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COLOR- CODED AND S| ZED LOADABLE POLYMERI C PARTI CLES FOR
THERAPEUTI C AND/ OR DI AGNOSTI C APPLI CATI ONS AND METHCDS

WOR0PRERARI NG ANB USI NG THE SAME CROSS- REFERENEET/T§2007/082659

RELATED APPLI CATI ONS [ 0001] This application is a
continuation- in-part of U S. Patent Application No.
11/ 257,535, filed Cctober 25, 2005, which clains the

e oA AR TR ro By el B por
Wgﬁ?ﬁg?éﬁ??f?ﬂgm@Rgﬂkasrm APRUICSTEONE A?B;()) %ODS OF
ﬁgr ein by refer ek?g.?%?ﬁ% W‘?Sﬁf ég&& g.l ns the
benefit of priority under 35 U.S.C. 119(e) of U S

Provi sional Patent Applications No. 60/962,015, filed
July 25, 2007, the entire disclosure of which are

| WVENT O [ b0 SR T EREEATREEK TR T O T

m crospheres and nanospheres, have many nedical uses
0901di aghst irpligationt Ferasentiiuatiprsgugurést S nPaete dpatipation No.

ﬁ'/isr'}'sg@' ﬁ%@n{')g}t&@r'ﬁn%(}ﬁ LHiBY leﬁnsaﬁlﬁé%E&s}e&Uﬁ Jrf%y under 35 US.C.

@ specitic sizes of such m crospheres ‘and
§1&9|(@$ phéf. &stDmswnais%a’fent Suphicaions Mysobl/e84ci0ds Hileer Mgy 2d2005 and

&Zéb?sﬁg Shige g%éfrajsl 9(Y54f tﬁ@!ﬁlﬁﬁé Hagao?fvl%%lf %ﬂfh' B m@(gr orated herein

Sl zé ood eés I'n specl clinica
byt ref‘m@ncé urfhheippbcatnanmlamagmﬂns bt:nﬁfp pbyiicky andgerd ’WStGﬁ §119(e) of
r.os
O SL B LR By PP BP0 FPENIEP Ry 5 b A ictor

STol a6 0 the drpoiaciiospheteefedsncaanospher es may further be
provided in |ike col orcoded delivery or contai nment

devices to enhancg %%?‘r]}(?]{gﬁgtégf tiN%}\ﬁ@@Npr ovi de

vi sual confirmation e use o a specifically
desired size of mcrospheres or nanospheres. [0003]
{K?Bﬁ] pr Sonll particlparitdhelies misegthéres arddizoasphearep| haramapn gredical uses

:Inr ?nlagha H? Catns rtlh Ega{%)é @‘ﬁg%{ll%gs ?H %Qﬁ%t@@thigﬁﬁl ﬁgﬁllc%r@,g it may be

ion es wth which they co
mﬁ]’ctagrbuﬁmbrmd& smetifiosized ofavk néeoiptmgmnend samotiberes to a user. Such

Addi t . ona he mate | aI Iy e

YHes B# T"bcfosg?{%msp’ﬁ} Ifagf’sé’éerﬁ%ma&egr LS e? 5 é?ntf) 1198%:1 Oé Iceﬂam sized

Mbédidisdihia spesitiatiidonl hedy It inhe fethpr bleachamhgermgs tq mmlde a user with
erm

t hel : Hgéml | ts%h%rg%agrel{%gggéap@gsgé &rre%%;(wg 1§g?t %ftthe sized particles in

&@r GSQMErcelo?h@dedQﬁfcﬁﬁﬁtdr@rbrﬁanbﬁpﬂerﬁi @l fanlier ﬂﬁt;&mn&ds;n like color-
rel ease toxic or irri tatl

cRdeb S VB L OBHETIGH! (RECHat] B nFoung?mﬁ ity G grogide visual

RInPRh&Mnion HehBe 81 4 spfe&ﬁcaﬂgrcfeﬁkda s‘lﬁé@@ﬁn@ﬁspﬂéﬂe@ﬁr @hbspheres.
particles that it is difficult

[6603] Most prior art particles used in medical applications are characterized by numerous
disadvantages including irritation of the tissues with which they come in contact and initiation
of adverse immune reactions. Additionally, many of the materials used to prepare the prior art
particles may degrade relatively rapidly within the mammalian body, thereby detracting from

their utility in certain procedures where long term presence of intact particles may be
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to achi eve desirabl e suspensi on properties when the
particles are incorporated into a delivery suspension

wo o009ion§section into a site in the body to be treBUSINT/N082659
Many tinmes, the particles settle out or tend to
nédek@at, " Moreot dreths akgttdaoion stidle rioatrt nhagyiakmeaynetease toxic or irritating
uni f orm Susp ended for .even delivery. Furthernore,
CB@P?W@F@%“Wﬁ? &K mﬁd@¥ REPAVE Wi thin the delivery
solution and/ or adhere to sonme part of the delivery
(e ce,lt walsb agritiern ecibs sxalfqr ceitaic ppeoS@tee aft partitle et it is difficult
tcggg?%%?/cg tbger sg%één%ﬁn fi)i%[pg 188 Wh%n W%\S]parﬂc C?g rageﬁzrn%cgrg?rg’{%glilﬁg% delivery

s@ipsedrS fon ghjagien timio alsat immiy bba touisterrauadf adsrandises, the particles settle
direct

d at brea down attra pa
PhPERR1 RO ARG Brrogh Pt € BFY ETRl pispngeo or even
delMe@y aghuhtRimotd) arftiolel O¥dynendTS &lgrélat WRlinhee delddiy solution and/or
cationic, anionic or non| oni c Séﬁ‘r‘g actants such a

)

atise g Ay 20Tt ofuiBe MEHYRTY 48V IcerBRTRE: f) PSSy o YRR BIfe O these
20hdFRafracBROLHM dodecyl sul fate, various naturally

occurring proteins such as serum al bum n or any ot her

macr onpl ecul ar surfact nts in th

(PBPhul o OiT CHASPIERE R RBRE SLATERE et S it s agens

the! RaPraMent sBAiduded Qredtbd M Seblidgh @()b/)d &&ﬁﬂtﬂ"e npaatm; ©Ninteraction.
and to increase solution, viscosity

%’PWFW thy ByHG) < thﬁdﬁawf%y’it“WPF»oﬁhP&IBW&‘“% %%{P& gy be used:
cﬁ‘ﬁ{ | AsoniO8Nablivni@A@iidMeS s PR Yas S Q@niD€ 2US €W cdiOM 40, Tween™ 80,
I eve buoyancy. [0006] It can al so be difficult to
p@b@thalenz elyeblor st jdofesy] iswfai) aripynnateralie st proteins such as
SERG! TafiGas S8 %F‘n SKARCHRLRMIMRER: Watdarfid R the delivery formulation.
transparent po meric acrylate hydrogel beads in
Tagheowse shishanms agentitanpe sused e preeenf pearticles from  settling by
b f Thi1SaiéROMNpolyviny!
SEREhRULELE: GIAFAIT SR Banl®, PRI, AL SAONlin
pyentdimies gugaremslevirias. bDensidy &dmfgvexnwaylse kaiadde pavevadgoyancy.
for providing radiopacity to polyneric acryl ate
I cl NBiutiom§d-d th
! 6t] 121‘?%%%@% b%%%&@%gg&? @Herg a%éoelglruli e gal boa fétermme eir
cagm df ssukgreowinn fegreni uspigostiarg trﬁﬂl&uﬁlﬁmza‘tlbff@ﬁm aeiollafes hytrpgoh beads in
e‘gg%ous %ﬁ?srp%rt?scl)clmﬂgl S«[@rr%tg tgofg \I#Jé: gta mgg et C @Q‘M& E&elFaQAS rzzll 8artlcle form is
labtvn at e ppdisve Gribocy eass!, \fDS&lhdeﬁZquf omd@fmg items visible during X-ray

e%“w%{g%ﬁ%ﬁ%r@c @?}%8% Cl ud(ﬁ 2%1% poe meric aé% Xaarpaf:se See Jayakrishnan et
#A¢ Byl atet. sccrogans, IN‘.ds as p]d.Si'?h@S (Sil?ﬁf)] ’ﬁilfﬂ)bmtusi aﬂfate also is known for

gol d, Q In certai.n nmedi cal .
PR MGGt AR Us 205 Fedor d TR BpIt RE g behavior ¢
biSi 1@ $altlcONORF pliEH £t BicA®s.to Ettfdahfﬁfamﬁxmtlohtof megroparticles

al so be of value to r to provjde each of suc
SHIasws1o ok QS eReE: (OMPEr VBl PR Kb graiaglr to servat
ASRPGHidlee dsifly 88alf MmduntligFabr, the m crosphere size to

the user. In yet other applications of use, it nmay
further be of
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val ue to provide sized and col or-coded m crospheres to
a user in simlarly col or-coded syringes or other
w@omvai4sey s for transport and delivery to furtbher/usiod7/e82659
user in identifying the size of m crospheres being
joey [ QRQ&}aid hediealtapplicaseiss it snayrfutive baof vauaeguovidr microparticles
articles that can . be fornmed to.

I h
SB‘;IE?S&%HFP%WSQIE 985 81 Wress&?éT i Bl‘alﬁ\erlgg‘ﬁf }t d@ﬁ\gfg%lﬁaoolﬁa (?fovralue to a user to

pP@idAéah 3P PldhCsiel ONHiGUpheras incafpbatd witecdpetided agndated dyes to

.di.agnostic procedures which are Qot qe tadeg q¥.the

ingligaly e MIGTOTRYES SE 1P Kl USBmIR PRI pRp IR iong of use, itmay further be of

WRILEOPBAMIE Bl 83 arll 81088k dIndlc b SR ik Suden inSHtE BENSIoMI-coded syringes

while in use and/ or denonstrate acceptabl e phy IQ?L .

oarithes gapaingr der rspat frdkdelivery eru ugst l“rﬂ%n‘“ ying the size of

r&uggygkgme&ggg%] The invention includes a particle for

use i1 n a thérapeutic and/ or diagnostic procedure. The
article conprises poly[bis(trif!ugroetho

Iﬁw&pha%ffeqhu%ﬁa% P bt s formiflera é‘{%ﬁi‘bﬁ’e ifged to have a

PERKI géh\é%lﬂ?' Ahefidi t EpfighmGbHABS deAkihi GpfiSations such as various

conpry5|qg po y[bls(trlfluqroethoxg% phosphazene

therepestic andideenistic peocehrseshichaty i dgeradednt i s gt systems of the

RV EEd 4B ONE bR MRS BRGASY 8dihERS shYPdsldn WA in use and/or

present fnvention further incl'udes particles

deowpstiagi argenydlgpysistltang fuspessstmeneicsphosphazene

and/ or a derivative thereof provided as sized

i crospher es andgk it ievVeQRPIOrSTIE MAVERIrpN Coded dye

i ncorporated into or attached to the exterior of the

m crospheres to visually aid a user in identifyin }he. .

18908 of The S GEHHoIELOE 2 BHTCIF o1 a5 Vi JEghRsls Rilor diagnostic

$rB& dRe € S8R halt MR HipPiBesTHRYy [bitid @odRRxPY MsplRderR$ asd/@@dderivative

m crospheres further conprising a col or-coded dye

theredr porated into or attached to the exterior of the

m crospheres and contained or delivered in a simlarly

[@el@r - coged gwdsédige RReioRer RAABSPONici@es delpav@Nlys  comprising

container to further visually aid a user i? progidiq%,

relxbismflucsentiany mabesphrzse porsh detivatixe dhepeot grovided as microspheres

ﬂ%ﬁﬁ&ﬁﬁhﬁé&ﬁn&@SH&%&MQ@%§] Al so included is a nethod

of mnimzing blood flowto a tissue in a manmal

conprising occluding, at | east a_porti.o f a bl oqd .

WBEdel Bt h@rSietitmal MNERPNat  FEHER oﬁ’écrl]‘ﬁ%h j cpagticles  comprising

Mﬁﬁﬁgﬁﬂﬁ&&tms i &Lﬁaﬁa@gﬂy 1288%r Aa derivative thereof provided as sized
poly[bis(trifl uoroethoxy) phosphazene] and/or a

wisrdspharesyandt fyghergfomprising ‘a color-coded dye incorporated into or attached to the
exterior of the microspheres to visually aid a user in identifying the size of microspheres in

use.

[0012] Microspheres of the present invention may further be provided as sized
microspheres further comprising a color-coded dye incorporated into or attached to the exterior
of the microspheres and contained or delivered in a similarly color-coded syringe or other
transport or delivery container to further visually aid a user in providing a visual confirmation

of the specific size of microspheres in use.
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[0014] Further described herein is a nmethod of

delivering an active agent to a localized area within
w@2dodyssed a manmmal conpri sing contacting the Porabipe2659

area wth at | east one of a particle conprising

[p@13y[ bi 8l6s fnchldeorioathaky) op hosipitdag biepd et 6r adissue in a mammal

derlvatlv ereof and an active a uch that an

COPPETTE GETUEE At Cot g %’Y% S gt g i, it g east one

fafl®, ivaRebiRiieAparli® IoinpAbs0a Wolylbisitrifherdethuey)t plesphiager@] and/or a

sust ai ned rel ease fornulation of an active agent for

deriwativadhersoist ration, the formul ation conprising a

pol ymer capsul e and an active agent, wherein the

[P@I4y MET F1Ethe RS biliRd GRFAN S Sefhol Wf bieﬁ(drmgfalnlﬂnnﬂekgmxy@ a localized

phos hazene] and/or a derivative th 16

TSR & 104 HBPM A CIOTTER 7 SHRAHOE 5T R VL Jsstone of

ﬂﬂ?ﬁﬁ%a&ﬁn;ﬁfsm% p@%ﬁib(@iiﬁjoﬁ‘mwgﬁpﬁsﬁﬂa@@ﬂ ¥8B&e] ddriva@ve thereof and an
method conp r|S|ngaln jecting.into é tized

qu%%ggﬂq; @gh]tlgﬂt aneligshvadmepnt pighe ety asy g‘;ceéposls % tlh& ioga ized area.

the tracer particle conprising

9@15&{ [ bi 81sb Rifhlu@e olcheory ks apliespbazaned faundladon af an active agent for

derlvatlve t hereof and a contrastw%%ent and, i ma

qraj@dpnistetign {b%@rzﬁlgﬁgqncqoglprifxééi?? a?a(pﬁtaﬁ gqu zip a{:gve ggenﬁ: wherein
tABLERMheAE c%&hﬁ:n&ﬁgsri@ést PASBUNE NhdreghHY ) ipfogpasntlbad/or a derivative
hereirn. The neth conprises adm nistering to an

th¢reefasound subj ect at | east one hol | ow ni crocapsul e
conprising poly[bis(trifluoroethoxy) phosphazene]

[OOFHjOr Bh@ldnviah ket RETEA s heheNo@FRmeahe ;beh&ge of a particle through
uItrasound subj ect, and |naglng the area. of

& blsod ctessgbithg rawa%dfeﬁnawth[o PPEPTHRE TGN Wa%e% godstream of a

F%&Hpﬁsie%t WRE hagk: C%fan@f‘é 'ti\’@frhd&g p%c@%hﬁ;@isﬁg %Iy[iﬁ@(t:ﬁ]uoroethoxy)
ocalilzed area within t a manmal conpris
Romtacechgnd/dre ﬁ%féfatlvez%lareaf élﬁly AiCPHITst a§°8in gpd GriBEipy thg foute of the
&ﬁg lcle conprising poly[bis(trifluoroethoxy)

osphazene] and/or a derivative thereof and an active
@gent such that an effectjve anmpunt of the ac

EHt i Adéiliprsdlada msthodeof |cabucsd Biraguag imageg & sorfhed herein. The
@%&%%bﬁg&é&ﬁ%hﬁﬁsﬁerﬁ@ @%nﬁitrﬁ%uh@%ﬁkﬁ&ﬁ &t ARBSbieYhollow microcapsule

a method for m nimzing aggl oneration
@rmmarnem@lyélss(frd}wwﬂmnmhaaqunébwéﬂ agisTVaYE ghepeot to an area of the

qg‘%&%‘ﬁh&) 5.1% {‘ a}{@in% r\%nﬁe el hade SR hSfsuIRiBYidi ng

ari un1su e core and/of surface of the
particles. BRI EF DESCRI PTI ON OF THE SEVERAL VI EW6
[PAESIDRAVRNESCjiBO 2050 THad¥sor BgbPhgT delirERy an é%“‘(ﬁe*}gr?n‘a@ a localized

érlé]zfrftgllnltﬁé%c{&g oggn e cesirﬁﬁﬁéi goédn%tn?é tht RRafiZ¥ @RdaivAth at least one of

er stood when read i n conjunction

sparhcle h@ngwméﬂbg@@mmgghoxgbphqsp@zmpﬂ B@g@r goferivative thereof and an

elaa:ltllvclz’l %%e%?tshﬁgthgtrﬁ }é[t?\?:th Anfnt SMRE Bt RE SR RAMIpbLd th e localized area,

wherein the particle comprises an agent to increase density.

[0019] Further, a method for minimizing agglomeration of particles formed from acrylic-
based polymers is described in which the method comprises providing barium sulfate to the

core and/or surface of the particles.
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are presently preferred. It should be understood,
however, that the invention is not limted to the

w@r@oioss4@ar r angenment s and instrunmental ities shep@mUs2007/082659

[0021] In the drawi ngs: [0022] Fig. 1 shows a
schemaBRIEF ePSEREMTIaN OR TOfE SE\Jeel &IE WISy e XHEAMR A BENGS
schene used to prepare particles according to one

[ t of the invention; 1002 Q. : -
ﬁﬂfﬂ’@g dlmep S et M Hle by’ e\ENh cﬁJet E’L‘g%‘o“éy?@% dfipiion of the
Soleutibry willes &Uﬂphﬁcﬁdtdod vl/hequm(ﬁ Iml ¢<1n§':nyetlibri with the appended drawings.
q;@é aration o i, ¢t os her e

pumo&e 0 3 usérﬁan &mvg 10§lh elﬁ'ﬁ ?ég %e%rawmgs emrhodiments that

Q@é yRbeaphatend. pashvuel tﬁ&n@ﬂ’st@b@&pﬂéﬁ@&haﬁ&ﬁe prvegpames not limited to
b%%one enbodi ment Ef the cr traction nmethod as

JBSRIPS BT R s it angiinpipmenallt ?ﬁ ™ 4x opti cal

m croscope view and Fig. 3B shows a 100x scanni ng

ghexig r onnniccdrosidgpe view, [0025] Fig. 4 shows a

particle (rri crosphere) forrred according to one

f. the invent I i oVi L syl
e[g@ji (Wt 1gw 1)03h0w€ afﬁlar(na 19 re F@%ﬂ% \Qﬂéﬁﬁrgl[%%%gﬁréc%?g .s&{éme used to
ﬁgéepamiaaﬁhc@es bBréihgw ddaenﬁ)udzﬁanmfmapmmogy of unl oaded
pol yphosphazene mi crospheres. Fig. 5A is an image

Io[gbgl nedFi ﬁ nlgo B thfaatr oargugl ér?pg%%a@%h%ﬁcﬂ%vcagﬁ%m@ﬁ h&¥méBsolution was

scanni ng on mcr rface
afupgiied un ligad enkogeﬂ fyxmmpsx;aheazeﬁthe nmawspbghmfémmpfcomwein;
magni fi cation; [0027] Figs. 6 and 7 show a

Ic[ﬁg éﬁXt rﬁg V\%{Q ngd %Egg%Bf K Wulﬁl%{}ijdgd g&éé{&g%% art(i)cflest crospheres) as

tion ereln IS a Cr tion vesse
grnehakddgby @nd &nmdﬁycntn@ehqguupqxn[am&petﬁpcg as gGescgbeyl herein. Figure 3A

CrOSs ect onal. view of an I

er o2 3¢ el el MissbieBlt Msp A AREAEHEp 8 Jo0k Suhfl clseiop microscope
hagwei n; [ 0029] Fi gs. 9A and 9B show an SEM at 1. 0KX

magnifi cation of the surface of the Sanple C

g)t/’@#gpan dlg % %%OV‘%%SW B:%}o??l?ec‘%%%ﬁ]ed' a?@érﬁﬁgxg bAd ERBodiment of the

tihvankine Badalf with leovigaingulio (¥ { oy wdht il ﬁO}amsgmﬁfa%tm@ SAME h
Sanpl e C of Exanple 12 used in the eval uation of

SHRTILS 4, KSHR AP, AP0 TG Bt Bpsphsn

vmtcl‘bsﬁmml FigC5afis Exan@e@bmﬂaedysdg pmatphidc el nyigtosenpe gfid Fig. 5B is a
4

Sﬁ?@r& e# é:g?{ﬂtr I%ECI‘(? a?pglls’ rg;gol\%&é O%& sﬁj}fag gg)a%;tuﬁ%%n %0 yphosphazene

nagrispheeait on0-amdgraficaio®KX magni fication (Fig. 10D);
and

{0027} Figs. 6 and 7 show a cryoextraction setup for use in an embodiment of the invention

wherein Fig. 6 is a cryoextraction vessel and Fig. 7 is a syringe pump;

[0028] Fig. 8 is a cross-sectional view of an apparatus for use in microcatheter testing of

microparticles in Example 14 herein;



[0031] Figs. 1lIA, HB, UCand | ID are SEMs of
m croparticles fornmed in accordance with Sanple C of

wezaupls442 after thermal stress testing i n EXe@plUs20074082659
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Fig. 11Ais a 50X magnification of a mnor anmount of
dedzani natigonAiand PAehet soREMWhIl t0E Xcantrifistiopof the euface of the Sample

Fi HB is.a?2 of the mcr cles.. .

5t Pispgparin i G067 B ey iR i Falpff SPGI L yfincation of
aRdfilh fhiknsR N hﬁ¢r6@r§ﬁé&foﬁﬁed&hh@@nﬁ%ﬂ@l~ﬁh Gample C of Example 12 used
m croparticles show ng onl nor defects. [0032] Fig.
1QKW§H6R§“WéﬁEé§EW?é?ﬂ@%mﬁ%? Yerent sized and

col or-coded m crospheres A, B, and C of the present

IT003®Nt | ('Eﬂgs [ 0R38IB, Fog and.Z(B) sREMMVaofahiespasielet imadaln accordance with

Srﬁlglvgéf‘a(g Pﬁ ampiog%c e%% tlijl}aflsuﬁ € Segﬁo\égggfqn# E%@ é)la%l\??nlgﬁlérough a catheter

bhoes \/s@ﬁ*é&l feﬁt@ﬁ:@g&gﬁm .l OBaR@eromr axi.oeX mligamRhedn bl at 5.0KX
a snaFIer di st al i ameter, and wherein different sized

apeendispéin E P RS ospher es of the present invention
have been sequentially injected in order of ascending

qogx |t o @mgslude 1tBel NEasel 1D [2LOSEYs bf gricrbpdtisboismad in accordance
syringe contai nin crospheres of the.

TR b BIR et ] SRBEHRBFSLeHe I FSRtPAd. Fie. 114 is a 50X

GRAREEREIESN § @iihdidinfRhCott MAminSickEin (B CkroMgek@iencdnliest portlon Fig.
3éf|n ge is further sinmlarly-color c?ded to f%CI|

B 151 3K FRAEBN I HPaichg PR TP D 0! 618 Ha- s kgédl} and 11D are,
M GRA8RACHBEX 104 Ustk PlfBhidel JRECH FhtDhrffte tHricroparticles showing
I NVENTI 0035] Described herein are particles that
reyy aopdetedtact ured using pol y[ bi s(trifl uoroet hoxy)
phosphazene] and/or derivatives thereof, as well as
(r]ﬁ@ mds pf mﬁ?msr}gp@ééﬁﬁﬂp@ﬁitffe%?ﬁzedpﬂﬂ' dol@PnRaliddymicrospheres A, B,

escri bed herein are therapeutic and/or diagnostic
nfe oefshaprdsept BE®HigPes whi ch use the particles as
descri bed herein, including nmethods of enbolization

usbsg t hegpars éh%lw@%cr(ﬁ?lsaﬂgﬁal QAfaveled bVLENCcHituaBicdE tvedse! with arrows
agent u3|ng the particle (either orally or |oca
i

e oS bf dgcHen ﬂ@b gpd ﬂ%u‘ﬁw%ﬁl@e Bpesbirses t%ﬂeﬁéjfom a'larger proximal

bi;ahagl ¢al fJn&Hllgis 413510691%6&'96 2RO AW h &8Ik NGiftch@it sized and color-coded
particles, and nethods of enhanced ultrasound

(wisrsgreaphef)the srasent timenper havel kesn spoonely Apiseied it prdgeal ascending

a&gngg ;&kqﬁgw£§hease drug delivery formul ations for
mnistration including the partlcles for

Iocallzed delivery of an active agent to
98341 oi nfiésﬂ(h%howé?S‘V@‘Fﬁeéﬁl‘?mﬂﬁ&*“gs'}?@f(@ﬁlil%eso‘glﬂi‘%@FV%‘PV%{WO“ wherein

agk 'rﬁé@ro?p@x%g aRSsiVRl dnd @810R cS4t B1iRBChte their size, and wherein the syringe is
further similarly-color coded to facilitate user identification and verification of the sized

micraspheres in use.
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rel ease drug delivery formulation that can be injected
subcut aneously or intravenously for localized delivery

wobooanigaes i ve agent. [0037] Al of the met hodspPCT/US2007/082659

conpositions and formul ati ons of the invention utilize
at Ieast one p@ETAHHﬁ)EgsﬁﬁgﬁHONéﬁ"ﬁEEéNNENTPaNticIe"
and "particles" as used herein nean a substantially

ic I idart ) thd20! LW Of. SQLdnHfactured i
?‘ﬁﬁ ? ! %eﬁcq\[})gganﬁégﬁg n%rt@ erb%ﬁ%ib theé?for Q}I/vaeel n éh actired TEne
$ple§i:us‘(irlﬂun@b1hoxté pindptappic] catdioonisrigeivey iseadlbed owll as methods of

Igpegla ux?glh n amccf ( os%llagaliigll(iaﬁnl)y %QQI‘IQ&%CP ﬁ&g@%@ ﬁe(r%aeu}]‘p %ﬁl&;’gr diagnostic
[n{éﬂﬁﬁ}; aﬂ'ch @rqnecﬁfrar whidh pa¢ tﬁec;bae&clc);f ast descrihed dvtding nnchdmg methods of

or dégg IUHH%\E% rgqeﬁ An olgit'; o%sc%fw bgg}f I%?ra% ive Qée%t using the particle
l@@ih}iphﬁﬂpfwzmﬂyp&ieﬁWE ok Imawng as v1suahzmg blood or other biological fluids

bi s i fL uoroet hoxy) deri,vative
gy BOG It e GO ey e RRECphatnS) oG RppEony) using
ﬂﬁg@h&mg polyner prOV|des partlcles that are at | east
in part inorganic in that they include an inorganic

ackbon nd whi ch gre al so at i

RRaT o 3 e ot | ehsd L ok g Rumu@ns for oral
andindstati®l Shcludiie thd panidtes Sﬁogl’lbcfsillza:htdleb(vdr}ﬂdﬂC& active agent to the
response of the sp cific or non-specific

SPRREHR TSRO ARG ABRY B PLD o ST uitroy ol e @ sustained
YSELs8 )dref deHeR RAMbilaGhie $hatart BAtiKjdtEE CutiditdGectlell i orEihtavenously for
vehicles or tracer particles for the visualization of
brcsbepdiistey of Ayiglivt HER" or gans. [0039] The particles

are useful in a variety of therapeutic and/or

JoEINOSAIE o PO GRAIIS ScohipoflAss dae Taumftatioheyf Mamestion utilize at least
prepared in sizes |arge enou l,ude g bl ood

0 0
(o Baticlaas despribeddhesipur 1PaBt &Hd%?ﬁf%é%si 4y IR hngRghsubstantially

thiRre i leBIps M8 38R eSs), I®1IGw, or \bbIsH @lak AAY hove eﬁhz dinu@er suitable for use in
del i ver purposes Additionally omnn t.o t

Brcosrsmiiat MePednatd, AR SHIPR GIepBIog R O e fslig opisgosphere(s) and
fn%sk;!’lctr@ﬁs)eb@a\d@ LIPRRE bRkie€bE AWiRALd fhirOfndwWHTHBRARNI C

reactions generally encountered when foreign bodies

are introduced into a manmal i an body, such as

ant :
gqsgbt i orire mygferrgd P@F‘@lie% of chwventxgﬂdwar 5§ t%d)geereglgg 1ment described

heRe h@NSnbsddh® WABNMNS 8 Yakeike s%lﬁﬁ@}é&&phdsﬁhaﬁ&ﬁ: RBAfer known as
found that the particles of the invention exh

m@&ﬂ@éﬁffbiowﬁg’ﬁﬁhaﬁﬁl%ﬁhqzﬁ‘e\h W, & hesBBYvS net ess wﬁgs(irﬂéoroethoxy)
éjﬁgﬂ)hgz%ﬁw %S@%If Hid gr fic F&%ﬂ%rghﬁ«]:sepalrﬁbiésn%t Ric0k RALGARbart inorganic

I'ronnment. NMNbreo hose situations where sone
de@madwm@ﬁvdesmun@'emg@ nelylgr baskbans| apgavhighpare glso biocompatible in that

| ncfi ﬁtl od'uc%cp%too b 2 (ﬁn%'lu% Oflinfdn® Thd QE rr%%grﬁg?ﬁb QBt significantly

e onl'y non-toxic conce tratlons 0 sphor ous,
mﬁmmaaespem:d of thiefsperdfioat tvarspécifisimingine sasivant deeward Gyf the invention

i Eso (%C g%he u%%(%)m)ft suchangrﬁcle'esngslcgrwgafeg rdyugro%ﬁ%w %glﬁcl@@&n[racer particles

Ian t
for the visualization of blood vessels and other organs.

[6039] The particles are useful in a variety of therapeutic and/or diagnostic procedures in
part because they can be prepared in sizes large enough to occlude a blood vessel as well as

small enough to easily pass through the smaller vessels, e.g., visualization or drug delivery



[ 0040] Each of the particles in the invention is
formed at least in part of the polyner,

w@odogjobisa{ 2, 2, 2-tri fl uoroet hoxy) phosphazene] PET/ES2007/082659
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derivative thereof (referred to further herein as
"Haedoydsbi sdtitiohdIyo roa@tgh Q%}h)eplbi@&ﬂhﬁﬂbie ajature A$ thke polyineedhe particles
herein, the poly

2,
HRdiF PIGOPOBRBE] BHBBHE BheTBhRIEr: et Pusseneplbegieountersd when

heNEnRa s Rl infdfhcdd Ric0OhaRmatatdddy] ®8h thdplant rejection” or “allergic
di stinguish this polymer from other know pol

gy adnd othfd YR GRS RS5/BBFHHOEPh ROEEAES *ﬁias been found that
RHJ ér%Hle@Bf tHeNn ARG oRSRAGH r&lﬁ;cédhﬂnﬁdégmd@md Pwivd, MBereby increasing the
pol yphosphazene is pol y[ bis(2 2-trifl uoroethox y).
rﬂh@%ﬁﬁﬁaz@h@}y drtheparticiaty thé@loﬂ%aé@rmgfa@ﬁ é@?fﬁft‘fﬁér’ﬂ those situations
R, the prod leased
st Lpansns Ao, At HORLINEE, e o i
ﬁmny [ty éﬁ(&radaﬁdnumcbép hmhy?%h@ﬁﬁrf@z@ﬁé“jaﬂ%@l%f rRpsahgragfpanmonia, and
U[F 5‘9‘;’8&%%22‘%“@% %&%e%nsﬁg Pi§ %%@B ép%(rln%tg &nfiQhfBinRatory responses
thﬁMmomm@xhﬂkyﬁ@ﬁﬁﬂﬁiﬁ@%egroups and wherein n may
vary fromat |east about 40 to about 100,000, as
g oseéiacﬁ%rferhé] ﬁ&ﬁ%l‘é? ENel MbdnYion QN EorFRY alRBst in part of the polymer,
eri atrves of i's polyner in the present invention
Tivdy [bie(2(R. 2—dé1uromthovra ‘phosphachse] urz doreative) therpefdpaferpag to further herein
refer » N
5B PP Ao IR IR s s
ttﬁﬂﬁlﬁioétbm’bw}mmﬁiazglebmp(esty&tnss thepsbBlband chymigalding bimdagial qualities that

SRR RS sVl BTSRRI NIE s on

cphbghbaned hepadtylaor IwWhes esgoe oﬁrthwmm\emcﬁn tthe plézlyph@sphazene is

R6 is, aced by a of the other .f nct Qna r0

et PisCe ARG ahonty pihseigtieh e Bt AL LRRRh R 48 er atkoxide,
q{aldg@ﬁatﬁplabkﬁfﬁﬂe Iqur ﬂﬂ?ru&thebsal%m;dlealsdrl}ttimtetieirﬁd)gs [tBH4d] [The preferred
one as t of the polyphosphazene o

iﬂqiﬂ%&%\{l‘éﬂoe&'ﬁa‘w O?P&?Z%ER neer ’%ﬂ“aﬁg eta)s‘r%rs’“fi% ')“f"l‘r@é“ers represented
&ghﬁ&ﬁﬁﬁgﬁqgsﬁhwtggﬁﬁ can be an unsubstituted al koxy
substituent, such as nethoxy (OCH 3), ethoxy (OCH

2CH3) or n- propgxy (CI}?C}QC}B) I n anot her aspect,

forf ex | e, | east Bne of fThe substituents Rl to R6
i s |an Ikoxy g oup substituteqd with at |east one
flLuori &onr Exa )l es of useful fluorine-substituted
alkoxy gro 'R6{ i nctude, but are not limted to
OCH CF3, OCHQCHQ 3, CF2CF3, OCH(CF 3) 2,
OC:QH 3QEF3) 2, REH 2CF2F2CF3 2) 3CF3, OCH 2(CRJ)

4CF 3, OCH2(CF2) 5CF3 5 OCH2(CF2) 6CF3 OCH 2( CF2) CF3,
OCH2CF2CHF 2, OCH 2CF2CF2CHF2 OCH2(CF2) 3CHF2,
OoM2¢iR) ) BFRR alniRe R P SOHRSH D oDy guhoreinapmay vary from at

2]%5?{%5}%%% b0 doRo! dsKsclobfereith Aht@rnﬁtrnrefi)l B¢ ARY NeXdkrivatives of

groups afe preferred, these furtHher
etiaesrqgrll)arey iff U @rdsomanvegtigupkhe term “derivative” or “derivatives” is meant to refer

to polymers made up of monomers having the structure of formula I but where one or more of
the R' to R® functional group(s) is replaced by a different functional group(s), such as an

unsubstituted
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al so may be used alone, in conbination wth
trifluoroethoxy, or in conbination with each other. In

won@asert , exanpl es of especially useful fl upeT/Hs1087082659

al koxi de functional groups that may be used i ncl ude,
Buthxiae,e Hadtgehdtdd ati!&dmdeoa ﬂﬁorﬁla&d&l@xme,rﬁraahy uoenbipagmytharyf, or where

( OCH2CF2 ) w12, hex fluo I.SO | ox
beraereg) 9y R 5 8 8 répiped og SR b TR BT e usiosed nerein
BERRAI2GE Bjological mertness of the polymer is not substantiafly altered.
3,3,4,4,5,5, 6, 6, , 8,8, 8- trldecafluorooctyloxy (COCH

%@gFgva’:o?,ezds?e% gihg p&iyﬁg f | %Jﬁ(')%) %@’ﬁ%&ﬁ?ea_labove for example,

apﬁamgdhz:ﬁ)a sﬁsiﬁuc‘l‘uﬂR'Stdt_)R%czﬁ), e an unsubstltuted alkoxy substituent, such as

- dodecafl u 2 71
PioRiory (E TG E D SR S TG BAG el gsper aspeet, for
le Rar$N 8Bt @dﬁ’@tqgielmrﬂﬁessubgtef&@aﬁs RemsrROk ah AkoR]L gicp REbsgaMPSith at least

may be al kenoxy groups, feature that pay assis
ORdBuingleiany %ﬂmk@\ﬂf st fhone-bsipishafpty Eﬁ&%ﬁp‘%‘&?&wéﬂ“l’d‘e but
BRI Y Bfrited B b@?? (?Lffl?z o@ﬂﬂ@ﬂ@%‘y (ﬁf}@mcf_ﬁ cicm{ie&)p WSCCHs(CFs),,

are not limted

CH 2
AGNACEHSREKy g}%ﬁ@f’z)ﬁ@ t@@H¢<¢Eé4CFanC%Hra(ﬁgz)s% OCH,(CF2)sCFs,
2(@?5»;@9,305%1%@&{13 %éﬁzc%%c%g&}m' @dﬁﬁc%bbﬂ% r@tFQ(CFg)4CHF2,

herein,”thé residues are each i ndependently
DAFHAGE 2 Citit, tPEHEEEDC RN BEHEE)sGHE: ofnddi the elikgat . Thus, while

%rgﬁ)uo%%eﬂ%?ﬁy (E‘)‘?ﬂ}%@i? I{% re‘f&ﬂedb &S {/dr?-&g@xe%}&ala@ fbl‘fbtional groups

o spec y val ues
ehoanpabs up?(dl glmmslphm@n@qnowm&mtw&tcxmaw ilﬁamliﬁal?ﬁtlon with each

2 %%g eonrgtélapree% exannfﬁ ¢S &J%%pe%{aliy Bsetﬁﬂ f?]%gﬂétec? é'r:ik& Jié fuﬁ&mmai groups that

, N can var
atayl lRaskd advdude, B@ #ro natbiat&Do, 000363 3ﬂemmom0mdQCH2CF2CF3)

y. i ndi,cating that n Gan be I,
B4 0 i v BrgRRer 1 yOTHGESS of " 3 o aBRpioroburyioxy
40000C k.o Fabpyt3, 594 G006,6.MOI8E8, &Er&feé&t‘fhlbi'dpptyl’a)xy $OaHetr,),CF), 2,2.3,3.-

o200, Rsheus (42000 S, sk B LB fuls, BB cr.cue,

t3h_a B4 50T, r/%dddb@ﬂp@xlom?roxysgj@bmcmwzg tle the like, including
nmers di scl osed herein has a nol ecul ar wei ght based

Gﬁm¥ﬁ@“%ﬁ@V€3 fornul a, which can be a nol ecul ar wei ght
of at |east about 70,000 g/nol, nore preferably at
I{mF abiQksher] ;@%e%&og{mts, 18N &t of the onte RPreafups aby Ye alkenoxy
ecul ar weight of at @ E about 3 | O6 %bqol to. h
W D iseiosg) Y St mﬁﬁ Ping do Phvc b P G Tcposphazene
| ah WRI BPdcs Dendky lotadt ivddai! bdi0ard Gt Gidfted/tdDOCH,CH=CH,,

%ﬁ} In a further aspect of the potyphgosphazene,
HCHI Ha 3 dthenygranpsetd, the, likg igclying coppfynggipog fhereof. Also

RO egfl YRS criYRd %Qreﬁar SheLRGHuSER et RU aleNGep e BeHdbtly variable and
from al ky am noal k hal oal kyl , thioal kyl,

ﬁhﬁ@hﬁymﬂbaﬁk@%yeohﬁﬁﬁﬁnkoxy, aryl oxy, hal oaryl oxy,
al kyl t hi ol at e,

[0043] By indicating that n can be as large as o in formula L, it is intended to specify
values of n that encompass polyphosphazene polymers that can have an average molecular
weight of up to about 75 million Daltons. For example, in one aspect, n can vary from at least

about 40 to about
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aryl thi ol ate. al kyl sul phonyl, al kyl am no,
di al kyl am no, heterocycl oal kyl conprising one or nore

whedoenostons sel ected fromnitrogen, oxygen, sedT/U82007/082659

phosphorus, or a conbination thereof, or heteroaryl
conjeod. sinr@ommeaspfct royriedibeine tleah omsbessllagt &d- fir fonmula 1, it is intended

T 8 SV B b o OSRNG0

Sha@ 401000 psd Abstppifahbies i{ slosol A@onedbout @gd@ues”) R to
R6 are each independently variable and therefore can

r dlffe th to R6
gﬁ%ﬁé‘lj it S‘lu.?\ ezalogxie rf H}x% fnvantlafqﬁ e lewgrg 1rlsoelcji 3 %repare the polymers
radceisédBeryih hiy a’lmb!&eulﬁﬂ dmjg(ly basel loyt ltisudbphofoythyla, whzch can be a molecular

XA G bt BB SRy g, s

hﬁyrb PEEEERIE hdRuRPweighixamn: Rk EBout By [i° cgahcb Yo fscan(dx 100g/mol. Most
12 carbon %tons it belnglfl 0ss; bl

JreEpRd 4p PHMEITNRHEE MOHRT YRy of %té?asex%awph é)%yﬁgg/mol

| east one hal ogen atom such as a fluorine atom or
qodesy f UIIﬂ(étﬂ;@lEbabs;gEtOiﬂmeSpdﬂ)l’phaﬁahhms &)rmetaqd iflostratel @erdih, n is 2 to o,

to R6 groups above. eci suc

091 T B grous o Pt Gbea et dMeaHPESL gt sty Smincalkyl

|i§1&ﬁ§d§rl otm@dmeylpaﬁm@ul alkod), Kyihlo@kOUP . arlyPR46]haloarydikg, alkylthiolate,
pect, exanp al koxy gr.oups i nclude, hut

I viiTiifes 6“‘}"?1%?}?%‘)‘(&1 allgianeiRg, dipkelamr: haisePentled &iﬁ Eomprisiag one or

GHh S Pfeter@Réind REedibk ?roni""ﬂ[tﬁa@e& akkyakis Osub@r, f pokfRFus, or a combination
substituted. For exanple the alkoxy group can be

Shtseeli pubieropiy! semprisig osner BPiFohGIHetamyAfledifd fop mitrggen, oxygen,

s[hlftu] g%sg%rtl?)ﬁf aCQRDirdalith iReko? WS afiUbspdlt kXY mBPUP thd Pendant side
anot spect one or nore of the al koxy groups

capitpai smeietidselalse tonmsdfiresishieria Rat'onR migrdapleindependently variable and
aﬂlé&&ﬁ %E%th @ﬂn&%ﬂ&%n@t Fdrﬁérsﬁﬁjttméf %ﬂ@é’ klﬁ)@tlt@%@@r@ unsubstituted.

koxy group can contain’three fluorine

Fore alshgplups ortrheetymlvyarmo@phél@enealltﬁifaﬂphpsyicdmﬂsvlﬁemwwdpther alkyl-

the silicone

tPIRG B8 lf':ﬁox y) phosg)%"-r>z{jﬁ eﬁ?éléﬁl%ﬁ %ramherdoca] aig a l?yl theP having from 1

oy webor aoma) tgpicly fconbitndl coben atbm‘s hebﬁfmg p:crselhtm fgn@d alkyl groups

reln one,o e flu t ons .

P Ge e ool sRBBIh by ahis % o E BHBER B BuRet i uorine atom o

Othli& Ifm@ﬂ@rmbgrdnp sﬁtiﬁ’mh&{s@(ﬁé%]i f(E)QHeEer eSbeimups above. By specifying alkyt

al kyl sul phon tuents ude, but are not

| §F p@éﬁd{jﬁ pr%;é\,tl I?{/I gtpjl, bthla WFr}degg%chmpBﬁ&ﬁyllsomer of the particular alkyl
ggylsulphonyl and butyl sul phonyl groups. Exanpl es

of alkylan1no substituents |nclude but are not

DBl e SR gr Ay ek PRy o i o methons
Sty asropd:gPyid BrtodUgrphps, hitd ﬁhS hlkélt‘.elﬁdeehii eﬂsoeb}icﬁlmthmbstltuted For
an@ﬁ%ﬁ%gtlrhrgragg{wgggsuggs%bgus:u !811111} %SE:H[*?% 4u%]r1ne atom, with 2,2,2-
GRNBOYARSN kNG iANE 1REfulMBIkexy group In another aspect one or more of the
alkoxy groups contains at least one fluorine atom. Further, the alkoxy group can contain at
least two fluorine atoms or the alkoxy group can contain three fluorine atoms. For example,
the polyphosphazene that is combined with the silicone can be poly[bis(2,2,2-

trifluoroethoxy)phosphazene]. Alkoxy groups of the polymer can also be combinations of the

10
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aromatic ring systens having at | east one oxygen atom
non- oxygenated atom and/or rings having al koxy

waenshi4suent s, it being possible for the aryl PEDUR200D082659

be substituted for exanple by at |east one al kyl or
alfdmxw&udaistehﬂau&ntemde*ﬁvheneld aﬂmov»e mcﬁxaﬂmr'as gbmarard gxgsent on the
%r qu hnc ude g tbr ) e tto phenoxy and

8f¥ﬁ TR oL mﬁWﬁ’ ‘ﬁlé'?? 4t ?Pé’g {#&P&of i ncl udi ng,

for exanple, substituted phenoxy and napht hoxy groups.

[[00¥9] Thempbs epdcalictlodihoy)! galasuplectanirbéxdefdwt exanpdte limited to,

m&e&@?%&?{énh %V\g 18{1]8“3 ryrcgoypsuﬁmql ey aenrc.i‘l but :&su f%OQW%P@% Examples of

pixsPHBIn Ssubmtueaﬁ)énﬂmdﬁp ibaiadirk Qiot d]fmttdh &S einhethﬁF odittbyis . dlpropy and

The t | pal k b b t ut
TS ADSFSN Q2L BESHR S BR00h b gy e

detiddaaabay aomexanpd getialarhlkyBgosy.cl oal kyl groups
i nclude, but are not I imted to, piperidi nyI

TuBE 7 ubaeuRL e s dr T o SRR o H b P i She or more

gihﬁhleﬁiccxﬂ{g Deienk Gaviay amiag, o2 @pPOLOE, havbngennal gom, and/or rings
nore ajfomatic.rin

| east, one ring.aLo
Bt g AAORT niEBG AP ey o e LR (D SRR for cxame by
Qk e@&yon‘é%ﬂl@l Rakikey Qfbsties tehddeboad. Oﬂﬁampﬂ]ﬁ)f aryioxy groups include,
het er oar group can be substituted for

|whare r@ﬁénaqem PHFNOXY 1B PARTISY | 4ot RN e%%&g?mcludmg, for
Ee&ﬁ‘rﬂ?l'ees%bﬁftut@@ﬁ}?éh% Md fAPIRHRS drigsude, but are not
ed to, i mdazolyl, thiophene, fur ane, oxazolyl,
U801  ripeRéfestsp ey e s PrtomaReb e st yERA contains fom

SSUQ)SN hidtrRdatge Ry Rie rihﬁ(éﬁﬂﬂ bding a@hﬁ@@hebxy%fsn Ssulfaf, tplhﬁip@orus or any
formed accordi n%’et ot

e invention w| var dep er% 5@
di‘?mtbﬁﬁﬁ‘éfhd’fébﬁlel P n TS qﬁerf"Pf'é(C]ﬁ%H‘Yl &Oépl“é‘“t stituted, for
!eTI’B? di ot &l 9k ISHPQH&)@%HUBME&M Ss PA@hed aBbye. Examples of

ab ou? 0 about 5, 6 di aneter, of about 1
thsteatsoeipallyl cmgumﬂﬂ%ien Qutn"ﬁ% foplisfesd foe gipegingy piperazinyl, pyrrolidinyl,

i Ag! JATELE! $e@fr @about 200 to

ang&tﬁ;r%g M&%Boa&tg S‘%&tﬁ%ﬂabout%o% nm and greater than

about 500 mm In nethods using the particle where nore
tiA8Hdne Prer betetowy] grgnpesadr Pedior txpEblioe Ge8tRERhL MGVipg e or more

a‘JrJJmﬁﬂr P;h%ls?ﬁerﬁ‘é' €2t Ofask Nfic SATE A BBHE Qﬁro%&ﬁpﬁ oi)rgen a sulfur, a

one aspec t he pol ynmeric partlcles are substanti al %
umompms; o7 agy gembipeizon) o ghospbgterapto@s.of he brgerpayk gregneean be substituted

Cf%peﬁﬁlg%eﬁf% 'Ea@te e aﬁ Breal %ﬁ%tﬁ%t M@n@@ abdIRY B?{ﬁﬁg}es of heteroaryl

prepar t'hey are characterized
rexoupownslude bilt sirﬂ: mbt.lthnmwd tBy lrsildb@ﬁ)énthlwhlese ukiraner maZﬁlyi pyrrolyl,

Sla/%?ﬂngl éjyrlgmg]?geg ghg%lnl&n{ %@?ﬁﬁnﬁﬁ’ng glfolxgs; téa Pgltwa'ﬁbgs thereof, such as

size-acc I cation
rmystmae@/gdoem than or equal to about 5% Iess t han or
equal to about 10% I|ess than or equal to about 15%

l [85551} The diameter of a particle formed according to the invention will vary depending on
the end application in which the particle is to be used. The diameter of such particles is
preferably about 1 to about 5,000 pm, with a diameter of about 1 to about 1,000 pm being most
preferred. Other preferred sizes include diameters of about 200 to about 500 pm, about 1 to

about 200 um and greater than about 500 pm. In methods using the particle where more than

11
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than or equal to about 20% |ess than or equal to
about 25% | ess than or equal to about 30% or |ess

wo ban/oors4equal to about 35% fromthe design  PCT/US2007/082659

specification. In one aspect, for exanple, size
dbing phiitibldtis prr&erel itiheotpredsia) et dl sotidsede httheisamerdipmeter or shape.

econe nor rrow as.the de eci.fication o
TR0 EPEt e Bavis: Seu SarDERuiany Shh R l® ahin o sice of he
RAFLIS |cas bb abiweafcdiomt pressiiy eliich abpuie pka@@edmmmated and they
vary |l ess than or equal .to only about 3-

R FigFeiper] B LRSI R En B o ek BetUER g t s senerally
AR RIBIAN e rREAKM tHeQRAr B dMRYacYR Mg LB d&sﬁ@ﬁp@cﬁﬁ@ﬂdﬁha& @ary less than

about 20-25% fromthe design specificati

pare i Fedoreyd %allss hapor a‘&@?@taﬁ%‘ft%ﬁmiﬁ e 9\‘/{1“1 Bﬁ W ab0iB15%, fess
fHACE Qftal @ &BG@M@@, 1&dsttRin &rquazh@ra%&atmﬁliésy thddeor equal to about
behavi or of the ymer oré%artl cle either during

its
pr@paatdsy fhapor |eﬁpa|i fosab(orqéih & dromethg Hayi gt smp@@ﬁg@t I]e one aspect, for

L&Qm Fogizceﬁxmll@ons WiV SrRIQUIRIRHE her@i% REPEIcHRS more narrow as the
pr ot Bi'hs or nones car bohydr at es, @{J@C ysacchari des,
8

nissigeispecalidatien of Hhsi rasicla 10t berfohgicat mes lasgra dogaRpeple, particles

L Q980! t & 4408 to only about £3-5%
T P T

pthtsy Gtehgelssgn spgificontn, “gllel@em@tlcimﬂ@t\v@ma@w 4Qain Qﬂd about 100 um may

6 Lo S S R Bt

desired, polyners other than the 4
ploD3]bi sTher paftiaksmomt hoxip)ludsokss kempetals whigh dgnctiprgto enhance, alter or

ég“:télr%%ts IH\I/OeCl]gfrTQ%ﬁi lpe%ahgr%f{mg p gqn&horl ﬂlrtfclik ifhef eﬁdrﬁxl e;ts dz)reparation or in its

yners act 1 C
mhbryﬁduac talnd/ec d&agne;&‘lol usc al?nr d‘-,)xampkgj yc(to/a preenth ag@h) ﬁfe))eptides proteins,

5@ %agr?ersg gil;}g(t&}}e 2 F]%%S?%FS@CC srle]’les nuc @&Y&r fi}ggss ’VEtB‘I‘?my BN and organic
P@| ergarioanrgy natyels: mansrdoqamti il Ethfh aan'esiﬂ (ﬁPdQE’lenpoéuym;s dextran, other

i ncl ude aeryl ate l,ene-vin

cOEHS ﬁ??\lg?tg e‘éecﬁfgc‘g @i‘{w? %& EEPuP 1sg’e H}fcue %’eor Sxynple, chitosan
datidamate] Mesbd Melueaf in tdqgratiabl e or non- degr adabl e

pol yur et hanes, pol ystyrenes, ponV|nyIchIor|de

DR hoh B0 PSR B 80 S e, pturscony

ExanptagsicPindpe it aelﬁ\xﬂuaé £y baolclnded thlin the ea:ﬂolt: Eﬁm;blesolof polymers

to, acrylic ac t acr e, eth e r
ooy i) by beiglr JauliSis B Y el v Gporolacione
nE3asiorhted, olybMided (&IkArNB ek Obcﬁlyﬁﬂaﬂ&cidfsl ﬂﬂyg{'ﬁ"@bﬁérs, polyacetals,

and the like. One nay I ncorporate the s
cRANORRRISTYECsaif PRIGHEhRISEWR ek PRIy ipe Uﬁ?%fﬁwm@}es ethylene-vinyl

décfefa%ésédé‘;ﬁ} yrh&@ ee{cfv! {YstfAlied G&i[t%@'a@@at&shﬁlmlv&th@@ @{ereof degradable or
oun he matri x of analready forned

ovowgaﬁém ﬁgolryh@tfaa% polaHuenesoRYBIRLIChIgTide: BB YW%} ﬁ&‘fﬁldﬁ poly(vinyl

0 @&é&nd@fma les of pol lat
PGS L PISSRGEL, 04t e

omclludd:, daded npidiniiedite arayic beidclpiylaarite ﬁtha}h%ﬂapml% ethyl acrylate,
p&h%%(yiite@é%loﬂﬁnle, methyl methacrylate, TMPTA (trimethylolpropane triacrylate), and

the like. Onec may incorporate the selected compounds by any means known in the art,

including diffusing, inserting or entrapping the additional compounds in the matrix of an
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| ayers, including polynmers such as those nentioned
her ei nabove. Further, PTFEP or its derivatives may be

wais@d/ol4349 orm such a coating on a particl e forredusfo07/082659

ot her suitable polyners or copolynmers known or to be

déreslyofoeided patible arly ddilitg dweeadd8iedalt @nfp@nmi partpotines melt or to a

as descr,i b bl en co

PR |S%“"§E8h&8§rega‘?ﬁ‘ gfﬁ‘éerﬁaﬁé B! v@ 5‘%’6? ed as

a coating on a mcroparticie(s) forned of an

d00541i c- ’Eiasleazﬂep@t ymeaded pasiets nhayr ieheonted fwithtanexddidiena ipblymer layer or
55] atin benefLC| I exa

qﬁ)é:rsp éP{ Hdipg, éjg maelr‘SeSL%}Sl set%a Lo tlonec"jcl Shﬁrse néi[)%vee A rﬁg lie’és M‘FEP or its

afegibvativeanhay b sicdne tyrmdneiga dﬁkmg/elﬁ y pfimnimfd)rated ofiother suitable polymers

Vﬁ??chgcglyrggg gﬁ%\ingg | t}g;%(: gﬁ{feécgpg:gﬁxf) ﬁar L %gagéﬁetags% oofo?r% pal%c%s as described
(Hegdin, blmﬂ@gmg,dabénecmﬂg lar]ﬂ)nc!e[ QQh Gk aT:hErd’jShﬂfc&S MEEESS applied as a
may . be prepared 3p s kn eﬂ gg art t curther detail
oL F’é‘i“’%‘é“ 2 aaF%@tf? Gt a5ty ‘ﬁé’Pi AOELE Gh i ?f“hlj’ urther detai
kdwbls(trlffuoroethoxy) phosphazene]. In a procedure
according to an enbodi rent herein a "polymer solution”

[ epared b L Xi ng. pne or r ol r.so
0 e e o e el 0 ompe, B EReABOro Ut 14 P gt in  susained
n@ieh(sﬁeéraliﬁ adth Bi50drate ArfgQRE vdry Sorntuddiion (adriterttatind) @ iUSE particles are
preparation of the Polyner soI(H%on i ncl ude any
T bwlﬂaéw Vifea pYPY Y [ ireeBai asdt (opPictipiadalt's raingr e
sol ubl e. Exenplary solvents include, wthout
| fposd) at | D, mREdRYheres PHOBY preparbdiby hny mﬁai’stkylbwn in the art that is suitable

ﬁfé{* %ilgﬂa%?et@g%}el%to ?ftéi%gcﬁeét %}qﬁ St hi&{{ﬁ)‘;g({tro roethoxy) phosphazene]. In a

tBbdcaly AE@rdih @2RLan &Wdﬁﬁ‘@% aaene, “pdiviet B(Mht@ﬁletiﬁﬁﬁeﬁeﬁed by mixing one
acetonitrile, dinethyl ether hexafluoroben

e
TR APIEHS SoNEHBb A (SOBHIEPri 50t Pt fgpb ARt the polymer is
cpabRkps the PTFEP and/or its derivative polyner in a
concentration of about 1% by wei ght of polynmer to 20%
a§ wei ght of polyner, preferably abou% 5%to 10% b %V

D3kt~ ouiFBIVRRFTE BTGP e PResREson (e ROlERE GO MY ipclude any in

NRY;cIP ehePSASRM PTIER RRY/SOHLBERARYQl ar&BYIubIE. a@i&ﬁﬂ)}ér? sbiRénts include,
vessel in the formof a second sol ution powder

or
ot Mt fiwtﬁﬁlowtbﬂe RipEtre $Uh: PREYIndRehareH e apgjeRsy efhylethylketone,

trﬂﬁh{f bx%ﬁl/lka@ﬁé icl eme{hggs%%]nylk@mﬁ@r ryi Rgrafitrofufifie, cyclohexanone,
pr ocess, pol ymer Solution is next di spensed,

plietéy Ja@ﬁuymldﬁ ac¢ienifride. imethdrediss héﬁafb!ﬁm&éw&%w comppingtigns thereof.
vessel containing a non-solvent. By "non-solvent" it

| BosBant TRNYoIMMIARbIGHS! chRGhIAR PTFEP VAR ﬁsh @émfalavé" Q}blymer in a
substantial [y di ssol ve the PTFEP p olﬁgpran whi ch

aconedntratieh plodhent {2y Psighbwepolymerato) 2o by W&h*r?éln@im&f preferably
pa%bﬂtlt 599k, 1098 b§%e\1’§§‘5f b&y%@a@hE%l}qﬁ&yrﬁ?%ﬁc&s&l Sk MREL be present

yner sol vent t he non-sol vent haws
befﬂm@ uiie, or may be added to the vessel in the form of a second solution powder or other

form, if one wishes to include such polymers in the final particle.

[0059] In carrying out the process, the polymer solution is next dispensed, preferably in the
form of drops or an aerosol, into a vessel containing a non-solvent. By “non-solvent” it is

meant any organic or inorganic solvents that do not substantially dissolve the PTFEP polymer
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solvent thaws in the course of the incubation step
Preferably, this difference between the nelting point

wo@boovloetsaon- sol vent and t he pol ymer sol vent i spebos1001/082659
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C, nore preferably about 15 C, and nost preferably,
gmeaztfiecrh hdvar abmug pamt Gat Wnideer m@mtvaitm tl'mcmd'ting poigt DE the solvent in

s been ound I uctura
e TS e T £ Gr ey TRk RN 4Rt iy Ryl s before the
ablvefietha®d G 0g @oisatos 1ef mbifl&ttp@IsmﬁerPrﬁ"eﬂabl@nthnamffcﬂafnce between the
t he non-solvent is rea

s‘“ﬁ?if‘?%i’%}i‘ﬂoﬂﬂﬁa‘{mtsﬂ er ﬁng ishag ?)E Fymore preferably about

Sise @htahd QB fddbayn gtré'h@dr tﬁ’efn dther ol ¢y memdsodevi@int con@Biofy it has been
The non-sol vent/ pol ymer sol vent conbj nati.on

IRubRrhe FBIAR pRBRTRAL BRyestlling Par Bl R Sphfepd {fe difterence of

AR YEEnS PhiME NS r ﬂﬂ@%oﬂ%%? SReR! fleeby tHeeMVs%ﬁ/efxtr gngdeher than 15° C.
particles. Wile not wishing to be bound b

It
| owRMeBtihissiustisdent it thfurfqnnsg%tewepqucié agrs! bﬁyg‘tfwelowef than that of the
NOIN@lsYGRY, functions to extract the polymer sol vent
fromthe mcroscopi c pol yner solutlon droplets from

the(ﬁartlcles such that the poly is at %H% a
Gonella.  Bee e EIRTT G el coRo B oy bfpsdmately 1105

VWanL oSt e ﬁﬁﬁnér@@!v@&l RAE BenR@RRIRSy fMidvB@ FrofihE B&tigds. While not

ding to a hardened outer polyneric shell containing
avigbing & bpbeyndely e, it dnfyppibpsiadythat duiieg theoRpIvat e ghe-non-solvent

%P&E‘ﬁs I{J‘%‘Q@J th Eolyﬁlexc teﬁgm rtﬁéTﬁ’iY@J)scgélc bhSmeLRIGHR! droplets from

vent ensuf et hat go yneric | ets retain
aths pagickatsial thyt éxprr@&wmhs ghispe adlled- n@Stth@ incHeayioatactpd passes, the

p(ﬁ"rglg'!?dn\}rﬁl%%*n@ dgyiv%'n{] S&ghl@s "i]urfhrep %ﬁ&c%ﬁ ieadm% o a hardened outer

uri ng nost
tﬂsr&ymm:ublmih omntapmngcwl gellhle pelyoee cotchend oinadipl bt completion of the

ature st a ow n

BROGHE dPris RhO TR et TV CTBR P Rl pt pGmerc aroplers
skena Isﬁbsﬁnga}iylslﬁlbrlctdhehape&kiehg Itiwbmbldlzitl()m))¢r1cpbltl3cme maintained in a

| ution dro ts are shown bein
o ayperenf o B Fap e BEoaf nd SRS e Epgioa. Theretore
OfE hod-sbepPnt| @Y@Eratte Iniaguitsh Belbwoge melilinge paint pOgen solvent during the
| ayer is situated over a bottom | ayer consisting of
tﬁﬁo%@P%EP@&”ﬁﬁn sol vent which will eventually serve
to extract the solvent fromthe frozen pol yner
spbst]i onAd @WrﬁinSFlg Thet tenese! labeltd (@,yg&ﬂydmssob:ﬁem droplcts are shown
previ Qusl pri.or

y4 with liquidnifro
O erenir P8 hary e ot b o She Coliled Py B agrop 1ver of
(Bgui® ARMBed. NBheOMEBEenOhydrne silawdng ok bbﬂnﬁn flayoz esmsisting of the selected
nonsol vent, .intaq ich the frozen ric %r%g E $
wpar-sodyepic whithe Wilksverugliyhered 1 eaﬂr@ s Syt Troh thc Trozen polymer
CENQRN LI, OPhPARCRANEIa R 1HaE baRRrENXduIBL Rd2¢n tlith@Ryuid nitrogen prior
days of incubation wherein the’ﬁﬁlyner sol utjon

dicofe etipensiec pb He plxm e Hichitiohe Hisntestst Jabkied (Rhashovselp onset of the

dewing of the frozen nonsolvent, into which the frozen polymeric droplets will sink. The
vessel labeled (¢) shows the cryoextraction procedure after approximately three days of
incubation wherein the polymer solution droplets, incubated within the non-solvent, have been
depleted of a substantial amount of solvent. The result is a gelled, polymeric particle in the

form of a bead having a hardened outer shell. As can be seen by the representation, the non-
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depl eted of a substantial anobunt of solvent. The
result is a gelled, polyneric particle in the form of

wa@2deadishavi ng a hardened outer shell. As can PeT/E8®N7/082659
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by the representation, the nonsolvent height within
t foeeMERsSl withinghd ghtd! s slighticeducdd dud © ssmHEvzgmamon af ihe non-solvent.

of the non-so t, . The.size o Wi | |

vt B A sy i g e B8 ST SERA ARG MGRE on the il
t D@cdnitadibrPdf (ROPIRNET iR tHe@Blyafer th@idaol ymer in the

polyner solution. [0062] I'n one enbodi nrent of a nethod

ClgoBH” P, B Rakodmiur Spar rPhpas i Gaf o REEFSRfgte parisiew)

Yoy HNAWIn@Htié) Juch gevieleoped b I’fotnh‘tﬁl adiig aﬂ')\l\m!ay known or to be
exenpl ary preferred met hods _of  ac | Lshin

this . . :
i developes! s &t nTVt’(i) xR BRE %rgpw algege xsﬁwlgtt]i)fé include wherein

VESHE hoh-Bolldie rdiRMOd tRivReek ERE nlderd rehi@@&inﬁb@db@criiﬁd above is cooled
cooled to close to its freezing point aor to

froeRoseri IO FESr iPOInt 6 1@ Ha EaaNd POR! BrIok We‘hﬁd"ld%’ﬁ? of the polymer

s@h Ioh@[?chstll'igthhé ﬁ?@mérhﬁo;ﬁ&k ¥eEL u%r@@ﬂn@é&wﬁﬁ BRZRe-LRMY non-solvent; or

contact W t pre-cool ed non-solvent; or t he

poi) yhmwofm@pir@z @ts arcdTazen b foByctng theat Fithg ltcﬁéﬁ% 3 [§ugh as nitrogen,

l {\g;‘dﬁ‘ ggce%aéveﬁg%gd 3P pl%' ﬂJzQQ & Bn-sidE EseleSFl | ﬁi)ceﬂ rﬁe\’tﬁ@d @1) after the

re-frozen non-sol vent (see, ). In neth

(mtrpgenaefvtamrauehéhmnw slent é}V‘Hb’o aw&gnd thqemﬁ@ﬁp@tﬂs\}érﬁ‘@eir frozen state
2, RIS 8 PR LIS o ety

mhﬁwmﬂnhﬁbexmna@bﬂon process (renoval of the polyner

solvent) will be carried out. [0063] By nodifying this

9ResA! € thAakc1edBat are holl

h@IBF%IW 055%‘%51§'én ?t:ﬂg %Eﬂé(rﬁp ﬁg%g o?&gg%}og}seﬁég op’raﬁécxa r‘?‘p It are hollow or

i tubsﬂamlarllerfwaw apfpotdve sEot campld, ibie treraoysb afl thegsobygnty fresg the bead is

oge}rmf i agugckgfr gigﬁc ao? rg 5 Qgcu%mvﬁggggﬁgglﬁﬁ%ﬂ%gtehﬁ incubation, porous

por ous resul
[&ﬁﬁé%;mhaﬁparticles of the invention can be prepared
in any size desired, ''Mcrospheres "' nay be obtained

é)r()g@ou' *rﬁé Hzg'n&l%e tptﬂé Xﬁ@ﬁtmﬁ%}ﬂ%k ?ﬂ:p?x@& & &h eYd¥&iked, “Microspheres”

g erther pneumatic o trasoni c nozzl es,
snmajn basc;btzfimd b)(aln’pkiew@ Borolker SPOVB0NS ©Polymee@hlogql using either

r}eﬁg\agt (r)ra Lﬁggs'{a/ﬁc%%%z siiseucﬁ%%:}‘ﬂta\ﬁ%{-ng%% §ono%g '@Z&ﬁ F'@xtls 5recl(lleohler US30
Guinthonibizilogenh aGékbiarfiom Saroferk] parforativesMitay, New York, US.A. and

gﬁc eal(ggﬁ% g/%fzﬁ’}eglgxil talﬁg gy o .Fl%t @eg trr?agh? obtained by dispensing the
dﬂt@@hfs@ﬁtﬁltﬁ@dﬂl%bl\&ﬁt soMpioe avieg a sgringaiot bthbedrkmﬁwmutw!eaice Moreover,
persQ of skill in the art, the e of e rt
P vl ek iebian O Sh ectt DA S b GarBE ¥ oo e atered or
dpehgRe 8y ah itdi@sd bi ddcRhseCamEEmitia tompntaftioh e theqlojymes in the polymer

in the polyner solution, ? ﬁ hi gher 08 QFnHIatlon

Wi R e foTcieF e 24 iﬁs WIRHTETREE apnere diameter
[6065] In an alternative embodiment of the particles described herein, the particles can
include a standard and/or a preferred core based on an acrylic polymer or copolymer with a

shell of PTFEP. Such particles can provide a preferred spherical shape and improved specific

gravity for use in a suspension of contrast media for embolization. The acrylic polymer based
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[0065] In an alternative enbodi nent of the particles
descri bed herein, the particles can include a standard

w@nahhor4539 preferred core based on an acrylic pedOBI00D082659
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copolynmer with a shell of PTFEP. Such particles can
proddhete witprieffapPr ekkls pheribablhesdrapeovaded ai myrsmuedly spherical shape,

ﬁ@gq%larful'f‘% f?eé{ﬂ;\é%tpllafng?qrogﬁ%essrhgtygdﬁ%sog E‘I%ﬁ% Wgéra\%%n}mropg ies. The core
b&?ﬁﬁég@'ﬂdﬁbéﬁ) foMrc @ﬁ%ﬁﬁysil}ﬁkﬂtaﬁj@mhhih@ﬁ kh@fnemﬂ the lart such as that
rovide a substantially spheric nlca

Fqsszits 7 By Thingo ebipr Beeppiien ?Rﬁyq“ﬂ%?? %\7@56 r?SF’@ked Poly(Methy]

ORMhErYiaRS ABSFokpiREes bINRIKGREE HRGOWRREI'S]. Mapl., bze $or ved 38 1153-1161

usi ng any accggt abl e 'technique known in the art, such

ad %% awcwa%rew &N by referenpryirespechineroto. « Spk gy lig-pasgid polymers are
e@%&%}}ftﬁ&ﬁh@’ %ﬁhr‘o&{i@@ pPth%&rB/Etnlahﬁldmg, wzthout limitation,

hét hacry at cr OSE) eres kal i ne SI'S
. mpgpl aopylatgdMA). Vrsthy ggzthay]yggez MMV, @t:]_agkg:gt)thacry ate (EMA) hexamethyl

i Gﬁﬁmgrogth?grogﬁgt@é%&]{acf fEVeRG8,) V‘éxltdrﬁeh@act%gtvaﬁgﬁg @F Sopolymers of

rylrc rs are preferably fornmed
pmcy pevlizang d@rmymsoll\gkzsedre@r@é ly 8044, Theeplyaengould be present in the

rreotr glgér I;/)(cjr{ﬂi& %['\}k?g\tghliyr@ﬁg%gd ( aC% ?It ig?éWrn&L are preferably cross-

hiedadet oyder (dHviode (smtdivjﬂjhypkg@t hgo!pemies h;abﬁyjcmrﬁe s(eiEMynhanced non-

“BARPEH B VR0 S07 L FBPATSHRUR] o Mot e
pekiytirerdishatibdbpeater. esent in the core in a hydrated or
partially hydrated (hydrogel) form Such polyners are
p rab ssl i nked. i I Y ' o
@g%@ {’Xeferabq %eecsor% Hrgp&yn?largteater ttgpmé?{l Ji X 3 e%%ﬁg‘léﬁlzatmn that may
nﬁm bi aﬂesgsmdabm ot eyplsandcbdondrghgor gpai rEmdiféoarrecihalnﬁwailon results in

bl|l of, t.h o). yer strutreb Si stin .
§t8ﬁ'tff§1§oﬁ’h§§}u§/a€@éi Y 6b681° ef &f a)é?ygb ﬁ m gmcmns Suspension
pp@méryzrmdsxs rébks frosimth partidies per sif dargpobiyese of ziatutcﬁ@ to about 1200
that may be of the suspension or enul sion
pBIYeri zation type. Enul sion polynmerization results
in substantially spherical particles of about 10 nmto

a{m&'t] 1OSmpemmSpolﬁmspem@1 oay polnyiveed wigh & dnrmésmﬂt:a@r iwhich may be

particles bu r siz
SISO 350 i Qs O o0 P18 eRaT S Bt S 4R fiecrs for e i
My fighohldt phat @mpbditbnaintinés balzoyinetdxaden iaurdlyﬁl Ipahxl’dfay)r other similar
be solublllzed in the aqp ous nor.e

RO DA OSSR B PRI T B a1 g i prefered iniiacor

NMBARNBIrop RS6Xi €0 MR ShitihtoNisipRTbrdsle phedd Gy hn ARG bﬂﬂmut 0.1 to about 5
| auroyl peroxide or other simlar peroxide-base

. PAreana Py NS abh Btk Bp teovgeht pévka BpRnST ﬁn@lﬁ@r%f?r@bmb?w 0.3 to about 1

céf%’%% Wit 858 nithd %b%hpéf He Bomeu MAHotdaedexd, dl%ros&lmkmg co-
T e initiator is preferably present in an anount

aowem@. iy preferatsofer use efeaie By hueiagrt pabaeed %Hta{nlﬁecross linking co-
Q@S%L?foot' hRe MRARMRE adfPiCLREET Bl ndB8HEr© 3sdd0 in preparing a

polymerized particle core, include various glycol-based materials such as ethylene glycol
dimethacrylate (EGDMA), diethylene glycol dimethacrylate (DEGDMA) or most preferably,
triethylene glycol dimethacrylate (TEGMDA). A chain transfer agent may also be provided if

desired. Any suitable MA polymerization chain transfer agent may be used. In the preferred
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percent by wei ght based on the wei ght of the nononer.
As not ed above, a cross-linking conononer is preferred

wo 000908549 n form ng the hydrated pol ymer. Sui tedil/@52007/082659
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cross-1linking conononmers for use with the
agklingenbaseth, pbiqneinph@pnmaatm®ries)scdised tirptrepdri aggntain amounts
poly r particle, core, .include various

partaai %

PREE WP AN PSP Ry | ene gl ycol
dlnethacrylate (EGDMA), diethyl ene glyco

dioosst] hactiyd afueous PREBNA)npositimopkfepbéf melabésyg surfactant/dispersant as well

4 éﬁ%ﬁeeg_@e%f%% ag‘l; tgngltoh Ytjsrvl &8%s§afy dé Sr?f‘arce ats%ﬁgersants should be
dpabzbze WA t RO iR drZ adet] @aremb BichidinganaheicragdoM, nrsayadagnc acid and
use nt herein

h
:hgﬂ}ioé)%ﬁ ré)ﬁ E{?&Edl gt:ooug‘ér crants suglh 45 I4/8[8r %?@?,610/88 A dispersant

3591%[1‘1@ ve PrAEM WNhiS ardGG BE @0 1 @d aiohes patdnt 6y M&[gh’e based on the amount
ol ynmerizatjon reaction. [0068] The aque

Ce@“ﬁtpé@,u@ Fb@ﬁilS@Fl’é{Oéf :ggqe)prqf?fépigj ag%ut Hltoa out? percentaby weight based on the

SHESRAE bARLAL TS PR $gsi@s \Wal dpidtaldouRIBbIEXINBaR @R Nised if needed to
and an optional buffer is necessary

Supifiin adesyal spér saft Prafereid dPuplsr c%ﬂlﬂﬁé’ﬂ’l b’l“‘é"%ﬁt Rodiyf  phosphates

nmononer s used herein, including ananer&
p@‘iayHBQy@‘{atfzg@ﬁH a{héwﬁ’&}et F%Y‘I‘H'?i‘ P%/é%%’l‘ yZ & YZ?BF ﬂ’ﬁ“ﬂ?? tetraacetic acid
al cohol factant as 4/88, 26/88

di dPed)s g’?ﬁcglgﬂguﬁ)qja g'g: Fueeus pélﬁsea%ﬂ)(ncg}tra Bxbaf frgm, about 10 to

t ShodDAUSprPEDEAC BT mbry pv&bxgm abag ed tofoth® grimunts ;ﬁéferred that in the
water in the dispersion, nore referablgﬁg?out 0.

awa@uwhﬁférce@ﬁ@ﬂw T MO MBS Rt OHE 20 0 Btfou\'i\éiﬁer
in the dispersion. An optional buffer solution may be
upess]i f mrRestadnéai®i sHodldtalaoigegsat ab@idambicpr @fneitioad preferably from
?;:{&)fger SO| ut! ‘ﬂonéﬁ); %Cl dg.%{r%gg Ige 8% hc?féaggﬁg)%géoemo l?Oél[‘S Stirring at rates

ebhyooes @0@%@’013‘]3@8&1@&{ Rapatitie fadiatod, B Abwetates Apfigg e larger sized
added to the aqueous phase in a concentration of from

aptiglesiand highgygiss apriyipg i BT SIZEHPaHEIE pref erabl y
about 20 to about 30 ppm It is preferred that in the
afiae@us phes envpaRPRsiididsOBucht e mi@oRMBlest Qranair@ed,r ity are preferably

inrato bt Se Shothanieal oR ek HE ARk 2 5 Bout 110 molar
péﬁgﬁrc@ki:loYasglﬁ@rHy@iQQME pBOm& dreaalauts uB0pdiadivhhhy@irdxNid@Eis provided in a
to gelation of about one to two hours. Stirr

r ganeentigfion ghakayt 500% pripvsEphEretidem ?fbbﬂe‘t% b gfthe solution is then

f Rt r%rabw $thePYRGrds & %o@pﬁs'oylls@g d &l BYGRhonitZ eMlternatively, to
particles a hi gher rates applying to smaller sized

pazpmmqﬂe geactapQOTONtsAnd SOPNKE mgfpsﬁcbﬂ%@tsiessgrﬁappuggs of potassium hydroxide
eg{l Qwhgafhcalreeﬁf,s tﬂﬁfago‘af EBfhiar RGNS &F &tﬁElﬁ&q{)@Mﬂde per mole of PMMA,

ecte ysi's conditions typical "of those in
t hermtfprabhcdbquil?’ngo!%@icgsfs ontpout For sugh hydtadyticagecsions. gfoncentration of

&Po%g%’ hégtgsps%(u'ng gg%%kldgq e?ltr?/fcg % 0‘?‘3%%!9?%:@&?%%5% and more
1pr]:ﬁ:%bp3oaimssl4ﬂmdqbdnm6%elt will B¢ trydestddlyywobkillaghia the art, that heating
con ¥E{0?15 at ﬁagﬁere(emperatures may be used to decrease overall reaction times. Reaction
times may be varied depending on the overall diameter of the resultant particles. For example,

the following conditions are able to provide particles having about 35% compressibility and
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heated preferably at tenperatures of about 150-185 C
for several hours. Alternatively, to mnimze reactant

wa@emanis4and cost, it is preferred that |esserrPenusIng082659
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of potassi um hydroxi de be used which are | ess than
alodd dabimlaroreiaesss of apot 2&8E300Mhytle sdudie shenldriplheated for about

o5 A 3D 6 Sl AR oL B SHSFPS B0 s o

ahtdierd Or 1636t B@ﬁase ipurna&ml noxiwebin ietshyduesn @n@ lryrcabuti @0-455 wm,

al so refer abl and_nore refer abl 14% t
0wk TS A0 4.1 Potsh i dBharBi by GHer L Rdpsii ‘pfigions in th
q{otlymérﬁﬁitxorh SRlctNRY fGORGIpIONy Aryihi ahe rstutrﬁgp@é@t "dh®She ratio of the

be used to decrease overall reaction tine
Ré%ﬁeérfot fhereagupmly assy arfiusbierd speen Hgesomn He %K}Ier% py increasing
qhﬁgﬁ&ﬁm, &35 eatfoesul tant particles. For exanple, the

ow ng conditions are able to provide particles
havi ng about 35% conpressibility anddesired stabili

f18P7Hi ankellomdnhydstinin PoHoesHe seﬁﬁatqdﬁém% Hedsachon QRS vﬂ% and their pH
gl‘ﬁa)h@taé Qb ar?}br‘ﬂHée a% s§;tédcfma@ﬁ!4$r p?’eo'éss‘ﬂ%e‘bs of Qr[ended uses The pH of

aneters of about mm about 9.5 to about

rrbmpgrtacfeoror@nrwereer@uerd abfrae Aot A@otomrputa%utmieia%y about 7.4 if
! 5i40 05t Mo 3RQ U f th

gteggé%lu‘foaré%atﬁygﬁb’%&l Pﬁcaﬁrgrg C%Q%!]:emgé; el g, Sllg e an asticity of the

bleydaatielistre chatssiaheye viapdndert onH veledh gheploivgmigl ivelaies ®aY be used to have

[ | h 1 d

CHIEER 05 RIS o B pUAEN, AR RS LR R S s

Fi’,errtzrtiesr gre prefdrhtdy seivakmtocdiffetsat aashiravies @yondmgrtgaagi:rrdgd use. Drying

héjrcﬁagrctlegqatréfd rsgl?eorcg arsg tgsuég?ée S%anggrgz&} ng ?{_g)ﬁ]@s}yhrg&}xcgg tulseo%f an oven at a

Mebera@rasicbbinelior &@HOf'ayseberaHtt]UCleped abautadyy.r ange as

suited for further processing steps or intended uses.

T@g.},ﬁH OE %} %re% reg grfgc% er a P«S;thg%g&ﬁ%l)ﬁgc hﬂ%rg)ée@ Whrticles, in order

|ra>t modrdd aﬂbarmcm ﬁ:lnyscremsrmmlaclaTFFa’ppd)atm&t thersurfBien ok thyi kwdrogel may be

{ gg tc;ar% agrgglﬁn dné Lhtas%lﬁc Ipt ab?f }torl?i%t hlye Flglgﬁ)lmc u?factant, such as

V@{rht&i‘éylmyioxbeml.lﬁeﬂ polyahalvgs lare:hefmlar aﬂateeﬁ%&ecﬂt meda,rpdrmgnent change in

r eve l o
stdretnpapPiigh age BBt P B BT PE iR P Hietapisys nyarophobic by
i H:B&;cﬂloff fte pEIInetaaelid io&t@ﬂoﬁ;ﬁlﬁwﬂca @Il(ibregeztcmnt n$eablie deactants include,

sglg rﬂ}]g%f Qr%y?% §3p g&%gg@w gllg%{qﬁ; I%bl o %gﬁ?léc{)g%c? Q%rwgtwes more

Erm@:%%t thee iRfude PelberAlkd-a8@héls kh a%&Mﬂﬁrﬂbethw:ldl’ SSwf shiface treatment
out a da [0072] To provide desired su

palgpgrleyenéssgql%mpﬁé)nmfa@eoﬁqpqlg gorﬁﬁlaﬁ Qﬂj% Pnc&é{n? Fqﬂtlg% is gpplied. Preferred

OLABEe HOaRERAY IS AARKS WARoAOEmARRR] M PG tleddrieht with thlonyi chloride
coatin the surface of the hydrog el may be subj ect

t tollpw tbwemctw tvwﬂarrgﬂ@meﬁ@mle ﬁ&ﬁiﬂéﬂ\@rya bﬁrs‘rr&r‘fr dnay be reatea by
SH{ I}éﬁ % san o )[t@f@l&yguﬁﬂnpﬁbrwﬁn%ad h$drophobic alcohol, such as
po h0|

Si m ar nmateri al nor e per nanent
chidhigeihanol. Such treatments are preferred rf the partlcles are to be coated in that they

minimize any delamination of a coating.

10073} Alternatively, and most preferably, the PMA core particles may be coated with a

surface layer of and/or infused with barium sulfate. The barium sulfate is radiopaque and aids
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adhesi on properties is brought about by rendering the
surface of the particles hydrophobic by reaction of

w0 ta9poisyaret hacrylic acid groups with a suitabbPer/us2007/082659
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reactant. Suitable reactants include, but are not
| inndiduelization ofiytatrfopdhkobipertiales ohet 8y usaniltelso an:d’ides enhanced fluidization

car boxyl i c, aci eri nore prefe
RERCHE epd gaiseEqus st B e R e ASHENAT b SR dwine arving and
SuphsSur flaidevet! reeainyesttthalPSm paraviemwhdm! (&Iﬁf@hﬂl@’lofoPTFEP thereby

the coating fromthe core on e coating js appli.ed.

G AR EPEU JOL e OHHL & PRy P IHGT G T § RGGEere serslate core
| pamfidi@t | 19 all@ing MiutdiAkiol &AL WAL thivcéie ﬁahlcw@)élre obiRAj Bieium sulfate
fol | onwed bé]reactlon mnthéérlfluoroeth

Al$GMpEgYey eyoverlaH éﬂ@@gfaaﬁ: hﬁ'ﬁgn B@pf[}t;gsaﬁ@aerﬁy ing the coating of the core

spsReading fhe s%ﬂ&d @ﬂa@swﬁtﬂ PrHEPX thdfien Odulfatd| 141 r&luadsi @he potential
and a hy dr;@ obi ¢ al cohol, such as trifl uorogethanol

Saedeney ebheR AP shedls i epe pradPire ip kempRIfseR BiBLogling theparticles in a

bgcaat £d the@l Etlaﬁéxﬂoglﬁy tH@pﬁi’thﬁé % @E‘%p@%lo%ﬁh RaAkdhQRe &fre Particles swell
coati ng %ﬁ ternatively, and nost preferab

t #ne quf@m @np thiell| 6 THEY- be cedinesd barivm sulideopd goore particles is
l 8r¥féfabﬂf Lﬂ%pgd By a&}{égxldg S i doRuRa lfé{mnﬂ-ﬂeffértn‘? of d8paque coating on the

barium-s ate 1 s radi opaque an dsin visualization
ofiydrdpe! furfitshlelic BhiA b@ﬁ@sBm@n sqlﬁtquig further agsispin reducing electrostatic

PLA c{sC{ﬁgt i%ﬂpgﬁ&?g {zls- u?glaﬁ l grfozpﬁbgpx%{lgﬁ Sisaotd%iotngﬁhumidlty, the barium

par es su s aggl omerati on
espeeitalds yo dunicngt mayieﬁg)sa:nd cHtdiows for fluid bed
coating of the PMA particles with an outer coating of

p@ﬁ%ﬁ t gﬁtﬁpysuﬁﬁtgvggétﬁg aid%x%:/gﬁgg Q8 tpgtﬁmﬁnpﬁncies may be

er core an dte core
awaieeﬂ gpssByk@l dr @mm}galfyl gj&féhdztathemart@keanw Phveyceabing a sufficient

par(tn!n o?s nagrrelmg%lﬁké Gihe E}% d;%{b'ﬁbéy'o%t ﬁleaf-l’ﬁg bJFgEigve'?hls will help to
t He®'Over a1 e nd esli on properties
eﬁﬁnt;wig rddne: ot ngamfpattheiamonﬁtepm iqiuﬂoe@ftewleydratmnwf the particles.

e R Mol ARy iR i afbF p Sk ped adhesion

I ptphdtegs. i N conpari son with coating the particles in a
dry state and then |l ater exposing the particles to a

S nsi Qn i i ch.the cor ri.icl-es [ 1. .
08" ol BB ARl 8l AR B e s v
shﬂrélame: ak thevebseprien plar tvatet @dublsorgaad é}reaiubisie s\pﬂiyﬁw@eikppre particles.
B0 2L KRR BB SRS kBt BN 8 which e koo
b@fatd)sbe Bacioped sl bt @ocanrid wetihehe asdi atd whick educdpaige of providing
electrostatic effects,that I, artigle si .
alcBRIRg CPBISah SBPIC BiFS 612y dR s B By, Vigifgno- 2 and others
b?f‘éfe’#&[ﬂi &H tA@ fdrandiScal 8eveGRURES Eirdilas T oflaeabdses irilt e@rbable sutures.
fects. OO 4] Bariumsul fate cr stals adherin

| Wé’@@laﬁ/ Fym HelaPRegies £1 &1 l@grgﬁﬁg r andhfinely ﬂ))(;rsgd plgm)ént that makes

CfhQ §>§Ilt1'c RKeEib®! biCliitiGRhdibn Aol BhItcBystANSizRakd dyeh hen impregnated in
surface by spraycoating a sufficient amunt of an

afie rne@plea#esowh@%@rmﬂelpwﬁwua@ﬂ ObE §isthec PNEPEFATY | e.
This will help to

[6076] Particles, including microparticles made in accordance with the foregoing process
for forming a core hydrogel polymer are then coated with PTFEP and/or its derivatives. Any

suitable coating process may be used, including solvent fluidized bed and/or spraying
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effectively reduce bariumsulfate particul ate matter
in solution after hydration of the particles.

wax@aplsry particles include PCT/US2007/082659
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3- anmopropyl -tri net hoxysil ane and sim |l ar sil ane-based
aedHsjued) Bio@@%rfﬁﬁferz{e@@gsﬁ%ts raly wetdbﬁfevﬁil tigign @tiidized food techniques in
i nprovin sual 1 zation of mcropartic made as. . .
OB GHEE S Prg TS R LSHh 408 B O e P a0 By they spin
ok @R ke QY@tréd?ﬁS' dge tPhreEhydraegaliive oBnfRalid p@hRISd in dilute solution for
Exenpl ary %es areﬁﬁyeferably t hose FDA dyes approved
ﬂ@ﬁWHEﬁﬁﬁ“U gloggine aHher&le known or to be devel oped
for safe non-toxic use in the body and which are

D’ﬂﬂ' e Bleni Vi DiRgsapeapt all Qick optutiass md]lc@aaihgl dyeeBe, acetone,

I ncl ude dyes such as D&C Vi o] et no. nd ot her

pheéft *Pﬂ“?e“ﬁpﬁ‘ﬁ@vbBthflo'fe“ﬁ’&oq“éasl‘mﬂ%"\ﬁog’é“ﬁﬁs‘f@g mix{yE§y A combinations

f Qe 60 MoBClre RO R URNEeckRS AOAAR 18 cShbIAESH with %b@ﬂﬁ acetate. Typical
bari um sulfate operates as an inorganic filler and

firplgrrgd dosgsarraians pnghdn ebeus ot O ik edorth 8-3pyFieht pegent PTFEP or its
V(ﬂe?‘ivg’tlw% ilﬂys&)!dngm mBiel frEREHIOMAHS 00 Qo UBMeight Y&kdlt PTFEP, and most

sl ze, when 1 npredgnated in the particles
amrsf@rdb i ﬁ@ut: 09pF cmebauaOy2 paight prcanhe lvihepld) ke wiskestood based on this

S&a EG S Mnad 9,97 e E@ﬁ;!idr@e?%melaaﬁ'b%dva@lgd M CLORA LhiEh®R for coating a

ein accor nce w-t foregoi ng process for
fp;mm adoaveeorie ishyrdfcogéthapel prrewhish ds tisvé in g BeptipFatHechniques and
p P and/ rivatli I e
ép%?‘ atlons dgscblbéds hgrgm ?@nlc“: n¥1§l ﬁg@%i}&ﬁbéﬁ?lﬁa | Zeictikp TgEP and/or its
amﬂh@mwspfa¥mﬂ@ﬂéMMHlques However, preferred results
may be achi eved using fluidized bed techni ques in
bed) &, PALLLE 0 MheShicR2 300" fedical and
\é\@g?égd tﬁ? oﬁgﬁbgsf%ﬁ%g%%hnﬁ% Hgﬁd@ Cg}:l n eWl thin the air ecieal an
smemmnt1ch@eii@T§@P soch derinbelizatien, péug/d'éh\’ﬁr}s ipregii delgrasqynd) and as
| ute utien for r.aylng I e
aceT &2 lf%6.77€) X nﬁfegrns ds?gl %ntélﬁotd@%(% rthgslglgig{ﬁi%g 19%&;543 a method of
Sminmhlzmgéalombﬂmyd&) &t}ityiﬁcarsmeats @, magetlofdjs process, commonly referred to

hexaf.| wor benze et on i m lar .

o SR TR FEb o Bl RORRTBaPleli Tsapt. o the ente

pY&kd rwittoreSor oy bf tAe ﬁdranties @ltbn@aveariohn Saﬁfmbmuneonp&mcuia}"ly useful
wth Jsoa cetate. i,cal preferred ntratio

e antr o oot EUBUEDe: BAETGRE PRERERNT prHpd tssues, for

Obxahip$e, d@¥dr Viaduke b€ disbrd&® litbotvarl Ehmﬁﬁnﬁblﬁdq&(ﬂﬁk&nﬁbﬂl&nam cells such

0.02 to 0,2 weight percent PTFEP,

d nost ferab
aBotitIOneISis{ naBl Pe B el b PrEFCALE. MRS G PFoance With the
uﬂl@@&ﬁk@ Qs BBEELh0E ahfl iy Bl SGLASHLR thdBlood h@ss&l)b@%nsbfnvaswe or non-
hydrogel core can be varied as can the technlque

c@aas:wgngh@émap%qeénowmww Jepelpgedindhettt B ehah agatheter, a syringe

% Mg lcGhinkSioHS eftidl el iit fn iR Rk 'Eﬁmedto%@ B&Uh%ﬁsorﬁ}ng portion of the
app ications described herein is forned

sbibseyerenitiy gechad. e the q@rw@%@ﬁ@eclpw dér"?e\ﬁﬁ?t?‘%éf desired, one
a&]&}d%l? }3&9895 ﬁﬂg{ £l been loaded with an active agent, such as a cytostatic agent, an

anti-inflammatory agent, an anti-mitogenic or cell proliferation active agent, a hormone, or any
other desirable active agent, as described herein. Embolization particles according to the

present invention are capable of demonstrating improved optical visibility, additional

3 s .
radiopacity, and an optimum specific density of about 1.17 g/em™. The embolization particles
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[0078] As previously discussed, the particles can be
used in various nedical and therapeutic applications,

wae pb/oas4enbol | zati on, drug delivery, imagi ng PCT/US2007/082659
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(ultrasound) and as tracer particles. For exanple, in
GA€hie imveslionandy, bd dxed itk eliffdran diy¢scls udelseraasnmetdiodoot for particle sizes,

rﬁiiﬂ;]‘?g%j A0 F"gfllag?lgigtglgg%rc cﬁﬁg%ﬁe%l o ¢ éj‘ﬁb\léez}sf ;’I gncf tofitrolled drug elution

esmbatigatckon, includes occludlng or obstructing at
| east a portion of a vessel, or the entire vesse
h one_or nor, articles i.nventi

he. f
SIH&W Ipr of¥dlie # serﬁlff?‘lzi?t éli'elripyufé’glﬂet Izlﬁnst“i)fe‘st rpéeg?rablﬁt taken into

ofonsli&e@se® &Edrep@nhﬁélﬂg;breﬁeﬁt&aiorIpﬁMEEeV&e NB@eSPﬁ@kblleedoggmg of a
vascularlzed ti ssues, for ex unor tissu

ciadsteabrsd idplNsTY PR HaY i |&é’aﬂ5¢%m$rla‘f%%ﬂﬂ gy medium. 1n

CRIG RN Nit GEIds a3t NinABdLNEABE thin®HS amlontSHf&Bntrast agent in the delivery
procedures t he gartlcle s) .are prepared i n_ accordan

vineium He aghisvethiieant dedy ¢lbBipretserie CoMRE! fpepreery. Clirently, the
ted into th d | i
ST Mv%@eﬁ%&% FEB kRGN B VDL NS ofsganing on the

in the art such a_a catheter e,

caivghEnr S Gt ThEndnoam st Pl OHRRE cpffaiasgpt modia wit

o%bg)rrﬁ%g’ gneg)gg %h@av@%&r ﬁtusLitgerg \?ggéiéﬁ W%OOH X€ gﬁ%ﬁ geﬂgﬁl buoef%ncy refers to
e cpar,

B4 1, S Bl RS LB i
a@”-mty ofahe pantidle lsrsﬁibs@amahisoﬁly saigfemthe mpdimmtin wirichdige mispended. Coated
SpyF-b B ST, SHLHE PRI o P By W s
Eﬁm@hncgzatfheanhqmanst zipq::kcecsna:elgmﬂaﬁ opptag agbrg iptesdshivery medium, however,

| nv‘? g{;a g\rc}sfug ebe}dpqsfe@t%or s&%{ Pregeﬁrg%’l] %%er%ltcclgggngl ngchni%u%s described herein.

optlnun1spe0|f|c density of about 1.17 g/cn1 The
e[ﬁb&tl]i Z aO’no mephad tiorcinesasing thi slensity ef thegrartivdss ibéy useo heavy water or

y nark [s_as ,note r
ol e R0, SR el i BRI EPL ARt dyplces o
dﬂllﬂ@bjﬂehdrwziﬁfng taéldzv@gintcrfoﬂhb qﬂrtd:ﬂ&sgfoelhﬂtterodnspersmn and buoyancy levels.
tlcs

t Ear a e}% A Egé 0079,] fidho ?8(5 glgﬁ?r e%owg{:jb@ C?%wétnage%t of at least about 5%

C@isd ElRR at iebmidue. ENswEer, emefdqailiatating @ﬁ%ttda&&cémrover time when the
partlcle dellvery Possi bl

I
CRriirere BSiP IV YorpeaySeBHIay et agents T iy s preforred tha

AR dsme D RRE ehePurfSdel Mey thadispemsioh finRel diietidepﬂ’lo al thinirSum or, more
desirable to include a certain mni num a

conserabdt: thi b contpast apsntdhe|roddsy ipaaplutien ng‘e PJIS%WS D;0.
sufficient levels of fluoroscopic contrast during
SHSAT Y. Afhh@nty, )Sart;biéﬁoﬁﬂll y e Blﬁi‘eru}fb}aiee wWithdedgelhydroxide and/or the

denS|ty is between 1.05 nd, 1.10 ep

ofing! teutEtid P%&*?*%ﬁﬁ%&i@éﬂw&l@w@ i g8 ?ﬂ% rﬁefﬁﬂ cOmpounds diffuse
| adjuRpinerihe 95‘!&1@1&& GuaPhi afbr RYBdulBElL af WiihetBAGyIRacid is formed or
i odi ne per_ have densitjes of 1.32-1 .34 g/cm. As

urdsmpibercaylis, acvddg égfgsﬁ%andﬁ}éqr@}ysenfzghed with cesium chloride.

[0082] The cesium increases the density of the particles, thereby increasing the ability to

add higher amounts of contrast agent. Typical buoyancy levels can be adjusted using the
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the ability of the particles to be substantially free
floating in solution that occurs when the density of

WO b@opasstd cl e is substantially the sanme as t hep@BUB2007/082659
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in which it is suspended. Coated particles forned in
agsiomdaneudiida thhebpn @s entbouniEatoansageaesgrbereded to the delivery

herein can rea bu nec) n.there i s approxinate .
FOUP B R AT R T TR e T 5t I A BYar cel th particles
S\Hﬁble::jtﬁmg'fﬁlofb@ébp e C@@lma;td zﬁ&mfcazgei%iﬂﬁh 130 @b eidl &0slighey higher than that
according to techniques describe erein. 080 e

ROHIEE POV BRI TR Frpe ‘E‘r?éefﬁh%?‘?sé$ 3P fpancement of
by WS Sor@hst RN VR ER byitBbut AQUh@4st lBnOXF steucfiiid Qhncei@diments where a
heavy water is used to swell the particles,

\ ! D20 . .
diedighaiye 0P eI IC ey WA PHYC FERET il RHISCLFS Apternative cesium
PRk %xﬁl@riﬁgﬁfhe BaticRE bUbyHREHM SN QUM IRAE sQHBRGYe!] &VleSto be used as an
Typically this leads to the ability to add higher
arvbuhtreatigenléeieT-ast agent of at | east about 5% usi ng
such a techni que. However, some equilibrating effect
CRANSHCCUThOVALvE-h&Bd WREHidREe RAT ihsibaife aB&skPNbRGIafttles, such as
w t h "an aqueous sol ution of contrasting agent. Thus, ,
i micrapapictss efor eghboHaRtIORMENOWIET ARPIDAIENE oFharthidgnpityr psker, buoyancy in
iRk a‘$§>&3ﬁ%§$§ﬂ%§ﬁér@& thiyESapRli&t A8 khd ReRerBd PAriIB @Keribed herein

ably,

nore pref at theé contrast agent be provided i
i andépr oty eizppliodHbcother|sywilan pargicles. At shaudbg understood that the disclosure is
| peleYiunmPafdtd oF FEBdG A #8Gn and that such
ﬂ(%tﬁ[n@ge;di t\érée E?‘Er%{??dégbzgﬁgg%}?gﬁhe tﬁ?ﬁgl Eeﬁ%hr al iszed nan _a e
pacitnigiee snayahavsebregdsr | inptisttiods Wi tothee axtiphaschicb rasdether acrylic-based
ch. conpounds_di S iuminto the particles, such
tS&Va‘ij?Ogg?gt gPﬁ’t%%oq%ée%% ﬁ“‘w”g‘“’iﬁ%t of polynethacrylic acid is
formed or polynmethacrylic acid is diffused and thereby
e0B4hed Awinoted cabsva rbatiih vl ffe . mPpOEBpYed Tsevasa she pere particles and the
| e Ra% {RBT thé Ghi€Sor bPREBYe particles usi
DS EIE YyRIARE R, Shhe SRR putes wsi an
cedini@stknagent fo fydivembedinahanty Alsey elgenie dricsppay similarly be included
adj usted. usin ecesi U e i : o] :
o5 2SS PSS SERTLAE ALSARRMS i o on
dikicweriy domsthy wsmad ds praléding edidparityentb aldidian icom ger€ed idenrsity increase

o g R 7 . o3 = et B Sl SoBBMME F pfugh g attows his

gberefit dven abbrghibkiintil ghdor fuldditatiat, aibwinggianelepiowisgémign to remain
benef | Ciﬁlw effects incl udi(?ei i ncrease in,ovetall oitate havi
dBRSPEy Hie RHANE SHAR POYIK PANE RIS 9F L1H; rpgipitate baving no
event Wh pliRidlogkaC&Mdla@gy. agent. For certain cancer

treatments where a radioactive isotope of cesiumis

desired, sych active agent, cap be, used as_an .
AlBBE I 11, ehoglee e G EPes PERUSR: WG CREOPST ey g various buoyancy
buey@nrt rofedadghoeseeh ive wod uidependastiyvet lin asmabhiort @ bevide the most
used _as an active treat rrentl sour cerﬁg‘log’g)83l The

abBg BORIGHSHEs fUAHAY G AEE RaFHClS Ao Hehes of

particles, such as mcroparticles for enbolization or

0}0086] apPhé GdkhusSalvhekrideemsibvys andéliverigiay actoy dgant to a localized

area within the body of a mammal. The method includes contacting the localized arca with at
least one of the particles of the invention as described above, such that an effective amount of

the active agent is released locally to the area. Diseases or pathologies that may be treated by
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solution are applicable properties may be applied in
to the preferred particles described herein and/ or may

wheooappisued for other simlar particles. It sheol/dsi»er/082659

10

5

20

25

30

understood that the disclosure is not linmted to

GRS MBMBN AP Wh@ahnbatio@lizddher ppehekpgidatar bi dleesctive agent
herein and that such techni ques g%% have

OIS S h HRORSES it Fbfogte SHERTIE hPhgRe. Suiable acive agents

aiﬁElMJié RsRasedidyigd, aeshsheandceicherds Pk ¥R EddCin PRy ird:e@:h&ﬁ .of disorders
[0084] As noted above, barium sulfate may be us

bl e epstiofdeseig! draplasts o tse 81ogtid Crahe” Sp@l&%ﬁp w&arapw:&@ims and irritable

CRRL ROnRbmb Nt HAGUGEH ] RS tn'i‘o@ InQtu@E 1R olthust RBOIGRES paclitaxel, cis-

particles using any techni que known or to be devel oped

i arbprdatinst antinpepdastio MERIVS. @owg@c1ng§n@prmep@gqrybl%mg agents, e.g., avf}3
I Pp%: These materi al s,

ﬁg% ﬁggﬁ) %y%nﬁhgggfﬁﬁﬁﬁgﬁ s al so contribute to an

increase in density as well as prOV|d|ng radi opaci ty

| IR0 i t Ifoke paoticde famukish feredelivery of Arrciys aeas ot Baldiaren is about
by tc# Qt?w"fltfq}\’ﬁg \kts%pgrﬁglagetgr Q¥e AR31 1HME APRMIERs hile tﬂﬁﬁfﬁe@% localized

benefit éven upon subst anti al
aarddsomﬂﬁlutﬂe npaemaliah dndy esineowringgspad/er eatksders ¢ a delivery device, without

ca\?\:ﬂ%g n‘?‘na@%r&% orcglq?lbﬁ]s 'f%?(%)&mé)?]e Iu%_gg S coﬁtre&%@ﬁ%e’i’lﬂ‘a%%&@tt &n be inserted

oat i ng can provi t precipitate having
nmtcefhfe@rbmoa"rtenhyzsd ub ogivemkntowmotcaed vyl if b@gBpched the area where the

t ﬁgglzgd Q(gmmsgratgo%tlso Qgeirecp dﬁﬁ%@@r@;o}x %t ﬁ)a ?)!alg%iegﬁnuz{ s‘:ﬁ’ltglglg 31%%0 dlon medium

oyancy €S no ove can .
i mamembemfltyroogh i cmdnm nawsrateetng qiovispeifiheremosthe body will be

Eglg)f If I%s?g It%tlé?‘fagtlfn t\\{l%\rgr 168%;% %ﬁ égé)r{ﬁ Sﬁg Fktglﬁn(f;leiﬁe %H&jerstood to a person of

| aelh udes apetdpdsn ﬁfedﬂ&isItlsi{&lﬁderﬁglquameLHEal&ngbpmme med:ums that are

| ocalized are thin the bod of a

| RETRIBS @ it G ERRG) Thahs BRaPi<Poth drba UTEh PAS. Padly Sther sutabl
sRfoghdaf nANint.Cl MSaebrdbi® NN eNfiirthar @mbdéiaeni edribed herein, the

above, such that an_effective appunt of the activ

a@é?ﬁ“opémrl‘éqeéégé@le?t&’ ﬁﬂsfgﬁr%‘?_)“ P'}"?E’Dé{’lgé?mcﬂﬁss@éwe%ongfmmg agent which

pﬁ'érﬁ&ésong QbstRakiyBYppRd i artRditibyt M & prEtRQCerhBRirkd® the particles
wherein the l'ocalized or topica! application of

tN@aﬁ@ﬁﬁ@@*ﬁ@@ﬁwg%8HW@V@§ysone benefit in contrast to
the systemc absorption of the drug. Suitable active

ag@eps;s 1 med {s&?m%%les&ﬁ&ﬁ@md@t:oh R esed ﬁlp@ép@te(?a sustained release
aC|ds agents used in the treatnment of %:sorders

tﬁémglagf@rr@fqataé@tq agant fpr gyladminjstratiqn. Thy foapulatiol eoppprises a particle, as

A SRR, abH L ‘?Jaﬁ&d W&h aRhéve erﬁn d’hé E)Bllyfn@h& ﬁarﬁg\é/%kz tzed may be hollow,
syndrone O her active agen ? I ncl ude tacro

shubstantinlly hoblaw ¢t sphid] | Ty gartigle aﬁa’éd}ﬁl Igggedswith the act;ve agent either by
Fa‘éﬁe{gﬁ&p E?%ﬁ@a@mﬁ‘%@ mesacth@ HRI @k DB1yRRALANELHEERUO he production of

I ng agents, e.g., I ntegrin bl ockers, which
[ mhnr@-mzectmmcl@tthmglp@wy drpgi@gﬂ;paspklat{on@f B@PNT’@F @elt or carrying out of a

rgrgzo?xtr%tg)% ér%gesgelAl\ge%éﬁvgify an Lﬂfofahé’cﬁp&%&t phBcR can be prepared and

subsequently immersed in solutions containing active agents. The particles are then incubated
in these solutions for a sufficient amount of time for the active agent to diffuse into the matrix
of the polymer. After drying the particles, the active agent will be refained in the polymer

particle. If this loading mechanism is utilized, drug loading can be controlled by adjusting
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1 to about 1,000 mmin dianmeter, the drug | oaded
m cr ospheres can be applied to localized areas wthin

wo b@omessaml | an body usi ng syringes and/ or cat he¢PUS208%082659
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20

25

a delivery device, w thout causing inadvertent

QG bSicomButiomOsf tBX ﬂ;ﬂﬂiaﬁon kiﬁﬂlﬂ@ aﬁldﬁﬂaﬁb\ﬁﬂgthe@gﬁmes fm the incubation
cat heter can be_insert t he inartery and its
ﬁﬁV%W%H@wﬁﬁ%PﬁﬁﬁEH”UﬁPgwo? mﬁ?@’? ed the area where

the localized admnistration is desired. A dispersion

oogdle PRIoEoCHES is divRioned thattheadting egdnt om teesdiccind s theomplement
i nj ected throu h the cathete %garant

Stb%é?tfoind) f thepartigles;ig @ S%%E’d‘%lsw thl eg%]ag {] tg ;gikXies are being used in

te@lcBRt oMetibokifatign bRReRE:. DEadsxatipiy, ﬁif mb a@BjucAs WiitH one wishes to
be understoqd to a person of skil

i HjnEBEF blooR gt e Fioe %ﬁwaﬁﬁﬁﬁmﬂ ﬁ%&fﬂig)es used in the occlusion
a&ﬁ@@&ﬁ@&tﬁm"@&’g‘ Hﬁ‘iﬁan@ﬂ%@ém@ig@nﬂﬁ NQWA aMEimi@ickBugdevel oped

in the art, such as, e.g., sallne PBS or any ot her

sui t abl e hyS|oIog|caI ccor dan

R R MR (R LR S SRR e Abdits Throuen a blood

' %ée‘# destheNcdvitl ¢ b akinenaliag pelsi The hittod dhdigiepadjtdtidl @sto the vessel,
and a contrasting agent which particles are

SEHYEY O Rneiyjt %ﬁi%ﬁﬁ%‘r@élﬂch FRvitRaT ¥gsele FigRAst php tacer particle, wherein the
PERELSA&Te REPRN: ABRkiclelpRGaRAN h&bRBn@NAtHEhS frocedures described above.
detecti bl e through fluoroscopy. [0088] The polynerlc

particles of the invention may be use %6

si¥89Yi nedhg @q:cgb%‘t;ql%pﬁwxgﬂqd&q cgptras, agg{‘g %xg gﬁtm *hg visualization of

O{h@ aRERI | '1t§§a§@§ Hf?éhghﬁ@bcf@rcmﬁlt)a%kﬁ)ﬂ v@@@lp bhB@Sotker locale. In general,
Flc | e, descri bed above, | oaded th an act

afgéms appﬁwethsbﬂngﬂﬁerrwti%f‘é@m BTt peyasdn ??ayn 15 r#nse |°gex‘?0“’f 1 to about
Fna%tsﬁe@hk ihald 1(955 sl bhe Hiidahld HeI6ARIAM. However, the

Ioa ed wit he ac ve agent either by dispersion or

spﬂm%itSl oy b off g sa:@tsp \k@ga@gefﬁvt thipurpese pbpy AEMos Bragigrepgh to occlude

P ShiZRGs P Wnfch&f d b

he b s E REPSaTb: OF el FF0Tbn RSP Sk procpdure is being

ospptied.r yi ng out of a cryoextraction process.

Al ternatively, an unloaded polynmer particle can be

p Oﬁ red;qpd, SHDSEMeMaby w';Wo%?rgst lhBer® Qhalt | hl%@t?ment can be visualized
i ni ng 2Bt ve agents. e particies are then

i mﬂu bataydnidhinchegreanyoptheri m@*a#twg RN éﬂ?@ﬁ@mar?wh? contrast agent

of .t ] t i Rl of the particl

ut%hzeeljreH;) \ﬁ} h?ﬁh?@gﬂt}}f@s cﬁ o ?V%ncgaﬁftﬂ%ea%eg{r ?f?ec eso tt ¢ particles may

abd vivneliagierstngw H-NMiebased a:mre@brltmnmgn@hpol yner particle.

If this |oading mechanismis utilized, drug |oading

¢ bl Sthd g QN CERbih A HP@&nQ&t t with

ﬁﬁgﬂncugg{k{sg%d %}8 r%a % r em)%r% t he parlt | tg les fr omagen Wi

t palyercaobtitg. orherpedireencpiteng ragy @qmrist bRy POty Beidiopingy to be developed

has. been at alned e

t i &Pe lﬁ’ em(gccim% any @1%2%1? 'ggf elg‘“’theéaé gsoaﬁg%&\féat?' A8fkern of toxicity

caitpl respeat tot the @;mtranm@ﬁt tlh@ p@mmbicltbsf fha ene or more coating is non-

I c { [
béﬁoﬁeﬁg@é [ig,]epg r&%l‘r ﬁ? é}re % Mme uaf;zga{lpg #dc?%u?cé dsﬁélﬁf:ontrast agents
Faky exarpided (¢.5. tiba he SES&oftc@nwhitioim} Gatbegw}ﬁhesormmt enhancing agents

such as ionic or nonionic Iodine-containing compounds (Imeron™, Optiray™, etc.).
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mnimze blood flowis a tunor tissue, one may wish to
| oad the particles used in the occlusion with a

wW@yiosisee ¢ drug, anti angi ogeni c agents, or anpCT/US2007/082659
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antimtotic drug. [0090] Also provided is a nmethod of
tjoewsing WherepasgRoe redonancpaiftaginl e( MR oid gdmpsoyeklofd visualization, the

vessel or other cavijty [n a ma I jan body. The net hod

RO R8T ) WoRPRES T OF FaPst DBBIthS Bagh fhyre S, CompuAds, such as
COMBHhtimasH 8eMRurh CchSMEE, 28a Y foythOds iy @88 Rhowitdo theast

one tracer particle, wherein the tracer particle is at

| e a particle, prepared in accordance w the . .
IOBEL o S8ehE b B B S0 D00 £ T oL iy hent invention can be
Rabdnab Bc TBYved TohuglearfoGo hidragd polgest, stidhats Pobyneatiadryilin acid and the
the visualization o&,the particI%H%s.it ﬁas%gs théough rih
t!H&: W6 RFORAAIPY Of B VELL compniyr dp R HipEEkEonep fare carth or
OSRE mMtals, infhyt (B iBtaRRPlal GablE AhiSTBkdcabn PAIhtdeCotPo@ide, such as by ionic

preferred, such as those in the range of about 1 to )
gn or accumulation

awestinking prRim gy et HIGrgetion. theprpuifing &ordavagzhde yeieny

| DIRGE €8nb&ings (@ BhROES bl LtiMe ?‘%‘Gﬁﬁ%lrfor 5 barhaitibieh@ S frect of such
may be of any size so long as, for th

i > _ i S purpose, they
asopapnds|imygeue pobeimeds axcetditdo tareepidavapEssel , body

cavity, or adjacent cavity or vessel to which the

P@sRAUr €nd ivBRIAGIAPRLIAE: thkARARId bf cdrR@nddaiitdnCéiBanced ultrasound
are |'oaded with a contrast agent, their novenent can

bigmaging papdederd (FncEraRay ayin padaRith €8 thigrongrijasogdqaipister to the ultrasound
C%{eﬁ@e& §da0%nP 59@&911’15&%%@@@%&96@& thO QLA dFfecBB8Ndne wishes to
utilized. However, if the particles do not contain a

comtatiast Sushadministiagon pambeotccenplishad by emeicigykngun or to be developed

Vi SHalk i Z e U Sl oV Bele COMPHLEHAAROG RRANYvasive medical
[%aggfh1&gggék?%ﬁ%ggﬁgsﬁgﬁggggt ?he.tyébeysparticle %ﬁwen? A
cdavicai anidfrg ba acwigicebistisiage it suph tisthad poisyraderakle &t ysggparticles which are
T, ol ' ' e To B2 0 %
TR % T A6 RTESA BN POy P DR 200,
plehy pns 30%f attidust aboitst08in pt least Rlodut §0°6r atdawsicabont §)P%, at least about 90%,
toxicity w respect .to the ntras dd .

S e SRS, e SR Rl g erddhoa porion o
bilegeghrdsdidcewhide paadishgs wrimbie Whtlana vafhibh® be bound by theory, it is

vi sual i zati on pr.ocedyre uch contrast ,agents. « »
oSG DG PG Rehs B e G0 LB ARk RIE e Hfasound “echo
r agh @OhaEPAbRpC 8dsAShargBhRREl gnBERINSths Yelfowmdingaitisee. The hollow

or noni oni ¢ | odi ne-cont ai ni co unds (| meron(t.

S Ay B partiaes a5 14 GOSN S TR gHEY € I Ba A eLe.
imaging (MRI) is enployed for visuazation, the

CP]OBT]aSt TAggmtent divhaiopnoiirted] rayted &y el owing @ratiies, which are
class of rare_earth conpounds, such. as Gadg{iniumandf On th
SBOHP IS RONEHEN 31 BB VAR JBPISBIS TAions AP IE SESWCRE On the

taﬁt@fyt, it 5009R] ciSirRCendehtroiyiHit0@edrt car Be GadmpoRgitius i dther aspects,
enbodi nents of the present invention can be chosen t% .
bembraimeey edifisalnsa A ATH VA g@@Pf B rcgn‘éﬁ%," TEYfURg g description

PRlyilBlRa6E ki tRerfGtwds @ held@rdinary skill in the art without departing from the

spirit of the present invention or the scope of the appended claims.

[0098] Further, it is to be understood that this invention is not limited to specific

materials, agents, polyphosphazenes, or other compounds used and disclosed in the

25



i ke, the incorporation of nultivalent netal conpounds
i ncl udi ng aforenentioned rare earth or other netals,

woybasid i tate a favorable ionic interacti on pET/URBSB082659
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compounds, such as by ionic crosslinking or simlar

| i@Pdr@ioh AtriB&at hedin, 1h&1utﬁng)rnaﬁé dillogirfeaxahpleqraalohad of these can vary.
retentlon or .accu i on of thes onpounds in the o
PRIt B AHTHEHED Hb TIPS e Greo L P PPy deserting
efck@Gtar Abpedld O cHOOMAMAE Snd B NeRTHidsd mﬂhiﬁﬁ@t Should the usage or
according to the present invention. EOOQ

The
i URAPIPSN uKH db Abhifaienss thahis IRgPRSHCHPY &ﬁé?f?%ﬁeﬁa“%‘a‘t‘”%*he usage
e&hé%ﬁglogy tsa$ WNKls | TRUWsHY, AOGRGH IAd (t@@xﬂﬁ&b?ﬁ Y )this | disclosure
order to do this, one may adm nister to the ultrasound
sibfrelst at | east one hol | ow mi crocapsule to the area

of the ultrasound subject that one wi shes to

Vipgyg! | ZenlcUmbicadMoteBl EQtidftrA@R ibepare&dMPldgadie Cehgrade and
any means known or to be developed in the art,

i TSl ihg Bypeysemehericsyii W@@p@aqfﬁ@q REPtioE o @polyphosphazene of

| RKARYRioAr isNABvilay Qﬁihvﬁlenﬁﬂ{h‘éﬁb o@*% }C[Ess(tﬁmﬂfr@th yphosphazene]
surgical incision. In such method, {:é):refera eto

udeF peelyinet edicinehbapepiied esRrdng quHsSt é’ﬁ pigfippjication Publication
hf% | ﬁ%/@ksﬁxa hﬁ‘é’érﬂﬁet?@f weﬁ fs h%ﬂ%ﬂﬁéo%ﬂ?atted' By 1BRHAke.t O

|"east about % at | east abolt % at | east about
40% at | east about 50% at | east about 80% at | east

al98ifo] 9o%sowni%5ﬁen%¢t@m@th6quwewltﬁﬁt% FEp At 41| @pe Fhelisclosed or
ﬁgllm%\ﬁ’ RAT Lot ﬁ‘esa QE%WBIe%Iﬁr QdighR, @ay@P"tﬂr&i&@ss@g Joh@entratlons

trasound su Jec one W shes to’ i mge.
nempwiagisn gnd @ed&eb@uwtmﬂeﬁ H‘édWiOS@ or plging ﬂ'é’éﬂﬂ‘é?t“é(f%h possible

t%be‘f hl%atp%gl% i Gl ?& gn%ﬂf:qef}sgﬁabw tdeﬁlﬁ%géj ln@ﬁgf:ﬁgb){ny sub-ranges

I NCreasi ng e ‘ult Fasound e to their a
densinpyssghdwge). Weenxagriparkd the Afpdicauy disdng ?ﬂgdalm a chemical

ti ssi 0 I
r e]ple Clgavm% %%a,rnaﬁsﬁgﬁb%}é F 1 I%Sq% E)Ie}ﬁwgeatfméﬁnog% rggilgants intent is
[ M%}osérhedpmemdnfiduanyem)r possibl rugnbehénat subh algtngat:@dd pycompass,

|t E%g{ﬁ{%lﬂ\ll\)gg ré}g (? f,?g(%%cef&’rffl m:erlaSt’l { ﬁ% ulscigs%[reh%a{: Qrpg’lkf/l s%gstituent or

t @x@&@ odn ha@a fibfel ©A0tcadDY atoirks, Appli::mtbm&mk aao Ira;cxte that the alkyl group

ABECh &1 chndoai mirdal®: Kot |t hd® bhdeliact af sipgs aoms. I

t hekeebxaMpi€ by taf dlﬁﬂosbﬁ:a;ﬂmﬁhgcﬂob]ﬂleda@iiﬁ\t‘d @dlarﬁé’tehﬁr@pmxlmately 500
can_suggest tf\;emsel ves tq one n

afor OQf *fﬁoﬁPPf&éﬁ‘ér@q!Wg WY HRIR éhsglﬁﬁqrp tthear X]lteﬁlém {Jaé égen{mcrospheres

| RWentdifRete oftaBfrosmaRgy 860 Eulﬂea[gﬁ?&ﬁlﬂﬁi@@ ﬁb%ﬂlﬁ‘[&ppl[OQQl%e]ly 520 ym,
Furt heri it i sbﬁo be ubrf1der stood that this | nventl

i S
n@iprq”iiﬁiﬂ@b@ 30 FeproKineatsln O & pit dppreygeaely 550 pm, approxlmately >60
pa%&%@fﬁ%ﬁ? &30 [, Qaﬂapr%kln%l?%@dﬁmu%%f;m@ﬂ%telf 590 pm, and/or

sed I n theinvention described herein, inc udi ng
i ﬁi?)}?tr%@mﬁ@lyl P ngmex ipling, apy @AEh Of Sﬁ%@éecﬁwomawed therein.

I c in alm r
héﬁéolr%hglg %%Efe%ﬁg%g%?%ghgg%g{ tggb'i‘mtl%eouti 6F ficnek 9195)’ H88fhal members

escri bi ng part i cul ar
astselch 8 gorupeivblodingany subaridggssor sombinatienydé qult-tanggs within the group,

khra‘ﬂ tcelmnge cﬁt}%ﬁ gcctol:h%éj%?gq‘aﬁge or in any similar manner, if for any reason

Applicants choose to claim less than the full measure of the disclosure, for example, to
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term nol ogy used in any reference that is incorporated
by reference conflict with the usage or term nol ogy

waois@d/oi4349 hi s di scl osure, the usage and term nedDYF2007/082659
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this disclosure controls. [0099] Unless indicated
aich@imwifeea réfermer dbiunpplicants epontadrd nf degeaese of the filing of the
Cen.igrade and pressure is at or near atnospheric. An

hﬁ“@“of the preparation of a pol yphosphazene of
this invention is provided with the synthesis of
ploX xMPLE(t ri f 1 uor oet hoxy) phosphazene] (PzF) pol yner,
whi ch may be prepared according to U S. Patent

at

OBl oo el SRR DRer SR ERLE, SO QBRI proparea
Afisg aupdless dohdios atm chrapated rbm dsolwigenl BER prigmerod! aamyplecular weight

I ed or.clai e
n%ﬁgc%{?%’? ]\/\é? 8?3{%/%1& ﬁo}j‘veg{re‘z?‘? Eﬁg gostggs&ﬂggg r{% @ﬁ{ ?g?l?gl%fs s,elutlon. Four
tl@ﬂﬁ’i@tér&tdﬂtﬁﬁ podncks tshhi‘ubn ks mahuallsz driyiped dred ltqouidiiggge@gging a5 ml

or clai di vi.dual | y. eac ssi.bl e nunb
r%ﬁl@%@ C F 1Spersian WSTJ Gélﬁg Cﬁlg L& g'ozﬁin F ES{} E} 1]1ters otP antane (See
SEIB- I ANORScrAREPIFPIBS s&d allhveddedo rprocEéxf f(ﬁxl&mp H@/s \ﬂubsn:qtlehﬁy, polymeric

App Ilcants di scl gse or claima c havi ng
EAIC 5 RS TOm B AR n G bR MR B ARt D
Applicants' intent is to disclose or claim

i pRAWEt |y every possi bl e nunmber that such a range
coul d enconpass, consistent with the disclosure

SERET: LS Sispos bR RETH F ARG PRSI g m were prepared

aFigstsa pAp@kl edntos Warst}:&qiarddsb}t disqobadng ETFIEiapolb/imer aif :kydoiecular weight
?_ixo p §H“a(§§“ %’T;ylzéCfgﬁe T%’gob%ﬂ héO/ &W\B%ﬁﬁiy%%r S%I%h?n Fourtrﬁ; liliters of this
exaiRbesoliiont Res ﬂiaﬁﬁﬂill@S&H@erﬁ hat Iguit esphar esinhave ml syringe. This
di anet er of  appr oxi 500

GGG Ui FRTER] h SEVSOYE of ey PUTIeR: ol ghn Py (iepde 2) The

NG EQSRARIEFasRAY R e Biotiradted & tte a@@r @iﬂbd’é@tx@kiy 0@ dr particles were
approxi mately 510 nm approxi mately 5

appieosd Ffﬁméwe%ﬁ@n ﬂﬁﬁse!a?as MGG Aadradypt %‘4d3 ‘m
approxi mately 550 mm approximately 560 mm

aprpexmet el y 570 mm approxi mately 580 mm
approxi mately 590 mm and/or approximately 600 mm

/_\E@é&ﬂl ng'f Xp&ﬁ glg\élﬁé gs aé{g'eré%n el%%m}%%s%t%g t(:)) Eg@ eISnWere prepared.

Orst O4 @pyﬁlleu@lﬂutamywasnﬁeparauw dismniiieys S’TEEP $)UI;h1ea ofyr outpecular weight
|nclug|ng any

wi %ﬂpng/p}%nbxpggbhseglﬁﬁ eetg%%rob)g?ag}o é?%&ie@yr&%ﬁs&lqﬁn 9ESur milliliters

r 8NGR RIynidd s@iors il haduaTRaASHed ihth HqQld rﬂtﬁ(}’geh e@%@ﬁ 5 ml syringe. This
Applicants choose to claimless than @ﬂe fall

filquﬁ@ord wag fi@gqgllsfgi ORtR A f@ggrhlﬁygr oft l(;gcne Hgrs p&a ]a‘) {a 5\% eehanollpentane

: ﬁ%@nfﬁl et hat 2°§0p| Tﬁéirﬂr}soeﬂfrfculéﬂaw alefved@tiot p@cdcddMBor three days.
O t he
Subsequently, po ?ymenc particles were retrieved from the reaction vessel, and dried under

reduced pressure at 21° C.
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application. EXAMPLE 1 [00101] M crospheres having a
di anmeter of approxinmately 500 to 600 nm were prepared.

wWo-2009014539 pol ynmer sol ution was prepared by di sBOI/vUS1097/082659
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PTFEP pol ymer of a nol ecul ar weight 3x1 06 g/nol in
tieap@iiyner sol vent ethyl acetate to obtain a 2%
(wt/v) polyner solution. Four milliliters of this

CAVYBTL FOLERAE KRR EOHY BRI Sl LWl v e

diifspense dmandotutian fwa@maieayﬁrdiﬂbivmﬁﬂﬂ pdlyherd a)!ﬁloiecular welght

T PR T AT
PN $rh& @3utivBr Cas Bhfilagy efiphéd Mt hguidediob@nusigsaed mlagydnge. This

were air dried at 21 EXAVPLE crosp re
hHSRERYP e iRt ogfo aaﬁﬁ%ea%?%f’%fﬁ R e S SGE S

PEeR& 8 ion Flak Sllowd 1B PHLBRI fob Bk détdady) %&qﬂérﬁ@@ﬁ(ﬁﬁnéﬁ’c polymers were
di ssol vi ng PTFEP pol ynmer of a nDIecuI r weig %bBXICB

grEHisved ﬁoeﬁwpa%@etf%?ﬁ% apdrgskuaer r5dues ?WSP{F)M | ymer
solution. Four mlliliters of this polyner solution

vasAaANEnuad |y dripped into liquid nitrogen using a 5 n
syringe Thi s dispersion was dispensed onto a frozen

B b0 TG0 el Py e e

Suibss any@nhbwsolm@hmrﬁr@a&arﬂy ﬁkseslwgePEFerpmlyﬁme@r £ mmcular weight
the re actlon vesseI and were

Eb@&MbL@mg [R5 glgf]xamn@ F‘b%‘ﬁﬁ‘é r“ezs/" hvg{d/v} Hagzg\ea ]soilmé)pe Fows milliliters of this

Ry fBlRhYwR0Rahn16 Qogpau \A@tbehcpﬁcenafo@eh uFihg St 5 @l syringe. This
pol ymer solution was prepared by |ssoly|ng PT

p@pgpﬁ%qn WRS iSPRRPLleNta P fWéF‘b }?t}erlgxlf()dgl lél}tﬁrﬁpf anl: F(v/v) ethanol/diethy!

n&ﬂé}y;hb&&pm(ﬂeé‘ ﬂ%OQG) tﬂleogyééxﬂa&loﬁo/&’vﬁs\’\éllw@edp@' MO®Ed for three days.
sol ution. Four l[iliters of this béner sol ution

WeiEhSprianidy, | Rl serraris F;@glq 95t IR ﬁ@ﬁ@pﬁpdnﬁ‘@m & [EAGHPTH gesgel5anﬁl-| dried under

S bgpersion was dlspensed onto a frozen
%{j/ﬁée%ggfesi@%é‘rﬁ Pliters of a 1 9 (v/v)

ethanoHﬁgentane m xture (See Fig. 2 ). The
ckyodildati on was all owed to proceed for three days.
Subsequently, polymeric particles were retrieved from

{0@16@ ach{i@bs \ﬁ@x%§ @hvin@8 dilﬂ;ﬁdt@d)f%ﬁ@&mﬁﬁﬂjd GO0l 1 6EE fhir ere prepared.
LE 4 [00104] Nlcrosp eres_havin

et B7oF" s 1B Y el 15006 B0 RFE WP ST e amslgeular weight
FB{ E%ﬁ g/n?ol RE Ieﬁﬁ??éceﬁa@! 6t dtlin WS, PK@PoBEnd YoKitisS OFWhrMgilliliters of this
P~pol ymer “of a nol ecul ar wei ght
poiymer solution was manually dripped into liquid nitrogen using a 5 ml syringe. This
dispersion was dispensed onto a frozen layer of 150 milliliters of hexane. (See Fig. 2.) The
cryoextraction was allowed to proceed for three days. Subsequently, polymeric particles were

retrieved from the reaction vessel and air dried at 21° C.
EXAMPLE 7

[60107] Microspheres having a diameter of approximately 500 to 600 um were prepared.
First, a polymer solution was prepared by dissolving PTFEP polymer of a molecular weight

3x10° g/mol in ethyl acetate to obtain a 2% (wt/v) polymer solution. Four milliliters of this
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9x1 06 g/nmol in isoarnyl ketone to obtain a 2% (w/v)
pol yner solution. Four mlliliters of this polyner

weodoabism was manual |y dripped into |iquid nitrPODER2007/082659
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using a 5 m syringe. This dispersion was di spensed
optlgn@ dolwive nwisayenuatly dripPedmidid iiiqhtdemsogffn paugt anfeml syringe.  This

(ggp%fﬁlﬁ(%ng\ggsd%%gseegf@g %Y ﬁg%ﬁ%ﬁ%ye? %g%al} étegs er e‘ihanglr %ggeeg;g 2.) The

I @l ddxaN@bnfvomib el toeaskedfidr teasdlys. alﬁbsqueeﬁiy qmdﬁ‘rer:c particles were

reduce essure at 2

Mere&%‘g’?ﬁgF & TRARYPR §eEe g HERar] B! aSp?rg?( Phbcle Yems gtizegoly sel-like
G 0 WO wRFeNaFed inkhdpst , a pol ymer sol ution was

prepared by dissol ving PTFEP pol yner of a nol ecul ar

mg*gg&q%%{l 06 g/nol in cycl ohexanone to obtain a 2%

( ymer solution. Four milliliters of this

pol ynmer sol ution was manual |y dropped into liquid
n[{]ﬂl@genl\/lieba’pge:as Bavihg sylliaimgﬂ of Bhprexitiasghe 680 tmé&(hgm were prepared.

d onto a frozen .0f . 150 r :

T RRCOR Gt obnBr R Ty SR ot Y bl B €y utar weigh
Thea ot gbﬁ&ﬂxﬁ el mme/\asabaduh @m’d (m) @bmdommn tﬁmenmiliters of this
days. sequent | es were ret ved. .
PR BAct PoRt UL Ecirarh b L AReST B dg® ™ Srimse.  This
PaigSsHsewad diddenSed EXANHlEeD1aly 006D MilaRes @h&fe&ﬁﬂether (See Fig. 2.)
having a di ameter of a oXi teLy 500 to 600
pf Bpay e tragtiongyas alfoped %ww% Ut iR ds %ibéw%? B\}lymem particles
dbv%éqgt\‘ﬂe{‘f@i FIRFER RALOIBsef adl APUS&LAaN1e Wi YR redXfanPPBarticles were,
g/mol in ethyl acetate to obtain a 2% (w/v) pol yner
sefaidnome. cmapact #d ynifpiplysghegicalt hi s pol yner sol ution
was manual |y dripped into liquid nitrogen using a 5 n
sykiangig.g ghi s di spersion was di spensed onto a frozen
| ayer of 150 milliliters of hexane. ( See Fig 2. ) The

SRR Aty Memare oot o LG Gatas e Dy e or ey

t e’ BALhdOHINAES Blquansiiragdh Wid ﬂdwl@tadaéd (ﬁatﬂEP{eAMRLEa Vent froze. The
[0010Q7] Nlcrospheres having a di aneter

apprdRiamdted) fg} e gt fk%@déﬁgair}fﬁum}lg()%ﬁne%p éla: anig?qngf)f ligpid nitrogen rose

pQépY&ﬁl‘hﬂt%?f' Yol MMe@ hRBAFQUy dcatlly 958 cVvihd BorRPIdHiiit layer The vessel
mer of a nolecular weight 3x1 06 g/nol in

ab’é% ‘a@@dtvathc?@tlasuﬂﬁt%i Ixbppdu ;sxr)ngﬁ BFv%@ngﬁtqﬁ%ﬁeéqﬂd@mg to a syringe
n};urhf) ngé ﬁ&éteefmrwghsa%%asmamﬁgln%é gp was manual |y

Ipped into liquid nitrogen using a 5 m syringe.
Thi s dlsger3|on was di spensed ontq a froafn l.aye %
LETHI 1 1T SEFRECORITEE RRABTY (TSR P §1as 21554 fhgiabense between 5 1o 13

ChY 6% &Ghd 90 W@%g%lrﬂ pVRdert S1RIAGR 8thyf fctatd) SR/ IEAYS the cryovessel.
Subsequently, polyneric particles were
The rate of the pump was adjusted to approximately 10 milliliters dispensing volume per hour.
A Teflon® cylinder with one inlet and one to eight outlets is used to distribute the dispensed
volumes into several vessels in parallel. (It is preferable that the ratio of solvent to non-solvent
volume stays below 10% (v/v). Otherwise the particles may adhere to one another.) After the
polymer solution was completely dispensed into the vessel, another 100 milliliters of non-

solvent was slowly poured on top of the liquid nitrogen.
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retrieved fromthe reaction vessel and air dried at 21
C. The particles were noticeably gel-like and after

waleooongiswer e el | ipsoid in shape. EXAMPLE 8 [ 00ROB1S2007/082659
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M crospheres having a diameter of approximately 500 to
6001 1M B @rrping par @i, prédesss it,is Aotpdihyneis ﬁéﬂembiediﬂaﬂl&%meedle tips used

\F,J\ére ggée%g%g%ﬁgsln&? ol thag o P le%cgﬁtéon@ Y, 3B%Tgﬁ0Hp18g gb}tance shouid be

(b e \anPOdrY "B fth 8 ShcUirbSlBts aﬁ@dﬂiy Bality Inirh &lidel@kink it the liquid nitrogen
pol yner. sol uti on was manual 'y dripped into |iquid

MROR JYBAE Ui sHY2%- 5 M syringe. This di spersion was
di spensed onto a frozen layer of 150 mlliliters of
[{(}Gif?.)ﬂ ethReNiquidSagrokbd.in 2hd vERRI Gﬁ@goamrya@nmm wassvaporate, taking
| owed to proceed for three §§§f Subse
d

SRy i) o SheuBenss et 5 bR H Rl gpfmer soluton

v&Ssiels, AMdrabh, sSil Bth At cAd nba-sdibent asiel drdtHer PAT 41 :ﬁthﬂbsnon the now
were, after dr npact  and unlforn1¥ spheri
[l

EelRbDEYTey @@@m]u%ﬂ\l@éwrf rerispv e fromyvs eespel B Sigm tf?ﬁﬁon They were
Féiﬁ)'weg tcy\@g 4 'r(!»ejn?{ém%rtahlrél%) aff@rbi IalelyEEmPHutediaBd Beh were ready for use
non-sol vent. Liquid nitrogen was slowy
aidder ofithe kpplichiéona descEbidherinf r oze. The vessel was then

filled wwth additional liquid nitrogen, until the
apRuURtp(@f1J i quid nitrogen rose approximately 5 to 10
cm when neasured vertically above the non- solvent

| ayer. The vesse|l was closed with an sul at ed and
a[OéHCﬁ] ng@h?w@écd?sé’h‘if%ﬁréﬁaﬁggbx/ fhg pf(écfefsso?.lfl § pﬁe r wereS éxammed for shape

Syld f8fc @%m?pmyl tﬂsﬁﬁtﬁcﬁﬂ n{nf}b&ldﬁth s@axﬁr@ bleamnmmogcape (SEM) and
the lid. [00110] The syringe hown in

\Aﬁ@mlfsf@tFet"@J‘C@?%énérée Bt erh e pBrss 419 SPFP LR Pﬁgo%f’\ and 3B). Fig.
t [@ o\xfsoihéQns%ﬁﬂere@Q{k Xl‘f@?frap%éﬂr Wisin@ Minl dpti€dl DikrodGept at @x magnification.
Into the cryovessel. The rate of the punp was
aHgguéBe&i}owa aapisresrheTa e ity APROATFI USIg| 4 SEPRIng; cdGSERR inpigroscope at 100x
\Y égﬂgeﬁgﬁ hour. A Teflon(r) cylinder with one inlet
one to eight outlets is used to dlstrlbute the

dlspensed vol unmes into several vessels in para
(100114 pHerepapica thahavrfacheqrplialesyst theoimjeaded ﬁ@eres is typical for semi-

ﬁgsté Bhy ?(n%mg@ 2 bl g%@%%sh%h%ée@a(&&vh\ﬁm HILD 8 WIS & ystalline regions

part es may adhere to one another.) After the
p@t)pn@alegbﬂhmugmpt \ymssawmuéfg@ yIgi sgrf@qq:saé AiETRPYOia nature, with pore

| f. t
v ?%&%]dn%%{}%ln ﬁgonﬁ)%%germo iy ﬁﬂlérgfngtlﬁ:% n E?i?r&%g\elﬁn[ O\(I)v?i 1 i

carryi ng out thlsﬁgrocess it is noted that it is
ptgt BilabPertickadoadtre vtk eivanct ippiinusae 2fsgranglyspb e geanning electron

aﬁﬁcr ézﬁ%’ Qlﬂg}%‘ gﬁgﬁ%c%{r& e $dsgR of ﬁg:gé hl@nad Lah bd stb@n in Figs. 4A and

be nore than 5 °cm so that
tﬁg-@@bplets ai ded by gravity immediately sink into
the liquid nitrogen

EXAMPLE 11

[00116] Several polymerizations were carried out using varying combinations of PMMA
and three different crosslinking monomers (EDGMA, DEGDMA and TEGDMA), different
radical initiators (benzoyl peroxide (BPO) and lauroyl peroxide (LPO), EDTA as a complexing
agent and varying dispersants (Cyanamer 370M, polyacrylic acid (PAA) and varying types of
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upon hitting the surface.
t he vessel

[00112] The quid nitrogen in
was slowy allowed to evaporate, taking

wa@p@ooxisamt el y one day. The non-sol vent sl ow yPOBYS2001/082659

nmelt, and the polyner solution droplets, still frozen,
%:@[}Jﬁldymaﬂ:ohé]G(PVQJ) do Relewothy @ndferrf ¢e¢ pamolehelln dayie @blymenzat;ons
i ncubation, the now gelled polyner beads (particles)
Vb@ﬂl@mr;ﬁbﬁplﬁtéeﬁlfﬁef @imtioh eNy g H5®)/Nidy, Khplag ufadl trads aeerved that some
They were allowed to dry at roomtenperature for
aﬁphmwhm@rweﬂﬁremm wsu@pafit ldes tondse eyi:reeoa"d:y?smmntwgé concentration

sieg)éf ilérjre ?Eté\e ﬁFB?r%aé'x | N deseld gh %r? ﬁpearlﬁ)&s@éj lDEar% exothermic

et BT e

5 E:Xéi:ﬂiph &oikem{geaqeﬁamam@drgﬁmc plsdsamxdmnawbameof the vitrification phase.
ti m.cros sSC ing electron, .
%@?g&ﬁcﬁgg Eékﬁ}f ed agg 8}%\?&@ ?@f %‘C?ﬁsﬁlgf%g Sg; s%smf}é Yow in Table 1,
resith inSiudés thbesgpontat, ¥ seen@dtidns iolwbaction Ergiitions foramdh samples (1-6).
3B). Fig. 3A shows the m crospheres as they appear
' n optical mcroscope at 4x magnification. Fig.
LB@L‘EEIE@S a m crosphere as it appears using a scanning
Sampgl ectyr ony croscoge at— 0Oy magnificagion, 0016471t 6
Monomdr AT UEAREET T HEfNGRT fac «pm:alixpnm ogympia The umMmeaded | PMMA
spheries.oics typi mabgf or segriogr yst al biorze pol yneezabove 2002 ¢
Crosslinigl ass| Haravrsi t | prGiNeaper atapes Anorl pRGEAas WBE{DMA TEGDMA
crystidl pirie repilond are| préval ent | threlighout e (0.5 mol%/
sanpl €% Face “‘ﬁl“ﬂlée%uﬂ BEWTFS i ¢PEWBFdus i FOrAL yre mopomer
. . R Honoms T 7.5 mMol
with pore sizes rangi ngifrom nanoneters to flew DDM)
Radical M CTONgHErs TN ti@meter [ pP0TI5TPapg T cles Tioagded W tinro
mitiacor DOVI N0k BBAI T n| WBKE% al SO @nalyzed | gsing scanm.ng (0.3 wi%
el ect rramorier cr oseePyer( 100uomagni f i ¢cakiconr), Theonesyl| t | monomer)
Comple:dfe t heg8Aanal yseidTacan beEBBen in FEFSY 4A andPEhg. EDTA
Agent AR)  ERANPLE 11%%@1& P rizatilghBEwere. |36 me
Monomse i el K S : 1 M 1:6
Water R ried out us var y| né conbi nations of PN and
ro AL £ £ ar-o SN AA
Dispersant | = g ent el PSS T g o NomBTR 2 ADOVA v REGDVApvA 26788
and TI . difkgnrant radigal inivhaters (benzoyls 0.23 wi%/
per oxjidas ( BPO) | amd | aur oyheerper oxi deafr PO), HEDTA as a | water
conpl |exktinly agenésamél vanyi ng di spersants (Cyanéher
370M | pYl'yacry| M&“aci d (PAA) and varying types
of nnl AAChv]—ad -Y‘@WKI (D\I )N t-o—achi-evethe pt ”f?%gred v
?;‘E‘:’anore p%ortl cl es Tn sone poI ymerl zat'i ons, sodium -
ReactioPTOSPhgt &= buf et sout Ton, eNaZAPOAINGHAPOY) Was7US€d. | 1h 67°C
Temperdih  WAS2 10f2S€r vedz f iat sonened ¢ he rleaction procedur es |2h70°C
e/Time WeNt _|unsieecesst ubsudde t o lbAE G ype |dfh eigper sgnith saiid 1h80°C
Outcomg oncentyatm on | 20-200 100-200um 1-100 pm 1-100 um 50-1,000
(particle due to pm due to due to due to due to pm due to
size) dispersant dispersant dispersant initial initial initial
conc. conc. cone. stirring at stirring at stirring at
400 rpm 400 rpm 130 rpm
10
EXAMPLE 12
[00117]  Hydrogel microparticles formed in accordance with the procedures described herein
were evaluated for buoyancy and suspension properties for use in embolization applications.
The microparticles included a sample using unmodified polymethacrylic acid potassium salt
15  hydrogel particles (Sample A); a sample using trifluoroethyl esterified polymethacrylic acid
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chosen. Failure of the dispersant was denonstrated in
the formof early onset of an exothermc 5 reaction,

weoabessikng aqueous and organi ¢ phases and pr ePEL/USB®07/082659
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onset of the vitrification phase. Only the successful
ept@d’fﬁlbﬂ%a&ﬂ@dxﬁﬁ‘ﬂ%am'ﬁm)s e e saipid usinnibe asee bytboge! as Sample B, but

bel ow i n Tabl e I. s th nent s
e iarraS i tpust PSR sh e 1T HON BlRic phosphate buffered
salli &sutlch-&)pH TABlaking 013 RAMPUETd:2en® 030l Whs plegiredye) dissolving 5

g@gﬁg@{%ﬁﬁ%@%ﬁﬁgﬁgﬁéwﬁ &éﬁg g& § g}wﬁgﬁg%*?} Blfrapure water. 0.5 ml of

DHEYANEYM ARG FRMMP SRS | QABedP ORI biv@sn.f FolltBas hiving between 20 and 50
enbol i zati on applications. The m croparti cl e? i nclud

ap%@ﬁbp)evqlgmﬁ@ %@é@ntﬁﬁp yeret wdbs s;pﬁoe;cé@ ed saline solutaon were
PRL béﬂ‘:ﬁ gakiaitpohydrogel particles (Sanple A); a

sanp e using trifluoroethyl esterified polynethacryllc
aci dpotassium salt hydrogels (Sanple B); and, a sa

ug)p Tt h@hg%aﬁyy%@@pﬁ% wehighspee Brepﬁrﬁg Weprdhe pa r%én 4 ml vials in
b€ |82 WeERKCOoR! @&d vid RoRBIFRED of BRMUE) hydAJ'gei Sampkes A-C were

| so oni ¢ phosphate buffered saline solution of

yi
haildiethg EachoSamyde g fiog Tyigratsd ﬂamad@agg \;%éf)tb;né ng ONG| hb(yogei microparticles
d%ﬁﬂ%ﬁb({d Em%) &g@ B%sﬁhgé‘tﬁi@@r@(ﬂ saik isB8tsAB BLS to obtain 1 ml swollen

[T Qultrapure water. 0.5
nhydz)tﬁgﬂl-'vv@ewaz@( pwperg@ﬁr W%trmwur%gma%@alymdteﬁ@y 10 minutes thereafter

SQmH%P%%myS% thr of%%% ﬁlg%d%&/@@&?pag&da”d 50 percent

by vo ontrast agent in the
i sotonic buffered saline solution were then pr e&?r ed

f P01t al ddtof dhe. paftples raghedTgnilibE i darsity Ayl ORI AgeRiiglution having
V\‘]ﬁ? Q@A\Q@ﬁtﬁafsﬁégeﬁ%ﬁg&t%m 5&nfh %ﬂﬁie@%@ch‘sxgeré s@biiéﬁ' \@1'&19 Illq)E(ﬂ were heavier

gquots o eac vi als @;5
hydhiattiedfitsty b mg@teSSmfrﬁleééz@did: diffirse otidddler pdler fs’éhﬁmé within 15-20

Ve, folerthxl 911; atl??dﬁgﬁotgagg!v%% a/?lcijror.%umgdggia hﬁ%b Q@ALL not added,

m CF opart es el I sotoni ¢ phospha
bmﬁa‘r@raacblsamdmdswithitibzéhwouidDﬁ:Oiktl@ tpptcadase thepdonirow|dgerH percentage

BS99 BB FREE L ERESH IR g g ot cp o

buﬂymeytmqumtkaswgenmmsd@kﬁhipemeda@mdf #-s0tpassed.
[00119] Al of the particles reached equilibrium

d@ﬁ?#(ﬁg t Ill"ge ecgj 1b%ﬁz%¥ %%%:hc%%%{c}ﬁ%g'rggéégt?& QQSVA %cp folega/ﬁlp leCin31:+
swebluate ]Wrcteht E}“ Onvesteagheavisetuting.t AVith telgadftp rF@tnple@ A and B, swelling

h h
g‘b Ei?)? il g\ﬁt{s%quﬁntl%enﬁng Pﬁﬁdfypig? ?F??gt 691 Oltl F(%SB%E( CJO?[ISQII‘{ pH, ionic

agtetinkihamdlvalwadeess cahibshised quweI\m it %:Eas:‘shleec{lu(rbmﬂhﬂ thmogwelling does
added, m croparti¢les hydrate

B S B DR O Rall St e Syl B mElfacicCucia nydrogel

material. After such material was coated with the PTFEP as in Sample C, a time lag of

swelling was observed and buoyancy equilibrium was slower to achieve.
EXAMPLE 13

[00121] In order to take account of the time lag and to achieve a more preferred density, as
well as to enhance the fluoroscopic visibility of the particles, cesium treatment was then

effected for the types of microparticles used in Samples B and C of Example 12.
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achi evabl e wi th adequate buoyancy by as nmuch as 5%
Particles began to float to the top over tinme when the

W@ ownasty agent was added in percentages of 40P€BHCR2007/082659
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[00120] The equilibrium buoyancy (matching densities)
wae1 8¢ hi exesgfadrSamptpl ean€ of rSa&plh B]warollwdmte@ead”efm ltﬁfmin in a 30

contrast agent .in oI t|o ard to

awﬂglg PYLGRD |SP]:L|16 '8?1 gﬂar él{ga gsélﬁ?m%}%rﬁsﬁﬁé wag decanted after
t dgRiIBaLYand eReNdedariR ks G\I’eQSﬁhthBtﬂ( thaghughiRtveitht deigfikediveadrC They were
strength and valence of catlons

&8y ﬁ%‘&“?@?e@l A epRdpert H)emé‘\‘/vefi?‘:laﬁt Bg§u?’r’8¥§qdnlfll ﬂéWc‘\éPS“rfaCtam frec

bUAYAB GYofPHse thafbh@ 18 RANE.-PH k&, NBfeWiRcOn bliBancy was then evaluated
pol ymethacrylic acid hydrogel naterial A¢ter igch

iR GOaITaNAReTY SRl RIS LS REm BPREROYLY KO lampgf dmeson® 300. In this

tEfﬁ?ﬂdi@g} 10f o8 VRl rlﬂcﬂ:ﬁba%§s obsghyvedBand MdWENAREY. 3.5 m! of Imeron 300
equi I'i briumwas slower to achleve EXAMPLE 13 [00121]
wn@n&yquemtowwrauvéma@@o@n@e dhitiglhluffer palufigny Wiigh togluded 4:0 ml isotonic
aﬁﬂsﬁn\é‘?‘e @f@?ﬁe&ﬁﬁf@%ﬁﬁogen& ty, as well as to

ance the uoroscopic visibility of the particles,

cesiumtreatnent was then effected for the t s of ,

ni%’l%ﬁar The pedlitraean prRcifpYes BFsimy cldo éﬁﬁiﬂéﬂwles of increased

136 g)plégﬂh &Q%p@glcf\l’f sa%@'sﬁov@:@ﬁ‘%nﬁ!fb 5%'}/%& BhaVBfi@on® 300 contrast
3r ed each in a t percent

s@geut bawticmp agdrgpq;mr@tmn@rqf de- 5%@0@%@?&3@{ arﬁgarﬂlle&upﬁjthe presence or
V\@Dr%ergc\gg)gﬂ{“% o E@Eur l?ﬁé HRaARgs tfé}esamr&foﬁp%ﬁédr&j fSbe dependent

hor oug dei oni zed wat er wer e
t byen theyiriitial pHacfede Eamtfclandhthelﬂ ut@! dgring, thelproaerued alah@e corresponding

nded in

SHSESRS T BePa Sk MEIPEIPO SHEGR, ACHTRLE 6. o cchs
bbmyaﬁmqyom&saﬂdlmnorewaisw@t@tbdu sﬁismgreadhtmbenaggpﬁtresults were shown at
S&élagl o%s)cnggcé/ r\:&% aS 0%(6 érpq ngf)rqg grﬁén?}??{}«%smm Within the preferred
M@ Pabidnc) em Bf veﬁ&ﬂplﬂﬂ&eﬁom@ ﬂ?;nmek bvﬂséﬂsed&rﬁtem at@H of 74, the
L{rﬁrlfeclrr%}rglrtgc Oljigc? g%rlg\%lt %%Igglpf}éﬁl\é\?ggagtep gtgr\e/llgﬁd%ldtgég%rhg t a!gent bu?flered solution
pb@§ﬁ@@1e buf fer/ Tween(tm 20 solution. [00123] The

equi libration procedure using cesiumchloride yielded

pg%ﬁhﬁl%i‘g i ncreased density. Both mcroparticle

dkowed a final buoyancy in the Inmeron(r) 300

contrast agent solutions at concentrations of 45-50%

cot24st Fagientompressitrililyesd mchanhcei priesierieing veprdan or microspheres

Sgltéﬁf}%‘??r%ﬁ n’gBZO I8 fa? %a{g of, Ex ?dA Eregsrﬂl?%lfe?[ tanct:l Whll(}h was used for
pHirgér damapar tsi s(hbﬁﬁ in Flze 8p bima&minﬁeﬂ' B)r!glgt kamgerrol:bidflmkga motor 4 for
o I, £ KRB A0S o B 0, i
ex6RANGesshRI MReRcH DEHhise aﬂﬂeefsaltnthfmScewaﬁth@ bses®el raks. The syringe
apiruz?gsell! Ztv'wasnlg rcgmbm?zgs;gtlignl \%!th EleS)S/rlilrlagtesbo\é? r18 ag so(;wn. a{"he digital output of the
transducer was recorded using a personal computer. The syringe body 10 was filled with 5 ml
of a solution of contrast agent in isotonic phosphate buffer/surfactant (Tween™ 20) solution in
a concentration of about 30-32 volume percent contrast agent. Microparticles were provided to

the syringe as well in an amount of 56 mg dry mass. The syringe contents were then injected

through the microcatheter 12 which was attached to the distal end 14 of the syringe. The
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pH above about 3.6 and bel ow about 6.6 to tenper the
anount of cesium Wthin the preferred range, buoyancy

w@avobetswari ed. At reasonably neutral |evels, beEes200m082659
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test at pHof 7.4, the mcroparticles did not |ose
t iR RFdcald @l RACY Tvafeh eiﬁanset@roﬁQEB um. the fompteakt tagedhtthe microparticles

buffered sol uti.on n MPLE 14 [00124] . .
PhivRbr e cmst e Poy i o 6ERaR Gafecsiy Bparpypartcle solution) was
t @8dsiRd aMeFBordeng ésirt Cr ospheres in accordance of

Sampl es B and/or C of Exanple 12. A pressure test

S whj ch was used for f t hown

RS b O R P e bt LRGSR PR Nas epplcd as
n&lséhtf ot tsfp@dal PEOMA rdicﬂ:@pkﬂarés&bi abbdideed Tatielipfsuth inder@pBeres have a
mi h an

was further ed wi,th_a :
LBHEHPSPEYSPY PPttt Vsl bh etk et ge contain 02 mg of
f QRESatidh fah@1Q h e HA0 oNidj@nes hqﬂ-ltlﬁ{z SMrdfﬂ@Grd%dUﬁg:ﬂfpaﬁlcles in 8 ml
was i n conmuni cation Wlthasrlneb

T:W@e:apr@ptt aqmqguts‘ﬁmda@f prf:;p?éattopéﬁ%c&g%rﬁ 1 erag@ éeiapmplmeron@) 300

u&inﬂ‘gst %geﬁ‘l@ Eostgg @(Lnt&ﬂmtétsﬁf le Vi1 TRYM RBLHBOEY ard Eyul¥sFium concentration
a solutlon of contrast agent in

| @ﬁ)’t%hilsé agmgbﬁ atlfé9 Burlfiet mdurtHc wHeme poiseH (fithjn azofwectmn solution.
S r L UNE,

AL 0 BIGROSEI L o0 ABHc 0ePab g ot
t tus tpalkyringe as well in an anmount of 56 ng dry nmss.

The syringe contents mere then injected through t he

m crocat heter 12 whi was attached to the di I end

18 =OfEri¥ TetyT 3 Wé{ésmh‘"h@ﬁ% L FobalizEeRtecALRET XOIPg ° ion.

d!aneter of 533 nm The force needed to push the

310@#)@ Efbeg lg\%ﬁ oulgeg%slt @efenﬁ{gn%{rﬁggé gi%l:go nz}n%tetl g-lgr Shle! ecsmhbrtum water
V\as;temeas thrpexa] amﬁolizﬁﬁm sigdreas Tor adhsave ehe[ S)ﬁdﬁﬁl]ectlm derg@y desired for

ke certain calc | ati
| BPBr e oH TEeIGRpI oee 42 Baelsat gNIYRIRa g ddgd © 5 mi of & 3
;616,86 PBREAS oh®ist aphnlsolnasdd Bﬂlsofﬁyiallﬂxak]jhyltesﬁm"f&r and surfactant as noted
m cr ospheres have a water content of about 90% such
tPA¢a vial for enmbolization would therefore contain
0.2 ng of enbolization particles in 9.8 m of
| [joez]i oh¢ Saupld K AndriC mf{:rdfs}tbh‘rm ecreriveiuapadrit ddTeest imriciBeatheters of

oL RO a0k Lg% 7 300 of BIRL Dt el aivctin

C QBfemiaie uﬂ@tﬁ‘@‘iff&&tﬂab@yaﬁ@nk%’li sndafsirg cﬁffﬂ@hte\wliﬁg lev'fEhl(Sased on pH of
woul d provide an_equi | |brkmgnﬁoncentdv%]on f con

t
aé nift ORUESL AP /p(Hg 7d)-mThe rgs MORHTaE R 06&88 d i:%?ameter of the

V\’hﬁd?bsrbh‘ﬁ@s yA BabLW AR &@rﬁﬂl |thﬂ16teTrd>€ 110hldtdc@Metes the microparticles passed
ypically drawn up in Sy rlnqes faor fina
L

dgqupqggrt&;e cathgter w t}@@f ﬁl@(ﬁtl@“@h@‘lqﬂyﬂ h‘f@§eéa by samepmannergs the reference
v (fl&t}?élz ¢ rﬂﬁgé A‘ﬁc%g‘se o okt 3l MOl k2 akioBid0ehte RRE measured when the
microparticle diameter reached the same dimension as the lumen diameter. At roughly 20%
compression, forces of about 1.5-2.3 kg were needed to overcome frictional forces within the
catheter. Forces greater than 5 kg were taken as a guideline for moderate to high injection
pressures. When particles are heavier than the injection medium, clogging was observed when

injecting in the vertical position. When injecting the microparticles in the horizontal position,
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[00126] The Sanple C spheres denonstrated
approximately the sane equilibriumwater content as

wo ypboads4enbol i zati on spheres. To achi eve t he BeEIES2007/082659
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injection density desired for typical surgical

Pif 0Gedbieesd b semowfclGamyl easGlisliarco aph arse sarye nelmtdedbre injectible
to 5 mM of a 3 1 volune percent contrast agent

sYEUE™BN i n i sotonic phosphate buffer and surfactant

as noted above. [00127] The Sanple B and C

Nie 1333 phefR oM susvaisUaited ninindiddhelie@nt lower pH (reduced swelling) was

m crocat heteers of _equal |umen diameter a pH of 7.4.
iFb ot BRCTH BT L R ABA BRGS0 G (e qietion” préssures were
didnfatabRNo WRY igjc oA dindiee fdif 4ditRn infuoyBsicSampave hficroparticles also

and _using different swelling | evels, (bas n pH of .
60 IR0 & SPect ASEUPTERIT PAYeRT AP RS T OB lgRbgpusance did not
that aRb cdcBNRaidsh thhQutlicaddBton@d bheher £EiaglPheit@paials or number of
below the internal dianmeter of the mcrocatheter, the
niaskidesnapsing gk s sathelr ough the catheter without

additional fpctional force in the sanme manner as the

I U IR NCEhSREMEs Fhe WRiohEIRAS SinhiDatdinats sholrs it Thedinkegtion can be
gravitation force was neasured when the m croEah/ti cig he densi
disafhist OFm dusciidmicHPadisls hatingeh ity waich PSRty matches the density
dﬂ.)iaﬂ?tingéctio@tmérdqh&g b rYendfd¥e ARANSES %@?aﬁf&EE’C@ﬁl&éssi@bWEan further be
1.5-2.3 kg were needed to overcone frictional forces .

witchitlet dttran dagiediet Witk dueesgreamere PHRFPOs! ke e iae syringe plunger.
tﬂiﬁeQHaO?f tfe QULABH I RGP caiBEeNIdh Qo BI BBud HIcRGAE@RINs can be done
pressures. Wien particles are heavier than the ,

i mjrezotialhn tovingfeasn the [cegrgpingpssas obSempleed apf&n Mirpeastilergthrough the
i ' 44 AL ECh eRBunt RS their original size in the pH
a8, LR AT Ram R SLEh SR s gl s e
obdenxisdmehiat serious cl oggi ng was al l eviated and t hat

| arger vol unes were injectable over tine [00128]

| ofSdy! ORARi - Udrb8Snalh 1B Bh BRI ABArRICS OM8Emple C and it
pW"ﬁ'@du%&gﬁ‘gﬁiﬁ iglrlllé?%evs\gs use_dﬂ i n conbi naéte?%n vyieth me a_n E
hord 2bsredd Iha} edichofons owrisentitiony herd Apecevelingrisgsieds [n higher
WelSs n%%[EB%BﬁB&% E&eilti%rede' L &4t b%ﬁ‘tirm%&l bl dn%f It}{e-milchparticles of Sample
addi on, ‘Injection éanpl e mcroparticles also

eklin bibtfe salugontbditnpe otcicose fprred Strte 2p%t in siza ohtheanicroparticles. When

physi.al ogi cal pH. , The  cat het t ' - SR
Ao PR RS, BRL B0 P Ry ras n s
sbaigten $0.€uopartd ehercor inndeidréred ofatgasize dlcessgpans ifog about 116.2 to

t hrou he catheter | 001 The results of the
V%Ubgg-@ﬁfﬁ%{fw RS %P?‘ﬁ?ﬂl% ests shows that the

invention can be used to forminjectible _

mjodadyar 1 frther thawi ng e lchende cympiessahility i teamiciaphitigles of Sample C,

RSB G TERS S LSRR e s s
f ealdaes thbaiguitididsass they passad eoi ghj sged@dssivietyhouowkd pipee which was
Ogt?aﬂzher{ﬂg %oltygt 9Eeg€? t%gltngscmla(r%ct%g tot t ees?r}/nrgie ggn%aigin%%%%cryéphate buffer solution
suspension of microparticles of Sample C. The pipette narrowed to an inner diameter of 490
um and the pipette was mounted to a Petri dish such that the narrowest part was submerged in

phosphate buffer solution to avoid optical distortion and to collect the liquid ejected from the

pipette during measurement. Optical microscope pictures were taken of the microparticles
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The pH of the injection nediumcan be taken down to
about 6 or injections can be done horizontally to

WO pawease t he ease of passage of Sanple B and BCT/US2007/082659

10

15

20

25

m croparticles through the catheter. Once within the

bpseasl girsipdrhe bipEttedefbﬂecﬂnésluﬁﬁgﬂcceMgpadS@nt dn tobmrwng the microparticles,

ori size in H 7.4 environnment
N ek o6 Py oo e s TR b

nfbe@&ﬁ’@ﬂﬁ@dgﬁ't@@n@fowsﬂﬁp|l\elc@p@ﬂ‘ﬁid ch WhMSNdB@SEﬁfSMEd) tichddtiberately too big

when i on concentrations,_ were i ncrease

I
|57 HieHBP ™GB Gt P RE- ISP OR e e o H%a'a SciadEp gt clogged the

GG Gnfliali Utrh® Malfmunh €orir6k BRRY tihdek @%ea@(ﬁnas&lm{(ﬁnﬁ)f force on the
in a buffer solution led to an increase from 17%¢t

2nigomrtisics evivle stiHellrvaropariyrepadciesfraiisnibiaighitht aat%ﬁﬁef was about
' %ﬁ%m%‘asm‘ 85 RRAL eviibey t@%%rb&%c!és%c%&%QBégahipfel €Sdemonstrate
initial I ncrease in size between 83.8 97%
wrepastivs thet vawilbrliorepprigesewhicks prgdog mﬂeé%@g ﬂafr @atlfetegpther than break
r ddhdbested preferred

P R oy B e S Bnd TElesl BN BRI e proferned use
CompnEss i Slamlpiﬁ O midriyesrinl @rf@p%m&qiléﬂﬁt@s uef asshayn & Qable heclow:
syrl nge pressure test stand of Fig. 8 was used,

an optical m croscope was used to eval uat e

f(ﬁglxg delamination after

e m cr oparticles as they passed through a
dgraedNeeded (kg)

Pm«:ieﬁ@dm%{m}ndﬂoom@thnl(@@@t e wWhompresseos (59t ac
2.58 and 1.92

dyet hyl ene t ubisd® connected to2i}hendsdxki nge
cagtt ai ni ng a phosphat e buffer sodildi on suspensi/cnl%f

mpyy oparticles ob4adanple C. The H.pette narrowed.830 an

mer di aneter o0k4¢190 mm and t hezp: pette was nountded

o728 Petri dishisygh that the najTewesi7.part Was3.59and2.77
SYTer ged I phospfiate buffer Soa 1 on tO avol d 2.08
pigcardistort QHy and to coll ec;ggged T purd ejlecédedd1.38
Bwllllle pi peut Sgéjrl Mg TEasure OptiTat 1.71

MCToOSCOopT Pi ctures—were ldKCII 1 llle

m croparticl espassing through the pipette before and

during conpression. In observing the mcroparticles,

&A1 Shrepie hdéerorsmicles Weraditires subjerteddiogmedheyicslgingh thermal stress

dg ;| oaty ' t BlaEREIMracker cathet
S BB AR ATLAR U SR8, MOt canct

bexeﬁbem.shed atidl deidrddbivagerf t@rremwe eriduewbsiferesolftion gong with contrast

e |onof b 0%, ,di d re,
O Dottt et 7 ol SR, B bttt M SEM for surtece
C@fﬂWSBS Slitey ieteycumaerd waitlr mﬂdeﬁaﬁibrﬂ tanonigital dhtch of gecroparticles which

%v %g{g?ffec{htg Igé:l{l%g%%h%onf chzﬁ%cij%thont cﬁ/gl% an Fﬂ%@gﬁw apure water, but which had

3fot Ben Based tleoudhhihe @ atwial. uRitgs s and BB sﬁnwrtﬁpamﬁaoelcéshe Sample C
according to Sanple C monstrate.pro rt|
WBAT P Yo A P s R RE 8 etris M %Eﬂﬁ’i‘é‘*m of an

Ccatntey S&&Efée@f rhiB@ParBERAlespiRtiANg GENSELa P tpastinigaihrough a catheter at
damage to the patient. The test results provi

SRS RNt Edesus@Ap a0Bne0Er &n dPDéaﬁl?ﬁ‘i"eq@ the coating did not
”H&ﬁ@ﬂ@t’ét (red. e Ah Or SERD NikrédrtiBs URL d@Sorshawsol stelhfg out in the

bel ow
10B and 10C).

coatmg film (Figs. However, a closer magnification as in Fig. 10D
demonstrates that the morphology of the coating layer is still intact.
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TABLE 2 [00132] Sanple C microparticles were further
subj ected to nechanical and thernmal stress stability

wo e@biong49 M croparticles, after passing throughCBEUS2007/082659
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25

30

Teruno Progreat Tracker catheter were washed with
d[@l)ﬂﬁl] zed swailiesr v filledrouk 21 es ddardtedbutidrand $@)k/latslea¢h having 56 mg of

th contrast The ™
PSS TR RO T PR RCIA BT (T SRR a P gt (ween
anplays it&nedT@emiwaeﬁm@g edintiwiab rqaidd dbest 5 mbmafibrahe start of the
orlqlnal batch of mc icles m@ich had undergf Th
t e gﬁh@“%%&*’%ﬁ%ﬁ”ﬁ%‘i‘%% 3L HRINE (L P OFFPYCyir By water vapor. The
Ul dsERRE EheRERE] sHAU o ML heshiad asﬂp{emﬁ%ﬁﬂlﬁpﬁsﬁgd Ct dwdom Bar pressure.
the catheter, Figs 9A and 9B show the surface of .the

Sgli‘fﬁ) p@k@pﬁqOép%eéy tf @ieg Tjhfa Qmpsraiuse Wap, hen maintained for 15 min, and then
hydr, @gsblq}@éscg%tw&fv@% 1008 c6NFlehaRd A B8deldnit bhbgka Qv%?} r&@khed about 30

an exenplary anpl e C m croparticle, respect|v
SEivslatsf. ta@pr whighs i gesstirpighniad. dag wawplss vahdsaniagd §w vessel shut tightly.

n’ﬁgsg.l"ﬂf 1€ Q/gss gﬁéﬂegsa dlt%’suﬂe%tan%%u@ngec%qga %9%&%5&10%5 WETe

ati n not el am nat e
rrwashoquth |d@1k>exgecawaierd eékﬁm@tzhy@ir%fosdh@f ‘sw éuinwtqﬁigo GLPBsirgment using an

F@Mcoaithenx%m;lfsl 5@n§cﬁ1stg§ed %9% Q%a%iogargbé'beﬁe&germm@ted cotatmgs on the

oser nmagni cation as I n enonstrates
tme:rmrtpcﬂﬂslamggr smrt:h Mtwnai@amsn@ed Biget lAsn ttei siong white contrast portion).

gﬁ\t@%f)gﬁ]ﬁg% age o aucfa%a{cgoerrt%§ 8{1&5 on ab%tgg t(ﬁil(%‘%b fCiose up, the film

S ea
_S&‘mhﬁat@nnwmblm dar ddcal gpearn tS hﬁ%\@ @:ﬁ:um@l albmg)wyﬁﬁ!line-amorphous domain

nlc hos ffer/s T

zm,eﬁ é tlben B{J%l? ﬁ%ytng r(sek?o g] ﬂ%) V}Btge / e:moHarQ zles showed only
aﬂwﬁ« déféctﬂ'(ﬂ’uch @‘ 4 ffindt hﬁczﬂir@fatch@felnghﬁsssm@,r bt in2 @amagend the hull of the
tenperat at point for 3 mn. to
r@ﬁﬁ%@-&ﬁﬁ(ﬁ§ gvgvﬁadﬁg The vessel was then seal ed
shut to raise pressure and tenperature to 125 C and

1ERAbairLpressure. This took approximately 10 nmin. The
tenperature was then mai ntai ned for 15 mn. and then

t Ss hut Qi f.Qr i . .

| DRAS? e a0 RF F B O pmen: s,

afidietizathiadr sbhvaion ebpe}vinE slowbalt(BYA) e pspapd esng about 23g of PVA of

wi t hdr awn and t ves tl.y. S e, Vvial 0
o 2B et ol s R b A G0 RERR B A Ry about 87-80%

Mh&h@pasdtané | @80 g\ﬁz&t@r wapheghme biiffdeblonorzess preiaedd usiptoen g deionized

dehydration, the ubj ect to asur enent usi

oo B S S g, £ B3pda LhEMRehahibapde and 0.056 ¢

OEthﬁl@ﬁs@m& ecrGeaki NS (@D MK opathielia® MNBY) monomer was

such thermal stress (see Fig. HA in the strong white

ctastiiasistles PiYAY UsSThe overal | percentage of such
m croparticles was only about 5 to 10% C ose up, the
f [domssiel apiyRatii®ion Wi Ghrrdt d)uﬁﬁcwthr&pmaéds rbundh@vemed, 2000-mi flask

B o RBOLERRBAEY 7 s ARPOEAG, SHSHEE MIGE T (g A0 edtipped with a

MEcFARAL GRS AWRMAr QRE Ya pressure release valve with a nitrogen inlet. The
polymerization process further utilized 100 ml of the PVA solution prepared above, 900 mi of
the phosphate buffer solution, 0.65 g of dilauroyl peroxide, 200.2 g methacrylic acid methyl
ester and 2.86 g triethylene glycol dimethacrylate.
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m nor defects (such as a mnor circular patch being
m ssing), but no damage to the hull of the

woawopsid i cl es (see Figs. 11C and HD). EXAMPLECT/5S2007/082659
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[0QL34] Mcroparticles were forned in accordance with

opref er"rf%d?\en%dimmi stk RverApieidedita ek wadter flask. The distilled
solutlon of o yV|

PVA re ar ed us
b o s A e i g Bl S oGP Gh e gen added t
QP@%%SQQ&QT ﬂagé@@ nt‘@@eﬁ‘efthM@d Woshs @b Qi&t&ol%ﬁ&% The reaction flask
hydr ol gzed and 100 water. A p hosghat e buffer

SUSAISBA WS ApOBPaT 81 W Eesbet> dbl GhIPEbE Wapise particle sizes of

4inrﬁ§r119 idiBOEngMPYHH-98€ NP h9SRRAALBntifled FordappREiiMie 5 minutes. The
ydrogen phosphate and 0.056 g ethyl enedi am ne

tseireraeetice sedp d0Q BmTAYd angen Hyshingetpadipsprinusd( Nppyeaction flask was

gﬁ%ho E@o{;ec%stovaa%fémbgﬂhs&ﬁlm Qs REAQS td @O"U@eand[i{%%lgﬁlpprommateiy that

Izat1 on was carried out In a three-necked
rtomnfdatbmt foorealit 22000- e fampsiatu phthy AGYaeBpm iceased to 73° C and

Sﬁ c[ %orrég ]%%F art}?e'ixut @Jate?%gfﬁdtemggﬁuté AsK ARG 4 glnﬁ‘% 85° C and held for
er nonmet er ux condensér and

mneﬁasu heurr eTi&asErm&hmdahwt Mtradﬁcqn’aog@n Thg @tluthmEaS filtered and the

po at i ocess f he t e

F;w)ftg}ﬁ %0% ﬁl?%?cg %Igtre én Tro %g/l(t.eles %tgg dhf‘h glfég]t(#g’q 3 088{120% Egout 12 hours.

bﬁfefrﬁfcrc&p@hldtels @\mre ﬁlbﬁﬁte@ tobicdng aut cgllectpé roxikd &actROOoPfrgm 100-150;

gﬁQg&%r [#Tg%(ﬁgé )}%ET gﬁﬂ[%{é ég "‘@E é\?ﬁga‘? trﬂ'@?{é @% fillfimum yield at

smjoudsisqms were provided to the reactor flask. The
distilled MVA and triet hyI ene ¢l ycol di net hacryl ate

ShE LSRR RGBS PE R o HFR AR R <l ol Mon or 100 e

diS)SIﬂOV;.&ﬁi sized hﬂ&opéﬂﬁc&esﬁ émglp@msétht‘aéiydmsiefalnd§ﬁ@@ gwiftethylene glycol

8l § eed set to a mto .
v Bae g are o e oS BR Gnier i e e R aedypnd he mixure
3\995‘ eald BM 65810 fof B Rgure @cﬁtﬂllm bﬁﬂor&ﬁﬁ APt Dtiraatae a!50wed to cool to room
m nutes. The stlrrerqm hen set to 100 rp

PSRRI fRt8tion Syt DR S TR R rﬂ%ﬁ water. The

spbiReiedad RplathBESIothat déltwateﬂ hizeasf heatopsttitios ?‘L@e @olaﬁdng reaction
hel d at FI(gpr oxi mately t hat tenperature for abo

hignrssappiipd 108mPe raictAnerasicleshdl Biath; S BT epelesl2 hours and

t Q0L 5Cnach Bgkidicf.0r4 ﬁ&;rEbOUfrhatt REhet RN &dizebat the particles can be
tenperature was rai sed again to 85 and held far

asebciedr stivdandized i calitirgted argoring 1 é‘ﬁtmm@%ﬂéﬁr&m’%@%ﬂm prepared.
The solution was filtered and the resulting

PRbYIH! hyt@ﬁ{d&;ﬁh@;w\&&@ﬁ@d}ﬁyla@idﬁ&dwaﬂﬁlﬂmcﬁmmb RAci@lo a pH of 7.4, and
oven at 70 C for about 12 hours. The microparticles

winieg 1galbpvefétaéepnr@4®wéw&gcand collected in size
fractions of from 100-150; 150-200; 200-250; 250-300;
3PQARAH;E F3P5-400; and 400-450 mMmm with a maxi mum yi el d
at

[00139] Microparticles formed in accordance with Example 15 were then esterified in this
Example. For esterification surface treatment, 800 g of dried microparticles from Example 15
were weighed in a 2L reaction vessel with a reflux condenser. 250 g thionyl chloride in 1.5 L
dicthyl ether were added under stirring. Stirring was continued at room temperature for 20

hours. The solvent and volatile reactants were removed by filtration and subsequent vacuum
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300-355 mm [Q137] The PMVA microparticles thus
formed were then hydrol yzed. A portion of 100 g

WQ@2@980649m si zed microparticles, 150 g pot assPCMUS2007/082659
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30

hydr oxi de and 1400 g of ethylene glycol were added to
adrg@@0 Thén $d0as liflubebihuxo! GO nddnaker wiré muddydeignd tHeesuspension stirred

connect e and the m xture s heated at .1 C for,8
LD L0 P aU5eTR RRSTALe THE PR AT g ey gacuum.
cool to roomtenperature, solution decanted and the

nExXAppaEtizcl es were washed with dei oni zed water. The
procedure was repeated for other calibrated sizes of

i articles (the follow eact | [ lied: .
TORLRE b e AL PO ACPEI G0, B, ARG ERrices o
ptdiniptd €5 weld rdnowd svien i 4009 tASmrodticmoh apph A4 igchvdiric bdid added as a
hours). That is, th rticular size of th articles, .
st T8 B o SnEion DR 6 Pt BuPEfihorfl i ricd wnder
t@ctte. condi ti ons under which they are prepared.

[00138] The mcroparticles were finally acidified wth

hydr, lLorjc acid to a pHof 7.4, and dried in an oven
L RABATS

mately 70 C. EXAMPLE 16 [00139]
Mcroparticles formed in accordance with Exanple 15 .
W0 &4 1ff heB0Ces bE diyf PWA potassiven Eliampirepartictes which were partially esterified
esterification surface treat t ' . .
"FUFBLPERIBD § PEPBELFS B 00,8 Rl oo wio rvee i
r @adii-orPragsee Cowet™  dluidfddubedcandan sipparat2s Qavgilihd dioyl Aeromatic-

chl ori in 1.5 dj et h her .were added .under .

sif:l’ieirdimi %g‘ BEp§py: :?é” ’{ﬁﬁ’iar%i)n? f‘%ﬁ%’ﬂgfgﬁ NSO e Paffig stream (40-60
f F /h 265° lTouESming henmedtiveNindapchy\wokiad iite PTEEEtsalntisn widredroplets from
removed, by filtrati and. subsequent vacuundr, yi

THLAB0Y BRI Or(or D8R HAGR CPRPLIEN WEYTHER ST Y 550 @ ethyl acetae
| gHdr BauCEsheantl addige. S SRS &l thidbush them@ez1E on 3anet wide ind@r bore at a rate
hours at roomtenperature, The particles were fin Ilg

i W CREar. b6 HT7 EIRPILva) FopFLAGH Psoafized air (2.5 Bar). The total

alh&hpof s oGSk WaataBiied @ fxedPhertidle,wi001® nm thick PTFEP
dried mcroparticles from Exanple 15 were reacted with

1580 g trifl uoroethanol and 44 g sulfuric acid added
as a catalyst. The m xture was stirred for 20 hours at
repamvinper ature, filtered and dried under vacuum
EXAMPLE 18 [00141] 800 g of dry PMVA potassium salt

I R A TR A —
VB QiR avh GoRioRGHMhsINsPIdERet nibale, MRt sPa@bsbdvith diluted PTFEP
??(ngzﬁ'eqrqé;ta & )Izl}cgtl_agel iIZI g%onqggrc?a?l?tahggab%pfu? igéd%sed (cgzyt;anlgld%\pilcee (see Example
16). 100 mg of such coated, dried microparticles as well as 100 mg of uncoated, dried PMA
potassium salt microparticles which were partially esterified with trifluoroethanol, were
immersed in about 30% agueous cesium chloride solution, prepared by dissolving 30.0 g
cesium chloride in 100 ml deionized water, The supernatant liquid was decanted after 10 min.
equilibrium time and the microparticles were washed thoroughly with deionized water,
equilibrated for another 10 min., decanted and suspended in 3 ml surfactant free phosphate
buffer solution at a pH of 7.4. Density of the particies in solution was measured for matching

density in a contrast agent solution. To each type of microparticle was added a contrast agent
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Fi el der AG Bubendor, Switzerland). The particles were
pi cked up by an air stream (40-60 nB/h 55 C incom ng

wWo eompeIEiur e) and spray coated with PTFEP sol up¢DOS2007/082659
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m crodroplets froman air-fluid coaxial nozzle. The
SPluibh WhidhoRPesddtd @flo WAS.5 Anl83ImgroR®HIOR, cobinlt %eﬁt fighsity 1.335 g/ml)

acetate and 450 g_is ntyl ace

CFoUH PHEPHE: ERBES B e el 1 kh &M bor Bt gropgh fypes reached

Q:'fuo%QTc?cét GhBIs b 4Atsobh CorREZdenthpa@iutih. Wass @lreBpoaed to an increased
ressurized air (2.5 bar). The total anpunt of

sﬁ?ﬂﬂ?@éhw icswartisleg Pl Wh&@Hl cul ated to coat the
particle with a 150 nmthick PTFEP film EXAVMPLE 19
[ERA4RN EMe dry potassiumsalt mcroparticles of

Exanpl es 15-16, which were partially esterified wth

t hanol asdscrlbeda spray-coat ed .

PP SRR R bRt s RN ML s efie §PBRERple 15 wit
C@H’@che@h@l ih}it aVaMtdrivb berifoh valditz ediibgdiac pabilrﬂ@ oflehw m&roparticles after

(see Exa 6 of such, coated, drie L .
nﬁte&ralgap %ti B P%{yclwmdng%mmaﬁﬁ leSPVeEHRY &fls%ag%f‘?‘é*aa‘mﬂon prior to
RIVA bﬁﬁ&xﬂss%lfh’t@‘c%&ﬁdg MWLr creq:rr&]jaeé Qfé b&hmhsm&ecoaaﬁg |zabd} ynl hydrated
esterified with trifluoroet

RPBIC30YE Aefiedisstoc@8y fhoé HISOM. S&ewgfbw‘fiaiedh‘azs&é 5%{}*%%1 and saturated

by d119SRIM NEL B@-parid1CRSIHMTLE Ma@ il S1dwly 28RdM9I50 m! of 0.5 M barium
dei oni zed water. The supernatant |iquid was decanted

afhleide 1@ akdzn so!@ﬂ@ﬂ LR i SHRNE feroamdiemperafy e r o’ﬁ?ﬁ"?’%’h‘é‘g with excess
Wesi&hiaShed. ¢ %% %m‘é%l@qmdz?b@&!eﬁ%t%{cﬁfded a barium sulfate powder

equi I T brated mn decant ed and
sw@érﬁdefdcq Tl partigler fast then drigbandpvesiedtie thefaaper noted above in

spl WEQ% atrp@ B‘ﬁ'c@i w re4mexP‘8<§b%édh r%f 3& %1&%&%& %?ceés”of Example 21

sol I on was asure for ensit
cb)a’amw a§he &g et sokepitoes WEe @caqrmlb@np@te@fwtma@pw&mswe [barium sulfate

r%ﬁvY gr ggrgl%ég i) e{_)q?o% 1%?}%%(1153? %%&{58{3 r\gls {hﬁ%\%qggn &hd procedure are
( c@mﬁe toY piévexaﬁaggltanmc)le agglomermaomhmhmmgtanﬂfaéﬂoemcrease density. The
fgog:g%g gt %g@plarﬁgglsl%{ﬂba{uérs é'.rgéf)it% f“%g%’g gg%{ d(f t% %l?vall S%/ i crentt results and a use
Séh)ﬁ AitdxOdds ol ftidfune anfaes@n Rdsintie rasidiah bazems eldodién éF kte)paafcles formed in
the m croparti.cles f116 0.[00143

ViCPEBse; Vil BS GEeDle QTP RS G Y R minimize excess

PRGN Bre PowHXARR InGry KDntdiniratet Vifls, @KC @Dﬁe Ib@:ﬂuﬁ\ bﬂfateﬂﬂorks effectively to
exterior bariumsulfate coati ng was

re
nPISY e Adheqre & areftisles i iy [95ARs 37 BFSE e fg'éﬁe%%ﬂeﬂ gy the hydrated
apghrdBfidiEscroparticles were not dried after
neutralization prior to the bariumsulfate coating
tep. TaQ epare the barium sul fate coating, 2500 m
’;&AMPéng'arti cles were subjected to 2000 ml of 0.5 M
sodi um sul fate (Na2SO4) sol ution and saturat ed
[00144] Fluidized bed coating of barium sulfate powdered beads was performed using

polymethacrylate beads with a surface layer of barium sulfate formed in accordance with
Example 20 but an excess of barium chloride was used such that barium ions diffused inside

the core and formed a precipitate inside the hydrogel core.

[00145] In preparing the particles, the same procedure for barium sulfate coated particles set

forth in Example 20 was repeated with the exception that the order of addition was reversed.
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for 4-12 hours. To the particle suspension was then
slowy added 1950 m of 0.5 M barium chlori de (BaCbh)

waeodoabigm under stirring at room tenperature. RET/®62007/082659
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washi ng with excess deionized water the resulting

Paidsj 1900 $nlihpdiated Wit opartict ot ere suspbndedé th 250D arlidaionized fvateeand slowly,
powder coated surface. The particles were then dried

af thob 8t U0frBafiarD.3 M (Baltipewermatiésl adolyemiler sxamgp| €he addition was
16. The particles were then coated using the fluidized
bedfopnot edginot txamplial 2f thrpe MongiesT ke preasiil imepgsible barium acrylate
n%ormz(t)tgﬁrttaklﬁ ?ac\éerﬁe é{?&{?@h'\kfag%ﬂé‘& m@ﬂigtlgiy ql.ie]pched with the double

esi v Ium Ssu owder ari um su

a8§5dn9q20@rn?lza$feg.5' M @gcﬁ 911&% YW Rk, i sSiukiBy exﬁtdlezO@urrmg at room

procedure are capa preve ing particle
%QJ LRI ARBvARS 1Y paF)cd BB Haded rbdGh8ARRN NS B¥ionized water
e concentration and ratios of bariumsulfate may be
verch.e Ghis orosedive erecipitfigdhasinm sulaiginsideditpaticlge of an
excess of sodiumsulfate can mnimze residual barium

Cmﬂi)«fé deqpd F?:@uiﬁﬁ’é bicGibRge fvag B&@Qpitzﬁecﬂﬁﬁﬂﬁ Wes%ﬂtlﬁb fyirzel core and
exa I'e were effectively washed with hot water

v b esesd b anilipls yashines o ihovder TR ﬂﬁﬁfﬁla§/thus formed were found

% e@ﬂn%néﬂt HeRoasRidensitl IR cRRLUTLRHLdi BEEpMRNIES The density increase
fecti to prevent adhesion of particles prior to

dwgd théa@as@y e helai proguat 2barwm eflonidreusadsd Adagts ranging from 0-15
n}ngf Qopoqrbg#tﬁjg%ﬁiorlw Lagedzre%r v\g&gif} 4\];%1%19 iz, bﬁdvas observed during

coating o arium sul fate was perfor nmed
usiahgtipol gfitbistraceeyimattathd abis tivk trieried sfipddiiéan eageted of minutes, based
barium sulkf at e a I h
bi&}%c)na{#ee§ tﬁésg%n 8%6%%%%]%%?]%8&%6&/&\5?“&%? ﬁg%ﬁﬂ?ehgger pores of the
baydroye | @ns t@kcefnﬁmse“dvamisib derosshiekalor berald rfrc»ren*eng ghe barium sulfate
precipitate he hydroge ]
pr&)ﬁgﬁ 1 énsﬂ,ﬁ:e q?alcéllng W t r’]lgn%s aflf%:f) r%% (\:/E gaqg'%? og 1 m1croscopy as the
SLthffﬁlsﬁce} Eﬁxat eﬂthpaarat1wﬁlse§ats &fas f:kamﬂﬁwstbieEasaathe ﬁaﬁldMSde the particle,
eat e h the, exception that the order of addition

erF@\} ’?%‘é “erivtgine %'5 'm hydrated microparticles

wer e suspended in 2500 m deionized water and slowy,
5{00047]1% E20O0Evn)plef20aardl. B Mo@ﬁa@p@ickehevia@deﬂa@esiw yroperties that

L i oot rPoa Tt srgte Rl e bl ifl furtace damage.
b@éhdﬂﬂly@@tﬁc}ﬁl At givhapgeaidgnminakizaghepdraeet off partislus pea’rdsal éor a fluidized
was then i nmedi at el nche thth doubl e a nt .

(RSO P e G 4t e (s Be§ SQBPGERGHed. The residua

URERF c&itért haYbedthere@RiNup @O Blstd 6;1 dAf twvefgwwﬁﬁcauttaﬁglomeratmn The
partlcles were washed three ti with 2

of
dBrERIsedsyRipdIc PaEi s T‘ﬁﬁhén‘BP%g‘zé‘i}‘Péy B’PO@E%? Phergiy the density change

basde S fdhachnsi de the particles. [00146] The
resulting precipitate was preC| pitated within the

ores of the hy dro core

p{00148} It shoud also %e unders‘toog according to this disclosure that generally when
applying the procedures noted herein, barium sulfate may be introduced in accordance with the
invention in a range of from 0 to about 100 mol%, and preferably 0 to about 15 mol% to

provide particles that have preferred elasticity, density and mechanical stability properties.
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coul d not be renoved by multiple washings with water.
The particles thus fornmed were found to have a

w@esoomnsns | ncreased density in contrast to unpoOUR208T082659
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particles. The density increase was controllable by
tj08149| athegmtindes foxfmddaicimding b bisi Khampbdthyindrachanitug sulfate load inside

;tﬁggérgﬂz%r% en Vﬁsileﬁlﬁ{: Iacscor E}aﬁxa%g!$ h!S %Hi qrg%z%r &rie S%Og of the dry
%Haﬂmerewadpmadekj@m%{bé whi&r #high ece dmnﬁette}yaibsorbéd Et)hée pblymethacrylate

S(E%F'f:zso\gltlg{l] !e§f3 %Ilggmg%c eutﬁ%* g fsug} thé% 01{\“{) W% glcPe surftace appeared dry
pakitthEpsolestshewaliekndaces a@flombatdydr ogel core becane
irreversibly crosslinked, thereby preventing t he

PAPLAE, ! G, SIS U5, AR RGN g v v

" ebiafeli ugitOAPTIMSNPTFEP it me}\/ﬁat iPreRis&inl (ﬁc&at@“/\/ﬂ&d&le@hﬁd yoating apparatus

visible a ite . d inside, the rt|

HEoB AL PERF AU B GHE oD AT OB H BRIRAPIIGS gsion promoter

apgs wed. PhOYIdeR Qaipinkesd ©8d hay theGamBtab tlad be_s,xamp;e 18, but the coamg

SRR FTN (RSN T 6 AR

G?nfﬁ ) ¥dheSibg tﬂ)r(ﬂﬁbt@%@@ﬁ)ﬁﬁﬁ!ﬂbﬁip@ﬁ WAiEH KaZ e §dd@ncﬁﬂb’ﬁﬁﬂg layer of a
articles needed f fluidized bed procedure a

t‘ﬁ‘@“‘ﬁﬁrotf /70¢S Gah THEEP| i Y vt HaLine lgrngt PTFEP. "Al three spray

CQMRIcRE QveYe ‘Efé edd b}h@issro@\ﬁhéj UR! coNahe mLQR (?xmasdﬁ&y(yibﬁ‘cetate and ethyl
i ncreased tpo based on dry weight wth

afglabnisrat ﬂd»hefgmv@rcesaaaqoraeg iR YiEe- pi bR fiese S?b‘ﬁ‘i“ff} Elr:@éed 35 pl APTMS
V‘%}E&% Vel GE Q@@Eq{:&lﬁ@@&tﬁrep rﬂ.‘a%Eéan%ol\Mi&E Rlchudtdes gﬁﬂ?‘FMS and 125 mg

ange appea ermanent. [00148] It should al so
bET kit er EX0oog 0§6®mc@tamgmmrq #idsthel ﬂs@l iveludas Thae PTFEP in 60 g of the

ggc%%'éeqlnlx}/ r ?He %JE@’ % H1t@n q??n&ﬁ;e?%ﬁfj&%c?&t@g qe[lale{oethﬁcoatmg ofa 300

bari um su e I nt uced I n accor ance
tgleatclnwehﬂm i paracitsan'@e abforbadowmater etvepiawe@ltat 460 ¢fo] 940 g/min. The

t %"gf r Ef s? gtgb ee%ﬁ a%er ov%{lenjtg g(?a.ta% S re;gp% dllirﬁlaﬁ? the residual

erre
Sivatot édnteyit wmmértvt%s. [00149] The partl cI es for rred
according to this Exanple having a bariumsulfate |oad

i psi it core were then esterified according to

Egiﬁ‘pgﬁ) E;l% and vacuumdried. 300g of the dry beads

wer e suspended in 300 g water which was conpletely

aﬁl@biljed”l‘w apskeptigoloy mah@c:im aae tﬁ@@ﬁé@ mAthrpraﬁwIEééermed according to

S U%me(]‘f rl.% nTg\,Q nL!gnC gﬂ%ppﬁ rg‘dJLallﬁE %Pr%ﬁ%%élp%f ki Gk Rydrated beads

e dppeare artlc
t endgneijed o aavgcgintm%fr &t el Of[t@fi)@a@]ctl\?l'ef@epaatw olidignofaveplution in ethanol.

Sg}?eaggn}‘pygi\g%‘g an at%g%%%ﬁr@]egtﬁnﬁ{e%%o % pe E@lé glgd \gﬁ&% e shaking of
Gatvéal.( Soperdalant dqlzzé avabddcadat indgadpiavatausashed Onwel ul'rges with 2 ml of
;%q%g%g%ﬁ@l gali\%%;s?%xgehgrr %ﬁ%ggffer src])h}tlrg)%tpr%p & (\jf:dsluaghza{] ion with optical and
fluorescence microscopy. The dyes tested included triphenylmethane derived dyes such as
Fluoescein diacetate and Rhodamin 6G which were evaluated along with carbocyanine based
dyes such as Dil. The triphenylmethane based Fluorecein and Rhoamine dyes exhibited a
specific affinity for the hydrophilic PMMA hydrogel core through ionic interactions. They

were able to easily withstand the rigorous conditions of repeated washing and steam
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was used. The process equi pnment used was the sanme as
that of Exanple 18, but the coating provided included

wo booem14id f erent | ayers. A bottom coating of PCT/US2007/082659
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3-am nopropyl tri net hoxysi |l ane (APTMS) adhesi on
pr@itohiedn wathoyr apteiath] quolmﬂg\hi ’ﬂln: mﬂboaasiecaiyd dibatni tyg other hand

lc%ﬁ{itﬁgfq 2131,32;:, )S(%%Jcrtlglf-gfé‘ﬁﬁg% ¥y rﬁp Oé)l FE’E&@ESO}FU{ PIO{I?(S)M V\Egrf%tratmg the

Piy@psphiid PyLdi Sﬁ'@é Mhalgridl he Taaatwing theatestqleni mammg employing the

|so enty! nd et hyl aceta eina

k] Po RfRtsares Gre@e PUF g o ohEH Bicgutancousty
3@5@12&Q1P%ﬁhg9§ﬂﬁd&@§éedc@ op0& hiReRbIAL €A bWI, his ;T}heedure provides a
second sol ution included 25 n] APTMS and 125 'L
i Fsta SIS GROTCHRENGEBARING ARt BC AN HETHCHY g makescore and shell

' sﬂﬁhfﬂgﬁgus%pv;@ﬁ RHEPednitls gnc@tmtﬁ:xla@ 1684 AtBpIakbMr €. This procedure
The Spra sol ution ?Uant ities and concentrations refer
&

t Grtherecngblas pssepsHEnt 3}@‘:0111@(:?@5;@@@%1@ piress gr fjﬁ‘ﬁ“kf@rtf’l hq RUYEP shell. It
ﬁ.‘l hé\%%pﬁg RS of BYARCNALRD T @965@0{ @t SarRlus éomp()l‘lgﬂtﬁ of the particle.

The process was stopped after 30 mn
coatl ng t hi ckness reached 100 nmand the r

D] 2o Hih Dok and Bihar o OERAPEES YU bOAgHTY isted microspheres,

aR&Rh Rlak BB pRYvidk RN EFedd¥EReMBR afi Bt @HiQR: certain s;zes of mlcrospheres for
mcropafticles fornmed according to Exanpl e 15.

To
ofiscphcelptied einiua pediagnosid ppdicaivnet p@wr-é@h@%mﬁy Ao 196 ﬁﬁed to identify
%1 &qurrﬁt:x%gpl‘g?e@ A (PG ro@gfhgle;q‘oﬁé?tl%nwéﬂtas chntéﬁ %pcéf‘@azncﬂlerapeutlc or

e respective dye as a [T molar solution in
edlhgrmlic afings. s“apprblk:@@nm@rdlng Ubéh@@reﬁw iBYENGOn Mdyueleg improve the

mag %’U@S{%ﬁ%w dxﬁxaHag%{he g{@i e? b%gﬁﬁc{/]geh%t/ I'he vial .

atan partlc es were
mashedthyeetlrres with 2 m, of ei t her dei oni zed ) o
WHOES3] séig rhéAcshowﬂBswmﬂwmn@mnb@rew B iabd G @f the present invention, in

vaﬁﬂﬁlltﬁezl%cl'o%?lﬁe% € 92%1'0?91 { l'ngf?: d@%&?@a‘éﬁ has a different color-coding.

m Crosco yes test e tri pheny | nmethane
dér m/@fdmw@susmf hudsml?strmé@@ﬁe@frth@ prgscat Hventiond cFproehdpd microspheres

ich we eva c
T N BT Bt Wbl R BRC0h PR R microspheres
amdy Iﬁiwamﬂ mesedyesszaekimldbamcedofaths prwitid wicadsphane tiy a fperticular clinical or
tﬁ.e hoy Sph| l'ic PMVA hydrogel core through ionic
i AF&IELE Y¥8ns. They were able to easily w thstand the
ri gorous conditions of repeated washing and
s(&ﬁaﬁﬁt el arkas mmbwwteh@wpccs@:bgtt(aﬁm ratsehieiaednitiog. mithespheres may be

car ani 7

PGSR i1 e P PheLE 1 OB O O dhcfts in diameter. tn
vvb:ﬁehembochamat eﬁﬁathen;g*eiehe myntrcmpm;bnosphmmfctbc gresent invention may be
materjal.. Thus.w t he su n tai e n

LRV e F40Y S oe 6 Pa B (BRRgas oM Aendris by frout 700, and
C%cﬁxt a0el nghi@letere QUbigmbeer, Sﬁhfliud tfaﬁhekyl.tﬁi;tylcﬂwsuﬁdm ingdrted to each size of

npl oyi ng %gfl uor escence opt m Cr 0§
|

r g}gqustpherteh eﬁlsge% e éanﬁ?sowch%ai Ibtgted s;ze xgr%éphérses ‘?acking color dye are

also included in the present invention, Not only may the microspheres or particles be provided
in different size ranges, but their elasticity may be controlled according to the present invention
to specifically provide for proximal or distal embolization behavior, due to potentially differing
ranges of compressibility which may alter the traveling distance of the particles or

microspheres upon their release within a selected blood vessel. Microspheres of the present
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fast, sensitive fluorescence-staining assay for the
PMAA particles that nmakes core and shel

wa 2omloigreous! y vi si bl e under conditi ons encourdBUSIOT/082659
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actual application. . This procedure further enables
ASS@SISMEAY aBb bt bevikd hanisoalizedlsast asl/stwitssistomigtd valges as specified
to the PTFEP shell. |t further shows the.affinity of
cﬁﬁ%%?hg%F%§§%§EB?mdv%@o$%Pr?ﬁ@p FiPBRIS S ponent s of
the particle. [00152] Use of these and other dyes nay
bexas®d23 visual ly identify sel ected m crospheres,
whi ch may be provided and dyed for identification to
i ndi cate. .certai. [ . mcr e . ' . )

h
LOFLETLEraFHIRL, e Rl 8 BREEES Py o in i e
Gabar sapdi g anayoalis dishptadsied embolizigot iafi chahabereny is administered

1.crospheres on th si s _of .other propert,ies, .
e EnGE T Fuim S REMepe b PG o REEER yEHFC hout direc
Applihis@dtionns crRas@kdipygbland thBolpakse it alicnprefotmahasnegtinical procedure
al so i.nprove the imaging visualization by enhancing
t HECTRIR P88 buoyancy behavi or [00153] Fig. 12A
shows exenplary m crospheres A, B, and C of the
pesat inwvesntiviag organishis elithtehevetbpdasplienessysicm, tachsculature tends

b6t e AT T SR DR A o o
Oficatth €. 4p8c@ SR Btiesi tRelhd aNdivideliab spalladchrities, odphervestuafy taper to the

T T AP AT SR, TN TGt v e

Ayl Y Hrod ML SRR 1@fget dlemape@ifsiac NFvGEsRNEME hidit. a
particul ar clinical or diagnhostic use. [00154] In

LR o PerbpheRLEe ity Hes frtris Bh TP b ey Epg gt witin a

SIERS mB0GH Bthef (L0 AbAWL 1 4 Olirdd0ultualidn GARraanbstehtssand maximal
in dianmeter. |n one enbodi nent of the Bres

| 2 nt . o
| HoreRBTIOR, OIARLRR e LBt OF HEeTpPESEHISF RRAETTberilgmbolization of
bgrogrre%\f{beqj}eﬂ?eptuﬂ& €8ssaf mab eHlvidtQ, maebhpkRQmbahgdiion, with or without
250, about 400, about 500, about 700, and about 900
nthadeiteay of shemerharprugt or eiheHhaRAVES AN di sti ncti ve
color inparted to each size of mcrosphere. O her
S{gaes8] SFALI1FRNALSHncaNM] Epldsbit@tondraisziedivdieaibotplien efan exemplary
Iacking col or, dye are alsq jncluded . in the prefent 3. Th
i HRENEBRY sRet! asmigistation o difisrentciss dpislospherssalily dppgand 123. The

bgi:REQY bEBRod Rodi filigh elRtexsingRry ARGE$20 RUhohABY the arrows in Fig. 12B.
elasticity may be controll ed accordln% to the present

[ _h\/@h?t gxgnpteo .ngg@mhprpclgﬁ lisy _ﬂﬁr%ﬁ’iﬁinﬁfé digge eﬁrqﬁghwlcr%pheres administered,
g%uﬁ# i@linjgé@boilrﬁozzf?{&)gpﬁ%gﬁ&&fdingdﬂ@ vEQeINAENEd B kMallest vessel diameter

errng ranges conpressibility which may alter
t thet villvoe beryt pisseanteicofsphdte 1ar €omingingdp this example, microsphere 122

mscorfo gt%xt}r?erd% e H%ﬁ@t& BFL (& Iﬁﬁh}@@ﬁ:?ﬁv}gdmﬁi&et%d?ﬁldqgtitﬁgcted into artery 120

bl OOd vessel . crospheres of the pr esentl nventl on may

afiso cbdugingthedesiel Inmeu st ibermeltkssyesses diamgfes thapvilhnot permit passage of

cUst o 'ze&r ol o 51,21 Lol 1?‘ 15€123 W 1S AGGES: | fameter of the

cPﬁﬁ?ﬁé‘E Fggﬁggipé%bigfﬁgﬁg%%u %gg%pﬁfica?%ons%% ameter o
microspheres administered, and is injected into artery 120 first, occluding the vessel lumen at
the smallest vessel diameter that will not permit passage of microsphere 123. The result in this
example is the sequential blockage of blood flow at multiple levels throughout the blood

supply of the tumor or target tissue.
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EXAMPLE 23 [00155] Transarterial chenpenbolization or
TACE is a clinical procedure in which the bl ood supply

w0 000a/0145a0r i s di srupted by enbolization and PCT/US2007/082659

10

I5

20

25

30

chenot herapy is adm nistered directly into the tunor.

aabmgqi Vie @hdrobzamples arf thé ptasemrmtﬂnooml lesssthed shree tohawtre than three
grg;‘:l Z%%i orﬁlc?(igsrg t | oglagf ermtatgrgéqg {qrelh?lgegf]esired embolization of a

ﬁﬁﬂ[@ﬁ&iﬂti&rlﬁd’ﬂgfﬁ@&gﬁj&l n sit uat| ons. [00156] In nost

living organisns with a devel oped circul atory system

t scul at ur ends t.o taper fro ar ger

V[@g%@éﬁs %]s &PY}@TJ i RREY. 554 ;%%s tllhf: e%egfsj dn SE% different-sized
dhRtabhdre dffie fre@nt invdnlibg efay durtier be&ot/hlt'l& with mdlot’{)odmg to allow user
di vi into snaller_ arteri event ual

g B Yo crRyRia g R Ert BRENTTR e gL 257 Even stageof the
dijmndal gocedenrul es. Venous flow progresses from such

venul es t hrough successively |arger dlaneter vei ns as

f returns to the hear

B or E5 BB, E et €F it T o D gy awliies may
e?&iktﬁér bﬂf&d’ﬂiztﬁtea by UiR0ke SBEmsutt Rickeying awl@e teliviegsdigiced whiah are color-
clinical situat

enbol i zation a maxi mal .
S HIBR B B GDIF SIS o) SO REoTon B R Plsrigaberes in use a
t4:SSHeenl Sagdesti theelinisd ﬁ;kcﬁkdlﬁmkx%ﬁﬂdx@ ﬁpplfcaﬂons according to the present
progressively |arger tunor vessels provj de a

DOMpliETe. Brbtits ARFBHEN WA HBu P EHE HETIUpy §HcBs color-coded

C&E%f@é& %&%@%‘ééd £ QmbHBEH wWiQLRPRUAIhE oRBRMhRrospRALIBImselves, with
Fig. 12Bis a conceptual representation of a selective

ePRNGEROREINE GHicresPhars dad ergkpraipy/ delbenr device golgyeadirg. al

adm ni stration of different sized m crospheres 121,

1@8169ndrk232C Thewdh eGdde Q@ecpfforhh@ Eﬁbkﬁéaﬁg\/aﬂﬁ/bh déliveReof color-coded

exenplary artery 120 1s _shown e arrows_ in Fig

1pBrospheretier ssleinprecceariiog S5 PR @f%ﬁ%gqvapgoq Ha t%fh%riarn@éft shown in Fig.
di RTeLELy Rk PP 09&15{1§3§ @%ﬁ%ﬁiﬁd@]ﬂ%@%ﬁ[ﬁﬁ a fishel Sip 127, a Luhr-type
I nj ectedflnto artery 120 first, occl udi ng the vesse
IMﬁﬁhmaﬁp¥%ka@h®LM@§mCV€§éé? di ameter that will not

permt passage of m crosphere 121. Continuing in this

Fﬁ@m 1€+ ARISRERS RN E1ee 1@ 2o eSorahore NN ehdtehAHcRTES &F plunger 126, a
the microspheres adninistered, and is I nj ected

i nt
abluegey tipAg 714 buhrivesciicadomyp d i pdadelr e ded pagy be colored in a

@r{l&? Eoi&eﬁ:%@llch @@E&Br tdhato Wdidard @ luehiRl rBr&peP@Sc?f a8€ microspheres
of mcrosphere 122. Finally, in this exanple

m:(mt@tgq@ﬁéqun 12304656X@1meie|0§¢1@é§@se@q inyRatian, a@yrltlgfénay contain color-coded
”@g&&%ﬂé}g l%%né'ﬁpcj{{% Q'c@zttatqﬁ %cregﬂl 16 ¢ MEGRES 1ﬂg3tspﬁ’m%&t ?Ttﬁﬁger tip, and

occl udi ng unen at
vesiselip dbemeney behamilavyl kol efumther falistegtheodesired property of the
n1cros ere The result in this exanple is the
s%%ﬁf n“P“@%W§S§P%S%f bl ood flow at nmultiple |levels

t hr oughout the bIood _ o
{00164] It will be appreciated by those possessing ordinary skill in the art that changes could

be made to the embodiments described above without departing from the broad inventive
concept thereof. It is understood, therefore, that this invention is not limited to the particular
embodiments disclosed, but it is intended to cover modifications within the spirit and scope of

the present invention as defined by the appended claims.
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supply of the tunor or target tissue.[00159] In other
exanpl es of the present invention, |less than three or

wonee/oi43an three different sized m crospheres PERUBB®07/082659

16
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20

25

adm ni stered to secure the desired enbolization of a

tunor or other target tissueCLAIBMBLG60] As provided in

previ ous exanpl es of the present invention,

di fferent-sized m crospheres of the present invention

ey Clant her be provided with color-coding to all ow

user |dent|f|cat|on and visual confirmatiqn of th h

si zbd PRVETeHS pHEF8Seach CQraRisie G- §roaResnd yac B MpiR gives, whercin:
clinicaly pireesdis %omm&a&;a)zyf{mp;cb@bnevmy of

m crospheres of ferent sizes qr other inherent

qualitids ﬁwokymeflﬁ partigles g stapqapdizeddo B PHE SB‘%S@HB?“Y uniform size;
transpekt.;packagi ng and/ or delivery devices which are
colorcoded to allow user identification and visua

conf i r meh¢ priyRioseieensihpelde Fremldspheres in use at any

gi ven staggvof tq§ cllﬂgcal rocedure in exenplary
appl i catji ons acc rdlng to the present invention. In

vari ous ex nplarj catlo s of the,present

i nvent i f Vi ces éﬁy be used in
conblnatlo mnth color codln ,of the mcrospheres

t hemsel ves,R'wi t h ®cor r e&pondih§ ni cr osphere and

packagi ng/ del i very devi ce col or-codi ng. [00162] Fig.

12C shows's ‘%?%?ﬁ%e used for the packagi ng and/ or

del i ver yr0fio GOl - Guer efd|ctiear ingqRed@dy Oford fVeaimiakgl, haloalkyl,
according to_ the present inventiaon.

| .
Shown A gt S He [syiigs 9 SABFY RS, JDUpgr. anthiokte

125, quRlHREstyl 1ARyladind] URGETantihd) Hetfocydlohihi rcdrﬁ’;ﬁ&mg one or more
|nJectﬁ@ﬁ E?p)EZSEYQnE a L%ﬁﬁrslp coveg 129? 0016

3]
As showkqaienps; gplectegd drom pitregen gk ecns S%Eﬁsp@*ﬂ%ﬁ‘?%“%éif rgcombination
125, J:df nge Beté%@ryl @o:ﬁbﬁ’snlgéﬁ bnd bP medd he@robtéls de¥RRd from nitrogen,
|nJect|on tip 128, Luhr tip cover 129 may be
coIoreﬁywm,ambomh@mhﬁﬁﬁé¥aa@ébﬂﬁﬁﬁghvﬁﬂé col or code to
indicate a desired property of the m crospheres
contai ned therein. In one exanple of the present
i nvéntTherpoa/nwp ipagislesay cloiont aivhereio| Rorto do e selected independently from
mcro r n etk%l no@}g H,CF,CF3,
and the syq? ﬁfgﬁgggﬁhé gnger ti ’2g§39@§ﬁ33§f%% OCHCECE
cover Gfﬁly(CW@)zsl(hﬁ:d:Hr(C%)g;ol&iﬂ&@Fb@Fzﬂﬂﬁ,t A Qi) € db.e QB(CE2)4CEs,

desi red. pr r of t ed m S to a
user.%ﬁagiggﬁiﬁ¥’mﬁllgﬁgﬁggﬁ? eci at e égﬁﬂ?ﬁgé%%a OCH:CF,CHF;,
POSSeSE T RRCEIONLY SBCHY(CFR:CHE, ar D%@anﬁﬂﬁges OCHL{CF;)sCHIF,

i hout bty ORI ThGad (THai e BoMGpCH-Cit o any

t her eQbmblnbtibrSthevddier st ood, therefore, that this
invention is not limted to the particul ar

3. The polymeric particles of claim 1, wherein the polyphosphazene is poly{bis(2,2,2-
trifluoroethoxy)jphosphazene or a derivative of poly[bis(2,2,2-trifluoroethoxy)}-

phosphazene.
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enbodi nents disclosed, but it is intended to cover
nmodi fications within the spirit and scope of the

w@e@sens49 nventi on as defined by the appended PCT/US2007/082659
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claims. CLAIMS W Claim 1. Polyneric particles each
conprh&b@@y&eﬂ@pﬁﬁd&uﬁﬁﬁﬁmngwhaaﬂ one or nore dyes

wher ei n: . the coatin conprises zen

ana b | thecosgTns B er mPRear LIRS BIRFE Ge one or more
known,dysdlist antial |y unlforn13|ze mhereln the

pol yphosphazene has the fornula: .n % F h ol

to R6 ar@é®@ieh’ Beredyadrs %?&Fgﬁéﬁaé*ﬁf%a fSBH?‘Ea'FWOF fo ch polymeric
ani noglkitle achalinakdyd nobhispal kyl , thioaryl, “al koxy,

hal oal koxy, aryl oxy, haloaryloxy, aIkyIthloIate,

aryl thiolate, alkylsulphonyl, alkylam no,

di akkyhamhRherif E&rﬁE@é:MCJEé?ﬁ' KoherSATTRY o5 A RREs PRy FOUE

het eroat ons sel ected from nitrogen, oxygen, sul fur,

phosphorus, or a combination thereof, or heteroaryl

compr i-gle e %?}c g{irti sf ?f chﬁﬁu%r Qﬁ&@ﬁﬁhé@r@@ém@&w&g OP1ymer selected from

nit rogen, hor us, or a conbi nati on
t her ecpbly(rzetha'dmlmm!@f)n@piy&ngbytacebrlﬁs) oplyéneihyh mefhp@ylaich poly(ethyl

S B B S RIETIRO L it e

OCH2 CRe GRSy CHEGE  3pR(buDICH(ER3) oh(tepehror? @RFate), poly(ethyl

022 58 G R R B R T L LR s e

OCH2 ( @r 3 x3icbinatjon@u24fCF2) 4CHF2, OCH2( CF2) 5CHF2,
OCH2( CF2) 6CHF2, OCH2( CF2) 7CHF2 OCH2CH=CH2

OCH2CH2CH=CH2, or any conbi nation thereof. 3. The

pol yneiﬂieCpo[D;aﬁdricC;deﬁcE@f ofctigiimm lwhmhﬁrtﬁé Rtahfedized, substantially uniform

polyphos hazen ol y[ bi s(

triflgee éf%%!g??ﬂt??hg)s Eéﬁ% B ﬁamd@i””{/étﬁo\ﬂé’%tr 10,000 nanometers in
po! y[ kiisheterd, 2- trif!uoroethoxy)] phosphazene. 4. The

pol yneric particles of claim1, wherein the core

contains the one or nore dyes and/or the coating

congaifiz JdMEnQREpRlicIEDEEIFNES; whAEint iR s@RBar@FzedTRiiBstantially uniform
dyes are selected to inpart a distinctive color to
each weyﬁgy padibrated to a size ranging from about 40 to about 1000 nanometers in

diameter.

9. The polymeric particles of claim 1, wherein the polymeric particles are bioabsorbable

or nonbioabsorbable.

10. The polymeric particles of claim I, wherein the polymeric particles are provided as

spheres or microspheres.

11. The polymeric particles of claim 1, wherein the core further comprises one or more

active agent.
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particle according to its known size. 5 . The
polyneric particles of claim1, wherein the core

w@ompnises a hydrogel. 6. The pol ymeric parti cP@mUS$007/082659
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claim®6, wherein the core conprises a polyner selected
f r omz. pie Wl dnia raytidies (ﬁ‘cdiﬁi)n 1 polhefaie ey hotize ragbato@nprises a contrast

I t hyl th | at o late), .. ‘
Bg| ));E gg%#eit?fﬂd ﬁ%’f‘%ﬁ%ﬁ@ 81;; é*f‘dy%gtbﬁlﬁxf%l? Swg{%@?gesgg, anti-neoplastic,

met haghydiiatie) or RebYicaCeyht 16 pacdudd a desited(difettyin mammalian tissues into
acryl ate), poI (2-eth Ihexyl acrylate) poi y( et hyl

acry| arhigh the gely Ws%fr @A%ﬂ?%r? plaged.

pol y(trimethyl ol propane triacrylate), a copol yner

t hereof, or a conbination thereof. 7. The polyneric

par 3.} Bsthefl OB Iragtipg 4 targgiesk EsyF i Ran Aot ROPTis B
substant} alldeﬁtlﬂ/mgfdotﬁl%bt%ﬂ 468 A £madhabbat edak® a S' ze
rangi ng fron1a out to about 10, 000 nanoneters
di amet erb- @lacimga cemuwemn engigrpicistpeure of CEtiapiny with the targeted tissue;
wher ei n APl fc AR Cam AMPSE N &l phriitls i fa1ShE 8nula into the
are callé 9&% ?o a §%zei?ang|n froﬁﬁ% ouf &% "
about 1, OO@H@&%bM%@@@SNhWWQhQﬁﬁﬁ%ﬁﬁwgamﬁhe polynerlc
particle I N partlcles
are bioa'so b%%&%%mﬁgﬁgﬁ%g soaﬁéﬁ%S%aﬁge
polynEwﬂammWartlcles of claim1, wherein the polyneric
particle FOVI r er
The poly E‘/ peéirctqa cgeg eg?h Q(F'Sér?s%ig c%?ﬂri) eoﬁ% gr 41;0‘1‘& dyes, and
furthamﬁﬁmﬂ@rmsﬁ9v®ngn®r nore active agent 12 The
polymeric¢c particles of claim1ll, wherein t
agent coﬁﬁr?%@gg “%%ﬁ??h?tpg%@ﬁ#?mgmg%éyglgl ﬁoﬁ“wnc particles are
nucl eisgand@idtied AN krdhal mstalatmysemrhpslzeamai gesi c,
anti - neopl asti c, anesthetlc bi ol ogi cal agent to
pr oduce c galyphosgh %$W%E¥ﬂpﬂbﬁﬁﬂﬁallan tissues into
whi ch the pgl ynmerjc pargsicles are placed. 13. A method
of treatjngl a targeted jti ssug in a manmal, conpri sing:
a . idenfifying a targeted tiissue in g manmal to be
treated;|b. LpIaC|ng a cannula 1n an anatom c structure
in contipuilty MAHQ t he kargetqﬁ tissue; c. injecting a
sufficient Bnount of p&?ynerlc particles through the
cannul a | ng} Qg%n&argeted tissue to achieve a desired
effect; an ’

R' to R® are each selected independently from alkyl, aminoalkyl, haloalkyl,

thioalkyl, thioaryl, alkoxy, haloalkoxy, aryloxy, haloaryloxy, alkylthiolate, arylthiolate,
alkylsulphonyl, alkylamino, dialkylamino, heterocycloalkyl comprising one or more
heteroatoms selected from nitrogen, oxygen, sulfur, phosphorus, or a combination
thereof, or heteroaryl comprising one or more heteroatoms selected from nitrogen,

oxygen, sulfur, phosphorus, or a combination thereof.
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d. renoving the cannula fromthe anatom c structure;
wherein: the polyneric particles each conprises a

wa@one/144coat i ng, one or nore dyes, and opti oneET/ys2087082659
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active agent; the coating conprises a pol yphosphazene,
and) 4, rae peloaesi daipar,ichedsn &' ao Randaelditad thdegendently from OCH;,

known, subst ant Si z
polypﬁggh 5%engxﬁgg¥%§g%fdéﬁhﬁ SgHgQQQ gﬁgg?ﬁgﬁﬁ gCHCRCE,
to R6CRneced Eh@@t Bg¢teg lO@E@HﬂE@@F;}/ OC@H@CH:E}SQF;, OCH(CF2)4CF3,

ﬁg: ggm 2 osglxl;yl . 03-'(,(?%)/ ¢ %ﬁ:{(%{:%’icglﬁkoxy’OCHgCFgCHFg,

aryl t kil arse .2y S%@M@y%gc}&lg,kyl@@HH@FQ)QCHFQ, OCHZ(CFQ}SCHFQ,
di al kyl am no, heterocycl oa

ﬁ% risin one or re _
het er G¥ibHEF & ot QCHAG K Paoékcﬁ? %Huq%FH Hy, or any
pPhospRgLUSatidN th@eGOMDI nati on thereof, or heteroary|
conprising one or nore heteroatons sel ected from

ni trogen, oxygen, sulfur, phosphorus, or a combination

t heq; G}fhe 1?&1&&1&'& C?ZS gagm TS E?éra}l 13 %%%E}B%]ené Oiquaoly{bis(Z 2,2-

are sel ec rom OCH3
ocmcmzmmwl@@ggphmaze@s or OEHEGHRERS, ofOmEPERS@R2-tri fluoroethoxy)]-
%%pﬁ OOCH3( CF3) 2, OCH2CF2CF2CF3, OCH2( CF2) 3CF3,
e OCH2( CF2) 5CF3, OCH2( CF2) 6CF3, OCH2( CF2)
CF3, OCH2CF2CHF2, OCH2CF2CF2CHF2, OCH2( CF2) 3CHF2, OCH

(ng% érgH W mg&@gze’?\ %W’ 1mpart 2 dlstmctwe color to
conbi ragy @ﬂytﬁhﬁf goficle daordlietoniet ke nofizec tmlmwls ,user of the polymeric
wherein t phos haz o)

trifl @BFBE}‘; Hglg(l qapqpa gggth%cagprg) 11 %%FIFVLS;Z Ho Vymer;fc particles in use.

pol y[ bi s(2, 2, 2 trlfluoroethoxy)] phosphazene 16. The
nethod of cla

i npartlhg “éﬁt@dl ﬁ&iﬁ“ﬂé%‘?ﬁ‘%’i’m 11}5 @ﬁ@ﬂ"‘bﬁf'ﬁ?ﬁﬁ? i Coé'é?%yc"l“gl the targeted

accor disag it fblobs végqQwn size, to allow a user of the
polymeric particles to make a positive identification
of the size of polyneric particles in use. 17. The

met hodrafy, &hdyl Jpci]a%n WheL&ER et QfoBynfdric Waktielee id dthieved using
contan|ty with the targeted tissue is a bl ood vesse
an imaging technoiogy and wherein the polymeric particles each comprises an active

agent comprising a contrast agent appropriate for the imaging technology.

19. The method of claim 18, wherein the imaging technology is fluoroscopy, nuclear

magnetic imaging, computerized tomography, or ultrasound.

20. The method of claim 13, wherein the polymeric particles are provided for use in a
container, a portion or a label thereof being color-coded to correspond with the color of
the polymeric particles contained therein, thereby allowing a user of the particles to

make a positive identification of the size of particles in use.
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18. The nmethod of claim 13, wherein the injection of
pol yneric particles is achieved using an inagi ng

wo ewbnoisegy, and wherein the polyneric parti cl eeT/@8mn7/082659

conprises an active agent conprising a contrast agent
appr.opiki @étBod of chive 18 rabdrbig the phinoledgpartit®s akhgromEtdhdd use in a

of claim 18, wherein the i [ chnol o i S .

{1 uorauEbpy e Bar e s g el Lot Fi 1 BURR AT pag withthe colo
t onogjf blyréridhaiicd&udn@ined therelit) ehanattyhtidwiiy aClsad o thd particles to
wherein the polynerjc partjcles are pr pvi ded for use

in a B&SEAONEYS dgntifisptiong thiysizg qf aREElef HaP&of bei ng

col or-coded to correspond with the color of the

pol émsri c particles contained therein, thereby .

al Povi mgthed @& eslecgve embolBaliqn of pdynergn agleampl sEIPEF S

i dent i fi, cafd QR QS 2 uRSr Bl ZRaRhalR8bt tr6hi&E 1N use. 2 1.
The nmet hod of "claim 13, wherein the

ol ymeric
parti cl bs péacingpr eopivdeinte erblapgercpssl ‘a*tg?ffgrﬁ@‘et?io%%?"é iigqding directly
the syri ngﬁoiﬂ%t&ghpr-coded at least in part to
correspond Wi th thé col or of the polyneric particles
cont ai ned cohgmangplacehnenietfithatanoyh ngjrganiswgingfiechpelogy to visualize a

particles b Ir identifil.cati on of the
size of pg%{?tﬁ%ﬁ%%nﬁﬁ%%?h@%ﬁ t%érar}ééﬁ%d of selective
enbol i zdt iigacting assutficiont arounaofipotyradric poipbasitisiongh the cannula into the

i denti fyi a tunor in a nmal . t.o. .be.t d. b.
pl aci ng aqg’ﬂ?ﬁfa ng%?l?ﬁ%Siéedg%g%sﬁul\é}%%aggﬁthﬁFﬁ%ﬁ&‘g‘F f %‘?ent
bl ood f kowohadhdghdidesed devantubarivziteont ofrohg temor using an imaging

confirmn | acenment of the cannul a usi n i i.n

t echnol o g36‘{?‘8&\%&9&‘ﬁ“?lézeépec%%‘ﬁ?%%méﬁ‘éer‘f?e%i tﬁﬁog%}}n@g Cathula; and
t hr oughft heneamnthk aanndla. frdnnjte ldodgeselsuf f i ci ent  anount

of polynmeric particles through the cannula into the

t unorVi%°'Br oduce desired devascul ari zation

t her ewl {Higalyniiid peirticle®Bdch ebinpkel Beor@es¢dagifls, and one or more dyes; and
devascul ari zation of the tunor. using an Ier%‘

411D In o
t echnol 8§ycordng, FUVRISES @oly%(@lélﬁf)rpg@pxﬁdgﬁﬁ %%ﬁng]:@rgjéor a derivative

thr outggre&it‘ EnCRB Yy Brerid Pahiibles 58 MRMINGiENR LiafoMsl SubktaiBlly uniform
t he bl ood vessel; "wherein: the polyneric particles

each sonprises a core, a coating, and one or nore

dyes; and the coating conprises

pol y[ bi s(trifluoroethoxy) phosphazene] and/or a

derZBvEhd methohef elofm 2andrthdrecoporiging répsatymr f¢ns| tedirgned f one or more

st andt%rq s', %A%gregno e&hkéggw’lihjel%ﬁ%s E@B&lfyﬂglé’ p%icife? rug%ssﬂrggressively larger
particles of differing color-codes, to produce the desired devascularization effect within

the tumor.

24. The method of claim 22, wherein the particles may further comprise one or more active
agents selected from contrast agents, steroids, hormones, nucleic acids, antibiotics,
antiseptics, analgesics, anti-neoplastics, anesthetics, or biological agents to produce a

desired effect in the tumor upon placement therein.
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23. The nethod of claim22, further conprising

repeating steps b through f one or nore tines, wherein
weamb/ossne al i njection of polyneric particl es PEEES2007/082659

progressively larger particles of differing

COob DIPobATtes paitiolep et ldslapltlshx% dest, nedattheyasicnk ar inzmtdyen wherein:

ef fect Mﬁthln the tuno he of clm

wher ei né-t fig pf&?‘f‘}gcl“é@‘pﬁﬁ‘i? fpﬁ? ylm%(fr% ﬁ]é@ QSR %Bl gand/or 2
ﬁCt ive ag@&ﬁ\&fiﬁ@ib@&bﬁﬁxdfsﬁmnﬁ%[}ternaﬁatsesa@@mr@;, steroi ds,

or nones nucl el ¢ acl as anti1 bl ot t eptl CS,

anal gesP-c 1 A SOMRERPIALERE PO&H%‘%?’H@P{‘%{] nd

bi ol ogi @%he%%e?m%@rt@fe@%%%néhr@t@&i tb%d:n@vafl %ﬁbstixﬁaﬁﬁﬁmfomm size;
tunor upon giacenent t herein. 5. Polégerlc particles

each Y6t ity Aec AT denre, dyss @Batdlerded BndnRFed glistpsliy color to each
dyes by | ri ses

pon[b t@l?ﬂﬁ%ﬁg%?ﬁgégfﬁgﬁ%ggﬁ%gene] and/or a

derivative thereof and substantially encloses the

core; b. the core conprises an acrylate polyner

hydrogel ; and ¢ . the polyneric particles are

standardi zed to a known, substantially uniform size;

wherein the one or nore dyes are selected to inpart a

di stinctive color to each polyneric particle according

to its known size.
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