe tpriesedibyl delivery of
cells

drug{epdgé caﬁq gjléog )'égst? gég)r(almﬁg)ngﬁﬁ,ﬁg Plg]\#ogg:t gtgpc &P e(ri]i%ectté/d to these
1nﬂa1ﬁ%%ﬁ8ﬁ glﬁtssog gAY, MRS Hat B M cufie RbentSs FebdaB8S BOml they® cells in a

these Ina region of inflammtion with high
reglopmfuhﬂamnmsomﬁwlﬂahllghg:@pglatlojls of p@thpmsng@e dhe pharmagearical agent
be.an,anti -i nf| amat ory,. drug er0|
may [ Mo ST G 8 i 8L e g s s
in thd Fe%idﬁ%ﬂ@@[ﬁs ﬂferdp%ut‘iéﬁﬂ?mtlhé&lém y nost needed.
essive |liver netabolismof drugs can be avoi ded and
t héxaveste Genthetabglisnt ah dms qa@ dgcevaiderrand dhe eastof therapy can be

reducteavﬁrn%llﬁlgﬂﬂﬁ }-Ir-lgflﬁsqoal c esp conc & ﬁil[tfl%ee&te% %(Fﬂldtﬁﬁ Ja%ntlon to cover

delivBAf bf ¢8R, Edll(ﬁﬁmle@QSldngrbepésiforj@ ifeug phagoicgtic etllss ,recognizing that
réecogni zi 213 that phagocytes, particul arI%
phagpextes ppartesarly r magrephagss.y 819 PeREaIvEy Iy neaily nplb cqqnpective  tissues
ssu s rou b hages b fl t
trough3iti % (oS natadpPhiie Y berRIRR" BT nGAM B inflammatory
mach@lﬁa{@b Naﬁﬁﬂﬂﬂﬁgqﬂlagmhulﬂide thes hlshob}ttesdhyttresdt hatonnective tissue,

reside in connective ti sSsue, r
Kupffenpesells o GOV, alvaelabpnagensas DI Bhdun ige ond Bt igorophages

£ t
o S LSS L8 A RS .

macropldgep)h) agsesys, famalso Wplefitali aisl (periteneal raarmiopi@gc&)orskai (histiocytes,
macr oph hi st c tes, . Langer.hans. s

Langaranp hoginand it Shedssoeh o Hrdbrprbage PAOHONGL b HeRicy tissue may

be n?ﬂﬁﬁine&oo kSRKg euﬁg nﬂi‘@ée@&e@‘ n%n@&’yt@ﬁﬂﬁﬁﬁ'from the blood, local

processe ocyte influx Tromthe bl ood,

prohfeﬁmmdn ﬂmnqimgemiar |cdis find tpovye diflammetery siaceppliages are present in
turrl%fi I nfl ammat ory macrophages are present in

extraggplaiilyifl)| ar £ 1 ui ds. ” DETAI LED DESCRI PTI ON OF THE

I NVENTI ON: The present invention is susceptible of

enbodi nents in many different fornms. Preferred

enbodi nents of the invention are d| sclosed with the

DETUIHEPSPESIRAYTION OFt THE PN¥ESFIO

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.



di sclosure is to be considered as exenplifications of
the principles of the invention and are not intended
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representatlve but non—exhaustwe discussion of techniques for preparing particle dispersions

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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ereo e processes disclosed include the
remostrgp’sheoﬁrst coitimdions ghesengsing nothyedsi suchopperntdiugatien and filtration,
water mi.scible first orgasmoc solvent..to create

addiniop GeseH. SqpBpioHS Ao BHE P Eareuty Brisar-ihe RC SaTd abdiflpt in e

secoP bR iHuoBd pM@EerOﬁ@ oP R Bpticta® stfffceomgaifiefs §e?TpAkIMElow can be
to create a presuspension; and

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



(3) adding energy to the presuspension in the form of
hi gh-shear m xing or heat to provide a dispersion of
wapmbiizparticles. Optionally, the first organi BCHUB2005022992

is renoved fromthe mxture by any suitable neans

such as centrifugation or f12¢rati on nethods.

Mor eover, the continuous phase of the dispersion can
pharnfRe@RLIPNRLVY ORPLASE thdpdinABAd By seiBfiting UbY Ssyplas & byaporate a

renmoving the first continuous phase using nmethods such
porticasofdbmbraahisgitabote eaude precivitational theL@mmegnd ing e gyeous phase to

caonti nuou hase d bs . £ ed] S .
rorm SN P 0, PR S L BRRSRLRSy mgces
steps BPr (@) @tking Radvatet ihaceib®gilbért tisthe gharrhitebiitably actine bempound
added to the first organic solvent or %ﬂe econd,
to definei@d ISYe §OIUGAT, EhITeRHINE FiedqYsPESOP Mgy ity pge or more

sui t.abl e [ ipi i A i i .
surfa(ienacﬁlﬁg 08%5%1%7 %181 %?1'}(?1# @b R?%ﬁ%cggﬁﬁh %h@ké%fe!ogslg &flution to
form M. m@9pBL4 sPstm. Wik etepios niikingipoorgieid pheseeind theaqueous phase can
. reference .and is made a part hereof . In this. .. . :
includgpfecie 191 pisien A BeBREFHE FOUOIAE MY fighfpeeq pjirring equipment

vi di i Rby syst havi of, o S ther
e SV AL gt T
equip2R066:1 R38Aqudlddt hisRling BRRBRar conditiohsr Fhe emde catulgion will have

ol doplck, P AYRSTo0! 37 S APBRN TR, Bet JHECS mEiT d ho orude
emul:ﬁ%r? Gd Pdng&ttécpfb &éﬁﬁeh@nﬁ&ﬁ?@ﬁﬁﬂ)n‘ dhdt RRnAAUS AW prdHd@s e digersion of

rma dispersion of small particles. The step of
smallgractwdleli ng a mul ti phase systemincludes the steps of.

(1 i Xxing a water inmmiscible solven i the: . o . )
oirectb ctibreasth epe BB of araal PAYER is, diglosed in co
pendi®BlaHi cOmohB) aRTABRU.S\ B el KO URIPLES, 0555 @thicok idoggoraved herein by
one or nore "  surface active conmpounds, andlq%:%z1 m Xi ng
otd) pEoviding a crude

referdnoe and geadie past beteoh Whe hrocpss ineludesibie Sipg

. _formthe Ltiphase e e .
oe 5T L5 bANAE T B R0ER A e, e o
phasé! Sﬁvi%% t@! SHapRagsagicdlo mgtpmnae tlfbreiﬂ;p K2)oipetaiding | ?r&rgyh itghthe crude

speed stirring equipnent, extrusion_equipnent, nual. .
dispe p 1 o foom aoﬁnegq&,ig]gqrﬁgn;e@m i&ﬁﬁ:@]ﬁg Fherﬁr@r@plgeﬁlgql;zaélfl’(4gfyog}ulhzmg the
ther i r i i.dj i .
tne o ST RS e L ol gt i
can HarseilREs biyThd kelnigtisrsepforth tedlave ootheaqpaibpartilbetan bewssonstituted

. than 1Imin diameter. The crude enulsion is sonicated
in anpguepss mediwn ane pigeh#Adsi on and eventual ly to provide a

di Spessi gp R idiﬁgﬁlrhulﬂﬁﬁ%sb %kﬁ:&n ialdethe aRPE @&C(1) hixing a water
préeparing 5 Jisp rsiton of shall particles is disclose )
immis¢ibrosolpandwith thadbhaommentisallys sifeptivd ¢ongousdrioaflefigs. an organic
10/ 183, 035, . which is incor raﬁgd herein by reference i
solutigigl (i JFCRATHr 00 AFUSERS %f’ﬁ%{) P @Esw?tﬁc PRYY {IE° sTERE° actve

compRundy; %ﬁp(ﬁvlhghﬂg tRe OfSAAR sEliSRLREI0heOhquRo! kéluiBRse form the
systém havi'ng an organi c phase and an aqueous phase,
multiphasecwysfami The step of mixing 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.



phase having a pharmaceuti cal conpound therein; (2)
providing energy to the crude dispersionto forma
wo pove/1eiogper sion; (3) freezing the fine di sperBCDNS20851022992

(4) lyophilizing the fine dispersion to obtain snal
particles of the pharnmaceutigal conpound. The snal
particles can be sterilized by the techni ques set

Solveh@AhRsf18sf W &ipitdiensmal | particles can be
reconstituted 1n an aqueous nedi um and sterili
Ttﬁen@t Eptice dpp@r@mrs Agn alsarhe pepprad asiegSplvARt %ﬁl&lr%?b@t pgeipitation

ep [ SGi
connfh R bU R Y IS Bicp ISR slpelastal o s
Paten® NGRS, 100,50 wfﬂchl’b.re ﬁ@orpﬁ@lﬁarﬁeftgn a»y mfpmamasanﬂaaatb a part hereof.
solution with one or nore sur f.ace act.i.v Pp ungf' 1 )
Both grercs®y ineluda e sepoPg i PrEBTIOE oo i (Hhos 8 &312}8 gially active
subst%ﬁ:leultn' N oinf AL tnli& et dopha Es:tosmﬁﬂ{nma Be SIdBRH e or more

e organi C p ase and t aqueous phase
surfadtaetk; U(d?prebhléng auseboniﬂ hpulﬂtpthasegifpl omadeni e siixture of non-solvents,

colloirdal mlls, speed stirrin
the ngRepISRigH TSGR, he FRNEA! SBETKHTY 8h S BRRARS iy substance; @)
addm% g@&]{@ﬂ“{he wioak! 4 d) 288 . (2)) kyifdt §BFinSdaHdP % Nen@Win V\B of unwanted
ues for providing high shear ¢onditi ons.
solveﬁf%%/p‘tél&%?a @@érﬂﬁﬁ@ﬂ&hﬁd’lmdes These methods are distinguished from

Sol vent - Ant i sol vent Preci ation. Smal | rtigl.e
thosefespigteds BHet i oRve So vt whapedcwiing ViRlRgse i tat they do no
prov@@ frdr SRR oﬂ%d@ﬁig@n%%‘y‘ t6'the §u@§é}f§idﬂﬂiﬁ tkd feinasatlodshear mixing or

essi et al'. in U'S t ent . 5,118,528 and by
heat.Lecl ef et al. in U S. Patent No 5, 100, 591 which are
i ncorporated herein by reference and nmade a part
her eof . Botqurocesses i nclude the steps of. (1)

P i d phase of a biologically active
Stmﬁamrpaﬁldw g&ﬂﬂldtﬁnéanobe afofthad wsiagophasel ivearsiont recipitation as
whi ch [hé be added one or nore _surfact

[

(2 .
astpespm (5 Litoln 1747 bl 3 ndoR S oPoRl Agpligetion No.
2001(?\20&%&{% eegé}b Ven]?éﬂ 15 %étpal;a‘é&lo soI e%}e}f%@ cd §n 8¢ Bl art hereof.
Phasé Ubshrdng 65 a(t3im sedlitm gletaj@etﬁle rphlyhealspiietnbmn& bgfwhﬁ;yl a polymer

and (2) with stirrin and remyvj n f, un
dissolhibyH SoDEBUpR UGS, TS TP B A Pl ular networl

in wﬂ-tﬂg?ﬁe ﬁgﬁ%ﬁﬁ 1 Softirntbold BHisa N &Shel meiod kO ARRcE %gé‘é'ehﬁ%i‘smn is by
ove section, "Mcroprecipitation Methods
the additiohadf d hmsoblmninm thep:onunmbelsfpﬂnasea The pomreqm woflergdel agransition
ener g the sus ion in the formof. hi hea
fromp TG BResch@ati UPRAGE TR BPSFORINE: PEDST (5T g pplymer poor
fractiO@E.t Mab&Lafl ‘fét§ bPRShseRRnR thop 81?&6#&&5‘ ghd¥8asre as nucleation sites
I nversion pr pitation as dis in U S Patent
and B‘ekaeme @p%& vﬁmélpolﬁnim 3Ttz ‘224 patets; dsclpses dhat Phpss! inversipn of polymer
ot BRSO3 85 R L Sl A BFREPR! Bfhin of i

microparticles, including nanoparticles. The ‘224 patent discloses dissolving or dispersing a

~

Phas

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



Phase inversion is a termused to describe the
physi cal phenonena by which a polyner dissolved in a
wa@eousiizeous phase sol vent systeminverts i nto BCEHUB20d5/022992

macr onol ecul ar network in which the polynmer is the
conti nuous phase. One nethet¥4to i nduce phase inversion
is by the addition of a nonsolvent to the continuous

size df I'l])@ﬁfeen-ﬁ@emﬁ Qh¥ M8[imU NARS SR8l dideria isldeh sl by t‘t@rﬁoafent nonsolvent
sin hase to an unstable two phase m xture: poly

volurme G:eitloar’;ﬂbljﬂnély nmoepim@tron fthactiscopity off the|nodymerrobyest §OB!¢10H the
nsol.vent

[ o h e
mole nge&glft &ﬁ tléei 19 )bcme{; ﬁlac}/ ﬂ% ch %c% tI?e on?enfﬁonsolve%%alr
" 224 patent discloses that phase |nverS|on of pol ymer

pH S5@!pitdigidioander certain conditions . can bring about
spont aneous formation of discrete g;j%r oparti.cl es

i @malhpm@ch@qunsaaééoe fored by preciitatipp deekmiques. Such

MH%: | here th
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drug {helswlk Vﬁﬂllbwedﬁgll’théfwepcmyshmlgugethdlpiﬁ t(saq;@mtowbﬂe the drug is no
effective in _this progess |t [ i rabl

longegisakbley ebhe PR aapdesasidie 9t | aSFﬁIe&QS’P Rgpen t ‘ﬁ@ g8 g:m}laceutlcal
comp%ﬁ&% S ‘aflh\éeslg)‘iutf?ﬁgﬁttﬁﬁl nta&fa[ﬁzt@?] 12 )fBHﬁ & {M8YdrfiBn ®f small particles. One

CONt'i nuous phase erein the solvent 1s the
suitalslo pHi ghifing ppdrasieation Ipeocmssds uliselassd i BiS. Ratemt du éé§5i3ﬁi>0WhJCh 18

e et $3 425530, 1. £ 56 DS 10TR0 I i o
hath Ptr Rimd@féaGM
dlssoml& §1§"r"1§3’2§%‘%&???@‘r Lot @%%1}6%32907 ;3/% B0 Da5g0s o0 n an

alkalrnﬂ: 4obitipe aofl thet nevnlizdgihe aeldtiao mlthmeacpd\ in ithe eresgnge of suitable
surfaé%p{gﬁgl g s ¥<§Ivg%gser?tlt (‘P:r:g]é}ap otgg ol{%’}e n%m%]% g)aﬂi@f“e Eh%érglm of the
phanﬁégeﬁff@il agéﬂtvq']fe Pr&ipitdtR. stdphdan HEoBEWE@ by Wb BE diafiltidtien clean-

pol ynmer, "and t he characterlstlcs of the
up ofthé diepersinn asdthesrdiysting thespnamimptioPplibe dispeisioprio gidgsired level

icle di 1SR can
a(éﬁllelb?xtag} RO eftrpz—]zﬂﬂﬁ rectfét ?})Br}n{f&h a6, a?%lggglt géd in ITTiS Patent Nos.
5,714,64; bk 2883t 9}560932“ aﬁﬁioA 808278 vﬂﬁ@ganerin@rpmwﬂummn by reference
Raving a pH where the drug Is soluble, followed by
and arpymade epabheigpfingi ng the pH to a point where the drug
is no |onger soluble. The pH can be acidic or basic,
dependi parti cul ar pharmaceutical conpound.
Infu 138_ i M8 hen neutralized to forma dispersion
of Suifmbld infasion qiresipit4fiva teshnitjadsl e [Foins nfalli perticle dispersions are
preci pitation process i sC
disclGsedan S Hrdh 52 Lol RS L e ety Blsolospig herein by
refer&{&g, agﬁ %}@&ﬁcﬁust T@&lﬁﬁ@%ﬁa copbisteR difk81veteR a suitable
I SSO v

e phar maceut i cal agent toget her
organit blventdo )fsdmah sgiventtriixtroeli Then, a(pB@ipitating annsodyduh kiiseble with the

orgalig :séltvlslgfqﬁ %%gﬁdgg&{gg lé%l?lgllglllﬂzlj pt@‘p & ﬁ@ﬁ%@%ﬁﬁ%?% aﬁ)aut -10°C and
abougi{)(ﬁ C?Ié Gl aAni R AR Watel &‘i %&ﬁrhﬁoﬁutt@d A1Pef Mk ko about 1000 ml per

I sper st on of armaceut’l cal agent

minuPé B6i Poltudie] S5 (5 1 Ro pasduee of ﬂisbmmﬂl @B/pmblpﬂsted)fnon—aggregated solid
diafiltration clean-
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 nonsolve;nt 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



up of the dispersion and then adjusting the
concentration of the dispersion to a desired |evel.
wa@xdsn2wranpl es of pH shifting precipitati on nmethos®05/022992
are disclosed in U S. Patent Nos. 5,716, 642;
5, 662, 883; 5,560,932; and 4]1%68, 278, which are
i ncorporated herein by reference and are nade a part
compbﬁﬁc?ﬁ{d thb b4 EddQhr R € GizB) théﬁ!u@fhet&i bo@mPpeiadnab) @tio of nonsolvent to
i nfusion precipitation tec ues to form snal
solveptainfusipe rafiespiriateo aad ypRmejeancho¥@drd secppng iasthepgyention. The
4,997 t
partichesias iy mgporg FLEhsdn B e SR RN AL S BERRPIE  Efiperature of

infusi%ﬂi arablie isekiely pespooticic] its Kﬂlbsm(ﬁlsmiﬁ rita ands thet alhrlrmg rate. The
%@nlc solvent to forma solvent m xture. E he Tel
precipifalpBpRanse VAR FHsBR \AEHEOUT SicMBRadyFauR dFRen Bﬁggah?fbt e relative
éﬁﬁt hMSRhitiect ure at a

SOlubflR#}é ?%tcﬁﬁl ° (rwee%lka égﬂe?ré-ﬁs %1%2&; about 100C and at

an infusion rate of fromabout 0.01 nl per mnute to
Tempetrourte SHXBravipitation i nute per volunme of 50 m to

produce as enS|o r.eci |tate hon-a at ed

D oremaperasa, hef sttt EORHER A SR 26 JaROLEARRE gl partict
dlspel('%tfso R SRaRni G ATRLI R0t ih €S5S, Halia NE0B1188 897 I whicRfs incorporated

, by stirring) of the solution bei ng i nfused with

hereit bg rpﬁemlmp pnchtriadg aperidsrapdntn g eH}bpélﬂT@ﬁnﬁ efitheTipeention, lipospheres

e SRS HE e T P Bun LSRN D BFHIRELAGE Mg v e

delivé €@ aifsltcdh MO m&IVeen uid laememsaubsgnwmt tredebleied; m adding a
2005/ 123907 PCT/ US2005/ 02 992 - 15 conpound and th

phosplwdipide dlgpgr with| an @qu@usmé iggy derdhermelisd subsBrS 0y r\éf‘«hlcle at a
0 n t

ot b e R LR HER L SRS, S i3 6 mivin i

suspenS6a It b edmpeliiare qbart it delsing @empbrﬂntemfrthe: oﬂﬂd:le wotil dhkomogenous
rati o of nonsol vent: sol vent, vol unes and t

fine preprsaticat i obtagred; pr then & rapidly cooling é‘%es@ﬁ}af B?‘B’p‘i?rff’?@ﬁslinpemtufe

orbefo the infusion rate and the stirring rate. The
preC|p|tat|ng nonsol vent may be aqueous or
non- aqueous, dependi ng upon the relative solubility

Solveait Bivhsoretivrpbrecigitatich t he desired suspending vehicle.

Tenperature Shift Preci ti.on Te er shi f
prUV It SYAPEIRIPR CRiSFIRTR @ ‘1139“1’5‘?@88 gléglofeél K r‘lt’jnS Patent No.

Lifiibgneferdib and £GHO LGB hefeof. The ‘465 Patent
4 97%&'@0%@2 é§ in%ﬁ.ord?écﬁgéi" elntbgll\lo ere ¥ 125, e %Ihl b IoS e aten

discloses mqﬂmdatfmdprepﬁn@ mlcbgcrymle rr@hgbngﬂ)@ smg ef:g1paroviding a solution

ofa &}%r%g{:%lﬁlﬁ o e agfrigng%gphoql@ﬁ Gisdt do 1n X !)AIRY%%R Iaﬁfagfc solvent

or cdﬁﬁtﬁﬁﬁio\ﬁ' msﬁvél@iﬁ)aé‘%oﬁﬂﬁﬁg B s@lv&[tUcﬁ §o@vdﬁﬁ; ardief3) wespedding the
in anolten vehicle to forma liquid of the substance

film bbtah‘@ddnfl ¢vaperation (o,ﬁthmﬂycﬂ@ oz solyRais ph Ghiadrepus| seHion; iyhvigorous

st1rr1%g toa 5 gan;ﬁg?cggw B%m?% Hﬁ §CHQ %Qﬁ fe ?c!emnép%ﬁ'by e%aporatmg a

sufﬁélEntt QRnEHOSH MBGelveht ’ebe&uu@é @rec(p'i’batlml X)tf mlga t:chﬁpound. 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



suspensi on at a tenperature above the nelting
tenperature of the vehicle until a honogenous fine
w@e@sdae®vi on i s obtained; and then (4) rapidl yp€DoB2008022992

the preparation to roomtenperature or below Sol vent

Evaporation Precipitati on Sk vent evaporation

precipitation techniques are disclosed in U S. Patent
may ﬂsoddde(f' i 4 afhBentWliof Belo$ The GatuRioatRtht hﬁlﬂ@& torbpound in the solvent.

reference and made a part hereof. The " 465 Patent
The adhmolndes amyt dloths dxsivignte papresipiisiedr Gemysalugion by reacting with a
chemlﬁglgl UdJE %ng?}t/ Exgﬂdﬁic&ﬁ%% gr{ {eségﬂsg E% %géhﬁ %gelﬁgl%ﬁéﬁjgé Rt onU\ﬁhght or
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sol. v aqueous sol ution by

prowqc;?sgaosf)ggénam’?rﬁrt? %lc%t%ggﬁfgﬁsk f@(gper sion of small

particles. The solvent can be renoved by evaporating a
Compedséd BivedPregipdtation y of the sol vent to cause

preC| p| tation of the compound. The solvent can .also . .

Hele degpigiendr REPPIRRARY 'é%‘ﬂPﬁeaﬁfgshE@ gBefdSed in WO
97/ 14§8’P cy I cﬁ]ﬂst%n Vi 1&1901291%&10&6%&1 B9 refefenbé v MAdA bar08eRof. The
sol ution. ction Precipitati on Reaction

meth(m’ mc]urieat theisteps bfidissadeisg tarwat@*elegsluhiﬁ dmgslgdl S\?)ﬂ‘ﬁ?@t tohferm a solution.

phar magceuti cal coppound, and opt e
The g;lgtilcm é%ttgen Spreged, 1atg; ?ackgfrrg)rgss?cg El%: g aﬁ)e a gas, liquid or
superSiidHl A, THEa B8N e YipR%5ea 1239 €b7a solution of a solute in a solvent

/U82005/ 022992 -16 may be added in an anmount at or
causebethe)\mhltfetcs attfunatrl amrmh ruperatiraéedc SRS oAnddto] pregipilate out as fine

partlogqse\ciﬁgliuf g'il cﬁ]t ﬁ%ﬁ A0 argea}:a{qﬁ ﬁg%\%\%ltﬁ’ﬁﬁ% $oweis the cohesive

energcfhﬁmlﬁaéftﬁ& @cil‘&erﬁ fin %dﬁﬁﬂé ﬁﬂu@&i iligsolied. r esponse to
addi ng energy such as heat or UV light or

s ublternataelys e dragicen beidisetprstindh %%n@efﬁééﬁlgwhwbﬂf fhey sprayed
into %Igpé#egug I%g\f{ﬁeem Tﬁng%qlﬁ) ! gﬁérﬁiotna{)faﬁlef ({gﬂ{‘;ﬁréﬁgd b RPedt Be solvent

spersion rtation o
poweE%E (Y fTH, whicA'h G@8 causs Itlne:isdl‘ﬁtb 1) precrpltata/\dmt(ah strall pdrtinges in the
i s sorbed. Conpressed Fluid PreC|p|tat|on A suitable

aquequsahasey e this cassy theicomprassotIeg 268 AHAEQYER- fluid is
digcl aseg ét%o ﬁ% Z}éa%écﬂgs %r encggl% Sibn, Whéehice %nodlﬁer such as a

I ncor por at e d made a part
suﬂhhﬁﬂﬁﬁﬁndﬁh@immhkhmﬁmumeludes the steps of dissolving a
wat er-insoluble drug in a solvent to forma sol ution.

The solution, is then sprayed into a conpressed fl uid,
§EEWME¢¥Q£§ﬂ¥E@Eﬂi%@§, liquid or supercritical fluid.

The addition of the conpressed fluid to a solution of

a RQL#ifle thRiqRe ForgRécipiAdE S co ré‘s@édlﬂﬁdh@dﬁblb%drb}OWﬂhams et

appr oach supersaturat ed state an preci pitate out
al. inddS fapplécation 10/273,730, which is 1ncorporated hereln 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.



particles. In this case, the conpressed fluid acts as
an anti-sol vent which | owers the cohesive energy
waleosiiedponf the sol vent in which the drug i s dPCEUBe8022992
Alternatively, the drug can be dissolved in the
conpressed fluid which is thén sprayed into an
aqueous phase. The rapid expansion of the conpressed
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remogmgogeaEy, Elgui doolingy deere paadetermigsdapmoutiepefime. The resulting
. _provided.. Materials for encapsulating the solid.. ;
miorfSBROTER FELDSAPOVES SO ARIBAIES £ S0 PPRDEP R inghg golution by
physi%él%eﬁ@rﬁﬁé@h%ﬂm‘d@.efei n the encapsul ati ng agent
surrounds the active agent. WO 2005/ 123907 ) ) )
PAllieus260 Brmerds otherimethpdelpgies v erapepng small particle dispersions.
Precipitati on Mcrosphe .M (.C -t il zed: :
The P oV Bt STEREdo By ToO ATt e Rt sLdEHiwersions
withdud ¥R At Tinteing the e Sedly \oif g gtioal. ecul es such as
proteins wth a water soluble polyner. This process
is disclosed in U S. Patent Nos. 5,849,6884, 5 981,719, .
III. Addibonad msthods forgepasing partiplgdigpersions, Ragnagsytical compositions
Application No. 10/399, 829, which are incorporated
herein by reference and nade a part hereof. In an
enbigdi folotvingf atifigiohalv @nddesses firc pogpplieg eparticlee of pharmaceutical
prepared by nm xing a macronolecule i.n solution with a .
comn%}tmfl-eoergémm SertRoun 1_1858 1Y PesCptMYIGH 8 g Pergrgsgd into four
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the dg?ig oﬁc}%} %ﬁligeessdgfﬁlred%%ggg ' Jl“ﬂeq msi%!glstegg%& %eeadding 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



The present invention provides a methodol ogy for
termnally sterilizing such dispersions wthout
wa@k@ailttiseant |y i npacting the efficacy of the PCT/US2005/022992
preparation. I11. Additional nethods for preparing
particle dispersions of phaidaceutical conpositions
The follow ng additional processes for prepari ng
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ani ¢ conpound) used in the present invention can be
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same %Rrgr %é' %ﬁ@&%ﬁi&é@ glzé %g Pﬂgld\‘.ontge %ﬁ@r@ Mdl@ichR&p but the crystals after
spensi o nt hi gh ear m xing or
the eﬂ&@gy additiomstep et lesstlikety tofagpeighte or (ﬁorpr lavgmteyﬁalm abl e

formof the or a ound havi,n t he desi
Ao flote o &GP

" RS Ve TR ¢ RORP e ety ST sl i
obser@@(?ﬁ?l’as?ﬁf (gﬁﬁaﬁﬁé"h scifhink @Ad APkt thitrdseHsecut i ve steps
eously. The categories of grocesses are
d|Istthmgmdspredesbastegomrppmonmh@mgmd igpwpiep ttheerggpic compound

t he or nlcc sd erm ned thr 1 X . :

o i A R R

meant 'b?%{e fé?tﬂd*fﬁﬁlﬁg’ i%rthé’crthé 9a1tt1|6%s QRehgyiteaddl drt @iors eeyilycitoken down
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into snaelleypayiclepr aAcﬁier thy enprgyeadditigp-stapdhe Peginio opRoRRad is in a crystalline
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article size. After_the energy-addition step t

friablos therfubseanentoUsT Y2 BYEHTORETY CRD @ SFDSS 9> morg guic hlp%%ﬁcwnﬂy
whe Sorbfhey B BAchd Btnl QR0 %idbe BYSLAGE bR

T & 765 Essen sane ess t

of Int hBe PfoRstls peseso ncatégory,hehes efisn dsoﬂ)mtumesmdc a;bmyldr )splvent are
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conveysiom p§ thersalid foymt fiemt arless' prdezasl & & morp prdarpd lattice structure.
Altm%aﬂ\t/elzly% hits s%abehzfacr;l%lq 'rrlla%f c?crc]:gr @{1 4 rg&rdgm?fgf { slaffggtgﬂ]t rggl\é@ules 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,



into smaller particles. After the energy-addition step
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subcat e}gxdmges atdvir¢ toofbrid strochg Bhydiitrgen foionds, esw|dimethyl
according. to the foll ow ng processes is a solvent or
mi xt ur §U§PXidgy| vents in which the organic conpound of
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e second sol vent. Such sol vents include, but
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i n which en, ato t he u
hydr%ﬁ?ne?t@@tgr?aﬁ?&éﬁc{ (%8 emgf’%?ﬂsn gﬂ% aa v ox ng gen ﬁ?gg’ g‘%m[“% sulfones,
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compoands, iand ﬂ@dhlteo Dm@bﬂwlﬁ)xut@rﬁm\@@ N-methyl- 2-pyrr0hd1none (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



(primary or secondary), oxinmes, hydroxam c acids,

carboxylic acids, sulfonic acids, phosphonic acids,
w@b@spkoni ¢ aci ds, ami des and ureas. O her exap@l/@S200$/022992
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t et rahydrof uran (THF) . tet.r | enesul f
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. SSRE el 9075, AURIRIAE O] i b, B ptobcus, by
aceta®d) ChIg 8 ehd, brémoRalkzyey chigotohreraesichibxartirnes nethylene chloride,
substituted benzenes include, but are not lLimted to

ethylgyecighderideor (HOC), nRPEDC.or DYPRFRANC, A BFPLBY e ROOCEREptisdchexans,
o BB PR (PR, 8L P 1S oG 14, e
PEGEXapPEEs7 0 PEGaL ) epulyethlylanogiytolosters ahmples sunlt asdbG-4 dilaurate,
PEGQZ(?}t g{@frtgq%hg e_-6t i%bstgar:]r!dt%,r (i’%%{]—g egaﬁﬁlitggtgar}g & HEGLT50 ap%jmitostearate),
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.



Exanpl es of hal ogenat ed al kanes and al kenes i ncl ude,
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yco uro (tetrahydrofurfuryl al cohol polyethylene
gl Fwitteriehicesnjfactdntp weef deatechlly mestraldnit pessess local positive and negative
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ooR SRl AP EL P o Ui Mert g, PP
dlsteéﬁ%glsigﬁl\lclgg I%]}})Spl%}dé&lfa?dglgtﬁﬁheﬁ congDgpd),("drugid is fdiekblyl-glycero-
phosphoethanolamine (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



solvent to create a first solution. The organic
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(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
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Polysorbates pol yoxyet hyl ene fatty agi ster
abouf fiyip] POUSEH bi Kisracdiepts BeQLBLRY AHOBPBY TRIMGSHLAFRPlD pressure
YLy dextr
LG4 VR EAE i O AP EORUEIE AP 1 s,
disacghdside mh}astduerosa,l « tivatcharide such as raffinose, and sugar alcohols such as

polyox et hyl ene- pol yoxypr opyl ene copol yners
mamp gq}@pé)so b Sfoxam nes, methyl cel | ul ose,

gf f@?feﬁ%ﬁﬁl the ln%?l?od foP BEULEANP SRR k)ﬁl@llcieb' lo®$# organic compound
ro propy met hyl'cel ' ul oSe, noncrys line
mcludat bhel sies, of midiys swcfist isdetion e it swgnétsalv@ht ahbie addition rate is

arch derivat.i ves .such dr | starch
Aepefiaty GR A DL SIS0 TR BT SRSy 1 GIT SR CpRgud. Typially,
for apérﬁilﬁééaféjlaﬁgfafﬁrytpﬁ‘@ceﬁﬁ (ﬁr@;‘fﬂr@tloiluéif BgikéNtthé addition rate is from about
pol yoxyet hyl ene” and polyoxypropyl ene copol yner and
0.05 pr gfee ety ta abdwdio esopinginsie. dPung thecwditipaote solutions should be

underP %-g/né%sztoggéa 1%12199?t has g’een 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



propyl ene glycol and ethylene glycol. Such polyners
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one p%i%gec?foﬂne% }ﬁétcﬁf‘ﬂl&lesteﬁ’ f éffb%ted'b%rc%{ Sisoh@p hoMDlgAfzer such as

I'C acl u amc acid hi"oni ne,
the op& enl,dl bljr amasten Trar uad9r the rirvdatck \desgnﬁtlonhlémelsazrﬁmglé% ds another
or exa am de .or este rivatives
prtegof o ke B TP % PSR A0 wing an
ultraé?ahﬁ:‘)%ﬂa@esgﬁsélfcﬁbiseché G‘Vl@ﬂd()‘ﬁl Pitraehie Strobs O@0OW) O ndah€factured by
second solvent. Suitable pH adjusting agents include,
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supercoo |qu or semcrystalline
filterSPlloded by Hiliatien giraidhea OGllSMﬁic&tﬂ particledilied, foflatved bytsteam or heat
resulting particles will have ave

e
sterilization or sterile filtration through two redundant 6.3—%11cr0n 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



effective particles size as nmeasured by dynamic |ight
scattering nethods. In process category WO 2005/ 123907
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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
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and renoval of the supernatant. 1. First Process )
of thepresgspejpsion 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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converted to crystals that are kinetically stabilized

Solutmdlsrimaltﬂdgtoapfeam@g@le edrgane icpuippuRd i Ite desited sprivmerphic form.

SN T
formAGET SAASrestiing tr g1 BRI dhlerved padrbate h%éeduli@ﬁm&me fpis also possible to

kinetically stabilized. In such_ instance the
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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drug fornul ati on since different
provig 8 saBTAU SCREIABAL At TRt COBP oAb peq Polyorph and in the
tic activity, bioavailability, and suspension
desuw%%@f)ﬁ#y Accordingly, it is inportant to control the

p oS sadimgptencal§ bcmmomﬂhshcrbhp odding eoergy do she firsg S‘pirlb‘@m dhe second

urity and batch-to- b rOdUCI AN Th
solvel O Bl BB B YRR e 6 R Ed RISy i OnEAT the organic
comﬁd%h%eas sceaaflhtedalt hehd bhdhy caPbbtadas if iR $aeoMshion as described
solvent or the pre-suspension to ensure the formation
aboveffortthe sufesiaturated golufigmr ph.  Seedi ng i ncl udes using a

t hgg%ogglgaggro %%%%i;%llqtd Ipro%g{‘%g%e Ll%g}ézeeu %Il osﬁfo?lr BF %afttglr TF an organic

compRMAaH N désired @lﬁﬁ&pm@@oﬁm&iﬁﬁﬁ@lﬂy Greb Q)If I’t‘he unspec1ﬁed polymorph or
Al ternatively, the seed conpound can al so be_an ine

polyingyhsi t 0 2a prasersest fermunthe| ereasc | ompoupd ds ¢ & ﬁmcﬁ\étwaﬂy active
subs{%relge ﬁt 1? 081%6 ﬁ&flthg %ﬁeﬂ?{ﬂdts e ?i%te&' h&3id QaloeRYd !tc??eqechgely produce
I'’ng o a crys Aucl eus, or an organ

a desﬁx@ﬂ’@@l-ymbrph fdr rﬁlnﬁdrdsusqﬂluﬂﬁaeeuﬂMaﬂlgracﬁWe ¢dmaounts. t he

desi red pol ynorph. The seed conpound can be

recipitated fromthe fi rsi sol ution. This nethod

- Exrivo deliveryof selid deugpariieylate, ¢ he or gani c conpound in

sufficient quantity to exceed the solubility of the

organi c conmpound in the first solvent to create a

super saturated solution. The supersaturated solut i on

gfnérgggrgg}% r efy‘g@ ?:ﬂ%llé r1]r(1e e aarr]rlln%al?a% u Je g than[ are capable of
phagocytos1s 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



Treating the supersaturated solution includes aging
the solution for a tine period until the formation of
wa2esyusat or crystals is observed to create aPCPESI00§022992
m xture. It is also possible to add energy to the
supersaturated sol ution to-29use the organi c conpound
to precipitate out of the solution in the desired
'nkag' SARIOK FMIVRE asfdRdeig) 20 viaf)i EVyit9fC; Marsh, M.
ri ygqﬁ§ﬁgﬁg%?ﬁg t he energy gﬁstignggteps 3e§¥rﬁged )
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.exposi.ng, th re-suspension to el ectromagneti c energy,
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el 1sShfi T RERAIPhag &N a68Y tHenflatighediahi @ibjecevan dye performed by a cell

(ultraviolet, visible, or infrared)_ or coh&ren
separatedi Be instaness thedsoler sell papataterddapier Keplthaare Corper d, IL) can

be us%@% %%%%g%@g%ggt Q%Ioéf;ﬁl%qs \490%91%/ thése X led in the art of ex-vivo

a nmaser (mcrowave
cell isdTRidnf doait beosmplyy&d forobken eellsamtfis irothe pfesedirednition methods. Such

methodhneiage, U aresnct GO UTRaI T ACRRR e} Tipodhy iobifiation of bore
marrc?rvl‘é tgc%lél? ?k?aﬂgh -85t LCGRY- e R ie.gh,f &rCh iRt RnRival bE marrow cells by

eld,” or conbinations of” these, as the
spinasedraal; ladbiat, iop iliz:wauest pundturea preferred form the

met hod, for produci ng seed crystals _.from an d .

S Ueiesiapiedt B SUPTY BRI QI THES B BpE s growth medium
and ﬁﬁﬁh%oﬂslg%rﬁﬂe{' YoRbhctd vATI BRI far GRS PRBmh Reutidd® cbmbsdition and

organi c solvent to create a supersaturated sol ution,

incutatdd) fonghiongperivd of tiper toailawdbecs]l untiketdradsarptignpeinthe particles.

detectable crystals to create a seeding, mxture. a .
(i ]?3 cq,ﬁciqtﬁaélo%ﬁ gfa B@%aﬁ tical GOmRo, I%\RP t“ﬁg‘i Hlet)ﬁs éa)é-gfrl]\ao Er%cedure will

vary 98¢ Y& Mvelad fRAGS) BLhding, bikenho? li@dGo CYPP 00 6ellsluded,r @atentration of
a pre- suspension. The presuspension can then be

cellsf pirarmeccupicalcegsnt dmployadssirs pethe smalbparticledish@siops, disease to be

a5 oo PR AR TR DTy Rt sp sty Gom R bout 1 10
abouf 3R/ nIeSTd prrfiaddutta QolgoditierooPhe pheaentliyventidnng

energy to the first solution, the second solvent or
t hBhpeadlssas pe irdubptep ol e ahumaceytical earpeasiiten fogip & & hours or
| iguids.c j ' r
onsfe Bopd5E S0l LI B8 o SOIBSHARIRT BpBREIy. e cls of the
disped§iofl 88 fifel fiaeadthiva chbmpositien supatisias nmgtindudophagdoyiosis, or other
Accor diqr)lgl y, the present processes ﬂt ili.ze
|

meansrhsodoayiasts, oF adratrtion asfhepprislg gfodhe 8y Shtha gslly Furthermore,
in a SEShLES ffgl(?ljl 36'?0[%/’ E%fegﬁf?%,p%h% dib@lihdind ©68a&f withahe cells are at a

nspeci fired po ol ymorphs.” In a preferred
concksttationt highar dmni thecthepoaodythainic aatpteaionassduhilityatieyeby allowing the

A TN T RN T
Sopf SRR SR A0 AR Al geios o
isolaper tcelisi| ame eable to engulf (by endocytosis, 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.



There are nunerous types of cells in the mammali an
subj ect that are capable of phagocytosis and

wo e@sapnt of particles. These cells include, bOT/US2085/022992
not limted to, macrophages, nonocytes, granul ocytes,
neutrophils, basophils, eosBfephils and dendritic
cells Particles in the size range of from about 150 nm

t Q)tﬁ@lol:’ﬂlsl&g P G6AND B elMBicCthe Ghdirhateuti@i§nactipe kwmpounds to a
t hese agocytic organisnms. Particles smaller than 15
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of thel-%%sltetca%@o%@ %OS@E a%tgafﬁ:?eﬁ@llalia ;clk %l’lli.] %’ﬁ% cﬁﬁHed%léflg 3ftichment of

partidéN @€ WhOHchive Wotipbuhd tanthe rp/aa@ha@i bbrued ckthg @Ielal combmatlon of
menbrane to forman intracell ular capsule_aro

intragséintar aiptake | andpatinglemenisiostheqell| Juripgs. 2 dbgmpleso 70&61‘ types of cells
1nclu§§;r1{eg§ﬁ%0q5 é&fsg%g%le\;efe sdf)d)r%kh?&o% aﬁfgg I © Qfgscular cells organ
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Sci. 1992; 103(1):1-8). Pinocytosis occurs
skilledgnthaarbus| y in alnost all eucaryotic cells. Isolating
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S use I'n the present invention nethods. Such
200399006 incocparated hbrgin by eeferotcd, whuqlsiiscﬂ@ses ﬂn@l@s&p@mﬁﬁ delivery of

geneg S/]rlilr, ghgﬂﬁ(bv&bl OOd%ggP/ O%r {'hogngo% 108 1ng mar rgltvo cells include

electfo?)ﬁpa\(ﬁh ﬁnoﬁ&"aﬁ@ﬁv AR dtBerdMectBicARnecasd 8ah disruﬂtsuﬂﬁadell membrane
I'tac crest puncture. Once isolated, the cells are

(soninatian, fercexample) sad enablczsem@qrtlm af @éndétaﬁlwéatg iadle ordlgi Hfrasound

was glg}%f?ﬁss l taﬁgﬁluzﬁég ra(l:lgnr%gzo %1?%?{1 éé f’xltllﬁ%rblg %/IR Physical
parath€fersSih@lutn bﬁﬁm@zfa’abh o m@asahh@MeﬁtaltedCBNA tahsfsetionr Ultrasound

adsorption o articles. The concentrati ons of
Medemlnﬂ@%tARfsﬂo( ook faoresery PHE 6l hggbrancs and thercby

facil :ﬁg ?lhagl (ﬁn % NA ?rrt%{ Vijalﬁf eécf(ﬂtsz @\ﬁ? r%ecﬁ?ﬁg%{}ﬁocedur a are well-known

ype o S use
to th6sb|’k§(96ﬂiérﬁbd1 Qﬂth@fart aed 8 iniidednmB patttafclab disgleatre. Chemical methods
npl oyed, si.ze of the small| particle dispersjons,

of tr:msga@gg destepilizing celbmeaiprangs is dyp Wﬁﬁ ke ranyiectiggsggquts contain
surfat%Q hofifl | #h glbglluﬁ@ /2%;??6% ok IT 0 r&00h atda ggnt"\éﬂcf‘ L@Ig&éﬂtarﬁlne both

abou harmaceuti conposi tion of
prodhds’te op iesrogeni (ﬁmpntartlon (C?aiﬂﬂ)ad,eChlﬁouam) bAnmthcru@aItreldie of & lsurfactant

phar naceyti cal 0 for ur, . '
used| B, EfBPLT Obhrir bt FU8 SN B Feaget e 55 iy g hgppeutios B.V.
LJ. {t%%hin%ler?srhetr@é ﬁé‘iﬁn@é {MRnGebased oh atﬂﬂrﬁdnﬁ’lhﬁ@ﬁfﬁdtﬁﬂ of
armaceut1 cal conposition as particles
i nThu ar-yphageltsy tresmufured lmtarwill cu@mmadturermoﬁ rogplgting system
knov& anafo(s)[gg 1{llﬁ€|10f { h xra}nlp s%l? { I?ha gr%rglaer%erosf Sglﬁﬁon Ames'
Medium, Eagle's Basal Medlum, 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



in a preferred formof the invention, the particles
during contact with the cells are at a concentration
whk@hkae3svhan t he t hermodynam ¢ saturati on sol ubtT/U83005/022992
thereby allowing the particles to remain in
particul ate formduring upt8ke and delivery to the
mamal i an subj ect. For marginally sol uble drugs, the
with %ﬁgéfb VEelﬁbﬁf*‘zeMHd@a censhevubi Medweh, Ve€bge dMediam, MEDB, MDBK
isolated celis are able to engul f by endoc t05|s
(Madphé)gﬁlyyﬂiwu@ &idney).oMIAGKo (Ma WeDaIyg?bfapﬁ%l@é jdngy), Medium 199,

il f e
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and &BedsadugR a@n@ugdmted ah|B>Mclf1@mchlba&Cléd:dgentb doe rlgfel Sc1ence Research,

adsorb the particles __and deliver th e deSIr
Sigmelgeeh CpsStid avis Q. Yo lhevanass of ficyuisroo gt ibed may be for
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CXPERFIPT W@u}éirf@mlmlf?é ribe ey ot trBys, thfa BRY m@% lve ;b prepared for
0 US2005/ 022992 -30 OGther cells can be
ranogﬁxgl 39{ ggythe t he pharnmaceutically active
c dmmloa@ksl ¢etls @an bulajhedtisterad yintrasiehousjp dntrapussaladyesibicntancously,
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1ntrapm11bnaaﬂy,l mrra@pﬂmhwaby,natrpmbltﬁﬂly, | ot ﬂw@& gy AroeqsiuEsk that can be

v BT b B D5 ! BB ALRufe™ P s o

admifRldrBg cBPBEHIBHRS hjacdnbBY ﬁlté?rﬁhﬁéint invfasion) dbyeehitisuous infusion.
organ tissue cells and neurgnal cells. Such other

c eTh]sargamltbé Cﬁlsl,%ﬂ@d wethog af clehivery el berdsigimigsd; hipskdlled clinicians.
VeGSR W L AR R bLEL RGP hocang o

not 14&ied 1] thl tiiteoll U &I e sekhatighh endagehaftthe owtgeat ao be treated, the
destroy or otherw se make the cel s non- useful. fo
type amhimalsity af fRorfiEcdsaos BpTaer 0 egreaist i Rhamaceutical agent loaded in
e fic delivery of the particle via a
the cgh%gré%ggﬁﬂlltl on nol ecul e may be used. See, e.g., U S
PaCerdin Ritisésc aid dactéida chi be 200 G@Q)&Oﬂﬁa,gocytmocqibrmdedontinue to

herein by reference, whic I scl oses the site-spec
o oo SR8 it e B g Sl GRS ot in
treatﬂgt NeASnREH Rk B8 &g Ul %Qnééﬁ{rht%d'lﬁ Ghe! (ﬂ)ﬁagocytlc cells, and the
ect roporation, sonopora%lon and ot her mechani cal
infectipgnerghish i emoptds td meuche ldrgaremboente of (tbo rdrogitthemby killing the
and, enabl.es |n er.t on of sol

orga%glirnt le?é“ang?rgzqrﬁt fter et }qgsm Qip gtgg LH]saues\,,\&gld-solublhzable particles
dlsscx?{f{é:&@est%f IHWe%’/&HSlg%IQWn%ﬁ{ the NI:E?MEO@HG cBN@thsRibl Zeleasing concentrations
Prausnitz

Zarni tsyn hysi cal aranet ers
of thmfdru@ncﬂngompﬂntrmnzlatgraheldf isyfernmzeslo wid- hrighientconcapigations of the
tran ction..Ut ra ound

phartype g sty PRerseigonrs pupt SEdfs PRlsagvis gt and lesser

conceftthtione’ &fiYide the endosome. Thus, the contents of the partlcles 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.



facilitate the loading of DNA into viable cells. Oher
nmechani cal procedures are well-known to those
wexpsnewnred in the art, and are included as peeT/US£005/022992
this disclosure. Chem cal nethods of transiently
destabilizing cell nenbranes2i-s al so well known.
Transfection reagents contain surface active and

| neipide sg@Bfie Cémpbodvindhe nshwrcticen Reagert andl described, numerous
Li pof ectam neTM both products of Invitraogen

modifieatiansaoimsrio (nsad vsitheyt deparingoframahe spipboh e iayentigneand the scope
factant . { ' ' th
of pr&irr PR B e e b iba,” ° 115

(G oni ngen, The Netherlands), which is based on a
pyridi ni um surfactant. The ex-vivo cells are nurtured
ina cell culture nmedium or other isolating system
known to those skilled in the art. Exanples of such
nmedia are Al server's Solution, Ares' Medium Eagle's
Basal Medium CHO (Chi nese Hanster Ovary) cell culture
media, Cick's Medium Dulbecco's Mdified Eagle's
Medi um phosphat e- buf fered sal i ne, phosphate- buffered
dextrose or sucrose, Earle's Balanced Salt Solution,
Gene Therapy Medium 3, Gey's Balanced 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 Buffer WO

2005/ 123907 PCT/ US2005/ 022992 -31 with sugars,

Lei bovitz Media (L-15), ML6 Medium MCoy's Medi um
MCDB, MDBK ( Madi n- Dar by Bovi ne Ki dney), MDCK
(Madi n- Dar by Cani ne Ki dney), Medium 199, NCTC, Hanis
Media (e.g., Nutrient Mxture F-10), Coon's Mdified
Haml s Medium RPM, and others such as those |isted
in Biochenmi cals & 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 growh factors,
cytoki nes, and nutrients, to encourage cell expansion.
Such expansi on would mnimze the nunber of tines
that a patient would have to be prepared for renoval
of cellular sanples. The | oaded cells can be
adm ni stered intravenously, intramuscularly,

subcut aneously, intradermally, intra-articularly,
intrathecally, epidurally, intracerebrally, by bucca
adm nistration, rectally, topically, transdernally,
orally, intranasally, by pul nonary route,
intraperitoneally, intra-opthal mcally,
retro-orbitally, or through any procedure that can be
used for delivery of particle-loaded cells to the
manmal i an subj ect. The step of adm nistering can be
by bolus injection, by intermttent infusion, or by
conti nuous infusion. The anmount of cells and nethod of
delivery will be determ ned by skilled clinicians.



Various factors wll affect the cellular concentration
and net hod of delivery including, but not limted to,
wo b@stiye7 of cel | s used, the sex, weight and apeT/ob2005r@22992
subject to be treated, the type and maturity of the
di sease or disorder to be tB&ated, the pharnmaceuti cal
agent loaded in the cells, and so on. Certain viruses
CLAPY bacteria can be taken up by phagocytic cells and
continue to remain within these cells. However, cells
What isathédedvist h t he drug particles are effective in

treating _such, inf.ecti . be : )
coheent Sandfidt P PR AR IACHAIRE AP ihdiparticles of
pharthBcRGEAIRthcENE agingMolSmexpREedsitfecruahplisinger anpunt s

of the drug thereby killing the _organism
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phar mactmREA(s) 8hHagiasieASsHUShi n an endosomal body of
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e endosone. Thus, the ‘contents of the
parti cl esnpurtann of the celin attaghinmgbofithe parictesded periphery pbthe

surrounding tissye for aneliorative purposes. Over
tine, ‘F‘?ngor\ﬁqoé‘?%l zﬁﬂungﬁg{:%t:, P4t organisnms residing in

th V)surécﬁﬂiﬁﬁité}ﬁlﬁg_tth§§é1% 135 SnaNANERGubRct he drug at
concentrations higher than what is typically able to

be delivered through adm nistration of the free drug,

"0, S0, PR BB AR A0 TR 20 oo

the sRPGFACHEinBaRe cddTB b @atSet DG df tR@inapsalianBbjbat. M nd
wi t hout departing fromthe spirit of the invention and

the scope of protection is only limted by the scoge
of 3t he 'Eb@ srethodyofrdaial bi whereipho gts/of adgyistering comprises the step

PCT/.UUS2005/ 0 2 =33 ' i LS
o TR TP RIS Syl Bk bl gqdrma
intrap@fidularlygs infathqhaly meaadiraity| ligtracetdbvalyagéntal,t aeetally, topically,
manmal i an subj.ect conpri si ng: i) collecti ng.n%i ssye .
transdemadlys r el FRHARASER dBndhe é‘i‘lp)onﬁ’i}’r t'gFieng! rﬁ@erggquagy mtra-

opthé]%i@a%%edrlco&%hfaﬁf)ﬁs filedbpm to which is added a

pharmaceut i cal conposition conprising particles of
one or nore therapeutically active conmpound(s) or _
di AgnosThe mefbod (of) ¢laim 1, wherein the cells are capable of phagocytosis,

adsorption of the pharmaceutical composition as particles, or pinocytosis of these particles.

5. The method of claim 1, wherein the cells are selected from the group
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.



(iii) causing the particles to be taken up by the
cells into either a intracellular conpartnment of the
w@edosaz3vatt achnment of the particles to a peri phrer/ySmns5/022992
the cells, or a conbination thereof; and (iv)
adm ni stering the cells to-34manmmal i an subject. 2. The
met hod of claim 1, wherein the step of adm nistering
t hg cel The gRRMI cTRRimt7) evitedp tief steedf ivalatingiiehells &l pesformed by
to a target tissue of the mammalian subject. 3. The
a celhgephigtpr of apheiesis devisther ei n the step of adninistering
conprises the step of admnistering the cells
ingrave I [ agus - : :
[ n%‘r ad e?fr?r% egh,"d eri}tﬁh a- éﬁﬁl%%I} gp?éf&ﬁ%ﬁr aﬁ Ee@lﬁ‘?‘_\’/?"t dissolve prior
to detipérgus did tyrget tidsuacer ebral | y, buccal, rectally,
topically, transdermally, orally, intranasally, via

t he pul ppnary, route, .intrageri.topeal ly intra- . .

opithal nf Bamges CEGHITTAr PUIRECLE s GamPosiio s b cpgpniration of
parti&%s AR shurhier Slubitih o arl dotpdugd@ppabl e of

phagocytosis, adsorption of the pharnmaceuti cal

conposition as particles, or pinocytosis of these

patl.i c| Eke mthottied cleim Howhereinctha campoundi®rie/pre RoRely yetgrgoluble.

are selected fromthe group consisting of

macsy ophage . eS,, ; . il .

paCisphi 106 g BB BAAT, oA RHifg IR camricd out over
a pericidfiupabi2dansutsher eof . 6. The method of claim 1,

wherein the cells are selected fromthe group

consisting of red blood cells,. myscle cells,

bone ..
mettow dhe Behed & flam \Jastharepn te) pharmapeylial pergposition further
com}%ggﬁégsﬂgdﬁrg_nal cells, dendritic cells and

Inat1ons thereof. 7. The nethod of claiml1,
wherein the step of nurturing the cells conprises the
st & of The adehadhgf thin ddl MierepDtix0 8 ace@9 0y selected from the group
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net hod of claim 2, wherein a portion of the particles

do not dissolve prior to deliv,er%/ to the target .

ti $5ue. Tho mythed neft skdmodl, ovheremn 1theyhatigles ihdhe composition are

0Si LI a_ | t [ . ' .
wso§3RE SRR S RIFER: 78 ORhai AR 52 BRRNEE by citr
differeritiabgtamhing calofimkiry wh &-eiyrdifffaetiennpound(s) is/are :
poorly water soluble. 12. The nethod of claim1,

ovié.el gTégﬁp%géci)g? Ilj;Eagi{ng E]SW el lm?gfet %ﬁarhq%c&%{c%i %gmgclilstition is water

miscible.
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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



13. The nmethod of claim 1, wherein the pharmaceutica
conposition further conprises a surfactant. 14. The
woredosaedoef claim 13, wherein the surfactant i sPERUSIN®E022992
fromthe group consisting of anionic surfactants,
cationic surfactants, zw tt-&S-onic surfactants,
noni onic surfactants, surface active biol ogical
agent Eohir@¥t Smedh) dc&ﬁ%ﬁteﬁ‘&i‘dls 0BsughhQippedssanty - didgistie tagests,08iagnostic
claim 1, wherein the partlcles in the conposition are
imagimer mg@mts,, sontmwingesies, | | hanostaticst aliematologigala agents,  hypnotics,
1mm1dll'1§$%1|9% 'Oggzp sgggﬁl%clgarr]%?ccsgleg% a(?h&?ﬁn%'tltcye prostaglandins, protease

inhitiotd, r a8dib PharnidBeutidats, meddacidespf sﬁllnalam:s;l syrhmtbmmlmdms vitamins,
harnaceutlcal conposition is water mscible. 17. The

Xanﬂ’#ﬁ?ﬁh 8pveh feqtens shormong, aptgyripn; agsnts gad a%bmeorgg%?r@ﬁ s

sel ected fromthe group consisting of: anal gesics,
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blg%klnghgggﬁts r enol ;??cs adreﬁ%%grtlcg 3 om He
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antj chol i ne rases ant i convul san al kyl ati n I
enzy OO, RIS, SEs oS ERPUSH BATScr BREDY R combinations
theredf €r oi ds, anorexi ants, antacids, antidiarrheals,

antidotes, antifolics, antipyr eti cs, antirheunmatic

agent s, gsychot her apeuti c agents, neural bl ocking
agéht s, Tammethadf pfackim dayn Vdgehnﬂzaﬁ thgrpppwie sgent isceelected from the

antibioti ant depressants
grou%ﬁ?l?sésﬁ nIgegt 1§%nuc er??g%unga Wleic’ {ll hi st am nes,

anti muscarini c agents, antlnycobacterlal agents,

an.neophasiettodadening, 12, whtrefir the drpaleutig agensis a biologic.

antiviral agents, anxiolytic sedatives,

bet a- adr enoce bl ockji ng WO 2005/ 123907,
PR LS 605 REsahasb of clas Hyewbgeinc Bt piglogicrisgselected from the group

i d SURBbERAARL S Ried,Crucl ids and
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i mrunol ogi cal agents, nuscari nics,
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growt h tpors hor nbnes, antiprion agents and

conbi nati ons thereof 18. The nethod of claim 17,

whd}.ei nTheemethed neloslaimt il vaatg?ém the dispesiondof (then pheemaceutical
com rsﬂild% 18%1!%% &%qﬁﬁ)r% adrﬁf}ﬁ{téﬁr@ and its derivative
, al kaloids, abo
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nmet hod_of claim 12 i.n which the therapeutic agent is

treat geneticelly agquistl oF hegied ieetiisi st i ng of
ol i gonucl eoti des and nucl ei c aci ds.

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



20. The nethod of claim 12, wherein the therapeutic
agent is a biologic. 21. The nethod of clai m 20,
wok@sa2ivt he biologic is selected fromthe groR@I/US2005/022992

consi sting of proteins, polypeptides, carbohydrates,
pol ynucl eoti des, nucleic aci3ts- and conbinations
thereof. 22. The nethod of claim 21, wherein the

diseReOLRHB fibtods) tﬁ% i kpsbetsse bRebfg 11968t Mslab@iith, Wilson's disease,
consi sting of polyclonal antibodies, nonocl onal
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diseasas, and pyarvarcalechgdrapénasedefivoeey. nul ti pl e endocri ne

neopl asia, neurofibromatosis, pancreatic cancer,

cyst,i c _kidne ase rost ate .can , .. . .
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of a Hﬁl‘fﬁa@@iﬁlcapéﬂ ﬁﬁﬁﬁ}ﬁbwd@l a8 ParicMOh2RAB hi 438ade partlcle size of less
CT/ US2005/ 022992 -36 di sease, cystic fibrosis,
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reacﬁhg%s@ssu@enetl cally acquired gl aucorra gyrate atrophy
of the choroid and retina, retinoblastoma, Rett

syndrone, adrenal er pl asi a, con nital
adénol dhik @991@9?18%9? clagptZ 364 SFds i Grrable of phagocytosis,
r Y, h
sdsof i O JHREARIR.A XS %?P%%}%Ht KRN o SRS Spigoeytosis, or
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ast hnma, ataxia tel angi ectasia, D George syndrone,

i nodefi ci ency. Wit v conbj ne
o The &P@ﬁeéﬂowogaméﬁa o ien 16 P 8 Seleted from the group
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stemdieleatepdritiacallspyd gombmatiemstiersgbnase defi ci ency. 26. A
conposi tion for delivery into a mammalian subject
ris di rsi-on. c I
EEOSI ;[ﬂg ﬁo 8€'F L 8f é:galragjr lfgé;}fl @e\:/ Sérf]ﬁs 58 selectedgfrom the group

conslib?ﬂlhglo@ k&l Blode célfs hessle cél@%oﬂ@ﬁﬂﬁo&%dmoﬁé @6l$s, @fstular cells, organ

adapted for adm nistering to the manmmali an subJ ect for
tissugepils, apyronal cells, and combinafions 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.



to tissues of an effective anmount of the
phar maceuti cal conposition by cells capabl e of
W0 e@sh23vg7 t he tissues. 27. The conposition of BPCHUA0BE022992
wherein the cells are capabl e of phagocytosis,
adsorption of the pharmaceu37eal conposition as
particles on cell surfaces, pinocytosis, or

capbi nathe QRmpbRELE OF cladf 31 ThaeraMeBidlogio ioteledted froRbthe group
wherein the cells are selected fromthe group ) )
consigtings b tpraiginsf nexpepdesy cstbopHGisyt é’@lyng‘P]&ﬂ@‘r%c yruglgic acids and
neutrophils, basophils, eosinophils, stemcells,
COHmH@ﬁ8?$@F@O§eIIS and combi nations thereof. 29. The
conposition of claim26, wherein the cells are
sahect ethefdopipotifion 9F olajm 32 pwhérsini the pmiftein éxlatbbrothody selected from
cells, nmuscle cells, bone narrOM/anF bgne.ﬁg#ls binati
the gyeipc gprsistgl o polyelpaal aptibadies. dagnogiongl aptibpdics, apg gombinations
thme@@d conbi nations thereof. 30. The conposition of claim
6, wherein the pharmaceutical conposition is
conbined with cells in a selective or non-selective _
C @4t ur eTheectimpuositdh. of Téleine pwhetein theodispgrsipmofghe pharmaceutical

wher ei.n_t he therapeutic .agent | bi ol.0qi c, .
compniigh 1odyPrepcRFOBBNL daaggusculsd sihiobury fyadgmalty, intra
articu‘ﬂrggl Abnddany i RirNly herderbagiys is hetdcide, freonllyheopically,

group consi $fing of proteins, polypeptides, ) i
transdambbfry domatlys, intohgsally) evia degimoneay eTasteciigapggoneally, intra-

ombj,natj ons .t hereof . .33.. Th osition of claim32,
opthqimg]agyﬁe{rﬂ-gr fagly e?rnco[r%b%aﬁuog%ﬁ}ege% y sel ected from the

group consi sting of polyclonal antibodies, nonocl ona

ans, bOdTIbeccﬂﬂlgosﬁQjﬁbbmalhirﬁJ 126, whbstedie diSgersibhef the pharmaceutical

conposi tion of claim 26, wherein the dispersion of the
compoRiiomat ser ized|Prios bniBRinistfEWEi s del i ver ed

i ntravenously, intranuscul arly subcutaneously,

intradermally, intra- articularly, intrathecally,

epidurally intracerebrally, via buccal route,

rectally, topically, transdermally, orally,

intranasal ly, via pul nonary route, intraperitoneally,

intra- opthalmcally, retro-orbitally, or conbinations

thereof. 35. The conposition of claim26, wherein the

di spersion of the pharnaceutical conposition is

sterilized prior to adm nistering.



