10

15

20

25

30

35

71054- 00010 HI GH CONCENTRATI ON CHI TOSAN- NUCLEI C ACI D
PCLYPLEX COVPOSI TI ONS CROSS- REFERENCE TO RELATED

WARR@sTT ONS [ 001] This application clains thechermbiteiiie

of USSN 60/ 976,376 filed 28 Séptenmber 2007, which is

incorporated herein in its entirety by reference.

FI ELD [ 002] The invention relates to honngeneous

chi tosan-nucl ei c_aci d poI&glexes The i nvent i

PHAPRcFEANEANESMEBIRBLNBEY IFEY EéﬁeeHFFEPPnQF PRODUCTION,

ANPt ¥EAAORUPFeP&Eaci d pol ypl exes in sol ution, and

hi ghly concentrated preparations of honngenous

chi t osppafychel enacidvantyBhexes. BACKGROUND [ 003]

Chitosan is a non-toxic cationic copo

N- acet§f- PrgFaebsanvRetann BEgRECSsaR éeaéﬁﬁﬁésﬁﬁ can

H@éﬂkae@@ﬁﬁhethﬂﬁhbaﬂuckﬁy@hﬁckggamdthﬁﬁ @@@ggﬁsagﬁasmore
ery. v to.transfect cells. ere

Be P it PRTehiEy Hi- r DOOEPRG. HotoREaRCF atbaoubl dirbn gt and/ox

mhgtasangnmotelchactdSGOleehe$e1hn¢heasung1hbeand/or

ﬁgggggﬁﬁ b?nﬁhgfmggkgg§aaegggen9glg%%ué%%g FP q swelling

ing s | uti on O precipitation as
aAdesErabllebyar natesaaiincenersszd of éhetdgaﬁCﬁucEéec

@9%@n@@6ﬁ|%ﬁ%%hé@m@&@dgéﬁgteéd@btboﬁ@khﬁd b@cb%@éhagng such
t he concentratlon of c¢hitagsan-nucl eic acid conpl exes

PnMg9prepared1s6r uti ATl 8adsUE6 PREISGGr 8§HEFER ofNd @
eenpbexesrandepreagpstiahi ansbramrsol uti on. [005] The

use of concurrent flow m xing to produce uniform

particles conprising DNA and condensi ng agents (e.g.

pol ycaBackgrouadbofiythhet &syehtisoheen descri bed (U. S.
6’537T§%3£1rEBlQE?QHCSfSH§BoeaEB'E ESho §°EHF£9 Lied by
and condensi ng agent sol ution e concurrent
§é9apam§ﬂyglﬁﬁﬁééacéé thﬁohaaﬁFomﬁbﬁrB@@ﬁtnﬁ%§ﬁnﬁﬁaﬁnd

eonpihees Bystabi eopkcdymamhe AbXet wWhkehephavbdesmbalses
l e formation. Maintainin

th
b0 VR BRA hndn & SAUGAEEHY S xyetir SPRLGHNGUE [RGEC hythm

iratnedu¢bhonyandmmxangfprecesseiecsriepar sedhyl for
nportant an | n|f| tion from charge

neu%r%?|%§ Egﬁ P% % é??%eggyggonplete condensati on

or paEhecheraggregaduchlpn phecprotessal SUNNARYeOFthrough

L AMENTL ON EQQ@LSTBE EE@S%Bhob@¥§BEOB%anV%r8¥%ﬁ%°€€ross the

obstacles in the field to produce highly concentrated
éﬁgbéséﬁrﬁH@PeFéeaéFalBB??EFé%Uééﬁp8§ﬁ?voﬁ@e fHPehes of His

Ehﬁ?tﬁ@@%a@@@kh@@&b?ﬁsab@oé@S@&ébeﬂﬁﬁlﬁﬁQb@lﬁ@scﬂ@ mass.
re odl nts SI ns co sSe ) )
Bk E ey Ly BRI e, Righol FRARRSs HBE nEarRtaRSsgpotalizea

pnechpiyt abetdespiibe, a;hegmusomeenbﬂatwmml andtexhibiathd
%E%?EE'E§eugﬂﬁ%iﬁgY?Eh8E¥oﬂf oGORLL 1,008 Fgébh%ﬁg 1).
prererrea conpositions o the I nvention are

i sot ofihe aseformedl Amﬁuéeeﬁgargot@ﬁnéﬁﬁyreﬂthespeClally

gabp&@anbegleolxebﬁanE@@nlw&xi b%eﬁkghhﬁdd@§bEﬁQE§e a
for pharmaceutical and_therapeuticapplications. In

RAAPPFOR}. PH@rlﬁbénFﬁﬂé W§W€r6P§CBVePé@pﬁ€9héa§SféP and out
pﬁodu@|aglghlhagaaﬁnucgeﬂgsaamé poliyphexas-by- ESHI69
m Xxing_processes,that. do nat require static or nam.
rker S REEE A% e o ey SRS HFusTon BE PRa"Eand: th 2
Famyhépw thesérmebhodspednnbe .udedatoiprépaneost abbetential
pal ypLexes,that Qegsggtgheggsdﬁgcsnt 28135Pehenklal), tne

at departs SI§ antly fromneutra ur prisingly,
tRE LAPEAEBFS R véhﬁlé@tﬁégﬁéaﬁﬁétdbékﬁl@Eéw§?@etﬁﬁdcells

Wﬂhﬁ@rﬁbﬁﬁgﬁﬁi Qﬁeceﬁbk9bh§@ EEagbteénmghEg@QShgg&le cells,
vol unmes for inline ghX|n%6&Athout alter the m xin

in
FAEi BYSFYPRA' t 62¢HRi toSan §Mb§9aﬁ€?8F?ygﬁﬁtéF?H§f? e
concentrations of DNA and chitosan in a m xing

sol ution. [007] Accordingly, in one aspect, the

i nvention provides conpositions conprising hydrated
chitosan-nucl ei ¢ acid pol ypl exes. The conpositions are
hlghly concentrated |n chltosan nuclelc acid

o o o o o o o T L
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pol ypl ex particles. [009] In a preferred enbodi ment,
the conposition is isotonic. In other enbodi nents, the

W@ o0mosictT on may be hypertonic or hypotonic. [E@Wﬁrﬂmnmnlm

a preferred enbodi ment, the cénposition has a nucleic
aci d concentration of at |east about 0.6 ng/m, nore
preferably at |east about 0.75 ng/m, nore preferably
at | east about 1.0 ng/m, nore preferably at | east
eheutricalngﬁghalandDnmshgpeebenabby ahel pa@styabeut

cgeCl nghm, gogé}%l reggﬁﬁed enbodi nen

g S necessar %brtgalntalnlng a
osition a na y conprises an agéregatlo

snhbbetbeartnratpreterkedpenbodhﬁenblluhe aggregateonand

EQHFbEEQEtE§c915Hﬁ@ﬁls@éef§B§b5ym§98r9ﬁ8roh891%Lththlon
erred enbodi ment, the conposition conprises

@éuﬁb@rpéﬁpéﬁaééﬁ@eﬁﬁraﬂﬁéﬁréﬁaﬂe§égﬂﬁéﬁ aBotifbegbAfrt, see

Boge peefiseabky EQQSSﬁea@dabgu; ﬁ@rﬁ?&hﬁ@é? @ﬁ@b@b@@byand
| ess than re preferab

ab than ab
PR BRSr o fabily e Lo BURCERORT GaoPEhEetabb fign. £ chmed
POO13pskn a preferred enbodi nent, the chitosan- nuclelc
acid S S an-a e.
ol vl Sperstt e ek ("PBr Ty BF FaBS ERan Aboar L0, 5°
fopeupbefieeabhythessorhah aboduc0idan mbr éhpreferabligal

Eﬁgﬁlégén @QQUEn9t§nc€UrQtEEgﬁeE§BE¥1h§%§ohh§ﬂF§b99t
00i4] In_a preferred enbodinent, the exes

Raveiamon: PLratr6tofcat Feastisbonf Hhe heﬁéFerthhm

peefierabby eyskeastIabeu&s5céndmeﬁenprpkemabhyeabnd fast
| east . about era | eas

ab 1,
LR FLAE O MBI P R LR
pteﬁeraedwehﬁodsnenttheheepokypﬂexegléénbE|seachedosan

I N R LA S SR
EhaﬁeaeeGﬂalsoellﬁnbe Eﬁéﬂéwabt?dl@§§athﬁﬁléwoa 110@er the

ARRetPr fhenahbyel eagnt Ban ahedt <800y ipDEeLRr et grabl yo
Iess t han about 100, nore preferably |ess than about

éaﬁﬁﬁéésaﬁPﬁeSﬁEHéFéP“uH?F@mFéOEGFaﬂhYaCBPQFéFrean
eshedupentp the pekypbexeegemapﬁtgelﬁhataeamthhahehas

aye e, cul ar h Less an_a
ABe LR P R B s e, cPEE O ASH £EBT: thE0-RRRHADRY noce.
prefehabhyllésbruhéatabouu8150VEEa copmenpdégerdbky thus 5%
Esélﬁh%5t§gﬁHE 100k eeheaeEegﬁeéxrgegafkgenfrom AF.
, nhore pre era | ess out kDa
Ped17F Ph a BP@PéﬂFéQneW%éélﬁeﬁfertﬁéoﬁoh§ple%é§eéﬁ 10 5 of

the gepposktibanchaveran aééf@§e6€|@HEE@ESOErbﬁsﬁFth@@O 000
about 750 nm nore preferabl ss than abgut 500 nm

hor'e“prefelably FESSYt KaATtab u ?55 nAfdrbrg number of
peeéerablprbeestthantabous 2600enamimanddmost bpr etenabl ¢
ﬁ%§ Ehan %ggﬁg 1%gu tkgg%%Lnkn E%fgﬁf%d illation 1is
ht oéltlon Consi St's essent F of
@hl@meahtﬁUCIep@lQC|d pol ypl exes and an aggregatlon
'nh'bT&?EcaEOQ%QLs'@o?nQEBsﬁlefEE@&&@Qr@”@@QhH@Btintﬂﬁ may
osition consists essentially of chitosan-nucleic
Q@lén§8P96?ek§sthFOé§6}arnanéhﬁsBéeﬁonﬁhé VBveAt i(BM) » 1n
eheVbdeenaeyheeﬁqurcewncenttablegpekeeerse938ceba (SVC) or

oV A La* n0h- RBCencY 4l A8 O SpaPeron=pp TyooaEdid

mhbtmsaemeeheecpaeednpobypheﬂeshandrmﬁmceetaadlmgsuhe the

@9? ?OGG”EEaESQ @hépﬁbé'OES§LCEQHHgSQQOBﬁ %E% 361 dice of
exés ‘usi'ng concentrati mean

taﬁggﬁﬁtasuPEémpﬁ|pvﬁephehy V@lﬁrd@@@@ ase@hceﬁtpa@edSltes

di-spershaanef ghi ,@sanzpugkekgeaci-drpebypkexas. right

Preferably the non- concentrat ed di spersion conprisSes

an aggregation inhibitor. This concentrating process

substantially increases the concentration of the

chitosan-nucl ei ¢ acid conpl exes while substantially

mai ntai ni ng the concentration of small nol ecul es

(e.qg., aggregatlon |nh|b|tor) thereby resultlng |n a

e s o oy o, N - o -
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[0023] In a preferred enbodi nent, the non-concentrated
di spersion of chitosan-nucleic acid polyplexes

W@ o0mnikses counter ani on, preferably acetate ipeT/EP2ZV7/061116

t he concentrating nmeans does Rot selectively

concentrate the counter anion. The counter anion
enrichnment is not as great as the nucleic acid

enrichment in the concentrated di spersion. Preferably,
Ehpeemﬂ@ephﬂabedrglSQEhS|aBPhas ancaﬂnmeﬂtapuensmall

cong g%rg%lon not _substant Ct¥ qr Sater t antar% L on
fre® non gonleht FAEEY |sper3|on 022F"fn & pre?erred
enbodanea&tetmeycdﬁaehppatpoﬁaoﬁngucbeeotayldflnhehelgnal
EHHEQEEE?EGQnQ'%H@féhQBle ?Eage@§ﬁla%QEEaQnstHEﬁgblves for
nor e er ab | east about O.

&PéﬂeFéEPy 5@9F@a@ﬁYaE@uPnéY75nﬁgﬁﬁﬁOPﬁ6rélE?eﬁ@pﬁbPQ out

@%ghgagtlaagmhglt@ AgLAhl monecpref srabhyrat nheast multlple
about

. [, . an r ef er abl | eas bout
B huPr SR00sH PR ACPnoFerfednombhdnhehtELt A RREOn - Th
nbxdhgibsasuseg be phepate vthecnonicancentiatedthey never
' ' r | ei I 2
PkoBe 7o B Pen nbSar REALE' Fhe BSoBRotR, PEr Byrhdt®Bhouiar
ﬁﬁgpér§h®ﬁhma§eéweehuﬁérbﬁtémlBéaSFhQCﬁDndﬂﬁﬁén will then

peefigcabh yeat jheagtcahout QL. nore preferably at
| east about 500 nm., nore preferably at |east about 1

L, nofB pPRefeprapryCapr| eastiapeuf 226SSnoFBeprEFéfably
ﬁhsbaaatua@ouhdargoeﬁoaa preterabhy atmbeastiabodb 4hat the

L ferably at t t L f er abl

S Feber P hnoarCIb e PO0SIT FROLSBrEFr ah CbRBGdr ren the

pheiehikt gsan- haeleddsacmdiopol ppl ekesiofkeghéar heart rate,
) . di .

PaleERiEenshotedyLEPeLalen, DEKesnD  HaLaee Enbophypneo

Dagkvapfle prefBrabBEporéssyehan, abban 0hs, afpie contract

aggﬁﬁgabhychggédtB@ee@QQUbth%lcheoaghvbn @h@rﬁﬁ%é?gﬁar
enbodi nent, the chitosan-nucl eic acid_ polyplexes o

?ﬁE188n8§n?P§téara?sﬁéﬁéFﬁﬁ ﬁé@@déﬁlééePég 1ppf op certain
bessSthantabouba®t5 pneﬂemphaﬁengbhy kessatihanlabouf the

nor.e_ er Ie s_tha ut .0, 3,
Db Rroran PRt e ERatmanaRE S0 D1 BPR0bap tEn AT piaT PR Such
bhbodlnénts nhe polypbeke§thavdeaantPeraeaotoﬁeatloose and
@aﬁngQOH? %P% blBBBesEEé ﬁr@B'%h@th§§ﬁt @HEHE t creates
nore prefe | east about , _nore era
ﬁﬁsﬁé5§PU§b69Wa$§ in #Bre pifeferabrylactresst éBoaﬁ

20n414e0830L ha a preberredsenbedkAeRke,tRBich is one of

8l | exes comprise c i% san nol ecul es haV|ng on
DOt RSt R e THaRaabBar 3800, LRS- pref or ably I 65

t han @aboat/, 2008remare pr éterabtiyotessft hanaaboygt 1500,
ferahly | sthan 0 00, re e ably

Egss ?ﬁgnggbgu oggg, Q% t%Q ﬁé?%%lr ggs {E nﬁg%og

$&etemorEumeeﬁesadkygsebsvehéﬁeabdave50pgﬁucosEWEﬁé AF, but

FRROMBE WAl hiSugk0031}oknearprefoLr ed enbodimept rthe the

pol ypl exes conpri se chitosan that has an_average

RoleetfFar WBP§ht tBETFe8dsSt RARCaBBAT 90T<kpPRSInpr BUMDer Of

pueberabl ynkesgitban about 250 kDa, nore preferably

| ess than.about, 150 referably | ess_than

wbout S108: Eby. LHBFECEr BREr ABEyOREEED: RuaPhbouF 80 Redneay

aoreophefrer abl yheesstehaAsabourh25pkbDacip0832pbrl puagical

EESB%&ESQ ?ngQ'Hﬁﬂtalﬁh%hBogxg'%é§8u } the afgial wall by
conposition have an average met er l'ess an

mbone ?50knafensré 9ﬁeﬁépa§|ynﬁe§§e@hanaab@@ﬁlssepﬁﬁﬁtlon

per enpr ef ecabl ysligsaqhbanigbeyt 250508k BREEsewn together

preferably | ess than about 200 nm and nost preferably

| ess than about 150 nm [0033] In one aspect, the

i nvention provi des concentrated dispersions of

chitosan nucl ei c acid pol ypl exes produced by nethods

di scl osed herein. [0034] In one aspect, the invention

prOV|des nethods for nDduIatlng the propertles of
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chi tosan-nucl ei ¢ acid pol ypl exes and having a nucleic
acid concentration greater than about 0.5 ng/n,

wob@weigs7t he chitosan-nucleic acid pol ypl exes BOIVEP208B061116

a therapeutic nucleic acid coAstruct. [0036] In a

preferred enbodi nent, pharnmaceutical conpositions have

a nucleic acid concentration of at | east about 0.6

ng/ M, nore preferably at |east about 0.75 ng/m, nore
agaﬁerablyeaﬂ bgafﬁbabosttis@uﬂg/wh;choﬂeepreberabby the

a e [ st | efe abI at le st

Bhoif 2 S2ngr b ont 00T ora b 81 6P Ea B o Ran
phatﬁaoeuﬁlcattcogpwsstpoﬁatedptpsesoambaggtbgapmopagatlon
LENkRbLOLe ! Bnd Phetepyed sm@eg'%ﬁeteckasliggaeg@tlgﬂd thus

inhibitor Is a su preferab W% sucr ose £
Bﬁéﬂéﬁﬁédtéﬁbbéﬁ nﬂn ﬁhéuﬁh5P BBut FBg| re APBSi £j 6ar this

B@éa@m@ﬁunﬁgruﬂﬁb@@t@ﬁaéﬁmbr@Ebﬁnthésﬁebb@ﬂp@@@ﬂtaﬁ@ve,
nor e reéerabhé | ess th n abo t 60 gNl L g
ﬁ?@ﬁé%ﬁbp Fegs ﬁeaBBEF ﬁﬁﬁéa 8P8F38| F&¥s
tnhanyaboub ﬁ@on&tePfeteaabkyneﬁercoﬂntefoamaomohsbetween
ate | 039 retecred enbo he
il PR R ke S et S S
spbodrawAns, bvhéophapﬁﬁ@éEﬁV@ati@@ﬁﬁo@ﬂﬂﬂo?rﬁﬁybbé further

BYPEHE ANLE QL EMPQEQB'6veEOQﬂQ]skﬂmgmgtééﬁecﬁhetgétoplc
invention_provides a nmethod for prep arlng§concentrated

éﬁF?ésﬁﬁlﬁu&béﬁcbﬁcﬂéoééFﬁﬁlé%ddFEEeFQPB eScBRpFiF§fingn the

eBkbpecnkxiag shitosasrafmdraugbei praghdasel ubi 8ABckOparts

f?r a Eoncgncentrated chi t osan-nucl eic acid

8'5%@?5 ofif “fol | owed by concentrating the

non- cdncént natedsehiyt bsahihacheéilg actdtdesperseoand the SVC
n FE,~to_p a r hit.asap- pu '

acp QhE EvFegnd%ggg §|owﬁgﬁogﬁ% @E?Qgg g éewg €hEkEher

éh@wdwwé tngFFtb@né@ﬁ¥?é§é§ntﬁé auépbwgﬂ@ﬁhbguaﬁlng the

hepst s@ Fobd, tarreippeterabl ¥oat keasheS5atehdyveA®recular
preferably at least 6 fold, nore preferably at |east 7

ferg: ﬁBPetB?eP8?56F908tWPéa%P“éeﬂHEBtlﬁnEéVBPeFQ?aBP?G
aazbea$he9cﬁ@kdngapdtnesh peeﬁenabkyaabdleasF1@0 pokdd was

prefe nment e_concentra
oer e e RE PR he S cafcah Fated"ai CoBreran Fo grile8bier,
MéaéalaboaD 0iB6deglml C ﬁbpeepréﬁeﬁabty,aPBléast,abodtJP
BoﬁnggﬁﬂiThgv%%rgr%%%r@Qggtﬁgnke@§ta@?ngﬁ @ 727950 on
nore préf erab t [east about 1. nor e
6ﬂéfépﬁﬁﬁﬁtével6é§Fté@BGY31Oéoﬁanﬂapﬁﬁ69n€§ﬁ description

@rfeft@[eaeh}écﬁko!o@§'§tloQBQbﬂc bad:BObH 50043 1LRtar and
preferr concent rat ed dlgger5|

d e ment n _ha
A IR LN EIR AR S AR AR ST S O
HﬁBe496efEhabbpekeS$ohhaasabombnﬁetmmb pocecpeebér abkyng

Less Lban ahub 40, M, more pref grably.Less Lnan aboL waze
E era Fy Phe coun er an on IS ace a
pgeﬁapiDneﬁ@pébbytehéhaénm@nVravédralépee5|bﬁve to be made

GAAPLLEES a8 %HQEeQEE'@HtéanQ'EeﬁplgE@ﬁ9f§Q5¥eHhewhlch is
aggregation inhibitor is a sugar, prefera

y
su ?8§§dE694§PSbréPér§B?§Ytﬁéraéﬁéeﬁﬁﬁét alaﬁsﬁéﬁsmﬁﬁhOd
Tﬁelapb@at@on|msothﬁé @ab@dmma@tSespbelg@mgeehéat@ﬁe when

spersi.on, ma h tonic or hypo on| BR
PR BT ORE R BRANY R F bR 6] E1 Shr €215 CapRermpre replaced
dyawxngaobraotypical rpndeessnbbgckebor nﬂnafheamtrmgng

ch u [ id I 0
ForTonsa By TrE ¢ acentr SF ron"rd SrBnRronaf *Rroayedood
QeSSéhénﬁ?méld@éwﬂﬁgtbﬁ bﬁaﬁs @éaaefEW|wﬁéYnt%amged and
BrecesssusykbAges are pol ypropyl ene |atex-free and can

be scaled Up to 60 nL each. Two precision syringe

punps drive the syringes. Tubing is 1/16-inch ID

pl ati numcured silicone. Mxing junction shown is a Y,

but may also be a T. Mxing junction nmaterial of
construction is polypropylene. [0048] Figure 3.

Schenatlc dramnng of n1d scale |n I|ne n1X|ng process

. o A~ -, o o o -
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and m xed at different rates. [0051] Figure 6. G aph
of stability at roomtenperature for polypl exes

w@e@patwd’ by smal | -scal e nixing wi th 10% sucr oBeT/aPzbo7/061116
Y

fast TFF. [0052] Figure 7. G aph show ng effects of
altering volune of feedstocks of DNA and chitosan on
pol ypl ex dianeter and PDI. Controlling the vol une
ratio controls particle size. Conpositions are
descrThedokhgtableM3ife Abkrhthah paedubtscWere been
TAIL D DESCRI PT 0053 o
PeRPEoZARTn0G! STEmSERa 81 ypF e R BREn Pt oSBR! RAEPEI E° 2
acndmpmbypteklpaesuétes@ on &apobypl exsuils mpambsa cases.
%nghﬁ¥r89€99'ﬁbeg BoRhuhali bxeal poBiLosap mehecyl 6is 1o
(each nmer o ' ucosam ne nonhoners) and
Eﬁéﬁaﬁlw?zéflﬁécléﬁé aéPd mdlecul es. Chltosan MONONEr S

InclUthe@rméahbagsoflm@bmatmggCBhb0§@eopr&hs@téQCHede also

Ergang. " rrvatrves lerI be. under st S ncl ude 1
he"bfodd 88?8g6?§98F ¥h|F835H968388tE8 §neF ¢ actua
conpnhglagdceeahegtbﬁ nmdsﬁeeﬂaN-beehykeﬁ&gbedobgnmeehods
nd/ hts, I S .
DaFy ot e ey 80V EE: Ha oBher TRy ¢ 872oRSa: P adnad rpa 2t ing
@bhetlﬁeuetreesteedrvae|de§tape thequeasiy baseaaeﬁ af heat

H?dbEb?@hboﬂnth%hﬁaE¥dbg%¥ErﬁrQHpc9éaEEeaaﬂbE§oﬁrQHEough
of glucosam ne. Exanples of chitosan derivatives

FRel baertotitlar eTh6t APMAPEEA™YECYERI ReERYPafegnot transfer
@tha@%aanyH5E¥|ah@dtﬁbkbﬁsaﬁ,thbl@bﬁbeﬂeéhﬂtoﬁay be

al acto t os chi t osan,

BEn o eY AL ea Rt RRs ot P nE ReCRoaPErER cAPEoEHR, Reart

etoppedaend npdnédedFuhtheganthandnehgylsbercéohas to be
: : ti ¢

1o o A R Y RS pgp Sfinc 25 <o e

ReFairpacdK. Kataoka, T. Niidone (editors),

Springer ; Vel agnfekygr 4005¢ckLSBN4- 43%- g@égzdgveZBFed

et al., Chinese Science Bulletin, Decenber 2007,

Engzﬁ?rlBHS 8267932%8YshRd @arnaeerraVlng the myocyte

Casbobydsate Relymessmab @EQOAng7raalo[@Qéqheﬁeyueedrgy,

er rage_weig i.tasan_polyners refers

S Fhacaalti hver dua roPecdrar oer gh T TOBLEY =By
Litbunternndnbonlaesrnmeantgsgn &nacentéspabbkeioks have been
BE@EEBBéHang b ﬁé@%ELBQsésteﬁiQQ? [,96¢ BQ?B0§9810

am ne. Pre erre counter anions include acetate 1on
anadeRNeYi gecirei. t[0036N ChPt BSBAVARyBeCpr éparédaas

di §@bﬁ§edeWeUe§ SeNi 51466940852 rf hhed13R1 MBHCHLZB84s due

h i.s expressly incorporated herein.in its entiret
b{ % fErEHEEI BN PoBAN 1 EBF 08t PPEs 2By 1GP55CBe® sSBer%Y and

amebumang ekl tasansder heat bees ecepprisdngrarkhganddevices

S%ycflgggg%ngg%g?n onecgglecécégﬁggdﬁglﬁ?rgon gas ot

beéwumega@hrpoeaﬁahactem@ea@rdrpelyélek6@oﬁpo§6@ngnen

¢APRLIBLAY ngﬁaéeglﬁh'EQ%@He”H%heb% achdcRoLynl 8Xe$royed.
The conpositions are concentrated in

ch.to@anﬁaéﬁéﬂé2aéﬂdoéoE95|éﬁ@@ 3RRVi AR AGCFBFcPABFENT
eppcentEabhonigeeatek bhamoaeg@bd@bieng&ﬁbueTbatting device

conEOS|t|gn§ are aubstantl free of E % glex. . .
pPECI Bt Gt'e °AsTGSEH T HEr BI'A; o5 SGBstarp? ||% frEg=sept 0 @
pehypIEXspuecithatetneagsathabnthé cbapbsbtiegnaidsble
ESENL) ALbyfLeacbiam parL ol eacthat aan,be.aRset¥etnape
on vi sual i nspection 059 preferre
BABodivnapterthéschi t osan- nucl ei ¢ aci d pol ypl ex
conposition has a nucleic acid concentration of at

| east about 0.6 ng/m, nore preferably at |east about
0.75 ng/m, nore preferably at |east about 1ng/m,

nore preferably at |east about 1.2 ng/m, and nost
preferably at |east about 1.5 ng/m. In a preferred

enbodi nent, the conposition is substantially free of
unconplexed nuclelc acrd [0060] In a preferred

Y T N o o - o
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[0062] In a preferred enbodi nent, the chitosan-nucleic
aci d pol ypl ex conposition additionally conprises an

wa@ggwegsti on i nhibitor. The aggregation i nhi bi POT/EPBOA61116

agent that partially or conpl étely reduces pol ypl ex

aggregation and/or precipitation and provides for

concentrating chitosan-nucleic acid pol ypl exes by

concentrating neans, preferably through the use of

t angensumhatl ovEf ther ahvent{onFF"). A highly preferred

aggr eg t|on L nhi bitor |s sucrose t hough, ot her

Roor coBr TR INE Br « BPEt e PR NS he P e ST E RGP ar o

¢apabteoofpredacah@ypebyblew prLecopitat edheandtahich

QEQMHHQtEOBnEOBQGHEE@tB@QEE&EH%?@snuahgbavéﬁkg es or issues
¥g exes may be used. anmpl es of ot her aggregatlon

Fﬁh ?téF§r|ﬁéPbdéS bhe QP@Vﬁoﬂd?PﬁﬂféédtoSlﬂgéMapésén any

ng@@ﬁlepBVBQt9§@V1QHH§0§eme§ﬂ@aQtH@ﬁlb@duﬁhﬂ@haﬁﬂanges
nﬁn-re UC|ng_iu ars. L 063h Igla Breferrid gnbodl dical
PREPSgHY eGHEL ORI nAE bt P USBE PsNeherded. "FRR Sal Mhedica
dencent Lat ioneotesudcnoseai hotthevehstbsanduel ehe aeckdt.
pol yp rsion i a y t t 39 d.
D00t by Sl HERS" Phorb P PLELEr By ChE IRERAPERH P 200ic
9@@W@§@dpﬁoppaéébﬁéﬁtan@ﬁs@vﬁhﬂcgcﬁhpeggbl@he [ee64] wall in

dhgeghinbAsan- nugliei c ach flipakyphexecampeskhbonaks 111-
preferably honmbgeneous in respect of polyplex size.

ReE6FUAPNGRY, 2L ACalpr eFfelPEEeABEAr AEAY, tPhER1s new manner.

ﬁbWbOéan mUCh@ndaﬁlﬂPpgnypb@gag 12 gBQu%@g%?S?ht?Bll cuts
\Y} a | Ow a age,K po erS|ty|n ex . n an

8gpg@?ahﬁ§ep¥zﬁég?égeﬁﬁb E AES"the chitosan-nucl ei ¢

aci d pol ypbextdb$pehsi onvhasianPbelefekess thdhcabodevice

p e S o]

o A BR PP RO B LY 1 L8 At BE B M oot L BREmipgion in o

Rei a@@@@loagjaF©065FOThéechE@é§aﬁnﬁd@reachaéra tissue by

@ebyakﬁﬁgseaé@t@ﬁggﬁr@95¥a§gb§banth@kbﬁbeyecﬁtebhg BAd/or
the conposition. In a preferre odi nent

@6Hﬁ6§FP90hn6P FﬁéduH@éﬁ?ﬂoﬁnézﬁﬁrFéééuﬁol§BP@X@§dﬁﬁﬁﬁ

d@eﬁeaseslﬁoafegageddfanetettbyglaﬁa/bhamliea%anqnbg

géefegabl Ies t han gO@% or, rgggggbl Iess t han

% “at'd 5%1? ﬁBSraF For % gurs nore pr%?%r%bly

tRechoabse materpaéf@habhy1240hpabée nﬁrecpueténabbyi48

Bﬁgpg ?09 Ihe.ohil,0sa05puCk & CraEhdnBALYPLAXCEoANE er
rab stantla Z si ze stab under cool ed

é@ﬁQFPFéﬁ§r PM a2pfefBprédPerbBarRBEARL -a conposition

of thﬁnbﬁM@Ethgﬁe@@nBEI§ﬁ§ @ﬁbéﬁh@éﬁsrématebn@beasﬁltnof

aver age. di aneter Bi E % t han 100% nDre riLera

FBEEST HRA"E6YS REFeCprefeVabry Pésgeﬁﬁéh BogeaEL1D- §or

degBeESDEEbﬁld$sb®deﬁsh®urshenhéerpreﬁ@tablye@ﬁlh@mbs
referab 2 I r hours,,.

P8ses Thet Bnid so TRt e o5E i ShRb Al at8 P8 Baicar

denpcgstlwhscareaphehésablﬁlsabsdahnwatVyanZQ seabhé

Hoder frgezgzphaw,candihi ons. gkhiRePiaf €hkedi rst shape has
enbodi ment, a conposition of the invention conprises

EBF?pﬁé%@@Sﬁﬁaﬁ PAcFeabe thSaverhge @rameferippd] Bggition
wmanlﬁoe&@ ﬂeé@umé@fgy@bbm,lgﬁa WH@me5Q@&haDa@v1ce is
refgﬁa ¥ ss than 596a% room %8 er?éur for q
88? “nore“preferdbPy E2 hBuPsY°note*p Ve B|§e§2“
hbeps, whenelpreterdabkys48dhdassredl pbowingohhawhficbmstrives
Eéoéeaigﬁeié? EBaE898d§gF§8? €ﬁ5§'%ﬁe d£989§gr P% the
osSan- nucl ei ¢ aci exes conprise a nuc
Hepdeéonponkat dardradchPeasanneonpeneht. thend@Vep@ will
Bekdmaf chReqREgSeNt ol RMENtE @By Wi Ll rgenahrahby ceantakiel at
phosphodi ester bonds, although in sonme casés nucleic
acid anal ogs are i ncl uded t hat may have alternate
backbones or other nodifications or noieties
i ncorporated for any of a variety of purposes, e.g.,
stability and protection. O her anal og nucleic acids
contenplated |nclude t hose mnth non- rlbose backbones.

o o . S - o -
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Ther apeutic nucl eic acids include therapeutic RNAs,
which are RNA nol ecul es capabl e of exerting a

wo bewapsat i c effect in a mammalian cell. Ther apeEPm07/061116

RNAs include antisense RNAs, di RNAs, short hairpin
RNAs, and enzymatic RNAs. Therapeutlc nucl ei ¢ aci ds
include nucleic acids intended to formtripl ex
nol ecul es, protein binding nucleic acids, ribozynes,
deexyébbaéynpsslamdnsaahlcmuakeoﬁh68oﬁmbeauﬂe5r E08Z0E
Therageutlc nuclelg %0|dseal%o Hcluge nggbei aglgrom
gncodirng therapgitic protei ns, °ineludrng cytotoxic
preteinastand pledrugsalr Ehoryhes; wantresensé deasheone of
cRgPLamBat chhgReak: Jay:aLhes ssuahoraheen! g8 ih007Lka! Bo -

preferred enbodi nent he nucl el c acid conmponent
@8ﬁﬁ??§e§0§lﬁh@paééuﬁhé ﬁﬁéﬁé?@ aéi Eéﬁ@?paév VERe in the
hberapedhecplugbake aGanCQa§bE@ﬁt k8id Buekete,aekdinside
cEnstruEt capible ot exert| iherapeutlc ef ecth ~
Ther 4p8iti e natlei e achd @b s?Fu £&Simy Coftpr r8E Share
nhahgnogamedscemcddwmgeehesapdaptedptotbensnsastmelko a

e at., pr a i.pt :
Pl asor e RAD, LA e BBeE s RRA P i A o F EBura L
ma@abaé dﬁve%@stpﬂgpalsheﬁas@aﬂﬂ@bééf@@tewmaé which 1s
Eﬁgg%hbanCQEkuaIBﬁﬁaEQHB'€h ﬁﬁg b@CEHQEeaGEbSQWéﬁllng due
, SIRNAs, short "hairpin R enzymati ¢ RNAs.
?HeWéE@Et?ESﬁEEFéPE aéi §lﬁnéW@é%aﬁé€l@?éeéé?és
i ntended &o é@pﬁt%fb@|@Kengkégéhﬁglnpéﬁt@bﬂ gematfg to a
nuc| ei.c .aci ds i bozynes,..deoxyri bozynes, ,and, s
REERGHr FAE forathPBE R PASPARERE! ConiErePEaas: fomEy™
begusedito ef/beem geneti e mhdiapy Byvservcngpassang a
LERh aceENt, Qérﬁgﬁanﬁﬁgeﬁétﬁ8a a Hgﬁ?gﬁhgelﬁge?tQE [one
npensat e ack artreul ene B

@ﬁdé@ﬁhgdﬁvﬁﬁ@raﬁeatﬁ@mﬁpédﬁ§tdeAlVﬁéVaﬁéapﬁcth@@P@%cthe

agkdumay algechnhhbbt 2eX¥BHESSEQR0f 28726B8HP0EN0HS heart
% ?PSA t herapeutic nucleic acid may encode all or

niBfFoat ?ah%ﬁé?roﬁl&PHaBEtSaéHdSWﬁ}lPBHEtWBHGB9al to
eeemmbbplagsmmbhnﬁwm@abmeadylaresemulh@ atcebbst

the Ia in defec ve ortlo B
PRt e otk " SeBaPEhEn bt *aRaP bt Bn ShRameSereL fgvice,
étbacsab¢ VBmpueaoy delsuppyesbapa Uﬁaaageaeppndddct.

e odi h LC.nu '
SR a e Rt (b abaneUbLEe R G iding ot
1$P694P852nd[9072Pt?ﬁ gupfefrer pédseiBodi FBHE, apgéor
erxahgxeﬁe@@ fb%@a@Bh§0§aﬂtﬂﬁbeéékﬁénh@MhﬁggQBed for
average Ies% % an about 3000, nore %erabl ?
fH5hHBodf 20 8arﬁoFéSEP8f@P§6P§ F@ RH ¥566E11566,
poeetpnef @t gbbyihgsscthan abatit gh@00, fowr eipretengbkyid
'§§§cgﬁa8eé98 tlégg ”QEGh %%eEaE' 'g%a(égasalBOBEdy
T nor € préeferab Fess"than ab 5 acosam ne
meA6Aer Ehetng[@edgplhg angeeﬁeedealenbédtwensmlsheon in

EQHMPh§é§% GQEEﬁbSQnBE EoééﬂdtBéhyh@éséelaﬁgféa%tlng said
i ght of |ess than about 500 kDa, nore pre

era
P@§§ttﬁéﬁséﬁoaﬂdésé RPad RefE prefetabry™Fess Pﬁa%he
abatital58ekbas BBREiguetar abkyekess .t han about 100

kDa, ferably | th t 50.k
or of cPBEyoF RSP ERENCEbOME . JAVRBALPO0SH} S FRbals & method

pfeperpediegbednrentalt Hevpokypkeresecohotiheomprising the
cPOpas Ltion have an average dianmeter of |ess than 750
nm - nore preferably | ess than 500 nm nore preferably
| ess thako@b8unI280sif Labte ppecetably | ess than
about 200 nm and nost preferably |ess than about 150
nm [0075] In one enbodi ment, the chitosan conponents
have an average nol ecul ar wei ght between 3kDa and
25CkDa. [0076] In one enbodi nent, the chitosan
component s have an average nol ecul ar wei ght greater
than or equal to 25CkDa. [0077] In one enbodi nent, the
chltosan conponents have an average nDIecuIar m5|ght

o " a ~l r~ F A1 o o Y
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equal to 90:1. [0080] In one enbodinent, the
chi tosan-nucl eic acid pol ypl exes have an NP ratio

wo e®g/otdsan or equal to 10:1. [0081] In one enbpdi/RBIW7/061116

t he chitosan-nucl eic acid pol $pl exes have an average

zeta potential between +301 and +50nV at a pH of 5.

[0082] In one enbodi nent, the chitosan-nucleic acid

pol ypl exes have an average zeta potential |ess than or

equal -t erz30aVrating p&hdfsﬁelﬂ@ﬁBS]mhﬂe@ﬂ&lGﬂbediHemédical

Egglgh i t.osan- n%clel a0|% slhage an_ayerage

zeta poFen gl grea? an o equaF to“+50MW at a pH

bfaBsmi6684h Ln enkodwbudbment adt hecohi tosahenbekeicand/or

QchgaEgl¥9E§?§SanY§o§Qt§M8réggcgk§€8ﬁe£rEE§§aE9@H thereof
| n"one enbodi ment chitosan- nucl ei c

Q&lQUEEPVEIé%@éoﬁamégéﬁta0§ra@éodﬁaﬁﬁt@?SQ?éaﬁéﬁ/Pﬁan

ersegeal to 225nm [0086] I n one enbodi nent, the

conposition _has a H of | ess nore.prefera
| ess Haﬁ“%tgeraﬁa o5t 6r@?&%8§|9?b§?&é¥ﬁré guf %eg dal
dadiabout 5. body008¢kuknienerenbhddinenhe tbehod comprises

R A o P SRR I ST
ﬂ@gscehadeéﬁveqwag tbe4m5dF@@89PeVmcenéoeﬁbﬁdwg@ht

ﬁB@a@BbBOSéBnHHE%EHbeéaQB BB@ pekypl.ex have;g gg95g§
of deacef | ati on gréater than about 70% nore

bPéPéFQBIVlépeéﬁé PRaACaboLEVT5%, 2hbr é2pfef er abl y
gheateelthantabautg80Yy Hﬁﬂeaﬁbﬁﬁeﬁa@|¥agﬂeﬁb@ﬁchmaﬂev1ce

out .85% nore. preferab ater t t.90%
e BeioFraRry LBPRAtar Plal SURE SSoRnBRUTRDAE Promoted
pbreterdbkydathkéasta®8%m pO68O] I n one enbodi nent, the
chi tosan s . of e h e
doacet o 301 8aF 86 Phih oo Poehe B, 285, 20081 =P o
pﬁépéheééaéﬁbé@nnéa@nttﬁ@rc@ﬁ§b§r@n@nacmﬁ§ﬂ§@é deVlce in
gsgentiakly ot ghibt,98ap- nucl eic acid pol ypl exes and an
aggregation i nhibitor. Such conposition may include
counter anion and ot her excipients, e.g., parabens.
[0092]Ihntaeothﬁteptebertﬁd pn@gdhﬂemhvehheOn, the term

h I
aMRTbhypl e5ea o8 B RRanuer HinSkas PhETAL Eolintari=:

anboabandpouherOéxwapeent§pCB ngOphedb@aser[GGQSP bn be
@Etg§pggg@kbxdpE§Bﬁrgﬁg ﬁﬂggg'g§n5'm%ﬁﬁal

i tosan-nucl ei ¢ aci 0] % ex is selected fromthose
di scl osedthfa CPSESXN, OilF 94?8%QenfO@QM?DN@Pﬁod§h@fterm

Pegpanabienmp0895%k1hnral1prekerped ﬁHE@QhH@n%hlahhhghcapable
8gncentratlon chi t osan- nuclehc aci d

poly

T SBFIR0f Lot ABNE RobnEs CBPGaLEE Dby~ 10008 relative
conﬁeetdaylegaaenWheooe&pnbeated dhspewsummngftest

hitosan gn a s 096 :
8L SRR LA CRDFBERYREPED  chd A %éﬁ?%ﬁsxmaterlal is
@bhpogbtE@papdeﬁésabbyquSla hbel seogacpd 1-500%, such as
goﬁggﬂtrQhﬁo@vgﬁs§okgaﬁrgférgﬁﬁ9‘1n[Qgg7LaIB§ of 5-100%
non- concent r at ed di spersi on of chitosan-nucleic acid
pBFYpRExésOms 1 BréPer abPyeprepared 69qPﬁF?néeﬁFx?ﬁ@anSlon of
Eh@ugheQEBEﬂenﬁbB@QSal$U@hgaS150Eﬁh@@ afnnxungoo relative

Rt L PRa8! AR oy hhe eBa°CRoWBvERe PRPLRG M KERp

ﬁeevmdbsdfberehe paeﬁapabfemabﬂyalhatge vehgneoﬁf -25% such
n?g§6eous chi tosan-nucl ei ¢ acid pol ypl exes,
preferably having an average PDI, preferably |ess than
0.5, nbretbeefenabky pésshehareabolt i0vantipre the
preterahbycbess than;aboubrOndasRhBgPLebgraRkYchess 4.
than about 0.2. [0098] In-line mxing is a well- known
process whereby two (or nore) fluid streans are
brought together into a single stream In-line m xing
is exenplified bel ow For additional disclosure on
inline mxing see, for exanple, U S. 6,251,599 and
6, 537,813, each of which is expressly incorporated



10

15

20

25

30

35

herein in its entirety by reference. [0099] Wile
m xers such as static m xers and dynam c m xers nmay be

waised/io4warh devices lead to an i ncreased PD  oPCT/EP2007/061116

conpl exes formed by the presefit methods. Accordingly,
in preferred enbodi nents of the present invention,
inline mxing is done without the use of such
m xers.[00100] In the present invention, tangenti al
’bowmei | teatianot” dkkihptes, t befpref eveedingans the medical
8§”°e”trat th ma989109”% Era%edtebSp$ES|oghe edical
chi tosan-nuclel ¢ "aci yplrexes N operation,
dhwuosanrnubbemetacﬂdlpobyphembdtsgen9|an ﬂsopunped
BebasAathesBUELaCE Of oRSGELLPEETEAR: ERRADEABEMALLS which
pressyre is ap g toward the nenbrane to force a
bér?poﬁ of the ﬁpalélﬁﬁréﬁgﬁeﬂﬁéoﬁﬁﬁbr5W@edNBF@éMIé§ter the
bh@tw@éﬁ sAelibeeibhanthBepperheane pergsadteed again and
ansBorted.throEgh t he nmenbrane pores and col |l ected
EPBgEe SPERNEALFAGYsol ut es i ncl ude but are not
I|n1teﬂnt0hsabbstex0nsf shgapscaadtniorebtabn, the term
LV Gu itie h > 1ol ar :
P B Bk PR b ERE bor ShC PHSTuATRo Ehd Reterial
vhitbsanhabckei e avidopol yphere-dimenetannédeknanheon by
§%é§§ﬂh@ndF6§Cbr8HE§B§H1§Se&ﬁéﬁﬁ&ﬁbema%%kﬂngEﬁe value of
' ypl ex concentration may be incréeased many _fold, the
F€§u?¥P6€§ﬁ@nalH|@H?ydééﬁééﬁPPaWéélp@?yﬁpé%elatlon with the
dh&@afﬁbeﬁ okntaecpref emeedxpahedbrentort Beakibghbl yat a 100%

trated pol d CoprepEeds O
PR BRRR e aCBuBba henDCEadhon. HankoRt Pat Gapand 25092,

chltosan nheleontaxtdopotyplpxedespemsventmonprtbestarm
SHQ?%OtEB?ESr@QEX1§H§“0§81a@§sd%§cEhgegﬁgg E was

f oun SuUcCr ose | an aggregation I n ItO
prégsnts dhgregarhohiod paﬁrp@pé§rmue%ﬁgnﬁh@n, i.e. the

gopeentnahpanaphocess. rAddit i,enakbynssHar 98€chs 8Amension
effective cr%o protectant, and exenplary frozen

EBP?pFExa8P§ 8F sPORS i PR - DRAL E8REBRE FafFBA6F CRbBAY -9

Hg/ﬂbtéﬂdedOﬁEah@IﬁgrualhOpi5ﬂmsuﬁbﬁsprabéSSéabbe fieting
% % east 1 nonth. [00102] The use of TFF to

& 3nPraﬁe non-concentrated chitosan-nucl eic acid

pol ypl ékeshipsléxeapeinphedibetlonhaf 00he08¢rAl t eri ng
CBb&B%?QeE‘VEBﬁb% é%gffp%xal Eé roperhhgs B)éc'fication is

ating Feed Vol une been
§9k9ﬁ|§Pn§P?C#§Mn€h€hQ¥eﬁﬁéC9r@éeﬁFﬁ §dofeaturesr integers,

ghi asan- Baﬁb@h@naglguE06M§beﬁeﬁ ﬁ@é@@ddbytﬂbXFBGSence or
ﬁééhelc aci_.d and chitosan Ee nodul at ed whi

taPri A§ 4"SuBst BALFaPl eéo SRt SEhi tB5&HASAGCI BFEPS

acingonahie amdgmaiptakchengod.substantially constant
m xi ng concentration of chitosan and nucleic acid. In
particyl ar t en f a alterlng t he
Dol unebFSPFDBPoERPREEE o8 ﬁgﬁuﬁr%W% 281 o1 eodst ook
solutipns, Lhe preperties of resultant pokyphexes.ges o
forme y m Xi ng FUtlons may be altere d
Footb5EmAcdomdinhgl £ theomevaspect, athechpeubhei ofi will be
Bpeyi-das gﬁahgﬁﬁcﬁagggad@k@h'eget@819599ﬁgta@§c9&ptlon of

It osan- nucl el c_aci ¥ exes fornmed by n1X|n%
@ﬁppééﬁﬁnéﬁdoﬁuébélEraéﬁa s6RUENsAST/ | Redfgence being made
@Hb@ﬁb”EBbomﬁBﬁth@eakéanQéQVhdeﬁhﬂﬁthdS for
nodulgtlng chitosan-nucleic acid QOI% | ex di aneter. E
anot hét YenbodP nBnf SN ERB T AvERET o pFovi BB At ABES™f 8
pbdukatcag ehphedaninuchei beackd polyplex Zeta
potential. The nmethods involve altering the vol ume of
chitosan or nucleic acid solution used to produce the
pol ypl exes, w thout substantially altering the ratio
of nucleic acid to chitosan or the concentration of
nucleic acid and chitosan in a mxing solution. In a
preferred enbodi nent, the nethods involve inline
n1X|ng of chltosan and nuclelc aC|d f eedst ock

"~ A ~ 1 -~ 1 o I Y. Y. Y .k —
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exanpl e, for increased transfection efficiency). In a
| aboratory setting, the stability of nucleic acid is

w0 pontsmnt whenever procedures are bei ng perf op@EEP2007/061116

whi ch compronise the structurdl integrity and
functionality of nucleic acid . [001 10]
Phar maceutical Fornulations [001 11] The present
invention al so provides "pharmaceutically acceptabl e”
or "physiobogkcal kyhasaeptabl e bﬁraubatteﬂs of cutting
rising, chitosan-nucleic acid plex gonposi 1tio
%ﬁng he |£v5ﬁ |%ﬁargugﬁﬁﬁornupa9|o s éangﬁ haTRBkoc8dre
adm hirstéerned dnsvirdertota sbbj betrinrbydem tegphtattioe
Lreatgent nethods. [00112] As used herein, the terms
pharmaceutical |y acceptabl e" and phyS|oIo ically
acceptaBled ieferseberBaiifersCvdPfuentsmPéxéipfenpstern
aeeo&a@nblkg thatMga@ beragdrbaeaheegdwheraisubhecheart is
greferably 8gt produci hg excessi ve adverse
Fga- &f PEcPE™(BYy. , nausea, abdominal pain, headaches,
etc.)Fi8Such, preparationgsrigr.adal ahdt At i 08 enethdeatic
[ 0 r 1-.aqu 0 usp 0
haCekar e Ut BotTa PRaabsnt Feb TSl B Fona tane
béerpmadertrom carriers, diluents, excipients, solvents,

d'SpeF§§°n5”egbﬁpr99§ﬁ?n9§gsangbbéﬁﬁegbal1@”9 schematic
antifungal agents, isofoni ¢ and absorption del ayi ng

éééH§§ra5ﬁ8ntﬁé leédlééﬁpﬁﬁVhpﬁ GPTRTadA1Hi 8t PRLYEAN-11ke
t@racsubgect. Such fornmul ati ons can be contained in a

t abl e coated or uncoat sul ard or so

i or oBadd. CentPEPEheRaiHE - g andlg, Bt ysear, Sohhatic
$m$pen$aompnsyfup oedébbXi deviuppbenpent aiygaet spéral-like
ggggggﬂgg and preservatives, anong other additives,

'so be present, for exanple, antimcrobials,
antl-BXQdaﬁtsCO@ﬁéPQEDﬁgFagént§araﬁ@ ﬁﬁ@rFCgaSQSaand
thechbkec [90%i4laAiphapmragenthcal1f gepulat LoRpeanihg a
formul ated to be conpatible with its intended route of
SdRFRESt FAPFON. For exanple, for oral adninistration,

a COHEQ@ItBpncﬁﬁprbsthCEﬁgitaB&damﬁtBbex@bpheﬁtﬁeﬁadic
9§§d in %he forn1of tab § troches or capsu

§US 481 AP N O EapsliFds e faceutre Egnﬁa%réﬁg_like

ptmdpngragents and/or adj uvant naterlals can be
included ig oral E85%H5@550921u59§a£§9he5§'aphEB?ca%
capsul es, troches an e can contaln an e
A6V 6% A§TPRgFeaRent Bi- éﬁnéoﬁﬁééﬁéénéfaaféFﬁFIﬁWellable

natdrezlazhhndescsd6h AastcBi-er0grystal line cellul ose,
gun1t gac?nth or gelatin; an eXﬁ pi e tlguch as sta
att £ &fich

o GPBPALEGPEL FAE°age § B g A cohehatic
aﬁﬂdstPBtmﬁgebf ermedﬁna$taechceacbmbmheang suchlasd tube;
magnesi um st ear er.ot es; gl n u
ascol 6?da?ﬁé| ?% n- § iy 55 1?aétgggnén§gg2 ﬁsha
aghgm@tageléﬁusaé@hapnnofoa meﬂuaaérdﬁglageﬁmeQQElag a

PERBERLR Bt oqBBLAYLLS8l Le¥hakeicOhatbayQii ngq [0QLL3]
Fornul ations Can al so include carriers to protect the

BoRpESIrEreRl8gRPREY PRPI d degradation or elinination
fromthe. bQQYlSSHCBcﬂémétﬁ@nlEQhE@QaE@bﬁaS@ a medical
f.ormul ati on |nclud|ng ants and.m.croenca sula;ﬁ b1
del'i-G8r YORYSL8RY Rol éQgﬁﬁ g, C8"PF B HE gy At 8rFaleRle
sechraslghyderyEemponesbéasatéleblgl yeeryliast ear at e
alone, or in conbination with a wax, may be enpl oyed.
[00116] Suppositories and other rectally adm nistrable
formul ations (e.g., those adm ni strable by enema) are
al so contenpl ated. Further regarding rectal delivery,
see, for exanple, Song et al., Micosal drug delivery:
menbr anes, net hodol ogi es, and applications, Crit. Rev.
Ther. Drug. Carrier Syst., 21:195-256, 2004; Warl ey,
Recent progress in protein and peptide delivery by

noni nvasi ve routes, Crit. Rev. Ther. Drug. Carrier

Syst 8: 331 394 1991 [00117] Addltlona

. - . e
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in part depend on the target tissue. Syringes,
endoscopes, cannul as, intubation tubes, catheters and

\V@tMBmMEUIIC|eS may be used for adn1nlstratlonpcimﬁﬁmﬂwnlm

The doses or "effective anount! for treating a subject
are preferably sufficient to aneliorate one, severa
or all of the synptons of the condition, to a
nmeasur abl e or detectable extent, although preventing
or inhbéthimgdadascgipssbﬁnoﬁrtharSﬁﬁéﬁgioﬁ t he
dlsorger ormgoalme gs ogrtges ngsen I%vgn§at|8fa8tgéyto a
out coite. CTHUS t'he Case '6fPa con I'on or “di sor
meéatabldebycexppegsgngea ﬁherapdutﬂognuoﬁescrad|dlgnal
E§59951EE§§Helnter@H9UQESQEthQEQ@§HE'QoRyﬁeoﬁeart and/or
t herapeutic protein produced to aneliorate a condition
fr BgRABI €1B§Ug ﬁ§th§@léFlﬂHeeﬂﬁ9§ﬁﬂPéﬁ RrPPadapéns brereot
bhecgendhli aRaapd hhgrdeshpednedt eanB aadseanahg/or
readily ascgrtalnedlaﬁ the skilled artlsg i .
Appropri dfe akstnts WPl L 88péRdCaponIPRE oA FFERINY
tnédvednithett hgr apeuhbogehfiect sdesbped, wasraehl sasd
KBS, E0d) MLOYRL, SUBLEGLCLe, Ouyct g BLORIBLLARY Lien 4o

A e subj ec er, age, efc.). The“ef f'ective
aﬁﬁahﬂecaﬁ betaééengaSﬁed baneasafi agapel eyanswelling due

EBV%EQEngﬁébrﬁEﬁgﬁtéf EQQ&Z%LeYQBBEEnQQXeéﬁgh'Cat'ons
are al so contegg@ate present invention,

Accorapnéh? cp he @ﬁbgaﬁn@ﬁ?seﬁﬁelPH@QE%PBn EP%VF@@@S

metihedsgohntiyeat nagraenohunen naaﬂabﬁd/wmlﬁmgkavehveelates

%dntﬁlsterln .a_chitosan- baﬁng nanopart cIe of the hich
Aventi 60 “ﬁoﬁoﬁﬁﬁﬁﬁtnﬁ e ieHegd o?eF%SStﬁEnW e

60222k tOraksAdhirnughr ahkonp001238] tihebodgpoandslofind/or

hog-LnuearLp X be . adiLal sLened LatLy. B8l cxpanding

adm ni stration naﬁ nvol ve swall ow n so f

voMpBaRt BHEERSabhE @a§@ﬁépﬁ§e§tuhaaStracportlon of the

Q@H@@ﬁ&t680§c@f1Bh%hbn¥§85h@naH?Mc@h%othtﬁganH§t@é@gel
dlrzéF to the %astr0|ntest|na tract 0124]
a

EBF PBRS SUPT'ABFe"PEFSoFaF aaﬁﬂhpééﬂatFBEGFﬁéﬁude
sol i daf oepubat tesstedchyaghtahketsalcapsuteswill be healed

co aln n tlculate i quid r powders, | opzenges
CRREr EaPRgeP; GPalpr Flugh THebBorth PPangetont®
aéaotpacaﬂcahgneés g8hsgs, fiiknss pvalfesredndhspr aps. medical
hgglaé]lg'ggbgbﬁergylgeh89§akaﬁ ug@f§9§9gﬂﬁpgn8eep inco
sol utions, syrups and IXirs ornul at 1 ons
éepﬁéﬁﬁﬁédSﬁerHédFééoﬁgﬁlP@ﬁVoﬁeéﬁeé §élpaamF99126Pere

Tabl,et dagsagechor mp @@@QE@'EYb@@HEakﬂs§u6|§hﬂbﬁ9ﬁﬁﬂbrrupt
gﬁ? les_of djsinte rani; Iude sodi um st ar ch
C

PHP&  "GolFPGHFE T b6 9F EEPPEM05eSTEAFEFum

eaebexynetihgligeelkul ose, croscarnel | ose sodi um
Ccrosp | [ vvin yLro on t hyl IIu e
n1crog¥ysgﬂgl?ﬁ§0§e Xl:gse F%%erggFﬁ% éUbs %8§lcal
ﬁy@ﬂcgypsopytl@eUEubogélngtdevhcepwégeha@snpséabéEapéh
@@ge§99kgﬂbakﬁbn@5§segeﬁgééhbyanHV@rdhéngegﬁéghem%HBacent

onprise froml weight %to 25 weight % preferably
Fﬁéﬁ1§oﬁ§|§ﬁﬁs@@to 20 wei ght % of the dosage form
[ 00127} Bbﬂ@eéﬁbaﬁ@m@ﬁﬁgr@hbyméaedalodéﬂﬂaétm§9h§§|yg
gﬁall ies to g t abl et FatLon. §u table ander

cHGaB* rflcrB r§§F§PEFH gePFul-B§EX “g8I at'i #, “SUHAFErY
pellyethyl ehepgl ybobpghatuealraandlsynshetem gans a body
98g¥¥i”¥hg FR Lid ﬁ”%hepﬁsggka 58V8§dl§E8r%He heart and

roxypr ul'ose an roxy

ﬁébﬁyneént VO§@ b¢a§ubﬂ§0ﬁﬁ9 éps@ @gﬁﬂﬁﬁnoélﬁbéﬁ?s from
sHeh asmbachoseqtmpaebydeatge %@aaxndékggnaeaoagﬂ&@b%ed
anhydrous and the |ike manni tol , xyli dextrose
sucrose, sorbitol, n1crocrystalllne cel lul ose, starch
and di basic calciun1phosphate di hydrate. [00128]
Tabl ets may al so optionally conprise surface active
agents, such as sodium |l auryl sulfate and pol ysorbate
80 and glldants such as S|I|con d|0X|de and talc.

e Y . o o o e e
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[00130] O her possible ingredients include
anti -oxi dants, colorants, flavoring agents,

w@e@smuseat i ves and taste- nasklng agents. [00138¢T/ERdM0BO61116

bl ends may be conpressed directly or by roller to form
tabl ets. Tablet blends or portions of blends may
alternatively be wet-, dry-, or nelt-granul ated, nelt
congeal ed, or extruded before tabletting. The fina
Eaapulabianfn&yhe@npkpaedeﬂesbapgprexkamaESgaad mayshe
%e & or 8n oatedE a na¥ salﬁ vessel a dé tlssue, in
gapsu? ed. Fﬁoiﬁ f The °t of il at’ T8 “of “t'aplét st
dmgemssedcmﬁaPhapnateugleatlﬁbsagefﬁgunsd Tableustlng said
Makrele by H ahagggrgamfaﬂgdg vkachyen (Marcel Dekker,

New Yor k Consunmabl e oral filns for
hunanIBrSQ@?e?mﬁaﬂymagésapé £)pi EAVEYPtpPRablee medical
@@b@besﬁbyb|@h@h m@tﬁéssb@bhabhgekhba fhl mdosaggorary

ns mhlcP may b |d| solvin % co?dhe5|ve

RALP§pHcalrceo PHizorH hy pbrjHe, Togn 1tS
bemﬂemarg seﬂveety ahhpnecbaatflaamlas&ueeggrshape, which

ilis if'er i SGOS| nodi f g
I ko f Pt b et 05 ShhEeY of b ron ™
@@ﬂﬁ@eﬁvnﬁhépehamaoﬁe tuneniled. dP@@YSﬁPdAFQQPEn@Duded
kn-theri BygRhihen §B§p€U|%kEéEHhﬁF éEelggégsb%9HHH'§hn9uter
a conposition of the invention 00
EB§§P6?eoﬁn§@éél@ﬁ?§eﬂnépéd@raﬁﬂﬁséﬁvdéﬁt§rd€6l6PaﬁF§ate
Ehavauglagslaﬁdcﬁhaygu&eanhamceﬁ5tlpgegaﬁmaheges tissue

| t ti | i ts
SBLER Eace PPRE) UoPAg ol 1o 0B8Rl FReAERRhrwr g
agepbgargnﬁeltoanynghagenus tear faoctantislandry shape
tasten HBSEhﬁglﬁgeQBé/okoﬁ%§§étfbh”ﬁaynb8 %85989ﬁ8d“"th
the invention a prepare aporati ve
@pytmgu@ﬂSﬂM|ﬁfaqae@5§0ﬁmEﬁ§ ebdatbd mﬁﬁécalpééwa@Ee until

hackhpg §HQ§@rBr0bo§§E§6n Ihi snEBYcbecdong hBcamdlysRad.
oven or tunnel t% pically a conbined coater dryer, or
r

by fr@@%ecaﬁ99ﬁg SU%EEUHPh@h Fb@1@??l§6#.aeVlce
ﬁaﬂﬁubaéeom3yfbé ahglcadﬁgalstrahap@ naypbéféﬁkﬁd|ahadge
g mredi at e an d/ or ng |f| ed rel ease.
clu

Pg|8a§8€foﬁnuﬁg? ons’i Ac eaewaysdpreéngs.nes a radial

papsedioncoatgoltedardsatget@dléndfptbgraﬁﬁedlrekeabember
i %QSthlﬁ@ légnta@b§ceeh§esseEEcmﬂggggbas such as
ener |s ersions and osnoti ¢ and coat ed

part|éPe@naﬁ@bRﬁémﬁnt[eéltbg]lPﬁ?@ﬁﬂ@Palthe medical
Aevhabstéaalgartgeééaklyheh@ogn@mma§1@fmbherhayenagoao

¥ alsg g adm ni st er ed dlrectl¥ into thg 8 1
etrednfrdi A8 ndscl-&255r OPft BLBR"PAPEr A4l FBRgRRCIICal device
Sastabbanﬂean$nf@hepaaegéebalapﬂmbﬂumhtaﬂyoﬁ baokudelative
| ntr nous r I intraperito

ntrg¥ %§|3weﬂﬁ e%?rF%u gFer %?¥58§ E% §j tncubated in
ﬂﬁptasuerphbsphﬁteabméﬁealatlaﬂrénﬁgéubae aﬁak It is

59@%@&%@80HﬁatSHh%aﬁbalégY'8@§1E@fh8§f%nghébd in the
adm ni stration include needle %lnc 8 m cr oneedl e)
a

FﬁP%@t@ﬁsapﬁé@aP@aF?éé PRj EE¢t6 dVahll~ ?H gi §HCh as
b@@bekgmg5e1&0@i4éka8an9nuepa5oﬁoranba&tomg aren more

i.cal 0 sol t|o

by B i Terts Satn the " Bart 63T o g B R PRl £ %A B fr £
agegéspfbapprb@nmaoﬂéyapplesatt@yslSthéy payubb BBre

t e eous | utpon
e
suktabhe ¢&htele such as sterile, pyrogen-free water.
[00142] The preparation of parenteral fornmulations
under sterile conditions, for exanple, by
| yophilisation, may readily be acconplished using
standard pharnmaceutical techni ques well known to those
skilled in the art.[00143] The solubility of conpounds
used in the preparation of parenteral solutions may be
|ncreased by the use of approprlate fornulatlon

M T - " .
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the active conpound. [00145] Topi cal Adm nistration

[ 00146] The conpounds of the invention nay al so be
wa@oimonistered topically to the skin or nucosa, PeEP200%961116

dermal |y or transdermally. Typtcal fornulations for

this purpose include gels, hydrogels, |otions,

sol utions, creans, ointnents, dusting pomders,

dressings, foans, filnms, skin patches, wafers,

inplamhssoﬁpoegbsdlﬁébtesofbahdagﬁSeaﬂdon, the pre-

mieroemy! sions. JL0PAAT] Qher means of topical oy pie

gdmi ni s?raFlon Phcltde y by electropora? ion

m@hE@phésesssltphdmaph©a93|s sonophoreS|s and

micropeedhs 91 Begd! SrLEEE LS. FhaEO%H@rh@aaégm)deVl e, and

Bioject(tm, etc.) ecti on. For nul at i ons f of

PopiréarLlad nF@?rﬁW?é aRBg Eétﬁéﬁﬁﬁbaﬂédspoaﬁéanged that

aﬁnﬁeagtetaedaaﬁeﬁagbﬁbedfr@h@aﬁ@dl&adlabegcéebgggﬁd in
atlon§ i ncl ude del sust

mul i ned-, pul sed-,
EBFt o1 PEacT PRRGECEBZBRATprSyFARRERYr o GUB. TroOTIHg) tO
hnhaped#bmenamagabtAdnlafsbmahaomnbOBééﬁ]1ﬁbebated in
EESHQQS QS%HSténxﬁg an, %anaESQOQG ﬁgnhg'ﬁtegggln it
ranasal’ y r by n Fation typi cal y in
@ﬁ ardfprpeddéhaterthemcdione, daglaenhasueepaﬁded in the

?éﬁg@|8f bEp@oQEMaPE@Qdo%”%Qah%§§°§@ 2063 a%naeﬁbﬁegf the
ngonent particle) froma dry powder inhal er or as an

86F tspray It PeracpPesSiFised eBRFarnBR Cplinpr Sxactly
$DF@BO sat eAbiser, ier enehuhbser prvifehred whhhouhet hedusel

a sujtable | | an 00151 sul es, bli ers
RS A e L S M - S TR S
H&ycbéyf®6ﬁmba%edonhceatappraxpmaMeﬂyan ekatheéy 20-80%

TFQEOQ oL EES Egeg%bgﬂlng 5E8b'e powder base such
actose or starch an ormance nodi fi er such
as I-F@acﬁﬁéanﬁﬁﬁﬁltﬁlatoﬁeﬁﬁgnééﬁuﬁi@?@éﬁ@ﬂeor[@Ol%Q?St

EQB”Hhﬁéhgﬂénéobrbﬁﬁ§56@§'65&@@@§@E @Qﬁhansékébheﬂoﬂayl e.
be fornulated to be i mmediate and/ or nodified rel ease,

ﬁﬁH?P?é@“r@ﬁeEE@ PerhtPat F6HS CEnEPUaE dePafedntO the body
sustailnedi] pubged- théOHEEleedambéargated and

pr ogr d rele 00153 Rect a
R e e SRE 00 KA o The R RbaRGS TOF (¥ nePPdUAt 18RS
mayebeaédnunlsyenedlﬂectahﬁygoredagndaakyanﬁed so that the
REameLe, dbolkgerggaﬂbgf1@88M5993h505xpa9§§§ﬁrxn range
enema. Cocoa butter is a traditional suppositor ase
Bfit lvAPI&us &l Mernhfi vesehayabéyusadtas ééﬁgéppﬁaﬂeday -1
eath%] akar sukat nens E@éfé@@ba|AMaﬂh@akaa§€1BESQfabyon 10
ga& be formulated to be i medi ate and/or nodified
gase. Modified release formnul ations include
del ayed- soﬁaséabnédmenpslsedthecpnésehtednyehaﬁgetedt is
rogra e as 0 .
e A PR L TN
Wﬁ?naHEOlBemadﬁmﬁﬂéVeEéQaddEéeth? to the eyeg@rOéaﬁO 50
RMP'E§EE¥r581§h§anEE195n§é°8§ o@Lhgr pfor auhatieAsSnore
suitabl'e for ocular and adral administration include
BrRtREREE, 1Bi 6Begrandsl ef(é>g3°ab8er babl e gel sponges,
pol:au@ﬁéramdtppesFb@dggéadgbn@ ﬁ@t@rléﬂblﬁéye%e employed
i.mplants, wafers nses an partlc ate systens.
O ROPAR B g Eal 50 BECaBNF o oPedtby hont bpher BEpgerred
fpat58heFewnlilabilensateriatular bancahpadibhestndt i on
e iate and/or nodified
??¥£§§3£9kggh?5 g158ﬁgggg gnulatlons i ncl ude
del ayéle, sgastabhednatpuisédmaycepnpolibeda, svat debed,
EBlQﬁQQVQHHEQrE%E%Q%ﬁy EXH§BkN5HIﬁ&c[Og%éﬁhagéénpbﬁy%er
repar ati on of pol ypl exes up to 250 ng/ nL fol |l owed
concentration to >1 ng/nL. [00160] See figure 1 and
description below for exenplary descriptions of
reagents, concentrations, and rati os.
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[00161] A sinple snall-scale in-line mxing apparatus
was tested using syringe punps and hi gh speed

w@eowstwlti c punps, silicone tubing and pol ypreQyERI067/061116

T-junctions. This process wasl4ised to make pol ypl exes
with a final DNA concentration of up to 250 ng/nL at

an VP ratio of 20 using 23nmer/98%0DA chitosan (i.e
chitosan pol ymers having an average of 23 nononers
SgbucasaWEmehblanﬁo9§%@deaagtybapmmﬁé aTbelaesubh5charged

t hat, ,particl e size and PDI | exes
BO Ve e Rl S Cbfr GPRRl RS Cortrapring ot HEeE Blon as a
peéﬁsﬂeckroémtentratlons vol une n1X|ng ratios, and
flom’ﬁ@éﬁél@é E@e Q@@u@n o§9é§8§@90§9£85'99§ pb@y (acrylic
addition, 1t was oun I ncorporating sucrosé iIn
ER&ADNAPARY aRit BSAH ( ﬁé@é§€é§k§caﬁbedPPﬁ§ fappreari aa1d) is

pPhecessdbyreeddtingnparhiel espkzeaang Bbkrethed.

i ncl usi on of sucrose_ a revent e i on
vt Bralohtr B PRerhbenr FarrorcpeBoLedB  boRe Bimers axe
pobyppengewhyheDNAgﬁgnoemtnaEGon pblgmvmhyl pygimrbhladdne)

i ni u 9 to at
RRUEF: IhogotRy bR EPELBHEI PRE LS BERRLE (0P,
ppéyéggcmaémédgulyOéyéwédYﬂrahﬁQDOht,ustﬁécz,Lamﬁthellulose
h@%&%gkébbgesﬁkﬁngéfgtH@YéaBk0@s€8§Q) val ues: particle
size = 9% = 6% SHAPE - CHANG NG MEDI CAL DEVI CE
KT, R@@k%ﬁﬁcﬁhﬁREQBéTFéﬂ? ARBL VETHOD BECEBET FilePde of PVP

bheek@vammbgﬁdﬁbemgtasem&clmmeﬁkfemeh@baWQént@xFosed to the
r (0] | sorqaers | t eart r t regul ati on
bhETeniha b1abEREES! Peular MG 2880har Y BER" 828 Bhtrn,
tressygeicatit pagfandign mbgeatilng mntlockhebfiessuepass the
ejn.the_c d/ .ga -
&CQQFE ggtﬁggéggéﬁg REeEFQEQEEEQaQEa%Pﬁ gegha bertain
ﬁﬁﬂéﬂﬂaﬁecdﬁﬁﬁVéééV@ﬁ tﬁegdebvdéoxyﬁéOPM&eﬁ@ﬂéﬁlose are

tusbherppLg-pghates to a nmethod of producing such a
medi cal device, a kit_of such nedical devjces, and a

netho@h?oﬁw?}éﬁPﬂﬁgP§&¥ﬁeau§6VdéPsSO@§cR6P89HBGBFStﬁeg
bnmpmteenaTbepeuymukatu@nmay bbopdiks hhelbﬁdyoESdlfferent
rol |l ed y action of .th

RevhekRoanay thnfaRorphag; 88 LOB 2L L 000, imd D,

nuscl Ehandeternplbses fhendehecheactorfiynintpegainati on

r [ t
S eT eal "4 Grar “Tor actrvating the Roartonserg efrect
ééVﬁ§ta$ﬁ@UﬁéVna? éonEMcﬁpbﬁnéﬁnéléc?PFééPglﬁéé?§ésOf the

tbhyough thenhegar réb@ﬁ&ﬁgla trhetsi-neatkialionade,
travels across . the right atrium the atrlovggtrl

RBAEINPRBLBLAGTRE GPdHﬁgaénBlFﬁB?eSFF@FlEEr d"a ?8%%95 of
bheevenmbmeuhaErnumakerma$s nEveehhahbynghenytbettlng

sh 8 Eg%g% éh8f¥¥ %VE Beﬁﬁ% éegf 8¥terl

con rac nusc C contrac create’

t he p@npsagefambpdameotSthéhheawelése@ Frgpelty ofThe

@%@QH&bQ@'Fbﬂ9H5§e§a§f8etEé@éE@Bf%Q bYeSpgeh abbye polymer
adapt ed ce a cell wll create and dischar

pOEBAE] AF 6YVElLERE PEPTORERBr AAS1bYVBENPIAGLPERS CF ®in a

pbdyeut phtthe ee€l kheAdjsacenbleebbsyakre.j oi ned
end-tg-end by.in erca ted glskf Thgse dhsks re cel
i BGt rPcHf

N
nenbr %spaﬁgﬁcﬁiv§W§ oitPe FhpBdaRtB-+An 6! often
actirvhtited oheaepbterthgl oifnwateel howkkhlpsopagatent polymer

éﬂgﬁﬁgngfc%hgss%gﬁmgﬁlgopgﬁ§mer. The polymer chains need to
be polar and may have salt-like dissociation elements or

capabilities to interfere with hydrogen bridge bonds. Due



10

15

20

25

30

35

| ow i npedance of the intercal ated di sks between the
cells. Wile being at the enbryonic stage, all heart

woneeleecel | s, the nyocytes, have the ability POT/EPBat/@1116

and transferel ectrical S|gnaF§5 During evol ution the

nmyocytes specialize and only those cells necessary for

mai ntaining a stable heart-rate are keeping the

ability to create and send el ectrical inpulses. For a

HbrEhEBOEQﬁgbtepphaaayipﬂlat Eheapnopagakb@@ bétween

eI ctrica nals in_.the heart g : :
e Sara B e AR ST P RSEs AR RMAdGeHeP e

efAectlmayabaEBecaréoasdpégsapﬁfoeealded FachaedeAGE

1984, .The heart function will be inpaired if there is

a di sturbance on the normal conduction_of the .

el ect FRc&PMEnPUPSEsMeEdF/ | AYBARER . CaPP L ENCFFOPRY| GPTBAL S

CABLsi-siakeopdiiiben eheebgetmbeakndisagr dar okRekh€o provide

heart rhyt lLati on system In this ndi tjon

BRaELDr BYARAPRALE CSFnaRS Frr BYGRr Py FRECYAtPR

dmsebeubcmttgchOBSelBwéhéabﬂélpoasmmﬁll as in the

tricl ' . t
o cas but T e TRESATRAGE 11 & Aaas. LLse e sRaPe N
B@gmeahgnﬁtEedbéErapi@éahyeatheovémOthe Redrtronwaeh inside

ﬁHéepBm§ﬁe9n§n§ugﬁe§%EQEbc bﬁ@ éha58§1E9055§n§§b5n51on
the Situation becones total ﬁ@c hagtic, in contrast to

BhéCRér PECPSPE§UFaPI By SHRCa ﬁF?ﬁ?rﬁeﬁpﬁye%ﬁéFéoﬁﬁée like

pbyyﬁaklgegaehtglbedsbm@nbmb@dgmeaabrmay Ogéeosﬁbth@
i i |on is a ver% ggnnnn di sor der, %h%g 596 al |.
: ! p

fichrilla

65??85? Phat'“ohdérgd FE9sUPery Saff oﬁP me e
@eét?@@@édabyophbapo@ymamlbtgutterefp@HBAErewhereahamOe
9 - 0 a h 65 suffers from
ﬁ%gBiESSSgOQﬂémﬁgggggyg%%&rgggg?lgggar in the US and

t he n@ﬁbé@méfe@h@@smﬁﬂtér@§ehhelhnvﬁ@tEEm|§h@sﬁWﬁﬁﬂé@le

katbeianodnd/3rmhki 9RcPeRBOBSpoThME X haaatﬂeﬂgl@
atrial fibrillation is an inportant topic. pi ca

SPPBE1FER écFHBQ&lBEeHﬁPHPEl§99ﬁ§ﬁétFHeAFTﬁﬁySB§1llng"
pmymheﬁegladﬂhelaérmay engtheompkme@aay vebnga(PY) additive
n .the coronar a g in the superior vena cava
@g@éyro?n.ﬁrgﬁe é o véna cava (IVC) . There are
nyocaEUeaBWHM$che gkeevesngregémtlaeoma@ bheaor afidesthus

éggakgﬁ?ﬂg EB@g?Yg #Ygﬁccén ?gohﬁgngv§hegsgggbﬁhh¥ with

aroun e ori superi or pu nonary veiln
FESPY) Shehseetépne-sreBstans ﬁﬁéaaéﬁﬁ ma¥ @el Pagécat thus

EB@aQEh&lgelgéaum9 béghbs@H@&k@hm@ﬂkﬂmﬂahyréébﬂlﬁBS%Y%h
In AF_nul ti mal | circl es.of

: ans
WPECEr| OB 161 DHBFROEaPEGUC PR B e Robra tarPs. ailg1Ling-
ﬂemabomngcadattmgeraagnbeypafnbheraﬂgnahusnnOtraEé5ctlng

%HQ EHTRe'EB BLET e ﬁ% L oaMshal Dnth 9?3%%93 {ﬁrthongter

one ectoplc Site sen
S|gnaE§ Leaﬁrﬁ@ergeétthat thatBwell@ﬁ@th@@@Ohaygbeddltlve

ﬁglhﬁehgmpatible and preferably also biodegradable.

In some embodiments of the invention, the swellable
material may comprises a polymer matrix mixed with one or
more swelling-promoting additives. The polymer matrix may
e.g. be a non-swellable polymer.

The swelling-promoting additives may advantageously
be used for controlling the rate absorption of water and

thus the rate of swelling for the swellable material. In
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sites of excitation resulting in atrial fibrillation.
The conditions may be chronic or continuous since they

womenen4siop. | n other cases there may be peri oPiST/@P2007/061116

normal regul ar sinus rhythm bt ween arrhythnias. The
condition will then be described as intermttent. In

the chronic or continuous cases, the atri al

nmuscul at ure undergoes an el ectrical renodelling so
bhhbdﬁhente ehtranthei meditalsdustrats thessebyesontain a
cont i nuous| The pat.i dis ort

EPPAGRER REarTOF P Eh e Ehal Rbeh PR plr AEOT ChhnolirS S1s0

maeesneﬁbbboédrbehﬁgsmaéhedgbackmandsAnnthhe aénausage of
$hs! et vhan-Lberatihe caBlEactsagal BahactkoSRdy change
arterio-ventri valve. The irregul ar action of "the
5F?iéoéﬁéaPasO§t5H93§W?ﬂléblﬁl@éaeﬁhaéeﬁﬂﬁlﬁpéﬁéa§lév also
the ﬁ@aﬁbalpﬁééQﬁbnéﬁﬁ|MaFnthB@eﬁyré@h@&e@&tbh@hbeft

and raggt atriu Her e E g gaé devel o SHch
Feoaci-ots- nﬁ? ReFRECPERE ¥|B YERBIHEAPT 5ét
boeeseabnd matEakam bydtheebmeddca&rganute t he bhaknmanner
ﬁhSE%tEE 5%898% %&g?i&g%gseg%gﬁgemég 8r§h8£n§8&6893khe
St roke. I'S’'considered to be a major cause
§Egéﬁéatmhnch is one of the biggest nedical problens

todayg. Iadays thepgcane §n£§@éﬂ?&h9Q§19ﬁvéEe§EénQnBP@anlc
probl ens of disorders to the heart rhythmregul ation

eysflem RafrbPousTdPigsaRavetbBERVdBTePBpRd2EoCLpEAL The
AhorBuhitheudseadtbedr igs bs Botpetkeat ivethe polamge

t . of ts. Th th h |
BavkiBped s RANBEF -oh40rg) A8l CERGTLRPY. "alrgrEgR Polvmers
thérapyawaseilntrodueed byubhsmeclexricBoi peapeandes.
th t he | |
r ot abrPbLopse fetaP pal e, 00 BE B £iblcatpishie
Rralympy - néaﬁgmbﬁrkﬁﬁfésaﬁdlsbﬂ§§@9§adﬁbl@r@aﬂémarﬁo@ép

ﬁ%ﬁ@&@hb@nlﬁfthgob%$§9§96§Ub§ﬁgéﬁnﬁéy1hB@rEb§§H§§ 8E€cin
sewn toget heragain to heal fibrous tissue, which

88e§eﬁﬁfeﬁﬁ§e hétébFPF%§6F8 FPén%ﬁﬂtpH§88§?8|aﬁxamples of

Bhedé@kaabb$égpaﬂ§meA matkeb@soﬁreuétgngrmaaomngated
roh|b|t t he gagatloB Bf nEuIses ang d {acton

F&'fha 88?8 Pt 85, "and thiusSai it ?hSaﬁeg ge-one

pm §Mﬁu$trhymhnhtheathnenaDe for th|s treatment is

under s andabl e; f ogkkgﬁtd8§th@th@199§ys m&¥RLaLni ng

t hat t ere nust be sical contact from nyocyte to

ﬁ?@@?ﬁélﬂéraappﬁéﬁ§fema§flKnﬁémﬁﬁﬁﬁéﬁgbétﬁﬁé 1ﬁﬁéﬁPrBVOtlng

agghegmaycggpbgh@ealMysag@o@bt&bﬁsa@ waté@pb§C@HBnEwBYllng—
non- conducti ve tlsayﬂgm% rohlbht further ecto

BIPBE L5t aRE"bvar Fatr6 r?ﬁété8P6pP8t§??85the
wekkrt hus beelsgbaﬂedgapdomheihqpabses started in the

ect opy ¢ 3'%§SE$%%%dtQSBS&?&SnEOSfp£88a9§%8n£9o8§h%ﬁe
parts~of "the heart.

inorganic additive comprises a salt or an oxide of calcium.

Examples of useful calcium compounds are shown in Table 1.



It is necessary to literally cut the atria and the SVC
and the IVC in strips. Wien the strips are sewn

wo ogebler7 t hey will give the inpression of a |epdyEPIONGI116
guiding the inpulse fromthe gfnoatrial node to the
atrioventricul ar node, and the operation was
consequently given the nane Maze. The cutting pattern
is illustrated in Fig. 2 and was originally presented
in JL Cox, TE Canavan, RB Schuessler, Me Cain, BD

¢ tdue gi cplprodweat nemblwie atrial fiprillatjion . |1.

Chaxdanic Réd=0feon PK Mokt h, ’lﬁBcE&Brr afe JRdnaefeau,
I nt raoperative el ectphykijpol ogi ¢ nappi ng land

deséePption of the|eléct?ophysipl og| c basi|siréftiat sivalling

flutter and atriallfibrill ion, J Thnro::m CHi8fRiasc

Surg, 1991 10 } 406- 476%% Thie oper at b%khasfgrPﬁﬁiéf?ﬁﬁﬁ
ﬁﬁﬁﬁﬁﬁﬁﬁ ~f a OH Nt | ANt o If rom AF nn n r\e@'c %"\

SUUUCTOOS UI \zul I>Ilu PAOATT CTTIU S 1 . II %lubi

patients. Hqowevsy, | the Maze operatipn |an|cate 1 hat

mEny —sutur iiHEb rTave to gr made apd-Trequires that

rthe gis are conptetelysseated, whith s Hlﬁlﬂyéﬁjiswglling
task for eyery surgeon that|tries the nmethagied

operation | S thne CONAYBYNg, especi AFdY TNenduk el WAEM imost

the patienfsamram €| rcul ati on has to| be stappedoandiity
repl aced by extd acoprporeal [circul at|ion by |[neans of a

heart -1 ung| nachi nel Thus noftality has begn hi gh and

t hecasedl | y| good resul4ss9penpi ned in| the handstofl awbeWng
very trained and gifted surjgeons. The_ori gi|ieteiere

oper ati on has ‘eRet ef or'e<been sinpliffPed byl ®IHFMHEEFngow
the nunberl §f2iHi sions to la minimum stillSql88Eng

in a @abﬁeresmhé Bmemm$hgcpSESntIhe Cﬁfiﬁﬁtbynﬂbsta101um
us p n of [ n z

e O N TR T
§tae§lhav@aabggabe@ndd@hel@p@dtﬂe@eptbﬁuCLn bhesd on their
met hods, it hesactual cutting and sewi ng of tissue has
been replaced by methods for killing nyocyte cells.
Thus, one may avoi d separating the tissue, instead one
destroy1tbettkssue QMoHBQBSgQBubeat @Ee@@@|hﬂlrbanlbe
ggéetgatterg.t L ate a S|on through the heart .

PR Hlik e R Rocgre  ir bSuatCRRHatss Fangrapesties in
sbghahatanynmiEhamdnbhete&mcepthpe$amesresuﬂuCHaysbe g.

E ?EVSQ f§% %T?cSthEeEaﬁng leogﬁgﬁgln nsgug§lgnlng

t stopp e opene the energ
waéefom@ée@aﬂ@ﬁubeywegﬁtﬁ@teéalvg ahpeeedoAbyferssue

thatcksrbe. bRadesknoyeds Acharge nughecqofideniees
have now been devel oped.usi ng vari ous energﬁesources

§6FU8E§F?6yPﬁ§thé ﬁ9889?écﬁp§sﬁgangﬁcﬁnd¥9 &8s ﬁﬁ? to
useihi ghghaduerhrequenayaanerpyirasldicsebosedicncRagge in
5,938, 660 ? T] %o ves ul trasound or | aser
yorde h&v

8r8§esﬁn88n9 r§2§ e been

Clays are also useful inorganic additives for
reinforcement. In order to maximize swelling properties of
the resulting swellable material, the clay may be embedded
in the polymer matrix in poorly dispersed, non-exfoliated
state and higher contents above 7% into the polymer matrix.
An example of useful clay is Bentonite (see the European
Pharmacopoeia 4) where 6 g dry Bentonite expands to 98 ml

via suspension in water.
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devel oped for catheter-based delivery of high radio
frequency energy through the venous and or arteri al

WG yevens77 However, this has so far had |imtedPCERBST061116
due to difficulties in navigatdon and application of
energy and also | ate PV stenosis has been report ed.
Further, devices using cooling of tissue have used
expandi ng argon gas or heliumgas to create
tenpeAaENEESabﬂe h60e0Cal tbmpglamngnstBuaﬁmtn@kphoﬁoting

@ tlssuedcan b§ mggzggt%nd destg 5 ared b

58 %fi??Q@T of PheYddne ap ﬁlcan¥ a5 Fﬁeppresen¥
appbpoatiion, divsckbses aebﬂo@egwadabbeessssuepomymbmg
gﬁ&h%@r9on&hgu58ﬂpggﬁdﬁﬁ uﬁkggeggd§§'E§E1559T9lbased on a
transmssion in a heart tissue he cu action of
tHeénbregeyr a6BBPENErssHBlEnt £En§edeViEd W§l§h§ dosages to

ashuatedgbynoeans @ﬁdspan@eﬂew@&y1ga§eéu9b§ySUKn§ﬁyt@ble
tgg | nventi on Accordlng g egbodhgeg if th g 1
§ ééh¥e|ﬁ9ehPF6ﬁaB?eP P BF?a ekt o gafie, MeC anica

pkbpumateSODfekhnlnampoond (]S ﬁomeedampﬁeeecbaglc acid. The
n e h 5

Shiodrontanss, 9% LENCRIUADE Le,SUERIT5, Bh8ge by

peovhdi ng éhﬁeﬁﬂééﬁrdeﬁﬂ@éermﬁpéheéhangést@hapéSByOf

§%@5Eh69a@ﬁdamépebéagégdnﬁkeﬁbéhf?h%ﬂeséb@yﬂgg'%@kh
device is _inser into a bod¥§vesse and/ or the

Regit1oReeordrRgPREPeADBEPRBAT$CEF LhetRAVEAERONPTOCESS,

th@f$1ﬂ$e@f@¥|é@ﬂead90§$ébbbat¥d06nﬁdtth@gfﬁmﬂéughshBEace.
heart _wal [ ner..Th atte

Thor ottt Didpasy TobREhar IRty PoRhll BhalRhbelTis”

thHds thewspanhérch hbmesEabletanayhaoprpneabhngasempbeature

B%théeﬂaE?§& ?Ehyﬁ@%s 8Bth?th FEEapﬁkéﬁéggaB? stearic

aspec e 1 nvention ates to ne
aéwﬁceTb@nﬁp@Bpéadﬂég pé@@@ﬁﬁgn@ﬁdéstpebesﬁgﬁagned for

h&a@§g18§b9@tu@eacegexczes@@hhﬁ@ba@e@b1h@lbh§ Rgakthieve
and/or a_heart tissue b |$olat|ngfelectr|ca

Epéﬁaaﬁﬁﬂoﬁt?ﬁEFeBFtBypEBY%ﬁhﬁgaﬁ 8F Unitgr BEPRGTiREo
sabdevessek, andbonsti ssuerysahdraedueak dth@elaﬁe melt and
conf ured fo%rcut% ng andéormnl rati,ng han% g, (p
§'8Hap&=*The hidi c8|eag%| gogp ag SwelI abPé ©
napecaélcmhﬂ@hglsfcapabbempbuadtuatangaSamdbehanQElot to
EQHEle?oﬁ“ﬁll'ng’ in enbodi nents due to water
sorgtlon K said swell able material. Another aspect
of théhengeALiéRIr EPAERS Féeétﬁﬁtbﬁft@ﬁabéoéﬁéﬂgpn@ddltlve

ﬁ€9lgékogﬁvéﬁase§ aﬁ@sé%bheﬁahaféha EQ§15r§@&9ﬁ@E ﬁ&trlces
E orders in the heart rh thn1 g |on S Sten1 ga ﬂ
EF the

Sconpfi sithgCsdrd Eﬁaﬁ% Ehé&n dPEQP devirce
phiighceachthas, aaﬁdﬁstodeﬂluddytandsal$EGonmagelmugrbd

SORBE IS 940 DESORHAGRL D0, L4 3hosaelEs, D os
this clay additive is between 4-10% relative to the matrix
polymer content. The inorganic additive may be incorporated
into the polymer matrix in the same compounding step as the
clay additive.

In an embodiment of the present invention, the
swellable material comprises inorganic additive in an
amount of 5-40% by weight and polymer matrix in an amount
of 60-95% by weight, and preferably inorganic additive in

an amount of 10-30% by weight and polymer matrix in an
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within the vascul ar system and wherein the device is
capabl e of changi ng shape to substantially the second

W@ bapm4osen | ocated at said desired position, PI/EP2007/061116

strives to a dianeter that isl¥arger than the diameter

of the vessel at the desired position, whereby the

device wll becone enbedded into the tissue

surroundi ng the vessel atthe desired position and

emeahe bitbrosbss abg/@élgheateuSQabombssaelbnssaEder both a

tigsue in order t vent it fromtra
e %Prica 95 ﬁaF%fg e?gdnaaFuFeaS one o e?ﬁgty of the

shapétchenQWﬁ@ldb&ecestBSladapted to be inserted to a
des'r§9 POsELLOp @B EHEpQrhEhSEyoﬁoﬁyHBk"BQ§E¥n¥e'Beé@gnlng

the heart, the pulnonary vein adjacent said ori
Pe|ﬁ@ﬂd@théoﬁﬁéﬁPCEFOPeWﬂtQtﬁW@ﬁﬂaﬁa AnOFgast Copgdafives

thepshapeehargingraedi gal davpeesnespadaptedqteibe at
inserted to a ge5|reg8p |t|on in the coronary sinus

HAUPRRErEIRiSsaPaVredrtal ta8vi e EdmPPse®aPs tPéBléT of
nhéepbaymwhimhtksxcapabkdemftactaa&nng sakdmaohange of

I t '
SRPFabl e nr et ovEp R R B tar Phe bf ebbngs used
pﬂ&ﬁmﬁﬁomatéﬂaﬁéslﬁopaeﬁéﬁhbéYf@ﬁgﬁﬁéa?ﬁéﬁtabﬁve 37°C in

Qkégkd%BserlEEg React 1pByt hay pegulakibeR-8yshenEaLDYour
a medi cal device conprising a swellable naterial, the

ABEhBdIBoRPIPEFAYSi nserting the medical device in a
tenpoﬁﬁgygagbdvef¥sﬁga@@nihyOUghﬁhbﬁp&@§ﬁékg?e§yéh@€b
0 se to _the eart a or
FRaChed PSP Eaar i Conr GoBhar | SbloL it BrFaR FROdGaLS device
Uysabserbangthatefprsapdosmeblmngeaéfﬁeasuve radial force
Q”EngB% QQrEQe QBQ'B? EQ?BQhQB?eOE gﬁgrEBdéﬁéhctures,
ary

evic rom sal |1 ver e via
éhﬁéhée@Odébﬂ@eﬁ@§a§hégéopé Qfﬁ@ﬁther expanded shape,

ext endhBgsak1h 68SE nggﬂﬁa@nmgyt§ES§U&Eﬁg§lgé §ahfdrogel.
tissue and/or vessel erebﬁgcreatln g cutting action

HgﬁFPgﬁﬁédaFﬁrnﬁﬁWPFhﬁ 84i HOMERFE £resté ARaForrsarater-
badylvessel sopetemeat fagnt gsati nglactden genfiguwadch
fog nigra%bngd§aldrned|ca deV|cg |nto ald heart

Ste dndf'or %$5Pd Body Vessel': K Sgy reduci ng
angesabedrbegnaltheansnessmem cansaiid heart 9Pkswaeer)

sgi-dg S tt h u
B on e B e R e 2 Ep 1 petHl | DG 88L T ETEE chi 3R Bossess
ééﬁPl@uﬁéérﬁﬁepéféﬁéthﬁéﬁﬁérV8§§eéﬁméﬂafhéolﬁ@éﬁ?ﬁén

Fekates ngatﬂethggroélghﬁﬁﬂbéﬂﬁ fafedi eahtdeyi CeepthBing

net ho the ste rovi di
Brer 5P eoRr bl MFe e s B EPp ot oaBrR L enbr shpepoLymer,
watehlahylbéoraamedbdabydehemecamnﬁmgHeem1ﬁ®g pedueing

98? ?9 Bb ?Mgeﬁtrégﬁghgﬁogﬂl Thake ?8§¥1¥eé% er lower

J acen ear | Ssue .
VQéU@ElmgceE@§Er|@aIWPtepagatabﬁ thede@mproved mechanical

rigidity.

The hydrogel typically comprises one or more hydrogel
forming components. Typically, at least one of said one or
more hydrogel forming components is selected from the group
consisting of a swellable polymer as described above and/or
of natural polymers like a chinoline (lecithin), a
liposome, a protein, a nucleic acid, and any combination
thereof.
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by cutting and/or migrating into said vessel and/or
tissue . In another aspect, a nethod of delivering a

woreavoade7tdevi ce in a body tissue is provided. HCEEP2007/061116

met hod conprises providing ar®®ndot hel i asati on agent

for said nedical device, delivering the nedical device

to a target location, contacting said body tissue at

said target |ocation with said medical device and said
endot heheagsatifab Eg@ﬁbgeanﬁoamﬂh@rbﬁ@pSﬁédtﬁEdkéabreferably
device at said target Iocatlon b

%ﬁégtﬁel%grgrgng?%dﬁﬁy scoasenao¥ﬁ¥I|asat|6ﬁegggﬁFh Fter
andaspectaof vt hevenwehtighohythephséiofitanand/or water
epdobheligsation agent for anchoring a medical device

I'n body tissue is provided. In the context of the

preseht PHROEREFBA, crhediBeRtSshél FPAgtnyenhtes, t phe

Mgb@ﬁgbnl@O@MQQQSb@ﬁp@ﬁeatgab@él@koggelahﬁeaptbomm frove the

er. Such absorbed wate g. .be water a ed
R beT ERECOPBO OO L0 e SPnCEROCORE ot Lt CEnene
peeséntngnuedtrbgn,l . tmeetemnsssmﬁhkabbemﬁgtehwaﬂve cross-—

Lo un o PaTBRE Pahal"5f0bT. S865% Fale B PE LS
dnyegﬁateomhem exposadct ontheaswebhi ng hedrodeschbpbddng.

here'@he3890959ﬁ§ﬁﬁ?h¥ hgg é“@"@@'gcﬂﬁé€éaaby SxaBkeion
to expand its vol une |n the range of 1-500% sSuch as

5©28004'SaRE BGER*ABRE) pr@#%PaBP?rgﬁ fREIPAAGE, opT chemical

$n1080%pnsEehias féO§116y7@%ém5@HE meﬁkgngré@qaureltassl or
e swel e.materi

ansi on of t | , ra
By R anrderbhtrt 8oury TebErswnancokpsleh it o fbess
sweb) i. ngnt egsbmgéscrbbedrheséinkedndyprefeiabliy ikhet Reo/Peg™
%QHQ?KOEr%mZQé%EQBB as 2 10% In the context of the

present “invention, the "swelling test" consists of
neasuﬁnngnae@hpéhﬁﬁér og. gheorumeentengvhnbdiodi ahkeenedical

bef,ore §§EbhbBGﬁQBdbﬁﬁe”EQh@akhg§Vbﬁﬁa@ietB% Hﬁ%@B&@Eng
to Pe t est ed en the nedi cal device_or the materi al

PEd; ﬁéuBﬁﬂéadﬁﬁgaﬁnF§o%6nP€Spﬁ@%ﬁhé@@lBBF?@rlPthﬁnQOdY
veekuat baotieyeddbeipenaturealvhteh bs ZoOnQCinhfwo
mgQE/Tg2S se is mentioned. Immediately after the one

i nca atlon the paraneter is neasured again and
t he change esbodlvahat ed. the Lheenbmoexttbé thellable

Hé@é?ﬂ%l'@%ﬁ@%&ﬁ@ tBSlE??Ebt&88§VBB khbﬂgg%ycole

relates to the swe a naterla mhlc exh
GﬁPPéVWﬁrtHvééoaﬁﬁenghéﬁﬁlee%paﬁ§|6ﬁmﬁ?r§wéﬂﬂVngvaFéﬂble

and@kfﬁh€1Maﬁépﬁﬁﬂyﬁﬁlgﬁﬁ®rhﬁb3theAK@buﬁr@ﬁ hRena Inc.,
ansian in one_direction be cor tion
FE e RPraYFB5E- of Nt NDSbol HFECExBARSrONE L POPIGRABILE
aydaoiam%bare e.g. Pro/PEG ™ by Neomend which is based on
cross-linked PEG and Polyactive™ OctoPlus NV which is based
on a PEG/PBT copolymer system. Both examples are hydrogel
families allowing customization.

One or more useful monomers from which hydrogels can
be prepared may be selected from the group consisting of
acrylates, such as (BHCM)butylhydroxycyclomethylacrylate,
(BMA) butylmethylacrylate, (DAA) Diacetoneacrylamide,
(DMAA) dimethylyacrylamide, (EOEMA)
ethoxyethylmethylacrylate, (GMA) gylcerylmethylacrylate,
(HBMA) hydroxybutylmethylacrylate, (HEMA)
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vol ume expansion the length of a wire will expand
25.99% In the context of the present invention, the

W0 esoamoidwmni sotropi c swelling” relates to the smntnEngmUMnlm

a material which exhibits nor“lniform expansion, i.e
the material has a higher relative expansion in one
di mensi on than i n anot her dinension. Anisotropic
expansi on may e.g. be obtained using certain
pyddugybohymmecassgsaoé usHRg) carytiabRykthlhessrylbte, (MA)
enphasi z hat t e term

megHacrggé ggnpgrs?gAs wWhen G 8Cl tﬁ I's %pecification
msthakaﬁthacsgé@téy tMéEbrasehyépobpsnatedCﬁéaEQtes, (PC)
bAbegrbsy18heRsnal GOAPORERSabubndees (pgt prect ude

resence or addition of one or nore ot
Véavgbé§yrpﬁﬁ6§éms, (§Pepy-VebHpBHERPS 18PNGF 0P8 anY
thereak+iBhi ehcbeseri pti on of the Drawi ngs These and
ot her asEects, features and dvani es . of

i

enbodPHERt $°0P™Ehe FRVeRt Fon®ar RO §BF698$QMAFPG gadicalic
appapent andyekucidat ed ﬁeohahheméolEbm@ngsdespnbp&ﬂgnused

f
R A R e A A ST
1lis énsph@ﬁarredVE@hpdﬁmehéSt@énéhﬁssn@ﬁnbﬁon, the

@M@Qﬁéb?é'mék99§h§ EBmbkesheapheFihbg. mgrbsaér§§ﬁénﬁéé%d
view of _a pattern of cutting tissue of the heart wal

BYEBPEPAG t BNELRE REZeYBrockBAFE f6F FP@éFlHéedF§o?8§Fs

teﬂtaetheahbeehysmﬁbéegub@bl@S aystigdl afibgnt3oifsadrylic
schemati c, VIL.ew O e ttern . a cor |n to
PROSNE B F i Enr Stehiale 2 ane: CoR PhetRedr £57 B ERan RPokr
behendunélgydﬁogeéoppopsmngeﬁlgﬁnodaeanddﬁbnthgeaof acrylic
ﬁggsaahpaﬁbgewsgggkgﬁg gE %hg%dkﬁé 98%'88 E8HEEE§B”9n a

e"structure; rl Ssi ngE
éﬁdtSBndl§faC§§ﬁ@nﬁﬂE@ pp?u§@ﬁﬁﬂ?oﬁ phigafediveihesis step.

deVIcgc99mp&I@h@gdahpekwg@mslbgﬁ gtrueturepeFigntBesized by
risin is a schematic

ﬁF?@sFPQ&%@ %PlamﬁéaFééﬁoaevﬁEé EBﬁBPF§|ﬁgh¥drOXYethyl
ﬁ@thabry&KEeStHEMANranthgft&bopHHHgﬂIMHHKth}ﬁBté@%VEMA).

d 7c S chemat i IU§tr t of .a :
G578 EEnsr: sPrbeatiia: dontuncoErrBiog aRdoREy: Bryp i
Ehg@lnsaaandqabllelamSWHEHatpontbhusunathenreﬁga of

H?QESQE ﬁ%k%@rﬁg £ish Jof. b&ﬂ%dskbkglﬁgrysﬁyeﬁs Ehg.
ematic il ust IOﬂ 0]
Fick's law, indicating that water absorption is controlled

by diffusion only. The wvalues of diffusion coefficients for
the VEMA-containing hydrogel are lower than those of poly-
HEMA in any medium. Surface characterization of the VEMA-
containing hydrogel showed a decrease of surface energy of
the solid owing to a decrease of the polar component
mainly. The application of fine powdered Xerogel (Journal
of Materials Science: Materials in Medicine, Volume 10,
Number 10-11, 11 October 1999, pp. 641-648(8): Resorbable
polyacrylic hydrogels derived from vitamin E and their
application in the healing of tendons), a commercial
product based on this polymer type physically loaded with
Vitamin E, showed very fast and positive response to

activate tissue regeneration capacity.



10

15

20

25

30

35

device conprising a bi-ring including a first
swel l able material and a second nmaterial; Fig. 10,

wa@eomnisrng Figs. 10a and 10b, is a schemati c PCT/EP2007/061116

illustration of a nedical dewW<«e conprising a filled
tube; Fig. 11, conprising Figs. 1la, |lib and lie, is a
schematic illustration of a nmedical device conprising

a ring of biodegradable swellable material and a non
biOdegbﬁdabEetharmenamdngﬁgmoﬂaméSsamsghbﬁahbéd to build

LI LuShERt Len.el 8 HRdigal f bed 19 Bl

% CERSP aple
a non smeFFa e erla and erenen
bydsmebﬂabvetﬁmsesaabeDEhevledfdesthepppeﬁlbﬁlnhe to be

FQEB&@B §9§§d§”@HQ'HEB§StHEo%Bﬁ EB@SEBBn59¥eQVPOOA

ate to a di cal device con ured for réd ucl ng
Qﬁ86§|méae§ﬂgﬁﬁlWbﬁﬁhsﬁﬁ§§FoﬁOPﬁ & Beagsvessefher

gdh@eeaha&ogkbepbeaﬁkeaedéeb1aneeaﬁkobh§§geomymerlzation
ereo cuttin

i sol ati. el ectrical opa

BAGPoP ebiat: HGVPALS BaPdC0aLesr Lanarerterestes Lard
abdicaly devbeemesabonfigdred for cutting and/or

O ashigohy, chAngipdnLLS RO, MDPLR: B.oRLd REALGEL
evi ce conprises a swella nat erra IS Capa
teéet@eﬂl njasakdtbhangbeofedhape dealeaelpwngnéwetbe

@@%?ﬁa@@éoﬁHEEQBan eeggnemehh§bbeng§geélak theEBgls
context of the present invention, the terns "cuttin

BAYLBP %?@Féﬁ?éﬁ®noPr®éHFténHPéPth@V§te mPéPéteelEgt of at
mbetexpandangpﬂeyeﬂenuyobftBe meatces Q@MIC@ndneW@hCﬁore

' the bo |

RHOPEr Shedr DL cRAnBOr whlr K0Rs Aas.BoBALALE EoaY Pheferred

expandiuhgtaovénenty phef efabhy gegmadensoatpkedetta can be
b . e . .

B EhEBgoh e cTEboal pta ez b8 BIopLUS YR cdag8 b wic

@hEgpﬁanEy Fhsertedadnanespenuer eatbdroyarietredpéantion

deyhcerWeklrcbe Bgakgd whthehibrous tissue, which Is
unable to transmt electrical signals. Thus, it

prefeFFeaStﬁHFtPﬁémﬁéﬁlEBVlaéQPE FEaEaBBBFQ bFltlated
pememéa&zagleufﬁa9|eethyedeepsuBEOthhebbd§saed even in the

surroundin e 0 ves anmbe

PHEERHRE OF basalr e plinr ots UET BERETRFAR BRbE, bR ke
¢oupkppgabeﬂmeemecelbs rhaerenapsmt 1epranikcrety, a method
§E68E5b9§bea'ggékg SEE seAe eibadi pets.eL, the pr8v1de

I nventi on sal I cal eV|ce IS a tissue cutt
HevPEe/whileRdi §0¢HpABE&YOr HeABKEAEI HgthhBLdegddponers to

birsstacandter mee&ultgsaﬁe @6k@§§6ky§at6 bedyiMessebsin may
n so enbodi ments the nedic devi ce

L U e e S - B R gt ag B o
del i venytehapeatho6ughethényasgdlagesysvem hgt poayhedy is

the chemical modification of polymers to polymer derivates,
which is a well know process in the polymer industry. These
modification techniques may be used to turn polymer chains
towards more hydrophilic or even water soluble
characteristics. An example is the modification of purified
cellulose to yield hydroxypropyl cellulose, which may be
used as a hydrogel in medical products, such as the medical
products described herein.

In some embodiments of the invention, the swellable

material comprises a mixture of collagen and a further
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vessel adjacent to the heart and/or into the heart and
subsequently to be subjected to a change of shape,

wo caamoswr t enporary delivery shape via an expP@mEP2007/061116

del i veredshape to a further ekpanded shape, extending

at | east beyond an outer surface of said vessel and/or
tissue, in order to create cutting action configured
for cutting said heart tissue and/or said body vessel.
hatsotrelentndi frentsecof mbbheriaventiyone the bedital other

devi ay t has _been .inserted in it enpor ary
aeFﬁgepgas a%@rlgg SnﬁﬁﬁPeﬂ|§?e8 “t'o chgng§ romits
tenpoBéeyddebﬁvepylshapewuohaPVAnahl@etrvety shapeble
#oleBowhl | shensublaatedatosa changenal shapesfram oy
said final ['ivery shape via an expanded delivered
dRapeacong FD?tﬁ@rOéxBané@ée§H§péeaé%ﬂ@ﬁdmhgtafeléa@PrlSlng
@@YQageﬂnaﬁdt@WAsuﬁﬁagelgfaﬁaanM§§§eEo@ngﬂ@hd§h§swgter

in org r to create CUtt'gg n confi ure for —
eattr 3 esBP4YREAFt tPi ¥s6eCand 8 T8dFd- Byt &§s&PSern
bt hep enbedﬂnbhéscbhéagenpamamyddelBeryoshapetESnthecurs
{hnaiodebiLyery soape LIng.qulthog andioc uLapathon may

e pertormed CoRti ndous y aft | acement of e
pedrtabstevicechanpel duhrhabnshapeocopspodhibonodfmeheblend

Hgy'E@ bﬁt@&EQ@H'W§Bﬁdrelﬁgc€h%69§t9fb%B@BelﬁﬁhcgtBBQllty
nedi cal  devi ce undergoes may be anéﬁc ange of shape. A

BrefBerPédaénangesoft 18kape Wétéxaéﬁ 6ﬁl§ﬁ6Y@€enWHéF€ forms
@Fe%ﬁéhedbbﬁ?@ wadhaﬁg@maagsaamnoeggogp@maﬁdgoum@gmalI

0 A se or _.c er me | Ce

boen EReEReRu St riln et ieRt B TRt RRsRE bhE  RBten
nedi chbedeeidces andiparticc¢uhalbhyetrhepswekbabbePAA coated
EEE%EE%E hfeSQ ?%Béggegr%hgkgég ée@gt T?agbﬂegé$89tlng in

nmedi cal eV|ce has e In t
apseékrﬁﬁp@pytsnsogwdﬂégaﬂu&QY@é P?Sngrét§ﬁéhpﬁn50 non-

%E@E@m@EEQElQaMéEGIQ§§@ bH@Hbége@ETn T§950@h§face treatment
phosphat e buffer at or one wee

BF%P@Fr@HOWEQtO?h@“ﬁ@&b%éﬁaéeG?&ésh8§ Bﬁﬁaﬁaéﬁuﬂﬁrtﬂéafts
waﬁgeu@fma@pkoxmpatebyloh exactly 10-200% such as

appro t or _ex tI 10- 15 nd it is eve

oo of PR Ehty 20RE BEb el Mate e ke Ratot bing el T RSt he
mangenoﬁaéppropewauebyaod éractbybl5i100%¢ sodk (E8MA) with
BEBEB%FE@ESEXlQ 8¥aEEh¥a§Qn803%r€h@tE%?m:gg'Bshydrogel,

reswe n%stae I'n some enbodi ment's o
th@ehﬂﬁaﬁ fRePprEsELLiAgIseat @ BFUBheaRBdrPEaFYaESMcEhat

eertbe swek @Q'@1g§h@rWQh§e|§e&b§thM sbateollbdM¥ounts of
gso be pre errZ &Eat t he nedi cal device, and
b g

Pt PEHPar | §EHR PP&BI B2¥aPBr AP P§ SoMarPhhgedin some
thabtdameheastohwoidunensgi ansletsthpamediycal mddvced device.

féfg?gnog?é?eg£gﬂgeo%ft RR" Q¥ ML LY OF §%ACE LY OppB0%
(poly(vinylpyrrolidone)). PVP-comprising hydrogels are
reported as favourable substitute to silicon based implants
and have been used in breast implants. Hydrogel filled
implants are water based and does not show negative body
reactions known from silicone oils. The hydrogel comprising
PVP preferably has the capability to pass the body without
significant metabolic interference through the kidneys.
Hydrogels comprising hydrophilic cellulose

derivatives, such as hydroxypropyl cellulose, are also
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its pre-swelling state after having been incubated in
i sotoni ¢ phosphate buffer at 2 0 OC for one week.

wa\gawin4det7 i s preferred that the nedical devi cep¢rEP2007/061116

expanded in the range of appréXimately or exactly
10-200% i n each of the at |east two di mensions, such
as approximately or exactly 10-150% and it is even
nore preferred that the nmedi cal device has expanded in
tibefnangadotrappepxbiat efydegrexdaat! ynlbhé00%dysuwehhast
agsro |na%elxeor eégctlg 20-80%relative to its

ng §eafs. gxpansron in at |east one
dlnenS|on or at Ieast tmo di mensi ons preferably
conpr i gser Bl 8hoCXPANSEQR. choba s FXRRABSLENCRL 1REenrion
medi cal device toward Into the body vessel [
HﬁéﬂopOWh@ehgaﬁﬁréﬁaﬁbe#tﬁaF?feTﬁéCﬁeBPcéhedQGP@@Paaﬁéng

@@é%hﬁgkar|YhEBelﬁW@thBhemﬁgﬁehbﬁbvekg béfbngBYed in many
at . the nedica ev

ured_and arranged e,
A REREShE: £oaa: i SapuRg: BACI ot R PhRGRtoro: LyBaFed to
Bhnoemhsdlmeeterabkyfbmthheemamge obhthedaythetenombhdiments
g?g S\éSOlHBre Br%ggr%ﬁl d&?‘étﬁéﬂ% %Hlfﬁ fday. n 10,01 ang
ays . Inso ne e ﬁ resen |nvenP|on,
rompgepeef endedifthatul he GQ@@EYdtéﬁeﬁéppafOﬁhéhﬁedh@ahtion

gngﬁgse“@§B1EEd'§n”€%b”§kky expanded, is in the range
of 10-50 mm preferably in the range of 20-40 mm and

even nore ppERérPedIvntehed tAngRSofcdsIB8dnfesSEVREAPD OF
EMQGSmBBd§m©hk@thlUBtQét@HS1H3Yh@ea@ﬁbhpﬁﬁ91h@fdrawangs is
enbodi S .0 i nye s preferre

FRot TPRERORd! FabPe MAPGrFREP Db bPBCORBBPTHRB ARl Che
grewengbbylakeonbmbdegradébketoThekemeﬂbabhesnateriw

may conprise a swellable polyner and preferably a
hydrophilic, swellable polyner.Such a swell able
polynernnﬁymeoﬁ@bpeemenbelef hbA- ehuegedopel gnegdical

apdier hhsnMay eeaﬁgeeedatgharg%dsﬁebgnee guchrasha medical
pol yel ectrol yte | es of useful po Iyelectrolytes

§?¥168|9OPEEFQF|Erﬁ&ﬁa} CPAAFTHRAVPBI T ( 8Bpartietke
acirdyrulPeky (aspaitictaei dxibs theghhodegradabkeocandted
referred of ;usef ul

||
LM EEPEERLaY R EEr oF. AEXRERLES 0l 18] 01 §°( &Py FéRBece
gfytbb)mGQEG%l Qewycevrpybfpyabéyrd@néﬁa@@V@ﬁ MNonger than

Qﬁehﬁg5&@¥8E0p¥hhngbgﬁcﬁ¥E@nbggféﬁg % at least 108% longer

l'ysuccinim de, poly (vinyl-alco , Sstarc an
éeﬁPuF8§edééW?§8¥|Qéstgacﬁeﬁécéﬂhéﬁgléﬁ eNpspsllpEGthe

hasgtheoadvanhagedt Ball bbvisebiadeghadabl enaRVPoobteps its
alnnst no netabolic interference when exposed to the

OaJ S RBPMA ol i gomers up to MW around 30 kDa are not
recoghhzedmasehboaiganowl e€utkes andeoapahl ethe passcal

8ev1ce comprises a ring-like structure. An exemplary
embodiment of this is illustrated in Figs. 4a and 4b.
Here, ring-structured medical devices (40) comprising a
swellable material (41) are shown. The swelling of the
swellable material both increases the ring thickness as
well as the outer diameter of the ring. The ring-
structured medical device (40) may be inserted in a
delivery catheter in a longitudinal, temporary delivery
shape (not shown) and locked into its final delivery shape

at the target area, e.g. by suitable restriction elements,
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body with no netabolic interference. Starches and
certain cellul ose derivatives (e.g. hydroxypropyl

w@edobokwse) are al so bi odegradabl e. The swel | abtBEP2007/061116

pol ymer may in sonme enbodi merts e.g. conprise a
copolymer, it may conprise a blend of different
polynmers, or it may conprise cross-linked pol yners.
The materials of the device according to sone
enbbdéﬁeatshﬂayhsuppehtdbh&veuytiﬁgeamdhgrlﬁigéabé@gd from
fe advanta u g._by_enhancin cu
L? ?loy the® %gglgg¥ éBEhlm X"jP(g)v%‘alnggagfaspamrjlg to a
tontitnaspsndatt shgpPail geavi- nguantdoseashtpssuemncrgatifAget
ghavoge¥bg§§l@BtQ%heAftQQrﬁmbmgﬁkaQEEErka StAAk will starc
enhanci ng any cut g /or m ratln% ect by the
fEPardisg ﬁﬁ@ frat EFEal inPgna88nElénbBdtABALS LYt RBE into
éﬂ@kanﬁlgkgﬁéﬁtyh@Bu@hS%ﬁb|@QHQSDQEYHEE B¥sBe or chamber
rel ated t swel. | abl e polymer itself or
YREFFi HG- 5?8 ??HglﬁﬁﬁFFﬁaes i ncorporated in a pol yner
matri x of the swell able polyner The physical swelling
due t S t e
enbeddihg o ok erProfeihfeEhbebalent polbidr tihuraics
ﬂhélgaehaabhe pol ymee. f¢hé@§olyﬁ@p0@havn§eheéarVOSbépe

ngéhgaﬂﬁenﬁﬁsE@%%oﬁahhd|hK%o@H%ﬁgChﬁtWHBneE%WEBééh@E the
capabilities to interfere with rogen dge bonds

ba&rstt Rrs2efPetPtpirnary porat ﬁ?%éV?éﬁ fbpEes Another
pebm&amlp@yymﬁrt@ha?eérarehéeﬁ@a@da@{desab?tea ?fstralght
Macr.oscopic this .e ect C sSe a 0SS O sti ness
R PRk or oot rE 1T BHE aRasaTruntnd' ' FBER
swekliabl ¢4pobynerig.may) conpriseitsossdbi hkgebbbueend thus
hggaggg Etgh§%H§l'Begﬁgggytghgggv'gﬁ gﬁgbgHgklve toythe

rop Clt ut to avol the di ssol ubrl
éﬂtthégsmélhaﬁpégpélyhée (FA) séﬁeoéﬁb@aﬁn@ﬁt§hecﬁaﬁged

Bxgﬁeehkbacmeehﬁgﬁrae§§9€emh@ aéﬁda@hgekelﬁaaegg thee (43)
osnoti ¢ environnent inside the polynmer and therefore

yPePd9anaataiei dnal 8§5£H§P6hn8fF8€tOEQGBSﬁﬁﬁuef the ring-
9EESSUGEedThéHEEa&ed@OhyelQGDUQlyhaslt&enQOkMﬁEénds of the
se nenﬁs nggdlnents may use osnotic effects

FS i hcre Pgﬁ volrume or if the volune is
restrlcted by the pol ynmer structure pressure to

e”hanﬁemQBQBQQ'8ﬁbi68dh9bﬂﬁgsboﬂéhlal??E%at¥trb€t§
enbodi nents o e ITnvention the swel e naterla
éﬁﬁﬁéﬂlﬂMeC§W@FP§B§ea§oﬂ?ﬁ§F 8dUF¥?énﬁhP9hcéﬁﬁ?|§é§na

§ﬂ@bkwegeargﬁ@hhagaaaakblV@ommagcﬁg@hylagaﬁgaEangraldlng
additive may e. conpri.se organﬁﬁ Sltlv
g-

SRER5F CRACO! Gafit cEAB Fi-ve. TR SheR] Gt Lg Korting
Hddhti. veimay 1 hesaREaERAGmbHUS CDeaGemgaaylocahlye used for

%8'dbralHXE&OB?EB%séheBnESaBEéﬂgeéitQhe wires may be
shape-set by performing a heat setting procedure in a
standard convector oven or in a vacuum oven at a specified
temperature, such as at temperatures in the range of
approximately 40 to 120°C as for certain shape memory
polymer wires nut not limited by Tg as for those wires,
while fixed on the core. After the heat treatment the core
will be removed and the medical device will be cut into a

suitable length.
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water. The swelling-pronoting additive may be basic,
thus creating a locally basic environnent when

WO e@oigsg7 Wi th water. It is furthernore envi si POEEPI0AVG1116

the swel | ingpronoting additi v may be pH neutral, thus
not affecting the pH of the | ocal environnment mhen
reacting with water. It is preferred that the

swel l'ing-pronoting additive is bioconpatible and
prefemablylabsasbdoﬁegraﬂabbEalhmngopEoeabsdmaentSmptise
th%l ab ?nt r?%rnlxe mgl#%ggggggtgomakegaXy EH% So%
sweﬂﬂah@epmenetﬂa@ addi tives. The polynmer matrix may

e.g. ?ﬁe c98985§@5£§ghe @okMgeﬁlrghﬁa e.g. be circular,
swel I 1 ng-pronoting a addi tives may dvantageously be

aged  f 6ECEBRPEORFr ng 't RBYr aFBS&bSBRPEI 6H16FLWEL EPraRgaid-

thus theuratecof sweblkhrg ter obheiswehl ableneaterial .
Inenbodlgggts mheFe t he nedi cal. devi.ce does

ot .
EBREATH A SUEFTablE poPgRereCongll PhgspromSEPAGments of
aﬂdrthvestabe ah30cbe§pcee|bkeléeetthe ampbktmgn of the
6 28, TR P gL 08 oL Lhe SRl g PROTRL | 08 cca
smerhebﬂesmaeérpartand/mpgrahaphydare@t@he ﬁédtbelmedlcal

device, apd ﬂaxaaher§9yoa€@ekeéarertBerQﬁgreﬁabbenmea@eal
particul arly ysis, of the swellable materi al

dRUIERe %@dﬁ@@? l@gpéémepﬁstHﬁstﬁﬁnﬁéﬁsﬁnéuﬁﬁvﬁ@tlonr the
amaéOboﬁtgﬁablegveiﬁecuageysbeaaahaeceeaby bhe layer

dat Ex f f [ diti
ARE 28 GaRPe barase, BaPl LS abveHPT ARG ot PhcPUPLLIRLe

matbraelclaysleahe amongapactéybséanaessnayebeof Another
' rsed N

O Py D e PO TR TRSRROLYTRE TBAC Xghtanie
mé@@ﬁlﬁéchanlcal properties The pol yner nmatri x nay

e.g. bg eoﬂéoeﬁgbaﬁﬁehespO£MeEﬁedﬁcaynQerle& Mgef Yhe11
bi odegr adabl e p &ﬁners are. nentioned._i

WO

Ebé@?lﬁ?@@TSlﬁﬁ? Yy s€ |ﬂcoP85PaféelﬁeF¥|ﬁnBy ref erence
&ﬁng&eueghgﬁeyy fioe.abkk puepeses. tEmenpheeeoéﬁﬁl

i. odegr ada matrices are e
dorones i08a BoBorinere Bphat rorate; g, th8MeREbY of the
madupdé dapnobactbaedegr$NCD¢tswehéuhylmearbendﬂéﬁerent in
The sswehli 0 EEEeEhsOb ! BRestehbabl e mteria

onprising a polyner matrix conprising a . .
smell?h@ pt oAbt FAglagentorhgxbeCéatisedrbysabsot prEbhAon

e pm@b@rbeabeecew@bLgegﬁ&@HQQIagmeg@mbnandégehbms a
enrcal reactbons betme%npthe wat er an

Wel'FFRg: pronbtfng2agentt Pnlal pP@fePF%geeﬁﬁearﬁEthSf
kEEgenménﬂleno Theminpnorngéaneecaddbireveredaprabsgesia sakt
ge 06 a|%IUH1 Exanpl es of useful cal ci um
n%oun S are shown’in Table 1 .Table 1 The swelling
potentlal of inorganic calcrunrconpounds AR is the

rel atjjyeryol uge €XPANSLEON Rt WRENLERG 21 device are e.g. a

body vessel adjacent to the heart or a heart atrium. The
target area may e.g. be an orifice of a pulmonary vein in
the heart, the pulmonary vein adjacent said orifice, the
right or left atrium, the coronary sinus or the superior

or inferior vena cava.
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starting material and the reaction product, based on
their nolar volumes. Silicates are another group of
wais@bokdernor gani ¢ additives which of fer swellipgr/arP2007/061116
expandi ng properties in conmbication with minor toxic
properties. Silicates e.g. Clays or funed silica offer
physi cal swelling by aligning water nol ecul es between
i ntensi ve charged surface structures. Natural or
synthehieoheyetedrséhbeatﬁesteuefutee ofitentaon, the
RegaLticant ;change Lo uol ume due to,their bigh surface
area and“therr eFeBfrgstati € cﬁgr e it Re presence of
ekewphel yteshi€l ayssahematsoa&éefuﬂlUﬁorgaﬁdCln Figs. b5a
998'%bveehﬁermeeaBBQrgevﬁeg mb rder Lo, MBXLALEein 5
swel properties of the resulting swell
rabErtarinehe E?Q?Oﬁayyb@eéﬁﬁ@édeéhﬁﬁetﬁéoboﬁyﬁer
ﬁﬁhﬁp&léﬁeﬁthkM di.gpersed, d@@mvexéeleabee state andihe
her contenig above 79 olnto t he gner na%rlx AS
ﬁﬁF 2pFuséftl MEFagaits ABENEENFP P( &85t hEYBhrBpdan’
Ehabwaogpce|ao4b¢ ﬂhéded61gtdry BemygnhteTeepaedscam
1. _vja suspen rial ..
L reray 4 Baer a3 B Sroet g adatCovACand s pol birdr 42
ﬁetrﬂQChaygbetsrépaﬁéddeyl@eﬁwoahdpﬁg,Aﬁheehthe mesertion

Bﬂemﬂhgr98%§§uﬂ8t98h¥”%5e'BQQ?&BM sTREcearRQuURELAg. 1
process is t% pi cal based tw n screw conpounder

WRVERSi ¥1téd ﬁnfﬁrméﬁgﬁﬁddéééﬁéslPotpeaF?§%eéréﬁ@ﬁat@he
ﬁ@dl@@mdaévﬁﬁe|h@rbré@@@bblyAa§9UE@@Hetadﬁhtlé@ab@ly the
incre?s E%ogg bility and flnal gEcha b h
propertie Fh&oC8ipolhd®i {5t 8r EREnPrETet eallEe the
aecildcaTheéegontehtsr hpge ohsehisdaddi tkgefiisafypetaikyy

Qhé L% by T@'??Ef8§852§ Eb%kg H‘EQeéaﬁgﬁhggﬁéloPeﬁﬁg

E°0f "stearic aci to" no
ﬁpehwaééuet@ﬁélSW9&ﬁépEochabﬁ@peﬁ@pesoflwatﬁé |dea
process, the filler is already pre coated onto the
fillers surface. In addition or alternatively, other
tensi d&- FFKBPHABTEPTGEs thGhi Ehealgdéfabl geyf Cphaccording to
pbmeeeﬁbﬁglmeﬁﬁeraEutEeoﬁnvhetmahrmaypebmﬁEESenayhekso

nsteag stearlc acid compoun

Pt - REeag o be SabTrGReatt SF R RPERI Ay St Qfgecia, or 2

bontaetruTechnai.cal solutions to achleve this goa
starts with providing carefully pre-dried ingredients,
the use of dry inert gases to isolate nmelt and m xi ng
areasfrBaft ABOERGF r BRARALMNGRAE AAyTAPsONEEBFdCThethe

hypieal @@ehbegc@ﬁﬁkm@e@oapeymgaun1ak@age&u@ahbeprIor
to grgﬂulatlon mEilln forces created

i nor gani-¢ éﬁd??b@@aﬁﬁ§ Yor i BRET8XP nﬂ“e@éﬁshaéa and ©°-
EthdgpoBynermeﬁtbaaeaebube PELA. cbnpeidéngt @ sedlteble

R begaghgg 8& EH%O its target area (60) (e.g. an
atrium) in its temporary delivery shape. The dotted lines
represent the walls of the vessel or chamber of the target
area (60). The medical device (61) may change shape from
its temporary delivery for to an expanded delivery form
(not shown), e.g. by elastic self-expansion. The medical
device will also expand due to the water absorption and
swelling of the swellable material, thus obtaining its
further expanded shape (61''), where it cuts and/or

migrates into and/or through the wall of the target area.
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pol ynmer matrix, additional additives |ike clays may be
conmpounded into the polymer matrix. The content range

woboovhiw7Tl ay additive is between 4-10% rel at i PET/ER200N@61116

matri x pol ymer content. The i4forganic additive may be

i ncorporated into the polynmer matrix in the sane
conpoundi ng step as the clay additive. In an

enbodi ment of the present invention, the swellable
material conprises inorganic additive in an amount of
5-40%b | t ;and pol yner natr' Ln_an ano

60- 95% %yﬁe tEhijevan p¥e?e B?y Pn%?ggn?@ agal?ngs Of the

anvanbunn mﬁylbesg@@by1meeghunamd8p©bmnerawatdeklwﬁry
@HQ ugt otg r@ %9%5B¥1T@%99tsh§58h EOQHF”QEESQ% 9kEET such

a use féect and a sufficlent
ﬁﬁté@rﬁﬁyléﬁ4tﬁé ﬁégupﬁhﬁé gael] abl ehaaberiral or| Rlood

G@Bbé@$t1h0wﬁh@ﬁeanﬁﬂﬁéMep@hYﬁEhgdéétgBﬁ,1ge§bgﬂk@@ The
g E byger construc ion W th SM§||In% I hor.gani c
gaitr Ehﬁﬁlgéth fBaPCt FBAFSdnd°shgpa thepoI §her
degagdedtd&émpemgtHhageabmhestbepghass tHeansetionhape may

gggpegst%ﬁs éla%llﬁétépﬁnEok %h?ﬁ%ﬁk%Peg 859%% t8f

I ze maxli mum cr ner nm
Fher¥g hlﬂhe0b§edepeﬁyﬁbﬁpﬁaprp@eéesstheﬁetabhy and/or

%h@@bEh%ﬁnéc%98M91§7§ahH Qﬁggﬁetgor%é|k%§a€869 irdeakhange
el astic nmechani cal behavi our and hi gh e-nodul us.

Pﬁcﬁ@égﬁdféPVSFaﬁlFﬁWP9r6FYtH@lbaﬁyﬁeﬁhéééréa§@sthe
eebaheddvieceekast sBaptf paysrod skhaplsi pedapedieal by a
devi.ce desi gns can theref rovi de ffective
SRR U ST Rt L et R
finfilgreblst rudturesxpthdpkdet baflhbsnadwadt ageeushape

ﬁé&S%& F%@gwgwEWhER'@hgaﬁsaaeg& yﬁkéolgoﬁBEE§9oﬁed in a

rogel s are networ
that raferpat &t PRsehdbliieg, l§§nﬁﬁpﬁ§§eﬂodﬁ igery shape, the

g@éh@hﬂglmg9lskarwhlghdM@h@rcuﬁt&h@ despeEsi gnt AWk med
Hydr ogel s are superabsor bent even may contain

5€8W @@bﬁéPéP?eﬁaQGFéVeé?dS§%ﬁﬁgt e EB?yﬁBF%her eXtended
Evedpegebks typscapbytpossasskal s0 ahdegteelofq.

flexibility very simlar to natural tissue, due to

their significant water content. Depending on a degree

of wafke-nagdotabl éesegrentspofisihe pobymesl-wWhkehstaycture

9@ Egghbé§§ xrggg aahrsﬁoas Hk@kSTHE W@&grlgn@ehﬂele

r se nts drog s of fer | ower vol une
ﬁﬁ@Péﬁsé G@ﬁewaféﬁedpﬁaﬁeﬁf ﬁﬁwﬁﬁﬁﬁobéétﬁﬁéﬁaﬁﬁéag a

ékghaéE% ?Eh@ebigkogebntM?|§ﬁ|byvé@FFﬁl§@?nFB€ ?rsﬁE6@fled
roge orm cO nts | Ca Yy a eas e

DL gaet 8 Th R OTRONRILE, + THBL GAREY kit ch28ol: 0%he
$emecéadaﬁdonhéheegﬁoam densicet whglobeacswelihabl @ suitable

Pl ymer _as deschhbed appve andior: 15 _ ¢o mm. The used

wire may be one of the wires described above.

In a further some embodiments of the invention, the
medical device comprises a slotted tube. This is
illustrated in Figs. 7a, 7b and 7c. A slotted tube
containing swellable material (72) has been inserted at
the target area (70) in its temporary delivery shape and
an expandable balloon (71) has been positioned inside the
slotted tube (72). The balloon is then expanded (71') and
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of natural polyners like a chinoline (lecithin) , a
| i posone, a protein, a nucleic acid, and any

W@ oovbiomestT on t hereof . Sone usef ul hydrogel f or PCTYP2007/061116

conmponents are preferably abl42to forma gel-like

consi stency when mxed with water and typically have a
hi gh hydrophilicity and/or water solubility. In

preferred enbodi nents of the invention, the hydroge
fOoEOBRgsconpoBephasane 0EOSE€|EmbﬁdeﬂOtUHETQMEOthES
coherence d 0 t|o ally $ elas iLcity,of t
?égupglﬁgd hey 9 H%ﬁe ?%SZ ||§§e E h ¥he bam?oon may
beossmeﬁﬁs ByecévaaénthbogdsOéndhapecnOSS thﬁk§ubyher

QQEQEdetgﬁéﬁé'Qﬁ2'“)els'89'§ebQEG£QQEH9” QEugﬁgH°E§”

bondi ng. The cross |inking % be ac i eve
6XPdatrencfetpe §§?ﬁéabé?o%ﬁaé§}a hPéhtBﬁe§é9tted tube.

radlath@nslettébeﬂhgélméateagoaeegbéom7é¢ fayby. 9. be made

ﬁEemcaL ks Cﬁiahﬁd w th bi EU|tIfuﬂCtIOQa .
ng- “gPe gBWﬁ € méﬁ@ﬁ%éér BrGEEL8 &t BpfLerAnts cu

exanpl e ﬂaseevoasWanbedjhydbmgehmlﬂartbetEno@Peg@&nj The
Ly fr n t rese

RS e R S LA PR LSRN 8 ok CRRESE

ehgéndabéalétaﬁnéeggoBVEﬁé andnor aégradthgranméYibave

9§§1Q§§nfbﬁﬁéaEE§gabmet@8rb9dMesy§§BUEx bﬁgﬁghagéPhg The
materials can be found in WD 2006/ 12296 I n an

eRBOANRBALOBf OfhENEnveAtEeA, tthe BREEFabl eciacer Pall be
gppkakm&aaemglyhél@gmedpkob@@hye(@bhyb@n@ng@@b@h

BRrHBP Ao UGB ot A" Rara BGFyshPEPACT) DARGS S AogYe= 970

byoanAbthalhaé ceWest bafayet fie, ekNanSAbyOshet lusgf ih the

%égﬁe Qle hydrogel s are e.g. Pro/PEG (tm by
ch is based on cross-1linked PEG and

Polyactlve(tn) Cct oPl us NV which is based on a PEG PBT

copolyﬁsrl§¥§5ﬁﬁgt§@ﬁhms%ﬁ@pgeSb@r§ebygkﬁgsluégﬁbl5@8
allomnng custom zatj on e or nore useful nononers
C

PRORTRALchORGEr 0§BFE 8ancbB2pr-epar eathayche 8&fF8Et Egxation
thanot’-beggbeup eonii shibghefiaceyllacesthsusbdasa(BHEN) ce

L h I h I I
ATy F et Ry  HEP9l U5, CDARY Dl BCEEORSALTIF afi 48 PERA)
Uahéphybyaeyybanudefu@ECENQ)medlcal device comprising an

SBF?XXQFBXk EhMEQCEX'BEelm%%Q%%ed
gyl cery acrylate
hydroxybutylnethylacrylate

(HEN%&hygbﬁéy@hBMhﬂﬁéaeéyb@tehe(hﬁ$éntlon, the medical

g%droxyeth Iacr ggﬂﬁ thacr lic acid %AA) g £
FyFreCaBPa, SCRMR) he EnaLFyFaPes- (npE) Tio~ 8 for a
ﬁehhmhpﬁopamﬂosa@adlestewhe¢€C% phbamhmrykahdbdnetructure
k¥©&h¥hﬂ¥'%h§.§%%1d(YBgé ¥t9¥ %@atgﬁ 8¥§lce (81)

i nyl' pyrroli done; nat I on ere
comprises swellable materlal and is inserted at its target
area (80) in its temporary delivery shape. The medical
device may for instance expand to its expanded delivery
shape (not shown) due to its own elastic properties, a
shape memory effect, and/or due to unfolding by a
mechanical force e.g. by a balloon to the delivered shape.
When the medical device starts to change shape from the
temporary delivery shape into the expanded delivery shape,

the swellable material may start to absorb water and
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Such nononmers can e.g. be polynerized by the radicalic
or ionic polynerization nmechanisns. This is typically

waois@d/oiwr7 synt hesis of the material used for ceet/aR1007/061116

| enses. In preferred enbodi netits of the invention, the
swel l abl e material conprises one or nore acrylic based
hydr ogel s, which are well known for their use in soft
contact |lenses. Since there is a huge anmount of
aeeYli.cThrenenel sihbi serawcsat ar cabhsgtan beeusedptoof the
offer nd to fine tu h dr.agel properties Anot

RS he oaebr P Ple Thas SRy AP Ggar dyer EnsFES: fa, the
thegheanebpandalli zbdrenaadf astuahd ofh thaspeakbsoabmnen
%hQQEShCEﬁg]@thSX@tEﬁ§'§a§5§E aé@éyékﬁeb éﬁged line of
hydrogel s can directl Xnt esi ze % ree radica
poPGrefrzatfonl) fépde%aﬁﬁlé 2- RjdrERYEL RyFSUe.

nmet hacryl ate (HEMA) and o--tocopheryl nmet hacryl at e

(VEMA), . The hydrogel c ﬁ ELn? 2 gémm % of VEMA aﬂ

80% HENR™P5C¥hbwi hg"afi™ aE PLbiTunifnat el ¥oRPERES| pRat the

mhdlbamgdeoﬁchydnmgebxpahdonhsOattanﬁupthefhexgmeﬁbdnghape
Lo F di t

855 BEToRCrs ESnt FOR) B By et FUCT SACOR I S rhaT, aFhden

wﬁlélbéu969ﬁ0@m@ﬂfﬂcuéhESWﬁarlnhQHVE@Awb@ntahﬁumgdlcal

axgaege%aérgogg%@anéaan those of poly- HEMA in any
medi um Surface characterization of the VEMAcont ai ni ng

hydr ogel showed a decrease of surface energy of the
solidIamﬁngh@t?eaﬁ@f@aéﬁ¥@E1bh@dpahat ﬁ@ﬂp@aenaevice may
mai_n T ication,o I ne po X ro

Cobhrnar oF RERsh: B SefunburSRhoe e R Gk bp gz o
YohametiOg Ninberiif- $1ru¢1u€€tobep01999n,pp polygon, a

1:045(8) - Besor gabhe.palvactyl i & bydogelspderiyad
E24n b :

om vitamn ei’r applircation in the healli
?@ﬁ@éﬁ@}loascﬁhﬁéﬁéﬁal product based on this polyner
type physically loaded with Vitamn E, showed very
fast and positive response _to actlvate tissue
regenefafPBR BB TG 58 of NENE HBRE I BRedthBnBREF ST

?aylﬁe USﬁﬁéﬁerga|dlngQQWEEéSEgﬁEmhﬁemhaEhaaﬂea Sﬁcond

t her -used.i,n .degr ada ro t singe e
e T P P e R D DM L5
sheodlghat hbakiedheysstVPs VARN ChhesenanérmatsrmbﬂchThe
QEESEddHHPE§1Q?”géyoéﬁgbhﬁé BUB%EHQQBheg&ﬁHB§i5hk8r it may

hi noli nes provi neri zatil on pOSSI t1es
P@mﬁr6§nﬁﬁ6?éﬁﬁpé@uméFe§y§ﬂen§h8n§lfﬁé aBelieyleompgerial

aﬁaabﬂblé@@onhnméﬁgﬁlémbﬁayﬁgat§ob€@eanﬁaﬂbbgﬂtlEoléach
ﬁrefore referred that either thg cal eV|
f Fﬁllb

RP§ Tt RE &WwePFRBIE Rat 8FFAlONEsEe €cof Fgﬁ ?Vlce
naterEaésfhastngwdegabmatmaﬁepﬁQMUehs whechebhawé material

| a igh 30k A I
734 25gVE, Bk gRLoAl TEEL, SRk e PELoLAR 0! o8k TSt
bendsopapthemWasEycbaegertéa shape of the medical device

when contacted with water. This combination of swellable
materials may be used to actuate that cutting and/or
migration action of the medical device.

In an embodiment of the invention, the medical device
comprises a bi-ring, said bi-ring comprising the first
swellable material and a second material, the first
swellable material expanding more by swelling than the

second material, thereby creating a bending associated
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that substantially all of the degradation products can
be filtered out of the blood by the kidneys and

wezawetwd’ W th the urine. This is advant ageouspP@i/EP2007/061116

regard to pollution load or effect on the patient. It
is furthernore envisioned that photo initiated

pol yneri zati on nmay be used inside the body and even in
the presence of blood flow. In US Patent 6475508,
whiahths medmbamrabedcherehnebympeéebencelbnlbtShown in
ntirgty, hod i.s des rlbed t uses PEG ( PV
By ir 2185 DPOv e kAT ofoF TEFodd bor ABPFL s o, o Scbond
ﬁWahkah@emmahePLAlolB@@nﬁhsChohpsoaldewaateweﬂébnglty

@anhgﬁgﬁagﬁghakﬁet?EHE?'flggﬁ'gwgﬁiagﬁguﬁgge§§al When

photoinitiator to be excited with UV |
?OéﬁdcF@aWﬁﬁ@rhyBPégePOPQﬁﬁﬁﬁgOBoP§n§F§Stsaﬂﬁesecond

ehem el emdikireéal 50R2QEcpOLYBEMSdt BaPObYHBEE 92 to bend
g i vat mg h |s a.well know process in the g ﬁnerd

n aserﬁea% 8FfitcaPP6RTHEERNT Ghied MayIpETuEEH LS
madmcpmlynancehahms memasdshﬁnrehhydmophlHnameteeveﬁ the

paLer 991 ublie, gharacter L5t 65, A0 epaML LS the

fication o ulose to y|e
hydroMybt@pyayeélwgtﬁsemamhbehpnayab@duseangsaastacklng

E¥QE@9?Ee'Bf”€HbC%E Eﬁﬁguﬁéélcéycae§§céheAﬂegk8ﬁ le is a
Bro ucts described herein. In sone enbodi ments of the

ﬁvéﬁV?énWlFﬁeWE&ébléﬁmgrﬁﬁ?ér?aﬂaasﬁppﬁsésférﬁFxﬁw?élable
ﬁﬁté@hbageﬁnaaat@nﬁué¥m@yﬁﬁt@Ela|seEP?dEMétB@ﬁal the first
any of t ot her s a
i oRla R AT e gbabgRoS BN eRack ! SRal Falan Ehedh Ene
P¥Aowdl mateeaté, athéabbg bydrogeb. aSbehdbhgndssoamated with
Lpst gnoe QSeEe%th$§r9V19e8& gébagtEhQFEQrOf an

aqueous reaction mxtu rrsin ["agen and PVA
This I§ @ﬁYeQanﬁr@fe@reﬁléhaﬁnghaa eyesobfiabhe second

RALXPEBES tQ M'ﬁhgh@yh¥g§§9§hllh@ thbﬁ caselaBYA Qbm9§er
to sol uble coIIa en around reacti on occu

PRVpREsentédsf 5 P?glﬁécaggg %ﬁ¥§r|ﬁ?eFF@rélﬁFFhswellable
mbkeetiast akiCechar gedthtuncbhenal goegpsweIhisgppkymering
bleng may be optim zed with respect to its biologica
gggBlFlty by chem cal cross linking with

gl ut arghdehyde, lapiechoforhs tovateaveboadsewntherial starts

B&b Exga”EHQ QB?HHAA? ﬁ@%'égégteé“8t§9ét8ﬁ§EHE

blend is P g whi ch was observed as
ﬁ@épﬂmééﬁpénoﬁayé? ﬁbﬁ?l@é beppnadésat ede¥iiFracestatReny

§urra@eﬁharglexagéedwﬁgec?glag@g ﬁﬁsﬁ|bkagﬁLglﬁe or spiral-
-supporting c ayer _bejng attached to
e AR R AT RS g S S TR RN
treahgedt sal kbws growkheef teadotbeklalvatel | swedlPEF will

ul ar f S i liga
ﬁ% t%FlgegnE%ﬁeﬁés maseéég n@ @ gg%g i ne
npchaﬁhealaptwpeiaves amdedegradabateﬂy ohepohiyef HEMARr and
%h%hinner layer may be made using the same matrix polymer,

thereby improving the compatibility of the two layers.
Layered wires may for example be obtained using a co-
extrusion process or a solvent-based bonding process.
For example, two PLLA-based layers, one of them
containing Bentonite, may be wetted by chloroform and
afterwards pressed together. Due to the aggressive solvent

property of chloroform both PLLA surfaces will immediately
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bi oconpatibility of collagen. In the formof a
hydrogel, the blend has been utilized as a drug

\V@ammme%7systen1that target danmaged tissue whi PEI/EP2007/061116

rel easing controll ed anounts ©f the drug.

HEMA col | agen may be used as a material in sone

enbodi nents constituting at |east partly a nedica

devi ce. Anot her group of type of hydrogel conprises

EVElQpahy bwhaykpygerakirdoneptherP¥PseabBpiiSiyNgs to align
drggelé are regort?d as favourable s%bstltgta 0, the

si'fi ¢On paged® | ant s and have been tsed rn-breast

Bpplants. ekydrogébrbﬁbkad vapl ahesopee wapellbagedoandd by
@H@SsﬂgﬁlsB%E’B@Q@Eb%etg8d¥oh€98E'98§f588£“o%rgﬂé £WO

I'i cone oi The hydrogel conprising PVP preferably
ha¥ethe capability to pass the body without

SIgnlAhcamteﬂﬁhabebl@rbabggf@Eee@epkspgy@hthseflrst layer
a é drogels Eo risi droghlkb gellul 1 .
ieRUC ERER 5ESnORFORY OOV D8I Flifocerbhy Y solven

ahsomsgful and are capabl e of degrading in the body

wi t hoyt gni a ga Spo Sor f the_

speci T1Cbmboir bt 5057 PHEN Roenrt 8ach 11 hgw bol~127er
desepi bedewbt hor eheiencectioasheaatcorpanpengndpdwinagss of

IﬁbspkgggﬂE'9Hv€ﬁ¥loﬁo§ﬁMeEheQ§ %H?Ogbegrbﬁaﬁéayu51ng the
different fornms and should not be Construed as |limteéd

ﬁém?hgr@ﬁﬁéé?ﬁeﬁﬁstgéttW@r%ﬁYﬁéréﬂﬁeSrather t hese

enbodi nents are provided so that this dlsclosure Wil |

be thorough and cqomplete, and will fully copvey the

scopelBt SPRe THOSHERGRC FooFholE SRPFIEIST THE BPRieal

dTheiter nbmpkogysusedilhetineuldet akl.ed desciilpbioatefl in

kageerbpd! TRAL Sobl! HSLEALRD Lot NELACCATPARYLAD (102) of
s is not Intended to

theenefonall Aevheedla®Phgss heké th@eﬁngeﬂéketmembkéne

ehenent snel pusane; eabpdihneAts 3& E kBV@HEbOEheamedlcal
medi cal deV|ce has an el ongate ar _shape

PRG-ReaiLE0) GBsFRosEaHEARRE Brd: Bbi kBediPRLBLPGLRFiaL
smozalpkbkedsbruﬁéumealchnrﬁabhyetmeoaxiahthe@gphneﬁon

sucg elgg%a % ﬂ cal VIC % %g gast as_ .
FeRg &8''the d|a roof -t alcSP evrc@Ypref'Brasly
af tbasﬂos®@mgomgehanham8tmendnaneﬂeheramd,eeeg ner gole

E@ﬁ?r thﬁ ge%§a§ﬁo%90%%koﬁgéé EH@ntRBeeqPQngkeEhgffllled

I Ca I Cce such
ﬁﬁ@?céﬂOéévﬁééet§e§hoFbérSWﬁéﬁa@éeom@gﬁrFﬁé didretBrY. ©-9-

EBmpeiBeerhedl ABIES pafidkhe bRYENt kes, ahaeoﬁeay@@bgel The
ructu exe

dev onpri ses rln I|k
Febdrhiat PoreRrs 108 a8t SheuRERbEREE maacAna laB10D)
hbyee glngubbtaotmaédynedleakldeWyceSnééei canpri si ng
| ahl ae:] 1) are shown. The swelling of
88§%é$?g e hgﬁerlaﬁéboth i ncreases the ring
t hi ckness as

A further embodiment of the invention is depicted in
Fig. 11. Here the medical device (110) comprises a
biodegradable ring (111) containing swellable material
which ring is attached to a non-biodegradable part (112).
The non- biodegradable part is used for fixing the medical
device at the target area (113). When implanted, the ring
will expand and grow through the wall of the target area,
e.g. the atrial wall. The non-biodegradable part (112) may
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well as the outer dianmeter of the ring. The
ringstructured nedi cal device (40) may be inserted in

wa@2aelissery catheter in a |ongitudinal, tenpore€yEP2007/061116

del i very shape (not shown) ahﬁ3locked intoits fina
delivery shape at the target area, e.g. by suitable
restriction elenents,such as a sheath. Upon delivery,
the ring is released fromthe delivery catheter for
prpfantal iyonecand-exdpandsitoiatbi Eak exp@ededrshapefter a

due, to_a_sh ffect .and/ S|I|entl
%P?le"%hFan%aglge?ggg rﬁ% By EﬁOd?gr€ 8% gnayﬁa dli Xe non
b@ogagkadnglandammll1m2ﬁ|matehy tatgentaraadkéﬁ3)
m grated through the walls of the vessel or chanber
where it has been inserted. One way of inplanting the
ri ng- 80Pteetr egPREHTEAr déviee RAVPRAGLIPE LA ahpvRdéd, Fig-

tenporar yadel bvaky (shapecdurihng hb@lbaieabwaeeamdzo has a

Enfoldh.% it when |t reaches t rget area Eﬁ g?taln

fe 7 halFCdBI T VEFY §hape. *AnBE 8r gogsPBPFFW§ 8

masemta&heThedmeahchVdeele austharghtreconfpgiesati ehements
d [ .Ves S 0 f | 4 f

g@ sk§§§ Fﬁe ﬁakggéggng%Egg bg%wéeﬁ gﬁghhgkogta% %h8 braid

ﬂ@gefshau0§et6vewye9hapetaﬂhedlwethawavértﬁheh@lements of

EWEHE891bsm9%¥kﬂglaw%ﬂﬁee§é§%d'Bnen%aﬁedtﬁé bPgid-1ike
ringstructured nmedi cal device (40) and . inserting the

RWeréecpd3yevAFBugRPatAoPé 24} - péPforafiAglt ABVetRePt Fig.
endmaf, bheopengstruct yeednhaefle6akbadeveeece40), FibdS 8a and
ing the ends of the nedical device together. A
di cal device having a braid-liked structure
typically conprises at |least 2 wires which have been
i nter e Cj I - -
brai i g S5aeardsbs 6 80 FRhobn o brArder Roe0% priers
OrlKatKéﬁ?EnQaﬁﬁéMfOrvaﬁéﬂﬁtsiEEGEReGﬁﬁH &heoswellable

%ﬁ&@@ﬂxlcaﬂdbﬁhu§eéoBQEo§@%n@r@hé'89c65906§5wagﬂ§eto the
brai ded, the wires naé be shape-set by performn

ﬁ@ﬁ%léggﬁlﬁatBFéééduF UPn 3C§95H689dt80ﬁ9@8t8Wb83éﬁ98FS of
theaiv@eduiayenhat madspeci ticedctenpapat uee, asvebrasr or

at .t enpe the ra ge of _appr oxi 40 to

Ro5 oL SRRl SR orPar N RhERaT  ShuR R BHC RS o akB oo ox

nbe bivpilfledlbymdgeasafochehosé, Mﬁﬁeg bahmherfaxedngad for
ﬁg%g €n A&hgrakagsge@k &5@@&"%Btthges@gﬁ§awhb'mQ@erlal

Ical device wll be cut Into a
SU|tabIe Iength The wire used for the brai di ng process

nay COAPEbHBE §M@bh@ﬁbﬁtﬂab§ftﬁb ﬁﬂgsﬂﬁy @M@Entlon, it is
| etely gon5| t of swel | .abl e g?ten

BFS §r§88tF Atof "EnB /FFeCiay e g1 "Be® %uFESIéWelééﬁﬂe
mectangul as, det agpy mhheheshapgesuftabheuﬁop brabdthkefter

SHBUSLUCE. oL CRLIRE ! Ru00RE 0oAcARERA! AREOLS SULLLRS ana
even more preferably in the range of 5 days to 2 weeks.
The onset of the swelling may be determined as the time of
incubation in isotonic phosphate buffer at 20°C that is
required for the medical device to expand 1% in at least
one dimension, e.g. in its diameter or in its length. The
expansion should be determined relative to the pre-
swelling state of the medical device, e.g. its dry state.
The barrier or matrix may be arranged and configured

to obtain such delay in swelling. An advantage of delayed
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the invention may conprise at |east at a portion of
the device a substantially sharp-edged cutting form

wo@rioentwdr i n t he deS|red cutteﬁg/nigration di reCct/EP00D061116

t he medi cal devi ce, radigily outwards for a ring
shaped nedi cal device In sonme enbodi nents of the

present invention, the wire contains several |ayers,

and at | east one layer thereof conprises or

essenthagl by chasi shs ntdswell abkeceatveniliabe abvbeeetwith
al gn y sections there ot he er
ﬁp§89H§? egseniﬁalpy co%glste%fqnﬁ s&%FIéb?ng erefPre
lekn é@helenboddmemnsegtheenedlchb tevioet mmgashelfpbre the
EHE@?H@VH?B%%@Q@h'¥ctQOQ nhet Beradialky -and.

[ ongi t adi nal . e. he sane tinme in severa

di rections. Due to the construction or the shape of
the nedicphrde¥i-cer hberdeognee RhvewehbtAgrMaY18€ namely
different, in diff ren& glrectlons of Sﬁelllng The
WPy BEOUSEE FRScBAteke Lof SYRESpFéSBnISFRGBACROnSTTUCTUre
typi cakthynhave etabslsegtaodakodknepstbesswsmﬁhbas a

ra ef

PLREE gl ohorhdfe" nhre G EyEh HaYe hrer SPABFY PN PRe"
mahgeleﬂ O0r3eOeBahnty &eeﬁumesérgeﬁeaseéﬁlﬁeenthe small to

Q@gbc%hedQMEQQ1ﬁﬁem§t9rlélb9gpr§§ée|TﬁQJ%8§EEeE°th%atrlx
heart or a heart "atrium_ The target area may g

Qﬁyo@ﬂﬁPcéO8PréSEuPn8ﬁéﬁ9r@§?ﬁ PﬁlVﬁerhééVﬁr tﬁ
pul-eratyovei fagdpagenbesgedrornticesihfear ighkrobr pins.
#ﬁft atri,um the oronar&esgnus or the superior g;
TRAFePFEF 1GENa cROAT 1A 18 fHet “BRbHSGFnEnts " OF “the
pn&emEmomatheonedlsamldpekmeabéﬁppoieeea pelyggonThike

FFFgﬁggr?a HBIS ogetg EBHﬁ §ﬁggna hb%ane or a

strated 5a an Thi's "fhedi cal device
fayle. g. be |nserted in a longitudinal, tenporary

del i veny @B@E§e§595 aagmﬂﬁﬂbgubﬁeegr'ﬁBQe'EéaEhH | 1ayers.
del i vered shape ) at the tar&et area. The_npedi ca

é@vﬁ&@rééﬁﬁPﬂseg Pﬁaeﬁﬁsceei}na| B%FAg FYPEE2beYf 6FPEBYTS
At @ depokygong WhechedeecakadevViece bBYtBegbatontai And thus

forn1f|tt|n S 4a) for locking its fina
very°sh gpg %3f9erSWﬁgigﬂgertlon and t he

nanlpUBafubnpoahengoﬂygenssmauceugedbﬁedppéhedevseeg

ghle gLt qy@ﬂéaﬁ'? ggp HQ§OE§EQSE aegﬁodlhe

|ca evice'Is usted to fit exactly
t he gé@néﬂr?m@PdﬂﬁenFaPéthﬁreav€etgonthehﬁtbﬁé¥ler is a

oBge - beemeagueabageybee has .bgeprmbAseEt @dri Rakts EhRakmall
dellver shape prefera ly o ergﬁomn b

eRast REf |éWP§éWP§£l 550 PR-gpa! Folng Phg séml-permeable
bbsot ptsoaref captbie bt bsiédvhgi apedsihbat ct hecsedirea

9%¥E88 gs cgﬁngev1ces according to some embodiments of
the invention.

The barrier may comprise one or more biodegradable
layers, which initially prevents or reduces access of water
to the swellable material, but which degrades after a
predetermined period of time in the body to allow the water
to be absorbed.

The barrier may e.g. comprise a closed, tube-like
membrane, which contains swellable material in its

interior.
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some enbodi nents of the invention may conprise other
structures such as a circular structure, an ellipsoid,

wo@rooa/olene- structure . I n yet another enbodi mepcT/@P200NE61116
i nvention, the nedical device3Tonprises a spiral-like
structure. This is schematically illustrated in Figs.

6a and 6b. In Fig. 6a a nedical device (61) conprising

a swellable material is inserted into its target area
(60) fe. gomaneﬁbbﬁuﬂkntﬁ bEsthenporanyidel i yveeymshapel
Theldotted Li es.re resenttthe %gkl deElEQ% ve seg o&hls
cﬁ nber ~of ?ﬁe ?arget ar ea ?@8? Themedrcdl “debre

(6%) baapachangéashapestfom ifvs teﬁﬁarapyudelmednyaﬂor

Lo an-expanded delivery form (not shown), e.g. by

el astic sel f-expansion. The nedical device will also
expand due to the water absorption and swelling of the
swekhabl fogBEebicahcthiabsoabt aining its further

expanded shape ere t cuts and/ or rate
R P e RrbgATERE AT the fRESPEFGRE. GPeohgifiar

dedhcalcdapmmeeacaordeagttOnsoﬁerehbmdanenasloﬁ thaponent.

ﬁgegﬁkgﬁe?agF? Bgéellveﬁgné alég ?ﬁor Be? area Xe ot

@g@h astaptacni aamroneany @eh@ﬁtpdrﬁrem th@ bsapp or

Qbﬁ@gs¥§§$ebf LA @@Fﬁﬁdénb'%éyﬁothtbnghégﬁanekﬁan51on
desired he nedi cal device may then be forced

EXPRABSNAt 6UaR eRpandedPaelElery @ﬁéﬁé}a#hl§ éRﬁéﬁaeda
flethvah y¥ashapeomaynghesmpenthe, skatt kAg pempinkekohhe
éﬁrther change of shape, which change of shape

5VFdés the cutting and/or migration action in said
tlssu@hEOCbmbtneated ofhenchangedohgshapéobnoentihe

LApOLALY debbyery Shapaolhl on! begexpanded del|very

or exa e actuate a spring function

|ncorBb?aﬁ@@lﬂﬁbﬂﬁemﬁﬁgréaﬂ d@dlé@e anrtheratabpetion

apfbehegxpangablesbakhgen, tandtehadeshapecRBABEY of shape
effect. Wien the nedical device is positioned in a

88§FP§6966§Vt|6n ath?anF§h§%pﬁﬁ888t68P|98W9O§ﬁ85eChangeS
thepsvwel | i ng nay start, and the cutting device is

trans he e nded delivered. shap

furt haPoRtBRAed Ehapesare &att PYartry L HANRE VL Bot Re
saéatnnglyThéowegmoabSdeandelCompylShageéosplbalpkekerred
PhEHCLHEES],S 11 YBh EahLY Pl aPALAE LROMA WhEe. o TGV b

I'S woun ar oun a core, IXG af termar heat - set
agmﬁ@nan§taﬁaaaaréaa@écﬁéraévéﬁt@rthﬁ GhoRgRUAT 09 BADEL

@e&ﬁ@ﬁk&b@@yteﬁ@@fékaﬁﬁleAftﬁé Eh@th@@tabE@éEH@Htcbﬁﬁonent
core. wll be renoved and thge §8|cal d Vlﬁe\M||
t

be
Ba¥ Pht 898P56M &BI 8°FBAGENT! PEEPI §1i APPRE fLRGesBf<
1@mpo6@ryndeIheemsedhmpeetnayhbee@pandédtﬁelmweesd shape,

QSECE Begwéﬁﬁxgle'ﬂa%efuéﬁh% e §aBedLMeRt § 0L L he e

nven 1 oNn
change of shape from said temporary delivery shape to said

further expanded shape.

In some embodiments of the invention, the medical
device comprises an endotheliasation agent. It is
particularly preferred that the endotheliasation agent
comprises a capturing ligand which specifically binds
endothelial progenitor cells and/or endothelial cells. The

capturing ligand is may e.g. comprise an antibody, a F.
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nmedi cal device conprises a slotted tube. This is
illustrated in Figs. 7a, 7b and 7c. A slotted tube

w@omvaiswsrng swel | able material (72) has been i PGEEP®A7/061116

at the target area (70) in itstenporary delivery

shape and an expandabl e bal | oon (71) has been

positioned inside the slotted tube (72) . The ball oon

is then expanded (71') andactuates the expansion of

Ehegabatted trebepkbt-@ kaaexpﬁbdedtdehiVﬁéyesﬁapeseful

ft 1 mhlch t he baIIo n,may The

% %kcﬁ nge oPdshape |nFo %ﬁedfu ﬁgrbg 258 sWthh is

@ﬁzbrpomstaﬂ heasnnphvtkyfaCEGaeednbytsmehtﬂmgtaffbheall

?ﬂ@bb@g%e Bt bV@%8@ 8tB?s%h%EEQdCBHB%81IQ%n§|Qhﬁeﬁethods
be nedi cal deV| . a tube of

§@é|Pé@ﬁécﬁﬁﬁeﬁlQﬁdlﬁﬁér@?ﬁlﬁepﬁﬁﬁérﬁsl§ §E€nEsPﬁgaa

E@ﬁ@hetacmgkgEtLebo@tealtharacmbtkmg teal sn Eh@lbody
@g rnis deS|gFed to ae E abli S|nklar g .
I FBonSexpantiablte®8t GI'HPESS %? eFedtefl T RB - pg Pepptrix
naythaqetharmedscﬁmrd5v$ubtabyebé0boapdesdreﬁ synthetic
o. T i.mol io h t ube
PR h b itk PER TR RNLEE ) DRoR - hgagL okt Bl
pedcedare astforoa baﬂV@ﬁhYéﬁpanQéﬁpélstéhE m$hélx may be

§59F5§gdtH@enb§u95§ﬁ§r@QEMrQYﬁ&gﬁgﬁﬁrQXlgndQEEﬁlb@
befare it eann s ng in the target

5PeA29%he fhpFant afilAtray ém@rPB@UEeFﬁéPﬁéd HSPnfeanix
pxteppaktohpbeed 5@chua$e@ebablQamcﬁakaagerfréﬁt@bout C60
%éxa 0 238 ovgggro h wi.th endot helia cells,
dFegHtdevile r £ EBOSwERI PARECER pah eriﬂce o8
asdeﬂbbdgeloteééseoaltbalmedmsamayebecaseﬁbb ehtabodies
PEd! 68! ko8  CRTPLLOLAO. B0 9¥aLoSLIUGEYLE NAR L be

sone enbodi nents o e I nvention
redpeah deViip&ecompieseseatpbr aPd- mRk&istr Gelhpeingee

Ehfder8nfarta sebepabicanl hustrati efe Whehenaitubukans
brai ded structure is shown. The braid-like structured

Aedieargeéet EeaP§1Pr86ﬁ6?F§E§ SRelfaplediaper PEV1aRd The

kstibseattedmat; besdtargetnar egpb80pfi Mohbslbaaporary

dellvea¥ %hape. The nedi cal device may for instance
Baﬁa I'ts expanded delivery shape (not shown) due

to it Bowameel ashecupeopér titel, endshhpéiapabrynetfents,

@Qgégﬁgﬁ¥§ g HgEgE?bBQ 9§ %o”@@??@b?@% f?écﬁo€ QPoQM to

on“to th lvere Wien fhe nmedica
gevhes staPEsCRe EREAGE éﬁaéetﬁﬁéﬁﬁtﬁé Véﬁﬁ@ﬁaW9ll Hence,

Qﬁ'b%ﬁéyeﬁbaﬁﬁmbﬂtg thecgxpgrdedndel hyenyishapeomphesing
swel | ﬁ ﬁaterlal % start. to a sorg ter andsmell
ThHe©8 PhgeresuPPs PR EhahgFnyctheeshapE16Ff TAE P
aedhoabddeM|ae édoahthgeempamdgdadeth@eﬂpcshape ba t he

h h
T e LR R
médegé dSHlaﬁdlabyhanBOdmt@Stheomdradehv neesgeof the

endotheliasation agent. Once anchored in the tissue by a
layer of endothelia, the medical device is separated from
the blood flow, which is advantageous. A cutting and/or
migrating effect is not hindered by the dynamics of
surrounding blood, as the medical device is firmly
anchored and cannot be flushed away or dislocated, which

is an undesired effect.
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Overgrowth with endothelial cells may ensure that the
nmedi cal device will expand into its further expanded

W@ bapm4dem7 a desired way, and that the cutti ng/ PEDERLIO0OTIG1116

action will be perforned in the way intended when the
medi cal device was positioned. It is furthernore
envi si oned that nedical device nay conprise at | east
two structures selected fromthe group consisting of a
ring shruemurembadpmbygsnofatpelygoentaospitaé madical
?ralgé §nsg %d tube, a.fille ? ﬁube %98 8onb|naglon%
5f 71 R9Ssie enﬁogpnen?s of the°FnVént ion2
fredstabndedirve wempbesesmarfisedt iswel babkenpaver pal layers
andnanseco dm@BH@éiahev§ébd first swellable materia
having different swe characteristics than the
secondXp@PepFaPt Wﬁ@fgécgﬁﬁgﬁaﬁéﬁlQPCHQ§P9Fé6 beagiferol,
%ﬁ@bh?bhﬁ nmaberbakmek, i h1ABYole g10eArswakhahke
Egterﬁg n The first smelgable mat eri al d thi second
FORI AP NHES - ba"FoBaPeg© éEeﬁPZFBGEa&ﬁ 6t ier LgPeaese -
Sep&agéeabecaB|eﬁﬁemﬁthenlhhbrneﬁnoglddQM|cessﬁheand
[ : I and.the.se ri :
Rb Rl S SEb T nal i Pho And A&y LRer SofectLe co
bendtortet héhairséochangevehenshape efirfhecnedi thk medical

Q@Vh@@ W@%H 68@@%@%%95@”%Bum@tEértIEh§aQQ?bbEéEHOHpOEhe
swel 'able material's may be used to actuate that

EEPF?ﬁé ahdPEPehtgFaPPohlactPonTef fREIReBRrYaPedeliaehed

ko @HQEBDQGEEEHBfOEhbhﬁeHmMthH@ﬁlcbh@cﬁeﬂﬂﬁathQVWéel—
0 I se a.pl-rin -rin (o0) ISl t he Irs
B BPh L DR e ReeP o ChAG 4 GolbHACHED MRt Sop pdePrpge” *bne
swehl abkbopat er embeddpapdinggroietbyoswehbenglahanst hé
t e C a~npe
B R L A P 1 e
nstepganMpE Fegused. Femelekévaediredp ﬁé@W@étQQG)

Eﬁﬂ@ﬁbé@%saa§@09ﬂér§ﬁﬁhh@bhﬁ gebethabr(23howhkbehuhasnache
| ower swel l'ing expansion than the inner first

SREPFaBlecrafBFrfare WhERTeRpBEEHESaPér LRENNEd1ical
denbb@amagnbefattésheandoseﬁenﬁeamebhabbelﬁatesuahSdrugs

cau s. the ned e o_be d I|ke a,.heat ed
BRET ok " oer FOBPCRRYSOR SPRNcbOraEPreusadnagaten.

AéepceOthes neapgs thatgthd @utEIedFaﬁetbytbmlahemaynge

ﬂ%khch@&rﬁésﬁhguﬁe8989¥t&@5§§éb§HQE99e.NHLEhTB?MSE are

Wi res may repared using a stacking principle
eRe - bﬁmﬁpﬁ@rﬁﬁéléaﬁ getréel-An exanple is a bi-layer

W re mﬁéCQtCQﬂﬁétS@ﬁeadkaMeﬁa fa@s&'&@hp%%@b'ébkﬁbrotlc
material c ntacthgg a |lay e& g second material, the
FPREE siBFaBFeCRutePrar ERBandPrgthtr 896Y tster| Phg
thaantbd $ecendhnataapabx thereby ¢eceatingsadbendhng delay
%?98'aEEQ WL hhe e WD LDS W L8 LR.CXRASED 1 Qevice.
The delay may be controlled by means of a barrier or
matrix that release of the fibrotic agent is provided upon
complete endotheliasation of the medical device, such that
a release of the fibrotic agent to the blood flow is

prevented.

The medical device according to some embodiments of
the invention may be structured and arranged to be

inserted into a body vessel and to subsegquently change
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It may be preferred that the | ayer of the second
material is a highly crystalline, non-swellable

w@odognmess7havi ng a hi gh E-nodul us. The | ayer of p¢&P2007/061116

first swellable material may ¥ g. contain one or nore
swel I i ng-pronoti ng agents . Wien the | ayer of the

first swellable material starts swelling, the vol une
change creates a systematic deformation of the wire or

EhapﬁEdWBakedEthe denﬁabnh@gskkuctﬁrbheabﬂ hayehgmﬁreO

n raid-like_or.spi aII| structure,

Fﬁ%nﬁg gb 8? ? eégggﬁdag %eg %I Prg g?ran%eaaso ﬁﬁat

perﬁaeesrthe ves§ebemaﬁlansmetbmngawﬂlbfnaaedthessel in
Qﬁgacéhr@ﬁ¥kchﬁé9888 Lhgpdiameter. Wen a two-layer

wre I's prepared, the out er | ayer and the inner |ayer
may be made u3|ng the sane matri x pol yner, thereby

i mpr ovhngohbeckBpRahkbhEki by Qﬁethﬁvéﬂﬁlbﬁyetﬁe hayered

res na% for exagple be obtahned u5|ng co xtru5|gT

FELESs Br TA5S0IGEntShaded BENAVRGYprEcEsy: ©S810~€
dxampbey eyet@hLéompgedebayersutemetobethpnﬂ@onhbnngmg

%ﬁ@&%? %hengémg?eggéaﬁgrbﬁ 8“&9@8&8&8‘%@8 égﬁe&£@598 is
presse € aggressive solve

pp@péﬁpyedf Ehk@h@tmpﬁﬁbothePdeAlgaﬁﬁaeﬁgtwmlmay have an

hHH%Q'%E%EMémﬁbhsﬁnguBQH§%tOgether Anot her
possibility is to ali e two layers in a first

proceggﬁn@egﬂéﬁlaﬁﬁvéﬁﬁl9StH%l§@F@%n?ro@ ghe system by

ﬁbh@%ﬁ&otﬂb puahthab@p@nf@agulbaaygﬁ@nmﬁq by the §U&%L
ap.bet we cont.act ftTaces.o t ayers
ARSI PN ARG AR o MR L i L
A@tdepasﬁVbéy the sedondll dgelicenitheefierstdbipysbbvanhg
gﬁ?tgﬂﬂl %Hk&hg'§¥§égmkﬁas uéHEHgaén théyﬁﬁsﬁﬂESﬁlﬂg until

er wres are al so en I Sioned as
shBoBEAEARS GRVERE pFesEAE pﬁvéh@u@ﬁSéﬁm t ResecAaylps

ﬁé@@@é@ddé§h68stEﬁe%@”ﬁc@&@ﬁ@ségﬁ 8s HBﬁetﬂgqh@MQEally or
wires. In sone enbodiments of the invention, the

ﬁ@@P&&PddeéuéérEBﬁﬁrF§8§r CEPPI &8 ?MBélanﬁ agsa guide
whkustmgpeda&my5|gse t0acand hBbe Herpltbeiswelkl abkeded
ﬁe - Qﬁ% of the nmedical device (100) is held by
9u8e PPk nbrane (101) . The tube-like nenbrane
(101) prOV|des the nedi cal device (100) with structure

and the S&ﬁ'hé@ ”BEeEhé|pQ%Q@%tp59¥é9€§ohhﬁeﬂﬁgéga£o a

Let
devi ce 100 W t E expansi on upon cont act
Thé PﬁlﬁéépﬁuEéaﬁﬁynéoﬁﬁﬁﬂ§éloﬁévéﬁeﬁhéSIé@ﬁpﬁgbed herein

HB@h@BbﬁﬁﬁeHEnbfoa@goB@é@bninetﬁe ﬁeB@kerh @4} 2Bdudation
Wre 103%9%0; ties the two ends of the f | ed tube
e

E1667M 0§ L TREERGPEABF eSrALerPAPS( £0270RAY Bogical
denprese swethabkehpbuder, fgranubafievang/ endhydesegehd

gg?ivered shape, wherein the device in the first shape has
such dimensions as to be insertable to a desired position
within the wvascular system, and wherein the device is
capable of changing shape to substantially the second
shape when located at said desired position, which strives
to a diameter that is larger than the diameter of the
vessel at the desired position, whereby the device will
become embedded into the tissue surrounding the vessel at
the desired position and create fibrosis and/or create

scar tissue in said tissue in order to prevent it from
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swel l abl e material (102) and the nmenbrane nateri al
(101) may e.g. substantially or entirely consist of

whe@degisatabl e materials. A further enbodi mentPof/EPIve7/061116

invention is depicted in Fig.341. Here the nedica

devi ce (110) conprises a biodegradable ring (111)
containing swellable material which ring is attached

to a non-bi odegradabl e part (112). The non-
bkadegnadabbeemabtrESamsedgﬁanstiwh@getheanedbaak one of
ggvicgaat t he target area (113% Ianted

e 3 evl1Cces p?h n ktegeto a
ring wibE~ expaﬁé grOM/tﬁrougﬁ he mal Sof "the
tlapgetdapeaiteog. athehat pralfiwal bf Fhpulmonary vein in the

H@Qr@'OgﬁgrBQ@HEEaE?rBe§$1§?€QEXHEGE858b5¥1?§cé'289 tQside
It |ntot e target  area rng
cmﬁlylapt|OEelaﬁgdégﬁaé@dap@aal ngeeRE ABAR Of the shape-

bhedgghadabbecpar be(133y B theptangeb BEeankd3rd to a
Anot her, enbodi.ment of _the invention is shogn@bn Fi,

9551¥Rd RAFATHBAY[151F GPTPRPSYnEANEEr 4B e{??%)sald
maslaabraedibekecsmpmmeara andlisbimadeaotraal which is

II b iLC jce_fur
SR o ErlR b A PudR A T TAPEC 158 ST TRR] ave
thewamEQsab€Othélbnapélsaedsswaéﬂabée nwaeAarcont act ed
wth water the elenents of swellable material wll
expand and meke the braid-1ike nedical device expand
as weRefeThéngelPchlJgeliée BheFPéObiQmﬁa9fb€165é@§Féd
kek@tuh@ pedieal hdevicenotnhi geguBatrand 8bstdheand the

Ki net i 1 zed [ b
TR bR El L uP e Daop S e S0 LR B et RaBrRues ve
nateribkdandnt Rug . c@ntaohbamg Qhesasbews ehdwaher to

EB tgﬁﬁhhﬁg'SF”EhsfhégrtTEHﬁthﬁcﬁgrQ %anon%he heart
I ment e I nventli on, t he ms
ébﬁphmség AoBRARLILEr coptat iy ﬁﬁp@hta@ Feasetpapt| pode 4.

eaueLsnbheriedi gahedevicenonithecsuekl-abke matgrial which
thereof, said barrier arranged for regul ating the

4EEeBEOBRIRAEEr CREOVAR SWEI NSRS wa%érba|meﬁ Sggfespecial
eﬁbmélﬁethDQfahhelQEESEﬁhllpMEHWagn Tht k$eprefienned
he £9n et of

LSRR BRI AP Rt A S S AR RN

thsehann mpseﬂerabﬂy8|ﬁOKhelmangesomultdayoua 3nueeks
%gg 8YﬁQtE8r8o8E§5 §Bhyokn ﬁ@ecéﬁﬂge af 25ndays ggrgum and

s. The onset O the swel 8{ e eterm ne
PR&rti HeN6F IFABubARPORCIFA2ILS 60 P@tbﬁésﬁﬁaﬁéGEEﬂﬁéﬂlat

ZmQuQSéEh@hrbﬁgheGHbfﬁ@aEQfsEB@tBEQhC@hedQYhQQtEQal node
xpand 1% in at Iea t one. di nensi on,

{ BRSEEF LB SPAOPES EhEngE RO CTRE: SRPanb BneshoaPaTbE cular
detier A, neder BlhatliLge b tihe presdekthengastatespketbeacross

%Egi%8£t9§¥ €y Gude! t%agry %%agedlgh?dg%rrlSatggtﬁon,
matri X may earrane an con ure aln suc
dékayrinaswelbinags AneadVamtagelOfha@kayeaéﬁelbuhgldg the

thatathe medigal gdevhce w-Lh 1bg %@%8&?@ WitBs . These
electrical signals will disturb the coordination of the
heart muscle cells. If several ectopic sites are present,
the signal transmission becomes chaotic. This will be the
cause of arrhythmic diseases, such as atrial fibrillation
and atrial flutter.

An existing method for treating these diseases is

based on isolating the ectopic sites in order to prevent
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endothelial cells once the swelling starts and
therefore less likely to disintegrate in the target

wae@a/osfiore the cutting/ mgration acti on has BPEEREP2007/061116

performed. The barrier or mat44 x may have anot her
role, nanmely to provide the nedical device with
mechani cal structure and nechanical stability and to
keep the swellable material in place. The barrier may
ehg. emeﬁpmhselmey@namatetéakedpnefEhabbyebﬁoglﬁeshtes to
3128 S“Ef'c'egg'yhég%k' t?lke%B thetﬁmeh"”% E?rls cut
Ph B?gc The “bar rréf “of sO-compr i
pemporated pblyneh anennt$heupeaﬁgraheonsunéyne Qetbeen

B@ﬁﬁ@rQﬁgtuﬁkﬁﬁsﬁlkaé§Ea@EcpbﬂéctEQSaQaEEbﬁélgr FRLT L Xy s

may a | so conprise_a er neab mer ayer or a
§éﬁﬁt9@rﬁ@§bpé ﬁéﬂ}ng? ha9é?d Whé pbiLYEeEs| Ayepufmywhich
€sJunbBla tblﬁrbubmitaemsabkgegloelgnémbl Thbe, banki gath

\' (0] | Se one_or . nor coa aye creasl ng
T R B e B o e AR gor va baPehBheEs: 25! nereast

deereasi nginatecrhpeineabibnt yfoththechapicesiand mhAysnot

glgggfegglﬂgoggt gf pﬁk"ﬁgffégﬁﬁH' 808%kQ9P53¥e ® since

Sl Ca
@é@@@lmﬂghtnbﬁhmdétlpheaﬁcéﬁbééiﬁéﬁESofatﬁéepm@énﬂuﬁﬁlng

bB%tQ@BthE beef §@0b165589a9h§c9a%5&§refEe%tlvely isolate
perneabl e for water and small ions but inperneable for

?SF@EFCnﬁPéééleghugethEeﬁﬁﬁﬁbPétﬁﬁFpl@@g ar¥agapasl gsed

@Egaudh@e@go@ptaén@peelﬁﬁ@3$Ubaslbﬁglde ﬂﬁ@l@akoplc sites
deviceﬁ acaordang to sone nbod i ments of
on A tH&Par

i-AvERtTon: rF%Fena§ ColpfP s u6ﬁe18rcﬁ$98d the
bMadegradabbdukayen5v1QM|om thiet cainpyipreeentstoing

&E %95 agress of owatgr 4,9 Eh§a§%@Eha9Ee Tgh@;k%kedbUt
eégrades”aftér "a preaet rmne erio tine
t he bBayeveral Rewishevhaeer f@omeFagsoﬁbeaheTﬁettlng

batrkken H@ye%tgn899€p5h§ec@m%h@§egndtHQ@uEkE@ a difficult
menbr ane, whi ch contai ns swe le material inits

FREEFT &r TPHSsoﬁﬁeeWﬁéalH€HF§IBfhﬁﬁeb?ﬁveﬁYPéﬁedtﬁ@ order
HedmﬁathEél@EelSeQﬁSkéalﬁedthﬁga aeﬁpeﬁapyldgltmerpattern

shape Th S particularly useful _ .
SaoRScho thorCREiPal hhbrERELYY o BR Y tlGpagern is
asedataenShnwsowe eénbodBrefihssopatheritnventipbnast he

HBHb??Ea@@&'CSquﬂBﬁﬁaeét?E1|@@%Ec@ﬂ@eﬁ9r3985ate the

actuati on conponen her actuation conponent
RAYOR1G. SébAPr i8eBOBheCaFeRor 8hactlaati 6A1cBAPOABAL s

@@h et edsf RORLENE @rBURACeRSi $SkifRgsAbeaRoexpandbAbry vein
LSPV?nan tEerTHft 13?2%&89 pulmonary vein (LIPV) and a
corresponding cut 10 around the right superior pulmonary
vein (RSPV) and the right inferior pulmonary vein (RSPV);
a cut 12 connecting the two cuts 8 and 10 around the
pulmonary veins (PV); a cut 14 from this connecting cut to
the coronary sinus (CS); a cut 16 from the left PVs to the
left atrial appendage; a cut 18 from the inferior vena
cava (IVC) to the superior vena cava (SVC); a cut 20
connecting the cut 10 around the right PVs and the cut 18
between the IVC and the SVC; a cut 22 from the cut 18
between the IVC and the SVC along the right lateral atrium
wall; and a cut 24 isolating the right atrial appendage.
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conmponent such as a shape nenory material, a spring, a
mechani cal unfol di ng conponent, and any conbi nati on

wo b@weafe77 The conbi nation of an expandi ng bal PODEPENT061116

a swellable material is showflin Fig. 7 . The
swel | abl e material and the further actuation conponent
may be arranged to actuate the change of shape
concurrently, i.e. the further actuation conponent
wha@gea @hapernThehabange otsshapeptanseddbynhswel | i ng
el ativel w cess an herefore

P 5Ps et 8 P RLE Fre B PrRRr e et rra TanaPERe
EatahénSQeﬂuaﬁhOﬁomenpaﬁeﬁt até antanged notab8uaEeded.
FB? QQQHQQeOftﬁQaBEC§§9@ﬁBE'@k|¥ctggﬁce§§gBEeOngﬁ starts

further actlation component nma to actuate
fHEUBHahfe 6F 1Shape Pﬁoﬁh@aPHStéﬁﬁor5P§19§PF@erytsﬁa§ebe

EQfEB@lFKEaBGeﬁaQ@|tM@r@dtéh@Peloaagohh@ swel babl eFurther,
mat eri.a

da 0 actuat h ch ge of shape
P onndara EhnPor By s Mol £UGFy SnaBE L8 sabAoT GPERer tobHa
ehpandedmayape dbnesamengnbadhnerit srafitheinhaveati of, in
§Q§r di cal device conprises an endot hel i asation
gent. It is particularly preferred that the
endot heblasatibn ageproedipensesoad thptuedngali gandce

&@ée?lﬁgachék%§h|Ma9'BQ%rQTQ%&HQhE?'b@rﬁggebﬁoétc%hés
and/ or endot hel | al I's. The capturing ligand is may

Eoélté@ﬁﬁngeaﬁﬁlﬁﬁﬁlBoM?ZGaIﬁéb Fgﬁnéﬁ?atﬁepécngBPUt the

aeed e6@nmbprat thasthenegkryUseful capturing ligands are
described in WO 00/ 168158, which is incorporated

herein by reference in its entirety for all purposes.
WO 00A16815Bedi sepesesofonpesitivensiandraethedstbor method

EBQdHQEQQménEEQECQE 9?§59§ %Hcghgshga§EegEgeﬁm reguéatlon

synthetic graft, coate a mtrix an n ant
ﬁﬁﬁéﬁmréééﬂg aﬁmﬁdaﬁaénd@Vhépuﬁpm§épslaatagéwelihble

matei-Xa¢oathagntheoaedbeglidenyce may be conposed of
synthetic material, such as polyurethane,

pol y- EPFGEFERIAENE, m@@FFéPogévég?anoP peTyet Ay efglivery
ghypelthfhﬁgﬁ&théXvaayubarcegp@??dlaton?tgbaylyessel
such ,as colla |

curring
3%3%? s SﬁD%pﬁo gakgr%oa/ofhe Bi8t FI% RE§ & conposed
of fuhﬂépemes nhidhsvahgebfeomeabout1 CBO0 tweaboby

?9 10§ ﬁQEb?OdEQ?dpEQE?E§n$dQ€r?B%EtoEoﬁEQQBBQQhQ|to
I's

on di cal device he anti bodies ma
ﬁhﬁéalmﬂtﬁhﬁhéhﬁﬁﬁrpi éhecﬁﬁﬁpéﬁﬂlQeVéﬁﬁeréaomhﬁéaéh a

kbﬁb@&aﬁ?'@@mh@eEQ Ehépgab&éxanF@kFQWH@@ adherepred ktBape
t he nEdICﬁSFdeVICe t. he. endot hel i a
e

4Pt ferEnt eeéﬁanB?QIFP@PSteeéﬁePﬂénﬁealcéFaEEvP8¥O“d an
dhecantiubodresoffayabe ditberenhdlypesceteipnaobtkosnnl

creating cutting action configured for cutting said
heart tissue and/or said body vessel, thereby

reducing undesired signal transmission in said heart
tissue and/or said body vessel by cutting said heart
tissue and/or said body vessel by means of the medical
device configured therefore.

The step of inserting preferably comprises inserting
said medical device into a desired position in the

coronary sinus, in any of the pulmonary veins, in the
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anti bodies . However, the use of such endotheli asation
agents, especially as described in WO 00/168158, is

woedolmwsen t o anchor a nedical device in a ti SBOUPEPI007/061116

vessel wall. Hence, in sonme érbodi ments of the present

I nvention, conprising an endot hel i asati on agent, the

nmedi cal device nay be anchored in an advant ageous way
at the location of delivery thereof. In nore detail,
theecanchotreng ebvtheinedhealindeviece Bntheabedyoirsin the

r ted b ans the e dot hel i asati on agent. Once
gﬁ%ﬁﬁ?édrlﬁhgﬁ UEi |sguep8y § aner of endothelia, the

medi cdhedeeibedi sageparahedmprontcoherbbeodnfbtoninghith
18.3dvapbagepuicahoatt lhDgcandhep HhOEALingsethechilsaliey
not hindered by t dynam cs of surroundi n
PﬁedﬁﬁéFéﬁlpéévﬁé@nﬁs FPFnﬁ?aﬁﬁéﬁoréaeaﬁétgaﬁn@ﬁybﬁomprlse
fihushedngwaymeridhsl geated, iwhbchaks B8R undepifiedlity of
ﬁgfeCt In some enbodi nents of the invention, the

8itcaF B8FTEECPA addition conprises at |east one
drug. The at | east one drug nay be conprised in a
coall B9 SLyBSehBYRtRMELNLE SALD HROhCaL dOVbEeyo choq
Exanpl es of "uSe rugs are ciclosporin,’taxif
fapahgeinnret acmpliiAas, rasééh@hlnglubarmEdehyéedeVlce in a
E@ﬁ?@k9§9yggl1@@9yp595§@|th%n?n%ﬁge§néb%%lon of the
col I agenase I 'agenase is effective in breaking down
W?@éﬁélaﬁlvé§6eC|ally fibrin tissue, which is
othermhéeréstta@uhhgt@apeeegrab@ adbenpl 0EBRedCO¥ERENG

eV|ce Wi, t

RN St SRR Wkt SRR LY St iFE

tessme1n§hEhdrmgdlnay Bevattachedttotehposarfadelofrery
EHSQ bﬁég 98%&88u88 ording. 1o wehlknoyn Bﬁga8ggaggble
chi ch nmethod 1I's

at't i cal” devices. One su
bﬁﬁéé@rnglaﬁgggesntwh@rebmdéhelé9éﬁ§aéﬂtpésyﬁ@m§yed and

whkchneayer othengdef agg. t&keCcpurse, other nethods may
be used. Simlarly, drugs preventing thronbosis and

|ncre5§FE§aFﬁl§90WPH Bt S@ndBFRELPENBRPLAE ERBoTREFFal
gutrfaceiaktae aeﬁebéatwancaf bheemedeaabrdayeeelﬂam bace

tach t.he.nedi cal device. ¢ch dru S cou
B Ao el PUn G Gok hFRLESE: THESHGparPh, chrlgLe uoeful
whhertdeugsddesﬂgdedlte tpaatlaeshytﬁurabewabeeatlon
@Eh@ggggttguggeage cal-i ﬁgvice surface. Such drugs are
ma

.g. am odarone and sota The at | east one dru%. y
also toRpreEecETPbROPEcTagEAR I NSDENCABPEBPPAGEAC I ThE the

ﬁba&@bu0dageeb ey ibeiar eaggedskAusuGRea ABARGHnhhAkdical
S releai QHMAth a del a dur|n%ﬁthe cutting and/ or

ﬂ?&ﬁ&??néDS BInEdPeal "G89F ¥eM FRE Al ay may be

cont r ohéedebyodeansodfea bastiretndong the medical device,
it normally also comprises releasing the restrain on the
medical device when it has been inserted into the desired
position, thus allowing said change of the shape of the
medical device.

The method may furthermore comprise eluting at least
one drug from said medical device. The at least one drug
is for instance a fibrotic agent.

The medical device may in some embodiments
alternatively or in addition comprise an endotheliasation

agent, thereby accelerating the overgrowth of the device
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matri x that release of the fibrotic agent is provided
upon conpl ete endot heliasati on of the nedi cal device,

waemb/otdsat a rel ease of the fibrotic agent to pdEEPRLODEG1116

flowis prevented. The medicai3 device according to
some enbodi nents of the invention may be structured
and arranged to be inserted into a body vessel and to
subsequent |y changeshape, wherein the device is
st euctudedhandaar rangedntioaabangenghape h@dEKhendeaﬁce in
tﬁas%aﬁ?f %y BUt% Se the B?fanﬁyer oh g ge. of an, ..
el ®val Prof"sald Vedsarin®8al 45 uf't hidr ex panded
shapeItlmsspnefenbedlhbatstbé ehéothvémas@hlonhegent
aedbeakedeul ceptaringert gdnusing h gsgby@axa§xgtSthé
possi bl e delivery sySstemconprises an outer tu
?GEPHB?lwﬁérQFﬁgﬁﬁé @énﬁ?éé§eéﬁ6(OﬁoﬁD@QEQﬁééélnﬁéﬁéﬁ
deV|ce is positioned. Furthernore, the delivery system
g ? an._inner tubin % ush tubin % . ghe medi ¢ hod
deV|c 8T rBPEadBlcfro s&@Y%ﬂFbg hof ?Eﬁstﬁ8 6u§ﬁt ©
bﬂbpmgdﬁbxed andepmbhﬂngewmcehetpalmethbﬂngomptnblhbethe
?E cdevice is free of the system Alternatively
€ nealcal device is rel eased by hol ding the pul
t ubi ng pireddand pushihdabhet metpushlt ubing until the

WEd'CaltggMbggrh§n&r§§18fs&g§l§M§éeﬂbtg95a§oﬂﬁkgxa medical
medi cal devi ces théese actions can be done sequentially

BrvésRbrABAI AT fdr fREr TPAREEPuBBIFPS1404i FaBPelas a
gubdemskeonTypi eabbyy thestubediscandetoef tpkastketObnd/or
brside ﬁtalnlegs steg Yet an gs ect of theﬁgreseg% £
FnY8RECon  PEMGL BY t5°4%ki 190 SRApESEhaRgPREIREAPEal MoT S0
devioesiag dedépirbedghecénp fiotot seatinertsefl dnddpders
Lasthe heart rhythmregul ation system said kit

conprising: said shape-changi ng nmedi cal devices, which
each Ras aveitsbldenpleryaantad se@ondederpvéered as a
shape, wherein the device in the first shape has such

di mensions as tq be insertable to a desired positian
wi t hi A"t AB GRSRHLBFNSySteh'©anbVRRer8'n the aefPcelis
@aaabkermﬁnghaﬁgpmgsshapgnﬂ@ngubﬁéamtkalky tbemsecandical

éhag mhe% roca%ed at SaI? ge§ g EO?Itlon whi ch
trivestora diranefertha Far han the di ameter

of ;hénvesseheatemheddsshtedfpbbetnOMQHMMQnebthhetep of
@?Xh%%oﬁ%khgb88ﬁﬁ§1§ eggggdHngthgegﬁkéng form 8 medical

surroun the Vessel at the desired position an
ep¥ace ?Pﬁpééﬁénanél@ﬁaéﬁééﬁéesééﬁuﬁﬁ§§9e in said

tlSSU@héns@éﬁebft@rﬁﬁ@ygﬂhlhé ﬁéQnEﬁﬁﬁﬁgkhbkegcomprlse a

ghectr cal nal_s, erein at ieﬂst one of th
SERihAnGRAG beP Gt PP aTaPt ba to be0rRuEFL 8d FBea
dp$maedlm®5|bt@ncanréheooheﬁtceeofsalﬁubnmnatyreeln in
thelEgﬁrtme£ﬁ8dp8f”898p¥r¥35”tﬁgl%88”Ea§a L9, QELTES:
furthermore comprise one or more steps selected from the
group consisting of applying a coating layer or a barrier
to the surface of the medical device, applying an
endothelialisation agent to the surface of the medical
device, and/or sterilising the medical device.

Ranges mentioned in this present specification may
comprise the ranges in approximation or the ranges with

exact boundary values.
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the right or left atriumand at |east one of the
shapechangi ng nedi cal devices is adapted to be

WO p@entwd’ t 0 a desired position in the coronarpCHEPM87/061116

and wherein said medical devites conprise a swellable
mat eri al which is capable of actuating said change of
shape via swelling due to water absorption of said
swel lable nmaterial. Referring to Figs 1-3, the

probl ens ofedi sordens tﬁbabhngulartherhsara"rhyhhn1and
n%gulatlon s¥st8n1agd th yr.rent nmet hod _of

am
treatlng “these” roblenB ClP b H%egcrlgedfoims as Wfll
anheastemessshMMﬂtanddtheheowuselI|ﬁg wﬁlﬂhbehéarther

GHME?QEbéd'FHbEaEEQ tg?ﬁsh9§EElﬁB¥Eh“’“éoﬂBEﬁEEE "

contr ol romthe sinoatrial nod . he S|noatr|a
RéaeELYdt pah ﬁﬁﬁéoéle@PWPéaﬁl§ggnaW§eﬁhP§ﬁdaFé this

ppepagatedithroughct he Bﬁ@rbr@@thBYOﬂeéﬁét@H spaeiaks,
cells forn1ng an el ectrical pa The ectrlca

épﬁﬁgF§SfOFF ﬁanOPﬁéaEF8EFr|EEFmﬁéFﬁmaﬁn PE components,

paardbnabe phechedet thuspkeseekbksofkonddlinhsh of one or more

t d t t o] t
e T L e 3 L U
condasenon, ofindl ect pircabsi rpakses -t hReughethbeheant the

%é@ﬁtsahﬁ/k?e §hBQéHééa5n9°Qﬁd4alltE@M%Eﬁa%%Bﬁésthgne or
ight atrium the atrioventricular node 5, th

89ﬁl|@§ sherpgsecandcthérteaftlet tSPread across the

VentrlOﬂl@ésnb@ﬁb@wﬂ@ésdefmn@ddl§@£deégﬂsSIiﬂ@lu@mng

flegtrlcz gnal. s are.s st rted. in hgaét cellg OUtih
R&"Bi-fidat F'a 58688 AL1C (o585 LalPeld BEEGpIclialtebie same

mbesenglestcommbnéygnaHSrwtbbddbstunb btheocdondirpatkonl in
QﬁetQ?thﬁéf&hﬁEﬁCkﬁlgeﬁhéenkﬁoﬁe%SEQh SCtOEkaaiﬁeﬁe

are Eresent Ral 't ransm ssion Becomes Chaoti

Thirs %KIPnﬁérﬁhéodaﬁéétoﬁeéwﬁhyﬁhﬁhca@l§é9§@sde§a@ﬁdasn

abfinah1{i Qébbl@Eb@@oﬁag1@5r|@hoﬁh@tbgrlne@r§¥b§éﬂngs having
met hod . f or treatlngpthese i seases | s based on

PsBFatitng thetecfopPBSsPteEti HibRdErets B?é@éﬁﬂtﬁ@ the
ebactkical Shgnab$eshattadtlBnﬂh@SEleﬁb@pbé ShteSpketed in

Bropggate by Lhe heart wall. Thug. tNe DsarLusllohs oo
étel vyt Ar'chgh t%? Gpt 'Y Fﬁe CBUSF né
deﬁmeed bekbsnthat transn1t erratic electrical

i gnal 9, TheoLbue eheahedohenlon:ubh! abechealadabbih i cn
na

fibrous tissue, which is unable to transmt electrica
§P§ﬁé?§ceTﬁasSP€ﬁéfb§tﬁmQPdﬁﬁénéﬁecﬂPW@ﬁ?rsi@ﬁﬁ?§ is

Bh@@&@ﬁehisthh§n|@ﬁboabobbmﬁégﬁrl§bacQrbh@qhggaylQBSQEble
t he ecto ic sites not alma s be Eno nay

B BuRer 5EEaP T EBCoi P He L Cpner bt s 208 28 tures
aubt Epkpsectophe $hUEStlan8m8QIBb cumbnngdpahtethehas

e, Aevelney whiahowi LL ellecki valy Laglat geerhgpic

Lagandiessief onhe ép@@tédcbVocael@p§eoﬂeﬂhéaéen©ppéalms
sites

EXAMPLES

Example 1: Swellable PLLA/PEG hydrogel
A swellable PLLA/PEG hydrogel may be prepared as

follows.
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in each individual case. The procedure is called the
"Maze"-procedure in view of the conplicated cutting

w@adoeugs77 Iln Fig. 2 , the Maze-pattern is ill ustT/aP®A7/061116

However, as is evident fromPFY. 2, the cutting

pattern is extensive and conplex and requires a

difficult surgery. Thus, the Maze-pattern has been

evol ved in order to mnimze the required cuttings and

si mpl bygt be paGteoloaspamghtaglpﬁssgbyeol£UWEenthy afprox.
ze | atter s.used h

M%t er%gpg %ot ggbc rie ea% 2@? RBSF& S?CPPm Eor one

éﬁyecﬁgveﬁylléoDaueOCMenetbbptensluesaddedDSD tasegacuum-

EEQeBhﬁﬁe"bh@ahﬁﬁEHrgoﬁgrhégﬁeé got 8 @bgéngnghgth§ﬁéd

superior pulnonary vein (LSPV) and the left inferior

BéFﬁénﬁ?}tvégnaPEVPvﬁ5aﬁd ACEoPPRSPENdIingOoELE 1D an inert

éh@uaglbﬁeatmgﬁbhéﬂﬁerD@ﬁe@UhHQHQBYeM@EQr(B@E&%taPQLA (poly

Lot aEEePRy tRert osaRaLe B ihka  SePabnnnd s pEngRar §5

mesesl@EH)lnademEdlaHCL@nwT@i@s@omnsaﬁimgloyMad@ ¢tecified
n S [,0 h t o

PEFR" 2 pahoh st T e? B¥beBO LT el BLL Rl Qb cics

cavaedl V) the @hetsaperl@vsvémau@adaapswhy ralywer2 0

%gﬂ@ﬁ%&h@gsEEE CHHt%Qs@hQHngréB%méthBfPYEea@ﬁth§o§HElon
between the | VC and the SVC, a cut 22 fromthe cut

18vheewBeRdt he FVE HAUDt Relsvelarongiphe FrghRerat &Rl

@Eéféﬂk@@|bndapalatCuE 34op5@bahﬂnglrhésbughtt@bétﬁbnt of
S ess Co

SRR R AP R Rl P ap R be: Bec R BatSpi oo 8 peRn L xahean

establkesheds.In some cases, all cuts may not be

needed, Fgr) eéﬁapggou%h8e98 MEEQEE?nOf @E%Egkgaﬁigﬁguld be
of ten starts arou e orl |¢es of the PVs and,
tRefetor edeptiffiyaberspfti Epene PE AAkECRDABScHEsagiyve to

%Qeaﬁﬁgﬂﬁaﬁh@EavgonEHﬁEhebreﬁéth@ycﬁheg Wet Bt BE of 2Mol
lines 8.’ he cuts around the PVs may be done

BPBﬁgoééaﬁmﬁv EPlﬁlgngﬁgﬁead of in pairs . A
plurathéyPnLAepbmgmaenbs of itybrepedbtakidavieeused to

bed erein_nma |ntralun1n Iy .b | aced at -t
AR R Re s < PE LR e Bk R B TR B Bar T8, B bRGgp mav
bhedméededfbgpeddchesnaéudggryHcﬁeftwt©@¢aa@pQCW1$¢osity
gﬂ§chnY§nhb npLek E ?tHQﬁ@d”E%HQdsE?EtEBﬁaE€E§E19Eed for 1h

I sorders | t he thmregul ation system usi %h
étnéﬁP@aFGEE@Fééué@npﬁp§Fﬁ§ alBhePfabie h%t%ﬁ@%@ teh

ﬁ@&bﬁ@rcgﬂmﬁkﬁbﬂg1hn§§65knﬁotB@sH@Gycakeée¥b6@yéﬂa@e
orar i very shape. thro t he vaicula58p¥stem

ugh
F B aOBt dy TBe ol mhA Bkt SLO tRE HBAIL SRaf8PEEnto

hbeobeabhs allow ng said swellable material to swell
by The solution is then spray dried and subsequently
vacuum dried at a temperature around 160°C in order to
reduce the content of residual butanediamine. The resulting
hydrogel contains covalently cross-linked blocks of PLA
oligomers (R1l) and PEG (R2).

The hydrogel may e.g. have the structure R1-NO- (CH2)4-
NO-R2-NO- (CH2) 4-NO-R1. The degradation products of the
hydrogel will all be based on hydrolyzed monomers like

lactide acid, ethylene glycol and a minor content of
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absorbing water, said swelling at |east contributing
to changi ng the shape of the nedical device, fromsaid

wo eomposwry delivery shape via an expanded del i RPET/BP2007/061116

shape to a further expanded stfape, extending at | east

beyond an outer surface of said tissue and/or vessel,

thereby creating cutting action configured for cutting

said heart tissue and/or said body vessel, thereby

redaacdgamhdesi red shgpal ptroansasssirensuntsbild beabe

tg %ggegnd/ogoaaidnggdgn%gg%el by cutting said heart

trssus andl'or °sai d boay vessél by neans of the nedica

devi céheodeisguibddt hgdeboeé. cThebst epeotsi asertllhgive to

poafieably comprisgsinsarting1sahd pedheal idevi 68 qry

Into a desired position in the coronary sinus, in any

ppdthecguFrBnBRY bei AEtriACEheslperi BrTPeRaveéadadni puter

themkREer ber aypnaxcavas om b thavkattioanlrkghtuatpha
appendage. The nmethod may furthernore conprise

inserting at |east another nedical device into another

of thExphplal Pt ySpirdésmedilcpbsdevbae. For exanpl e,

t he t y TRL K Se_ 1 nseriing ' device

0 BaChCBr L ReCRrar af Tl Yoot MaRer el gBert fong A pie Bydrogel

wone enbodirAents Gkamhéei Avefiticbng mhdipethddvice has been

EUREhermpLe 1 Gonpi ses ket 1al pipg the ggrMi gl device

in a tenporary delivery shape daring_the insertion of

t he neAfcUlrBevFcBOUTAecFeEPafnfHg kaY €°§S baving an outer

a@gmapbkzbgﬁlggmmg_aiﬂedi@ﬁltHQVb@geia@Ladangha Feat set via
i odegra e barrieg ic estrai ns the nedica

gg@?cgrﬁﬁ%W?gttgﬁpgﬁaFygaﬁlﬁbery shape. Once

i ntrodtced theohthe bodyfmehe bhedegradabl eebavedeand the

' e r ehy e. t raint e an -
e
e8npni- sEhkeepingat héeredircarndeei eemprsrdedaapghépaded 1into a
whightbs EeADYEdsan rdbgpahvedyoBaect he MRULEEL devieg target
s in place. This is for exanple useful when the

nedPEAP devi ce conprises a further actuation conponent

such assargptbngofAnatberbexanpl ewellaestraenengal of the wire

conprise ool ing the di.cal device. This i.s_e.q.
GSePUPCRRGR RandlTHg hhai Ear"GEGTcee FREI JAIng shapsxPand at
ety lfateri al . The nmet hod i nvol ves restraining the

nmedi cal device, it nornmally al so conprises rel easing

the restrain on the nedical device when it has been

inserted into the desired position, thus allow ng said
change of the shape of the nedical device. The nethod

may furthernore conprise eluting at | east
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one drug from said nedi cal device. The at |east one
drug is for instance a fibrotic agent. The nedi ca

waleovo®enry in sone enbodi nents alternatively PET/EP2007/061116

addi ti on conmprise an endot hel4asati on agent, thereby
accel erating the overgromh of the devicew th
endot helial cell and anchoring the nedical device in
the wall of the body vessel and/or in the heart
tissue. It is preferred that tdiamsglot heliasation
agent conprises a capturing ligand which specifically
bi nds endot heli al progenitor cells and/or endotheli al
cel |l s1.AAfuetlherladpecteofonhegineentponredhatey tpdasired
gﬁ%ﬂg? QEaHEHQEQHBQ ?nngdb88§ g§¥58§ aaﬁgcgﬁkhgg the heart
r|3|n% teps of: - providing a swel
ﬁﬁﬁéPFaﬁ eﬁF5n§ﬁéﬁﬁﬁn§Ysaﬁél§ﬁépga8ﬂ@cﬁﬁﬂéﬁﬂaprpﬁﬁaaélOn
redireak devicerennf hguyed ﬁ@@ré@guglmgt@ngg§ureesse1
ﬁransnlsS|on in_a body veésel Tcgnt.to t he
8For G REHFt PPSEGE" by oWS@ﬁﬁé efeétfFrcal

propagatednfohereat iby eutifbagmandioinm grathagointoits
3358 vegggl and/or tissue . The swellable material my

“be provided as a wire . In an enbodi nent of the
|nvenWh@ﬁelnheasdemedﬁCﬁ&aﬁgﬁécﬁiﬂgmpﬁhpeSSésswﬁhaahge
ﬁB%e%ﬁé@ kﬁlEHrﬂbacHEQb§é|o@egbGQaGQHBrbéhagcﬁan e of

iral-like structure. In another enbdodi ment of ?
ﬁ $BAt VoA, STRéLanEpdBe FPaHéF@FnﬁﬁéoéBHﬁPPs€§ E@éﬁdlng
thelwapeet aaftermna.medi cal device conprising a
braid-like structure. The step of transform ng may
furthernore conprise a thermal treatnment of the
brai d2li Keesthedétuatedevitheaspbrdlingi ke sipunt Uy ewhoerein
BEBl a8et csakd stuetiren Ihe g@}Qgﬁeafterseaah@grkaa in a
i cal “device” ernore conpri se one or

§@@9§rgéVed@ééVﬁrwnﬁbﬁ@egﬁb@pu@bn§ st vpgcofaapplygiag anto

§065599vb§¥61 QﬁjacQﬁErk6rth@ tLhersupfagerofinthethe heart
medi cal . devi ce, i rT%Hgggendothellallsatlon agent

£8% ke QGrFHPéeaFePE Ftaeviree2 shange ©f Shape,
skemlbasungemberaegldahldeyycehaﬁangea aentkpaadetn

r speci ficati rlse the ran
i S T S S L R
&aha@sbésougednhQHEBm suhéasengﬁlaalﬁOWﬂsséé andénf
%B?Fué aB?dEQtQBdQQeBQe'ngHgﬁgtQ@tEBHrébnkﬁﬁﬂgeQSfor
Unless expressly state rw se
ﬁHFFhég @ﬁéér@?ééﬁ FhﬁﬁuﬁhénﬁépﬁsSaﬂﬁcb@éésvessel

“conprises,” "including" and/or "“conprising, " when
used An hhks,gpectiigation (spechiy,the prEsenee !,

wherein at least one dimension of the medical device has
expanded in the range of 5-500% relative to its pre-
swelling state after having been incubated in isotonic

phosphate buffer at 20°C for one week.

4. The medical device according to claim 1 or 2,
wherein at least two dimensions of the medical device have
expanded in the range of 5-500% relative to its pre-
swelling state after having been incubated in isotonic

phosphate buffer at 20°C for one week.
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i ntegers, steps, operations, elenents, and/or
conponents, but do not preclude the presence or

wa@odaobiwn? of one or nore other features, integeC€BHEP2007/061116

steps, operations, elenments, Fonponents, and/or groups
thereof. As used herein, the term"and/or" includes
any and all conbinations of one or nore of the
associated listed itens. Unless otherw se defined, al
terns5(imnéuﬂéagcaechewaaé andosdhﬁ@ttbi61aemns)oused
heceLn have Lhe.sams, meaning,as commnly, under st god by
of “ordinar Pl ih the ar? to cht'Ri S

ﬂﬁaenttwn demengspnstcmmpklbe tadnhéreapdessbood t hat
ternms, such as those defined in commonly used
dlctlonarles shoul d be interpreted as having a
meani Ag Lhat MPeicphsiieY &Rt AFEATERBET CAeaRingfi AREhe
peatextingf cthemkel guantiar thandwwihbpnet mBeerial comprises
I nter e&gd in_an idealized or overly formal sense

ﬁnﬁgggﬁé FeBSIY"§6 - defi ned herein. The present

i nventi on has been descri bed above with reference to

speci fic s S v : ' t han
the aBovE Reberrbay. arEeE arrothotk: Besty tRen Fhe
pcepedonat heaingenvhoneifhehdi fielenblientlivesrandmprises

st epR$-0f nbhechAvgBLI gR1PRY% e conbined in ot her

conbi nati ons than those descri bed. The scope of the

invention is only limted by the appended patent

clain55 E%éwﬂéﬁﬁcglaﬂﬁb@céia§%@kb@bbetBLéA§PE@ the
drog mellablg PLLA/ PEG h&d ggﬁé naélbe gre ar ed

B§°fFo FBﬁsC 240™g’ of "PEG 4000°( p Fg FeRB gl'ycof ymPrt5es

wi bhlgalapproXxyt®W of 3500 to 4500 is dried at 40

under vacuum for one day. 3g of 1.4 Diisocyanatobutane

is added to the vacuundried PEG The m xture is heated

up to270TbE mAdiselrdedicaf eeEorBLLPngoapByecs5thef or

%?@E@&lné BQHE%S'nwﬁ@rb@ﬁrth@ngwgﬂﬂggl@tFB§QH§Eecom rises
[ ow nol ecul ar m5|aht PLLA (poly L-Tactide) , or

@xﬁﬁﬁﬂélﬁguRﬁo@ﬁgéggPéﬁ 1ELYPactide) i s dissolved in
dried CHCL 3 . To use a nedical grade speC|f|ed PLLA

ol igo uId eferred due t i ble | ties

caused by MPHe AT E P ARV AEE: rrabdifd: Brnatoroners

syathdgns sﬂepmsUIWhasemnctheeaWﬂéhunngthaoPLng additive
P%&Qgs ¥ Bg&o érre 8§g£t§9$“ ol ecul ar wei ght

e pre poi nt of a optiona
uItrasound treatnment of the PLA solution may be

det er minednbym¥bise0si ti¥vhasedcABaguhgment snyApf( SH
-end 8rou getern1n tion /tgltrat n shoul d be use

Paehtrf{9apropér Fafio*of PuéB é“EePéPWQElP8 ﬁaéltlve
tomprakePEEGnCcontyent ¢ podfiedably in a relation of 2Mol

12. The medical device according to any of the
preceding claims, wherein the swellable material
furthermore comprises a polymer matrix mixed with one or

more swelling promoting additives.

13. The medical device according to any of the
preceding claims, wherein the medical device comprises a

ring-like structure.
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PLLA oligomer to 1 MOL PEG The PLLA pol yner or
ol i goner solution is used to dissolve the isocyanate

wepeosgetur ed PEG The sol ution may be dil ut edP@YEP2007/061116

additional dry CHCI3 to obtai4’ a viscosity which is

may be spray dried. The solution is stirred for Ih at

roomtenperature. Approx. Im of H2Ois added to the

pol ymer solution in order to destroy free isocyanate

functn@nsmhéhﬁesobunidevhseshbtbedlu@ttb bhyl 06kshe
onmgenous The solution is then spray dried and

gu%sequeﬁtFy vacaumdried at a tenperature around 160

OC i nwbedeint bheedadecthedewntentonpriestdaapolygon-like

but.apedi.am ne . The resulting hydrogel contains

coval ently cross-1linked bl ocks of PLA oligoners (R)

and PEG (R2) . The hydrogel nmay e.g. have the

structygrerkk- ﬁ@ﬁléngheélchbE@okﬁhnéckg)aﬁ NEER@he

The d radaglon rogucts of .t he S all be

Based th§ Fol'§jzel ﬁﬁﬁbﬁeFEGIWE Fé t 88188|80mprlses @

ephybénéigkyeokuandra.m nor content of butanedi am ne .

Al'l these products are suitable to be rel eased i n body

envi ronnent. The descri bed hydrogel can be use as an

additiLl¢e TbenpdifgaPlLAcvocgetcdesfied swehhsbpé the

B&@E@HEh@SchB%sdrMh@?ghﬁ'%HePhédﬁ%&lb@e@%&é“@%ﬂpkﬂ%%s a

a_wre having an outer dianmeter of approx. 0.4 nmm by

EbAVEREI 6HAP-extrusion. Exanple 2 : Spiral nedica

device A spiral nedical device may be prepared from

the hydrogel wire epared in Exanple . _Such_a

rodi CAl - do0F cEeHaS e beBR  SEReRaTT EAET FPi YT AF olPFr

Prgsedbagandabbs, Theewerie ktbewnaddcatodadiaet obwpalises a

avj an outer dianmeter of 19 mm fixed to the
gg?ge§t¥gﬁg'the heat set via heat treatnent at 60 0OC
for 4h. After the heat treatnment the core is renoved

and the, n@ﬁéCﬁbdQ@anC@eb§c§ugcbakela sebtaﬁyeokeegéh
ty |caIIy aiﬁrox 50 nm The medi cal geV|ce can

86%ﬁ?@é§8d dMFoallBB PAt ot RS cRERRCRL HRUIFS Comprlses a
sekﬁtexpamdabgeomaeeESanebeasa atcbhs hargetallpcabianfirst

. 0 on_of r t we terial of the
%WAQ% éegxpgg?ea aus ?ﬁf% rgngtg “of *t'He spiral
tbaexpaadlatlbeaShamOthﬁ1@EADNS mateAipedi cal device

configured for reducing undesired signal transm ssion
in a body vessel adjacent to the heart and/or a heart

tlssu?9byT so%galgglelectgécggc ggaga%bon thgreg%
cutti ng anaror n1grat|ng Fhto-sal ssél “andfor “heart
prssadinvheleinssaivdemedihcahedeeilceailsdevnfegaredriors a

pyutting, andigrpaigrabi RgmBYi€hARILAY Ki$st swellable
material and a second material, the first swellable
material expanding more than the second material, thereby

creating a bending associated with the medical device.

20. The medical device according to any of the
preceding claims, wherein the medical device comprises a
barrier at least partly covering the medical device or the
swellable material thereof, said barrier arranged for

regulating the access of water to the swellable material.
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shape, and wherein said nedical device conprises a
swel l able material which is capable of actuating said

w@ebangeeof shape via swelling due to water abspepPEPNT/061116

by said swellable material. 20 The medical device
according to claiml1 , wherein the device is
structured and arranged to be inserted in a tenporary
del i very shape through the vascular systeminto a body
vessel adjacent to the heart and/or into the heart and
to be §Ub§ﬁguent|¥ §u8 ggggdago adggangg 8£a1m wherein
fromsaid enporary IVEry s a € Vfa an expan
dbblberedeshapapt@sanarthbe éxbandedbshapecoexaendngg
g&ehggggebﬁgggglg@ outer surface of said vessel and/or
tissue, In order to create cutting action conflgured

for cutting said heart tissue and/or said body vesse

3 . The.nedecabddevicecaceer depgriongl abnidy0bf2the

wher ei.n_at geast one dlﬁEﬂS%On of thi Hedlcal devi ce
Ra5CEXpAHAEA TSt B FafigR 551560965 TelativE 6 FEgtrained
pneswekhpngastatiel attery hawpag been incubated in

i sotoni ¢ phosphate buffer at 2 0 OC for one week. 4 .

The nedi cal device according to claiml1l or 2 , wherein

at |edst The dedensilodsvofet hecpedivdl tdewngechavbke

E%@@@Q@gg'El&ﬁ%sraWQ@r@£n5tﬁgoﬁ%H§E§§'M@vﬁ@e'&%mprlses a
resmelllngastate after having been incubated in

f86tBREc2phogphateCBUPPEERAt 2 0 OC for one week.5 .
The nedi cal device according to claim3 or 4 , wherein

the expansjon in.at.|least one di nsi on or.at st .
e Rl B | 8% o G SRR B At £ wmerein
redicalhrdeeircecaveoidnngompoanytofomheiprecedengr more

QE%FEE PH“SB&ZBnEH%§S£84%@PE8 ??Eﬁrggglg %L gsﬁstlng of

nmedi ca
anycsPaphengr ééépﬁg,ctaﬁﬁ@almﬁépénﬁlphe0§mépnabte a

BekYABI GORBELSGScA1PQh@F1R9AyChBREEHRC] YARE. a8y The
nmedi cal device according to any of the precedlng

EPQPﬁﬁat&HErEPﬁr?Hé swel | abl e pol ymer conprises a
pol yel ectrolyte . 9 . The nmedi cal devi ce accordlng to

any of _th reg dln al. ns, _wher n_ the
ol yre? - CORBr TSt a S HEPH Bo2 bF SRt Mg adut ELUe2 o167 24
Therpedi thk d@eﬂéebéecmademgaﬂoaadytbé thetpeecedingtion

Ebﬁggﬁen%thg'QrEQﬁgé&Bkb'BQtBEQEDEhggcﬂgﬂgg'¥§ shape

rises an inorganic additive i cal
gejreeraeediding to any of the preceding clains,
wherein the swelling-pronoting additive

26. The medical device according to claim 23 or 24,
wherein the swellable material and the further actuation
component are arranged to actuate the change of shape

sequentially.

27. The medical device according to any of claims 23-
26, wherein the further actuation component is adapted to
actuate the change of shape from said temporary delivery
shape to the expanded delivered shape, and
the swellable material is adapted to actuate the change of
shape from said temporary delivery shape to said further

expanded shape.
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conprises an organic additive. 12. The nedical device
according to any of the preceding clains, wherein the

wewbloadsle material furthernore conprises a poP@IEP2007/061116

matrix mxed with one or noredlswel | ing pronoting

addi tives. 13. The nedi cal device according to any of

the preceding clains, wherein the nedical device

conprises a ring-like structure.14. The nedi cal device
according to any of the preceding cl ai ms, wherein the

medi ¢ devi ce i ses.a po 0 I|k structure, .

15. T é ngg Fcaf gg?céegéggr g ? ngn Cof "t he gt Ene

preceding claims, wherein the medﬂcaﬂ devace comprises an
8n3BLAANs hLKE; Shryckyre. 16. The medical device

according to any of the preceding clains, wherein the

medi cal device conprises a slotted tube. 17. The

nedlcab demkcReacenndbngite anyoofiihherprecedinngs, wherein
b erein the nedical device conprises a flhled q

t Beenﬁét The[BAiCRI “HEVT cECRREGPEPNG COPAHYTBP thEa"
phécadipgceelfacas |l ywhéndsnehethedieal pdeweaetoconpeilses

irst ial and a second material, said

$n5/9§ e%ﬁﬁghéghﬁéggéﬁgﬁ havi ng di fferent smelllng
characteristics than the second material. 19. The

medi cah d@MeCﬁeQQGQEdﬁgglEQ anyo0fithecpreegdhngs or 29,
cl ai ms, wherein the nedical device conprises a

BRerpRg, SeardeBROFPRGIREAPEPEI AGSPRelfi PEF2B@ERAI gBI 821d
faterhal dandca secppdmBaterhahorihg thestoswehl abhg vessel

gaterial SZE ﬁ ngtngre than the second materi al,
hereby“Eredti ng® ﬁﬁFH§ associ ated with the medica
devi ce. 20. The nedical device according to any of the

prece§h”gTﬁEaﬁgﬁlcﬁﬁeBSbﬁcéhﬁc@BQHEﬁh QSVESQ g@npﬁeses

a barrier east partly covering t devi ce
Brerhdisgerfabme, nﬁpepraslﬂaeﬂeoﬂeaeéu@n@aﬁﬁper
arranged for regulating the access of water to the
swel | abl e material.21. The medi cal device according
cl ai m’20, Rﬁe@%ﬁhcﬁEedBXFF?eﬁceaﬁﬁﬁPgeEO L apB- ?erWhereln
genbeane eaetakngngssmehbabbednahealabatzag dheas layers
m ghln SgeV|%g acc %% to any of the preceding

&r dher BEATERS €4l device is restrained in a
tenporary delivery shape 23. The nedi cal device

accor dknarLo ﬁ@MlegltBeVEEecgebﬁgdghgl U8, cyheresh bhess,
nmedi cal device conprises further actuation
ygﬁﬁgﬁ@nghe at least one drug comprises a fibrotic agent.

34. A medical device according to any of the claims
1-33, wherein the device is structured and arranged to be
inserted into a body vessel and to subsegquently change
shape, wherein the device is structured and arranged to
change shape to extend at least partly outside the
perimeter or orifice of an outer wall of said vessel in

said further expanded shape.

35. A kit of a plurality of shape-changing medical
devices according to any of the claims 1-34 for treatment
of disorders in the heart rhythm regulation system, said

kit comprising:
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24. The nedi cal device according to claim 23, wherein
said further actuation conponent conprises one or nore

w@edonatdeon conmponents selected fromthe group PCI/EP2007/061116

consi sting of an expandi ng bal4d oon, thermal expansion
conmponent, a spring, a nechani cal unfolding conmponent,

and any conbi nation thereof. 25. The nedi cal device
according to claim 23 or 24, wherein the swellable

mat er sal. dapdapbechuntghey ﬁeﬁuahﬂoaeeonpsnenhiaheeach has a
gr2g$ 8130 actuate the ch gglgg gggpghconcur ent iX'the
6. °The“medrcal © eV|ce gecor I'Ng £6°¢1 31"t 23 6r24;
vhereeninhehswéliirabl ehpatehkal sapnd tlheehaibheras to be
aabuatLoneconpanant; 8cq Besanged Locachughe Lhecghange

hape sequenti al | e nedi cal device

ﬁ&éé?@vn@nﬁowaﬁyeéﬂ ghalﬁﬁv28€ 26, CaRepPépnofhehprOPEREr

asbpat tenscprpanent1ils adaptedoha @ﬁbpat@hbhelgbaﬁ@@ at
of,ahage fromsaid tenpog ﬁ del i.very shap g to th n
gxpanded d&ri Yered Shap8 t5HdStheVERelPabl ﬁﬁ?E?FaF at is
ﬂargdaptedntohacdmameteheoéhahgeveésshape themdsaided

-ary L i y ap S furth :
bRERSLBGY HRRLUBLY-AORRELL0L0R TL HELREE, SXER0ARE ipro che
piecedi agrebanAgngwhbeeivaseheé ﬁédtbaldaéwweé eoApEiigasand

ancgpdothgliasat Lgn /ageptc28. sfhe medigal ;dexhes tissue
according to claim 28, wherein the endotheliasation

afeREdesnbPi BESVENEaptur Al FFgaABIRATRE SpBECFiEal y

biigdsiendot hel i al progenitor cells and/or endotheli al

cells.,  30..The di cal device cco din o claim .

or 207PaRE}Bi A= oaP RS naOENGr hoSt FORPHGEHE L Er Parggas 1o

edapakd nedbeahndevted to prdmpteednpheringnt her ebk in

8?%9i¥?sé §M8n§g?/9glﬁe§5tth%sﬁggrt31th§h ulmonary
eV|c

| Ca accor to any o fece
grannsdiecnpti SPAG arlﬁéagt oreldpige 8ae Ih@hﬁe@rcéeft

Q%Yhﬁ% aggokdi ngate @h@'HE3%hem@ﬁé§bncﬁbnb§ﬁ§tm@ﬂ@cal
rug is conprised in a coating or as layers wthi

d8Vd Redi-eaPdaByPeet o038 FheemERA AP aegﬁééraécspaﬂﬁgon in
tﬁerﬁkﬂh3iy0élﬁﬂs mheﬂemhekhenabahaaﬁéd@ﬁaldﬂuglces

conprises _a fi EO%FC %4 di_cal dﬁchef

aedsrarng® tSWSn é?nsWEl lﬁhS?ga the

detueelns sandctbaegeand ahaaagedatewbélnnsedUedtaneter
QBQ%tYSﬁSSE eathgwéyéasqgeﬁggxrg ange shape,

ereln t evice Is structure arranged to
change shape to extend at |east partly outside the

PeringgerAOﬁe@hbﬁi@@roﬁréatﬁéhﬁro%ﬁhhs@§d§@5diMe§§§|heart
Eﬂythm regulation system using a medical device comprising
a swellable material, the method comprising

inserting the medical device in a temporary delivery
shape through the vascular system into a body vessel
adjacent to the heart and/or into the heart;

allowing said swellable material to swell by
absorbing water, said swelling at least contributing to
changing the shape of the medical device, from said
temporary delivery shape via an expanded delivered shape
to a further expanded shape, extending at least beyond an

outer surface of said tissue and/or vessel, thereby
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said further expanded shape. 35. A kit of a plurality
of shape-changi ng nedi cal devices according to any of

wo b@oohwmins 1-34 for treatnent of di sorders i nP¢HEP2007/061116

heart rhythmregul ati on system said kit

conpri sing: sai d shape-changi ng nmedi cal devi ces, which

each has a first delivery and a second delivered

shape, wherein the device in the first shape has such

dinenskeaslag tatbéngnsedtabl riyoaaidesktedoposbhifdgured
it he vascul ar s ste and re he device s .

S babTstofo RGP b InEeE e Saat Brers Fo%eHE aBfgRE oot

bhdpevaﬁeﬁlbothEedbat sai d deS|red posi tion, which

Str'V§édEQiﬁ dhﬁH@%?EeBhéﬁghél'@EQEEmEEQEoBh§ndéﬁﬂﬁtﬁéart

of the vesse at t esire osition, whereb

HéGFEE WPV Obecdie @ﬁﬁ§d@@ésﬁgtéytﬁétFP§§uénd/Or migrating

§a&aoueakﬁgtﬁaguée§§@Vo@tsbm@ gdeskr edspesi biyoReaRd of the
ate flbr05|s an /or cr.ea ar tls ue in.said

PF stie |H98988r098 pPBYERL © P?IF 8ﬁ?t?§ sﬁPPFEHBOUSlY
ekeatnhgaElsmgnabsprmheEE|nlaeubeastlogesaﬁdtbettlng

c evices is adapted to be inserted to a
gﬁg?ggdﬁggggpgog at the orifice of a pulnonary vein in
the heart, the pulnonary vein adjacent said orifice,

or 'n§WdeTBEemétHBB grcbefitngt phum and 9% |@ﬁé£e989 of
t he shape-changi ng nedi cal ~devices Is adapted to be

FRSBFEEAdt 6°RPdésFPedpEsitrensrAdt REIE6PoNAPYISPNGELC 2

aadiwber pbpisabd mRdiBal cdeyhees e€9ANE| senaasyeblkabhe
na;erial which is. caggble of actuating said chagﬁe of
BHAP8 Y LRelPr ng"dus®t 5 Rat éP*abs8rptrsh’ of -
swekkrablreveaberrnab, 86. 1A nethodffoprt réeghnentrofl

' in the heart rhythmregul ati on system using
gbﬁgggggé'device conprising a swellable material, the
nmet hod conprising inserting the nmedical device in a

temporar yrdel h¥enyashaperbhrgugh the vasewl a6 system
into a body vessel adjacent fo the heart and/or into

FHétﬁgérFomBFFE&PHgl§§?6téﬁ€IPébﬂgaﬁﬁtéPPEPeFom§ﬁéFPl
byvabsothibganataey sai dhswelliragiaty beastsired positions.
contributing to changing the shape of the nedica

device, fromsaid tenporary delivery shape via an
expandéd deki werkddshapertiong farthermexpandedtshape,

85559@gQggaanggéﬁaneexﬁedm@alegﬁeaeéyE&agﬁtefeaégdof the

tissue and/or vessel, therebycreating cutting an
rilgratiny aét leAieenf PgaredoR6r cutting and/ or
mgrating said heart tissue and/or said body vessel ,

t here reduci ng, undesired.signal tran si.on sa
hoar £ 14 S0t HAGROR Sarac bRy basaer B E?%WﬁgggnHPog
rugratirngosairdshegr retiktsstueiandtoe saddchodygevesselnby
gg%ggrggytgglivery shape during the inserting of the

medical device.

41. The method according to claim 40, wherein the
restraining comprises keeping the medical device inside a
tube.

42 . The method according to any of the claims 40 to
41, wherein the restraining comprises cooling the medical

device.
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medi cal device configured therefore and continuously
creating fibrotic or scar tissue during said cutting

wa@pahhoudeni grati ng. 37. The met hod accordi ng t opCl/aPI7/061116

36, wherein inserting conpris& inserting said nedica
device into a desired position in the coronary sinus,
in any of the pulnonary veins, in the superior vena
cava, in the inferior vena cava, or in the left or
right atrial appendage . 38. The nethod according to
the cl ai 6 or further _copprisin ertin
Ieast4§ho er e |ca? aevgce 9 nto® aﬁo?ﬁe?ﬁof ﬁgms 40 to
BRur dbirtyeof cdepiriednposielirensng3s. r&#herpetthod the medical
BEGOEi NAchos ¢! LD Blenf UhLheE BOQHEbSkHQ hpserLing
dical device into each ? luralit

8@§PFé@npo§PP§oﬁéloﬂengTﬁélﬁeﬁﬁéagacéérHbﬁg zépan9fthe
gkakpe136et,00389, further conprising restraining the
medi cal device in a tenporary delivery shape during
the inserting of the nedical device. 41. The nethod
accor dingThe okahou4B¢cwvhétepntbhenyestralaimg 36 to 43,

e deyi L.nsi b .
B e b e 5 T, S5t TERE o arnaTdg fsom said
B¢dighér éemithe restraining conprises cooling the
medi cal device .43. The nethod according to any of the
claims 40 to 42, further conprising releasing a
restraPn SRSt Rethedi earcaeingetahanyi pThasapsen36 to 44,
iwAsert adthat fetiheadeskt;edeposnpiroBest RHSeablbenengasatdon
change of the shape of the nedical device. 44. The
ﬁg?ﬂgd according to any of clains 36 to 43,
furthernore conprising eluting at | east one drug from
sai d di L Ge; e cear t@-an
o cl aris 36 fo A oy ein Pho-madl daf Jdeviin 297 Mnerein
c¢BApehdeshahieAdothel pasati 6AMAGEAES. a46aPTHE1REdIéapnd

geviees ﬁeegﬁabag1yobghagnbﬂéotﬁﬁﬁﬁannpkeaenltor cells
endot hel i asati on ent _conprises a capturing |igand

ﬂﬁﬁéﬁrsBQQPFPEaFP} 6PhdS-endot helial progenitor cells
and/or endothelial cells. 47. A method of producing a

v B o hEERoh S TBLACPRIPL! RLATCL TeaBkERR OLhe”

@m@hbabbemnauennalFhatetapﬁedfcal devi ce conflgured
for redyehpgqvngdesi £§d185808! naterial

- transforming said swellable material into a medical
device configured for reducing undesired signal
transmission in a body vessel adjacent to the heart and/or
a heart tissue by isolating electrical propagation thereof
by cutting and/or migrating into said vessel and/or

tissue.

48. The method according to claim 47, wherein the

swellable material is provided as a wire.

49. A method according to claim 48, wherein the step
of transforming comprises winding the wire to form a

medical device comprising a spiral-like structure.
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and/or a heart tissue by isolating electrica

w@eapagsti on thereof by cutting and/ or m grati PQI/EP1007/061116

sai d vessel and/or tissue . > The met hod accordi ng
to claim47, wherein the swellable material is
provided as a wire. 49. A nethod according to claim
48, wherein the step of transform ng conprises w ndi ng
the wboe trbefmephadnedccabidevieecteatypr #8j ngharein the

SE'raE"trs structure. a0, The S”E&QQQ aCC%E%‘QQre to_form a
£8 grei i tHe ng 6f °t ranstor conpri ses

medﬂdahgdehecaﬁpempolﬁmng1a hEdﬂdaﬂl@eVSCEUGDHPELSIng

a braid-like structure. 51. The nethod according to

claim49 or 50, wherein the transformati on conprises a

t her mal - t Fe&t WBRROBT 2ERETBEAPALPI Reastr 48t aFedBr vherein

ﬁﬁbr@kahbE@rﬁbtﬂ@hubémb@15@§FaS@heﬁﬁb@ stEHEhHRE. 082the
@ d of dellverlng a_nedi cal ﬂeiL%e in a bo g .
F@éﬁ lESnﬁFFgFEBIEr vi 4 figSBh 8ndot figl PASHFTBhSagente?

ter sand aediucalirdevi ce, delivering the nedical devi ce

to a target location, contacting said body tissue at

said target |ocation with said nmedical device and said
endot hel i asaeibndagéntelandrancher nagdisal ddagdrealn a body

gggggg abosdhkdstapget location by a layer of
endot hel i'a _pronoteéd by sai d endot hel i asati on agent.

53. BECBEJARTeRROBREPFASALRBATAGRNEIEBE ARENBRIAgTgdical
Aedieal devioeriAgbedy hk8sdel device to a target

location,

contacting said body tissue at said target location
with said medical device and said endotheliasation agent,
and

anchoring said medical device at said target location
by a layer of endothelia promoted by said endotheliasation

agent.

53. Use of an endotheliasation agent for anchoring a

medical device in body tissue.



