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TI TLE OF THE | NVENTI ON [ 0001] Loadabl e Pol yneric
Particles for Therapeutic and/ or Di agnostic

wappkioeatss ons and Met hods of Preparing and Usi PQT/iB2805/004007

Sanme. CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0002]

This application clains the benefit of priority under

35 US.C 1 19(e) of U S Provisional Patent

Applications Nos. 60/ ¢8ELBOF THE IYEMIIORE. 2005 and

60/ 621,729, filed Cctober 25, 2004, the entire

[0004¢ LoadatdsPalymeric Bartigles fomlsrapsniae anil/erdpiegmostiy Applications and
A | NVENTI ON [ 0003] Srral |

%ﬁ%?lsygépaﬁﬁmgﬁg§%§%heres and nanospheres,

have many nedi cal uses in diagnostic and therapeutic

procedures. Mbst @rior art Egarticl es_use

d in nmedical
appl i cat i ons CRSREFERENGE, EQ RELALERARRLICATIONS

(Ghoap IHANBACR on S ibthehéfid droBly, Gact 35 US RONERAYAAU S
Prowisiomal Patzot ApplicatipROvdy. 68@a# B0 Brfded WayP4n0as aridr68/621,729, filed

erfal sed to ptepare the ior. art particle
BRE 4 ot oife st BsBRiey R ofth and HEomali egrin By agftrence.
thereby detracting fromtheir utility in certain
procedures where long term presence of intact

particles may be neLeRsROUNNOETIR INVEQTRSQr adat i on

of the prior art materials nay rel ease toxic or
[0003] Satallmgrticdespimghdingonissispheresiarel posphards; loave namy tiedical uses in

i 4 .0005]. | I r obl d he, . . .
oo 50 0% pcnd), Moo Re Mkl Lo il ppticatios ars
cRirhdtbg2edtbyt HinReAisQN QIR TAded M PudhiB PARBLR Bf e ARAIS With which they
when the particles are incorporated into a delivery

cems freeryitant andinitiation of Adverserimmunegpactionh the body to be
QA R Y 57 pd BRSRAS LAY S o ol i S0 may acprace

Ion Suc

relativieby rabidly withfintte chafriialiad ®odylehdrviey Jetraktifid hemnBEiLutility in certain
aréicle tend to aggregate or agglonerate within
PIsEiEs MIEEyORRIPTR PRSI AL SHad @Rdicles ppysriecespry. doreover, the
I Q 0 . 3
LA OB IR0y DS5RS gl ERIPSGEL g e
retagtienshin dheepatiestsabl e di spersion, it is known to add

i<t abl e di spersing.,agents that may include . e
@10} 5% 8 & G e e AR ToF ety PeR odpri it eichs that it is diffcult to
aftié Ve dekRabil O biBpassidopropdPBREWRin e PRrRS aRAhbdrBodfedil® a delivery
particle interaction, the followng materials may be
supperpion-or injeqtion intaiacite én the badniwbs eeated: fMenytimes, shecparticles settle out

Nyt t 30 » .
og‘%fxé; Yeésﬁ’)i}faté 2%1 tgu? @0&%@?&%% IEﬁat ﬁ)%y aI:V\qu rl‘lgufmmly Suspended for even delivery.
Furthermore, particles may tend to aggregate or agglomerate within the delivery solution and/or

adhere to some part of the delivery device, making it necessary to compensate for these
adhesive/attractive forces.

[0006] In order to achieve a stable dispersion, it is known to add suitable dispersing agents that
may include surfactants directed at breaking down attractive particle interaction. Depending on
the nature of the particle interaction, the following materials may be used: cationic, anionic or
nonionic surfactants such as Tween™ 20, Tween™ 40, Tween™ 80, polyethylene glycols,

sodium dodecyl sulfate, various naturally occurring proteins such as serum albumin, or any
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sodi um dodecyl sulfate, various naturally occurring

proteins such as serum al bum n, or anyot her
woremsosasecul ar surfactants in the delivery  PCT/IB2005/004007

formul ati on. Furthernore thickening agents can be used

othdtehderqmeleantir suefattasts &6 therdeliverp fomiulgtiday Faelermiié ei¢tkeRing agents
and to i ncrease solutjon viscosi tg for, exanpl e,
1§}

can g ussd halp Preversarticles femy sstilipe byysedigentigion and qu@amgseoﬁolutlon

visc%?i)lfﬁ‘ g{)lmﬁ 111?!8%%%0‘1%?0@2%1@*}2@01&@ g?gsgg > prde; dextrms Density

addmvsmaiay alasorhemsnbmrachieklebudyanssol ution to determne
spensj. on when u cl ear

003k At S BioHP PSRy PS8 U Bhsdesymine their degree of
suspHASBA Yehef WSIRE R fal @ranéﬁa&&ﬁ’?&@rﬂeﬁc 48§14t ﬁydrﬂgél eads in aqueous

precipitate, bari’um sul f in particle formis %
suspemsign. addi tive for bone cement, for silicones for

d ring.ite visible duri nation and
ST Dt B S BB s o

bonp @érhbﬁﬂ 3 s111861@eslayﬁhd¢r§igﬂwﬁ1s9¢1s1ale duriBg {-rayMhmina€ibn and for

Vol . 12, No. 1, . 17-25 (1989). The barjiumsul fate )
prowpig rRdiopayio p@bmeﬁﬁ @@Vi%ﬁm@?%u SegtJaykrishpan gt &l oBulb Mat. Sci.,

u c I8 t: i . TP
Vol g%g\l/d”‘g ; fi']?ol g@%)aggfrcebg Hym églr%tr@??s% is, gﬁﬁ@ ﬁ) i roving fluidization,
andas oftat dseds sn inorgancr fildes ¢o ithsandntizstick dehofior to moist, aggregated

m o S(gﬁgé?%%%&@%&gg &ﬁ%@ggﬁgﬁﬁﬁé ! of @?ﬂ)éwar@anpl (ges include use of
gol@%ﬂ’éﬁfr{FlénE‘ﬁ{HéQﬁ{e}é GbRISM Wdvidks 9TR4, enﬁr@éwt@ a&fylag@ﬁlfbropartlcles
hére thus exists in the art a need fof smal

usn}gaamalkﬁwnttsmftgothn be formed to have a preferential
[00% re?el: {h]¥16ﬁ 1@%{}'&&% At zi\?lgete%i gur %%@’P@Eﬁgiﬁ tflgtrctgﬁ I(ljae formed to have a
pref@f@ﬁl@bﬁllp KPR Rafigliiatibn &r@efsih aﬁﬁ]ﬁﬂaﬁd@ﬁs@h ab bgious

natural systens of the mamyalian syste

are
thergpetis r@péfi;aﬂp@stwrpé@qeévreé iR a5g! nolsieradad py ths natakaystzans of the

o BRGSO kB SO i SRS g i

whiBUNMSERMN dZbr dEIﬂBnb&htEhB’deﬁNb[eQﬂ@%al‘lﬂmd suspeambn propentick.udes
a particle for use in a therapeutic and/ or diagnhostic
procedure. The particle conprises

pol y[ bi s(trifl ugreet QGMMAEW)@PWMEWO

derivative thereof. [0010] Also included is a nethod
[00Qft] Hierihwintion dndbidss d phitisle foouse injaghberepéuticangiendiagnostic procedure.

The %gtgcgslr & n s?e]:g %ﬂﬁ/mg?r t&%cir%e?liqs)(ty gg(gﬁp[‘lt | on]pag{d{qar & Agnvgtlve thereof.

[OOIIﬂ]er e!NItsot 1h61u@ét¥ ik la%&hé‘&tﬁﬁ)ﬁin&ﬁﬁl@ blood flow to a tissue in a mammal
y[ bi s(trifluoroethoxy) phos hazene and/or a

congmnzawvémgw&kéafa pariagafja Waed vesselqd s mpmmahwithiahleps one
pmtgcrlg§$&9an Bife HELd1Y 85thPSke@ pBETbIYEAXRDENS) Frbphabdné fihd/or a

derivative thereof.

[0011] Further described herein is a method of delivering an active agent to a localized area
within a body of a mammal compnslng contacting the localized area with at least one of a
particle comprising poly [bls(trlﬂuoroethoxy) phosphazene] and/or a'derivative thereof and an

active agent, such that an effective amount of the active agent is exposed to the localized area.
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within a body of a manmal conprising contacting the
| ocalized area with at | east one of a particle
W@ ooopniasng pol y[ bi s(trifluoroethoxy) phosphazet®iB2005/004007
and/ or a derivative thereof and an active agent, such
[0011]at  Adscekiiiatthe/@vaitionnis a dstdife] RRhico/ragRfbn bfan active agent for
expased to the | ocalized area. [0012] Al so within the

oral AgUREITaOT, thefOTT RO TSROy P 7P Bdle 37 a actiye agent, wherein
v B B0 LR b GHINPHBLIGHLRD pELERL AN Bl Qe
therabfr ei n the poI ymerl c capsul e corrprl ses

I riflu et .ho ho nd/or
008, Y\ 38 iversin BREr Hoiidy PRRERH A BRthe fisstagd ot a particle through
a blob& vétd8isn @ nﬁ'@i‘ilﬁﬂdt}féfmétﬁ&ﬁédh%ﬂsh% 1ﬁﬁ§§ﬁgﬁt@fhe%mﬂ%ﬁéeﬁﬁ 8fa
throu%h a bl ood vessel in a mamal

mamoapatiledshond tgegr partigle; the @racqi@am%@gmm@am mﬂy [zblsﬁtalrfﬂmtoethoxy)
ool RS e GRS, BRF ShP bt AR BuB bl e roue e

partidlél/ or a derivative thereof and a contrast agent, and

[ ' th t f th ticl
OO A SRS POl i e gin T

meﬂh§d Q&ﬁg{ idel ﬁﬁimnﬁﬁ@x‘lr% tom%lt?ﬁ%ﬁkgij 5t 1S5 one hollow mlcrocapsule

admnistering to arr ultrasou ect at | east
confpoising\poly [bis(ioflpsrokthoryrphostiangne] and/or a derivative thereof to an area of the

ol y[ bi.s(trifl uoroethox osphazene nd/ or a
et YR FHAPRERE L A ob s TR Henk pRRaBihe
[0083]0] €The iRRBAIESE HYIUdBEa ARleBRdOF dbINR iR Ah @6fivdieRto a localized
ul'trasound. [0015] The invention also I'ncludes a

areawithindhobodyedfiamanmg! eomprisingcontagting tlmdocaahlzgt@ma et at least one of
a pag{lag lcémrgg 1sm%égl§ b9§9‘¥ﬂ%050€?130n§’2nﬁ(%8pﬁa2n8r ! S gr erlv ?\;el th&eof and an

one

acti®@agdnt, Suctgthapdrydffictivé ambhnt@f detdecxy dgdph &Sd&bas"eﬁﬂﬁ 1he localized area,
and/or a derivative thereof and an active agent, such

whergigthe;parti¢le sempriges spaent tMCFgaee d8ite agent s
0P Pk 4 HEOLATR LA A0 ARSI A ot parices

forrﬁed frhmra,cr}alcf’rm‘sdqumblymersm desonilzadng vagd theeresliddocongpridéoproviding
. ation ticl formed from acrylic-based
bar‘b‘g pego%%e ‘Eﬂ’é%gﬁ“{/ ﬁ Qﬁi’ﬁﬂa‘pﬁ% ‘met hod conpri ses

provi ding bariumsulfate to the core and/or surface of
the particles. BRI EF DESCRI PTI ON OF THE SEVERAL VI EW5

x| ﬁh@ﬁ%@ﬁp{r%ﬂ arF ﬁéﬁ dcfwmsm RAEWATOR MHE PFRAFINGS

[1Tow ng detail escription o
[OOIT]V e an he foregaing suyembyt asewelll agithe §dplhmingvueta11¢cbdu$cmptlon of the

i with the end dravmn
ol iRtttk bo RS AoRiics vifB e shpendsipvines. For
the bﬁpbi@oﬂﬂ@éﬁaﬂﬁ§ tHRITRAGH TR théretabddhodindn I@lﬁeecﬁﬁﬂ'idg‘ﬁ embodiments that are
preferred. It should be under st ood, however, that the

preseatl prafesred Jt should bajnderstaod, however, that the invention is not limited to the

precise arrangements and instrumentalities shown.

[0018] In the drawings:

[0019] Fig. 1 shows a schematic representation of a general cryoextraction scheme used to

prepare particles according to one embodiment of the invention;
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preci se arrangenents and instrunentalities shown.
[0018] In the draw ngs: [0019] Fig. 1 shows a
wa@ edvemedisT representati on of a general cryoextPEIB2005/004007
schenme used to prepare particles according to one
[ooﬁi]’OOdF M sHOfws HEEmASA® th;Sng [eQQx%QLe E*] Grhich tﬁ-ﬂ@éﬂ?m‘épfolution was
manual drlpplng technique b e pol yner
suppliddutpilignidmsigogandp (prepdration of dlmmllcmsph@giewf Example 1, herein;

[00?@82‘1l %::38Anar§i;f't th %& ' @Ehf%q&%l%%g%e particlese(rmlcrospheres) as
prepiRéd/ PO RERAeRIT &hdﬂr?@exiﬁttﬁﬁﬂﬁé’tﬁ@d 85des38bddN IRPER EHigure 3A

y one enbodi nent of the cryoextraction method as
shoys g dkidptiep! meiewiseppe rigyyiprd Big: 3 shewea 190x5sanning electron microscope
\p] croscope view and Fig. 3B shows a 100x scanni ng
el ectron mcroscope view, [0022] Fig. 4 shows a

[0022)rti Eige {mowsaqqahﬁﬂeornlfcwsmmﬂe)afomdscﬂadcgrding e embodiment of the
enbodi nent .of the.inyenti 0 th bovine |nsuI|n
invenbige, 3?%391 mls%)boatnei R@@%Q &@3@5}9 Emgr{lwgp SEM;.
an [ a&ﬁ: h f8&Em o(pﬁg,
[005% ypﬁbés:p%azene mS)Ec;:vrs %‘5@ Hg:éys H%Bﬁgliyg gﬁ%l%déagi Béphazene
mlcatsphcrrn% dFigs$Ags amingo nbtalﬂed usigg ran@tmc doree emetosdoge agdBlig. 5B is a
s a scannln el ectron ogr a sho e surface
scaing TR ERET O BN e s s S 2R G e bplipiRiRapete
michR@hérk iaf SH00R Magntitadbn;Fi gs 6 and 7 show a
cryoextraction setup for use in an enbodi nent of the

[0024)y enFigsn 6vame eshew i qgyoestrpefion sgupdasisedr an gmbodisgat of the invention
[ is a
whtl Fib b s fcbibefediioh Vet hig L PRE bl oudy ©
[0028]cr OF agt f‘&%is arcréssstdtivgab¥iewiof an pppdratas fos use‘llnEnm’m:la&leﬂeé testing of
herein %026 F| s 9A and 9B show an SEM at 1. 0KX
mwmmqlqsdg Xé'ﬁplﬁmt &18yrface of the Sanple C
[oom)}“ ORfYsloACh RSB Hﬁ)tw af Sek dhaory %a%hiff&%&?@ﬁftﬂé ArERA of the Sample

cle and at a 50O OOKX magni fication of the fil
C ntitropirtielss just afitdr ¢heolpairationl deby dratione dy dlenarsicat @rS@aQﬁ)Ké( wiaghification of

used i n t e eva
the B Sof BRI Gdp e tggBedrding S Simeld Epf Eypmple 12 used
in te6VahfaoR 6EE eqﬁ, resgeRayti cl es made in accordance
wth Sanple C o ngle 12 used in the eval uation of

[002RanpFegs1 0/ 108, 19agad AQD wre Bildh ohmigropastieles miadanagcordance with

s AR ) B8 .08 Bl bl  ca

showmg s[ueﬁaaieaﬁms(mgu KA, 110B, anm«)ca adl.0KX magnifSEMenahd at 5.0KX

magmtcéa(t)lofaxr( ig. ioeg) 5med i n accordance

[0028] Figs. 11A, 11B, 11C and 11D are SEMs of microparticles formed in accordance

vie

with Sample C of Example 12 after thermal stress testing in Example 14. Fig. 11A is a 50X
magnification of a minor amount of delamination in the strong white contrast portion. Fig. 11B
is a 200X magnification of the microparticles of Fig. 11A. Figs. 11C and 11D are, respectively,
200X and 1.0KX magnified SEMs of other Sample C microparticles showing only minor
defects.
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with Sanple C of Exanple 12 after thermal stress
testing in Exanple 14. Fig. 11Ais a 50X nmagnification
woboos/omiisdr anmount of del ami nation in the stroPQTrABE032004007
contrast portion. Fig. 1B is a 200X magnification of
t he m cr opar brgASBEDIDESCRIPIIAN GF HE INGERTION! D ar e,
respectively, 200X and |.OKX nmagnified SEMs of ot her
[002Y ! Ee@rwpé hejsHy are ppidisles Hiahinay bemapufichsed using

I BT SR L oo

prepmﬁimgfsacﬂi pHr&?esJ SAd/ikﬁtiOlgilly[ ddssiibedi Helregm ama?h@pwtic alnld/or diagnostic
sphazen and/ or derivatives thereqf, as.wel| as
metﬁ%fwggwﬁwé gﬁvgalq?wﬁe W?%asae&%beg\aam, dnrapqiyg methods of
. . I .
emﬁégt%&fdélhﬁﬁlr%kﬁ% ?hﬁcﬁﬁﬁnétﬁ@&s%ﬁi@ﬁb&y Pk Qétxﬂ_agﬁﬂggﬁgg%e particle

hods a ocedures which use the parti _
(eitlbe ©callyterdodadly k inmgthads of trdéing orreisdingdfl oadrtmodtherdtiological fluids

e R oF SR paifited Pl Rt it ufesogi P gerinhy) using
thegﬁia@gs of tracing or visualizing blood or other
[

ol ogi cal fl uids thr.oudgqr‘}3 the body using the
[003Mr ¢ i Alsesinclyded are sirtainedorleasthdine delivery farswilatigns for oral

adrn(ir‘cﬁgtrpé)tg)r %R&X&l g%ﬁ{&%ﬁ&% di%?[otcgﬁ%eﬁ%eh{lgg%ﬂm A&t . ai Ql?tl ) q}?ed
are sustarnederelsase rug derrvery fornulationrs for
gast?ﬁiﬁieft@wkgyﬁéﬁ? !aﬂd/bﬂsrysfceﬂﬁd: delivegy ofhun Jeevt bgdne ﬁs Well as a sustained release
call z ellver of, an, actlve agent to the .
drogdelfe forulating el gan beinisaiss SROQANERYIE OtipiaYRAoyslg forlgealized

deli®&l/10¢8n a8t well as a sustained rel ease drug
elg‘gﬁliovery orar%%ﬁtati on that can be injected

[0034] b c uAdmd shesingthods, icomnpesigersLasi formaratians af thed ovaiéibn walize at least

f i t. [0031], All. of. th t hod .

one @B i AT A BRI PP R ¢ substantially

sphétical 8P8lipiEarfisleld) Holodcord6RE, thdreshyRive iafly dialRtdrisGitfble for use in
and "particles"” as used herein nmean a substantially

the spewiici ragthodsrand|applieasions dasetildddiebw, ingndisg/agnicepsphege(s) and a
Vi ' ' [ U (n.the
nanbbfbscf bRy Mt oIS L e ARt fe Kt 3 B
[0032]c| uThe greferradyaatigdicofelsinvanibnacoadingpb eneémpodibeatdescribed
and ot her bodie a simlar ngture known in the art.

of |
herqip gry cpmpRged e VEPlE OF THRAT: ha Ecibe Pplyehpsphssns palymer known as
PSR SRS RSBLL VPR ity
phopphaypiedskackthis spedificpolykeoprovades particles that are at least in part inorganic

. L,y[ bi rifl uoroethox sphazene]. .or a derivative .

in o PO o P BN SRR A st Hsoiogp G in tha
whenf&bduiced R ¥ MRIMRAIQMicHRIMgIRI NS RS ahifls) Ahey 86 nbt@Sificantly
_in part inor ganl c.in that they include an inorganic )
indysglayamnonssseiithe seciiecPruiensheglieinmyee $issownpgdeispone dfithe invention
also' iﬁahdes the use(s) of such particles as controlled drug delivery vehicles or tracer particles
for the visualization of blood vessels and other organs.

[0033] 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

purposes. Additionally, owing to the biocompatible nature of the polymer, the particles
5
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when introduced into a mammal (i ncludi ng humans and
animal s), they do not significantly induce a response
wo@booblesispeci fi c or non-specific i Mmune syst enBCT/IBR805/004007
scope of the invention also includes the use(s) of
facilftbte Aveidat decdr @Enigat oA R iRhueshedicdigadiidh ¥&icYalhedtic6hftere@when
tracer particles for the visualization of ood )
foreigadedies argrintrodused inde g apnmalpodofly. meh parimplans sejegtion” or “allergic
shoc'ﬁs’einul thef afvets feg%ty%lggf IhQQE??ﬁQ 1ngs(fedfim Mo%ox%'r G}an%sbteéﬁ found that
pt ocedures | n par ecause they tan be prepared’in
the mirtidss dfahgmvemiongixhitit redwded dépdaglatiatinh imedsethetcbyWadréasing the

long\-a,ltggé gq% il’lit)ggétgg ?)glittlg[fgﬁ iSi | ip]gglscglr éngrgrgu g%t: ngqig%r! i(xelrthose situations
wheRWoRR R EradAGsH is@Bébbe byt BElyhRer i e PaRCRIRRA drBlits released from

nature of the polyner, the particlesfacilitate
the deguiddtorcimchnde ehlymonetokio gondenirations ©f ehosphpraistdnomenia, and

R I M—

wheh @i &Stitdc® WithGham#mbli&l @sge.shock, " and ot her adverse
reacti ons of the i mune system Mbreover, it has been

(003 Fach af therpartisles indheian etionte farmed i pashotska pblymer,

polyfBSEORE i RISHE AT OB An) of & dchiVEE Mol BF G HBRER & Auifer herein

as eietey ipalpfisitriflubbredtaxge) phdsphdzens? os I RTERER YN Thupef@raiome
egradation i nder gone the palyner. in the

polygla?érﬂ wé?etg%vﬁ ﬁﬁ%@ﬁé%geg@}@%agréa ade 4P OF e PSRN QRGTRFs represented

by the¥okHHR (Bh¥wR@Blexi ¢ concentrations of phosphorous,
amoni a, "and trifluoroethanol, which, advantageously,

prrdnot e arg? - i nf | @¥mat or yr esponses when

i s known

in contac{ w gh nannauian tisgque. [0034] Each of the
particlesjfin ﬂhe i nvention isjforned in part of the
pol yner, y Pli=s (252 pa=t=ni £+ phosphazéne]

or a deriyatiye thereff (referfred to further herein as
ei ther "poly] is(trifluoroetthy) phosphazene] " or
"PTFEP") . TheRﬁreferr@ﬂ pol y[ RSs(tri f4 udroet hoxy)
phosphazene] polyner is nade up of repeating nononers
represented by the fornula (1) shown bel ow. wherein R

wheigiy R, & § frapl bituotselpGihobSs) eoupkelr mRgER et o east about
100 §lofignomoferble visid Eoaeyprtirsbly mButou aoia ouba 000, more

pref%gglggrcl) Ao IPSb0PIoefbBLEN00 shdl Mok PRUEraBIS PRAbsG 1300t gbout

. Alternatively, ‘one may use derivatives of thi
30,0001 pitematively hnepnaspese alerivatives of thes podyrnérdh ése preparhtéon of the
i nvent,ion. "derd,vatives, " .it i ant polyners made )
pertig B edfisalin. AEG HVAES it et O PR 0 o pOfifers havine
ere o or re.of the R-Rf t o rou or
the SERERoER SO nT U D)oot ShetisGe bt PO IBge B ¢ P ETA &Ry g backbone
atorr?(g) ifs léll%ttiltu?gcﬁl)y gaﬁ%%n% )afom%ﬁt or ecrti%nglhgerogpl)(g)l, 81%' v(\:r}?e!re the biological
inertness of the polymer is not substantially altered. Exemplary functional groups include

ethoxy (OCH2CH3), 2,2,3,3,3-pentafluoropropyloxy (OCH»CF2CF3), 2,2,2,2°,2°,2°-
hexafluoroisopropyloxy (OCH(CF3)2), 2,2,3,3,4,4,4-heptafluorobutyloxy (OCHyCF2CF2CF3),
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i nertness of the polynmer is not substantially altered.

Exenpl ary functional groups include ethoxy (OCH2CH3),
wQ@2@6846353- pent af | uor opr opyl oxy (OCH2CF2CF3), PCT/IB2005/004007

2,2,2,2",2",2" - hexafl uoroi sopropyl oxy (OCH(CF3)2),

3 3%&1@%@&%’0‘ S‘gct uér%ggtgﬁ)gggb%(gF@’/gF@ t2r2i’%:1e’(:afl uor
ooctyl oxy (OCH2(CF2)7CF 3 ), 2,2,3,3, -

tetraflaoropfdpytmxy O6H I @of HIOGHRLB 3 @By xafluorobutyloxy (OCHCF2CF2CF3),
2,2,3,3,4, 4- hexaf | uor obut yl oxy (OCH2CF2CF2CF3),

, ! 4 < X
R S e
or less of the Rto R greups may be al kenoxy groups
embpgimentss $Yosar lwﬁmqutqgﬁ gioupy mey be alkprayi greups thatrassist

el astoneric phosphazene pol ymer, |nclud|ng groups such

crosslénkORHRQHITHD proo@idRORREHasHmMasic phiosgHagénsrmokymer; oepsling groups
[0035] It is preferred that the nol ecul ar wei ght of

such aseD @ GHEE Hos O HaS HaGiieC 2 phallydplrenpxy goups. t he

i nvention has a nol ecul ar wei ght based on the above
[0035)r multt &, prefedredrtirae tlprmcblecldm weiglat ofthegmlyraer wsed ¢rhprepdre dhie particles

east ab ut 70,,00 bly .at |.east
of the ineibat 2 e o SRy B s 2oy Eranl G preferably, a
mol &l Gl @t oYVt 1051& a&fut @b,obe gﬁﬁolaﬁ?@ dpr@féﬂab@ﬁatgéz{@ hbdw® 1,000,000
about 20xI 06 g/ mol. Most preferred are rs aV|n

g/m%ar&%rllanomr@htab%a mateculeawplghb@ﬁnt lepst arhogt D0O° g/malito about
204@% Ilﬁrv‘ei\ﬁ st &e’ﬂ%@%ﬂrﬁ gglgﬁxgsegs‘;"lﬁ%r%ﬁofe&ggp\ge gﬁ&%ff%{ fé?sr'%tagout

ary depen
1009000@tgm1¢lcat| on in which the particle is to be used.

The djaneter of such particles iis preferably ut 1 |
(0036} apbi digmeigofmpariifl Ie forpediagsrutivg %o fhedneeption Vrlﬁ ngessearily vary

dep&rdgr%(bn”fﬁé B&d %ll@%n 1Brv@'f18{ the gartgeh? fo GORAN TRE 4 7 e(t)eurtof such

I ncl"'ude di aneters of about 0 to about 500 mm
paml:lels as profswablpaigputinta abbug 5 £40 eum, twithra dibmeter 50gbomin] to about 1,000 pm
be unders based Qn t hi
beingRAeY Birist, RBeh RPPOISPIS AR B R e51 fhp h20P dg about 500,
abofti126 Sb&RA0Y Ak &aﬂﬁ%rézﬂ&gﬁén Whdub 500 LMEhSWSRE T sHoaDIg: @derstood
f rom about to about 5,000 nmare within the scope of

basedpnghigidiselogurg tieat vaﬂowérorml@tl@gr plpartielespsizasianf earipesrranges within

the BIBAfer Hﬁ%g/ o? ﬁ%{rpﬁ{ par Hoﬁ Ly 66(% gﬁ{a?éjyh&nn the nggxle a(l)rfr{tel%lse crhsclosure. In

necessa sane
metlards sikiap ¢he pdotiedy evherel moxaaltmr aenpagicld isipréflrted i1 vemitinecessary that all

partElea B PEIY SAARGBERS oF SRS HLOMEDE FrAccoBtA Wi v esgion
preciSly4afibiated p@gldm mAPbdFepatfd MVing exemplary ranges as follows:

100 um + 25 um |

250 um £ 50 ym

400 um =+ 50 pm

500 pm £ 50 um

700 pm + 50 um

900 pm + 50 um
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700 mm 50 nm 900 nm 50 nmt is also wthin the scope

of the invention that various ranges such as those
wootmead4@bdve coul d be prepared and conbi ned f opChiBock@4007

applications, for exanple, particles in ranges from

It lsFa% Withif @@ J¥0pe 6088 Fiverdtich ar dariohe fandBYsudh 89 tHobE hoté@ above could
ot her conpounds which_ function to enhance, alter or

be paererdsnglecombinerfox plendsdrapplientions, ferrxapple peiticlss in ranges from 500
W?ﬁgj cI e either during its preparation or inits _

rapeutic and/ or diagnostic use. For exanple, active
[003@ ent Thes paticles magplso dmudmbér&bmpuﬁdxrmme function to enhance alter or

car bohyd pol rides, nucleic acids, |lip
otheypisg @3’@5 t@% Béhgivias O 1 ?36%%06 paftic %ﬁhsraﬁiﬁrwgdmggp%gpn or in its
ther du@ GRABPERESES L Bt F&%xﬂﬁfnl‘é' Qtﬁle agéiﬁé Qicfi% gf%tg%g, éﬁ‘étems, '

extran, oth&r sugars, polyethylene glyco
hormouakesy aanboh)sdrefas,tmlysamm@hsng;clélo acidy dipplseyitaphing, steacids and organic

| e 038
or 1%6%%1?@ fs Fg;xy)()efmc(ﬁaé%qr?tg 1nq?) g}eﬁ%t?cgg aﬁ)tﬁcg&enetﬁ gﬁq%zﬁéiextran other
sug9] pollitigfiérel ddonr oI i vRROSHARS, eiehdiAf dbOéxaliple, chitosan

derivative may be included with in the partlcle
glutamatepmay be inchisied i ths pagliels. ncl ude pol y(l actic acid),

1y (ly3
(008, ¥ ABGICERIRE okl pBBER S b BBLALSE RS etosy)
phoEphad&e] piad/yroits dediesti e mgy b@}njzamled ﬁh& ,in the paﬁtlcle Examples of polymers
cyano cryl at pol yur et hanes. O her

may lﬁe udeeoly F‘S}’é’éﬂﬁgaﬁ@é{] C@Pﬁyr&’i@w ARk pg&Yé?aar@acmne) polycarbonates,

I t and
PO O Gy, PP ARl Aok pA R RSR, BRI
polmhwpefdatam esd pqdwmyﬁiaycse ridther ;mbj/ry&ms mydlgdel polyadeylates, ethylene-vinyl

acelfft slmottal SR s biofacclsfiy B8 Rt Sldsiyes thereskdsgradable or
non{R@radadle ipBLAFMNSE, HolyRE &Rk G0l dﬁﬁnﬁ@fﬁ@@&m PelyRihy@MMoride, poly(vinyl
means known in the art, inclu fusing, inserting

imidazolehchlgspsuihopaied aqldpkﬁemrld @@Wp@umg okide¢ Rae meayrinsorporate the
seleglt%cciI I%?rlnglr)]lgrﬁﬁ% I’?E)lg lljlﬁ:g.gi %\M 1% tﬁe %rt 19&'1}1?1?1% Idﬁgl Erg 1nsFrt1 ng or entrapping

the additi@1al compdunes i thp atandtix Oﬁamélrehhﬁfcﬁrﬁfeﬂ paﬂuelesorcﬂy adding the
descri bed herein %1[‘20039 The | aded unl paded
additignal compopnd tapelpmeisrIelor 19 2P e T sbin ®PipRafation of the particle

such &Y&sciWed HRYERS, | ncluding pol yrrers such as those
menti oned herei nabove. Further, PTFEP or its

[003r i vE&h¢ loadedheryunbended particls rhayr ba atsd witlcamadditiprehpaymer layer or

article farmed of, ot her sui tabl 0 .
taydR§ s BHEts o6 2% S trRes Bk el OYe, &, RTEEP or it
derig4iteved B0 HeQuséPtoPoRAklidhcd Esatiag ofl @particRermied 6f dther suitable polymers

Preferably, when coating a particle such as a

or cqp(dyl@gxﬁrl@pwp@r tprggveloped ppiihe gt thad age used to form particles as described
herein. Preferably, when coating a particle such as a microparticle, PTFEP is applied as a

coating on a microparticle(s) formed of an acrylic-based polymer as set forth in further detail
below.

[0040] Coatings are beneficial, for example, if the particle(s) are to be used in a sustained
release, orally administered, drug delivery formulation (enteric coating) or if the particles are to

be loaded with a potentially toxic contrast agent (non-biodegradable coating).
8
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coating on a mcroparticle(s) formed of an

acrylic-based polyner as set forth in further detail
whedoeme1p0040] Coatings are beneficial, for exeopiB00s/do4007

the particle(s) are to be used in a sustained rel ease,

[00411 2l | YheghiGrodpheRs eniy el g@aﬁlﬂl Bay:‘/fl:y)gllléefﬁ glgdé\a% gpﬂgg alrt g};eg é% suitable

tia;me“ c coating ]‘)
for 4a¢ preparagen APHF eycqrﬁ%p@g@@htlbla@n wgyesthoxy) phosphazene]. Ina
0 I

proc(eﬂﬁ’:’é a@&oorﬁ gar g@@%‘%o&algéh{m&g%g[akﬁé%ne?ﬁ&u Y 83?4{&%&%% mixing one
or neoué peibhrer §c€lVer1143§eami’ thp zRffEEP and/of a deritative elSerénfnm&l thie pglymer is

pol %[ bi s(trifl uoroethoxy) phosphazene] . I'n a procedur e
dissglvedr ding to an enbodi ment herein a "pol yner sol ution”
[00423 PT SBbRAoNentd foF 0G iRAR REpdRch FAhY ﬂ@?m%f’édl@t‘iﬂn(lﬁélude any in

and the PTFEP and/or a deri vat ive thereof until
whlq:h)ﬂhy welynmes PAFEP Gind/éod its P@MZI]VC&IE seluble. $xkemplarg sdlventumelude,

witifl (i TaRon P ol BYRERRT o TRl Aty b fketone,

metBpropl Betol¥, Qﬂahﬁlﬁs)()bﬁ@llééﬁﬁkstetrﬁl@ldbm.ranw dylefkexanone,
l'i'mtation, ethyl-, ﬁlel , butyl , pentyl -,
t

dlmgtbylypg@@tc@t @Jet(ﬁ)@@ﬂ&b ﬁgnet ether.depgilpasolanaene or 'combinations thereof.
th I

10048, PPy Cr e, Al R TEEY HEE PR riatiys pofymer ne

conm&hmn dfrdboet l%lbyeﬁehglht ofphiymer ttem Ibymai)giﬁrmipnbnmr preferably

co of 00 The r sol ution )
aboyt ﬁ@ ?Wév ? pﬁlﬁfﬂ‘%&r 6&%@5!) Mo n&écwwewe:may e present in
the éb@ﬁlﬁﬁln bf ﬁtay 80 a@dedab Pt velda By tmiebahér Plechd Y10 /;Q)v?c@/ Or other

by wei ght of polymer, preferably about 5%to 109
fornyef opet wishestoligahede, such helymeod iprley Bnal partitles cussed above
y b resent |nthes ut i.on the .

10048 s oft SR Bt rifess by Fer S R iR st prefRfably in the
forn®bh@opé 6 41 adrdsol oW VebRS cdrRaihidglalida-soueht. m} yﬁrﬁf Solvent” it is

theflnal artlcle 0044] In carrying out
meapt HBeyganig némgtgayw vegtsthatgda npsswbésam@lbs@éwé‘@dhe PTFEP polymer

and Wh?cf a@@l )f'{lélﬁxrlé E&n{ B ?Jweiqv eﬁi?veotrg tﬁéqm%ﬁ{nggﬂ%km ok" Hle%{)ﬁlent in

VeSS e a non-so ven
wh1¢hsth3@aly&na m/dlssrogmdl (Epddymemsobwgat), csostbdt\tbmﬁcm-tdiednt dewsdiefore the
subst ang ssol ve the PTFER po r an
solvgataaws wetﬁ %ﬁs the lmﬁ%thnétqpo&é?fewéﬂgfmw fegnch getween the
- ()]
melﬂll?ésg%ﬂeoeﬂ}ﬁ% H%n Qélﬁéel? ‘irsug 91\5: Wmé’r@o%htﬁg taB(tﬂﬁ e1 B o g m;?ge ()/réferably about

15°On mmbsfmcferabbe gsaatey than atbha\@ |(h Wider cotais eomditionsdt has been

fourd 5eL1E} bR R brOThE tert i Pfiman i PG 35 ) R erence of

the elting PointSotBO PblyARr Solvéidasd Bf tfhfe ‘iibﬂ-@bb&eﬁkh@ giea'éb5 tan 13P¢.
nost referabl%é reater than about 20 C. Under
Howexer, 4 if seffisient thatihe npn-selyeni doint iomergli Hightly fesver than that of the

| integrity of the resultant particle may be
poﬁﬁi%ﬁ%gﬁ if the difference of

[0045] The non-solvent/polymer solvent combination is incubated for approximately 1 to 5 °
days or until the polymer solvent has been completely removed from the particles. While not
wishing to be bound by theory, it is hypothesized that during the incubation, the non-solvent
functions to extract the polymer solvent from the microscopic polymer solution droplets from

the particles such that the polymer is at least gelled. As the incubation period passes, the
9
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the nelting points of the polynmer solvent and of the
non-solvent is greater than 15 C However, it is
weabnaignt that the non-sol vent point is nmereakyr/aB2005/004007
slightly I ower than that of the polyner solvent.
drople@O4] shiifk an@ thessolvéatidcp@ky filRthesOdtiaerRt, 1e8diR: RP4 h&tGered outer
i ncubated for approximately 1 to 5 ' days or until the
polymeri¢ phell coptajning a geldedpadyimersiops. and fipalbe gHeiepninleian ofehe
. ot e r
incuffohy £ Fiplel Gyl 3 e s0iGeRC TBROHe Bl IR inerkd croples
retaimo Nulsstntielty sphenicalishape duwingxthe mcubatioa ppidd;nkey modt\beli a frozen or

oG AR08 ST S o e SOLEEAS LR e
solvévlmﬁ :télnﬁﬁratﬁ% xﬁ:%estéﬂ%l@@tﬂil@tﬁelﬁﬁ% pefht BRGS §§1Neﬁtrlﬁﬁ{iﬁqg thc%r?céextraction

shrink and 't he sol vent becones further extracted,
proc¢ssadi ng to a hardened outer polymeric shell containing

10048y 97 s SRR FTEL Ay AR v sl s S REOT upleire shown

being Bisp@Réd eifler WG Srinpabr dther devlcgaes céntebllen £t dntodt Bp Mayer of
a substantially spherical shape during the incubation

liquig ajtrogen- Theyitregen layer is sitepted oyze A beitors st sersisting pf the selected
non-&ﬁbén@,%ﬁ%lﬁml PWn'tJl\glty RRE t Extfhg{ thidlsbiveft & tljxenﬁ%ﬁtp'o%er solution
d. ore, t tenp a

peri o ere he nonsol ven erature nmay stay
dropletd. CMhietrioa-soblehi lagerpgms btengirevibesly frowanwithl tiquidgitrdgen prior to the

. _cryoextraction oces 004 As own in Fig. t .

disp B P oY REEPU oy he NESHERISH B ShOHs e opiks obhg ewing of the

frozeh HOWELIP&GIt NtV BB BREFbRh hhBmetc ldfolets Will S9R. The YEREI abeled (c)
device at  a controlled raté onto a top layer of liquid

showsithe eryeextrathen pioredygeaftérapproximsately tthrae daysofancubatiart wherein the
| ayer .consi sting aof the. selected non-sal vent, I ch .
polyiuRy oAy el PR E Aol 3y B deplieityge substanta
amotrt ©F €6lvéd] THEFesERlidd QRSP Spartiéle it tHe-f5h ¥EAbead having a
as been previously frozen with liquid nitrogen

| ayer h . ogen

hardggief guter ghelk Aqicanherseemby te represepistipnsthe son-selvent heighgwithin the

vesséﬁsc"sc‘lrérhtl% 20RLEHaldh sﬁ&%\@?#d?ﬁm'b?%ﬁ rgcfn-%&?enqe% 9z98f the beads
the ftozen nonsol vent, into which the Trozen polyneric

will shrimilqaite swbstantisilydurifBhthisyescst dépebding on (o initabwesnceiteation of the
cryoextraction procedure after approximately three

polypg ’é‘tg‘?p‘? P?E‘Gb%f’tl\et&ﬁ?'v\herei n the pol ymer sol ution

[004?}{e gpln%ﬁe ethBSHBRLES avhithbdof }tl%paﬁﬁ{g'aspflx@lkontﬁlﬂigg FRARRTe(s)

epl eted of a substantial anount of solvent. T
accordang ffotth¢ mvantipsl, Fend, papiislissrean ibe forarediusing any wayeknpwmror ¢ be

bead, hayi a hardened .outer shell. As can.be see .
cevefbpef REnP B A PRERY Bl Ghe BAR et SR GipEfofuce wherein
(i) tht hen¢elv et redi8ing lin ghatvieysel Rite arRtHbd@nibo iRt descaibed aidvefis cooled

of the non-solvent. The size of the beads wi Il shrink

to clesgite s Saerivg PN T Ip iiFeeRiameins PHpbiodbe addifemaf thy pelymer solution
suchg}gﬂ? ;[/ﬁ rotl)'é f ruc%}IQ%l%ﬁ Hee L RhtakN\Gitk meyﬂ??-rch)le Bgrﬁsolvent; or (ii) the
polymer droplets are frozen by contacting them with a liquefied gas such as nitrogen, which is
placed over a bed of pre-frozen non-solvent (see, Fig. 2). In method (ii), after the nitrogen
evaporates, the non-solvent slowly thaws and the microspheres in their frozen state will sink
into the liquid, cold non-solvent where the extraction process (removal of the polymer solvent)

will be carried out.
10
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[0047] In one enbodi nent of a nethod of preparing a
PTFEP- cont ai ni ng particle(s) according to the
WO moenidiss, such particles can be fornmed usi ngPEIB20@/004007
known or to be developed in the art. Two exenpl ary
[0048] ef eBy ddifpinh aliis gareralgransd, oadinag prdpate panidleidat are hollow or
wher i) the non-:solvent residing.in the vessel i1 X
subsmeaﬁaégw QRRRSENSTeiAY CHBRIE: 41 TABVAl of she Sbyeahirpy the bead is

carried 9§@qtﬁ&l¥ ISe [ eaAiNAg QQ/h&IunPHurh% the ﬁnﬁlrs?a%%'o?%o‘ﬁgﬁmn, porous

prior ' to t’headdi'tion of the pol ymer sol ution suc
beadsrvatlrestmk pol ymer dropl ets freeze upon cont act wth the

008 & iy 3 Aoy o o elapeit 4R A et perof S ferospheres”

may%@bta@&dmytﬂe%ﬁﬁn Wl gollyrhé sBluﬁ@ﬁﬂlt@ﬁ?)blﬁle@%gro%l using either
pre-frozen non-solvent (see, I'n nethod (i 3‘
gchler US50

preuptatisror uHeasonic noges, ébm;ﬁsrfm é@mlﬁhé Snmtels 87Q0=H9ms po
ultratssglﬁgrﬁl %?eg %(21 a\ml%lg ’ Hleé C?}:}orat orno%f%og’ tl\ferf YWIrk IU S.A. and

Lecleegt @mbHL M@tﬁngmessmmmmager pﬁrtkme nﬁglbﬁrﬁbtalﬁ@ﬂ biedibpensing the

l'] carried oui [0048] By .nodifyjng this general
drOP\J)\é‘%E‘é‘ége ngpsolys ‘B’ﬁ’&r"élnﬁé‘rsb’ TiBgeQr qthett r%p-g)rmyqlg iy Moreover,
as w?lypéf\?ﬁf‘%ﬂ @ld rﬁﬁ’il dfglﬂlloih tRO4P mg A dtﬁ%( Eﬁmkﬁ mdgf dalgthﬁe altered or

reno eso vent from’the carri
modifisddiy an, 1ne'egse or ldgcragmelof rtlragnalai/mamtraﬂmmorﬁ ghet podyrhemialthe polymer

tage of i ncubat,i r.o beads wi res .. [ 0049
solubarh 35 gt Sdnesre MG P 6R eSsrosboniFEpaEet - any
[0058] ze Iﬂ%'alt@ﬁlatlvé\érﬁb&ﬁﬂaﬁtr ¢Tshe ﬁ@ﬁcl@ﬁd&@ﬁ@dﬂﬁ:@elﬁb’the particles can
nebul i zi ng t he pol ymer solution into a pol ymer aerosol
inclyggiarsgandard-and/ omamn@étrpd: CQye basesiroasa@rapryhﬁcp@blr@g or sppdiymer, with a
shelf«ﬁ{l}m&% zzni%g:%tcgllf %Zlavalrgg% eh% on oll[; : ?K@E%proved specific

gravil@ fprassatin & Buspbhdidroat, coaust Yigedia foUeﬁibéhzaaBﬁl The bklr?ﬁc polymer based
Lar ger par ticles

GhbH, | Met zi Cer, be
polygisFayviil BTﬁbggﬁébwg{lh%nhy%@n arpfet ﬁﬁ%allyrﬁ@herwal shape,
mec ca? ?L:Xl%mty a‘g% bﬂﬂlﬁ@s*}gh% Vr@grﬁyéd éf)gﬁfl@ Bﬁt&ﬁﬁ%emes The core

orm ng devi ce as W
polypwrssnnaly bé fagtnied lusing ahj eccaptablettéchngjue dknown tith the aty Buorhlas that

desclBtd B aTTgRof Haly 1 oAU PES EAStFom T OpsrbPoly (Methy!

Methefér}tlﬁk@) mérhsmkre%%uﬁlkame Hydrdlybis 8eA ppIoP csxnt IVRLI 38N 1 153 1161
| ead to an increased sphere di amater 0050]
(1999h lmomqrhtsd herginchirsdiremaetwigt respest hareto. chush adeél@rbab%polymers are

prefg'%l If{)]rm éﬂ)g' o&yréér%l urﬁ%’&rdl fed%qgcu?so‘? %ﬂ:‘ijl?d'ugg %ﬂ{ou{ lifitation,

prererre ase on -an

metlgd perdylaeeMAa), tdﬂethyl&hﬁhécrﬂﬁtel’(’mm eﬂt}dﬂlemaéﬂylaté @EMaqrhexamethyl

rovide a preferred sphe shape and i nproved
(H &P hydrepryethy WGFIB‘FTYE@ (I'ﬂﬁMaA)s atiyesoyariagtsiqr sepolymers of

HRYIR def deFiRMdsZ V<P Preferi i@ MM oS héa tin th
sue po%mar S wth P'IS'FEP S léel elscr [ begnﬁgJ in r|osr ov?%e present in the
coresu b sydnatedalr [pgrtmfi dydratdd (bjdipggl) form. Such polymers are preferably Cross-
linked in order to provide suitable hydrogel properties and structure, such as enhanced non-
biodegradability, and to help retain the mechanical stability of the polymer structure by

resisting dissolution by water.
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mechani cal flexibility and conpressibility, inproved
specific gravity properties. The core polynmers may be
wo evoaBab18si ng any acceptabl e techni que known i PCT/iB2005/004007
art, such as that described in B. Thanoo et a
[0051F1F>r eP%fﬁﬁbl?nth@fcoﬂéﬁélﬂﬂﬁherBQ%j&nﬁé@W @sﬁ&&b%ﬂb%enzatlon that may
ol Met hacryl ate) M crospheres b kal i ne
be of] Elgquspef@og or emulsas@;ppolymen@gxpn typgo |IEmgion pgmegzg_t@p results in
h h _respect
substp G sgner &R RORS F0RFL B in 1Y bt TORERnT SopBIRE

polyrhé€rization Ebéuminydffﬁﬂarzpaﬂgzlwﬂw df IaJrgez eiiespdjﬁibéﬁﬁw o, about 1200 microns.
including, wthout Iimtatjion, nethyl acrylate,

[0052}e hyPsneasipmeplymsticatonNmy beemﬁw%‘mlae thergakinitia v)vhlch may be
solubﬁ%ﬁgﬂgm%y ué I m G pRteY, 25 §/f ﬁltomfﬁlegﬁ%@é‘cﬂ%'taﬂeelﬁftiﬂ%or use in

Flovet I'ves,” varian copol
the rmmnmler phase coinpltmlmomlhcluds berlebygl pepoade lauzalyliperdyide. or Ditleer similar

nmer..shoul d be pr n the core in hydr at of. ..
perof} S b RO 8 O ) B SrEIopeq 6t 16 “Subih o8 AL Gy niistor
bein aslfoﬂ ﬁ&bﬁdsr qvﬁ@inhﬁuf&cis bf!:fé}ﬁﬁi lprdsentdh X iafRuftbtaBBi€. 1 to about 5
ydr oge roperties and struc ure such as enhanced

percem)hbws@g E@s@é oh thet Welghtmf th@mhwrpem aroz Prefem@blyremm i talabout 1

perce%% @ i%thyg%fegtypl&%&f \g?ly[;%cgé % Irxlléﬁétﬁeréeég%o{egs Qve, 8%r0ss linking co-

mon@ﬁ&ﬁgbﬁef@fea foF esefin lfcsmﬂn@medﬂyaﬁeer@owmaolsm&me Zadsb-0inking co-
that may be of the_suspension or enul sion

monqgeqry frruise aithdhe afplic-based PEneiplegaonpmsr(s) 4ieddn Prepating & polymerized
partu%l@c bou%ﬁg%b%&% gﬁ}yg?gé&alma?éfatlé GlcfiSs Qtfh ’he gg/cglodlf&é acrylate

mcCr uspensi on pol yner zat resu
(EGDMAY, dretlhgien@ glybolallmstﬂacnylané (DEGDMA porzesst pfefabbiy! triéﬂlylene glycol
o a Crons.

dlmegwgpsy (‘ll chain Fr ggglgturﬂ&e zﬂs%lgqn Proyidgel if desired. Any

suitabl@ 'MA%Wmer%ﬁ&thWtr%fe?ggém'nlldyzlﬁeqlsbdl‘ tRe BRYGRISenBodiment
nore préeferably, nmononer phase. "Suitable initiators

hereifiododgedmiercaptane mapi brusedpsaechaindrgrser agent in aropudeacceptable for the
| aur oyl peroxide or other simlar

d
pam%li?r&??/yd%g gér'are%%tlqu ators known or to be devel oped in

[0053]he  dht aqitdobphdye compbsifidiEprefertly inthidest @ﬁrfmnﬁ/glspersam as well
| 'aur oyl peroxi de The initiator 1s preferabl y present
as a GompleKingregent. agd aasamnabbqff%rds BesseRanys pufactapts/dispepanigishould be

comBBEb A Morktlclschetellf EARBAPL yadiRicFRRTALERBEptylic acid and

partialbyi }g«hlirolgbiedtﬂmd?y\mwl(amehol s&sfactahtedudM\AéSS 361&804;@7’8& Aldm}grsant
rmnomer |s ef er form,n h

shou e)m%qen @lﬁnt %{ ltlckgkh)élt OFSH elgﬁtrb ont e amount

of witetifl tlﬁé‘kﬁs&%b{ﬁ 'xﬁo:’@ %%&ﬁra@l&' dBEut. 2t THHRIE bé&ént%%r&&’elgﬁt based on the

preparing a polynerized particle core, includé various
amougit pE whtep isthe dmacr@mna 1A @ﬁ@halalzuf%t Fglweqmmgy bewpsed if needed to

mainf )4 FrE S ot SRR B TSRaPLISy phosehast ene
(N a2ﬂ£§4§ﬂ§%@)g%w4&§%%&£§g§ A%nfq Aﬁgmyiene dga?nnlgg ?etrag&%c acid

(EDTA), which may be added to the aqueous phase in a concentration of from about 10 to
about 40 ppm EDTA, and more preferably about 20 to about 30 ppm. It is preferred that in the

aqueous phase composition, the monomer to water ratio is about 1:4 to about 1:6.
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sui tabl e MA pol ynerization chain transfer agent may be
used. In the preferred enbodi nent herein,
waolomenydiser capt ane may be used as a chai n transtBIB2005/004007
agent in anmounts acceptable for the particular
[005ap! y ITElid podyhéxization shduddtakf PRDSht dboat anbieptHnHidas preferably from

conpasition preferably includes a
abou gB? G ahew 03 bovishh fimsdo gelahonel Bbout R tethagoute Stiming atrates

t:
o 114 90 A ALl sk GSGARRNNs o s amplip s i

particles and hggheismtks lapplging, to ismallerdiaed pé);tmitame r(r) 370M

10053 . FGREENMEE pariES ok Brcndnastclss S, e o referably

subﬂdt&PﬁﬂE@%l SHEH Rt 8PthokdinARe AHDHALARE u@@@f.lﬁboqt 1-10 molar
to about 5 percent by wei %ht based on the anount of

excegmoke poliassmm dydioxpierpst meo] o r Sfiely pdsissivmip bydrogide ig provided in a

condBgRERRCE bl AR SR, AR AR 7L B e

heated i farabli eetéﬁ@etamrmﬁdbaum SAAESFA @ for péversh hRuB] eﬂfeedatwely, to
mi buffer solution includes sodi um phosphat es
mininNgoIepetantgppnts-and cost, ¥ is prafsried hntlasastiampuntyed potagsium hydroxide
be uﬁég'\%fg‘éﬂ Qreq &ThiPatott 5 (fﬁtekgesgﬁf gotﬁgmﬁ)lgdr@@fd‘é %Fln}?&el?ﬁ PMMA,
e agueous p ase In a toncentration
morapeficralil9 abontéikmu]ar éegrpon 1EBT Bor suct hydrodytpr red@ioak) aconcentration of

ahout. 20 to.about 30 t i referre t he
about ok oSl Butionle B Shytep BBliS AEP bicerblS ised abi grore
preférﬁbl@t?i%Hﬁt 1]4'%16 &oab 3%, 1t il e ARALrstbd8 by Wn¥ BRilled & theArt, that heating
shodl d take place at about anbi ent conditions,
conqon@fseat higher femperatiyeumapbe Gseddo dberease guemllupaction timeseReaction
timep G Bl 88 0%en BB BRF L plRltp e g ARy, ror exampte

the ﬁ)ﬂb'mﬂgl doRAditiohs ArelaBled pididespariifles/havihg dbolied B8 ompressibility and
articles and higher rates aﬁglylng to small er sized

desqggrsfqbel;tgs for[d@gggfrsgﬁggolpm3 B, gheesolutionshowld be heated for about
7. A0S i Rl PI935 s o
dlantehx&s af ahout AEI-40I0 pgx, alsaut ¢1. Sa&» abidut 12 Hthores, and forabewt 490-455 um,

abol} TR ataut oS P ie i PRrtcl et (An e A peisn i Nariaions in the
polyilrreléaﬁ&pgraee%g UG} Enaetip 'b‘}evairﬂg?ﬁ@éhﬁﬁm% S?Eéff?ﬁld thd Pffio of the monomer

solution is then heated referabIK eratures of
to thglagueous pbasts Fugthérgsmaléey syza$ cancherashiengd by mrqamegyurfmant/dlspersant
mnimze reactant anounts and cost, it is preferred

ratlot hat | esser anmounts of potassium hydrOX| de be used

[005@! CchF allovih@Bgdrblysin, pupticlés dre B&abdtefr6:Ibe Rhctal mis&mru fhd their pH
ydr oxi de per nole of PMMA, nore preferably about
maer@|a§1uS@5éée§ey Fnge assitegt £or fyrther RS HNG BIFRS Qrelaepd%hlsses alhe pH of

[%?lﬁﬁ? Bére %% Coef?i us?é%qri‘froﬁpaﬁo?t/‘l BQ{) 346G, B)’é? ﬁg;&go{,{m if

ene I's also prefera used,
interpiedffelrapﬂ}ﬁslcﬂldzg)cal aftpl¥dation. aBinoe smﬁ%zvellmg\mdld al’mbelastlcity of the

hydroge ecro§et r%gt%rig arg gpe% clerlltlo%%}-i \r/]alttleh ?healower pltiavtaluro:—]:se rantaly bg used to have

beneficial effects during drying to prevent particle agglomeration and/or structural damage.

Particles are preferably sieved into different size fractions according to intended use. Drying of
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conditions at higher tenperatures may be used to
decrease overall reaction tines. Reaction tines may be

wansesiseependi ng on the overal | dianeter of tFET/1B2005/004007
resultant particles. For exanple, the follow ng

pamcfes.a, g%i!éf&ﬂamy%c@ﬁ@ udidlg@nl QtaRAQY ide\En d@ﬁfobés%' ﬁ&luﬁﬁifg' W6 oBRPBVen at a

ggre33|ollolty and desire tabilit
tempfﬂﬁfﬁmﬁ quit0° a$d ¢ Tarpgvaalchaws un tecabguf 'CU‘MYOH shoul d be

os7ie 00 kB By 00 Sl RIALS v

to provide adhedmt for secefviedh® BTFBB Seatihg, thidsudieuif tHelhyadrbgel akg e
12.5 hours; and for aﬁ)out .400- 455 mm fabout 13.5 to
subj e%fB@)EPt tr@@&msntms‘ ay wjtable 1opic PR QORI Sy 2@%?*103@5
tetraaﬂgan Sdaltg) pb P Wa‘l&hb@ Rfid simhifal %ap&iaym il b&thanen nf change in
cess or exarnple, by varying the stirring spee
adhesmmbrbpmhcsais iboought ativat hy)rﬂmdanng the shrdaceqpi dousartiti eskeydrophobic by

reactighpf e palTPRRLUP SSAE 4 PO § DUSBE AR HGRDLe eacidnts include,
but al@Yidt Bited &, h ?&%})h&&@ 8lcaidls, aRREdsAn. datbbRylid 8d A&RGEVE&N more
m xture and their may be adj usted to ané range as

prefexabiytthely inglude balogenatqdr fd@cé@éﬂ sygh 8% @éblomethanp rithel sueecs treatment

also pgtgv%n %Pagn%aﬁ?o 06}{}%1 éo %ng g{oe e ag%% on% Jthlé %ﬁilzé {gfapfﬂ%}f Preferred

surfa¢erttdaﬂﬂads fay itclptey sdthbadingiedtion oy mﬁﬁl tré)a’tmeﬁl Witk tlﬁ&)ri}& chloride
ing ratjo and elastjcity of the hydrogel cor
folloml@fneasvtw&r\@ﬂaw&waf&ﬁhaneh peroatively, thesriaecay e treated by

suspegx # c1PEinYSHE kel of Q}’lﬁug%ﬁ dnd! a%yd?éﬁh%ﬁgsdlcqwbl 38ch as
o prevent particle aggloneratio

tnﬂumbethmta]lr Shcliaerigents Reerfirefetred ifdthepptickeamiib pe sogodn that they
to different s#ze fractions according to intended

mm"ﬁ’%%anﬂ‘i}?rﬁﬁlafi?’bg g Feating. preferably occurs using any

[0058}t anAfEchatVely, Had REGRE ﬁ&?erablg Ghé! lem cote PaRicl RMBVRI codteddvith a
fenperature of about C for several hours up to

surfacgjayar oﬁa@gyr infiged Nlth'[hgnpnwifg@ dés |ba1@¢m§g}ﬁptg¢seradlopaque and aids
in v1sBa1 c#) Eorﬁ ofe the tfomsillahc? g%%lgfeg Rji]ll + b uﬁyq{a(f&eé{og% gged ﬂlﬁdlzatlon

provi esiton r1ror recelvl

prope@@@ttb 17 pai'ﬂi'kﬂeSSSﬂIbfl &Qxe 1tQédch§a§@I(dﬁ@§ﬁd>n mymbley ammgedrm@ and
eatmrent wt suitable ionic or non-i

allowg é@rfﬂavé@ hed coating ﬁf 3@ APSEISS) EPhPUIRH OaIRg of PTFEP, thereby
prowﬁlﬁgméfo%&’h RN Balvdeh P TREES & Pre a%& cﬁgﬂ@ﬁﬁg&ﬂa{e core

In a esi on properties Is broug a
particlesn twrallmgrlmg@ulslmaﬁam evanfwhdnehpeort ipettiekes Iamlsvuplenbbanuhysulfate

reactign its acrylic a.C|d ro S wWth
also iEirevah 8 Ptk Zaine S vy piske i, BY FRtmedhe fafingpthe core
partidlédtevbh [ 4 86blicd stdky Fith PTFEPC bahae Bialfage alWe@ﬁ@esQHéjpotennal tendency
carboxylic acid derivatives, nore preferably the
of the NETER sheHa toeeckaeraupareisiompatisphwidks ceating (thopastielhningt dry state
f a.
and tl%%%glgtgg %&{qo%é& ftlrrlé(’)%?{ ﬂg&f:ooa?sléﬁ eﬁlg{é)gtfﬁ (el'ﬁ'lichgﬁé &We :ngtt i sgffelé1 and exert

force BhalicesheR@f PUFERC & ¢dadag 6EbdrfuniByifate o wﬂeore/pdrﬂikﬂeﬁ is preferably

ljmtation, _.an |n|t|al treatnent with thiony] chlorjde
applied by adhesion of the bartum sulfate in the form of an opaque coating on the hydrogel

surface of the PMA beads. Barium sulfate can further assist in reducing electrostatic effects
that limit particle size. By allowing for absorption of additional humidity, the barium sulfate
tends to counteract the electrostatic effects.

14



10

15

20

25

30

foll owed by reaction with trifluoroethanol.
Alternatively, the surface may be treated by
weumpendsng the particles in a mxture of sul fRCT/B2a€/@4007
and a hydrophobi ¢ al cohol, such as trifluoroethanol.
[0059Pu c hBarienA sulné sryatats qdherfigy oretg 1doselly he thRaNIAGlagtscl @ Bay be
be coated in that tgyﬂgﬁgalmze an de| anj nati on of a

covalgnfly qrﬂﬁ;hn%@gg@emma e pgﬁu: c%pgp@pwayng a sufficient
a

e A3 e e i R T

effectivaty wdueﬂbdrmtresul&ter;adﬂquﬂq umttemnid salutisn aftenysltldnaditheoparticles.

0 thef nis particles when in use.
Exerilagy PG e HHE GO P APPSO R i Sinais Sfane-based adhesion
promb@fst i ¢l es such that it reduces agglonmeration

especially during drying and allows for fluid bed
[00604 oat Arfyrtledr altprmatbrgafop anproyingsvisvalization of grienopartiales ndefis noted

herelrE%gEge 6ﬁe a% 1%}0/1?:8 g % g/q{e? gOlrJy rre?%l @fj {ioﬁlgg\ytg}/o\%gpcore particles.

Exemphiry dgdsase pIBYerﬂily chids@ GDIA dyedli Iapﬁblv&hfoe WemanearidWhieR &fe known
articles are swollen, bariumsul fate aI30|n‘&¢ove :

or to bdevslapp@far Se%amrh&xwea@ﬁ@shosﬁ apd whichtaresapaplg of providing

t
sy AP, CRE0E Y A0y s BB DECT D, nd s
prefetahly apptoead ifal md:chcvdl dtmye ofest shneh PrfoEPosthet|lérses andoresarkalie sutures.

rupture in.conpari son wth coating . the rticles in
WherggSatifh el s o 2 dhoreaeio Qg tesiee gy hat makes
the parHSIBEVISIbRI by 1ﬁ1gm/ﬂifﬁlacﬁdhed&% SmBR Eiystal §iSe, INEHYes INHEnShBFelgnated in
force on the shell TFEP. A coating of barium

the pasti¢lesabsorthe h@npbmn@a)r partofehe visible edler piottyurappl i ed by
dh f._th L.fat the f
100615 et Reineh TR Ricrl Dbt Bafe lhebilfal i leRlgeoing process

for foRBngS coBalydioges pblyatee atb’o‘tﬁerf watdal&hthiB$FEP ahdYof Rﬁ&@‘l\/faﬁves Any
electrostatic effects that limt particle size.

suitablg poning gracevs mwsbe preddnckdingsalvenidhudized bedandfor spwamg

t
cmBBELT S5 SRS OnipMPLAARL LBE AL B8 e
whicH the pettigles pagshibrolii\ap air siredne sndrarg cbaate«t thrabghndpraying wh11e they spin

....Crossl i nked raffed to the particle .
withi By a5F RIEERT dgriteeRplEosia PHgERi Gl folution for
Sprayﬁtl%‘ntgg&dlh@n)%gggr&%@ﬁbzgreonot er onto the PMA particle.
help to effectively reduce bariumsulfate
[0062par t Examplewy seivents o ysedo bushisohitighs @pluﬁy dthal acstateyfacethee,
S i.cl cl ude
hexa %gk;rﬁn%%n%r %165??{:@&%%{%0%1/1?' nél{rr:aé sgly ntg relnrﬁl {mxtures and combinations

there] llnaﬂtfpréfdﬁ'aﬂlsaﬂi}& ataie plopsok ﬁf@omthﬁ)élﬁﬂ]mﬂq fsodrhyledcetate. Typical
alternative for inproving visualizatjon
pre em?dc?qslﬁ%ntwle%@d&&a bot OrfHtte @beie Oet weagh&p%réﬁ PREEP or its derivative

in solﬂtk?cgpoge {éféﬁblg bRt oﬁ@'d@%@n%ﬁggé Qinf PH¥EP] 1R ] tﬁ;l%g?r?bly about

core particles yes are prefe
0.075tth ebaut BDAwelgbtspeagept. ol sbiold be hoderstoadsieasedian tihis dikclasure that the

no . . . . .\ s
type ol% hyg\pogel core can be varied as can the technique for coating a particle, however it is

preferred that a core which is useful in the treatment techniques and applications described
herein is formed and subsequently coated with PTFEP and/or its derivatives as described

herein.
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or to be devel oped for safe, non-toxic use in the body
and which are capabl e of providing acceptable

weonbnaass O gani c dyes may include dyes such BST/IR@S/004007
Violet no. 2 and others preferably approved for

[0063edi A8lprélemisBedisassed, hid@artRtesican be Qsidas vatiGuksR&dieddnd therapeutic
resor babl e sutures. VWereas barium sul fate operates as

appligations Shefues ambqlizptéqn, drmg delivenyy ineagingsulteasopnd) and es trager particles.

For e?ﬁh@% 1%1*2)%8 r@ﬂlg)%g%egllf‘ zﬂ\éé ﬁlk’%lxtﬁ)geé(éhe\%g;mghgé éﬁ%lz{?&gz géiﬁlood flow to

a spetifie tipsuretin taln%mabls dritbs prioeessapinesrdn teferyecbara‘s eﬁfbohmxon includes
Vi si bl e col or sca?g%citrum [ 0061 articles, includjn

oceluging a5 98tryEing 8t legtie RO ORI Eatebeor (S el B oRgor more of

the pRYiCIEE 8BthE MvehBEM S8 hepr6QdBreY Hh@ig6arlP AbSFiER (RE ﬁea{tllﬁ@ﬂ of diseases
coated wth PTFEP and/or its derivatives. Any suita

and p@tbatqgm} tbatomeé\se wralgsitablaeasdylaiized) tissiasgfos okanapie, tumor tlssue or

ed_an / i n ni ques. wever .
disorigrt niof e P8 LnflroRkg SRARG AR EEARHES D Eingugeis. 1n
such pREAIrey) @f paitiod(srdte phepaiedlih hédoedanB@ssthtthy g@@éﬂ@& d®bdribed

stream and are coated through spraying while they spin
aboveyiandh maythiednserted inte gherhloodhesret bEpny invaeive oamnr@wp%wm@dwal
[ f
practl r% kB&&%{ oijgofdbét vaogé‘cI ﬁl R %%Jécgﬁnasega[ a 5@5%1‘ ggy}ug% 8 é gufrglcal
incisiogae Thél eﬁxbclizaﬂoh odn bm&mettbuidaclethlaﬂmlga@bﬂtoa of aliehlood yessel is

exaf |l uor benzen th et etone .and simlar
occlugsql \PE HEERR VS mn& %ﬁﬁlﬂlde@ tﬁsme i} Kesiesds ongygay use particles
that H&"v@B@énﬁS&’dédS\mﬁ{ BYActiRE %%éHt esuélll g cﬁbstht‘ib é“géﬂp R ahdi Pfammatory

[ soarry acet ate. YPpI cal pre erred concentrati ons
agent, mmudmmgquc ofcdliprobifesdsivntaclveagest, gthormpene; enanyRith&Rlesirable

. or i er| ve| ol uti on re pr f.era
sctivgggsh i bRk R Uit i RO Ry Lo panyenton are
capalii® @ﬂ&en@ox@?rﬁhﬁé’m%ﬁ@%d dptidalWadiBifity, BediG6MHI radibpaeio Uind ah('bptlmum
under st ood bas §h| s disclosure that the type of

specifl¥ dERa9lof aB&R 101/ VEhé 8ElbeISzafien phriitlet AL ifWhtibA may be used
coating a particle, however it is preferred that a

with Gﬁfeﬁen%%réérhs'n%ﬂd&@fayhotbd‘ abd\R fbr AHi¢TB Bized, %ﬁllaea&u%aﬁ\meutlcals for
applications described herein s formed and

localiggd dmigidehivery apd gentepllgil drugretwim ehathctaristiess deri vati ves
[0064{:]S dﬁscrs:egegrsn gfgzﬁaltln lg)e(;'r)eg3 3'] P#ﬁs{é:d%%sd g/l’igl d:fe o ﬁ;’lc ‘%El%ﬁqx*lto

consﬁlhﬁflétpﬁiﬁrisﬁre&Jleﬁéﬁdiﬂtplrdp’emessﬂiﬂ}b‘arﬁae deld@ry.ZPdssible cldggifg of a
delivery, imaging (ultrasgund) and .as tracer
cathefggrbaped @wewwstémm Recus 1 uging a¢lenY i mismatched delivery medium. In

addltioﬁvﬁ ¥ dQRab1P t HhERRe § BRR %nﬂmﬁ%@tzdf UGntPdsP Qgeni {rOWe delivery

specific trssue in a r oCcess;
medmmmxac’rhg/ver safférierddeviets affluendsodpiz adntast durmgj su@sy Currently, the
occluding or obstructing at |least g portion of a
polymethaeylatedrydtdpel demsity & beesesl 1.0\ anéd 1d0 granedefenting on the
particles of the invention. Such procedure is
equilbaiuii watkeacdnyent.s €helmoktrecontirort jodatatednionhicioheas@gent media with

.y . 3 .
300 mg iodine per ml have densities of 1.32-1.34 g/cm . As used herein, “buoyancy” refers to

the ability of the particles to be substantially free floating in solution that occurs when the

density of the particle is substantially the same as the medium in which it is suspended. Coated
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and pat hol ogi es that involve undesirable vascul ari zed
ti ssues, for exanple, tunor tissue or disorders

w0 nelwilsy t he uncontroll ed proliferation of cBCt/EB2005/004007
cells such as endonetriosis. In such procedures, the

particR8féin@dddh a¢crdacp wethaheprebent apeaticlomcdeswitidd Hefen can reach
procedures descri bed abgve, and may be inserted into

buoyang Whep ghsre isapproxpyataly\3 Ordndiosiea2aht in dhe. deliyasi medium, however,

such l@?&i? e béoz{ sttécf:fér ‘gﬁet@fre& Bsdiec Yr%l t9 Q&‘ﬂniqgeg %cﬂﬁéd herein.
such as VI a cat het a syringe, Or a sur

[0065] nci ©@he®methbddorinbiehsiagtheaenogroilike paticleed byutse sfibhdavy water or
that only a portion of the bl ood vessel is occluded,

deutefitimtdxédeqDHi0) e Wigshdehvynaytebs wsed touhedl thé partibles M didplaces HyO,
if desired, one may use particles that have been

thereH}Qadedslﬂ‘g the v@dﬁlghi@if théﬂ)a&gﬂm for Betteh dspergionyahad %hajianey levels

an anti-i ry agent, an anti-mtaqg
TypicgHly rElé$ Jeaghy to1the %blﬁ&yl '8 n@fatahsrema@m of confrat pgee of 3t least gbout 5%
using %ﬁ%l‘?zf teBRLhA Dl Swak: ] s%ﬁle%qﬁpfbratﬁ‘@ e%%ah %ggurhﬁlﬁteﬁl'ﬁe when the
I zat ron particles according to the present

particlas\aen¢dntavteseitlc apaieeussoldmmisontaasting agentr dheg it is preferred that

optical visibility, additional radiopacity, and an
whenaping p® Borsine pifpose, dihesithat sodpeaionitimes a2 kgptima mifi@um or, more

enbol i zation particles in this invention my be used

prefeﬁ%{){]thq {he%Bﬁt%st g%%gb@gro p ed Th & sGuti %vﬁf%haa?s%vlﬁ ; Bépl sed

arnace U
rug
[006ﬁi har ég?ﬂg?‘c}@e{l% é’%ﬂﬂﬂ%g’gi’f{) L&ﬁ%ﬁg{éaﬂﬁ'ﬁﬁiee%ﬂpcespm hydroxide and/or the
final hdualged, papiolés cahdedquidibfaged with cashen abloyidé.a8eoh dofippunds diffuse

cesim%ggt?):tgcpe égrtglglg? \ptgi?}yt g%éér g}%gg%{nggsgit HS{JO renrghllagl%ll]:: %md is formed or
r ng a
PO e S e DY ShEG TP Qo HELTS,

[0067desi TWeenmlncraabesdhe dtenmy bﬁthn paiticlasytirexbp urdreasfng the ability to

t t t th di t
add bt it S cbpurd b (1 SpicH NI LETRS SoibedtgRifeg using the
cesiuBHb@Righe sbeH th8Mdtods 43 bR S0V thRfdsyhgthemBy 86 @8Rd to the delivery

denskté%/ Is between 1.05 g/cmand 1.10 g/.cm dependi ng
mediyn as jsedegiged for Bmbolgatian.e Cesivmisalis are nha-topde andepndernihe particles

i SERENE O T GO 25 0o o
of iodirsestoidingy btneﬁ&aaﬂcaf&msynclncaﬁg irtrdase inhevesddl ddntsiyy aid érhencement of

particles ho be sybstantially fre%floatl ng in
X- raYs‘dﬂ“HF?Wﬂ?“?‘ Bt evER Aitheuithetrap2egin STOF Gertmn e igalments where a

radiodcRive WORIR M eaditi 1§ aKirs@ rEﬁcI?ﬁ'ctitvg %g&ﬁ dhyige h&g"&g lafy Ialtéllhﬁﬁv% cesium
suspended. Coat edparticles fornmed I n accordance Wt
source hendpriegs the tpaitiviesrbubyant asardgsbolidretitioaras wellaamblegabh used as an
. buoyancy when there is approxi mately 30% contr ast
acnveaté%%'f’el?tr? P& deli very nedium however, such levels can

0068p€ athe!sBove-rbfAd t&dhaiuRs Brin ﬁﬁhr%&%n@i Of phirtided, @uch as
[ gtPechnl ues descri bed her ei nb e nethod fo

microppgickes $orrrynbalicatieneyi qtlyer@ppluq@éomwhtrré dewsifyangipr bg@ya@fsy in solution
are aﬂbﬁ@é@ie %&)gﬁleg Enay be applied in to the preferred particles described herein and/or

may be applied for other similar particles. It should be understood that the disclosure is not

limited to cesium and/or D70 treatment of the preferred particles herein and that such
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deuterium oxi de (D20). When heavy water is used to
swell the particles, D20 di spl aces H2O, thereby
w0 nmseadsng the wei ght of the particles for bepdBIB2005/004007
di spersi on and buoyancy |l evels. Typically this |eads
technk?ei may 8ivd brb¥dek emplikchtibhOineither paritles saéh & thérastylRARB
east about 5% using such a techni que. However,
hydrogélﬁenéqtherpw@@tlﬁgm@ﬁ\eéct can occur over time when the
art SveC
10065} A§ 063 66y DAL LA B s ARRUED BELAE o and the
prefeiad POFER Gbaftmg olr Iintmdpcwctmmethe mtd:rimrrof theadors pafieles using any
S are k t nor e, preferably

t , t hat, .
technmsnie%w PR ea(beggﬁ)le%tfg’ nptti%ett a&iso; Freanicalyes may, smaélw%% included in
the pﬁtx@l@ chReY h%aﬂeﬁgﬁ YarfdulifyNAE bmﬁi sul@ﬁé R &ﬁtrﬁ;uté)ﬂé' ah increase

can be neutralized with cesium hydroxi d€ and/ or

in derfsitpab wel s pedvidinglradiopacicy. el addiiopdo etgandraltﬁeamedlnwea&c as
cesium chloride. Such compounds diffuse cesiuminto

providduebypthe abaleamtede@ or kediumicomppuridsethe datiummsskhte atibws this benefit
pol ynethacrylic acid is forned or pol ynethacrylic acid

even ionckubs$terstéad] amdy dr ftﬂidrydtmioamllowﬁegipamﬁtlhs nenispfmsrolnl torénoken isotonic.

cesium.increases the den
Thus p?aot?aﬂulﬂ %’E‘%tetﬂ?& b?f"‘t“ﬁ'S CERBIONY A Pﬁe ‘tpil ?31%1& no effect on

phymmogfégromﬁys of contrast agent. Typical buoyancy
| evel s can be adjusted using the cesiumtechni que such

[007011 hat It akwld ba gndegsteerh basedamt @rdnscaetlreag@hthe rvagxow:sbt@dm

add1t1 lgoq?ﬁ o|vF g%}a g, usrgeg AD {n epe ﬁl%engl}q 8? ogr%ma%hrﬁ)nﬁg gmvuiqatég most

benefiia icbteéts fistiagvdd ¢tné psme]@yand Ceatingrdombaiatiohc wei ght  of
132.9 g/ ol | 1s Sll%htl gher_ than_ that qof iodine

[0071} o T tapjensionesocin pd%sfmeb%s qflelivatinggniagtyeageat fop localized area
withif? Mt%rt%:d#' oﬁg Mala%ﬁ SUMRIIGHRIRALs RBhtathif eqie_&r&@cﬁarea with at least

VI Si Ity even without a contrast agent certail
one of thegarticlesedtireinyentichas desribediatmeres such thas ab effectok amount of the

cesiumi.s desirged ch a e a e used as a )
activeqient farlpeses el i B Grtan HhilehthsaF fahoftares ioa o e Heafed by this
methQHAYRBE ahywhEreBTRO 1dcaliSal of tdéal @ﬁpmﬁtlbn 6§th€ kal:evet &elachieves
used as an active treatnent source. [O

some Bpesfd-im eerdrast tedhmﬂqtmsc ﬁbﬂorptwprqf\thq@nge ﬁmtab}e @iﬁlVe agents include
NSAI{I),fgr’1 sterou?s Florsnlilé:n o,nnsuc Ll egr i gé%eln slttie/s%% iy re%tmen é}s?rﬂgrrs of the

gastr(ﬁﬁxiesﬁriabﬁa(ﬂ,r fichpg lulead) Ceolay OPis¢dse Qﬂcdﬁtj/vebﬁhﬁﬂ Rhd @ditable bowel
to the preferred particles described herein_and/or g
syndrpmieq G)Sher @gtiveneentsmeay iaelude erqbimus; sifalanus; packifpygl, gistjgarboplatins,
d
antin{ERIELERE, BORYR AhIELRBHIG YRRAL agdnh ERE oL intgerin
bkmkherwhhhadﬂbuhdtmsmhmmmchnlques may have broader

npl n o rtlcle such as
1007237 4175 e BB LIE CEherrs St g Rer i ingalfedaggs i abou |
to abciu@ QQ@]) A8 i RhBeke ARRY @ug heHded Hhé—‘rHé;fh%Fe@ cBRYe BSp11¢a86 localized areas
bet ween the core partlcles and
within the mammalian body using syringes and/or catheters as a delivery device, without
causing inadvertent occlusions. For example, using a contrast agent, a catheter can be inserted

into the groin artery and its movement monitored until it has reached the area where the

localized administration is desired. A dispersion of the particles in a suitable injection medium
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preferred PTFEP coating or introduced into the

interior of the core particles using any techni que
whkooendaass t o be developed in the art. Al so, OrpEmIiB2005/004007

dyes may simlarly be included in the particle core.

can bé ige@edMt@ighahScatipaér peathaeditg bilg ab;@édlﬁérh&u Iof ﬁIeEbodﬁ &R be
contribute to an increase in densi t as wel

subjegied{q @q:qﬁ@emaxﬂqﬂbétyg loaded ppadsdpartirles)- tAEF \glllgt@'wydgystood to a person of
skill ﬁiﬁﬂé injt nj e&?c{)nﬁxﬁ%ﬁ}lﬁ? ﬁlgllgiaéragg %h%#g@écaﬁ? Fﬁg%gﬁ%ﬁeqn%lgng that are
knowlnemetf bé deetped jrothe srtbsitchiat,i eag. , sutidé, B of dnyloflibr atitable
physigiogeal HUARR et ate AT PSR LR deis-bes D the
inventiBf 'iﬁchRfe@ﬁh Bi[;é&l'bfe d8ekdish PRI egsakties a&manoﬁgQai gaagent which

osnol arity. I't shoul d be ‘under st ood ase

particiésiage slibsahtial yr dispersedtin thessoluiono lisa bw(ﬁt;rmdoqxnlanﬂdnenty'lhs particles are

t Qv an be used independently or in
alsodgeg%ﬁglﬁggm}ﬁghﬁgorﬁcoo@yde the nost beneficial effects for

[007@r gi YROpSI9meriPparticieh of Blednwatbh Ry &6 ibdddtgr&fire b S@fatded release
he invention al so includes nethods of delivering an

formyjationef aagﬁ@hfe agenhfor gl pmirdsteatien. Whe Farmulaiionsemprisds aparticle, as
|y

desr BT Bk, [ASIFUAU oL YR G ARIRGcHige LOBAUIR e hoton,

substammﬁy hbbmw @s salak CTlielpedidbcarehe lpaed wittathe aotief fpeat ¢ither by

amount of the ctlve agent is released locally to t
disperynsor selveion a6 e Actie qggmda.ﬂ&mlﬂaﬁr Seliionerior e @r%ﬂwnon of
micrd-§b& ﬁ@ﬁél@sdthfdﬁ%h YOGy ARYD1WE §laStihtibR S f 598%& &b1€Qr carrying out of a

topi cal application of the active agent "achi eves so?re
cryoepstragfontprogess o@nlterraattvel)o an lloggest Imiymelammlpcarobﬁ peparhdand
drug, .Suitahbl.e ent S st erqi ds.
subscigly B AR PG BT v iskiis T mEeiRa e fasRincubated
in the@é sélieHsder Ssufficitit@nttamt 60fimé asrithd@dtive ag&dt to 8iffRe Ao the matrix
| cers, Crohn's disease, ulcerative colitis, and

of thq polymerh| Adtes dang Serartisies, theragtve agent will beywsiairedmghe polymer
partlc'lep Cllf ?lo%xﬁﬁx%%écﬂlﬁﬁsm% ﬁt%iegu@ru RAG! ot %%f%l: cgntrolled by ad]l]ustlng drug

car I neo 1as Ic a e orubi
concmndﬁm'Is af ehhapt:ldjatlbh aeldiung amg&nt@mgeth@ partialeb Broimthe gridubation
bl ockers, ch |nh| hit cell attachment. [0072] If the
mediym whep jag eqwjipinmcepdifign harbdep aftgingd. an acti ve agent to

[007ﬁ| | ogRrdARH i gﬂlklén&pﬂlkﬁt thd adtfed Qxﬂtcaxjr be Q&e{){m é(pas to complement

aneter, the drug | oaded m crospheres can applie
the adtion ot fartedesdn easneugistic fashios, erpacially i rﬂldlwlyclessarn (qemg used in an

svringes .and/ or c het rs as
ocelofi¥t R ARSI RAGD Rhrob RS o Forcerampe s BREe Pl Buppispes o
minirkigt Bbod Ok hastho PGB0, ,ona nﬁi@tvbiGlﬁ & loe@theartidlésaist®h the occlusion
into the groin artery and its novenent nonitored until

with 3 Gytﬁﬁ%tlcr%% RN ANENigticdrygiere the | ocal i zed
d
[00753 m msﬁfgg@\h%&ﬂss I %ﬁ(gc* 5&93011@&11% g%@%ée' dolcf% rﬁ%gthélgguough a blood vessel

articl e 1nj
or othienp®dtyen atmiemeormaiiant fody c dhé efettiod 1g¢1ademhjeeﬂin“gginmwﬂhy véssel, cavity, or

fic area of .the bod be
a Congl?lt adjacent to suca:h cavity or vessey aWeast one tracer particle, wherein the tracer
particle is at least a particle prepared in accordance with the procedures described above.
[0076] The tracer particle may include a contrast agent that may aid in the visualization of

the particle as it passes through the body cavity, blood vessel, and/or other locale. In general, in
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subjected to treatnment with drug | oaded beads
(particles). As will be understood to a person of

WG RiOb4d185 t he art, injection nmediuns include aPgT/1B2005/004007
pharmaceutically acceptabl e nmedi uns that are known or

this apSlidagos S SR RaHicles afdfefebred, subk s Bidse B tHe ran%élbf Bout PRSabout 10
or any ot her suitable physi ol ogi cal nedi um

um, egpesipllydafibe paiticles arg tgrbehriectedbvel thedheodsrsam, H@@trenetr theparticles
a8 YN e e o BT S LB e e o

vesseQdbly cdvety, o &ljeuhtsdaginy bevdsyel do sibeshshel piodedue istdling dpplied.
referred enbodi nent, the particles are al so

|
(007 Tt Zl_cf't[t)hwe'tlflﬁ% ¥ donded WathGsoaBgst ag@ﬁv@fn YCRgNyGaa beyisualized
with ﬁﬁﬁ% hﬁkﬁgeég Bf &Jgﬁ th%}oc?%%)%’tﬁg gﬁyce &reué n&ﬁ% Bh Wo%%r@st agent

sust al ne e tive agent
utilizest. dlowseher,nf terpattictes.doToe cémaimal cantram agamnphe low o the particles may
icle, riged abov | oaded with an active
be vid it sk COIPRICE FmQETAMYz ed may be hol | ow,

[00785} u bsff@@&ke@l bf{e ey LOWHRS tret %&ml@&@mﬁﬁﬁﬁg £Eéht@dhgblt with a
th the active agent either lv)’ di spersion or
@th

polynmlcomngo ﬁf l@fpdmera:@atmgemmgmpmw anbi@ofyohey rkeowe or tet heodeveloped in

to th duct
the e b fhE by By SRR bQmfi T Bk B Br s By ppiciy v
respearto el doyitrag agetit, 1®is desiedble that thaQihb oNmPpEOERSTE is non-biodegradable.
Al ternatively, an unl oaded ﬁ yner particle can bhe

[007% e phhetrvertipnAliosiaeiudesithy merhosof serying 981 an gnbagced ultrasound
1mag1|ﬁg @Bﬁc'a?tgg Q?(ﬁl%%llh Eﬁ)é)a%? Bty toTc!i]c? ﬁ)sa'bflé fily Ftsa}dﬂ{lﬁm{ep fthe ultrasound

sol uti ons a su cl ent anmpunt
subjectfat {dasteoriediollbwemiamicapsaleatg eint at'em oﬁilhf: fultsmoumt smbjeleethat one wishes to

x. of the polyne After, drying the rticles, e .
visuallgh {ih GO YHEos atcamRIE b TGRS RVbGF BiteidiVetoped in
the art fmélh‘dhﬁg boasd 6‘19& Eé‘ RafhRek or bkt 1nz'§§ilve S é8-ih @AW eNBedical device,

can be Gontrolled by adjusti ng drug concentrations of

and/or hg ausmgmhmcmpméd isueh metbiod.dmsprefgrabledo pag parti¢les whichrare hollow

tian dlumv\,hen an ilibriu dit
orsulelfofRE O, 3 g BB o e Bl et /2 R Fbblilis. et eas
abouttjﬂ)% at Rastadbut\dd s G [astGdOutBH %6 et %éﬁt%oﬁﬂi(l% dt teast about 90%, of
ement the action of the particles in a

the V‘éi%‘é |0§ thetengire pastislenTh "e@‘ﬂm igles areradminigiered dp a portjon of the
ultrasggﬂrld‘exge;cgﬁzgicﬂiogg xﬁ&fek ﬂ?i mﬁg&h Mﬁﬁﬁ%{& lﬁ:ﬁ%ﬁ@ By heory, it is

e tlssu one
speculdted titatzthe phiokds ehlmnce ﬁleaxlﬂrasmmd imagsby, 1n¢:ra&mmt§ne witskour “echo”

artlc es used in the occlusion wth a
due 16,25 2bipt S Eh gt kA ST G D A g o 1 yue Thg hollow
cavitiB§ 8ivthe ?Qm'cl%s @ctrfstré‘ﬂ%@t Of ultf-R60MD A yRARERIE BE idage.

particle through a bl ood vessel or oOther cavity in a
manmal i an body. The nethod includes injecting into the
vessel, cavity, or a cond8AMBI dcent to such cavity

or vessel, at |east one tracer particle, wherein the
[0080] r acMicrospheres 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 the polymer solvent ethyl acetate to obtain a 2% (wt/v) polymer solution. Four
milliliters of this polymer solution was manually dripped into liquid nitrogen using a 5 ml

syringe. This dispersion was dispensed onto a frozen layer of 150 milliliters of pentane. (See
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particle is at least a particle prepared in accordance

Wi th the procedures descri bed above. [0076] The tracer
w@ztHnaliss may i nclude a contrast agent that meBCHEIBR0057004007

the visualization of the particle as it passes through

Fig. X )N ¥hbefvefiétiby wab h@efed 0 pieieed BstdhRe d8ys) Bubk&fusht®y, pblymeric

~general, inthis application smaller particles are
partlcfﬁséw& rasiieved fram ghe rearsion vessel ped waregar diedasdlt C1 to
about 10 mm especially if the particles are to be
injected into the bl oodsggaappy flewever, the particles
may be of any size so long as, for this purpose, they
re | ar y - C I sel
1008135 Prorgefl a0t ide BT Bl 300 G B yerd Bparea
First, Qrpabeakiislutidn ek peepaep byalissolviXg/TFER pélpmepaf 4 méleedlar weight
are loaded with a contrast agent, their novenent can .
3x10,gmei m gihylasetatgjte ﬁbtﬁlq-ady% f] H%lgr,nebfolw. diowg milliliters of this

' 7 t g
polyrf gl R OB e D R el ineBO TR
dispersoomt wassdispegsatt qnte b froz¢mlayafoftlhe nuHilitérs bEpentane. [§8ee Fig. 2.) The
visual i zed usi ng 19F- ased cogputer tonography. .
cryoc PP {1 AEVET BUPTOBTF MReipr Sy NEPSEoLY. RRAPOP garticles were
retrieG&Ifr6th Th a@idrofthdch and WERMir Medht 2100l yner coati ng.
The pol yner coating may conprise any polyner known or
to be developed in the art, including any phosphazene
polymers. |f there is anGXAdFIkBy or concern of

toxicity with respect to the contrast agent, it is
[0082esi Mitrbsphetesthaving ashameser ofmpproximatekyp004o 600 pm were prepared.

.. nonshi odegr.adabl e. [0Q79],.The.i yon al so.includes .
First, RO RTBRBR A PIopPiR] Cot sy AT G Bl 8P weigh
12x10%E8ioNG AEBFRDLBIE I KeEB @g bRAlys 2%|(Wt/0) felymeOscitidn)iFour milliliters
one nust adm nister to the ultrasound subject at |east )
of thip pelymsr salwiion waomanually dripped meo Hgwd nifogen asing @ Sa8biyrage. This
. e . . . o .
cispefiill B gl RRIGEIAhE of Y RNARers 36 Fio ) epamolpentane
mixtue¢ (See Hig e VEleappabxiractionevardlowed ¢ prdcerd foythusadays. Subsequently,
syringe, catheter aor_other invasive or nan-inyasiyve
polymRgts RAICIERFFE EetrigyRs fiam BiF 1gaction el and dried BRCT poluger pressure at
r1egrethod, it is preferable to use particles which are
hol | ow or substantially hollow, i.e. having an inner
cavity that is equal to at |east about 20% at | east
about 30% at |east abouEXAMELR# | east about 50% at
| east about 80% at |east about 90% of the vol une of
[0083]he Mficiosphepeahaiinga.didtheteihef] dpproxpaatelyci0840 0@ um were prepared.

. .,adm nistered to a portion.of the.. asound subj ect .
First, PBG e a s Prefof g SOmiep Hot? B SHERg Y BofEblar weigh
9x100@uM ibikodrhEREBNe tolobitfin & REE AL §Rlyina tsofubien PRér il 8iSters of this

enhance the ul trasound |na%g ﬁy i ncreasi ng the
p

polymgrisphiion s meakalty dripped dntp rat5egaptuSHRsT MY sysHgggd his

. ; i A1 h
a5 SOTBRASE A SS 00 5 rHE LONG 2 o
cryoenttrhctmovaschllotveéd tepipcedfanthirseglalyk eSubsageentli)ghilfhéricdpolymers were

retrieved from the reaction vessel and dried under reduced pressure at 21° C.
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[0080] M crospheres having a dianeter of approxi mately
500 to 600 mm were prepared. First, a polyner solution
wowrmepsapar ed by di ssol ving PTFEP pol ymer of apPCT/1B2005/004007
nol ecul ar wei ght 3x1 06 g/ nol in the polynmer sol vent
ethyl acetate to obtain eXA¥HKE §Vv) pol yner sol ution.
Four milliliters of this polynmer solution was manual |y
[oos4$r I me&oéphkfés b it d d'iHnﬁété}Qﬁ'rd dpk@kmatay%omo 80 LiR9Fere prepared.
di spersion was di spense nto a frozen layer o
First, Q@glqur |sol|utxo@ was plfepg@d brdissolywediEP Qolyme'lh@‘ a molecular weight

oetrat on._was o RAGR edf three da
1ot G pURET AP Sl bl Brd QRO BSERIcs Mo 8 Bjers or i
polynidh @olﬁﬁ@ﬁ?Wh@&aﬁ@@@&iroppbﬁdnt\oﬂfqmdanfrogfdd ®hed 5 ?rfl sﬁm e. This
EXAVMPLE 2 [0081] M crospheres havij

dispergiopvasi dipeaseg cpgpa frazepdayene he? @lw@%p@@l 1F(V4’V§ @thaaol/dlethyl
ether g%:tyﬁe (Sec‘e?f-‘ gt %znl"h\é’ac &5{&9&{0 %ag%]ll%g/ég fd n‘% o@c?eﬁﬁg{: ﬁgﬁ:e days.

| ecular weig
Subsegoeritht polymeeibpaiticlea wke (ewidved fioal thaweacdoh wésselrand fdoied under
galllllters this polyner solution was nmanual |y
reducgg prssee #4416 G-i quid nitrogen using a 5 n syringe.

Thi s di spersion was di spensed onto a frozen | ayer of

150 mlliliters of pentgmeaMBgesFi 9. 2.) The
cryoextraction was allowed to proceed for three days.

[oosstbSﬁl‘i"&S:%]ﬂaEbés hR¢h g‘aﬁdn‘feté}%'ftabﬁﬂoﬁﬁné’éﬁglgog t% gdi@%@%&é BfBpared.

he reacti on VeSS and were air drié
First, EXOIVRICE s@lufion 82§ pivparcd bp Idesselsldgdmfﬁiﬁ’ polgmemneftaamoletular weight

3x1 O?ﬁﬁ?ﬁg&et glglﬁ%/tfltsgoﬁétgmgé) g’rg m\/\f%cgytg 1Ft&%n orgtl-'@égli?ers of this

polyni¥®kylifEén Was malBAIRCdHppEd Wed Bhbid ha eﬂ‘ﬁsﬁ?m ml §ynnge This
met hyl i sobutyl ketone to obtain a 2% nmer

dispexsionywasshispependronta ¢ frpzgnlayes offl 5¢ mllshhm 9mea%| ¢ §ig. 2.) The
cryoe R PRSI T Aplie € LERNER SRR Rl wer

retrieVedlyfesm diie rébAioni viebdel addedaisdidd @ 21° €. (v/ v)
et hanol / pentane m xture (See Fig. 2.). The

cryoextraction was allo é§ﬁ)qéiceed for three days.
Subsequent |y, polyneric were retrieved from
the reaction vessel, and dried under, reduced pressure

[0086} oMliqrosphsugsbpying a[dm? qﬂaew@m?é@l@éOﬂM%u@ were prepared.
First, gpeg'fﬁe? olgfl RS B?& gﬁlsgglgl P e E@ﬁlﬁldwelght

a po mer s n was prepare d| ssoﬁwn
3x106FgTiﬁEPmpﬂhH1)31 laeetatefto abtmml elf’/tﬁl(wt/v)/\pnlgdnbr ﬁ))hitldi’lﬁ I@M.lrmillhihters of this

| o9 ketone t t ai %.(wW/Vv) pol olutio
polymeg oo et FBPRYGHRPRS Lip BRYSHTsn Sobt VL Seidiiar b
dispegfhdnm%ép@h@d' onfdlh SoRkint IhRGVR 156 hiililiferPofthanol| (M8 Fig. 2.) The
IS
cryoextraction was allowed to proceed for three days. Subsequently, polymeric particles were
retrieved from the reaction vessel and air dried at 21° C. The particles were noticeably gel-like

and after drying were ellipsoid in shape.

EXAMPLE 8

[0087] 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
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di spersion was di spensed onto a frozen |ayer of 150
mlliliters of pentane. (See Fig. 2.) The
w@eoemxdisact i on was all owed to proceed for threer/bye/004007
Subsequent |y, polyneric polynmers were retrieved from
3x10% digol Btliyl @Betyte 36 Obtaim R WI(ved) polgREr sobetivne CFolaf #9I5iLiteRs of this
at 21 C. EXAMPLE 5)4 0084] M crospheres havi ng
polymsr solatien Was mappally; rw&% mjo Bgwid miregsn using ey 1@1 ﬁfrwaf &his

dlSpe]ElP:I_]‘é&)ﬂ %ﬂ)%?réee)ré 0 §ﬁjok{{d iﬁrﬁ@% g\g Ifrﬁ rte?gopé’lggbiseﬁ%lr.v g%g Fig. 2))

The cojpekivdution wais allbwediat mbeeed fdx%1(emtd/ay$ Msqu:htlys, olh;tmerm particles

I1iliters of t pol tion manua

were (AR o6 TFACHE AR POGaATTah g A6 THE T gaticles tere,
fter e gg@pa%{%cpﬁnml pgsiged onto a frozen | ayer of
aedTrgcl)l%mll liters of Pﬁl%h\?//v) et hanol / di et hyl ether

m xture. (See Fig. 2.) The cryoextraction was al |l owed

to proceed for three day@(AMﬁ‘/lsEe&uently, pol yneric

particles were retrieved fromthe reacti on vessel and
[00884ir i edl twodigar crysdessebasphewsun Eigat v filled RUAMRIOENBliljteB85 Hiethyl

e U GRBISE T LSS TR B RIS T 950t et

in Talegpar ed by di ssol vi ng PTFEP pol yner of a nol ecul ar
wei ght 3x1 06 g/nol in ethyl acetate to obtain a 2%
(wt/v) polyner solution. Ta@ipilliliters of this
pol yner solution was manually dripped into ljiquid
nityogen/ Ledend a 5 M syri nge.| Tipical Dimpesigison was
di spansepDeujt Disaant¢ Deggth | ayer |of - 1Gmmi I liliters of
hexpBe. [ BRAidNErogén Layd®eptty dext [@ehi on was al T owed
to PEOCERRohDlvenil Sfer Difty SUOSEOMERI Y, POl yneric

par Cre Ngﬁgofvelnl rreveu 1T olrpIme l gactTomvesset—and

; o OCvAMNDLE 27 flanoc M v penbhor o
alr £ € 01L C— XAV LUUUUJ v CHoSpnReres
hav a Q ?Jﬁf er—of —approx t- v 500 to 600 mmwere

<

pre ]E::de S'Y—PnlI]fg’\em'“N'eeQr‘?'r;'r:lp\/Iu solll $§ﬁ§§& prepared hy
di sk6lvi NBEWHEEP pol yner _of _a |nbt2doialupe

g/ npH i n bidhyl acetate to obtdi-a a 2% (w/v) pol yner
sol pti on| Téfon Tubihd i | i ters of [t0)8 smnpdlayetsr; $Dénmtléngth
vvas manual 'y dripped into Iiquid nitrogen using a 5 i

ringe. This dlsper3|on was di spensed onto a frozen
[0089ﬂ ay elriquid nitseees; Was; S|lqwl§ra§ sk ungil Hmmn sohwapfrpzey, The vessphwas then

filled g %\Oa%ﬁﬁfoﬁg ﬁq%‘d M\fl"ﬁ% luﬁﬁﬁﬂe %ﬁc qldfxﬁ{r JH;‘SS d%}(c?mmately 5

e uen Reri'c par re r et |eve
to 10 t:ﬂne)vheaamtasmred Weﬂﬁ:ellly abuve ahe nad- sa%vd:natayar ITHE. vesded was closed with an

insulq%aél: ltgl, %}1& fsi 6}2@;& qrc]eg Igﬁgxgtgcyed V?ell Té on tu ng tg L tS}?rrmgcfypumpgwas inserted
through a small opening in the lid.

[0090] The syringe pump as shown in Fig. 7, was used to dispense between 5 to 15
milliliters of the 5 to 40 mg/ml polymer solution in ethyl acetate, slowly into the cryovessel.
The syringe pump had the following features: a pump housing (J), a syringe (K) and a Teflon®
distributor with Teflon® tubing attached (L). 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.

(1t is preferable that the ratio of solvent to non-solvent volume stays below 10% (v/v).
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EXAMPLE 8 [0087] M crospheres having a dianeter of
approximately 500 to 600 nmwere prepared. First, a
w@adogrnsiissol uti on was prepared by di ssol vi ng PAEERB2005/004007

pol ymer of a nol ecul ar wei ght3x1 06 g/ nol in ethyl

Otheﬁﬁsﬁ:ttﬁé Barticled FHa?'aﬂh&e zc%l{élﬁrloﬂﬁer F’Q&ﬂéfﬁhe Ay bt ﬂﬂ'utld:nCWés completely

lilTters of thi ymer sol ution was manual |
dlSPemed pe dhs yaseeld anqtheél 1 tmlbgtﬂﬁs fsioncpobyent was slgwlyhppaired on top of the
spersion was di spensed onto a frozen layer of

hquldllgtﬁ%%l liliters of diethylether. (See Fig. 2.) The

[0091¢r y om«iah@mgi o thllﬁﬁroaééspm&dldt@i thatoc safefenble thitahe Aeite tlps used
Subsequent | neric partic re retrieved fro

for digpeasing 2ea SRALL %cglsaéﬁheaﬁ@ his. 6#?1@811%: $he dzoppipg distance should be

2ihd BRI LAk Ely Ml SHIPA
more Eﬁ'ﬁoérn?nrgﬁ th pheér iﬂgg > MﬁE 0088 A f‘{%‘?“qmd nitrogen
upon bityoy the setfaces shown in Fig. 6 was fill ed with 100

100920, 1 o The G piltpebh & PhaeSrLShs oD ARRaf Wy ibhiate faking
appr&ﬁ%lly Rak @uy.i ThelRdi-S1vent JI0RFbgah @ORRt, dddtHé 901?11&:[’ Qi &fion

was slowy ‘added until the non-solvent froze
droplete.sstill frazge, senleintd thelcolil ngntsolventii Afteranother day of incubation, the now

oot RSP D U L B3 on. The v

allowad /drytab ﬁ)oﬂDfﬁ:nﬁn@fem&B tforl appeIximdely Jaaivtes\wnd tigdnosed ready for use
with an insulated _Hd, and a syringe needl e connected
in anX/PfathfréPH’lb:ﬁ“?‘l?tﬂeﬁ‘g“tteé STy ri nge punp was i nserted
through a snmall opening in the lid. [0090] The syringe
punp as shown in Fig. 7pxespised to di spense between
5to 15 mlliliters of the 5 to 40 ng/m pol yner
olu
[0093?_ ﬁ'h@ﬁhdr@spﬁ%’% bheggl%%iﬁ)g%?e ﬁogé@s %f Eg hewge %9%?1&%& lfor shape

he syringe oW ng Plres:
and stndaceimgphaldgy by e}ytldahgriacr()éé))pa,rsdarmni@élécnm@rrmcnbssdxpel (ISEM)rand

W th Tefl on ubi n tached (L). The rate of th .
atomig, ﬂ‘ﬁe\%{%roé‘cﬂi’ﬁst b rqsaﬁ%g%hw.%kyg? Qe it dAand 3B). Fig. 3A
showSHRREIRRIsPRErdOdsHAR) Apear\Bis an/%p-{l%ll rﬁi@ﬁ&s&oﬁ‘é’aﬁ Mﬂ%ﬁgmi’ﬁcta{ion Fig.

one inlet and oné to eight outlets is used
3B showstarmhigtaspharhes i iapprarsisthg/mscaneisg chp@oxsmowow esHldixs

araIIeI (It is preferable that the ratio of
magnétg‘ia\}glﬁt to non-sol vent vol une stays bel ow 10%
[0094] v/ Vit c&k Besethsat shifadeanidrpEdlegy OPthe adlbad&] SpheRB e tyf)lcal for semi-
anot her.) After the polymer solution was conpl ete
crystaifingrolynersiahovs glass tpssisen tempestiisr ATerphoys 4SIVY€t”e<if§St%Hme regions
r
are PP T Epfit s Bt BBk PR scrdotfon i, with pore
sizes remigang frdrahandméters jpo Efvemadsbmetetsan didm&atesreedl e tips used

[0095] Particles loaded with bovine insulin were also analyzed using scanning electron
microscopy (100x magnification). The result of these analyses can be seen in Figs. 4A and Fig.
4B).

EXAMPLE 11
[0096] 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
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for dispensing are small,
Addi tionally,

such as the G33 size.
t he droppi ng di stance should be nore

wo banogs1s3n so that the dropl ets aided by gravPdmiB2005/004007
i mredi ately sink into the |iquid nitrogen upon hitting

and vh@@ags&gﬁeaga@ts (Kﬁ)@&zﬂer'ﬁﬂelvl bélyactylic h¢i@ BAA) Bnd
Wwas owed
polyvawé ah“vabol Né\) ﬁQ) Achd

ymer sol ution droplets

SOdlu@bﬂ’@Sn}@.ﬁﬁe befifer splutiomfNagH

now gel | ed pol yner

m crosphe¥

Only the-syeerssfu

ool SEAGRIRELEA S

en were rea

t o evapor

still
POwNaHpP@a)was usedc ltyuasi abservedhthat some

ate, taki

froz

ng appr ox

en, sank

eyt 3pss of

I mately

into the

beads (particles) were retrieved
of thef reagtiontpeocedurss Weptunspersssfulf duettp shel type ofidisgersent and concentration

chose; l ng.Yi'e ure otfﬂled %)e

0 mnutes an
reactiapjdoalzading Bguedasaid drgshib phz&;bmandibfédﬁ@lu’fe drikef @ﬁﬁ@]&lltﬁﬁ@tlon phase.

us

effgﬁn

e

es prepared by the process of Exanp

Wﬁé o rhesuecestii g 6@})5}19‘9’1'1 é’ﬁkol“blél [ Table 2,

wexﬁhﬁpreﬁqrm cprapagtsies. dinseme polymeprizations,

8P, gag ng%t ?ﬁé exothermic

whlcmnenfaé&ﬁae%omf)em BoncRhs ngranméa(;@érp&gﬁl@mr < saraples (1-6).
atomc force mcroscopy. Ihe results o ese ana
are shown in Figs. 3A and flg 3A shows the
nm crospheres as they appear using an optica
Samplé cros¢ape at 4x npgnificatiign. Fig. B8 shows a5 6
Mondthéi’ OSPIPRIMAAS | T APRAAAS USIPMIMA SCaNpMMAET eCPRMMIA PMMA
m cros gp@ t 100k m@g@gflcaﬁggpﬁg[009ﬁdaigIcan2@f2g 2002 ¢
Cross?’i?ﬁ%&y 'G[D“Bﬂ’ Ir d;:m 'EpﬂﬂMAl"lgi) EGD sml;rl Eé@%&i EEGWA TEGDMA
transifl g‘ﬁw{e er af r‘&é}"/a N Eﬁ&&g’/ S @-fmé’r’é/ (ﬁ;m%ﬁ/ (0.5 mol%/
regi ons n%ﬂn MSPeval e PR Bug i’i’?ﬂ?f’mte%e s TpPIae r’F“QB‘émer monomer
The sufface is mcfoporous in nature,|with porg sizes |7-5mMol
ranging fromnanoneters to flew mcronpters in DDM)
Radiad] anet ¢LPO[ 0095] PREPOcI es ||é®€ed wi t hLBOvi ne |hBQIin |LPO
Initiateer e all @3 sl yzed| (53 mtfosc @B ivg¥el ectrdowtd%i cr @sTohp | (0.3 wt%
(100x magmbfiecat i onjnondiner)r ¢sndrnonet) t h@somerd) yAesomar) | monomer) -
Compléxif€eNEDTAT gs. 4RERTA Fi 9| EBYA EXAMEDEAl T [EDYG] EDTA
Agenbeveral opelgymeri zap hppgy wer e 4qqhg | ed Py migsi ng Y&MY N9 | 56 mg
Magions of  PVVRzand th olrrer = Cross KT g .
&Z&%ﬁml é 5?EDGMA DE ang ?é dlﬂl fer enlt Iigdl cal 1:6
D4 i"‘éé;é‘i%“g*&@%%@* D RN oo
di sper$ ﬁt“sé&(%ana °370|\§ ph &t/ ( 0.23 wt%/
varyi ng P Y i Hy$8 aMadiiol  ( P\M()‘tef 0 ac hwalge water
t he prﬁﬁéﬁwed core| pdticleg. In sone polynerlzatlons,
1 wt%/water 0.5 wt%/
water
Buffer No No No Yes Yes Yes
Solution
Reaction lh 67°C lh 67°C | 1h 67°C lh 67°C |1h 67°C | 1h 67°C
Temperature/ | 2 h 70° C 2h70°C 2h70°C 2h70°C |2h70°C ([(2h70°C
Time 1h80°C 1h80°C [1h80°C 1h8¢°C |1h80°C |[1h80°C
Outcome 1-50 pm due to | 20-200 um | 100-200pm | 1-100 ym | 1-100 um | 50-1,000
(particle size) | dispersant due to due to due to due to pm due to
conc. dispersant | dispersant | initial initial initial
conc. conc. stirring at | stirring at | stirring at
400 rpm 400 rpm 130 rpm
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sodi um phosphat e buffer sol ution (Na2HPO4/ NaH2PO4) was

used. It was observed that sone of the reaction
w@emepduses went unsuccessful due to the type BET/IB2005/004007

di spersant and concentration chosen. Failure of the

di spersant was denonstr &edMPLEI?e form of early onset

an exotherm c reactl on, coal esci ng aqueous and
[0097(]” gahyérogelmiseopariglesy farmad ip @cenrdance yathithe procedures described herein

were ¥Y1atlﬁdtéd @ﬁbh@heeg&f us %Hgaggt@g%éﬁgsgsmg&{gqb eﬁfssgm@gl I c’atlons.

The nvibiophrtiictes inudededtahsemplengsarganinsydi tahpdymethadrglis add gotassium salt
reactiqn conditions for such .sanples. (1-6). TABL .

hydrogEheRursies (BMPOT T SHBIcaGine HaPBEGY filriledmohachacelic acid

potasﬁﬁlﬁ%ﬁﬁi ﬁ?d 1g¥‘l‘s (Sarhpl6 BY £RKMDRe aSCthb ReHe REABEA aWSEu%ple B, but

eval uat e buoyanCy and suspensi on properties f
whereig thej partegi¢solére soated wa ;ﬂTF@t (Sample O eﬁnnsgmpmhosrdia&buffered

sl {3t BT A Rl DR AR s PRLHSIRBY by Gispiving 5

phosphaféHugfett@li sabinéd fabretst(mmmmh 9995%11 dfirgiiQaltiapaicnaaey | 0 Sml of
aci d pot assi um sal t hydr;gel nple B); and a sanp

Tweep 20RY surfactantveasiggdedigdhe Oéut@ns batinghetween 20 n@d 50 percent
P
o o 08 GRS TR BOPAS e P o e

prepateaMfongvaludiibnyv ol ume % Tween(tn) 20 was prepared by

i ssql ving 5 phosphate huffered sa netabl
100983 FI uﬂé‘( sn qgeniglugon ?Wﬁﬁelﬂr‘?%“id ‘P’?rﬁélﬁﬁ"é’ 9\9§9é‘i’ 4 nf vals in
aliqudth oP2 mT\é@&f‘ BPhE Mals$ B0igaGhapt th%?dﬁ%q{ildl;d%t Snples A C were

sol ution. Solutions having betweéen 20 and 50 percent
addedoyEagb|Samplaoway fust yrdsged by adding teaki0 mg efidryi hydrdgel microparticles

isotonic buffered saline solution were then prepared
eitherfQ% ney af isatoniwrphofha&Huffthel sabn¢ scdwstionagrddtO swbdbtaindsl swollen

that were prepared were then placed in 4 m vials in
hydrogbli Bretysnayf pr@perticseacia méhsured enmediate]y 46l SOrynt) minutd¢sehereafter

dr at ed C vvere dded. Each Sanpl e

untl 24 a’?‘?yreéiuq@’d’frgfvéﬁja%?f}%’g@a?‘ﬁﬁr §u6paf ‘nmg of dry hydrogel

[0099&n CI AT iHePapSel & ehdied 3Q@1iBBuAfdehs8tia %&cdﬁhﬁﬁ&%@ﬁt@oluﬂon having
uffered saline solution or D20 to obtain 1m swol

30-400¥ Qérﬁﬂ@im S8V AN PP T AiQS WEICE WERASWIRA with DO were heavier
i mredi at %y and every 10 m nutes thereafter unt|F

i ISR s B8 B e e 3 S Tt P25 i 1520

density in the contrast agent sol ution having 30-40%

min. Sfiniexsibh.NIf ad@idvhalWté whith 8duld dRRplaké tHedS, WMietdnovadded,
swollen with D20 were heavier within the first 10

d|ff se out

micro?élgi.lré}e.ls ixgra\%llatdtvkﬂhDaéo di %,P% ab18 0 1%?65&8 gon fafsp ggretni[ gérgg’ntage
achiegag)gée\tg%t agequ\g@e buroyancy%y as %’ﬂc 5§7p 19art1clgshbegan % #Sat%o Hle top over

time when the contrast agent was added in percentages of 40%-50%.

[0100] The equilibrium buoyancy (matching densities) was achieved for Sample C in 31 +
1 volume percent of contrast agent in solution. With regard to Samples A and B, swelling
behavior and subsequent density are typically dependent on crosslinking content, pH, ionic

strength and valence of cations used. However, it was assumed herein that the swelling does

26



10

15

20

25

m croparticles hydrated with D20 woul d be able to

i ncrease the contrast agent percentage achievable with
w@gweuatiss buoyancy by as much as 5% Parti cl espOBIERN0ON004007

float to the top over tine when the contrast agent was

not inAHEIRE buByARY e tage %p&fge‘lﬂ(%nﬁﬂl% of Bé Qeﬂym-gﬂfhcryhc acid hydrogel
equi | i brl um buoyancy (nmatc |Iir!1ﬁ(§?den3| ties) was achieved

materfabr A§gnpich nterial 3vas foam with theel BIdFR avin Seornle Gse tisgdag of
I I swel I'i ng
swellg 2 s anf ORI T RUUR S Bt R
dependent on cr ossl i nking content, pH, ionic strength
and val ence of cations used. Hovvever, it was assuned
her ei n that the swellingxoePnetisi nfl uence buoyancy
to the sponge-like nature of the polynethacrylic

[0101&g| alnrrderde éakepgeqnt af the medag andkte a‘fhte&% P&POTM@f@@étd?GSltYa as
well é’svlut) in%a!'ﬁ@e El-ggﬁg)rr](%%%(tlg vigﬁﬂfi’tly%f G‘iei ;?agt&élggs cbdn ?ﬁfeamlt lV'anlen

Serve ncy- equl i um was sl ower
effecta«t fbr&h@typE@@ﬂ\xﬁicE)p]aﬁiql&lﬁéd inl SangpleleB ahd Gt akExanpe l]l@t of

thetimsl an 0 achi ev referre .
0102 ° 140 g7 SemaietemESTnats Borgs Bydriashdd Eﬂﬁ Jf'a 30 weight
perceﬁ{?%hﬁﬁaﬁtdf %cﬁﬁm GFddMThHE SRSMRMnt 1RSI d WaNRA(tEs 51?&1 e 91‘11]pr1um and

es of mcroparticles used in Sanples B and
the mEquniluéesi@ere[v@a:sb@] tho®@ghly wifh Saenpfzes @atandl. l@fy vga'qﬂleg egulhbrated

for andfijet 1 Hfin g PEpER e vparfedan Bt shrBthliistq PG Bfdkphate

buffergstutiRCARRH7 af TRE efeidtionbAby4Hy g thdheevaluatedRinkicoh®st agent
wer e washed thoroughly wt h del oni zed water. They were

solutippeyargiggiffonh2& )% by vahererefdmempn® 300. Bé@%@?é?dnniﬁd) 1 g of the
mlcroéﬁ.lgs pgg?gaﬂgg%eg Brgnd w%f'érlfs@& L ?@tml}_{f[}ﬁl%rdniﬁ)g e ast agent were

er solution at™a ect
prov1ﬂ)¢&lxbam5mm5uffh@0hﬁmalwlﬁt}exﬂxchhsledlg Oanhnikotasic phgephiate buffer/TweenTM
ol utions varying from20 to 50% by vol une of
20 S°‘W€Pon(r) 300. In this Exanple, 0.1 g of the

[0103;[’I Cr PRAL i ThaforPhrocitid &ndodNth @l&ﬁ&@y%ﬁi@&i Pal%lcﬁs oF 1rﬁfeased

ron 300 contrast agent were provided to the init
densityufBagh ngcroparticle sampkch shavedduedfeahl Hugyancy insdie dmeron® 300 contrast

h hat e buffe sol utj on 10 The
agen 3 PR e PP o & b S e BT 8L g o
absenl@é1 bt Tee&s M@O Suffaétems qqﬁe @Gﬂditlbﬂs foBedtlratibie hsifearekit6 be dependent
anpl es showed a_fi nal uoyancy in the Imeron(r) 300

upon @Imnmka@é e pastistlen; therd wied dyrpg therpipsedure avd thescosrpsponding

s At 0SSl i 0FG 520 M RUBTBIEE 04, SHSERSSchange

betw&bﬁtpmtaﬁs arl appeawadolservbé de peemiﬁnmotemﬁmeﬁhel tiesultsivedre shown at
| he pH d h

pH atiyg Sbots " MLk APty EaEiofoube ahe HPPHAECHRRy N DB degreferred

rangeg g%ﬁ%ye&n%evaﬁ@&t hetdsorAblyHdubgl 18v41S bﬁsedC&néit%FbH of 7.4, the

microparticles did not lose their buoyancy after storage in the contrast agent buffered solution

over night.
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bet ween protons and cations was observed. As a result,
nore beneficial results were shown at pH above about
we2@candspel ow about 6.6 to tenper the anount BET/IB2005/004007
cesium Wthin the preferred range, buoyancy can be
vari ed. At reasonably nesxAmMPIEEMel s, based on test at
Hof 7.4, the mcroparticles did not |ose their
lﬂlﬂﬁuoyﬁmlyer aﬁmeress;bkbutyag@ mechapisalrapertystestingewere doRe en Bxicrospheres

in acco ca‘arw: %PP e§ 9 a%ﬁ} r mn giﬁd'li o%ré;lr,stul':e egt s?andgwhlch was used for

ﬁ.lrthd'%ﬂ@lu@tﬁbrms @h@s@ heFigs8.i An aammwkm;;zan@é plSagml Xlfavihged @bk 4 for
C of Exanple 12. A pressure_ test sara?nd whi ch was used

providiae arvariahle fecdhiaie 018D gu@/h@m ajgRarqy, 6 was fagither equipped with a

Lo OO eSO P y TG o, Toosrins

plungeﬁrvvab dex cédmmasichtiort Wih a smmgcpimdy\wtabl slzoviror "E]nrzdlgmﬂsmmw of the

trans arn %gé'l %ﬁé@g %%Eg glygrlsﬁrgaé rc‘:gﬁ%ﬁﬁ{ilé f%@%{? hloc?y (51 svag fi lgd with 5 ml

ofa SGRWH R Géﬁtfa@ﬁaggiﬁ 1A iSbtSME bRSPhAL BuffdPsifaciOiRvechhe 20) solution in
di gi tal out put the transducer was recorded using

a conp@tt@@na of @lmvpaeéﬁ voipmee Ise}mnh genttasiagent Mmopartlmlesjwwemhowded to

v e e .50 PR 75500l S50y s AR o o i

throth aenaRAddathieted N2 ®hickbwal atOheddo el distl gl Blediﬂthél S)ﬁtrfgas trhe
gent . Mcropartlcl es vvere provﬁgdi to the syringe, a

mlcrq,ggyhpte,'r hadya lupeey diamefer ofed ge negded g)ypqshé]ge mlcropartlcles
troufg UM ATHE PR %t@ﬁog“&f.‘f’& AP I SEpaa) SLG5) was
measatediang eeconided anipoasswrat het er had a | unmen di aneter of 533
he force needed t shthe croatlc
010311 o Bytrdeiie ke e BbRs sck T ineaRorsSShuamenelpd oo
based @r?@bié'af‘lgsemf eHiSrRapHek &l f@r SRbIZ A6, cdIB a8l fflcrdsheres have a
recorded as pressure. [0105] In order to nake certain

waterceaintank af abows 90%0tsuct bt amahfg)r ﬁmb@hmpn mu\'/vh%le@ém icerfaind).2 mg of

emb aseoglaé)ﬁ%éléﬁ 8;‘?82%,” lI‘SF i gc%gm q%l 3 ?nrl o%h %l{ategon? %u%c*es in 8 ml
superab@bi lifadp Mﬂatd]ﬁtapa&aﬁbnﬁiroéd@lﬁre@ ﬁithhdeZa’ﬂtiidgl’B 0 of Gneron® 300

therefore contain 0.2 of enbolization particles in
contrastggent tothejcapientsioda s;qg&ﬁmal (Dhisqyyould prgrdde,apenuilibrium concentration
r
of comrgsrt 9?&91{% IE)E ﬁ lng/r?% 'ge W es %g&g@% plefcggﬂ \g‘?thlnﬁ}x%g&fdﬁ solution.

The sioimmm( typicall drawit upsisit1 mgs.ymhlgb@fdr lfiaalmﬁwenyt Shefinjaction density
single vial. This would provide an equilibrium
thus%‘ﬁ‘ﬁ entratlon of contrast agent of 8 m /(9.8 nl + 8

010851 o5 Emns eT0§,61 2T s Orly b et agent 49 whtug racton.
[010%% LIS qgag {e sp aelresdd%lnlo\rllset;g/ ed zgi)%?oélrrr]lat%fy tlhg rs]anqee Q(?dlflglrlum water
content as typical embolization spheres. To achieve the same injection density desired for
typical surgical procedures, 56 mg of Sample C microspheres were added to 5 ml of a 31
volume percent contrast agent solution in isotonic phosphate buffer and surfactant as noted

above.
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[0106] p =V b Tot =2 mM/1 8mM = 0.11 1 Enbolization
agent per volune fraction. [0107] The Sanple C spheres
walsmwenstisat ed approxi mately the sanme equil i briRrm/mndEv004007

content as typical enbolization spheres. To achieve
[0108]he TheSampjeB bhdC mierspliteshweareeealuited i Jipfefonk microcatheters of

cqualun SRl ag Vet ot IS Tigns e B Gonia o (veHGal direction
wereglgerﬁff%glgtﬁ%n%ﬁfgrgﬂtn ﬂ())t h@gg{/@g§ﬁ%§%@_ﬁ reﬁ%drﬁﬁn%fég%la (tgsed on pH of

6.0 imi:(mtxastrxb P 4)neTle rewdis damedstiateddthfitf @rlemg as the diameter of the

rocat heters, of e i amet er, at 4.
micrqEEE PORGEIPH (BOtHETEH SR P i edor e Bpteropartifts passed
through RS SR RerWRER uiBERt sHAH B ctidhAlffBFce b tHelame rﬂ%nb@a\/s&h@ reference

and using different swelling | evels (based on pH

solutgng Amingrsasertggboytd. Qﬁq 174 ky grapiationeforge; wammn@dr\dte@dhe
t f [ es, o
e 88 T8 ] B ARTBLSsfh o % B QB 5y 20%

compressiodp rtdsaifabopdssead Kehwéartgbedetigo 6@drberhe frictiohdlcfufces within the
additional frictional force in the sape nanner as the .
cathefest EEsE reatst thanorke wereitden 8aaguidsling imodernts 9 highymyggtion
v iy h i '

pesf A B ARG R TRASHE O8N ISR G when
injectingimethe vertidal posiigh! WiRinjectny the mlanparhokes esthothosbmudl position, it

.5-2.3 kg were needed tq aver,co ictio forces
was Qspr ok eris IOBEIE 5 PUE LT £5Y Bt R SRS e mectble over
timel aken as a guideline for noderate to high |nject|on

ressures. When particles are heavier than th

[010$]n j ednjedipnrpselisure was| fogbgrmginiaigedyben @buvméh(ri:dqce@ sWelljng) was
used |1r§] %(it),mh 1nat r o | ﬁﬁho@z%?xktl | OQCUOWES{thQi thé EI{J n&lo'ﬁ p?ef‘ssures were comparable

es n or| Z0n pPoOSI TI on,

to th@b@@ﬂtmﬁ @hddtaatseﬁe M additied, dgjgdtion ofsampld (evma:bpﬁhlared alsb@khibited a
l.arger volunes were inj ectlble over tinme.

goodjipjegliqn Hﬁssafeewefrbatwymlogr@} PH; hﬁfaztbaemwnae digwet clog and
each ﬁéﬂ& fnecﬂéjgtﬁ'% é&ﬁésk)bﬁ&h t8hdd %%ﬂlgtlﬂ WE bPRutbdrde artlcles

orl zont Injection such that I on pressu Pes
pmmmgﬂuomﬁmWanahH@rto the injection nedla itself. In

ddi n n t on of | e mcropartic es al
o1l greclsEEe ARy Bsei srulelraegtians b nyenton can be
used @@Rﬁinq %@!1151@ ImiBYoparfibRes Baiheh Géns@t’j}tw}ﬁélpﬁlbgﬂaﬂtlélgl m&tch& the density

and eac eak in the curve corresponded to either a

of the injefitien m@nm ﬁrrtqndmézaironnmb@he mrtlpla:s tqompegsswdgx cagfurther be
such ttlpclt fi)tl‘i:gﬂ b% F]cct?ci wﬁﬁgﬁt f?I[C?Sl g\pe]r {n thrag %H!nh% l?ga?n {ﬂg syringe plunger.

vari ous shows

The pkv€thel 1ﬂjréct€c&nnbcﬁum&ﬁd b mld‘eﬁ ﬂmmq; g6dut Iblo@ injections can be done
m croparticles haV|ng a density which substantially
horizggtaHy é% Incrraseibp spseyPt Bpssagof SamaRrle Pawd feamerapartisles through the

cath é&??%er %\Lfe}@x{‘th%%?ood-g%alﬁ%k 'pﬁxltl‘?:ﬁ:S cﬁﬁ)%’aﬁé% el o@élrﬁ?glze in the pH

7.4 environment.

[0111] Additional swelling tests were conducted on the microparticles of Sample C and it
was observed that when ion concentrations were low, swelling increased. In higher
concentrated solutions, swelling decreased. Continued dilution of the microparticles of Sample

C in a buffer solution led to an increase from 17% to 20% in size of the microparticles. When
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such t hat

it can be injected wthout forces over nore

t han about 5 kg on the syringe plunger. The pH of the

WO pjoeotdies nmedi um can be taken down to about 6PEI/IB2005/004007
i njections can be done horizontally to increase the

mixe@XR6 affisod@fis phphite baffer solutioa) e GritlopAIBIDRE inifidlBSincrease in size

t hrou

betwegd
aboup 1_5676%, R

were con

h the cat heter.

Addi ti onal

> Once wthin the bl ood stream
and &{%swherpindg Salﬁaw%“?% SzedperghssapresfoR abwttlﬁé 2to

c{lggmgl {yhé m cro

swelling tests
particles of Sanple C and

[0112]t V\mﬁuﬂsetesfmg toreyluateehe campressitabtytofahé mitsopwetided affample C,

i ncreased

the sHYgHe RO deH: SABLAE Flgof an ded.

evaluBtecth® BAEdop&kiERs 8 th
an increase from1l

I n_hi gher

&d fhrbubheh freflesdi
g&?.tﬁ)ég 20A>L|rgn sllpfzée ival

oncentrated so] utions,

g?Wﬁqu o (B]ﬂCf.lHBICI'OSCOpC was used to
ﬁhh‘ﬁb@&i pipéttd Rhich was

attackndctpoqobfethyéfmgublm eonriegted td the syramgs eontaiming aphospbhwtbaffer solution

fer. soluti

suspitifionies afispipselts o Sl bR

um 2N e pipéttez®ad MbliReb®% Pt dishantiatatithe hifowedt
referring to the dr

6%
bl erysghitiop o w%oﬁmb%y

o SRR Ry OFABL

136.
phosphatg by

t.icles initiall

pipet rréairrr?weﬁ 19,0 %rme&ér fater of 490

011

part icles,
ipeelat

an op

?aﬁb@@tsubmerged in

Biel l;qug,d gjectedyfrom the
cﬁ¥é§ WEE tz&reﬁ %? ﬂ{eetnfc?o?ptamcles

passing throsgiothe pipeste befock dml dwinl uamrdshen rrIrr:olIspamﬂg' the @sicaparticles,

nonefﬂlg-el{qq? oS

suspensit on of

ed thr u
Tyent

B R Erbes

m croparticles of

.narr onwed

ette
FiR0F FRRBE ARlsEYRAiOp gtter
passihP enrd¥gH he %aﬁ@ﬂtsﬁé nl\/ﬁ&oﬁarﬁé‘l@§%ﬁ:'lsﬁvéfé' thden &Pbedd1®Rrately too big

le C. The

pi pette

for theanarmowesitet(for arcompressiod jof alequs |40%f) dttm))t rbmakmn mnmre but clogged the

naree SR hEed D

nount.ed to a Pet.r.

mlcrwlémhﬂ@stﬂyﬂlﬁg@%)MGGﬂlbro@hﬁicws ttd Pabs alﬁidugloth%hﬂhe&t was about
ecte

the liquid e]

romthe

m%{g‘“gh%"r%ﬁr&sé@‘lﬂtﬁ Bhe

ette during

ﬁh > u% ona € faplé)}mt of force on the

38.7%e @9&%%&1@86 Q3tuatians, Fh%n&smﬁ@leﬁua@@qrfi@g tq@a@p%ea@ demepstrate

propélﬂg %ﬁ?&v%ﬂﬁ allb%!

%ﬁldi’@ssx%l

essi1 on.

ax‘e'?&?

obse

B%}: th Qﬁgnﬂmp ith&ePRHRE fhan break

up ard cransmmtemra[l dsmagaan ehfqﬁattehte rihertek mmhs povided ctiggested ipoeferred use

for

did the
parampefers; fRpSamplg

debri s .

miqreparty

Y RIS

AtRR Yol

o BB 1o

were chosen to be deliberately too big for the narrow
site (for a conpression of about 40% did not break or

rupture, but clogged the ysite instead. The
maxi mum conpressibility under a reasonabl e anpbunt of
Partictyr Radioan(pinte | mi Comsfrativn Ghrep  whi Cenmpiréssiong¥d) ow notceNeeded (kg)
m ca4particles to page through t s caideder was aps8und 1.92
38.7§6 Based|on thegqoeval uatli ons, tfaggm croparticles 19
acCRE i ng o barrpl e55400ermn3t rate pr&pf,rtl es nat 283
M E ARV SURNA AN VS 7 KM S G AT
Ao | AT T C IU.I T CON u'. U.AI\,I;)U w;\cl;ljl‘egl 3 59 al’ld277
g bferred Sl‘}Q& 222 2.08
320 540 18.5 and 18.4 1.61 and 1.38
330 540 22.2 1.71
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paranmeters for Sanple C mcroparticles for

enbol i zati on use as shown in Table 3 bel ow. TABLE
WEp@EA15Sanpl e C microparticles were further BObhjB20032084007

to nechanical and thermal stress stability testing.

[01134 CT {d CInfigropaficRE WRASfutRer subfeetédo telRAniEHP and thermal stress
rogreat Tracker catheter were washed w th dei oni zed

stabilig testingo Misrapagiclessafiny apssings theaugh 8| Tgryrae Pragsent Tyacker catheter were
cont. T : F r .

st Blo A e DBl AT Sl Pt i sfusen.

TheyThér¢ dekydzated fgral2etatvd0r IC gdrthérctrasfdiredno b SEM fogisadhce analysis.
bat ch of m_croparticles which _h&%ﬁugd?r gone the sar

Theynwyere spmpared etifupartileniren theoniginghbaich of fiheropptctes waidyhad

unde%%ng%‘fg@As%gln éﬁg%%ﬁfcﬁg@ma%fé ihhsif Eletfa BreCR4tBE b8 which had not

surface of anple C
beenpassed plaotuglcthesathast. Bigs A and @Bhshdwathe surfate lof theangie C

e S RS TR RR s Sl AU PR iR & o cxmplary
[ ivdly. VSE] h§ tgaidonsathdtéds vari
SRl SRR R G EEat i
magriéicatieing 4 igs.(10iAg 10BoI)C agbD)shewdhatthe eqating gldant delaminate (Fig.

d nstrate Stiret chi feoed e [ ' .
0r PSRBT 0 M R TR B s 108
and BXC)l Hdweyer, hOdsdemagsficaionss ihBig. 100 dsmophiakagiatalie inbphology of

coating layer.is still intact. [0114] A sterilizer was
the cpatingdgysiis #tilbintast. dei oni zed water and 10 vials each

Vi : . ' ' i f.

o185, 26588, TR PR 331D s BcRhoving S o
SamplEvEmiropartidey inchdg ofisohetbnad isoldnéc platsphatd buffensyrfpctamtt(Tween™

s reached about 15 mn. after the start aof the
20) AR gyrEd 98y ThERGT BATISR R G raeochER BOHE L RP- 458 He a5t of the
sterilBzet] dhd tSRpérENRY Radhdld Rith¥EioRit fYEPRiin. td RndR%mEDy WaEr vapor. The
then sealed shut to raise pressure and temperature to

vessdlagasthemgaled 3hwde rajpapressuee amitieyperaioke QR0 4 andtle? harpgessure.
. m . The.tenperatur ' ' [ 1.1
o bbb ARG LEA TSk RAP 8 M6 1 1 o e

the vBsdeBWREsHAlt d6en Bdr HEdolingPhase £ Actmperanne bf 80° @iwas rcicked about 30
after which the vessel was vented, th

|
min {terpafreanidnige vawel wasentednthe spmples Mt d%%%ﬁ%e Vgl shut tightly.
A safifpfe AREREbpeAd ahf ﬁmessﬂgﬁrgglﬁf\}mﬂpﬁid h&tdhidd d¢RHi&Opartibies were

mcroparticles were wa dei oni zed water. After
wasletdiwitr ddiorored witey Aferalebydrpean, ditytweresatyesteh®nteassiengnt using an

SEM . The result enonstrated o a smal | nunber
SENG TR oo et o1 Bl oiisoR QsiaaRipRen eed b gn the
micropsficled' @hdBR kuch thedal 69&8 (fk QF-i%. 11 A ihthd RN IWIHRRE WA Bortion).
contrast portion). The overall percentage of such

The avesald percentageesf snels mimppartitieuwasonlp ah@ysS teilf%e Cpse wmhhe film
delalflﬁrla 191? g*lél?‘%'} cﬁogé&é{? ﬂé\ﬁéaaﬁ]toqllage 8&:?15{%(1 Qi%ﬂg %h&ltagl?nehﬁxgrphous domain

occu I ne- anor pnous
boundaries in the PTFEP coating (see Fig. 11B). Most of the microparticles showed only

minor defects (such as a minor circular patch being missing), but no damage to the hull of the

microparticles (see Figs. 11C and 11D).
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boundaries in the PTFEP coating (see Fig. 11B). Most

of the mcroparticles showed only m nor defects (such
W@2008/0mi180r circul ar patch being m ssing), butP@DIB2005/004007

damage to the hull of the mcroparticles (see Figs.

11C and 11 D). EXAMPLE 15 [EXAMPLMIGroparticles were

formed in accordance with a preferred enbodi nent . )
[0118kr e Micrapagticlenwersdorpedein aseardance wvida prefepse gpbodiment herein. A

deioftlz58 Water g(ﬁ}{%n ?lg%iﬁ?laaﬁ@o%oygjiwﬁ)o\?&%%%%g’@us%g bt 98 g of PVA of

wel ght aver age uf ar wel
weidhb a0éigelidleOilar waidghtof aBuit 85600aliE 0008 WhEBAPB VW dvas lapae @7-89%

nyaphisd oed 1oy Sl oA g RaSR Bik b seiGon w8 BePGeFuBaPye deionized
wat&YQS?@%%o@ﬁB‘??ﬁngen ;Qr_og[%age, 928! JUBainh _Mﬂiﬁf@ﬂ)%gn PE&%?%?@taﬁ‘d 0.056 g

and 0.056 g e [ 'énedi am ne tettraacetic” aci
ethyMatdipminegtzacety¢ adié (EIVRA). Methyhmethaorylate (Mt imenorhéradas vacuum
di t.ﬁr(illor. tto use. [0116] Polynerization was carried out in
1SUHCE RP¥°N8%ked, round-bottoned, 2000-m flask with a

[0116PG NBARBY faion Sds chiritd oaPRed tBiddshedkdda é4@d-bolidmetl] Z009-mi flask
was_al so equi pped with a thernoneter, reflux condenser

withe PG mecharigalestipingsapparatus) atachgdt The flask wagalso panipred with a

e BT LERLAAD SR HRSSL MILOPTANE Wi 3508 s Ore
polyptepapthat grokast fiathes atilizédain) nil. dFhegP VA sdlutiet pegplared above, 900 ml of
e S5 B onh ot pSE o Srasidf L spom g met
es‘e‘f%ﬁgﬁw %%tfé%qgnqs?},%{g idthlﬁtepr ovided to the reactor

st and triethyl ene glycol
[0114] met HaecP VAzind bulfeesalutions sdveceprovided tnuthe yéacte flask.d€he distilled

hen, added to,the.same flask and the copgponents r
MMA R AR st Ehisaf i Reeui g8 HoR Rl ke RRRET bfighEt fren added to
the JahRStkasiasd fHeshpandits Wertl ahtcd ffledsife dEédolvedrsoRME etheSBiction flask

to at 150 rpmto produce particle sizes of a najority

was flyshadevitiagrgen epd dectiBssspeed sabtq atriSAgp@da Profuee phrgiele sizes of a

. AnRDr0Xi ' he. St j s h set 0 :
e ATV G P Sy SR b NgbR s O e e
was fthensiét 10a90trpi@rang abjondlistingwa dissbmtinued! Thedactiomflask was then

Jheated to 70 C and held at approxinmately that,
subJ?@ﬁ%@raawa%b%tB mhighoties Beajed i 3 8 ‘%ﬁ@gﬁ RRRIQ¥igaggly thag temperature
for 4Bk m@ﬁs.tmnemgaa SEhE BathIvas tRAAnteh 197380 AN@HEId for an

then the at d to 85

wat er tenperature was rai sed again
how therdthk evaterfbath tampetatire Wesiraisedlagaistto 857 G@ndheldfensnother hour. The

. were . disconti.nued. The.sol ution filtered ang. t he
stimgaif e fiGv Bt ARty o P steio s ered B pdflingy T o
polynittidaceyler microfdrtfeldsaveraBAe inlad dveh b670° T or about 12 hours. The

m crogartl cles were subjected to sieving and col | ected

micgopargicles Werggubjested to sievingmnd golleps! in pizg fractions of from 100-150; 150-
200; 200-250; 250-300; 300-355; 355-400; and 400-450 pm with a maximum yield at 300-355

pm.
[0118] The PMMA microparticles thus formed were then hydrolyzed. A portion of 100 g
250-300 pm sized microparticles, 150 g potassium hydroxide and 1400 g of ethylene glycol
were added to a 2000 ml flask, reflux condenser with drying tube connected, and the mixture

was heated at 165° C for 8 hours for full hydrolysis. The mixture was allowed to cool to room
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200; 200- 250; 250-300; 300-355; 355-400; and 400-450
mmw th a maxinumyield at 300-355 mm [0118] The PMVA
worasopast i cl es thus fornmed were then hydr ol yzedr/iB2005/004007

portion of 100 g 250-300 mm si zed mcroparticles, 150

tempBerQfc2sslution focdned laﬂ@tmﬂlcﬂoﬁaaﬂlcgeswere wasleanitodeiesbed water. The
were added to a 2000 flask, reflux condenser w.th

proc&flwerYQaStrm@teécfﬁh@b@ré@llb@ﬁﬂsl si7¢8 ofmigropasticlgs (the fnlloaving reaction times
r r

e e TN R

micsndpaitivdesrii4¢ hoya).t i cl es were vvashed wi th dei oni zed

ter.. The pr dur e s.re ot her . cal | br at
(0187 o T migrBrges e dtay Bt oo Biria 41 14l of 7.4, and

drlegﬂpgﬁgggna%glgprg%%lgrygmcpart| cles: 10 hours; 355-400
m cron particles: hours and 400- 455 m'cron

particles: 14 hours). [0119] The microparticles were
finally acidified with hydrochloric acid to a pH of
7.4, and dried in an overE)é&Mi’ﬂnﬁrkﬁ(i mately 70 C.

I\/P 012 Cro icles, formed in accordanc ) .
013 ErerpricIge e 1 HeRIdabeaith ESHMPIG 1 ae dieafagtied in this
Exaftiple. %%Etbflﬁ@ﬂfohgﬁrf%értfe%ﬁﬁerﬁ TRt é"@aned%Qrc%aﬂfcle@ 28 Example 15

mcroparticles fromExanple 15 were wei in a

were wgighed in & 2k sesiction t/¢$scal WIéf 2 teflus enndensesy 25Q thgnylmhdm;de in1.5L

dxet@? % | gve reI %{d%g ?mcher St ﬁ%&ﬁ?&ag\e 1I118ecﬂ§1et rg%g?rgmjr?téue for 20
houfsOThdQoRentraad thﬁléS&hat@xﬁ*s watikehed by ﬁltfaﬁaﬁfaﬁ@ﬁtﬂ)w@feﬂt vacuum
rempved by filtration and subsequent vacuum dry

dryinge hhep@d g triffuorasghasel Mand [ ether et intradyed ap fhe suspension stirred
s
for 09BN BURRBO TR S BB o
dried under vacuum EXAMPLE 17 [0121] In an
alternative surface treatnent to Exanple 16, 800 ¢
dried mcroparticles fromX¥xsmbEe17l5 were reacted vvith

1140 g trifl uoroet hanol and 44 g sulfuric acid ad
[01244 5 g‘a%“é} ltemative parface freatmeniiosExamnle 46y 8082 dzwdm@@aatcles from

R4 & h § 140 £hfithodfithab] 1fufe Y
Ex E%ANPLE&?SE% ‘gﬁt g dérﬁ?‘%ry PI\/I\/%QI por%ggf%m sjqdded as
catalyist r Dipambitwie ess whirehfon@0doperat raninh fengetaturief ﬁ]taeie&\amdﬁdrled under
trifluoroethanol as descri bed above in Exanples 15-16

‘e spray coated with PTFEP in an MP-1 Precision
Coater(tm fluidized bed tin paratus (avail able
from Aeromatic-Fiel der E aMPL 1a80

[0122] 800 g of dry PMMA potassium salt microparticles which were partially esterified

P?

vac

with trifluoroethanol as described above in Examples 15-16 were spray coated with PTFEP in

an MP-1 Precision Coater™ fluidized bed coating apparatus (available from Aeromatic-Fielder
AG, Bubendor, Switzerland). The particles were picked up by an air stream (40-60 m3/h, 55°

C incoming temperature) and spray coated with PTFEP solution microdroplets from an air-fluid
coaxial nozzle. The solution composition was 0.835 g PTFEP, 550 g ethyl acetate and 450 g

isopentyl acetate. It was fed through the nozzle’s 1.3 mm wide inner bore at a rate of 10-30
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AG Bubendor, Switzerland). The particles were picked
up by an air stream (40-60 m/h, 55 C incom ng

w0 esopps@sur e) and spray coated with PTFEP sol up@DIB2005/004007
m crodroplets froman air-fluid coaxial nozzle. The

g/mfP| Attt th® Ro£ARAY] it WaB atoBfizdd. \&%p&ssﬁiﬁE&f’alr (8 bﬂr) etl"hb’ total amount of
acetate and 450 g isopentyl acetate. was

spray sptgn (g2 wes galcwetated 1o gogtthepagticle mt@ra Bormn tahlcliaP'F%EPe film.
of 10-30g/mn. At the nozzle head, it was atom zed
with pressurized air (2.5 bar). The total amount of

spray sol ution (3kg) ms&a&%ﬁz@d to coat the
particle with a 150 nmthi'ck film EXAMPLE 19
[0113? 123Thd 8§ pbtassinet Akshidiopaaicles i Exapples il §116Swhich were partxally
anpl es 15-16, which were partially esterified wt

esteflﬁpql WithteBuorapthpnol &s é%@b%@@vgzmﬁ% SPrETceates Masmhbléﬁde%T FEP
E t
st | 4B AR R o M BB B B
16).( ls(mam@o& B@dlﬂ:o]iﬁ:)i dridal(miwg)paftlcskascah wetlaasd 00 nely ofadchcoated, dried PMA
mcro rticles. as 100

nkiciopriticls iy ZR ALY CeoRP N er Duosaothitin, ere

1mrrﬁ§§eﬁr1h AN Rl zihu%ﬁs@ebiﬁﬁ%‘l&ﬁﬁ%bluti‘@ﬁrﬁeﬂvzﬂ@@ﬁy% 88sd10ing 30.0 g
about 30% aqueous cesium chl oride sol'ution, prepar ed

cesiby chlaristslinil fQ nﬂ@ie@ngeé watennTThbupermatant Hquidovasidecanted after 10 min.

equli f1§$1 tirgg V@{he élalarlopa%l?fég %re?eavtvashgg glc%q%uegqll s'th gglop zg& ater,

equilibfed\ds ARGthéM@ raliglevantéd dhddebmpndedth 3l El[rfactant free phosphate
equilibrated for another 10 mn., decanted and

buffesqlutiones aink of if. SgpviRafibe Parfigles privlypiearvespugaswied for matching
t

den§l§J %l 'cgﬁtr% g@enrg a'i'%lgﬁl f% F%?ﬂc):‘{ﬁyfnlgfc d@%gtllo??&%én &déi%ﬁ a'cOntrast agent

sohmontwlmh inelgpded a savioutt |3c5nml dineaci® 800 eomfasmigent)@ansliycll 5 g/ml)

and 55} @hogpin e GRanLY ) 0808 b EpECD i pes resched

buo{z:ﬂﬁ?%& feveld 0835 5@"/J“3&1t1§ﬁ‘3gé]m% sfeSPhetis CMS 8fi®o an increased
saline (density 1.00 m). Both hydrogel types

densityaufltheimixropartidys ef 1. l@g/@lls of 45-50% contrast agent in
solution. This corresponds to an increased density of
the mcroparticles of 1.16 g/ . EXAMPLE 20 [0124]

M croparticles were for ' dance with the
procedure of Exanple 15%&?‘3‘? ception that an
[0128ft er MiéroParitleswer forh&d maREdrdndeasitPthe PAsREuredf ER8mple 15 with
mcroparticles after neutralization of the particles
the exeaptigrethai ar experior batien sukfate ceatingdvasaenatqdegn the microparticles after
I tQ
neu@?lé%!ﬁgﬁ,gf_{%:e glglrcges taﬁ& tl'ganrncu%ag%?%s%ré g!&t; fed a%t%gé%r%watlon prior to
the battlinablthtpedating lsep. Bepeepatdthe bﬁﬁﬂnkﬁlfﬁ@@@athig, 23000mbhyMdrated
sodi um sul fate (Na2SC'4) sol ution and saturated for

partitlebAvdio iitsjectddtol 7000 pArdfiocd 01 sSURREHNHFa0(NES Oly N solutsdroaMdysaturated
added 1950 nml of 0.5 M barium

- for 4-12 hours. To the particle suspension was then slowly added 1950 ml of 0.5 M barium

chloride (BaCly) solution under stirring at room temperature. After washing with excess

deionized water, the resulting particles in a swollen state included a barium sulfate powder

coated surface. The particles were then dried and esterified in the manner noted above in
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chloride (BaC ) solution under stirring at room
tenperature. After washing with excess deionized
wowdoen4seishe resulting particles in a swoll en sP@Et/EB2005/004007
i ncluded a barium sul fate powder coated surface. The
Exap@lé 16.| €he p@ticles Were tHen eshtadn@irgIhe flufdiRd bed ptdiess6IExample 21
not ed above i nExanple 16. The partlcles wer e then
belewpaf bejresulting nisrepartiles weesexicsaally ¢aatedsvigh a pruradfiesive barium sulfate
0
pov\?%g h é’arn-ln_ﬁ %lefgé E{))Jntin g %%g ﬂgé&rc:oﬁcir%ﬁéeu%at el? ﬁ{v\%gp&l il procedure are
caphlsle nﬂpneseﬂtﬁxgtpartmdmaggh@nemﬁmpdurmg drping@ad lal:i;a igease tiensity. The

this inveption ure able eventlng
congefitration é‘@ ﬁéﬁa&t‘&bﬂﬁ gl?JI ?’%‘%g‘o é’ﬁ‘b" i ereﬁl& Fesylégand a use

of Al @RSdsk ¥f so-Ehﬁn GQI&E Bir[ ﬁid&ﬁke%@éi’dﬁa@fbhﬁ&n QhloPRE! 2 Fartlcles formed in
sulfate nmay be varied to provide different results and

accordaas with this exaopdswert edfodively washied vathdant v\mtmntmmmlze excess

res | bayi chl aride, The arti for
oL PR ) S0t Pl O PPt Bpg vy o
preVént b]dHé@iothﬂb@ftche@ phbiioNdrFiag @x SR &S ilfidizat s f té Bydrated

powder that may contam nate vials, etc. The barium
micsQnaftiples. wor ks ef fectively to prevent adhesion of

particles prior to drying to assist in fluidization of

the hydrated mcroparticles. EXAMPLE 2 1 [0125]

Fl ui di zed bed coating of ' fate powdered beads
was performed using pol ynﬁﬁéwlfgie beads with a
[0135]r f aFﬁudh@thbecnfoaﬁﬂg biisarfuel Sifage fowdeesd Beadawaopettviaed usmg
but an excess of barium.chloride was

polng%taa%léw heﬁéi Wﬁhﬁusmf?qedwser af bariye qulfate formed fpagegrdance with
Exa?tgﬁ %?’E e@(c&rs 4 b&ll 'i:fﬂohﬁec' Wq ugéaesuEPé g{anﬁkun(f s glfrfuesed inside the

preparing the partlc sane procedu
cord and ﬁoanedmrpwaipitatesnmdathedlyﬂmge]l @res set forth in

anp e20 was_.re ed. with the plonth t he
101585 or I eRRTATS 5 AEAL s b6 RO o DR g P alpd perticles se
fortHi® ERAAPIE 20 VRS r¥fiaRdSHEPHB @ﬁ&gh@n &P theBrd FQf QG4 was reversed.
water and slowy, 5 nmol % of a 0.5 M

Thuse? ¥0auldedrasedmisropartieles \yt:nersuismgdednhe?SQa mltdemgméswater and slowly,
performed within a tine period of three minutes to

5 mp} W/@00 mily ofea/@ 5 M (B2Clp hwereradded sibwiyeurfder stixtingn Thekddition was
pl ace. The suspension was then i medi ately quenched

perfm'rmtd whhima)mnb peragrbofithreg a0ioute$ Yo mevedt Grdviesstldé banium acrylate

2S sol ution der sti.rr
g PR T el Ve e e e doune
thr i ter each. .This

am s@@mﬁ%ﬁp-ﬁ” e fsg?rd*‘éﬁé& ﬁ?‘@n “Hg?rosé‘"t“?'?eat room

articles. [0127] The resulti
temfiaburs; &Beatiy f4¢ mirtohes o e ns el TS ceionipd wate
eack.OVhid pRtedia® pi&imiaed taiufdul fail 1ﬁsﬂ@ﬁ1@'pﬁﬂ§:léé" th water.

The partl cles thus formed were found
[0127] The resulting precipitate was precipitated within the pores of the hydrogel core and
could not be removed by multiple washings with water. The particles thus formed were found

to have a permanent increased density in contrast to unmodified particles. The density increase

was controllable by the molar amount of barium chloride used. Amounts ranging from 0-15

" mol % of barium chloride were used reproducibly with this procedure. It was observed during

evaluations of this procedure that, if the time period of addition exceeded 5 minutes, based
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to have a permanent increased density in contrast to
unnodi fied particles. The density increase was
w@ombnadibabl e by the nol ar anpbunt of bari um chbOT/IED805/004007
used. Anounts ranging from 0-15 nol % of barium
upon@hd @iffusidn Wpéed dfBRAUMRBIRId SHithity theipaRicldii the RS PEHEE OF the hydrogel
It was observed during evaluations of this procedure
core b¢rame ifrpvarsiblytdregslipkad, thgreby PEyEnting the baawnsulfatg precipitate inside

o TSR 50 S B gone ot
bariufy shifagewasdeaybesialeas arwiiedaad bsideahopatitlRk etlereadibe sryace

preventing the bariumsulfate precipitate inside from
remangd€kiahg out. This effect was visible by optical

Cor " f . o , . .
[012§TUI f 233’29%3 ic F%gfm@%ll é‘?‘ﬁdg@ gé&lgﬁ%l?‘?felg %anag?eﬁis\}iég;éogeﬁées that
tend pairtb iagglemerdtedeasy drijmgguodesses; themfure avbiding antfadeGibatike.

Bat h anpl es 20 d 2.1 provided particles havi . 1
Geneiglby, Ui ABGy En BRI TSR dhe SBRT HbPDb s TR BT Muidized bed
procélibd £hé p¥iibRs BAPEERSAFed WiRba iy conaiisteRdried! fIA6 fesidual water

damage. CGeneral ly, such an advantage hel ps m nim ze

conteni may e imareased paita 1:d|besedranediz aveight vathpuiaggioneeratiery The Examples
dur e ol P :
s BEARE AT PEV A GBBE S5, FPRc R LhALH B0l Mfhrapoens

be pdimanditr eased up to 1:1 based on dry wei ght without
aggl oneration.. The Exanpl es al so produce particl es

(0129t h 1t shepldalsrbegunderstapdiseensdingite thipisrlesuse thabeensrllyyyhen
appl;@ﬂ@ﬂ&j)é@&ﬁﬁég Sofel HBRiD %ﬁﬁﬁrﬂ%ﬁffa’te %%%]imlr(‘}dlﬁgﬁm &Ec8dafce with the

e understood according to this cl osure that
inverg®mdn alringewifdronad pd ghaug 10hmodb cmdqueiemblyod techbloat £ mol% to

provi oS s et BB Sy o BREBRER St Poperies.
WB?ﬂd Ahe ek R s Yoltnddacahiaitg té thiSBkmple haviay adariBal dulfale@8ad inside

at have preferred elasticity, density and nmechani cal

the cgreawirt thep egievipled a¢aosding 1 Boimpie &6 ped vacuhesdriesy A9dg of the dry

accordi -t e [ r
vesof SR 0 D ARPRAR BN PR PP S ol By
coreSxANiAl€ss Hananahity avhilel thebatie. suBROPooiletel padicle fuefadsappeared dry
were suspended in 300 %hwat er which was conpletely

and the petigled StV e SBISPREIMREIYNYRE- cores within |ess

an . I » o
10131f127 The Baftichs 6 (08 of High TR BERAIUR) SR Hidd e spray
coatedewitle ACFMSY PAGEHPaman ME-1 frédgan Cohter Medhtidieedbed cvating Bfparatus

accog%\?gvamt;?t 2 %ée\é\? %mgvs]th tl%'fﬁ@g’er &8 ntgqgglt%@‘nl a\gg]j‘f {L'Mgnrl E]Slln%ﬁlgew?e é&%&ﬁion promoter
was 68! §hé bfceds! dduinfedd uR@dv4aaRd e ARRAGEEREMARCIS, Bhttle coating
to Exanple 18 with the exception that an additional

provigied meduded tleree diftesens fpygrso b bettfomasating & 3-anrisoprpprleriethoxysilane
(APﬁﬁgﬂ %{)ﬁg%ﬁ?ﬁﬁ g?'oqﬁ‘otmast &Svﬁgﬁrﬁpcﬂ’lswflﬁﬁkvag fa s@%%%logtiﬂgggl’ayg%tf a mixture
of APTMS and PTFEP and a third, top coating layer of PTFEP. All three spray solutions were
prepared by dissolving the coating material in isopentyl acetate and ethyl acetate in a 1:1 weight
percentage ratio mixture. The first solution included 35 pl APTMS dissolved in 200 g acetate
mixture. The second solution included 25 ul APTMS and 125 mg PTFEP in 150 mg of the

acetate mixture and the third included 50 mg PTFEP in 60 g of the acetate mixture. The spray
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provi ded included three different |layers. A bottom

coati ng of 3-am nopropyltrinmethoxysilane (APTMS)
w@advesiass pronot er was provi ded upon whi ch wasPEr/mB20en®4007

coating layer of a mxture of APTMS and PTFEP and a

solutlBrhhﬁﬁtltl&@ﬁl@&ﬁ&élﬂﬁnbﬁé’&fer@6 thetolihg i d 300N BACERABBS0 pm
sol utions were prepared by dissol VI ng the coating

particleat &he alpsorbedi watgreavaporatgd at airase gfh%l tQ pAming dbe prasessivas stopped

after %OO%UWIE%% I&lﬁ g?atlg]ggfl%g& n‘F %&ﬁ%@ | m o d {Bg “?‘esfléh%gglater content was

184 weet ate m xture. The second sol ution included 25 m

APTMS and 125 ng PTFEP in 150 ng of the acetate

m xture and the third included 50 ng PTFEP in 60 g of

the acetate m xture. The spra\ésol ution quantities and

concentrations refer toE2HEMBBEZ2ng of a 300 g batch

t [

[01322"t ngg’ea 18@ bF br%%r?% F%Jma%%&g& ?Ig g‘lelé@flﬁm{lalgl%y f(ﬂ'ﬁfeﬁ%&%rdmg to
Exam@fet &5 1302 mil of plttﬁphatth buffaadi Isﬂgletsb]uﬂbﬂl esmamﬁgclhmdi oﬂﬁ)ﬁﬂratmi beads

and_the residu cont ent s 18.4 wt % LE .
was pzzflwl@amoméog%é% .uﬁ,ﬂt 6 ToPeGANF & a%gl%ol Wipndp ethanol.
The s%}uﬁl’éﬁ Refd 1h8&b%§edft?f Ll 60 ‘ﬁﬁ GRETAGorh eyt Sunber él;ﬁle%hélhng of the

phosphat e buffered I ne sol ution contalnlng
vial. Sﬁpdnyajmﬂﬂdlckmadhsmdpnd\paﬁetes averawashetl three 5mES)wnﬂh 20f1l of

cither B oni5R WaRe SRR BES BEAET solBTRy O yR g v gpicpl and
ﬂuore@éen(:@ ﬁﬁéﬁ)m?r Thél BfestBAQ] ingRiaEd ﬁ‘lpﬁb}?’imﬁﬂlaﬁé dérid\dyad such as

Supernatant [iquid was discarded articles were
Fluoeggeshdigeatae aed Rhadamini6Chwhichiwess cvaluateshalerg with gegocyanine based

dyes S\%fl &L piS herlﬁpl?ern?fE?é?ﬁ%%it%?c{da%g&##lg Ond f(hga{mfhg dyes exhibited a

I'sual’i Zgitl on orescence
speclim sffiaitg Gnthe Aydrophike PMMAdydiogel cute dubmgmbﬁmyhtﬂﬂtheme They

deri ved _dye as Fl uoescein acet odam n
were gile {gheasHy W éta%f\f/gne%&owsew ow ¢ Helae&fag S

stenhg?’tﬁﬁx v?M?di‘lt Asbstntial IR Bl | phenyl met hane based

uorecei n and Rhoam ne dyes exhibited a specific
[01334f f i Fet garbasyanihe dye/Dilophthé othePhud eldritrtod e highsekectivity for the

r,ou QN G, i nteractions. Th r. to ea .
hydrop o BAFEP SR SR D tRoeBeltis B BYeRHite ERLEr iR lkritly Thus v
the sudBuht@dihink @fpldyZitt the dombinGer oS Sh@ Fluoddsctif Aideefat both core

[01 31 The carbocyani ne dye Di | on the other hand

and skollfopid eesimulipnguili visselized enplying mEuprpeRepmhenicel migrgoope. As
P

a resu?thﬁJ 4 ro‘\f\écfu.?ﬁﬁﬂllovﬁ%?%'f% Ee 1Y Je%@g%sgé@ggkéﬁﬁlﬁé %éﬁgf%&h% SMAA

particld3ehat ondieedre and sfellBDithukadobdly oisitdcender domiitbdrateachoitdred in

actuaC el fe%?q%g ?taf%ftll'll Elroqr@C oy ]gé ggsggshgup{ : g ﬁ%%a%%@ﬁ 2!1(}@}?%5 or damage to
the P?ﬁf"‘o biell. thfusthBr QoL WhEaBhRY b gor ?Hgés%mﬁ@% ¥drith@various

rescence- st ai ni ng assay
components of the particle.

[0134] 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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particles that nmakes core and shell sinultaneously
vi si bl e under conditions encountered in actual
wappbioeass on. |t further enabl es assessnment of PCTEB2005/004007
nmechani cal -el astic stress or danage to the PTFEP
shell. It further shows tgﬁﬁgﬂél nity of certain
cl asses of dyes for the conponents of the
We clgarticle. [0134] It will be appreciated by those
possessing ordinary skill in the art that changes
coul d be made to the enbodi ments descri bed above
wit Hopartiglefar wseny a thesepentie ans oradiagnosbn piogeduse feeparticle

compris) @eﬁ@?%’14@““%5‘%%“?“?‘54?1?‘9039‘%&25?‘?3Laﬁ{%@? fuchitbedlider o
s TS SBisI aeptding laﬁ%elpéﬂ%%fetﬂ? fhE RAREATRE o Buaf oﬂci

a i ned by the a nded CLALMS W claim
it ﬁlﬂ.péﬂ&lq orsing Yoy @@15 i ey %qmmsg@ﬁag&e.aedanouter
coatmE r@ﬁ@f@l‘ﬂr‘tﬁe cdrB@ompfitds Gl l@dﬁ%@pfoh%bd‘ ffom an acryllc-based polymer and the
y[brs(trifluoroethoxy) ‘phosp hazeg{a}é
coatmg @ompatsqsxp@bt[hfé(teﬂﬁorogthomr)ephpa:rhazmeb m@hrwgtwe)thcteaf m
1, wherein the particle is a porous particle. 3. The
pé_r tThelpartatearcdidingg toalaimal, whereimthercerenfurther gpanprised barium sulfate.
conprises a core and an outer coating, wherein the
c or érm@mrdééaﬁomlﬁg/@rmﬁi 4, fwihierainl tHercors ia Bucunded by laa $iertér
mer and the coating conprises
coatms of %Eﬁrg culiate ARy £9atingtiug pwnds dheinngiatipg gf barium sulfate.
derivative thereof. 4. The particle according to claim
36. vihernarticle arsordingtorclgimfh wheesip thedasiupesulfain1s ahspehed into the
5. The particle according to claim4, wherein the core
i's surrounded by an inner coating of bariumsulfate

o kvt §€deeS R RSN R I Gat BE Rl ihon agen

formdi\@@r@d%nhﬁeoﬂlﬁépm&ul fate is absorbed into the core.
7. The particle according to claim3, wherein the

PRI tTHe! farti i 5&8&11 alﬁleﬁ wWRredd flagkMis | kélé‘crt&ﬁﬁbxﬂghe group

density of the particle. The particle according t
consistihg pﬁd@uterwm pride, qehl@nagtelnast oge gl@lael@tdefd, tarigm M@tegamh P
comblcotnos,l of deuterium oxide, cesium at |east one

8?@5"? e, bariumsulfate, and conbi nations thereof.

RN @@ﬁ&fﬁépm PR efesmiha S+ isu€ih & fafirtal §5gnside Scetuding
at leasPh 9@ﬂloY1@)?§Qallod'(’lf veb ¥ oM MAILWitIRAt 1bRRShe PREC1BANRdrEih he particle

wherein the Hartl cle
comprises a poly[bis(trifluoroethoxy) phosphazene] and/or a derivative thereof.

core.

10. The method according to claim 9, wherein the particle comprises a core and an outer
coating, wherein the core comprises a hydrogel formed from an acrylic-based polymer and the

outer coating comprises poly[bis(trifluoroethoxy) phosphazene] and/or a derivative thereof.

11. The method according to claim 10, wherein the particle core further comprises

barium sulfate as coating and/or absorbed within the core.

12. A method of delivering an active agent to a localized area within a body of a

mammal comprising contacting the localized area with at least one of a particle comprising
38



10

15

20

25

conprises a poly[bis(trifluoroethoxy) phosphazene]
and/ or a derivative thereof. 10. The nethod according
W0 0006l0&i185 9, wherein the particle conprises a BOT/@28054004007
an outer coating, wherein the core conprises a
poly [BY@i DeRbeth&¥yyHHodpharensNarditdrydl degiviavatiereof tin atide dftmt, such
outer coating conprises poly[bis(trif|uoroethoxy)
that ap pifegsive 2meant efithe agtivg agestiis exnosed torihe logalized areathe
met hod according to claim 10, wherein the particle
c 3B eThamethed acconging teedlainn 2, whesgin thetpartiele eempriseg a core and an
t he

oer SR TEEF o By GG e ARy o v

coatin ddafhyised paly [besimiluofoRtHok Y FpHYgpleeticl ahd/bga tbevdtive erdufd

area with at |east one of a particle

CQAPTheSinBHBA hydoRdifg td élhiny 03, GRicRa Yhe RP@SO Bore Fiv@ller comprises

~and/or a derivative thereof and an active agent, suc

bariumfsulfataas edativgtandior abrothed vothin e cgte.i ve agent is

exposed to the localized area. 13. The nethod

ad6oTltd mgthbd acdoading 1P¢lainh &2,evher¢ih ¢hegartidle cemprisep mihydrogel

a,.core and an outer coating and,fhe active, agent |is.
acry P OB MG SRS 60 gt 18Rk @ el Hertdin the core
and dHLsEY thfRhitRdo@enidatise and Whitdm Selouter CoRTmpaloRiprids

&ggs hazene] and/or a derivative thereof. 14. The
poly[bistitidepraetboxiphgsnhezenchand/ara depfyatied theseRk particle

core further conprises bariumsulfate as coating

aé/ Arsusibinod tdehsodarhiutatiohof enagive gentheonabadnaigistration, the
rorm B B ot Bt PN L TR cope
compEiS&tgolgbisarflubloethagy) phespaedte] hisd/ohed detBiatide therdolle core

and ‘di ffuses through the outer coating, and wherein

tNe. PrM QistanRAlbRseTOMMIhFGSacRSldHl o difl 16, WRERRT A YY¥lymeric

phosphazene] and/or a derivative thereof. 16. A _
capsuuengirisesia rerk and @ chatinp suapinding theaarea vhieredn thgenatirfggomprises

v GRS e RS PP REP R comprises n
acrylid®ayeeiol gmé&dgidgrl.conpri ses pol y[ bi s(trifl uoroet hoxy)
phosphazene] and/or a derivative thereof. 17. The

SUSt Bhd'ReiHo8 8@ 8ink 96 BNl 7 GheR&if Mparbclt Sore!fadther EBmprises
wherein the polyneric capsul e conprises a core and a

bariumsutfategs seatinguand/on gbsorkedowithin thebesrei n t he coati ng
conprises poly[bis(trifluoroethoxy) phosphazene]
arl@/ Armethalbof tvaving/the phesagodf agradticlér threughen Bloog vésselsn amammal,

acrylic-hased.pal yner rogel. 18. The t hod .
the g0 FHIARE G TUIIE? (e FIB SPISE & e & KaS) g tracer prtile,
the trhdef pAYEIE1eCOMPFisHE PohAbisWATI Satbéthb ) PhosiPakdne Parél Lderivative

absorbed withinthe core. 19. A nethod of tracing the
theregfand agentist agyuranddmeging thaghtepftheopaticlessel in a

manmmal ,

20. The method according to claim 19, wherein the tracer particle comprises a core and

a coating surrounding the core, wherein the coating comprises poly[bis(trifluoroethoxy)
phosphazene] and/or a derivative thereof and the core comprises an acrylic-based polymer

hydrogel.
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the method conprising injecting into the bl oodstream
of a manmal at | east one tracer particle, the tracer
w@aoobiedies conpri si ng pol y[ bi s(trifl uoroet hoxy)PCT/IB2005/004007
phosphazene] and/or a derivative thereof and a
CoNtTirShetB8€ Bécordinglto dT&igH 20 whatkir thdtpartidle Edie fiéHek cémprises
~20. The method according to claim19, wherein the
barium sulfate apegating pad/epdifiusedwithindhg @rend a coati ng
surroundi ng the core, wherein the coating conprises
p82yThsi m¢thod asagrding tonddaiy) 19 Wdwpsim thersontragh dgent isselected from the

aroun Sy e o5 nt AL ppouncsand e
contaidfipQoflipagnds? cl ai m 20, wherein the particle core

further conprises bariumsulfate as coating and/or

dioh f A $Rehod dftnRartded uRkSunddmagihBRonplibiag adfemselndto &

claim19, wherein the contrast agent is selected from
ultraseynd sybisapatdenssong hallgwonickenapswle eumprigieg paluibisirifiworoethoxy)

X - NI S | .
phospfERSt i a3RHY VL R SPERR AP BT S, B ibagine the
area of GHEFubRCNGimilirascaher i ng to an ul trasound subject at

| east one hol | ow mi crocapsul e conpri sing
Pok YA Bietkdd dff deUOsRt dhneyive BIRS RNABEAIRAkd ard/withid the body of a
derivative thereof to an area of the ultrasound o
mamma|ispeprising sentasking the lacabizedrasen with pteass gng eka partiplg gomprising
: . | ClL.i
poty AR o RnR thaPlr ik K ikeBFufth v ERERY, such
that ag effestive ian@uanoll the hétivg apbre i$ expabédztedhaloealizstl tateagtvhéreasthe particle
one of a particle conprising poly[bis(trifluoroethoxy)
COMPH$ES SPRESHAR INCEHES €60SHY der i vat i ve thereof and an active
agent, such that an effective anount of the active
agenthe methed aeconding ta ¢laim &b syheredn theraggnt tpargreass densdty is selected

rticl QRN | [, NGH nsd: .
fom R oo SRBAAIER, ot RSB BRI by By st
and combinethas thkeasfity 1s sel ected fromthe group consisting
of deuterium oxide, cesium at |east one organic dye,

baei T8 methbéhecording tcelain DatwheRgn tHegiagtidle calfipristban outer coating
met hod according to claim.24, wherein the particle
and a ggrgpWhetgin the oBiGt edating spmAkses RAlAbisriduoraetbppy)phpsphazene] and/or
. ; . . C P .
a deri LR GO0 1 B bR KPS ChfcU Rl AT AREED whercin the
partictedrpre-semsedawith cespim chloaigde tb povidaeesitapdo dpglarticker ei n
the particle is pre-treated with cesiumchloride to
pROVTIgememsd dedokding Reclpiat 24,6V rein the phiticléredprdses an outer coating

according to claim24, wherein tlf;.e pﬁlrti cl e conprises
and agﬂreow{l%rlemctggppﬁbcoatmg comprises poly[bis(trifluoroethoxy) phosphazene] and/or

a derivative thereof and the core comprises an acrylic-based polymer hydrogel and barium

sulfate.

28. The method according to claim 27, wherein the barium sulfate is present as a coating

on the core.

29. The method according to claim 27, wherein the barium sulfate is diffused within the

core.
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and a core, wherein the outer coating conprises
pol y[ bi s(trifluoroethoxy) phosphazene] and/or a
walenwsoetisye t hereof and the core conpri ses an PCT/IB2005/004007
acrylic-based pol ynmer hydrogel and barium sul fate. 28.
Thgo. ek dFscaiminiing apetdradratich/andvéi@iggicgatidioflyRaktidlés formed
sulfate is present as _a coating on the core. 29. The
fromypspyligchasederlpmaty, eamprisingprovidingherismpsulfate tp the Gare and/or surface of
thepﬁHkL%te is diffused within the core.30. A nethod for
mnim zi ng aggl omerati on and/ or aggregation of

parii-cles forned from acryli cibase olymers, . .
Conbring el SEPrAe sl ShPRhrde BErEls Bipsc g opper coating
of pdd fsﬂﬁiﬂu@foeﬂbﬁyﬁﬂfdshl@dz@&] and/or 4 B&riviive etrevfand ehienfethed further
cl ai m 30,  wherein the particles conprise and outer
compiigs MiginuFing dampags tothe puterc9alig-hoxy) phosphazene]
and/ or a derivative thereof and the nethod further
conprises mnimzing damage to the outer coating.
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