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SHAPE - CHANG NG MEDI CAL DEVICE, KIT, METHCOD OF
PRODUCTI ON, AND METHOD OF USE Field of the I nvention

wab@opuewsent i nvention relates to treatnment of PCT/EP2007/061116

disorders in the heart rhythmlregul ati on system and,
nore particularly, to a nedical device for tissue
cutting and/or mgrating into the tissue, wherein the
cutting and/ or of the_nedical device

ratin
SRR CHABY NG MEPE Ay BEVACEnoKTXol BERHOB: PR PRODUCTION,
éﬂﬁpME§§QDoPFtH§EdeV|ce The invention furthernore
relates to a nethod of producing such a nedica

devi cerja1fi beOtnaUehvaReisal devices, and a method
for treating such disorders. Backg round of the

|nven?b@nPTﬁéGEFréﬂVﬁFFéﬁnoFeBP688 FA treapvayti of
@@ab&@bkgdlhythbeh@aﬂﬁl@gy@ﬁhl@@ggﬁatm@nhggetemTaad more

hear t d t by .t he f f the heart
ReebiatiRALy”  PBPsRBUE Pk AL REar bt FyeRiie: BgbFatPoAnd/ox
systemingheénheather hythner egbkationtsystemctingnsharsr
ﬁ@g?g%§§ﬁ'8?'tﬁbgﬁéh %8& 88%&¥gtHE9aE@Sa@§8rB ”ﬁsg&slllng

e nornmal conduction ectrica
Pﬁr@ugﬁeﬂﬁébﬁ@amﬁt§¥aﬁﬂsCpmpﬁhée§lﬁéathﬁaﬁGMQQQ The

Eh@%ﬁk%o%cE9§§thﬁoEbnglékébuﬁb theeahbhovenbibaukahy such
node, the bundles of H's and thereafter spread across

?h@e€éﬁﬁﬂué@VéFenuécFétnﬁ§sSUE@eW?QéFP} HREACERe and a
ske@ghabl reachesathegmgaeyit eéssspeeiral.i zed in only
contraction, the nuscle cell will contract and create
t he punping function of the heart (see Fig. 1) . The
el ect rBagkgrapotisef &he Inwesftaeoned by specially

adapt@HeCSEE§u1§H§Bn o?ehho$6|EnCEﬁ@tSOQleg'§BH@E8§l@d by

potentla over the cel nbr ane é npirng rons In
4h8 BUTPHRIt RELéENl OfA8f&cBRELEel FBeaphafsi Regands and

@Bdtkac@@dbpyth@tebgabab@dtdéSKéarEhﬁﬁgcdbs&ﬁd@&elﬁghhses
es Wth a ve | ow el ectrical _inpe

AcOMBREoHCOF ta pBEal FaR T ACACB Y ST prOpdgare FvEhT

adpatent oeeklystthankantdectrbeahowl eppedantesafnbhefor

Latergalatedndl gks befueen the, cells.

The normal conduction of electrical impulses through
the heart starts in the sinoatrial node, travels across the
right atrium, the atrioventricular node, the bundles of His
and thereafter spread across the ventricular muscle mass.
Eventually when the signal reaches the myocytes specialized
in only contraction, the muscle cell will contract and
create the pumping function of the heart (see Fig. 1).

The electrical impulses are transferred by specially
adapted cells. Such a cell will create and discharge a
potential over the cell membrane by pumping ions in and out
of the cell. Adjacent cells are joined end-to-end by
intercalated disks. These disks are cell membranes with a
very low electrical impedance. An activation of a potential
in a cell will propagate to adjacent cells thanks to the
low impedance of the intercalated disks between the cells.
While being at the embryonic stage, all heart muscle cells,

the myocytes, have the ability to create and transfer
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Wil e being at the enbryonic stage, all heart nuscle
cells, the nyocytes, have the ability to create and

wo c@nsiwrel ectrical signals. During evol uti on PETEEP2007/061116

myocyt es specialize and only £hose cells necessary for

mai ntai ning a stable heart-rate are keeping the

ability to create and send el ectrical inpulses. For a

nore thorough expl anation of the propagation of

efllectrical signhalls.i pukhegheabtintsee ehg. mSangrde , E
and_Si. gur Ar Di agnosi.s an VManage

o e T AP ear e BBt FoC P oGE AbR LoCer Ber Trehnba CAG b ing

298k leTheahtartttuncti sacriihb bkei ppalied P theréei snd

@eqasgyeéeggeaQHlhgeleggnakogoadmekboeheﬁogaﬁ explapation

el ectrical 1npulses. For instance, atrial firbrilTation
PAFFh?spéoﬁéﬁéFﬂPBnoéfeé?éé?ﬁ?éélSéB@é#éanlﬁhﬁhéeart see

BegrtsahmbenlEfgahats@gu?M$tgnl h?rh?%ﬁm@QDdDEEQHOSlS and
remat ur e an st .si S 1 rreqgul ar |t| T,

BaBE R SeCaand P BiEchr PragE oadr HifRe Fachmed
nent ibekes will be started in ectopic S|tes that is

t t t qd i L
areasyout bde ! be, 5L Rty Lol pedey, Tnese stopale il
poséurhancenensubh eetmpﬂccgnﬂ90§@ant9ft@hErahgﬁttical

EH§u§é%EatF89 Qﬁggﬁﬁéet05%&&&10@@BE&@lakﬂoﬁOQh?QSEst8
t he perfect Sularlt in.a healthy heart, where t

Pﬁyﬁﬁﬁﬁp§ €§n? BFFEHCRE oA PRECSINOAL FIEI DRBHE. rhﬂFb§|

Ee@pnbkabhoeyBSea venytaoRMeBndi sobder prehesud ahdakbkst
§t£e2ts Ehgt i go _h ar isurgerx sufée%rg%§n1AF.i he
4395 of T4 SBEGF ¥i OR Wit LB FBPCHF P AR 2 Ghé&PBEs T10

tofiat he pepul ati on oker veherageéecef we6b51sbkf ersrtedmin

éﬁtoé@g 999@ m%ﬁ§§e§8089858e88£¥1M%aEﬁénsEHSay§1§Tdaode

ummber O cases at present I n est
fbepe areopds3villl Pentpensvastethasratieathgneléf over the

atpi-al frhBhi hbaki @Rahs.aB gﬁearb@ebp&epggteTxeagag to
sites for ectopic premature S|%nals Ln AF nma

5ﬁ9ﬁﬁ@ﬂérlﬁhﬁhélEPPFéon ReCRBEPULRBAAMY GQ?ﬁglFPV}n
tBntheseoronahy ﬁéﬂﬂéctC$¢gulamltpe1ﬁuaehbantmgnaeaava

&§§§%rgﬁg:9h§gﬁm'ﬁéeébg V rom(k\mgsinoa E%a rgode

Atrial fibrillation is a very common disorder, thus 5%
of all patients that undergo heart surgery suffer from AF.
0.4-2% of a population will suffer from AF, whereas 10 % of
the population over the age of 65 suffers from AF. 160 000
new cases occur every year in the US and the number of
cases at present in the US is estimated to be around 3
million persons. Thus, treatment of atrial fibrillation is
an important topic.

Typical sites for ectopic premature signals in AF may
be anywhere in the atria, in the pulmonary veins (PV), in
the coronary sinus (CS), in the superior vena cava (SVC) or
in the inferior vena cava (IVC). There are myocardial
muscle sleeves present around the orifices and inside the
SVC, IVC, CS and the PVs. Especially around the orifice of
the left superior pulmonary vein (LSPV) such ectopic sites

are frequent, as well as at the orifice of the right
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nmuscl e sl eeves present around the orifices and inside
the SVC, IVC, CS and the PVs. Especially around the

woreaobioess7Df the | eft superior pul nobnary vein (RSPEP2007/061116

such ectopic sites are frequedt, as well as at the
orifice of the rightsuperior pul nonary vein (RSPV)

In AF nultiple small circles of a transmtted

el ectrical signal started in an ectopic site nay

daepelapr pmeabhagyreeEntnyseﬁ)thEnsAgnahlkmpmbremesl
aggcﬁge C|rcl arg%§t%% %aln Ehenselyes foEe ng .
ti e %h re na “ha one ecFop fe senalng %
sbgnahs Beadlmgytdeaeﬁpab tratteng oe there néytbe signal

ﬁH'EhEE?eé'Bﬁé @BeeéQEEﬁé'89e5§SHEEHn9uEEa§Brkﬁbmselves for

fibrillation. conditions nmay be chronic or
é@ﬁﬁlﬁaﬁas §hﬁé@ mﬁ§ybﬁe9é#YsPBE.ePﬁOBﬂﬁeﬁléasé§nﬁhé9eOUt

B&Mn@@spﬁébggﬁgoﬁongtﬂﬁblf@guk@ér$iBMSthBYEhﬁh eb@emaltiple
arr hyt The condltlgn will then b$ gg cr ed.as

FhFS%nP tSﬁFltFﬁlPﬁeIEHP hi-B9or"cBht i Eé gt iPhe T

abndak inuscubat beechndei goes anneheobmscahnbennﬂeylheger

CORbr nGBuST Y- Tha Ba T BN W TY PEeP °dl Setnror { by tngoau e
Sﬁnegutévth@abetwaee asohethmessi-nTher Apoflicaanonill then

wevessekiBkaodsbehng pushedibackwards in the venous
system when the atria contract against a cl osed

art er £ B- VBAt FREPBLIGaPYeCOTheNPPREgtPaRSactBn2bF LEhe

ﬁhébalgtaabeanab@@déblbh @ﬂebk@@dannr@ﬁbaanmlageas ehat the
t he h art Eredo nant ¥ éﬂe au icles of .the
a 8980

anderi ﬁﬁPt it ~Ref&? 8P8? Virdy “de éPBBUSEMchThe
bhoodnct| vt $ lmageilndiheomébtrtsbgetbt thecheart getrt rate,

mﬁﬁé%lﬁgg b E%?ﬁ”o?ycgﬁﬁoﬁ'§89e§t59aﬂgg8dtﬂgiﬁgagg

creates di sastrous anmnage I n ormo
@@ﬁéWérdAFlnstb@n@ﬁd@ﬂédSV@t@@,aWHﬁpoﬁh@aa§él@fcontract

shhoker whithsks QﬂﬁeQEotbgnEkggﬁétvﬂﬁgbcahhgr99kggﬁlar
today. Tod axa there are a few nethods_of treating t
|

BFEBPEnﬁfoF %EFaér§r?8t?ﬁesﬁéagﬁtﬁﬁ}tHﬁ]Pé@@ﬁa&Poﬁertaln
syshenbeuﬁerQQSrdrug$ehamenbaemydemekapeduk@cnéeabf the
ﬁF but the ge gf drug |s nﬁ Peffe ive

tf

et 8ho; neohlrplnibh ' Rake. [RLpEH] SEbL¥ShE D 35 VBI98. sucn

bevebopédta magben bhe left side of the heart get loose and
be taken by the blood stream to the brain, where it creates
disastrous damage in form of cerebral stroke. AF is
considered to be a major cause of stroke, which is one of
the biggest medical problems today.

Today, there are a few methods of treating the
problems of disorders to the heart rhythm regulation
system. Numerous drugs have been developed to treat AF, but
the use of drugs is not effective to a large part of the
patients. Thus, there has also been developed a number of
surgical therapies.

Surgical therapy was introduced by Drs. Cox, Boineau
and others in the late 1980s. The principle for surgical
treatment is to cut all the way through the atrial wall by
means of knife and scissors and create a total separation

of the tissue. Subsequently the tissues are sewn together
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surgical therapies. Surgical therapy was introduced by
Drs . Cox, Boineau and others in the |late 1980s. The

w@eimoigehe for surgical treatnment is to cut alPCt/BR200@Y61116

through the atrial wall by medns of knife and scissors

and create a total separation of the tissue.

Subsequently the tissues are sewn togetheragain to

heal by fibrous tissue, which does not have the

abéﬁhtyotaehnabgnfﬁbnyoeatdbaheeleatbhpabesigﬁalﬁavé the
autery of eutting.was created Lo probibit the 1o »
opag i-on “of i uIs §“and t ere%y i sofat 8 he

petopiro sftesttand thascmabhtdi hot heohehit ithespmopagation

B@Yﬁﬁghllgg %98'@H@E@b&oﬁsgmbﬁetEﬁ@th@E hé sites,. and thus

under st andabl e from the description a ove expl al ni_ng
PRaf teRBr ERRUSEAKE anpﬁy§P§th§6hﬁathﬁréﬁFﬁ?Eé}?efPé this

ﬁy@gyh@nEOEsauhaamgtghd@blbnﬁgbﬁath@ndb@bw@ﬁﬁlbheaboB¥
d|V|S|on f tis a_ repl acenent

maki n co Iete b
RORLEORACE FUBCt FREGE WFPE BPoRi BIYSEGRLNEP GEEbPEEO™

m&beytéotbahgooyee fthe attﬁHhaEbmnofThefeEmaphOnSbEESeen

t hus olLa t S [ n the
eCF%DIE9SI h§A%|E§ﬁ8?§?or§§X% gboggggﬁg Po ot he
papﬂécemenhebﬁeapn cpndugtméeetsasyetwiﬂﬂtérahuyl@uﬁurther

bheogtki a;a8d the sV @GgrtBﬁe|¥@ﬁhHl§EEbHS THBen ths; ¢

strips are sewn together they w gi.ve the inpression
é#t85I569ﬂ|EPHSgQ?dFﬁ@lﬁﬁédlﬁﬁ@l§€ef98ﬁP%ﬁ§SsﬁﬁééF?ﬁaFn the

nedeptie thecat wiovenheireybae nedeprapdqgbhe epepahk®nparts

mgs go egu ntIy gi ven the nanme Maze. The cutting
tternPetiriustrated in Fig. 2 and was originally

presentedlsi nedesCoxy T& Canavah]yRBuSchbessteia Mgd the SVC

Bntth1¥EnQ§a¥tr §toWﬁenP§h§nE%91 gB ?Qré wﬁng égther
Ol neau e sur 8 treatnent of atria fl%rl||a
they, Wﬂﬁﬂrﬁéﬁ@réb?vém@F@§§F@Eh9§lélé@b&rﬁﬁﬁblﬁgldﬁﬁg the

depanipt Fepmoththeigheaet-h aphyshel egi enbagisigfcatiialilar
flutter and atrial fibrillation, J Thorac Cardi ovasc

BhFg! 7991 t261°P268L498. W?ﬁeC8B§?8P?BElHaglgepoﬁﬁetPﬁ@e
BHeeesshef cauking pattémh81ér@mﬂAEtht86 Ymofighe2 and was

ﬁg%é t VQB%EVG tﬁécg t Ebgogerehl ana lICEEeSC uessler,
ME Caln, BD Lindsay, C Stone, PK Smith, PB Corr, and JP
Boineau, The surgical treatment of atrial fibrillation. II.
Intraoperative electrophysiologic mapping and description
of the electrophysiologic basis of atrial flutter and
atrial fibrillation, J Thorac Cardiovasc Surg, 1991 101:
406-426. The operation has a long-time success of curing
patients from AF in 90 % of the patients. However, the Maze
operation implicate that many suture lines have to be made
and requires that the cuts are completely sealed, which is
a demanding task for every surgeon that tries the method.
The operation is time consuming, especially the time when
the patients own circulation has to be stopped and replaced
by extracorporeal circulation by means of a heart-lung
machine. Thus mortality has been high and the really good
results remained in the hands of a few very trained and

gifted surgeons.
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and requires that the cuts are conpletely seal ed,
which is a demanding task for every surgeon that tries

wo b@ometehod. The operation is time consum ng, PCT/EP2007/061116

especially the time when the patients own circul ation
has to be stopped and repl aced by extracorporea
circulation by neans of a heart-lung nmachi ne. Thus
nortality has been high and the really good results
renmai ned bﬂlgheamandseobparéembnehysttaéﬂeﬁoaedbgéﬁted
sur eons ThE hggltygze eratbon h sl%geggggget
S|np ed e |n1ﬁaF|ng Re“humber "of SR’ si-8ns

m@namnmnlﬁuwﬂlstebultesglunng pnod geedltesul mosh pesEts.
%ﬁéeéurIBﬁtﬁyrﬁseE'Xoﬂﬁéhlgoﬁgga'%a?é@ggpéktﬁheleﬁons is

inci sions i's cal
fethedsMarei $6latFfi§ FRE-eétopic sites have al so been

devel oppdrrReenbhy. otnlgbgéglﬂgtBaesectbgl@cguabs have also
utti of tls ue _has been. r

EhoAg B P oRt TR kI Berib. bhrre renne R oathaag thyala

sepanagiagdthewthgsué tiinstieadaeneedastepyathd biyssaehods

?Xr I03s ﬁé §§E¥§E 882&'”9 hﬂsthSthﬁSyT%EESQ”ségaratlng

crea roug Phe heaft
ﬁ?@c?@ésvﬁsswéséaﬁdopnﬁrQﬁ@ﬁépYSK@ﬁatssan?nbVemaﬁdS of heat

?eﬁggQEﬁgtBﬁ %ﬁgeMégéubEt€@¥nb%oa€?b§¥§da §%éhbnthﬁrough
chest has'to gene and the heart stopped

EbénélartuWﬁﬁér T ﬁedéﬁé9§9 @69Faéeh5ésﬁaebéaeapéfEFP?Sfer
@@@ha@bl@dym@raféaattaekyfbkésuaethamel$eba1bemay be

ACOAPORGa 087 A) SBPI LS EnBPGy HolroBECH B dBBEr bPngea"

Bheppydcyhd bpssad. Buchhdeyi tbs mayryseshigher ddsoto be
E5?89899§BSBSEQX 183 nggEQQSQ bA1§- Q1s9§e 38, ?EOto be

mier owaves . ultrasoan l"aser “energy. Rece
degicceg<Have been devel oped for catheter-based

del i veryaofchhghneadbe heegdency e8engy bBeEQuUEbvENEped
venous and or arterial systens. However, this has so

PELDHad i AP EeBNSGE¥eS8VdGESt 50di FFPELPYIBE FRS myocyte
ﬁagegatlsncandeappbecaayonsefhe@ergydaﬁdfabﬁaehayeeﬁyrgy,

Stegggb oseé been repggtgd93§u %Berbrd%¥bggwaves,
ultrasound or laser energy. Recently, devices have been
developed for catheter-based delivery of high radio
frequency energy through the venous and or arterial
systems. However, this has so far had limited success due
to difficulties in navigation and application of energy and
also late PV stenosis has been reported. Further, devices
using cooling of tissue have used expanding argon gas or
helium gas to create temperatures of -160°C. Using an
instrument with a tip, tissue can be frozen and destroyed.
WO 2006/122961 of the same applicant as the present
application discloses a biodegradable tissue cutting device
configured for reducing undesired signal transmission in a
heart tissue. The cutting action of the biodegradable
tissue cutting device is e.g. actuated by means of shape

memory materials.
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usi ng cooling of tissue have used expandi ng argon gas
or heliumgas to create tenperatures of -160 0OC .

woJ00g4®n7 i nstrument with a tip, tissue can bepdT/BE®NT7/061116

and destroyed. WD 2006/ 122961%0f the sanme applicant as
the present application discloses a biodegradabl e
tissue cutting device configured for reducing
undesired signal transmission in a heart tissue. The
cutti ngummairpnosf théeIhiredegoadabl e tissue cutting
deV|ce |s e, ctuated b an f sha

mat er s Ar oo SimnalY: of bR R ORRR R e R 2R o P B nE e YRbe
enbedtmentBreﬁethblpresehttpnmehuganepreﬂéeabayeseek
Lk hEgat neakleybateqor el bpinate 99800 aMEEes or issues

deficiencies, disadvantages or issues in the art, suc
a8 the abbveSHaBnEFf B, 2BPHEMyIBRLLALEAY EoRBIHaPFoRN any

meBEQMthHgb§ ﬁ@dw@ahngeglﬁ@dl@@ucaeem@ege§h§Bap@haﬁges

swel | i swel | bIe ma when sa

S EIRE R P e MRAR (AT SR 405 R RIS
Heatte Ascondemgetioiembodi bedysvebstheahdvyent tba, heart.

LhereAE§ F&9¥5d§9 8m888§hghkgt¥f°£h8“E£b§9tEQ£°“9He£$ is
eart wa in“a new nanner. Thus aft e

Phevivdzd BlppasﬁbﬁhiﬁﬁyOél§ctbenachhé09dha@b@rBEﬁgttwall in

EhhsyngunABRNER L HOWeVEr yih b MBY +BRLLI RoakhoCRges ber-
required that all cuts of the ze |Il-pattern are

RadécTrAnMa¥pedfoobet RELLRVEAL PERCFEFBPes Ot HRABJNEY| manner.
dewecerconti guredotornr eductageyndesireadisk@gnahat all cuts

tra£§n1 si on #T_a ggd¥ vesse| adjacent to the heart

2hdFBF BoReaft LT P85GBy “FSol'afFng el ectrica

pr opagat eepethepéofhbyiguththgnandleteni gpatnedgcaht device
ééh? éﬁ%ég'F89d488ukaﬁéuﬁagééageﬁeg&&ﬁhld%¥5ﬁ2m£§Séon in a

con ure or cuttin
bpéySMapéelTh@Jﬁ@@néatOdébﬁcéeééﬁpﬂn§é§raasﬁearébtéssue by

H@B@ék@hgmﬁlébtk§cﬁ@p§9bﬁa@&t@@huﬁhb990§ab9 eharg98g0fnd/or
ue to wat er

shape via swe in enb nﬁﬁ
BhE6FpERENITEY §3%6 ¥§éﬁ?éb98 fefirafucanseher "gdpeet
atvibe ipvebhifeguretates tataikit anti/shapegehanggngy

”EQ%%?hg 1¥Ecg%aas dﬁﬁgr%gglca?rgéglggrcomprlses a
swellable material which is capable of actuating said
change of shape via swelling, in embodiments due to water
absorption, by said swellable material.

Another aspect of the invention relates to a kit of
shape-changing medical devices as described herein for
treatment of disorders in the heart rhythm regulation
system, said kit comprising said shape-changing medical
devices, which each has a first delivery and a second
delivered 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
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treatment of disorders in the heart rhythmregul ation
system said kit conprising said shape-changi ng
woreapoadsrtevi ces, which each has a first del i veeyERIU7/861116

second del i vered shape, wherei’n the device in the

first shape has such dinmensions as to be insertable to

a desired position within the vascular system and

wherein the device is capable of changing shape to

subsﬂa@ﬁkaﬂlpobhelsecand shapeewhénrbecat edddbrsairdate
desired pasition,,uhi¢h gtrives Lo a di aueter,that ds,
arger “fhan the 8| &FUG TPhe Vessal B YRetdési réd
posnsm@ntlm@eeébyttheadeeﬂgeawﬁbIWbeceme enbédded pneoof

EH@ Ehéﬁ@ecﬁHEQQH?dH?glEgg Ygséa%pgéﬁh@odﬁé'Eﬁgerted to a

pOSItIOﬂ and crea brosis and/or create scar tISSUE
ARssard PPS§stiéonnabr BBF P61piegeAf PtPELBANATY vein in the

héé@ﬁ”‘EhbnguﬁhéﬁbkycablﬁlQﬁébéenwhgéﬁdno@ﬁfh@@$to@nﬁn51de

of the shape- devices | s_adapted to
P heer ol s Ben e P BBe Prfon ol CoRE Ghpf PEathp ghave-
phhngmagym@dnnaﬂndehecheane atlhetpdl ponBeyiveented to a

8gg§%satﬁ§g ?easbc%heor ﬁégghéﬁﬁur'ggkdo&hegéﬁn said

uma one o apechan gi ng ne
dediices d@vaaastedmpélse ﬁn§@ﬁﬂédbﬂ@ QaﬁégﬂﬁédWthh is

EQ@EB&@”oEnaEEQaQQBQnQQXdSbHHﬁgeaBQ @HQF@'GléaéQelllng due
nmedi cal devices conprise a swel erial which is

EapﬁﬁFﬁronéEFBEﬂPﬁgOéaﬁéléhéﬂaé16P1§h§6§e§ﬂélsmel||ng
due t@eﬂagﬁra@pé@tpbfoeh@fp@@s@nsmehb@bt@oﬁat@naabs to a

NEtGH for freatRent Bf Oroorters th the REart FRYCRR
regullatiion system usiing a medicall deviice comprising a

?ﬁgh%ggﬁgaﬁﬁggEﬁéh the pethod 88HQEF§EHg &H%SEE&H% the

. _aevi ce in a te or ar lve
nAfaagh ﬁﬁélvaséalart§v§péﬁﬁVnﬁ@ aVBéMySbé§§eF rough the

adikacent E9sEB% Bﬁﬁbtaaﬁéé9rvb@E@1tB@%B§@BE t8l kawi Agart
salg swell able naterial to swel sorbln%ﬁmater

egf O§méPFPn§h§th?é5§t ééHPWFBEt?ﬁédtéwﬁﬁéﬁB gmﬁﬁgrlal to
shape bof; EBEOHBthaWadéVIC@a13f9ﬂé$ahdgtaﬂpméaéy

dghlve Y, §hap la_an.expa ded deglv§r sga t vice
PEPERePhesBansea - BRlRe e R ienarAg ar l Shs: "BBy6RY Rvice:
@mbarssmdfaeapotasaldeﬂnssmg ahdpeera an expanded
delivered shape to a further expanded shape, extending at
least 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, or
creating migrating action configured for migrating said
medical device into 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.

Another aspect of the invention relates to a method
of preparing a medical device, the method comprising the
steps of:

- providing a swellable material
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vessel, thereby creating cutting action configured for
cutting said heart tissue and/or said body vessel, or

W@ e@abigsg7 m grating action configured for m ngl:T/Eg2007/061116

sai d nmedi cal device into saidSheart tissue and/or said
body vessel, thereby reduci ng undesired signa

transm ssion in said heart tissue and/or said body

vessel by cutting said heart tissue and/or said body
vessel byaﬁeaGSmoﬁgtbelﬂedWQanaHeeimeteoménguhed a medical

therefore Amg&e aspegguof thg |nvent|on reI tes to
neFﬁoa oF reparlng a“medi-cal aeV|ce tﬁe et hod

toapsmssagonhensaepsdafvesseﬂoaddangna swekhabheart and/or
Eahéék@'51E5985E9rﬁh89aﬁ§h9 éﬂ@h%??hgl"EESbbehthBBOtﬁereof

dical device configured uci ng undesired
@VgﬁHFtﬂpan§ﬁﬁé§FoﬁlBﬁaélBédyn§@s§éﬂdaHF§§@ﬁtaﬂé/Pﬁe
heakticand/ or a heart tissue by isolating electrlca

propagati on_t hereof b cuttin nd/_or, m grating i
i 6 9Bs3BPthRd) BPPErbsus TP ROGNGENEF Aopaies g medical
net’hod ah debbder tngsacenedi pabvddedceThn achbdy tbspueses

: . o L di .
L0t A P an foaoREeheorar 85 ARak Guf aufopedical
deVﬁvevudgl@ﬁermedleee dediicelt demitar get al beageon,

Q@EB%EBhngc%ﬁk9c99Q¥ Eb%éugoé§ %@ggueaégegahecegkeet
wi th said nedical device and said endot heliasation

ageatloBnHisRcAdringedaralngg@iésar aedi éa8tdt said
baﬁg@heﬂ@é@ht@Bnbﬁgénkay@hdoﬁneﬁa@ﬁh§|balﬂfﬁﬁﬂﬁeéleev1ce

d_endot hel | asat ;
ARV BAtTng= BRb- B06"bF ORno8ndot RYEFah FOHoRGEA <1 BFOmoted
hMCha"lﬂngndomdﬂﬂ:abaﬁevncegentbody tissue is provided.

In thﬁlcgﬂtgé 0t BPetHée§SOEn£EM8”t£88 uEQe?Ee5H1

"swel ates to volunetric ek ansi on O
ﬁﬁﬁeﬁheﬂla@etaeeoﬂgenenf@ﬁ ae@eprlSGCh Bbdorpéddpeter 1n

ABYyerdsshe watgroabgepbed fromthe blood of a mama
In the context of the present invention, the term

In the context of the present invention, the term
"swelling" relates to volumetric expansion of a material
due absorption of water. Such absorbed water may e.g. be
water absorbed from the blood of a mammal.

In the context of the present invention, the term
"swellable material"” relates to a material which is capable
of expanding its volume in the range of 0.1-1000% relative
to its dry state when exposed to the swelling test
described herein, and preferably the swellable material is
able to expand its volume in the range of 1-500%, such as
5-250%, and even more preferably in the range of 5-100%,
such as from 10-70%. Some designs require less expansion of
the swellable material, e.g. in range of 0.1-40% relative
to its dry state when exposed to the swelling test
described herein, and preferably in the range of 1-25% such
as 2-10%.

In the context of the present invention, the

"swelling test" consists of measuring a parameter, e.dg.
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"swel |l able material” relates to a material which is
capabl e of expanding its volunme in the range of
wO290080% rel ative to its dry state when expoBEDEPD07/061116
the swelling test described hérein, and preferably the
swel lable material is able to expand its volunme in the
range of 1-500% such as 5-250% and even nore
preferably in the range of 5-100% such as from
&eiaa%@ S@n@tdeskgﬂsamequk;ebbeSSeexpamshag off the medical
| abl e ter| g ran f 1-40% relatiyv
85:02°58, PBbabePhref SxpoReatre teie ShEM TRy fearolt
described héeemateamdlpnefenabbytbd uheanamgetoﬁli 25%
ﬁHggpﬁét% %Q%%eknfggeoﬁgnEgékugg Bh?lQEQSFQEperature, which
I nventi on, ling test" consists o neasurln% a
bﬁrﬁﬁe?eﬁf éoﬁhvéguﬁéseléﬁgﬁﬁnéﬁOaﬁﬁﬁeﬁ@medbéF8ﬂ§ after the
swel kbrg ohctigchedi cahedpuireReBbrt he fBLELIAH hgak8 and
tﬁste . _Then the i cal. device or the material is

FAtub ?@aeiﬁsaﬁaﬁngéﬁﬁé phosphate buffer for one week
at a fixedhteopetaktref whéchrése@t0ifGehtinont hthg term

Eé%tgﬁp ngk%9§9h9 ”???B%ES'¥OaEESV g?lgﬂgaggeghgaterial

i ncub 'S neasured again :
whaﬁgeexblbat@uaavedform,thére@nﬂemen@ﬁonhé preseAton by

éﬂ%?@ﬁh@n'FB?e tﬁﬁﬂko&%@Er@mﬁﬁnﬁﬂﬁblhﬁgerﬁghaEﬁé tQlue of
he swelling a material exhi bits a uniform

FH?e@XHPﬁéﬁgpoﬁalO@%p§ﬁ§?65169 Ehell PRgCOFSRIgtion with the

unu&arabwte&ﬁaﬁdengomamereabahbeomalE@roéxhﬁple, at a 100%
Xxpansi on i n one bre t wi .l be.corre

it A e e PR S R P EREEER

at a 100%uel anetexpansi ohet heekengt hnoénaiwny etiae| Eerm
958?@9t%§p?89%wbﬂ1EHS"CQBES§%s°Eot@ﬁfpéﬁéiﬂ of a

I nventi on anisotro re?ates to
mﬁéeﬁméﬂlWhgcbfeéhﬁﬁﬁéﬁlﬁpnmhpéﬁoé%hﬁﬁp@§sﬁ@ﬁfuﬁlﬁorﬁhe

gXPapRsLonNnak. 8. h&gﬁeﬂakgﬂh@ﬁv@aéx@ahbgaﬁr1Bebﬁé|M@men81on
ex an$|0n i n.one I mensi on an i n anot her di nensi on

RARSOLPOBPE BRBARLTBRORED - A5 BE 6BLEI RER20SIAG M2y -9
bérbatﬁlﬁédduethgnCQEOGQSS§$OGGCU$bﬂgpﬁebéaeﬁsfbk|GBSng
houlg 9§ enpha5|zed that the term
cer ain
It should be emphasized that the term

“comprises/comprising” when used in this specification is
taken to specify the presence of stated features, integers,
steps or components but does not preclude the presence or
addition of one or more other features, integers, steps,

components or groups thereof.

Brief Description of the Drawings

These and other aspects, features and advantages of
which embodiments of the invention are capable of will be
apparent and elucidated from the following description of
embodiments of the present invention, reference being made
to the accompanying drawings, in which

Fig. 1 is a schematic view of the transmission of

electrical signals in the heart;
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"conprises/conprising"” when used in this specification
is taken to specify the presence of stated features,

WO ni0egers37 Steps or conmponents but does not prBCnEHnmwmnlm

the presence or addition of ore or nore other

features, integers, steps, conmponents or groups

thereof. Brief Description of the Drawi ngs These and

ot her aspects, features and advantages of which

enbodFments 0f thecheventtoniaweocapapbetefnwokl cheting
arent .and el uci ate (framthe follo ng descri

R RO meES "5r L na P eSarP T RUEnE Ponnor urer ehegoedlre

ﬁemngrﬁadengoduherdecenpanyhﬁghdaamtmgsthmnrwhuéhtﬁpg.
L$cf,schematic view of the transm ssion of

eyectrlcal signals in the heart;Fig. 2 is a schematic

view Bi9a BatFernseheBatirnyierssiie?of iFReIReaft PAAFETD

aeeording te the Maze- proceduredhioe,t yrakkbng dhsonders is

to the heart rhythmregulation system Fig. 3 is a

Schemaf Pt %?Eﬁp f a sinplified pattern according to

the Maze.l k| - pbmpedsteg Eﬁ@selQathedhebrt1BSaseeheﬁaOﬂt

£ Lisin
9§Eg§g FEH? traﬁloncép gegaggcaéﬁggggcégconpr gin llke
atruagureke structure Fig. 5, conprising Figs. ba

and 5pj 4l ssa é@ﬁﬁ?@&hﬁ 'thétr§5'gﬂd°§ba medicalhematic
devi ce conpr|S|n gon- i ke structure; Fig.

6
EONBEFEPRYCOR §S. a6§e§ﬁ6a bdevécs SeRBRAFIEY a Polygon-like
kkkustuati;on of a nedi cal device conpr|3|ng a
spirab I|k structure Flg

D Lokibe 8, StLMEL R ol k% p/ e S RORS el s oappafatic
dé&hsEraompnlsfng medhoaﬂedeVube,c5mgr181ngcanppu$amgllke

Ekgﬁctﬁ gand 8b, is a schematic illustration of a

nedi ca evice conprising a braid-like structure,;
Fig. 7, comprising Figs. 7a, 7b and 7c, is a

schematic illustration of a medical device comprising a
slotted tube;

Fig. 8, comprising Figs. 8a and 8b, is a schematic
illustration of a medical device comprising a braid-like
structure;

Fig. 9 is a schematic illustration of a medical
device comprising a bi-ring including a first swellable
material and a second material;

Fig. 10, comprising Figs. 10a and 10b, is a schematic
illustration of a medical device comprising a filled tube;
Fig. 11, comprising Figs. 1lla, 1lb and 1llc, is a
schematic illustration of a medical device comprising a

ring of biodegradable swellable material and a non-
biodegradable part; and

Fig. 12 is a schematic illustration of a medical
device comprising a main body comprising a non-swellable

material and elements of swellable material.
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Fig. 9 is a schematic illustration of a nedical device
conprising a bi-ring including a first swell able

wodoeniwsl?7 and a second material; Fig. 10, conppdBHEPD07/061116

Figs. 10a and 10b, is a schertic illustration of a
nmedi cal device conprising a filled tube; Fig. 11,
conprising Figs. 1l1la, |lib and lie, is a schematic
illustration of a nedical device conprising a ring of
bi odegpatabledsdektabpeiont efi dheaibfvantbon

bi-ode radabl gamehtgnd F%g 12esé % %gQSH%lOD relate to a
i || ustrati on o dal ~device conpr sing a nai

medyceénﬁevspﬁgcanﬁ@gusaelEableedatengaundﬁdlebénemgsal
plafuRl Lable EﬁtQrb@ByDgééééﬁda8§§EEhEtkentﬁé hB&rt and/or

i nventi on Sone enbodi ments of present I nventi on
ﬁehaﬁéttélﬁsﬁﬁdpﬁaﬁS@é@Féégcéﬁ€F§QF§élfBFOPéaaéPﬁ@ thereof

dpdeskredgSkenabrt nagsAL$850ANED 8akadye¥e83sebnd/or
adj acent to the heaﬁt and/ or .a heart tis

b .
LbPaET NG eleBEriCal BEBpaBaL FoRoMRaPEGE tbg CBubEERG™Y

and/or migrating bgt ohasapdngessel sandépr whiessue, saadd

HSQES?& 88¥£88 c8m§992i “BegWEQEaﬁ éthgge?ﬂggo&h ch_is
m grati ng by changi ng | , ere n-sail dre ﬁ
aépabéec@ﬁpﬁp§9§tén§meBudbpéanEEepﬁthap6cﬁlasSwaéébhe due

ef @SEéétbﬁgo§éonﬁh@@9§aQB §Qé@§a%&é swebl-ipg due to
wat er _absorption of said swellable material. In the

cont exP 6Ret ReNprEsefif FH@eﬁF?éﬁPtth@V?QFhﬁnchP?|E@rms
&Bdk@ﬁnqigh@Vb@nmlgkat@Uh"aBQ/Obuﬂighdver m@b@b@é"t@elates

h di t t di cal.
H0 B RRRR S TRy STGRreRl RaTETRr ERechlapelattert fhicn
andpeneheateSchambeghmmeeewhélhaﬁ_bbenbodseWEGdelTbsd/or
ﬁéB?EdegPﬂgﬁegﬁe p'§f§5§b£¥e80§h%599édatThsaé&géndlng

ortion o evice In the tissue
m@V@m@nbogyeﬁéggbﬂYaﬁ@ﬁéﬁlﬁéar@tcﬁaﬁﬁéramﬁ@ﬁél@ﬁsof the

peihgknal hyvipserhedneAchesi,anagrgated by the pediCabssel
device will be healed with fibrous tissue, whichis

GREHPE P@aFFaﬁgﬁwpeél@E?F?CHPSSPﬁﬁgﬁgal#ﬁuénsﬁftﬁg
pref enredstbat ckbetgedbgathdembaechs aapabkewdil be healed

&%gﬁt%ﬁgkggssgggggggn%hXcgeeg unagle to transmit
electrical signals. Thus, it is preferred that the medical
device is capable of penetrating sufficiently deep into
the tissue surrounding the body vessel or chamber, where
it was inserted, to create fibrous tissue which interrupt
the coupling between cells that transmit erratic
electrical signals.

In some embodiments of the invention, said medical
device is a tissue cutting device which is capable of
penetrating the vessel tissue and/or heart tissue adjacent
said body vessel.

In some embodiments the medical device may be is
structured and arranged to be inserted in a temporary
delivery shape through the wvascular system into a body
vessel adjacent to the heart and/or into the heart and
subsequently to be subjected to a change of shape, from

said temporary delivery shape via an expanded delivered
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the tissue surroundi ng the body vessel or chanber,
where it was inserted, to create fibrous tissue which

WO ndoeuaspt t he coupllng bet ween cells that trapPSTEP2007/061116

erratic electrical signals. I some ermbodi ments of the
i nvention, said nedical device is a tissue cutting
devi ce which is capable of penetrating the vesse

ti ssue and/or heart tissue adjacent said body vessel.
khapenmeoeabadirastrsekbentedi eabpdeviereendynbeatsleast

§tructured agd arra@ged to be |nserte |n Jbemporary
S R Sdid Vvess ? SSESgy D
st rvery “t Ar'ough“t Re vascul’ar>system Pat 6 3°body

vegseltadpaeene totthegheatuoandboflgntedtﬁerheattlagdsald
ﬁ%Q%@qHQBEEX BﬁdperEQLSCBSQ t@e@seﬁange of shape,

fromsaid tenporary delivery Ysh ape via an expanded
del i véPedsShapembPadamenFehef ekpanteanshape, tert Badifg!

abvh@QShapﬁyaadnamtOHb@rbé@hfaﬁge@Eeaahd vessebmapeb ek
reate.cutting acti on confi gured

sue, in_order E ﬁ % ﬁ 8
?8 LYGEYi iGoRSY dtheaPE PPELHELARGFoF O sara BEdy YBsSER.
tampomerentedinents shbptheoi avénhebndet heenpdsbape, which

g?ﬁhcﬁengxﬁaﬁ@%gghthgscﬁgﬁgula o5 Egg '”fk%ﬁ SQHOE?Q¥1

elivery s € be mani 6han e fromi
tleApuearystebPEveELy @ha@épﬁadadfdﬁéuvaéEdVéhypghapea

Bﬂk@ﬁe%ﬁékpgﬁdébeﬁﬁbgd %Qténgaﬁ@ggtoﬁeégﬁp%eygﬁenbn outer
said final delivery shape via an expanded delivered

§H&PECE0CA FarfhBFSERparbedCshapasSUBxt eéRdPAGCAL tPeggtate
b@y@mﬁgaac@ubﬁfcSHEﬁ@Q@e@ffS@lGuve§ﬁ§|samd/ﬁéaktsﬁu@sue

der 't t t fi f
BEdPhg-galionaar £orT sdue Bndl BF-sad-Body VEsCer. |n
empprenbodbménegythbapenperahy deheverdylshapg Bbabhe
f'”a'TﬁS'bM EY¥n hQHS/oIhﬁl 5&&89 ﬁgg/Bé Hbg%@%hQH nay

be per orne cont nuously ter pl acenment” o
ﬁéatéapoué¢vCéftaﬁtpﬂaﬁemﬁﬁalO§héb@ oedpesit fefiek t hatil

geYhﬁgll§ha9@069|pégﬁeloﬁh@fchaegaeoﬁcéh@eea@@bﬁplagﬁed
medi cal devi ce undergoes nmay be any chan%e of sh A

pr ef ef MBACEREAGECSf S ﬁBBeWPéCQxEBﬁsmﬁﬁlﬁ d @@Ehcﬁnre
pneteyped mayabeadh&l change of shape. A preferred change

of shape is expansion and even more preferred is a radial
expansion, e.g. towards the wall of the vessel or chamber
where the medical device has been inserted.

In an embodiment of the invention, the medical
device, and particularly the swellable material, is so
arranged that at least one dimension of the medical device
has expanded in the range of approximately 5-500% relative
to its pre-swelling state after having been incubated in
isotonic phosphate buffer at 20°C for one week. It is
preferred that the medical device has expanded in the
range of approximately or exactly 10-200%, such as
approximately or exactly 10-150%, and it is even more
preferred that the medical device has expanded in the
range of approximately or exactly 15-100%, such as
approximately or exactly 20-80% relative to its pre-

swelling state.
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expansion, e.g. towards the wall of the vessel or
chanber where the nedi cal device has been inserted. In

wamoemmsdi nent of the invention, the nedi cal deeT/EP2007/061116

and particularly the swellabl’e> material, is so
arranged that at |east one dinension of the nedica
devi ce has expanded in the range of approxinmately
5-500%relative to its pre-swelling state after having
been tﬂcubaéedmbﬁdhﬁehesi6fphbsphavenbubﬁertaé B2r8-0C

ne o L ref Lre that the |cal vice
ﬁgglgx gna ?héhgangg o?gapprox nafelg orwgggckﬁﬁ

6t2®®@&ssushlas dppr oxiebately or exactly 10-150% and
it 'SIEVEQy”QEEOPBQfSEéEQrEQQttBQE prdi fakideyi gevhas, ang

expanded 1nh the range approximately or exactly
EBIIGGW&a§é§th§ ﬁﬁﬁ#éﬁpﬁﬁt@ﬁyeéﬁaéxaéﬁl§029189®99d that

pel akkve t@ola§m@h@§wﬁklbmgtﬁbah@dteaioasveaboekﬁgnasln

E the invention, the Erﬁgmelllng S g g he gedlcalt
§8Gi cen8F PheBREPFABRESHRIt &Fi §FECH S §? fEIVFL O
tray pksesbelmnegestedethatekheanedgcbbedevhcebaaed in

I
Bt R a0 AT P o oy e 2 o
expandfenredethahgéhef magproxi Apavery besegapthyes- 500%¢c

EQE@%'M% EBpkbgipheesyebli Bg stat,e1atbep: h@M'BQcHegﬁ the
i ncubated 1n isotonic” phosphate buffer at

Bhelfeéek. tﬂ@aﬁﬁm?PStgnﬁreﬁéPPeaStﬁ@PrPﬁémﬁéltaaPr Sxactly

devieeshasnaxpandedei/ant hereapgeretrappeaximahel ye@hical
gxactl 10- 20096|n each

f the at |l east two
Fiehsi oAs, S&hendas éBngﬁiﬁﬁP%FyOSra@%ﬁS?FVaE6;¥58§@
amdctﬂy|$5eWQﬁ posecpr ebenppdokhattehe nedesakbtdevies80s

?g§%gé QHQSd Lo Lhe_ E%Bﬂﬁlﬁé approxi mately or exactly

such as approxi nat or exactly 20-80%
reIath@ @épaﬂglpﬁelémétltﬂgS§t9ﬂ@ dTRenexpansionti heast

atiol gaptnenendi pRASLEALOL @Emb%@§éstﬂﬁdeme@§b9H§lon, i.e.
preferably conprises radial expansion, i.e. expansjon

BEPERELRBAPEAl aeWﬁéécﬁémE?HécﬁnHOWﬁFQStﬁ@db68§ovéé§ePOdY
wakkeandbol the/bearhechasber cwathber wall.

The medical device, and particularly the swellable
material, is typically configured and arranged so that the
medical device reaches its maximum expansion in the range
of 1 hour - 3 months, preferably in the range of 1 day - 1
month, and even more preferred in the range of 2 day - 10
days.

In some embodiments of the present invention, it is
preferred that the outer diameter of the medical device,
when it is maximally expanded, is in the range of 10-50
mm, preferably in the range of 20-40 mm, and even more
preferred in the range of 25-35 mm.

Several types of swellable materials may be employed
in embodiments of the present invention. It is preferred
that the swellable material is biocompatible and
preferably also biodegradable.

The swellable material may comprise a swellable

polymer and preferably a hydrophilic, swellable polymer.
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The nedi cal device, and particularly the swell able
material, is typically configured and arranged so that

wo b@ojoredrtal device reaches its maxi mum expansPONEPIN07/061116

the range of 1 hour - 3 nonths? preferably in the

range of 1 day - 1 nonth, and even nore preferred in

the range of 2 day - 10 days . I'n sonme enbodi nents of

the present invention, it is preferred that the outer
dhaneaeeweﬂ1abEenpdE9abrdﬁuyceompmeeeih bSlHﬁXhﬂﬁFbyarged
&% aﬁg%dand o) h% rag e OES% a~char Bref?ragkys h as a
Pﬁeyrange 0 50 0 nﬁl evéen norgn% ef erréd i n°the
rahgeleft26i85eam Several types of swell able

mat er pal s, MBY he sggkezegonp ceabodiapaLs OfelBely (aorylic

present |nvent|on () erre e swel
REEED | APARY BP@cBﬁéﬁtﬁEPéréhé prefler aBPyvdpspartic acid) is

bh@dsgbadgbb@abIeeaﬁmekhabl@s b@é&@& ﬁﬁéfé@ﬂﬁﬁlse a
swel | abl e olyggr r ef er apl gghbhﬁ
R AL R R Fhgybolymers are
eogprpSEyaepbyaEnBoglgbaﬂgedPEGDynpblgmdﬁoylkpymaylldone)

i se_a,char I Ly ol yte.
LR | of-3pelRLe e B YR nB R CRY1 BnPOLY LERRT O V1P
reildpucPAAYMadd, pobyy(aspattiécabid) , Pobhychaspadtrellulose

aek-d)aksvEheshi-adegr adable @Qdeggg§sespecially
preferred. Exanples of useful non- charged swel | abl e

pol ynBES BPé &hg. 2PBRYCEEEhyRRRe1I yEoPY OfPEEFIabpy PVP
o¥irayk- QYﬁb@klﬁ@nﬁbtéBMElc Nnterference when exposed to the

A e L A A P L QL SN Pty

cekbghogedderi Yatkevgs &uébcaéeetbsdsoapabééets.p@E@ the

2?8 ta§tﬁdxénﬁgggbgﬁék Lt é§f9k89m%rag%QEShegV§88I%§E§ain

no neta I C |nter erence en expose
pedyulpPrAderigeerssupet 6 - MV dregiEr30YkDacalelage) are

gggggghé@ggggdgggglgn nol ecul es and capabl e to pass
the body with no netabolic interference. Starches and

certaFHGCEWPéﬂ@?éedBPFVQ?Fv@éy(én SOﬁ?d?E&?ﬁFEB?FS €.9g.
cehmbuliese} abeoakserbi odegrgdabherise a blend of different

polymers, or it may comprise cross-linked polymers.

The materials of the device according to some
embodiments may support the cutting and/or migrating effect
advantageously, e.g. by enhancing a cutting effect of the
device, such as providing a faster continuous
cutting/migrating and scar tissue creating than devices of
other, more inert materials not enhancing any cutting
and/or migrating effect by the nature of its material.

In some embodiments, the swelling property of a
swellable polymer may be related to the swellable polymer
itself or swelling-promoting additives incorporated in a
polymer matrix of the swellable polymer.

The physical swelling due to water absorption is often
attributed the embedding of water molecules between polymer
chains of the swellable polymer. The polymer chains need to
be polar and may have salt-like dissociation elements or

capabilities to interfere with hydrogen bridge bonds. Due
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The swel | abl e polynmer may in some enbodi nents e.g.
conprise a copolymer, it may conprise a blend of

waledobeussmt pol ymers, or it may conprise cross-PCTERI07/061116

pol ymers. The materials of the> device according to
sonme enbodi nents may support the cutting and/or

m grating effect advantageously, e.g. by enhancing a
cutting effect of the device, such as providing a
Eastensceﬁfbﬁuopslmakyipg&akgfakéﬁgoandoscae bessgen

atlng han_devi ces .of th r r eft materials
RO LR RaREr Ao any e et G at/ SPORFGPHr| HGoRTPaRe by this

eﬁéenatmas chuptsamabesi alf. Sme§0ﬁeseﬁbddﬂnemessethé
swel,J,kng property of a swellable polynmer may be

related to the swellable polyner itself or

swel | ThgsprenBlPAgIREEFEF vEsSl Aebl poPal BlCSFA Bapofgferise

pRbeEx10hkEhBeswekhabhe pelymer. chBenphysi 6abesWebl bREvide
due.to tgr agsi gtlon Is often attrlba d thﬁ
@ﬁﬁé@HWﬁgy fORAL&r Cirbl eBUFe5Chat Re8nCpol§ ERGi ns of
tihesswebl abke pdl yher swedhéapokypei yabai.ns need to be

pol ar, Lfif ?OHBV H%XS'%?F%g"%ﬁ?gbgaoﬁ atLg 1?58”B§E§QSES

capabi Pes fo rnterferé w ydr gen .
Paementhi sref fbée pri AARRIpOLAR bsmatﬂ@neﬁ@n@egment inside

@ﬁ%mﬁgmyﬁgkyﬁﬁﬁ @Hék@?o@éeyﬁgchgg 95dh§95§5§dex ansion
NthOSCOp|C this effect may cause a | oss of stiffness

ghdeFhcP¥asemet 1¢oPURESUTEn SBRESERBBIPAREHESSCTTOlYte like
@m@yhabl@egmb%ﬂer5fnawm@oambba@m@h@gSmbyn&geb@bmeemc

t r.chnalns In o er to I ov

b0 G B TEL RO P haR et B BvaradoroRaney Cenb e ar ooV aBITEL §°
oEstheécseel babkbeppbypeer bhrsotmerenbodsrentsfochahgede
HXQEQHEEBhCaHS'MQBE%s%SH%E”E%aBE? gee to change the

moti ¢ environnent | nNsi t he r and therefore
y|e|dIansamau@mbﬁénm@xbangﬁohh@f#@@@nbyoasﬁbﬁu@wellable

REEessYELe. afheref ene EQEY@BB@Erﬁbyyﬁek'E@d@QEMﬂﬁily
segnents of sone_enbodi nents nmay use . osnotjc effects

BETPRAFEAsE SWELMENG VEPURELBF FAOtR&VSol GRE PESIling-
pesibrehgdabyitheepabymnmer gst cugbutieepressubeghic additive
ggg9g%eagegggghgglaggd dlnen5|onal stability.

The swelling-promoting additive may be an acid, thus
creating a locally acidic environment when reacting with
water. The swelling-promoting additive may be basic, thus
creating a locally basic environment when reacting with
water. It is furthermore envisioned that the swelling-
promoting additive may be pH neutral, thus not affecting
the pH of the local environment when reacting with water.

It is preferred that the swelling-promoting additive
is biocompatible 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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In sone enbodi nents of the invention the swellable
material and/or the swellable polymer additionally

W@ omnises a swel | ing-pronoting additive. The PCT/EP2007/061116
swel |'i ngpronoting additive mayo e. g. conprise an
i norganic additive and/or an organic additive. The
swel ling-pronoting additive may be an acid, thus
creating a locally acidic environnment when reacting
wihbbdwatear s WhersmehbimgdpbamoﬂbngcaddbébveonayobEain a
basi ¢, thus creating, a.h ogal Ly hasi coenyicpnnent when, o
reacting wthYhat er | F% 89t ar thermmre enV|S|one8 ?ha%
thepsmehbﬂﬁgéponbhengwaddﬂngvecnaynbeAthhemtadwanthgs of
nok eagﬁgahggpkaﬁoethg ahBechocal sENYhLeNERAL MAGNChange
reactin wat er t 1s erre at th
§R§Iﬂpﬁ@lppﬁnﬁf| hgcadtptiee smBFQééﬁéaﬁpﬁlépéﬁénallY also

EE@fﬁéabhﬁlabéelﬁbogﬁ@{?é bkﬁerbBySQGEeQSEQ@bnEHbS of

the 1 nvention, the swe er conpri.se
bl et Reh Carbn g Bhonear Sy <SPS R
swelllehgepmanating addlthuemedIbalpdbymee Mathr cxipayanner

S gPt??na QSH/?%BRHQ%E%%RgeS ect Vgnpagenhap geby the

ng~pronoti may a eous
d@@éaﬂétleﬁntrolllng the rate absorption of water and

t hus E9§m§§é§ oF §$@khhn9n895a59§ suektable H?éeﬁhékganlc
| nenbodi ments where the nedi cal device does not

e8REEPN 5aéﬁév|36|éuﬁéﬁyﬁeﬁtrgﬁéPF?ﬁgSﬁpanﬁﬁuﬁéays The

addkgameg anpsakseckesponsebbesperstheiswehki pglymer
i on. othe;gadvant%gg of the

R PR DR BE R R R R e L pe B T EREb RO Rk PRI 1 ymers
stwethabbhecematesicak and optipbnaktbyiaaliselt heopedicak.

devi cey, g ﬁEhﬁégP¥ aﬁ&g'gr te ghg E?g&%ﬁ?&&gﬂlea”d

partlcua esvve e materi al
BAdYIRE - nédn@@be@eoﬁcéseﬁﬁlthﬂ@dﬁﬁﬁﬁéﬂbéecapﬂVﬁgrs are

ABALOLNBHOE At iRg2ebbechoaBY , benephansednbBY rbR®ated herein
degr adati on. Exanpl es of usef ul i norgani ¢ additives

BF o PhBFGaAFC 1 Bxi GBSSNSAFESY OPTsaffabE BPPEt uFgsTPles of
smehe@Sadbays p$m9memomgamuCesubséa@cgs ﬁaMdbﬁly _

g%%zg%eanﬁé§8%§ ﬁ]sopantilﬁact SepOEX”%lde éoigctone
or T™C (trl methyl carbonate).

The swelling effect of the swellable material
comprising a polymer matrix comprising a swelling-promoting
agent may be caused by absorption of water by the swelling-
promoting agent and/or by chemical reactions between the
water and the swelling-promoting agent.

In a preferred embodiment of the invention, the
inorganic additive comprises a salt or an oxide of calcium.

Examples of useful calcium compounds are shown in Table 1.
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pLoRerthesyef the resulting swellable material,

clay may be enbedded in the polyner

di sper sed,
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in poorly

non-exfoliated state and hi gher contents
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combination with minor toxic properties.
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S

r expanding properties in

ilicates e.qg.

Clays or fumed silica offer physical swelling by aligning

water molecules between intensive charged surface

structures.

Natural or synthetic layered silicate

structures offer a significant change in volume due to

their high surface area and their electrostatic charge in

the presence of electrolytes.

Clays

reinforcem

the resulting swellable material,

are also useful inorganic additives for

ent.

in the polymer matrix in poorly dispersed,

state and higher contents above 7%

An example of useful clay is Bentonite

Pharmacopo

eia 4)

via suspension in water.

(se

In order to maximize swelling properties of

the clay may be embedded

non-exfoliated

into the polymer matrix.

e the European

where 6 g dry Bentonite expands to 98 ml
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Phar macopoeia 4 ) where 6 g dry Bentonite expands to

98 m via suspension in water. A swellable materi al
weormoising a swel | ing-pronoting additive and BCPEP3NBO61116

matrix may be prepared by corpounding, which is well

known process in polyner industry. The conpoundi ng

process is typically based on a twin screw conpounder

which is fed with weight dosages to realize granul ate

and pamﬁeélQébnbemhtsupaﬂycoﬂpsustable addnnnng boomoting

LAgease pracessablLLLy,a pechianic
ropertres Of tﬁe npoun PO¥ exaﬁp ear Cc

aomdoumﬁengonWémthraﬁg@eéﬂ khpwnaddpteee ﬂS pypiwalkl y

QnéuZ%%?y WEEQEEmBEuEB§n5'bESEes§'QEeEyQQBBETESBbEeBhSn a

case of "stearic acid é used
WER BEEPYI 6RAPCRYEPBPHBBFEE pPopeFt MéSh VAiPRe Pasapes to

REACeSS, ghhaufibkkeknbspal/neady rplecepatagpd tOAtB@ltable
fillers surface. In addition or alternative

£EfSFUESI FRe BAAPEPTeBl ORAPERVAr & ¥t abHe éPaﬁhgeC Shical
propessing bénpeeatumpooﬁdthe ﬁatrEXampﬂyneteamay abksd. The

a ear,l T ndi Ag- .
g g L SRt e
wemgé@tofTébhnﬁeéﬂegolH@gbﬁg ﬂ@naehtéventhhg geak of

§Eé5&§c“%&9dpﬁ8y'gbngs%ér%guhbﬁlﬁpetﬁé'Eglyﬂgkegh%ﬂts
the use of dry inert gases to iso m X ng

afeasiPrem FHETERVPPORNBAPPERAIREY ARsbREvérgatherocess,
tM@IEaﬂl%@ohbngl@gﬁﬁbepﬁﬁrp@aﬁgdlBn@omﬂh@ff%&%@r@fbakface.
to ranu tLon . e | rces [eal e

ool uan e iren 6 el tr o IRk eRpaRe bea Mar dSknd
adgﬁdipebynwh;nhtakeestbbke PLLAhel prordesihg kedpeeature
BngEEemQ%Péﬁg Fgﬁgrthﬁa OBXEBrbEHgEgé 1§ggéhaog§lstearic

Itives e conmpoun into
B@PQHEFhﬁaﬁpmﬁoumﬁén@oﬁféﬁ?Sﬁaﬁ@@déftPhb@ éepaygned for

ﬁ@ghhhyemb§s@@k@eﬁenﬂaéQ@6T@Eﬁhh&gltgoﬁhﬁlﬂﬁgrké achieve
ymer content. The inorganic additive_ may

PRt BorLc atarhibo i hE POPYaar HaCRFR I hIynbrSaftsied
cagpedndhng, step asct be akayiaddit bueesl Roalsolate melt and
e”bQQQ”SQEagffEQ% EESSSH%lEQX%Q%%OthtHEY also avoid the
typical cooling of the compound in a water bath prior to
granulation.

The swelling forces created by the inorganic additive
may deform and expand even hard and rigid polymer matrices
like PLLA. In order to reduce brittle behaviour of the
polymer matrix, additional additives like clays may be
compounded into the polymer matrix. The content range of
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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swel | abl e material conprises inorganic additive in an
anount of 5-40% by wei ght and polyner matrix in an

wa@eaanieof 60- 95% by wei ght, and preferably i nPCDEP2007/061116

additive in an anount of 10-30% by wei ght and pol ymer
matri x in ananount of 70-90% by wei ght. Such

conbi nations offer both a useful swelling effect and a
sufficient integrity of the resulting swellable

mabentabf Fo- 90%tbgswetghshapeanﬁbmylpakynee desegnboth a

desi-gni ng, 52 nBPcY TEE. 2N trUCtE l?rea%“%e rl%g of the

rAorgani'c-a ves Ehabl'est 5
theubohygeswaééagheamatenpeﬂatures above the

glaSSIEr@B§EEEQE ES"EHFB&uﬁ@m&?yg%09§méyed89£¥ﬂgr ?esigning

matrix in order to reallze naximum ct sta [1nit
the pelymer RAPFLXUCFRENTHIGR EHe L ha el bapyﬁéplc additives

gﬁbb&@@StbSh@é@f@E@Qkyaﬁag@h&p@aﬁheap@y?mazcdb@l@hdgt
to realize nor |deag8 stic_mechani cal behavi our ﬁgg

EFEHeéaﬁBHSFuE °Ffick aé?y%FﬁPFﬁﬁﬁP? 6FMPRESHBF§

deer padescrehatedxviscoetast to ebhédcts. mSkamhar si zed

g??i cah gy e ° ﬁ ?h@”%o§§ﬂekhﬁé%§9§e @Egvbde gnﬁﬁé goed

|ve ra orc g carried out
ﬁ@ﬂemewlmgtéecgsrw@tQreﬁerﬁhémkglgalﬁhpénadaéﬂvagé6u§ in

ehfiget c o Theswell abke mBLeni a8h omy-al80n§AMREI SBefaviour
hydrogel . Hydrogels are networks of pol yner chains

fhdt hape Gaterirh¥slkubl e, sonmetinmes found as a
col | orfakegekdi bryBiehivnat ety bs the gdbspresi aacredsum

by 885 Aar ) “RGtar S 1OF EynChGLRe" bl gy Go01Eal device

Hgdiggel sathypheaklfyprpopsessdal sora défeeeivk radial force

%e659'bét¥ yerygshitl ag Eglﬂgiﬁgg% %Hg§g?eedg%rggtures,

err-si cant water“conte on_a degree
@haméﬁeﬁo|ﬁééﬁubﬁ§a§égﬁ@ﬁp§ effeRé- polyner whi ch may

be reahbzefdcbyaphenhgabreL0Ssali BRSOk MBLEET SRl MBLEET .
ynmer segnents this hydrogels offer | ower vol une

BM@F@%@%S FemB?EWOEEFaRé)P HMm?ﬁpFBQéHSnEEﬁEnﬁéﬁlWater‘
ﬁhgbdubye,ThemhydmegethMg|aalbycemmp&dae5gemelarwnmbe

hggroges the dispersion medium. Hydrogels are
superabsorbent (they even may contain over 99% water)
natural or synthetic polymers. Hydrogels typically possess
also a degree of flexibility very similar to natural
tissue, due to their significant water content. Depending
on a degree of water-insoluble segments of the polymer,
which may be realized by chemical cross links or water
insoluble polymer segments this hydrogels offer lower
volume increase (or water uptake) and improved 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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form ng conponents. Typically, at |east one of said
one or nore hydrogel formng conponents is selected
wo eanamotdse7 gr oup consi sting of a swell abl e pol yreT/ER®07/061116

descri bed above and/or of natdftal polyners like a

chinoline (lecithin) , a |liposone, a protein, a

nucl ei ¢ acid, and any conbi nati on thereof .Sone useful

hydrogel form ng conponents are preferably able to

forn1aogelubékelcnpsks@emcyommengntxﬁﬁoméhhsmaterpaeﬁerably
ﬁlc%ll have aemlgh yggg h|k|0|t %ng/ogxe h water
ubif I & greferred enBodr ment's "of 't fie |nven I"on,

ahd hydnogéﬂyfbanﬁng borpohedrsprhliéicridgsahilnkedwbber

kARRYeithe coherence and optionally also the

elasticity of the resulting hydrogel. The

crossIini RkPAGTAES PHIBRVECEESSSE| FRARsIBYCRBYanenthe

h?ﬁ@ég@mdE@Em@hgséohpﬁﬁénEM pekacrbBEenagk@Ntol ifprove the
ic interaction,.or E%drogen b ndlgg The cross

FP RFRGChage. gPha achyeded py "oxFdafion tE. §* G8fng

peBoXtdeg)hyhmgbeEneEgy radsationkioy ohenmicablve cross-

%9£§r0§g|§8§598 %ebg Ry (ghen ca oéénﬁﬁnﬁreég gﬁﬁgkh

Gnctional “RoRos’ of 6 OMers in em cal
proecesstspep) 1. eAnlexaﬁpuetééﬁC@ﬂcsspwnhedrhyanogehélng

i's th@hgrgéggg(ﬁﬂﬁk£§§1ﬁ&yfé0§1“EQWEBQledeaBy oxidation
enbodi ment of the preSent’ invention, the nedica

devPcelPsBi BAEgraHEH) e, NaAk ?H9§96a539PétéPn' or chemical

ﬂh@é@bwhﬁgcamdhored@graglageameallulhag b@@ateapwaﬁheal or
ef ul blodegiadable nateriahs can

in %h$ bo%
FBaRd PRW0°26061"22596 1 PntdR™ErBodl nEnt SPlFﬁ% Brocess
Bheenti 8n, ekhepseelfbabteoraf énkal begdtrapa$saipokyre Pro/Peg™

mhﬁg%ydgloﬁpgggmggghyleneglycole) copol ynmer hydrogel ,

commercial 'y avail abl e under the nane
Polysﬁneﬁa(ewbﬁﬁgmentAﬂﬁsth@oﬁiﬁk@ﬁé fpgentyesy the medical

kaf,ayet t e, thdeQ@édagﬁQeraH@eEHhsbbﬁgggﬂéd@@|@1ssolv1ng
hydrogel s are e.g. Pro/PEG% omend wh

saééar Hegredinpi AR PEG a dbﬁﬁpyé@PPQEE?ﬁ)lébFaﬁlB@dy
Wewhichibsebasadbos aaPECLERBE eapobynepbusyst enmioBot h

6%3aph g5 o35 hydroge

In an embodiment of the invention, the swellable
material contains a poly(lactide)/poly(ethyleneglycole)
copolymer hydrogel, which e.g. is commercially available
under the name Polyshield® AKO03 - AKO08 from Akina Inc.,
West Lafayette, IN, USA. Other useful biodegradable
hydrogels are 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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famlies allow ng custom zation. One or nore useful
mononers from whi ch hydrogels can be prepared may be

w@eedoeotwd? f rom t he group consi sting of acryl at BGT/EB201061116

as (BHCM butyl hydroxycycl omethyl acryl ate, (BM)

butyl met hyl acryl ate, (DAA) Di acetoneacryl am de, (DVAA)

di net hyl yacryl am de, ( EOCEMA)

et hoxyet hyl met hyl acryl ate, (GVA)

gyh@ekybﬂhymmbaabyyahee (KBNA) hydroxyethylacrylate, (MA)

h t yl met hyl t

?égh%§%¥gr§xg§% %|2§%Z0a %g%éc ?ﬁﬁ%) (MHA)
hgdhoXyethykagiykate, MEN%)mﬁehhéprypa01acadid(AAyer; (PC)
@ﬁexbher9§bﬁolgh%#0 h¥£H§ﬁQ@EBMB§te (vEMPE)

{ propanic acid % hosphoryl chol i ne;

ywny bpﬁyraﬂééﬁémv CVEE)NvVh?V BYyEelageRAY EVP) any
NoMbAykpYbhOLhdeBRer .and any comnbi nation thereof. Such

nNoNONEr s, can _e. ol ynerj zed the r cal c or

o ey ap el oraRoein babo Hre F st AohT axhE, Phaicalic
vsedohar syphyhesigsaofohheenhtedsak.uSedsf os coptaetly used

ESQSﬁggthQSEref%rEﬁg SQPS?HQ?”E§e8ffE?ech¥S@£'QQggégg

rrses one i C
hydroéel@reﬁhr@ﬁdaE@bméumekh@mﬁffbhethevenu$en»ntb©ft

%9@&@851Eeﬁé%érl§ﬂn€8mb?§5§s'%né Bygﬁoégogekygﬁc based
acrylic_nmononers this raw materials can be uSed to

BYFEPIRAA. t BREFRe2EBnEShydKBEER épépépﬁﬂésusﬂnéﬁhépft

advantagecnkeacr ghhecbasedehydr agaligsyshensti 8t hatylic
realized in.a.fast a

th d of |

EP Ry E R S b et oy Rereei 816 apn Aer JrpE bacahee? 28 eo

hiydeogehs badrdioeécbkypbetsynt hesbrbdrbydirreeapadbabcrylic
| h h .

ng acrgﬁ gg?HEk%§e§§3gg-?P§Eo¥ﬂé? %SE %%ag?a éggd e

évawmynd ¢ﬁechyéﬁo@éEOc@ﬁ?aEﬁDﬁgezc em@ca@oﬁyvgwﬁsaﬁdstep

80@6%&@%yn§c859§bagh ar@g@nglbahuahM@&@ cggtgphthQSlzed by
t he range of hy el nefworks at any 5 The swe

F6RPonet fi FPOKVST &R -G 0 BPFng A emﬁtQVdrOXYeth%l
absaapkymatES(aanAvobhed Byt ot Fftesd yain nerdhya e rifles el OESMA) .
R)ar el 476 Foner CHAR FRoSS of Chol g ERKT RoARgE: i
ﬁbdwung 8ur tquelcharnant ericzat contehtt he VENMAcengai nifng
hydrogel networks at any pH. The swelling follows the
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.
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hydr ogel showed a decrease of surface energy of the
solid owng to a decrease of the pol ar conponent

worooloyes7The application of fine powdered Xer oBel/EP2007/061116

(Journal of Materials Sciencei2 Materials in Medicine,

Vol une 10, Nunber 10-11, 11 Cctober 1999, pp.

641-648(8): Resorbable polyacrylic hydr ogel s deri ved
fromvitamn E and their application in the healing of
tendoesme afcehaemehahopeddmehohasedmep bbi sspal yoebuild

Lype ph S'Ca"xt'039§9hW5&Q ¥ﬁr%ﬁ1 Sh°“88g¥%&¥b1e
ast “an i"ti'vé rfesponset o ac vaPe
hegeneeétsaﬁteapasﬂnyeseheyobfﬁhe nbﬁtpoﬁedbwbmenets be

?%%a?gtééegnEQdQUkhg BBB?OQHE0§SE"EHESk%@h%?sar@P VA)

rther used In gra ab E systens  SI nce they
BEher MRECHOSSFLINIEY PHLBE §eaa ateanﬁﬁspanFherbody

Ehh@ugbnbmegkbdﬁQY§1§¥PchYA%llﬁbBeerB§@él@b&yﬂ@k@ﬁatlon
of fer ubl.e bonds ar ot her nct onal %rou s |like

f
EﬂﬁﬁbPFﬁéElﬁFoGPﬁér Bl?ﬁEFP?S FSH posS¥BIFiei agd the
towarids macbenmkeenbadizsystens and the ability to be

t b . | et
her ofr Sbr et B S eREE 6 Pror Phe ABdl eal “dsur 58-5F
phkyerhedswbkhEabliehaut 6hkahgdesséntialiby, conspetly ohe

E@%@ﬁb%hé Hé%b@ga@995§9éhk981@§°966E§s%@'6@ Raveraais
nol ar wei ght of at nost 9gre erably of at nost

DEVEPA, dﬁﬁaaéééﬁoﬁoPéOSPéFéraﬁﬂ oba¥e ﬁo§919r0WﬁEﬁht of at
hﬁstz3pakga¢UbaekergbeyebﬁeattﬁathQBSkaatlahayeabh fbre

t he e ati.on o C n Lltere
bresaah e e ranhostant BB8 ofsutni BRECACIPPRE DEpfgrred
tbaadwahtageduslwyt hliegar dhtodpglhdticonnl paddorts can be
?&ﬁ%gkﬁanoEPeoEaEhsnbloFB b?IEHétE?BHB§S 89&'%5898@e8 with

oto initiated poly zation may be use
the béé?eanahéﬁeﬁslﬁdvhét99@§éﬁcel§h BEeaddf FoweoLAubson

Pakent 6475808, owhieh patiBaerporated herein by
reference inits entirety, a nmethod is described that

uses EG%FP@@F§h66W9ﬁ%r%“V%815P89|HQaRaPQPtP brobgated
pollyhkkitytiohl aaki bg wsth PhAiaki gheebsdtoaptiowivde in the

water LabLli by and L glraacrykabe LermnhssFsi DBy ;¢
incorporated herein by reference in its entirety, a method
is described that uses PEG (PVOH) polymers, to provide
water / blood solubility - flanking with PLA oligomers to
provide water lability and tetraacrylate termini. Eosin may
be used as photoinitiator to be excited with UV light.

Another way of creating hydrogel forming polymers 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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be used as photoinitiator to be excited with UV |ight.
Anot her way of creating hydrogel form ng polyners is

wo b@ooksni cal nodification of g | ymers to pol yP&T/EP2007/061116

derivates, which is a well process in the polyner
i ndustry. These nodification techni ques may be used to
turn polyner chains towards nore hydrophilic or even
wat er sol ubl e characteristics. An exanple is the
medbtﬁaatimheoﬁupthtiadteehhwlmsg be yhel df the other
hydr oxypr opyl cel ul ose be used
ﬁéﬁ?gaéﬁeiﬁgte HF proaﬁg %8 guc as the- nggﬁca
produBﬂsndesoflbe@lheee|wltthgénEléhbodéaEﬁts efabhe

%PM?BBE?n’sEEﬁ %T@hb@bkgn”§59rhﬁét%ﬁ@@r%ée§eélﬁkéhub9

agen and furthermateri al
AacepralNFayBePANg foPt REVBPHEr TSREFLABI BlifabERI aPEPTising

pent hgradahar eva. €nds EyAaangaaﬁleff@@Iba@ﬁalm@tnater
PVA ate a stable gydrggg Smch bl ends can for
d ﬁag?

PHopaRLE BalrberE Ly BySdecre e PR bfigncase, PVA
adqudeusor eattibda nbXtagencaempnnsi pg 6ol NagenaandoRVAccurs

S o
01 Srer e sy Eard i nyarager . TRVt b EoEa5e BUA"Di nds
edesbrabreteol Fageaedr 6undtppindl. gNoupeacthom pedumsr blend

hQ pbgs8F€§m9Ee§aME%hb§%§Hé%ttE%ylket%EE?Bﬁlﬁkﬁhstablllty
el éctrostatic charged functional groups

BrerbeRagabe CopErm %é&lﬁﬂtHlFésaéEFaFélﬁ?EYS?olUBPEQIforms
@b&@ﬂbhthbMd@hﬁﬂtﬁabr@m@$§ Eiakbngrwiph of collagen.

| ut h lent b ith :
o eSO h oS 5P b pacat LCOTPagbAR S ARGt PBE GLatgpen Which
weblagearbbdndS|&o@AAﬁcethagemayhkcbpm&$edbserPéﬁ asated
Sur%&bgét'QHe'QM?Ea pp! Led %Q €Aéd098tSglﬁggéﬁc?QSuIE?ng in

aces are ex ose to col a en resul ti I Ng
éepeléupp@pprﬁgn@oppéééaenayéwe@ebﬁgnat@5éh@aeﬁoto non-

B@BBbaggﬁpgqbbhgtgﬁagngagﬁcﬁuga asTPET 1 Thisr$HREAERecatment
treat nent al Iomsm%romﬁh of endothelial cells on_ PET

GaselifaPrgraft sTwPbHBGE S or CRAPFi B4t FoR. Vascular grafts
FEMALCE! hagen bhpmdSa%ESndeveloped to conbi ne

rechafl gl ELPRGER! B2oB10 AEgT ATIBLLLLY, oL, o, (LEWS
mydh@gebal propertles and degradability of poly (HEMA) with
biocompatibility of collagen. In the form of a hydrogel,
the blend has been utilized as a drug carrier system that
target damaged tissue while releasing controlled amounts of
the drug. HEMA/collagen may be used as a material in some
embodiments constituting at least partly a medical device.
Another group of type of hydrogel comprises PVP
(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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the bl end has been utilized as a drug carrier system
that target danmaged tissue while releasing controlled

wa@eaanis7of the drug. HEMA col | agen may be usePCBEPA07/061116

material in sone enbodi nents %onstituting at | east
partly a nedical device. Another group of type of
hydr ogel conprises PVP (poly (vinylpyrrolidone) ).
PVP- conpri sing hydrogel s are reported as favourable
sgbstilt uhe h@esbhpabmebaﬁedegnpﬂangsiandhhabedpeamthout
useglkn br ast g@lants drogel filled inplants are
Rafer "based and“doés notts OM/negatlve body reactions
known fron1S|I|cone oils. The hydrogel conprising PVP
preferaply B@Sthge g@@@?&b %Mb581H@§§stB§ pggylwbghgygn
sygnlflcant metabolic interference th roug

hey8” Ppdeegersleeniittsi ngfRyErR6phiPi ENBeRFGPHBRENYING
d@éwyageve85h§gchnaénhydhommgroawhee@klUb@sgmb@a@ed in many

and are ca in_ the

B ERBaEnL: GOrrPoant ABQHLvEOFeBRoncBStaynd OF ChaLted to

speceﬁbodembodsneetsfotthheemeventmanhmmLIthemebembodlments

%E%CEEB$9d§htQor%ESEGQB§s 81EE§OQ§E8”B?QX'BQ 958@%H8§ and

I ST1 nven
dpfibéesnat ﬁ@dnﬁléhdfghéMlQoﬁ@EYbéh@0ﬁ§ppae§fa§hE|ﬂﬂV@dtlon

to thesembedhment spsehfgQrth herein; rather, these
enbodi nents are provided so. that this disclosure will

be t hoFBEgheaRUebApyetecdand Wl ApLREyeeonvayriReion of

%ﬁ@p@mbﬁdﬁﬁ%ntBVQmEU@Brh@ﬁthﬁetﬁFl5b36mp8nyhﬁgaﬂkaw1ngs is
termnol.o In_the t e es

PRE SRGBARRENEY PRI G4bTAES Ph Phe ARLERpaRDrngh The

drawiings,i $iket numbendedetforbeol iLrkei agenkbnthe

invention. In the drawi ngs, |ike nunbers refer to |like

el ements. In sone enbodi nents of the invention, a

medi calfndeoineechasdancetongat edet ubukarishape, medgcaif

hheipedhgal sdexieageeBbainsubEai dnhpke stpuct grenarmedical
spiral-1ike structures. Normally the axial .| ength_ of

Q@BﬁcglSﬁﬁéﬁéastﬁﬁéﬁgrlﬁ§8|EEFUHEVFEeOFsSﬁ%rﬁéa%%kﬁs
b@mgcaaréhe dbamaney @hethﬁlaﬁdueabtde@ECEucpreﬂeh@bkyd
ast 5%@6 ? ger.than th ter and even, nore

R Lt o R e

of the medical device, preferably at least 50% longer than
the diameter, and even more preferably at least 100% longer
than the diameter of the medical device. Normally, the
length of such medical device is shorter than 1000% of its
diameter.

In some embodiments of the invention, the medical
device 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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than the dianeter of the nedical device. Normally, the
| ength of such nedical device is shorter than 1000% of

w0 t@odimsmeter . | n sone enbodi nents of the i nveQL/EPI007/061116

t he medi cal device conprises @ ring-like structure. An
exenpl ary enbodi nent of this is illustrated in Figs.

4a and 4b. Here, ring-structured nedi cal devices (40)
conprising a swellable material (41) are shown. The
smehlh@gaoﬁhEBEhsmebbabﬂelmabeyiakhbokhngnmeeaSESabha from

thAgaLiLckpese BRRL (A2 LABIOHESE: LaTRLeL. Bl 0o -
ruc ure evice ?20? ﬁa Be
ﬁmsettedpandaddehapevyecethdvertpnaaSh@pglmadpmaleffect

EEHP?E3E¥5§§EEM@E¥ SR@E%r(Bﬁ%léﬂ@&@loﬁn@hEOQEﬁg WBEQ start

Its i nal deliver e at he target area y
§§Pﬁaﬁpégr@§€rtetﬁﬁﬁlépéﬁeﬁﬂg ghdh Hétam§ﬁ@5VhCUUpéﬁto

deki/ver yigthechi RErbsghekrasadii kot hecdebi¥eNYor chamber
gtheter Eo %nglantatlon and expands to a first
h8pes

BRpafded B. g"S86&°H0 a shape memory eff ect
and/or resiliently. After inplantation the ring wll

R TR A A R Tt Ll
degsek bevehanbér inher éoiltdeHastbeenringerdeédveOneshaye

eﬁrhﬂelﬁﬂé'ﬂgs%?%16hn9n§tﬁH§B§H§g medi gakndeyi €8aches the
avin in a fol ded npor ar ge ivery shape during

Fﬁég?%séF?ﬁOHOaﬁetathﬂaﬁnélpﬁlmﬁ@ﬁlV?rVeéeﬁ@§ t fgother

bakgebiaiea te ebtahBertsthenakddebivaeyishape. a straight
her ssibili.t i. NS gt t he di cal devi.ce in

R bR BByl abRonand EhVPESFR bREhgaguEpEn
tiskngng fé@nbflFugng4é42toftEbgit4a¢nﬁe tbegeikhsrends thus

kﬁQSFH§E aﬂgst@HﬁaQbBQFQ 'EﬁaL%”ahndghk¥§E¥t?ggp%o the

ter atlve to the g
dhetend of bh@lﬁgn@sWFQ@tdﬁé iredpeal cddvipéetpaoyiafad

ERsgrtRgqt Reqwike @é@lcbhr@@ghaadh9h§e§ﬂﬂhg the wire (43)
erforatlngpthe other end of .the ringstructured

redredP aelirés (46y, P?ﬁé§r€§ﬁﬁa the ghasrofnfhat the ring-
ﬁeducahrdavm@altageﬂheﬁceA Aedi, cahudeviyéeghaviengnas of the

Laidzh i kedisLrEstitge,

A medical device having a braid-liked structure
typically comprises at least 2 wires which have been
interwoven around a core. Commercially available braiding
apparatuses e.g. Fine wire braider K 80 / 16 - 1K, Kdrting
Nachf. Wilhelm STEEGER GmbH & Co. Germany can be used for
the braiding process. Once braided, the 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.



10

15

20

25

30

35

typically conprises at least 2 wires which have been
i nterwoven around a core. Commercially available

whe@vdigsg? appar atuses e.g. Fine wire braider Ke@DEP2026061116

- IK, Kdrting Nachf. W/ hel m&TEEGER GrbH & Co.

Germany can be used for the braiding process. Once

brai ded, the wires may be shape-set by performng a

heat setting procedure in a standard convector oven or
in a waeuumreva@eatfarspeeibkeddtﬁqppfatuee m&iChodprise

26t SEBIE P LBk B 008, 2) BRRESKL IS oLy 40 Lo

forcér a| sﬁaﬁe MENDr
aoellahiicedabgrTglas for those wires, while fixed on

the C@B@-c@@%ﬁﬁs%BﬁlgﬁaEftEﬁ@tQEEE g9 goge WElLibeuiar,

removed and e nedi cal device w | e cu into a
§MﬁﬂabF@CFéﬁ@Pﬁ@¢heoﬁﬁﬁéyu§éae?o§hﬁﬁ@ EPaFéPﬁg épéc@§§ld‘

My cCORpLEsarswel fabbeqsrt ebi abrand aaya@vgntageous
| et el COﬂSIS% of swell abl e nat rial. g 4i ‘
SPgE§“§e8¥FSHtoft ReChPra iayt&°F. “heSelFchRPIiBgars ©

teetangahaﬁpnomagnyompheseshapEeaettabla porthorai difi kke

R e
ﬁnvéheidﬁSﬁaydc@nptﬂge/m@gtéaspnaﬂlaepﬁﬁpnoﬂfotheh@edlcal

device, aeSQbSEQHEb@hbyoﬁBééEdgdggg QULEhRIHARBY medical
oriented in the desifed cutting/mgration direction of

fRE1ABAI ¢BI SABGI BBLCEIGeRFadPAl FYSoREREFPES fBIVSRTEPRg the
shapedonediaal sdeviree. 1kpeseneagabadi meats @ﬁetm@yer

esen i nventi on the wire.c Tt al Nns se er alf ag?i bl
AR IR ER LR D R R AT
essentbdl | ytcorssst slohgswelrkabl eemat ensakheatolfeagdtother

a%§89n§§rEh¥ %?EE'ﬁQ§ EES%SQEag@ﬂOEBSEi%?éé%eﬁéntE%el}able

essential 'y consist of non-swe mat eri a
matrRrse enbodi ments, the nedi cal device may swel |

threeIQ'ﬂEﬁé'@ﬁ@bBYmeﬁtg Eﬁéhmééﬁbéhlﬁeaﬂge may swell
Iongltudlnall i .e. at the sane tine_in severaF

8PFEEt FORSNSPUBAL 4Vt hE - BonSPFicEPER2OL Yt ABIShape of
tbagieddcakldeyi cee.t he degreemef tsmel Lhngetrayabe

8&228 %8%s{nDue to the construction or the shape of the
medical device, the degree of swelling may be different in
different directions of swelling.

The wires used in context of the present invention
typically have cross-sectional dimensions, such as a
diameter, in the range of 0.1-1 mm, preferably in the
range of 0.2-0.75 mm, and even more preferably in the

range of 0.3-0.6 mm.

Useful target areas for the medical 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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different directions of swelling. The wires used in
context of the present invention typically have

wa@r@ss4%ert i onal di nensi ons, such as a di anet epCT/EP200N@61116

range of 0.1-1 nm preferabl ¥in the range of 0.2-0.75
nm and even nore preferably in the range of 0.3-0.6
mm Useful target areas for the nedical device are
e.g. a body vessel adjacent to the heart or a heart
atri umnh §hﬁetatgét ambadﬂﬁ¥n65gofbehaniﬁﬁéﬁtEEnoftae

ul.nmpnary _vein LN the heart u nary_vei
B Sean: dekTRBorPrbegsotng prgRiol  TRRL St Ehllre e nan
e@ampéey0§|nbssonSthehsmpenpaﬂlarlﬂhﬁetmatedema Figs. 5a

gﬁ&aSEn §QNE HEB?Ea?”B@@&HE”h?yOE Bhebb”YﬁQEk@Bd Eﬂim

nmedi cal device conprises a on-like structure
é?ﬁﬁﬁFédéﬂaﬂhl§em§o§éﬁ§nﬁ€ﬂé3?Fy ﬁhﬁﬂ@tﬁé@édapﬁ Fi gs.

ﬁanapdlﬁbedTmh@on@dec@hna@vaéglvaye@ ghap@ IBSeﬁtéd kRe
a | ongi t udi na| orary delivery shape
Rahfpol Glea | RiG MEDoFenarCHbPFyahER. Shape (86T SatSD)

aheOWahgettateabeTﬁeldedlﬁakodavaEygonprEﬁeSmeddea&s

G21) 2l lngg"vgg 'tcEStQ‘E_nf gl gggmi @E% ﬁf" ¥§§”42 ?Seglgz

medi cal ¢ contain a
6brFilgckanay foe E@caﬂngeﬂﬂgetVnaha§@||Aétyrshé9elnsertlon

éBHeEhéh%ahﬂﬁﬁﬁékQBnangh%hﬁoﬂ98bﬁuE%Eh@ﬂuréaemedlcal
pol ygon-structured nedical device Wl formed and

ﬁ?Yéae HithePeafgeredr egd fﬁéeﬁeapcébedééFaét grea. The
méa&eaabayvaGEU§begﬁb@ekab1$xaa§hytbhetge@meté¥agtlyhehe
tar ar e e atrl a ca ev

HeEM LR PR bhe i it rahdr - G0 FUB StoRabe LS FBE
medﬁeaabﬂyvmvergaemheby éndetrheli ah aebli;nahddmﬂhbery

éEQFE Sm@lEEEgrg¥ﬁ§9§98pgb?Qgggwﬂabgcgnhéthél1al cells,

envt si oned t i cal’ devi ce I'ng to sone
enbodiirenesast cheliavanbPivorPAAYPEGAPr PSevatAsk
structures such as a circular structure, an ellipsoid,

or a bone-structure . et anot her embhodi nent of the
i nventfons ?Hélﬁéapﬁﬁltaé% EEecﬁﬁﬁﬁFéésdﬁvéB?rQFCPFQéng to

sbvhectmbediments of the invention may comprise other
structures such as a circular structure, an ellipsoid, or

bone-structure.

In yet another embodiment of the invention, the
medical device comprises a spiral-like structure.

This is schematically illustrated in Figs. 6a and 6b.
In Fig. 6a a medical device (61) comprising a swellable
material is inserted into 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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This is schematically illustrated in Figs. 6a and 6b.
In Fig. 6a a nedical device (61) conprising a

wewbloadshe material is inserted into its targePCHERR07/061116

(60) (e.g. an atrium) in its 4%nmporary delivery shape.
The dotted lines represent the walls of the vessel or
chanber of the target area (60) . The nedi cal device
(61) may change shape fromits tenporary delivery for
to an expanded delivery forn1(not shown), e. g by

el astic Slf §x ansion, The me |%al deV|ce a%
é a evice acg dlmen f the
expan Ge'to e water aBsorpglon and-swertin Re

snekhabbe mayebeaposthmsnedtannang tegpbuathedellvery
expanded shape; (61’ dé11$@§Pesh%p8U5§ %Hg/QérGEQrékgé such

Into and/ or through he target area.
rEdREaPtdéiNceCiceBrdPhfetorasheCénbbai REBAELS 6F Pﬁ@Od

-avent| OnnNRyibe pOsktkaBedukRihySatenmpar asyddelirvaryrhe
shgﬁe gr its final dE|IV ry shag at the tgr%et ar ea,
SGEhcal SRVACFI BV GFCBnpCofRBF HarP GFOERE NB&P: Br
bkpaddudsseﬂ;vbMymbhapea Thssuexpahtiedgdattivenyi shape may

gﬁéhr ; Egesgggkﬁﬁhdgng%efH?yth@e@uQ%h%%rEEQnégnaf

exp an 0 an el irver IS ex
aéapeeryhshépehﬁayethénSbépehérgvadesnghpopnttﬁag the/or

RH&EB%Eth§69§oﬁflﬁh§Q§d whischechange ofcgPBRE The change
provi des the cutting and/or n1grat|on action in said

PfsshiePeothamt FBGt E6MPTRET¥haRGEVEEYsRAPERST LBAPt hES
teppatanyddel ieery sshppembit 8othexexpaaded dekiuveey by a

BReororrea P tREChRAraartasy: ta® naoRrraigsras. ' an
an@ilerabXpanddbbe bapbodablandhéﬂoanshapd/neneryhape
RSdie¥@88tthﬁhgﬁdkﬁé'mQSngﬁ ag g8§'ﬁ QSQ kgoﬁed in a

esir osition and I n 1ts expan
ﬁﬁ§l§ﬂélppﬁgthﬁ? shdrin and @ﬁ@a@d@ﬁuﬁglééer&eshgpe, the

E%@m%ﬁ@&nﬁgyfEQHkEheaﬁ&D@HQGQuGQEh&eﬁggléﬁa@§ t0ahB@ormed
further ext ended shape, at |east partl thanks to the

Shem H@ e¥Re"fedi €5 lH@%?éesééﬁﬁrF§|ﬁ f%ﬁFPﬁF Prkgnded
shepel une isakyppeaklly phepasedof ks awsiiengThe wire
is wound around a core, fixed and afterwards heat-set
using a standard convector oven or in a vacuum oven at
a spetheimwddical device comprising a spiral-like structure

is typically prepared from a wire. The wire is wound
around a core, fixed and afterwards heat-set using a
standard convector oven or in a vacuum oven at a specified
temperature. After the heat treatment the core will be
removed and the medical device will be cut into a suitable
length - typically in the range of 10 - 60 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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tenperature. After the heat treatnent the core will be
renoved and the nedical device wll be cut into a

wapialdee7 | ength - typically in the range of 1BCFEBD07/061116

mm The used wire may be one 4% the wi res descri bed
above. In a further sonme enbodi nents of the invention,
the nedi cal device conprises a slotted tube. This is
illustrated in Figs. 7a, 7b and 7c. A slotted tube
aoahak@bnghsmekbabbeOnaberkab éIa)tBaStbeenihﬁsented
at thgetar t_area g

ora elive
eﬁgae and anlg§65n8a8P BGFI %g% Cgeghe bé11o0n may
pQSKEmoned i Abedéinheé sh@ngedOﬁubéaPQZ}DtOThéebQUEobﬁr

b§p5988de§HQFQGQ7§71 1@”9%CEHQE%5pBQ€19X8@E§ﬁ98doﬁy

[ otted ube Into its expan ed l'1ver
evelyings pér LhRi eNCLhabhal MebRTARY Bé EBfUeat CTRetube.

final Tehapgetektdshape mea@camedéu&bser7gxpﬂ99eg hape made
§72"£ FS at Ieaiﬁ g rtI actu t ed % smellln of the .
well &BPE fat EFF §F6€ ed"P6 Sl“Tﬁep§|6?F8dlS cu
Uebegnedﬂaabrdeulwetéijeﬁayresgmlbarnad@t.ﬁgatbube offhe

ﬁﬁ%k ?R'§s”?5355§%d %@eES' a88%§§ 'ﬁHE #giggbglloon
aser, jet or SIWI S. e
pareernbils aééﬁgh@aSt@taeleﬁpanﬁabﬂéespﬁttarntmaa have

balk ogn %6Eﬁ5dégh%aﬁﬁé'@b§sé éé@?keétgﬁbanlhgnpééEQBn The
may have various forns suitable for a desired

é%ﬁéﬁgtéﬁlpatpé.thﬁeS#ﬁﬁFsﬁtavbsnmsﬂlﬁﬁé dpytredvidbele

Hpﬁk@ﬁhméeéﬂgetmb|baﬁ@ p@@b@&hﬂat@Ebeheasaae%oon
roce expandanl. e st ent. e
BB R b s o e rat P aRe, 5l P D BRI P S oD R Rar: grerarown
bglbsdobbé@nellteékpandsfbyesmelbkpgnda bhestatyeng in the

25880 P? Lnpl antation may e.g. be performed using an
ext rna ?orce such as a balloon catheter. After

fixation and overgrowh with endothelia cells, the

medi cahcdevnbeensharbs heyswell @@dpsfP@BﬂedA581ng an
assenbl age of several balloons may be useful if

ﬁ§8?6891d39F€§'06HﬁP|§?n6 SRlégar serbetare ﬁ£§efofbéatlon
bApl antedrolBhsetenerhadinents okllibe thvemtionalt hevice
g?%k%g';deghgﬁlcon rL$83,8 bhal diLLkg shLugtuLe, 58

balloons may be useful if a medical device comprising an

oval structure has to be implanted.

In some embodiments of the invention, the medical
device comprises a braid-like structure. See Fig. 8 for a
schematic illustration, where a tubular braided structure
is shown. The braid-like structured medical device (81)
comprises swellable material 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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schematic illustration, where a tubul ar brai ded
structure is shown. The braid-like structured nedi ca

waleowoes(B1l) conprises swellable material and PGI/EP2007/061116

inserted at its target area (¥D) in its temporary
delivery shape. The nedical device may for instance
expand to its expanded delivery shape (not shown) due
toits own elastic properties, a shape nenory effect,
amd&mr due b@ewmﬁabdkegubysalnechangﬁab thecehepg. olly the

%Eg etoc%h%r ell ered S 8 e@ethesggge %o the
eV|cesa stocanges rom e

dektheryespapéednsbapheaeﬁpaﬁdedtdehnvehy Qhaperathen
%H@Bh@g'%h@akgﬁiabf"EMeSE%EgeEOaQQ OrPhéﬁBSEF@BdﬁmﬁE'of

he swel % results 1 n chan |ng
fé@pcaPadediic8Pf r 8Afit hBtexphamda Jé@?PVerS§H8pe to the
further expanded shape and results in the penetration

through the wall of the ta { rea the dotted |ine
o e Eokn whrnannahnetinl G2 bhoneY Fhslee’ Mhat the
ﬁndﬁgammﬁhvmbehwemdoehphhalioeblstnaﬁueBSBmeekpahdeheshape

ﬁﬁdhcé s4¢Yl C%a&%'%nSXBﬁggdkﬁ%agh£§ Eg?ﬁ?SEafng lon

ape 1n a
aeﬂﬂohempEbeémpérﬁarﬁba WﬁYthetaayednwéﬁdeﬁhah@ﬁd@hél

HgghgglngvFggi%@gnggsitioned. It is furthernore
envi sioned that nedical device nmay conprise at | east

two structures selected fromthe group consisting of a

ring strust@nerharpoky¥genyviaipokygenatamspieal, davice may
braid, a sl|ott

d. tube, filled tub b t
b1 ARl bRa e urhehb e s HaTrrlld, FOAR' PRL' 8%8up
nmediscakidgvbteaconpyi sesuathicest aspelllygbhe mapeliygbn, a
apd.3 seqopd.mnl eg 8 8. LhESt - swel il et et ig

ving'different swe characteristics t
sewbadararepi aherFpé - second material may al so be a
swel lable material or it nmay be a non-swell abl e

material. The fjrst swellable naterial ;and the second
naterﬁﬁlsﬁﬁ§ B@bPG&Q?EHSaBFaEQﬁtlPBGEB&HnotEQ? Bpdaral
aepabateohpeabeena Witrbtnsivbelapdecaktdeveteandhe second

EsrlaTE|ggghefg§% E%E gl%h%a 8%92 Ha%§£5adlfferent
swelling characteristics than the second material. The
second material may also be a swellable material or it may
be a non-swellable material. The first swellable material
and the second material may be located adjacent to each
other or at separate locations within the medical device.

The first swellable material and the second material
may have different rates of swelling and may therefore
bend or otherwise change the 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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may have different rates of swelling and may therefore
bend or otherw se change the shape of the nedica

waexwooerwhen contacted with water. Thi s conbi ne¢T/ap200f/061116

swel | able materials nmay be used to actuate that

cutting and/or mgration action of the nedical device.

I n an enbodi nent of the invention, the nedical device
conprises a bi-ring, said bi-ring conprising the first
smehlabbemaateanaﬂeamdea aeceﬂdmpaéebfakhlbheSfbhswn in
§mellgb |aI SXBaTd ng.nore, sme Elggsthagecond
Seeon er a Pﬁere orea |n3 %P

agsbtihht edwrthrt hé Néabcahldévhee aAhoexaaneléﬁnUhls

b§p§ﬂ@%@n'@h§h9th% 1nh€EefE?@t”EQb?@%b?@thﬁe %i When

onprises a second swel e materi a & has a
?6Ré§e§méplWﬁﬁeéxpéhéﬁoﬁomﬁaﬁaﬁh@nlﬁﬁe l?ﬁFsﬁnd second

swelhabhe neteriahs WaeReeXpRseflcti@cwat eevithi $92) to bend
Il abl e naterlw

i gblna ion f first ind second sm% q
aiSes thet dP&aWeBQ c81E88Y to 86dalF&89aSEéHFEHre
hedmetal deonstr ubts fRerna thag- sheuotueeddimdiecal of the

[ t . f th [
deNbosiaPLSoRanse! AL 10ooRulgtadl ARLgR 0l the 1ine
W resMmaylbéapeepatedsusipkigha srapkirag peingi pl etefking

bhenbiinf bngf”%HbC%E QQMQC%edﬁeaﬁxégﬁhée'sAﬁ Qkah@i@rls a
W re ch conprises a layer of a first swel

Héfé@ygF Uéﬁ?a&?ﬂﬁa éomayéﬁeéfaalégéénafnﬁtéFFéF sygélable
ﬁatéklamEbbabb@tmagealaby@xpamdangeaeha by tsweklli nghe first

t t | th b t .a bend

LR AT e PR i FheChPanahaShERE Be Bl 1R oERgh  Bne
watend mbtpayabe phefkebyedrtbhatnthe baydingf atheciated with
segond.mal eciakyLs, .01 00l v, phystalli neccnon. suel | abl e

havin The l'ayer of the
firstlswekvabkerraferraf hagtetfe éQM@auﬁfoh@eoﬁeﬁ@ﬁ@

swekl-k Bg- proRDhi BY1 896t 8188, th@nnggnlgglbh olymer
first swell bIe material starts swell %8 the vol une
f

BRERGE €r BAPBs ameyStBimt FOCLFYPRRPF Rl B FE RETWPHE BRD1e
mhecpedicabydevyceccantahnbng bt. mbiet beebilihgyprombreng
|s u%ed in a braid-like or spirallike

When the layer of the first swellable material starts
swelling, the wvolume change creates a systematic
deformation of the wire or the medical device containing
it. If the bi-layer wire is used in a braid-like or spiral-
like structure and the layer of the second material is
arranged so that it faces the vessel wall, swelling will
make the medical device expand its diameter.

When a two-layer wire is prepared, the outer layer and
the inner 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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structure and the layer of the second material is
arranged so that it faces the vessel wall, swelling

wowdob/onske t he medi cal device expand its dlaneremmmNMHmnlm

a two-layer wire is prepared,32he outer layer and the
inner |layer may be made using the sane matrix pol ymer,
thereby inproving the conpatibility of the two | ayers.
Layered wires may for exanple be obtained using a
ewexnra550bop60c6§5tbéra aabveek-basedbbmmdyngs to align

Ehoc%ss For exanple m@ PLLA—ba ed %ée one
b

1 procesgsin ahd 9f the
em’con aanng %enton may pa et ted” y chifeFof orm

andvaﬁteraagdscpﬂessédrmogethetheDueenocapeléggve§skmed by
%HEV95519FSBBrBXtQEeEthEOEBBEEQQtEu?k%@eéUB%aEﬁé Wb

i mredi at el yswel | and bond toget her.
pBESIBility is to align the two Iayers |n a first

processi pYtstaprand pppt¥sthessebveRtpaedthe first layer
chlorof§§ via the open cag hlar fornEdeX t he snaﬂ#

§ap b8t WEBRSthéCRoRGcf s a 8¥e °Phé& FayeP¥. Sghvent
abktetingtive process is to prepare the first |ayer and

to deﬁS?%khﬁgyéP w§?88”dsh8Meés°§ EQ% F &?Ee?y %ghg§93er

casting W res, such .
WlkaﬁeraﬁﬁrééSOaEéVaBSQDdeﬁ§l@ﬁé@ as same @ﬁbgdm@ents of

epbodi-genhs QBvéﬁ%lBheéﬁHtth@!@nﬁb9nbén9réﬁg§§dnﬁ¥19@ the
prepared using the same processes as the two-layer

WAFesPIPRCSERE efbbBFNeHPsiBYethEifRvention, the
medi cal device conprises a filled tube, e.g. as

|l ted i Ob. Here.th | | ahl
mat o1 A1 o000 et HaaP Eal MQedr KeP E160y FLCHBRRiEgL
devmbe-bbhprmeﬂbranélQled)tubéheetgbeabikéluenbaaad in
' d 0
eI RO R AP a® EE P Ehe %%5?9 biT hattrhat L aben) B
@é@l@@dé$©©)dﬂﬁﬁﬁeeXéQﬁéléﬁ bpod Mn@aévbﬂrﬂhkﬂam@mbrane

The1fil red tybe- ﬂﬁkecﬁgﬁbk§ﬁe0Q§O@ﬁ EB@VE@@E'EQ@ medical
mechani sns _nenti oned herein, 104) an

QFFéC?léé9O?oWlFPeétFHEtPﬁﬁ éﬁéstB? FW@lﬁépﬂgdmﬁﬁﬁélal
(100) pogether. thhemswekbhabbevimterniab) (L02h sRPadsfon

upon contact with water. The filled tube may comprise one
of the locking mechanisms mentioned herein, e.g. a hole
(104) and a wire (103) for ties the two ends of the filled
tube (100) together. The swellable material (102) may e.g.
comprise swellable powder, granulate and/or hydrogel. The
swellable material (102) and the membrane material (101)
may e.g. substantially or entirely consist of

biodegradable materials.

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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conprise swel |l abl e powder, granul ate and/ or hydrogel.
The swel |l able material (102) and the nenbrane nateri al

W@ 1@dp498my e.g. substantially or entirely conspGL/EP{007/061116

bi odegradabl e materials. A fufiher enmbodi ment of the

invention is depicted in Fig. 11. Here the nedica

device (110) conprises a biodegradable ring (111)

contai ning swellable material which ring is attached

paeaemabipibdegnadabke ﬁatt161&2)heTh6rQ@ﬁ area. After a
odegr adabl e ar fixing th _
évgcé gg St he" ar%é area (%TS? g gad i EgaVlag Fﬁe nen

bﬂngegmaﬁabkpapdrand1@2@m&0htbaghathetmakbaoﬂ1&&@

target area, e.g. the atrial wall. The

non- bi odegradabl e part (112) maypreferably be sized to

fit i Arethhe empgeimareacfAFber 1AVRAFLeD tReShPHpg in Fig.

Qiléfh@ﬁhbéFGbBHQSQg%?g$Gf|@?%bn?eﬁh@?moﬁev1ce é120) has a
I odegr adabl e par i, n arget area

Rt ER oo e L LI R iR e S

matefhalnaEhebmdyl@iZlﬁeoﬁcehESrnhdmmakedevmpeleé20¢lements

h§ss%e9F$%gFlhg% §£590t9%2éa§§5%§3 Eepal??urgﬁethe braid-

on- swe e naterr al : evi ce
é@hﬁrﬁtéQCéUéﬁenW§erCgméﬁbéﬁﬂewﬂﬁbewaaﬁr(lﬁ@)eb@mﬂeéﬁ of

thei1whpes agtéyga@r@h@hléﬁpahaugharﬁak¥%%3e0995§QLQle
wth water the el ements of swel le material w

@%Béﬁélaﬁlvhﬁﬁeeﬁﬁénﬁréﬁdwﬁﬁ&e ﬁ@ll@ﬁﬁléééléévéﬁﬁaﬁé Fig.
as wekl beThpemedeaal ideviae fkdFcgl d2vimy beé operat ed and
g%ge the nmedi cal device of Figs. 8a and 8b. The

I'1'ing kinetic can be custom zed using barriers or
matrices partly or conpletely covering the swellable

”aterbﬁklgﬁgliQH E?H%E?#'EQE EQecé E8§§%§&S§%%95 EQrriers

t he swe eri a hus, accor
eibvat HeAEs BREIEhE pﬁv@ﬁmpéﬁteﬂMeCﬁﬁaréag dbgi s@ellable

ﬁQHEEh§§Saﬁdb@hﬁbeﬁoﬁErHﬁﬁﬁhé wWhkCchcatskeast wRakkl Yo the
covers. the nedi cal device or the . swellable materi

al
FH@FéGPlesQ?HGBéﬁﬂlthH?raﬁﬁ@@rﬁéPgrE@uﬁﬁ@?n@mFH@lments of
aﬁeesﬁveﬁtmaherthe mbeiswel Hablieecmabtepirabesl B bafBier or
odlne t?egméesen i nvention

f
ISR 1Y MERLE b 81 BRET BELEEe o

the swellable material thereof, said barrier arranged for

regulating the access of water to the swellable material.

In some embodiments of the present invention, it is
preferred that the onset of swelling of the swellable
material is delayed in the range of 1 hour - 1 month after
insertion, preferably in the range of 1 day to 3 weeks and
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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material is delayed in the range of 1 hour - 1 nonth
after insertion, preferably in the range of 1 day to 3

woe®ks4wnt even nore preferablg in the range OPCHEBRAYF061116

to 2 weeks. The onset of the [1ing may be

determned as the tinme of incubation in isotonic
phosphate buffer at 2 0 OCthat is required for the

nmedi cal device to expand 1% in at |east one di nension,
ewgllhngiﬁs dhanetae médhﬁaﬂtaebEBQthilThBeexbaBdenwith

ShaptfengadeL et TLned Lol AL ¥R 1 0 hhe pLesHeLLLNg 81818
of “f icalF“devrce, e.g. § The barrrer
éesﬁaﬂnkglmaVObdlannaﬁgedtandnc@hé|garedttarebtheﬁore the

éHEE Hgbaxgk9t§$ﬁ'gbegonAﬂa@dM@ehag@r@Ermed

del ayeds 'ing I's that the nedical device will be
covered with endothelial cells once the swelling

start@h@ngakhgé@fezembgﬁﬁxlh5§lMab@ dhstntegrale, i Aamely
t he targg %ea bgf ﬁ %he cuttin /n1gLat|on acti on
h8sPhe&n“perfor fet: Cthe 64/ FreF 16 FRfey Rayecture
andtmebhaohealnanebylt®ypaom|de khepneﬂecaWedEHbae

i hani u a al |t
B R i Re BAertanlaonBrsriar T prade, CHHE barr FefoH
mayeeigl, compirsebwsven ﬁam@shaBlZQréﬁéfabuynthyasmééh to

§bé§ %HEfEQEQTEhﬁ soekli59 kgepithe, SW@E'bQQrH@EGBkahatrlx
pl ace. barrier or matrix may al so conprise a

ﬁéwfé#59e60§eF9ﬁéra|99éﬁor¢ﬁ@dpspﬁamﬁﬁléﬁgeﬁayTEeg be

p@kﬁ@kﬁﬁﬂohélﬂgyae|@Sebeopeﬁfﬁﬁmeah@sbagraeﬂa@érnakfplns.
glso conprise. a. erneabh ner | ayer
IR B R ERiPE Ber s B g e Sob R Ner shar Panbe This
pogymbe daavhirnotubeseminpabmapkler palfoklk. 1Zkerbalhker
EBX ﬁ8?p?5§8roﬁg OF rSeCQaEhQ Layers ﬁgmeQESaékng
b g laye y

er of Coatin rs typlca resSults
deéleasi ng water perneability of the barrier and t hus

a deCTE@SbQQrE@Eem9§ swebliBg. obsebul ngoat bpacrhayel gyers.
e.g. be applied using chem cal or physical _vapour

68p6§???6ﬁlﬁﬁtH88§erlﬁfa OéﬁﬁB&lﬁéﬁ?réftyﬁécﬁﬁé¥nF?6Hlts
theabaerirersisgawseni- perfeableibar bifethei b@rrier and thus

penneable;for water and syall

Useful coating layers may e.g. be applied using
chemical or physical vapour deposition methods.

In an embodiment of the invention, the barrier is a
semi-permeable barrier, i.e. permeable for water and small
ions but impermeable for larger molecules. Semi-permeable
barriers are capable of building up osmotic pressures
inside medical devices 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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ions but inperneable for |arger nolecul es.
Sem - perneabl e barriers are capable of building up

WO@20000i%7Ppr essur es i nsi de nedi cal devi ces accopdi/REB200D061116

some enbodi ments of the invention. The barrier may
conprise one or nore biodegradabl e |ayers, which
initially prevents or reduces access of water to the
swel |l abl e material, but which degrades after a
predeterﬁbmedembbﬁoﬂeﬁtstbﬁEthe theebedyntOtablmmdthel
to_be a so The arrier rise

er ,
R e R R e PR ELPL T2t e SOMRELE Bhis

mayebeapaknipuéamhyeusefulIﬁosoweaémbodrHEﬁt@edﬁcahe
haveption, the nedical device is restrained in a
tenporary delivery shape. This may be particularly
useful for ready-to-use nedical devices . Further

rodeneef magkabiFoAcklat®B8R enbodi ments of the
i nvention, the ical device conprises at |east an
ﬁenF alcal

furthéf S2PGafTBROCBRPONent. “Hhet FUfther acttiat '

denponenbmpay sesgatCchapstLsescoferaoherpretaatuahi ohmponent.

N
nsra shapetmenorymmatenial secaespeingroa mbehanionl

HBBQEQkEQgC8@pgﬂe@kpaﬁﬁgn@n%aQQﬂghnaé'QHeEHQEGQE an&f6n
conbi nati on of an expandi ng bal l oon and a swel g

RATBPR&NTi §USho®A PnSkPEe ?emoTHeméﬁéFPé%PeanﬁPéﬂpgk ad

agdhtbhechur thep1aehyatbapocenponentl ARy bempinanged to

gﬁtuatE t he change of shape concurrently, i.e. the
rther -actuati on component changes shape. The change

of sh@pe caubédabyoswefl angerpyniéng belabbuebydskow

Q&g?ﬁgé}gngakgrggg thergfore;hespreferred that the

e material and the furthe actuation conponent
are afhrangedlisbaetuaterihé ehdngeeofushlape actuation

component may be arranged to actuate the change of shape
concurrently, i.e. the further actuation component changes
shape.

The change of shape caused by swelling may be a
relatively slow process and it may therefore be preferred
that the swellable material and the further actuation
component are arranged to actuate the change of shape
sequentially. For example, the further actuation component
may be adapted to actuate the change of shape from said
temporary delivery shape to the expanded delivered shape,
and the swellable material may be adapted to actuate the
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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sequentially. For exanple, the further actuation
conponent nay be adapted to actuate the change of

W@ bapm4derom sai d tenporary delivery shape to tPeI/EP2007/061116

expanded del i vered shape, and®@he swellable materia
may be adapted to actuate the change of shape from
said tenporary delivery shape to said further expanded
shape. I n sone enbodi nents of the invention, the
medboahtdeui cecepapri ses ancemdohhelbasahkesoagente il

artlcu ar | referred th L the d tion. .
Cage ﬁp?lgeédg captﬁ?ﬁﬁg gan &Elgﬁbsgégﬁ fca ﬁﬁh e
bnndspemdoeﬁeheablprbgemeﬁereoeblsnamdsoenemdetheﬁbalall

Ekbéseghew@a@b E%QQS%'Qﬁgglbéegaﬁoﬁp98199gﬁé'%ﬁdaﬁethods
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fﬁérgépduegéguﬁ @agﬂaaﬂnéevpganagcaréSdéséﬁﬁaédornamo

QQb%ﬁ&%@&igweF@h béat@@OWQ@habeﬁaB@ﬁng??%g?ggﬁtﬁﬁ6@y
in.its entire or a )
B4 EhosacEonboshs Fons aRi P Bot s tor SBroddar nhg matrix

nmedicab dewi cedsueh dsvacsteaty be aospnthdt b€ gyathetic

%Q%E?goﬁkeg "SErFé gp?e%ﬂaﬁ t'88?¥rﬂhh89t SagEﬁﬁmﬂth

an éen ceI I'X coa
ﬁ@éﬂcépsaees@@rnay bely@ﬁbaé@deo@lyyﬂﬂheﬁhe matéﬁxamay be

éHﬁBoéédpgkyHé%h?émﬁy B@EMrE h Cﬁb%e%%b@s,cghEH|9§e
ester or ene e matrix may

Eaﬁﬁégéaroﬁ %éﬁﬂra?ﬂ?sgéEUr@Wﬁ@pﬁﬁﬂérFéFgonsugﬁeaQatrlX
ﬁ@ylageeombbbédnofeEa$uemenaﬁprm@usrgag@omroﬁh@bout C60

f full h f
A R aE T o R
adﬂetbedea@fcemdetbsdtab meﬂhsaandehecﬂedwbaladEWbodies
ga@@thgggaea 898 HB%?%XM%%h EOQI@EEE X Qb here

ently fethered throu nol'ecul'e to the
ﬁhfppzh Foﬂn@%ﬁﬁgmaéﬁ@wéﬁcéOtéh@h@aﬁéé%caFOQéOWéég t he

endet-bgkbakcehbsndhftenentiate, aeﬁepegbbtﬁéaagloeeqmg
medi_cal device. The anti bodies na¥hee different types

of LABRBEFORAP aRt' BoAIeSeraFouever ot REThselofc¥lER - The
gndebbal kasatiyoncagentsrcaspegbakl yrasodestphbed in WO
99@}g§%§ég,is not known to

However, the use of such endotheliasation agents,
especially as described in WO 00/168158, is not known to
anchor a medical device in a tissue or vessel wall. Hence,
in some embodiments of the present invention, comprising
an endotheliasation agent, the medical device may be
anchored in an advantageous way at the location of
delivery thereof. In more detail, the anchoring of the
medical device in the body is promoted by means of 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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anchor a nmedical device in a tissue or vessel wall.
Hence, in sone enbodi nents of the present invention,

w@omnisrng an endot hel i asati on agent, the nmedPCHEP2007/061116

devi ce may be anchored in aniﬁbvantageous way at the

| ocation of delivery thereof. In nore detail, the
anchoring of the nedical device in the body is
pronot ed by nmeans of the endotheliasation agent. Once
anchoredsbmet bebbissgetbyoa tayetnotnendnt heheapetibeal
ggdlcal deV|8ltls segarated fr?nhthe bl ood romL ﬁhlcg

|své van ageous. CUFFrng an8 or nlgraplng e?fec

hQBShlnderédubymahebdynampcsseﬂ sur roundiaggbboods asyers

d [ y anchored and cannot be
%PEQQEdggagyggghE?él%gg%gg1 whi ch is an undesired

ef f ecEXpRPS$BAECENDBBAL HENEEUEF BHE FhVEAPPBALN heaxiferol,
ﬂagaﬁ9hld¢Vk§@rbmlﬁdeltameoﬁemprg&@@a@blb@a§aeone

Th | east one d . be conpri sed a
ohatrAgcr e RaSepelteohi R Tt n el egpiladenase.
Exampbesaot mseéﬂEedtmge anebeceekaospordbnn taxsfier ahd

%?%g%ghgydE?BEQE i 8'0 A9ky Q'UE%EékggQXdSifficult to

eof yt'ic enzynes .
@@heagéhaseThemEEag@nagevegle@fébel@erﬁﬁcareékthg dedmcal

Ligsue @Eghe§6§§5@5h355'QBthtF§§H§cuﬂﬁk§9 kBeed up the
otherwi se difficult to penetrate her ef of e, coveri ng

PH@C§EﬁfaéeP8PeFﬁétﬁ€auEéﬁsaévuEéemPFHgéoWPﬁg@ﬁa@étaChed

%@UkdepégkfégbabEyt&@eﬁ@du@auhﬁegﬁ@éeaéc@idmgﬁetbaWEmg—
| SsuUe. e rugs e attache to the s ac

ST LR e MR Pt A et VA SR L bl T
atitachengodr iigsembenddngabrdgei ¢eso Oneusdeh mevhod b$

&Eﬁgﬂgkgg Qﬁg B EBE OEhHCgSEfEQXeréfO oBQEX”EB her

cover e sur cour se mef hods may
pethsdd. msynPrappgd- dﬁa@leKéVenﬁFH@StEK@W@6§ﬂ§gand

LACHRBSLNY LAXgK awkBa9f ngndathebi,um g Eheoendet hgl bal the
surface_after penetration of the nedical device my_be

ghtathedieo FHéfﬁﬁal65F96e9?8§tr§6&H“dPég%héoﬁﬁélBél
gegicEndetheki upr&chwtihtbacher nedndaleparine . Assoh drugs

aLhey drugs degigned. b 9,Lr gah, BL pythnias ey Be. 1in.
Also, other drugs designed to treat arrhythmias may be
attached to the medical device surface. Such drugs are
e.g. amiodarone and sotalol.

The at least one drug may also comprise a fibrotic
agent, such as collagen. The fibrotic agent may be
arranged in such a manner that it is released with a delay
during the cutting and/or migrating of the medical device.
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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attached to the nedical device surface. Such drugs are
e.g. am odarone and sotalol. The at |east one drug may

w@b@o/newnpri se a fibrotic agent, such as col | apenEPIB061116

fibrotic agent may be arrangéﬁ3|n such a manner t hat

it is released with a delay during the cutting and/or

m grating of the nedical device. The delay may be
controlled by neans of a barrier or matrix that
sebhpasewbbrthe thbratvecagest stsuptavededndpenranged to

o | ete endo hel i satlo f e cal devi,ce such
Fﬁnggg re?gasé o?x?ﬁe flgrg?ﬁgga %ﬁ?igoogg %FOBB flow
pPsrpmetent ed. oThéimedpfabndeviiee aeddr difngatd semeel in

gg?edEHEEBérOExkgﬁdeVQHEan may be structured and

arranged to be 1nserted into a body vessel and to
subsequently changeshape, wherein the device is

structﬂrgem@nemgba@ﬁgﬁdst@fchaeg@nsea@@ohp extenddatal
| east partly outside the ge ter or orifice of an 1
geverewar) %FG§EF8 Yasedl % fedav SrVuFVHE?mexgaﬁaéﬁlb €

dhameerynS§SﬁEmeme§EmBBESaofoUherInubBthnlltheblng)

Hﬁgkggk 95&'88m§§es98§95?dn83'89 andsh hehy o2) ES?HcFlls

OSSI em conprises an ou
PQBﬂﬁanﬂﬁerEUﬁtbhémQQﬁpréb@edﬁéﬁvﬁém éxsaﬁmemaweaa@alan

ggﬁbgethglgg3|bhgﬂegubEHg hernore, the delivery system
ave an’inner tubing 2 ush tublng . The nedi ca

dezlc@h?sm?QFéééeaeVF6ﬁ1%ﬁer§}§?éﬁﬁb TRBI BRRgSYRESPUSH

hUDdﬂggftN@dpaBd pubhh@gfuﬁeah@ngubhluubgngnuehelphme
glca vi is free of the syste er tivel y

PRE- RRupBEY LoEorcachEtadl dbeEaths Shorarng : hacphrFLon-

Ambemgatuxedyandepmsﬂunglodevheepushrembaagduhylhoﬂﬁeng

Hﬁ%'%@h d%MbESg tﬁﬁéaeaﬂﬁ %B8h§¥§t§H1aﬁ8r ﬁgﬁpkﬁélnﬁ until

devi ce ese actions ca one sequentla
6hecoadined. dAVE Get her firaaep Lt tbe E§85@@||5@reca§péex

guhdeaM peviE¥Bi eabky, abhechybeahspaBdenaf sphasht§a0ly or
brai ded stainless steel. Yet an aspect _of _the present

FﬁW@ﬁP?Qn Aeﬁggggegolaner tube is available as a guide

wire. Typically, the tube is made of plastic or braided

stainless steel.

Yet an aspect of the present invention relates to a
kit of shape-changing medical devices as described herein
for treatment of disorders in the heart rhythm regulation
system, said kit comprising: said shape-changing medical
devices, which each has a first delivery and a second
delivered 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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kit of shape-changi ng nedi cal devices as descri bed
herein for treatnent of disorders in the heart rhythm

w0 e@uloaderon system said kit conprising: sai d PCI/EP2007/061116

shape- changi ng nedi cal devices? which each has a first
delivery and a second delivered shape, wherein the
device in the first shape has such dinensions as to be
insertable to a desired position within the vascul ar
syahemntamdgmheeekmlthe devheesi swaapabheaoef 1ehangbng of
pe, tg _su stantla ly.the second shap en.|l ocate
ISR e S A I e Y ARk e
that res pbasgérothah the dirafeter o6f at helwmessely aelnhen the

Hﬁékgedgﬁ FEHQBna%QGQQQX Eaﬁaggﬁkcgamhlbr9§99ge or ﬁnSlde

o0 the tissue surfound |ngt e vesse|l at the
H8Si Féanposit L 6AtandrérBatadf Pbr bSPEtandropickagt 8hape-

seahgt hgsHMediBasabdvt bsguesi Agapden te peeveBkrikd to a
fromtr nsn]ttln ele%érlcal signal s, wherein gt | east

ghie*of tHSSéﬁéB ¢RahgPngodgiPEEs 5 8 adapt8d g pe s21d

medethédd&olaedeSDmpdlpesatswelahb&hematetnae ohiah is

ggFQBTSrXfVS Quhg%kg SQ§8rEhaR§8 ?Ee R % ngi?g?%ling due

acent sal nsi .
apr verrandbaprpeast @ﬁesaﬁdtﬁ@eéhabéehmﬁQEﬁgahedica
devices is adapted to be inserted to a desired

position in the coronari si nus, and wherein said
nedlcgﬁf@é€96%st@oﬁbgﬁs Q'SRE?IEBPQlﬁEFeP?aﬁlﬁﬁFéﬁrFs

@amabhagotoa@h@aheagts@hgﬁﬁﬁamg@umétgbap@ygtamsa@FItng

ue .to water absor n rral. .

LR ah Pl e BBy opr 2B i BT bR e EF L with pe
debatihgdt oIthh&ibeaitt ehythmtr @gukashonnsystierhand t he

ESQgggg%g f8@ttH§tH89i9frh§%ﬁﬁi9§ &Ha%sﬁegab'%gg ﬁ%%kt
EBHERD| Lpngoshathy ﬁééﬁ?oﬁﬁ?ﬁhﬁfp§ Chei éanedtrfhé node 4.

hﬁ@rglﬁextbﬂhnsneeénalkyaﬁ@ﬁaﬁelgﬁectkgabqhglgnals which
sinoatrial node 4 . The sinoatrial node 4 transnmits

éF@cPFPEﬁBa§?6n5P§OHﬂPcEhﬁrQGBFEpﬁéé%eBYtﬁ?éaéhoﬁhépeClal
beatt Walkhibhy aﬁa@$eotr$pa¢ipbtﬁebys ﬁaénbmgcamical

eLe%tﬁic? 1 pat lway Thglglgctrl al gbggals % Orggnate
the 8l éclrical Bdt hikay 50 dPREFEFhE  hoart
roscheacél ngstoe abh@stfsmnaﬂman@oasmahdaneous and
coordinated contraction of the cells in a heart atrium and
heart ventricle. The normal conduction of electrical
impulses through the heart starts in the sinoatrial node
4, travels across the right atrium, the atrioventricular
node 5, the bundles of His 6 and thereafter spread across
the ventricular muscle mass. In a disordered situation,
electrical signals are started in heart cells outside the
sinoatrial node 4, in so called ectopic sites. 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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coordi nated contraction of the cells in a heart atrium
and heart ventricle. The normal conducti on of

web@obudecal i nmpul ses through the heart starts PET/EP®07/061116

sinoatrial node 4 , travels &{Yoss the right atrium

the atrioventricular node 5, the bundles of Hs 6 and
thereafter spread across the ventricul ar nuscle nass.

In a disordered situation, electrical signals are
shartedctnibeartigeklls eutside ﬁhetﬁbﬁéaébkablﬂOQEtés to
in_so ca [l ed to ite These eI ct |cal signal.
RePP2arCrufl ERE B56rEI hETion BRo( e Reart hudere 12 out
celpsetpfysetepabhefvopiivtsicteptane phesentiplihe between

ébgﬂé'théﬁnﬁgbﬁéhQE becgmes 8@@8&%9ca1hé§gﬂ%hé benLhenys

cause of arrhythmc di seases, such as atria
FEBRLPRatP&ACENY AL PEI DERUEHer I tANTéRFSEFNG L fEE ROV iCh

fier uhpBati ng tbgﬁgmgksgaéeﬁrhaamagegn@mslSQhabln@hbhgath

e tOBIC iltes i n_order io g vi % g Iec ric .
ghaPsSLEEFEAG T n St ABEESedfopi e §rte b?ogﬁﬁéPE'in

tihecheart swakk. tEBU$pcaheoheaftthalbctSpmutsmonplaaglyot

h, fo e pting..Lh 1pl i ng. he el | :
e L A
theacenipbsi ba Willkibécheakediw thteebr susrerssdecutting

LeBrhsnhynaplent gel,EaRgAKL @h?@BrWQﬁh éEQBék%veI U$solate
he path of the electrical signals is blocked by this

PESPBAC FohEVer [n8PncEPEheaECcREF6RT B MEHedebRypi £ used

$b§@$dﬁ@¥sn@E ahwaypcberknonscandonmyobetdef Ebeubtct 8ites
det er - si.nce there ht be It| Ie e i
IR IR TN e IR
mMazb”mpkbceﬁﬁeetnmebyeWSoEatbeecbmpﬂ¢cstédscufhusg
gg%té ﬁt%§5” EEVFQE“@¥§eb aH%S?nr?gaﬁ?hﬁéﬁﬁgEeBhe

peC| ocatlons of the ectopic sites in
|nd|vH@N9VeéaséS TheepideedufeonstFedl | dd the cutting

h@%@}np&@cgguéﬁshoevaﬁw ebmbhexCcanBl i-eahedecULt HRGFicult
pattern In Fig the Maze-pattern is illustrated.

BOWEGEY - 48UFs EOFd@ﬁFerPéﬁF?FQ hgs DeRE BUPLVRE 1T order
patmehnmuseexhenseqala@d caﬂﬁhagsaaddreqmpneSyathe pattern
fficult sur

a 1% ThBSkr%Q lthe-ﬁa%teE Ihas rn 1
%VOPVS i Bngr £8'm g the® re8U|reg chttihngs 4fd
seapli by BhewpauneFmg 3. This pattern is not as
complicated, but would still effectively isolate the
ectopic sites in most cases. The Maze III-pattern
comprises a cut 8 around the left superior pulmonary vein
(LSPV) and the left inferior 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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as much as possible. Currently, a Maze Ill-pattern is
used, as shown in Fig. 3 . This pattern is not as

\V@mmpMMmated but would still effectively isol et PEPIVe7/061116

ectopic sites in nost cases. “The Maze 'l -pattern
conprises a cut 8 around the |left superior pul nonary
vein (LSPV) and the left inferior pulnonary vein
(LI'PV) and a corresponding cut 10 around the right
$upe;iarppukamnarthehnieRSByﬁ antipt be Ehghthiinheri or
l.monary.vein (RSPV) a_cut 12 connectin he two
e DR RaY 0 st 6o ERE BOrBAGr 5 varhs CRESR cut
¢4tkbomshhids conmewti ngseat tolt heteomemanytsbauseeded.

§9§)ex9m§§5 1@hgr8gbkg§ehggt ? CEBpEEeSH%EE @EE%ﬁlstarts

app en ag a cut romthe |n eri or vena cava
f6OERE baepréﬁlv@ﬁaoéavae(EN@Daﬂayc@beQeéOé@nnéétmﬁg be

%E@f?d%sied@?gﬂaﬁetBﬁerbGFb ?yslﬁngrﬁhﬁdCUhiéggbftW@@Bher,

e, an e cu cu et ween

ERoiPECBRE HoTBVERS! SRECERE’ r POt P at oL BF SFPUREOURT

wakl pvandaa bdt d2dei sdbatyi agechhevr bghtiatriaktead of in

ﬁﬁgggdage.Thus, a pattern, which is I ess conplex and
ich'effectively isolates the ectopic sites, has been

est abhi shedalihysofiecvhsdsneakk et shemyedotabedevice

H@@@%Qbe505e§ééﬂph§y EH%rQQEHEBQTQ? ok EQB@@HC sitgs
often starts around the orifices o \/s and

PREFEFBPE, Pt 2Ry B8 SullPrerént 9ékﬁaRée?ﬁ@eﬁﬁt§l§hOUt the

hBear eindpthech¥Yst Eurtber,. as indicated with the

lines 8 ' and 10', the cuts around the PVs may be done

al ong each PV orifice instead of in pairs . A

pl ur ahi tyroheenbedenent$ ohethevaedﬁoalrdéatee to a method

98§CEEQSQmQSEeb H§¥ok8%% HF1EQF ﬁeg?tpkﬁ HmaEe% ?atlon

p03|t|ons to ac | eve e treat nt W
shétaBedsonJopencdhest §9VQQEycompﬁaﬁ@h@raa§w@éﬂabﬂe

kheci-nyent e fekabgsche @lg@heod for treatnent of
di sorders in the heart thn1ra%ulat|on system usin

a nedﬂEﬁPIHévchh%oﬁ%?F§?¥ dgviGel FabPetRBPEFPAY, d?ﬁévery
pRbbedtnebpyhsthg aseulbngstbectiednecal adevtoevensal

ggggggggytgekhgeﬁgart 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

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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shape through the vascul ar systeminto a body vesse
adj acent to the heart and/or into the heart; allow ng

wae ad/oseset | abl e material to swell by absorbi ngP«mEmom/%nm

said swelling at |east contributing to changing the
shape of the nedical device, fromsaid tenporary
delivery shape via an expanded delivered shape to a
further expanded shape, extending at |east beyond an
euberisur trane OﬁvSﬁidntkﬁSU&na@dﬁOE vessektavihepebyn the

ting cuttin ion co ured for cutting said
ES??IOFISS e angforﬁsa Haggvessel t her eby reduci ng

undesEhedmstgnélmavaﬁsntbsrmnrencsapdlheainsekssue at
apd Qraﬁ@kgeQOHXdY@§§ehe©¥c%uﬁhkeggﬁékgege@Etthbsﬁ§§rallty

and/ or said % vessel means o he nedi cal device
@énﬂ?@&ﬁ@é PREFELBPE - fﬁé §ﬁéﬁpéﬁr|ﬁ@@rﬁ?ﬁboér@ﬁ§r59m?rlse

€ARPrt$Ses knNsent bRy saidcaedheal cdevi 68 kAkOpaudasikedor
osLtlgn in.the coronary sinus, in any of the

GFADREr §OFEFAE S n thesuperlor vena cava, in the
i nferior vena cava, or |n the left or right atrial

?ppe”?QQSOmghgmﬂggDﬁgn E“E%Qe£ﬁ953t58ﬁpr£ﬁ8 method
Inserting a east ano I cCa evice I n anot ner
éﬁrth@rmp@Eappmyréseaegeséaapasngl@h@ mEgicexafpiece in a

EE%pH?B?%dd€§¥v%9§péh§? 'Hﬁ?&hgnghé medicak cdeviccene
into eac the plurality of desired positions. In

BgAecCerbd8VAERts of the invention, the method
furthEhﬁDE@sﬁﬁapﬁhﬁ@Smé§Séf@Inb@gabb@mﬁﬁﬂbﬁéb devhgea

[RSpbSTRRL s, 90L1VaT X ohaBe S g ihe Lnseiion, el

accompliinshedeusedgcalngdivéak deviice tampudamg delivery

ghg SgrBH@B'?nPégahSEdmﬁg%P Eﬁétﬁéﬁgs Eﬁghﬂ?gagékadable

celnits te nporary lver
bﬁfﬁé@@cééSsﬁﬂ@eﬁheWB@@9bythéebrgaégﬂaaébpé pampveg and

@hésehgﬁg whesghyet Benr egkeapntcks renoved and the
change of shape can take place. Restraining may als

coner%%tﬁ@éBFﬂa PRE ﬁ%apcgpmprlse keeping~the medlcal

device inside a tube, which is removed or dissolved once
the medical device is in place. This is for example useful
when the medical device comprises a further actuation
component such as a spring.

Another example of restraining comprises cooling the
medical device. This is e.g. useful when handling medical
devices including shape memory material.

The method involves restraining 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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device inside a tube, which is renoved or dissol ved
once the nedical device is in place. This is for

weza@opksrusef ul when the nedical device conpriBEFER2007/061116

further actuation conmponent stich as a spring. Another
exanpl e of restraining conprises cooling the nedica
device. This is e.g. useful when handling nedica

devi ces including shape nenory nmaterial. The nethod
Wmval@esotesnﬁannbeglthednedbaakld@vkae metiinaflmakkyce in

glelso C?'fp“ S%{% has i ngs Ztral A ?ﬁe ges reagglsue

g8 whén eén |nser °I'nto
posi tLonist husfakkedi ngasatdechadgehel ithetshapegefit

EBﬁpgﬁgbga% éggkeglnghﬁl haoghqex %HEEQQEHBEEY pinds

rise eluting eas one drug from said di ca
9@@PEB€1¥Hé QFOBQQéFOén§eéﬁ§gap§/Pérepﬁ@?éﬁééaé cells.
fibrotic agent. The nedi cal device may in sone
enbodi nents. alternatively or in addition rise an
ondot RefHAEBET oRCHEEht 51 RaF ebyVBLEEPBr APERGEFNES & method
ofepgbdmthngfatmeddeuﬂcdwwtbeendbehabtabdcebmpamd1ng the
ang grlgg the nedical device in the wall of the body
vessel "and/or in the heart tissue. It is preferred
t hat thEreﬁQd@h@Iaasaeﬂéﬁbégemﬁteﬁﬂﬁilses a capturing

l'igand whighrspRehi §§£5y595@9§b§8dﬁ59@kh§h Pregeni h9hical
cell s and/ or endothelial cel A further aspect of

fREIFRVERDI 6AUFEFafes F@dacﬁéﬂhaadsﬁlﬁ?@déégﬁal
redheal sdevhcen thpoapt hedseonmpaiategrt e shepsegkt and/or

roviding.a swell abl e teria transformn aid
B BFPaE o RalEr Pl P AP0 A HediGaF FdouicR EBAPRpqPEqThereos
bgrcuedmogngndﬁdesmigdasuggahntpaasmdssbeaeﬂnaadbody
ESE adj acent to the heart and/or a heart tissue by
|so ating electrical propa%at|on thereof by cutting
and/thﬁ1QWQﬂﬂﬁ@lﬁnm@tgéﬂd vBg¥ef - gndperrrpgsded. aFhe
sweklable material may e.g. be provided as a wire .

In an embodiment of the invention, the step of
transforming comprises winding the wire to form a medical
device comprising a spiral-like structure.

In another embodiment of the invention, the step of
transforming comprises braiding the wire to form a medical
device comprising a braid-like structure.

The step of transforming may furthermore comprise a
thermal treatment of the braid-like structure or the
spiral-like structure to heat set said structure.

The method of preparing the medical device may
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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In an enbodi nent of the invention, the step of
transform ng conprises w ndi ng the wre to forma

woreavoade7tevi ce conprising a spiral-1ike strucecr/@rP200m061116

anot her enbodi nent of the in tion, the step of
transform ng conprises braiding the wire to forma
medi cal device conprising a braid-like structure. The
step of transformng nay furthernore conprise a

t her mahst neatineateof, thﬁebeahduﬂhkefstmscrure oant hend

sgbral-llke %trgctuge Egcmegt set s | aﬁt%gctures We§l
hod®o6 preparlng drcal"devi ce may fUrt hér hore’
oohpsssexgmeseﬂynﬁtetsﬂepshseWeGEed ﬁtowuﬁhebgréupther

?98%%%%?88 QB?%thX'E@rﬁsC°§EbT8dE§¥9r"Qpﬁﬁrﬁééé'Gr to

he surface o he nedi cal device, appl
ehaetHaindl'i saflyen agemprrisifte’ swhﬁacéséﬂ tRethedi ca

devibeeicandbar sperhkistng phesordecak dewieq. rRangess,
mentioned in this Eresent speciflcatlon may comprise
P P

tHECPERGes SERPappPBRT it PBA” of 'ERE"Fang@s cgkRepents,

boundaryovapmeslASeused peeeencethe stidgulian bormee or more

n n n mn | |
Bher 2acBlfs, | IiLeBLe EENE] beoLRCILHE, | BEcREHEE,
ﬂmeOb@ntavthed/gﬁdergv@@dthQEOﬁhe per nsedi helrades, the

tECRPILSE or" hﬂ@hHQbEgan§ngﬁeral?oggﬁb§hﬁglonsm@§none or
used int specification, specify the presence of

@Pé?eafféQ?u@é§OCFﬁF§§eﬁéSt@ﬁeh§eméperat|ons
eIenenUﬁle@Bdb@negﬁﬂp@n@@tﬁnebutad@ Betmpr echydedthe

r Eence or gddltlog gf oge or . nore Eher feature %h
REBhers SPEpSClGREratPohS Mgl etBhif's"CE5hPoheREs Che same
apdhonggreupsminhelgofinddssused hgrena ofhertiénary skill in

Eﬁ@déQF"tE”%hHgﬁstﬁﬂ¥ ?pgeﬁkgoﬁoﬂgigﬁ gonszefwgm§ Bk
nore of the associ at ed ste Itens Nl ess ot herw se
detithed, valpreépas ChAatEl GEIrNg.t 68Bhi &l thAdesepénnpfli én

tenBh1ysedchenetnihayeithe saRR1AEARI NE+ASHEAREANLY having
under st ood by one of ordinary skill in the art to

ﬁhWEﬁD%HBStPﬁ6ehF|69“6éﬁ6ﬁ§§ WiEhwiPPlpeMPaREREr 10 the
updeestood that rkeementsueh asdt hese deti bedihBerpreted in

an idealized or overly formal sense unless expressly so
defined herein.

The present invention has been described above with
reference to specific embodiments. However, other
embodiments than the above described are equally possible
within the scope of the invention. The different features
and steps of the invention may be combined in other
combinations than those described. The scope of the

invention is only limited by the appended patent claims.

EXAMPLES

Example 1: Swellable PLLA/PEG hydrogel
A swellable PLLA/PEG hydrogel may be prepared as

follows.
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commonly used dictionaries, should be interpreted as
having a neaning that is consistent with their neaning

WO noovlhesepnt ext of the relevant art and wil |l netT/BRP2007/061116

interpreted in an idealized d*>overly formal sense

unl ess expressly so defined herein. The present

i nvention has been described above with reference to

speci fic enbodi mrents. However, other enbodi nents than

t he above desercbedoar epeguathylpossghbl,eoi t hipht e approx.

3i9RE 9bobheoi puentian, The difhesent features, and, one
steps O he~i nventi on may be "conbi ned i n ot her

dombi Adt P6ns - thamithogendéesbribed. i1Thedsedpeoothehgacuum-
upyent ben i #ponhycLiBLl¢d By the appepdod-pabenlscirred,
claims. EXAVMPLES Exanple 1: Swellable PLLA PEG, .
H§B?ég@?1A1§ﬁeﬁpaﬁﬁegBLEA/ﬁEG RYBEBGel “magUbé pFeparégert
aﬁdagkh@wsatﬁ@sgﬁsgeFEggéeaol6nohwﬁbbmhggeg@hgﬁglPLLA (poly
W an _appr Qx. 0 0 [ ri at £

b Br e Rt r s SBraPan £ Lakoof 1924 Bri sty Anat ot ane
ﬂ$saddeddtﬁnthei@apuaﬂﬂgieﬁ;ma& aTmEdﬂaalwgmidermpﬁ@ﬁﬁied
BBLBOOZQ gﬁé?ngoﬁﬁ5r58dﬁrggg?5 Hehhéngoaﬁggg'g§g’iRgﬁrities
appr ox. 4°hour S°rnan i nert —and dried at spﬁere.

Debeddl bw wbEecnliaianeirghysPERAuUEpAl gtLthacppdgher for

exarnLeiEl uka 94829 Rabyitlehagtihda)l b$ dhesebyRdsbMution
dried CHCL 3 . To use a nedical grade specified PLLA
BRYgBRers@Bula Betpferer fededuéetovpossirbferthptri s

pausedrby the bﬁiﬁkab@faSM@tQBhQ&edl@E?Ebﬁnﬂgkfﬁﬁtment of
nt | S t . trasoni.c treat n of .the E
BN PER 2Ty R an ey Be HaE CHBanRoPE Lt aF Saargnpased

haetheemeithe.preferred end point of a optiona

ul trasou r f : tijon.
det er%ﬁnQQHé)y%@‘?:?%é}l?ydégégﬁ%ﬁaéghﬁe(mﬁ%??Xxﬁggoﬁs}wld be
Lugad groupedEtEVNMANRLPBAY/ reftPaPfonlsBeUREShEchsEédVEOLO

Ldenthfiyiaippeperohathe, obrakbgapersinebatbvgct ont Be 2Mol
initial PEG contentM@Ereferably ina relation of 2Ml
PLLA Bligoner t6 1 PEG:

The PLLA polymer or oligomer solution is used to
dissolve the isocyanate end captured PEG. The solution may
be diluted by additional dry CHCls; to obtain a viscosity
which is may be spray dried. The solution is stirred for 1h
at room temperature. Approx. 1Iml of Hy;0 is added to the
polymer solution in order to destroy free isocyanate
functions. The solution is stirred until it looks
homogenous.

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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The PLLA polyner or oligonmer solution is used to
di ssol ve the isocyanate end captured PEG The sol ution

woreyobeedi | ut ed by additional dry CHCI 3 to obtBCTYER2007/061116

viscosity which is may be sprdy dried. The solution is
stirred for Ih at roomtenperature. Approx. Im of H20
is added to the polyner solution in order to destroy
free isocyanate functions. The solution is stirred
bntéheﬂﬁammabs honogeseesprodihetsokuti eniksbibenospeay
ied a d. su sgguen%& Ovacu%mdrled at a tenperature
arouna 66 0 order °t'0°réduce the content of
resi dibt BesanededmpeérogFhecearesbbt iag hydepgetlditive to
ﬁeaaag/nmozal sat! R gweﬁgb%ogképgh%é The dry
| gomner s hydr ogel e. g.
ﬁﬁ@éfﬂﬁ@ g ﬁu@ﬁur@eRﬁxﬁEﬂdFQ}EFt@ 2NO- R2- NEWlPQ}EF outer
41 MR r. oFThepdegkadat hopmproduehscat ibha1hydregel on .
will all be based on hydrol yzed nononers |ike |actide
acid, ethylene glycol and a m nor content
of but Eratipael e SpArhltmedécpilodacieceare suitable to

b
hed{ghg?ﬁggﬁhgm889¥a?2M§%9ggeﬂgy 218 %Q§§§E%Qegfxm the hydrogel
getedégepé@eémehlEEBQPQEOéerﬁueb aTm@ddﬁylndawﬁp@dhﬁsabeen

EEMeHQt@éBE%?eQl&ﬂ%@rét@ﬁr@nh@Ybeg a8 gng%bdlaneter
rox. 0.4 nm by conventional extrusion. anple 2

: Sp|55? fedfcaf U@VPéeaﬁpgﬁﬁréltH%Hﬂéélcaéﬁléévhﬁ9 pe outer
prepaced Hromot he, hydkegektowehe poepanedahd Exampketlset via
Sgc? a gediﬁa ggh%efhas een schematically

PPRUsFFEEEESTH Big 2hd?Bb. The wire i s wound

ar oundfaetrubbkahegor erhavinagtanheuteredianeeepvefl 48d the
fLxe h n a -

B PRk eob0 8 r s bk Ay £ “Thochasr ol Paat ghp Ly approx

PHem@or EnpsmedpseéddardceheanelipcaPmgeereedi gngutopAed into a

@a%HbE@Q'gnbeﬂgtEelkygkﬁéhh¥n§pgﬁ@é 99 pEnclhe pedieal target
devi ce can be conpressed and [oaded into a catheter

aRd2{f4C8el f - expanding once is release at its target
| ocat hbBorption of water by the swellable material of the wire

is expected to cause the diameter of the spiral to expand at

least 10 mm.
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Absorption of water by the swellable material of the
Wre is expected to cause the dianeter of the spiral

wo oooexpsnt at | east 10 mm CLAIMS 1 . A nedi cal pcipEPDO7/061116

configured for reducing undesited signal transnission

in a body vessel adjacent to the heart and/or a heart

tissue by isolating electrical propagation thereof by

cutting and/or mgrating into said vessel and/or heart

ti ssue, wherein said nedical dnAIMsis configured for

cutting and/or mgrating by changing its shape, and

wherein said nedi cal device conprises a swellable

mat er Lal Awhedhcis dapabkecofifagtuatli Agrsagduchaggendésired

§E@H?lvk§a§§ﬁhgéﬂgndgﬁ 50b$@§65e99§9r88598e9¥ %@'ghe heart
mat er 1 al di cal device according

ﬁédépélﬁ1mear%héﬁéﬁﬁetﬁ§ éé@ﬂéélpg stegerirad Qﬁépagatlon

@hé@@g@db ochetingephadokrNmagkeapapan yrdekkyar yeshape
steminto.a b sel

r e vascular s d e
HOF20EnEEEet: RachER « PERGFOP PRCG. PROLNEL Coahct o°be
subﬁequeedlﬁo3ubpected toddochangeaofnghapechfingimsaids

gﬁ grary 4 del i very shape via an expanded delivered
S gge to a further expanded shape, extending at | east
beyondhancout epidunedeéeadf dsaidevesseriand/ or stessakle

hAerden kﬁleﬁeééecﬁﬁébﬂBgoécébQHaGQHB'QHEQchQBge of
cutting said heart tissue and/or said body vessel. 3

ThePRedieaFvaeving 488ordi HGEEs ePaPrPEish BY, Saher ein

aticl east conetdirarensi on of the nedical device has
expanded in the range of 5-500%relative to its
preswelling state after having been incubated in
isotoaichhomphatelbdéﬁécea&céo@d@ﬁgfOD oheimeék. whAerein

IHS 889£83'19e¥£98c@8988d%98 E?r%hscal Bezinﬁgggéaiﬁn a

| east dinmensions of the ne devi cé .
é%mﬁﬁééQY|ﬁeﬂhéerangéa@ﬁ 5h500%r &hat veectoart §ystem into

preswel Lingest abgsakher thavhagnbgen LAgubat €dtbNthe heart
i sotoni ¢ phosphate buffer at 2 0 OC for one week.5

The ﬁ@dPEaFUB§§HE§n5&Eo?HPﬁ@CFﬁd Fai fr shepog of shape,

from said temporary delivery shape via an expanded
delivered shape to a further expanded shape, extending at
least 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.

3. The medical device according to claim 1 or 2,
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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wherein the expansion in at |east one dinension or at
| east two di nensions conprise radial expansion. 6 .

wab@omedital device according to any of the preCPEP19g7/061116

clai ns, wherein the swellabl éSmaterial conprises a
swel | abl e polynmer. 7 . The nedi cal device according to
any of the preceding clains, wherein the swellable

pol ynmer conprises a polar non-charged polyner. 8. The
nmedi cal. Ue¥i sedacedr defigctoaanyrofntheopeesedi Bgor 4,
cl ai ns erein_the swell abl olynmer conprises a
BbRLERacPHE] SFBehDEoR " Th 20 e RE HR: G2MBREEEE: By €5
anysof tvhedpmecedipng cbhapbmssewnerdern thpaswebhabl e

pol ymer conprises a swelling-pronoting additive. 10.

The nedi cal device according to any of the preceding

clai m8; WherBpAlEhé SRELFPngCpPefdEPNgCaddit PYethe
pOBPEHSAES aNaiRel gaAkeecaddihbvewellapTBemAedireal comprises
devi ce_accor di to any of the preceding clains,
ﬁhéW@iﬁaﬁﬁg Qﬁggmﬁﬁg-pronnting addi tive conprises an
organic additive. 12. The nedi cal device according to

any of, t ?ﬁep@ga%wgd&%gﬁac%%%p EQeaﬁg‘%kaPhS
mat eri al "furtherndore conpri S€s a poFymer trix mxed
ricehednagorlapme, swekkeng phensvehdalddi phyggerigompheses

gedh¢al- deMiegaagear dhngnke . any of the preceding
clai ms, wherein fhe nedical device conprises a

ring-like structure.14. The medi cal devi ce according
to any.ofnhthgeptieeedbipgickabfBorvhagetns the pedigal

device. i | -Lik 15. The .
REBFeai S obt e he BPAFED T bang et LR pPed ¥l TP rises
el ebirgelehereilptehe nedi cal device conprises a

spiral -like structure. 16. The nedi cal device

according to any of the
9. The medical device according to any of the

preceding claims, wherein the swellable polymer comprises

a swelling-promoting additive.

10. The medical device according to any of the
preceding claims, wherein the swelling-promoting additive

comprises an inorganic additive.

11. The medical device according to any of the
preceding claims, wherein the swelling-promoting additive

comprises an organic additive.

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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precedi ng cl ains, wherein the nedical device conprises
a slotted tube. 17. The nedi cal device according to

wanyoiosrhe precedi ng clains, wherein the nediBei/EP2007/061116

device conprises a filled tub‘%(a 18. The nedi cal device
according to any of the preceding clains, wherein the
nmedi cal device conprises a first smellable mat eri al
and a second material, said first swellable materi al
havi ng4di fher estiisnel bengcehacacktet hgt tesahhanft bee
s%%ggglnate |aI 19. The nedi cal device according to
5 t'He® precedlng cl ai ns, wherein the nedica
deVICEheOﬁpnISbS aebﬂcaﬂngevsaedCbmprﬂagscanppﬂsgng—like
EE?u%kﬁ%E swel | able nmaterial and a second nmateri al,
irst swellable material expanding nore than the
second material, thereby creating a bendi ng associ at ed

with the medi calidevi aevi2e. a&_B@rHEHl;C@b ngl 33 thteh
erein e

accor of _the precedin

REaPear Mebtatmt onpreasinthe ridiCar Meuifootrrpy tSs =
epverilngikbesnedccaledevi ce or the swellable materi al
thereof, said barrier arranged for regulating the

access of water to the swellable material.21. The

medi cab - déieceedécotdiagice erfapnd209 whepeinofhehe

B@é&b@&n@oﬁﬁéh§§s ankybern! ke H@H@Eémed%QBEé'Ebﬁﬁrlses a
abl'e material. 22. The medi cal device according

?éoéﬁ9doFuPﬁe preceding claims, wherein the nedica
device is restrained in a tenporary delivery shape.

23. T i cal dev according to any of the
preceglng Pal'fig:c egg hc?hécﬁgaﬁéaﬂ g%v?%é ebnmpPFses
preéoetihey athiuabi onheorponeht. mg4icIhedpediceakodevices a
aceordi pg Lo claim23, wherein said further actuation
conponent conprises one or nore actuation conponents

sel ected fromthe group consisting of an expandi ng

bal | 09p, @H@rﬂ@&1@é@aﬁéb98e098999695g BoSRALNGE @he
nechani cal unfoldlng nponent, and an

preceding claims, ereln the medical device comprises a
first swellable material and a second material, said first
swellable material having different swelling

characteristics than the second material.

19. The medical device according to any of the
preceding claims, wherein 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 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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conbi nation thereof. 25. The nedi cal device according
to claim23 or 24, wherein the swellable material and

wo b@obwrsther act uati on conmponent are arranged POI/EP2007/061116

actuate the change of shape cthcurrently. 26. The
nmedi cal device according to claim 23 or 24, wherein
the swell able material and the further actuation
conmponent are arranged to actuate the change of shape
sequentially. 27. The nedical device according to any

of cl s, 3 2 erelnthefurther ctuation .
conpo%%nt I's & gigmg 6 actuats O{ﬁenghgnge?o%ms ape wherein
thenbsamdetenpmpanyedea|vgby shapemeobtrhecexpahdeding

deLivered shape;.and the swellable material is adapted
to actuate the change of shape from said tenporary

delivery shape to said further expanded shape .28. The

medi cap . deMkcReacean diBgite aa&o@alhget@rgﬁ§dbﬂgthe

cl ai wherein the nedical . device ri ses an
BRABERLPPaSAET B aBBREC 50 hTnECHaardarcagPca® Festrained
aacer dengotaregl demi 28 rywhareen t he endothellasatlon

agent conprises a capturing ligand which specifically

bi nds endot helial progenitor cells and/or endotheli al

cel | s2330ThFheededptafiedevececaecdrdngot engl afniRes

BEe@%dlﬂﬁeﬁﬁbﬂméa'Qh@BQQBh%hba§éHh@Qla9@0Ecbsc@ﬁb%ﬂggg a
on sai d nedical device to pronote anchoring thereof

$8r§hoesservetsstiecanBpPBEheart tissue. 31. The
medi cal device according to any of the preceding

cl ai risi,n | east one dr.u 2. The i ca .
Gout o2t 2o DB et iaP RRs S08RENE 25 plaSe e Rherein
drug fsrcbﬁprasedatmoa coampbpbngnor casplagessonet hirnmore

sakd ﬁﬁghcéhmg8ééﬁﬁs §§1ez@gﬁn?gbﬁakhgegk88pa88BE9EEQng of

to C wherein the at | east “one
@@nﬁﬁpgéélagfbbﬁépp@,a@éﬁfma34eXp@ﬁﬁép@apoméon@ét a

apgeondi ng hecanpyieki1therehd8i A8 component, and any

combination thereof.

25. 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

concurrently.

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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1-33, wherein the device is structured and arranged to
be inserted into a body vessel and to subsequently

w@ebangeeshape, wherein the device is structurePlCBEEP2007/061116

arranged to change shape to extend at |east partly
outside the perineter or orifice of an outer wall of

said vessel in said further expanded shape. 35. A kit

of a plurality of shape-changi ng nmedi cal devices
according to any of the clains 1-34 for treatnent of
dlsorggrs h thS art rhg%hg&gggggatlgn sxsteg1tﬁald

kit conpr|5|ng sal ﬁa e-'changing medrca evi ces,
phechdeaghchasma, fwhstedelthermeamdaé devond dempvesed an

éﬂéB@heT@gégkﬂohh% device in the first shape has such
di mrensions as to e Insertable to a desired position

within the vascul ar system and wherein the device is
Capabbg O@h@hﬂe@haglsbép@cbOaégbﬁa@ﬂglabl&lhmﬁ §890WHereln

F gheg gocated at said desired position, Eé q
St vBSOt8SataramPer 2PRAt F8™PArgE ?hSﬁPFHélaﬂa ger
hlthespesséhcaﬂlyhbld63|eedopbsﬂtamnprmbehebyrtbells

g&vgg %%dot? ¢one e §gded into the tissue

surfoun e vessel "at the desired position and
create flbr03|s and/ or create scar tissue in said

t'ssugo'nTQédﬁédEQaEr3¥€HEe'5c5698155a8§”b§5hﬂg28 or 29,
el ectrical ;signals, wherein at |east one of the

§hapeLBhaRgFng deVRressaPs taBRpEEE T BeaF ASBPFEIOR0SR 1D

flegii ted pesitkoRoaprbheter khitterohgatrpulk-eehany ¥eifd vBssel
he heart, the Eulgngar¥ vein adjacent said orifice,
Prgh °pé

FSPHSi a8d( Re ft atriumand at |east one of
t he shape-changi ng nedi cal devices is adapted to be

inseag?d &Heam9§§bégdd89§g&iQBCBPdEﬁg E8f899f¥fSFHgS’
and erein sal evi ces conprise swel
rueepfahowhilehnps capabieipd att babphgosai drefange of
shape via swelling due to water absorption of said

swel l able material._ 36. A nethod for treatnent of
dlsora%rs PR Wﬁ@lﬁéérgeVﬁ9?hﬁFF8§9Fﬁg|Bﬂ SyetBmlisi Hgerein
atnedieal odevieagcoApebspRfsed in a coating or as layers

within said medical device.

33. The medical device according to claim 31 or 32,

wherein the 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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a swellable material, the nmethod conprising inserting
the nmedical device in a tenporary delivery shape

wo boooogls7t he vascul ar systeminto a body vessePCT/EP2007/061116

adj acent to the heart and/or i%to the heart; allow ng
said swell able material to swell by absorblng wat er,
said swelling at |east contributing to changing the
shape of the nedical device, fromsaid tenporary
deliveaydshaapevbaaaglegpaededameﬁévebed sthapeht @aah has a
Further sxpanded shape, extendi ng.at ol eastobeypnd.an vne
sutar Strfdce’of"Sald treste and or *Fes
ﬂheaebycneahenglcattshgpandhersnpgrdumﬁgsaonsoas to be
gAgti-guped £orocuttinggandsorghorathag sakdyheantar
t1 ssue and/ or sald body vesse t here reduci ng
@Méé@ﬁreéngl@haFeﬂpaﬁgﬁlg§Véﬁelﬁssﬁﬁaagéarpftpg§aélng
Qﬂgb@rtéabdeQQMt¥§§§? tB¥ @behagsﬂagéOWhth&@béB@d at
saLgnEeart 5ISSU€ and/ or sabd bod vessel gX means
PReNBEPEaPIdBYPEEEBNT I'GUF dSFﬁé gFfor8 angiameter ghat is
ﬁamgbmuohahytheed&amgtémbbﬁttheomeseaﬂ ttssue dasiimgd
EQEQt Etl ge??ggoEgg]g ngi§1'bgggmgeggggdded into the
ccor éininserting conprises
tﬁ@émelﬁgrgauddmédléée U@@S@é pht bha desiired posiition and

bEeéE@ ¢oreBany §hAYSy LRaRY QEaEh%lgghgnﬂﬁrXaYé'E%ssue
in the superior vena cava, in the inferior vena cava,

oF PRIEReCPePECBPIE] §ht TaPRi AF2ApPendage ©188triRel
geghgdsaccordlng to the claim36 or 37 further

conprisin |ns i ng, at | east anot i cal de .
Coto HRGERSP OF CRASH GRS Py cDF HREPPeRCBOdiPAoNEYToes is
38apThe nethedlaseotddngota deaime88poturtther at the

h d
A R T e e e M e
ﬁééérdﬁngcﬁétaﬁ?ldfOéﬂéﬂﬁﬁ 36rt ng9def ghehsight or left

QQB@EMSEHQ restrakni paet Re Hﬁg'Qﬁbpge¥h§ﬁghﬂgamedlcal
enporary delivery shage during the |nsert|n% t he ,
ggaﬂggp aévﬁg@pted to inserted to a desir&d p081tlon in

the coronary sinus, and wherein said medical devices
comprise a swellable material which is capable of
actuating said change of shape via swelling due to water

absorption of said swellable material.

36. A method for treatment of disorders in the heart
rhythm 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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41. The nethod according to claim40, wherein the
restraining conprises keeping the nedical device

WO pebaesar t ube . 42. The nmethod according to apgT/@P200NeE51116

clains 40 to 41, wherein the T®straining conprises
cooling the medi cal device .43. The method accor di ng

to any of the clains 40 to 42, further conprising

rel easing a restrain on the nedical device when it has
been tpsettied tnteihbeadegoredlipostihonacthus abhewgnged

a| e of the sha e.of the ical device.
% ne?%o Jacls ding™ 9gatﬁ9goFac agﬁs gﬁssﬁ§ ané/or said
budyheeﬁﬁeé,cohprebvng el uting at Ieast one drug from

sai d 988&8§hgd8M88§1réé sIBHaTEEPQHsﬁQEQEthQnt9a§8yheart

of clalns 4, wherel n the nmedical device
ééﬁﬁpﬁsé@déﬁreﬁaéﬁhbpﬁasaﬁﬁéﬁla§§n€utt469 ThE/ pEdNégrating

QQYHCﬁeQQQOEQbBQetQn@V@k”bé@d whekekBsthe by means of the
endot hi l.asat | on agent an‘ﬁgl se turi n an?

R RS pEEY EFEalFPY T bPRES Ye SFHSPFS BPoﬁ@H BP cért's
andhaingndaobhekial oecekkbar 425sAenﬂUhcdgoéamdoductmgga

QEQVB |m98¥5%§h t he net hod conprising the steps of: -
providing-a sweflabl e material - transform ng said

swel  abl e material into a nmedical device configured

for reducing Mggﬁéarggcékgﬂﬁb trapsgigsken ,Acachpdy
vessel adjacent to the heart and/or a heart tissue b¥o .

F88FALiI-RE EPBELFFEal 1pPEpadati sa-fhBresraby deltfPngn

andhieednpgrsating uﬁt@héabdrwaaﬁglsaﬁdéorlhlaayeof 48e
Tazwggthod accor di.ng Eo claim wherein the

BEE Matertat™i § 6r89P8£aO£svﬁnﬁAFéva491“AFH§thod
accterdpmgvtoacktaivm 48y wheteenltlhe stepight atrial

ing conprises winding the wwre to forma
%%ggggg&ggvice conprising a spiral-like structure.50.

The nmet hod according to claim48, wherein the
38. The method according to the claim 36 or 37,

further comprising inserting at least another medical

device into another of the plurality of desired positions.

39. The method according to claim 38, further
comprising inserting the medical device into each of the

plurality of desired positions.

40. The method according to any of claims 36 to 39,
further comprising restraining the medical device in a
temporary delivery 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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step of transform ng conprises braiding the wire to
forma nedical device conprising a braid-Iike

waetowotwre. 51. The met hod according to cl ai mBOT/@P2080061116

wherein the transformation coffprises a therna

treatnment of the braid-like structure or the

spiral-like structure to heat set said structure. 52.

A net hod of delivering a nmedical device in a body

ti ssue, conprising providing an endotheliasation agent

for sggd dlcak dSVIC vgrlng gﬁd|c§l devhge

to a targe | dcat'ton c8h acglng sar y t Fssue’at

ddi dfuarget bomatﬂemngﬁthlsasdngedlcabtdevncenahdesaedical

QQQEBekhéﬁaEEOHaQQSQEn %HQe?E%BOEhEQ %ﬁbddgggkgé

device at sald target location by a er o
@ﬁéé?hépvatbﬁénéﬂééwbygsﬁﬁédeﬁaéﬂﬁélPéséb?oﬁhaﬁénpf the
B3dilUse aEvanecendot heliasati on agent for anchoring a
medi cal device in body tissue.

44, The method according to any of claims 36 to 43,
furthermore comprising eluting at least one drug from said

medical device.

45. The method according to any of claims 36 to 44,
wherein the medical device comprises an endotheliasation

agent.

46. The medical device according to claim 45, wherein
the endotheliasation agent comprises a capturing ligand
which specifically binds endothelial progenitor cells

and/or endothelial cells.

47. A method of producing a medical device, the
method comprising the steps of:

- providing a swellable material

- 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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50. The method according to claim 48, wherein the
step of transforming comprises braiding the wire to form a

medical device comprising a braid-like structure.

51. The method according to claim 49 or 50, wherein
the transformation comprises a thermal treatment of the
braid-like structure or the spiral-like structure to heat

set said structure.

52. A method of delivering a medical device in a body
tissue, comprising

providing an endotheliasation agent for said medical
device, delivering the medical 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.



