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A Bl ODEGRADABLE TI SSUE CUTTI NG DEVICE, A KIT AND A
METHOD FOR TREATMENT OF DI SORDERS | N THE HEART RHYTHM

WREBc129DbTON SYSTEM Fi el d of the I nvention The PCEERIWG/062400

invention relates to treatnent of disorders in the
heart rhythmregul ati on system and, specifically, to a
tissue cutting device, a kit of shapechangi ng devices
and a nmethod for treating such disorders . Background
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an electrical signal for activating the heart nuscle
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ttheopdepsng function of the heart (see Fig. 1) . The

el ectrical inpulses are transferred by specially

adapted cells. Such a cell will create and di scharge a
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The normal conduction of electrical impulses through

and

the heart starts in the sinocatrial 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 electrical signals. During evolution
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create and transfer electrical signals. During
evol uti ont he nyocytes specialize and only those cells

woewmedsasy for maintaining a stabl e heart -rat ePer/&P2006/062400

keeping the ability to create and send el ectri cal
i mpul ses. For a nore thorough explanation of the
propagation of electrical signals in the heart, see
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AF. 0.4-2% of a population will suffer from AF, whereas

X

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 superior pulmonary vein (RSPV). In
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the orifice of the |left superior pul nonary vein (LSPV)
such ectopic sites are frequent, as well as at the

w@eiobilzwenf the right superior pul nonary vei n PGREBERI006/062400

INAF nultiple small circles of a transmtted
el ectrical signal started in an ectopic site may
devel op creating re- entry of the signal in circles
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system wh he atria contract against a closed
afr tleYiegmidiitanitel e val ve. The irregul ar action of the
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the heart, predo mnantl i.n the a r|cI es f the Ief
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today. Today, there are a few net hods of treating the
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I he use of dcru# |s not ef ectlvecto a ItaHege

AF, byt

Jr:f’aﬁe]%fajtrhea A G S FIS S heldh
ahﬂ&dhmfdﬁathe left and right atrium. Here, blood clots
may develop. Such blood clots may in the 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
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nunber of surgical therapies . Surgical therapy was
i ntroduced by Drs . Cox, Boineau and others in the

wo 2406/11980s. The principle for surgical treat nBCL/EPB06/@52400

cut all the way through the atrial wall by neans of
knife and scissors and create a total separation of the
tissue Subsequently the tiskues are sewn toget her
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fibrillation. 1l. Intraoperative electrophysiologic
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in Fig. 2 and was originally presented in JL Cox, TE
Canavan, RB Schuessler, ME Cain, 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
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Maze operation inplicate that many suture |ines have
to be made and requires that the cuts are conpletely
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that tries the nethod. The operation is tine
consumi ng, especially the tinme when the patients own
circulation has to be stoppe’ij and repl aced by

extraco real circulatjon b Jeans af a heart

hrf'@&‘n é{ g STrPagaY FES Hden Figi A the trhéeaIlé‘lc_’lq’ds of
ag e r\m f@farlmmi redl gl fitleel g cofs .a f ew very

tr al I %'}q ' le@l %lér g)%%qsatl-gl?le (?:Lr' g:' %@Jef&ﬁ%e been
operatlon has theref or e been sinmp |f|e ellmnatlng

stifve Indriteet hyf Qlﬂé‘llé\a&ﬁé]gt éhe mthﬁﬁnofstmql%w ting

it 1§80 0d 18U lde SN RS iGASEHoodI R U et I I Hases .
commnl‘{vf used pattern of .incisions is called Maze |11

ThSe & O MO RS S RIS o £ i ¢S
s t1es] h)/aM@ a1IS[o &mw Edeyelaoped recently. In these

nEth%g%Ar;%% Uttln ﬁ(aMég%ofléléi % @%%e
i

C
been Téep ace&; y met O s te ce
dllmgs begme deaie larsicd r@@mtdm ngIDt H:életa%stlfethqci%t && one

Hast0¥%dhe dd SsHe ) imRA: ofi N8R HYs Rl %]dl%(:té%? by
4

Maze pattern to create a IeS| on through the heart
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ave now peen deve usi'ng varl ous energy sources
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938 660, or "m crowaves, uItrasound or_1 aser
SéWé?Cgey hae déhtn), Caf ey IR 1 HdreIgas i Gy
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uli ifrfg cad tiicess |emexaw gaaumsalﬁblamﬂatcHym dfhengrapyte
tissue. Such devices may use high radio frequency energy,
as disclosed in e.g. US 5,938,660, or microwaves,
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 has 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 03/003948 discloses an apparatus for treating,
preventing, and terminating arrhythmias. The device,
which is implanted and left at the target site, is

provided with protrusions that pierce the tissue, via
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and al so | ate PV stenosis has been reported. Further,
devi ces using cooling of tissue has used expandi ng

wa@e@oen2xyes or helium gas to create tenperatur eBCDEP2006052400

OC . Using an instrunent with a tip, tissue can be
frozen and destroyed. WO 03/003948 di scl oses an
apparatus for treati ng, pr ev@nti ng and term nating
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TiBtre- ARG QP ade fI BRI i SERARE S & DrsvidE g T d in
ey itu Rt ktinpfoemictes duiabl e for a method for
treatnment of disorders to the heart rhythmregul ation
system of the kinds referred to, according to the
Summary of the Invention

Accordingly, the present invention seeks to
mitigate, alleviate or eliminate one or more of the
above-identified deficiencies and to provide a new
device, and kit of devices, suitable for a method for
treatment of disorders to the heart rhythm regulation
system of the kinds referred to, according to the
appended independent claims.

For this purpose a tissue cutting device according
to claim 1 is provided, wherein the device is structured
and arranged to be inserted in a temporary delivery shape
through the vascular system into a body vessel adjacent
to the heart and/or into the heart and to be subsequently
subjected to a change of shape, from said temporary
delivery shape via an expanded delivered shape to a
further expanded shape, extending at least beyond an

inner surface of said tissue, in order to create cutting
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appended i ndependent clains . For this purpose a
ti ssue cutting device according to claiml is
w@emeilzboe;, wherein the device is structured anBCT/EP2006/062400

arranged to be inserted in a tenporary delivery shape

t hrough the vascul ar systeminto a body vessel

adj acent to the heart and/or7into the heart and to be
suhsequentl.y subjected tq.a chan of _shape,_fraom sai d
S SR el i et wig” RS prada el e 2
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c%%t%gfacutk{ll%ﬂgacti on configured for cutting said heart
ti ssuddypategesyisd fsedpress ©& thghdmnemtdeind aggt Giedd ned
deviee dephidrgadakle . Advant ageous features of the
invention are defined in the dependent clains . Brief

Description of the Drawi ngs The invention will now be
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devi ce "havi ngC sharp edges; and ) )
according to The Maze I-procedure, wherein the heart is

seen from behind;

Figs 4a-4c are perspective schematic views of a
tissue cutting device according to an embodiment of the
invention, wherein Fig. 4a shows the tissue cutting
device in a first, temporary shape, Fig. 4b shows the
tissue cutting device in a second, permanent shape, and
Fig. 4c illustrates the tissue cutting device having
sharp edges; and

Figs 5a-5b show the tissue cutting device of Figs

4a-4b inserted in a body vessel.

Detailed Description of a Preferred Embodiment

Referring now to Figs 1-3, the problems of disorders
to the heart rhythm regulation system and the leading
current method of treating these problems will be
described. In Fig. 1, a heart 2 is shown and the
controlling of the heart rhythm is indicated. The heart
rhythm is normally controlled from the sinoatrial node 4.

The sinoatrial node 4 transmits electrical signals which
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These el trlcal Si s, will urbt O.I‘dl n
e et AR ead) 1 e oAl (s e
maectprnemﬂte del”ielsl grmlsdwaﬂmlmmmmemmm amaqinersent

éﬂ%ﬁ%ﬁg44%ﬁ§%% ni& %ﬁ]%f r|a f4H%é£f¥ 'wfﬂﬁﬂbéﬁ%he

ation and ter eXIS in
qeetsrod § errnhyedmiing dﬂﬁé@@&:ﬁrsm dss PJasied dribrillation

dmplatding the,wed,opic sites in order to prevent the
el ectrical, signals started in these ectopic sites tq

pr opdgats&istinge MeddAd i Lramls ng Hd SRt SR8 S
KégecPQﬁp'l%cﬁLa}’citI’(g algh echi(oplni eyirigy iing dercauplprgrent
en cells that transm rati.c el ectrical .
t?f e'S,Ct THe S‘Jt HUS et 2315[ C{ v&ﬁﬁ SHEHEH S G t°
Ifndpamstet iigs Uge \tvatt W@Ju]nablrlrels,o thraardsyrtt etadch ricajut
5%ﬁgﬁg€%l§n%ﬁ%oJJﬁeﬂggthnterrupting the coupling between
cells that transmit erratic electrical signals. The thus
created lesion will be healed with fibrous tissue, which
is unable to transmit electrical signals. Thus, the path

of the electrical signals is blocked by this lesion.
However, since the location of the ectopic sites may not
always be known and may be difficult to determine or
since there might be multiple ectopic sites, a special
cutting pattern has been developed, which will
effectively isolate ectopic sites. Thus, the same pattern
may always be used regardless of the specific locations
of the ectopic sites in each individual case. The
procedure is called the “Maze”-procedure in view of the
complicated cutting pattern. In Fig. 2, the Maze-pattern

is illustrated.
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of the electrical signals is blocked by this |esion.
However, since the location of the ectopic sites may

woetocatameys be known and may be difficult to deCEEPION€062400

or since there mght be nmultiple ectopic sites, a
special cutting pattern has been devel oped, which wl|
effectively isolate ect opi c Bites. Thus, the sane
pattern may always be. regar dl.ess of he s CIfIC

I oca?ﬁ'ro(‘ﬁ’ﬁé’ e l&cteéfﬁl SI tfgr% | %l T84ck i r?téﬁev c&ilualng
reasernThes pracedine iasd admepd ehendvezestiipresc ed @id fiigult
\th?gﬁgfze_ Corgﬁé (f"%t dlﬁv%%tttérl?lg h%%t tb%ré?l el\/%l@egi 1% ’ortder

attern 1S | strated However, as IS evid
tor @mrnnglzez the e uimechg Watingsn arg SiErdifve thed

P8 @ANGhu@OWY @b i1 I ClltreHiHIgEr Yo MHEMeS 11iThe
Maze- pattern has been evolved.in qgrder to aatgll mze t he

Fdditted S gL Sarrd Uit £ % he patter & §°t
aaao&ﬁn@ilaca@ﬂd emidw,wommhmmm mﬁeermvesl_wsmqlaasa the

own in F| atter nat d.5ated,
ek? Op\/\l/é:ulsd-L | IJ1n quf ct | veeisy |12hoei %{ hlgls'[egyt%(% C%SI tes
dompriste c @sesit Bhendrsl |Hhe ﬁaﬁteraum‘mmn geg mprayty ein

@esgzitmd dde s tléﬁw%rﬂf%rrlw m%haw nfe(ltrsp\fmand de a
%%t

i nferior pul mnary vein (LIPV)

ey Gtk 10 s tthﬁe J%wdﬂ‘{ %&Pﬁéﬁ% pulmonary
vl oy )V ein (RSP it itdves i g tpu 1ndcia o vl orry ey ) ;

ve| n (RSP a .cut 12 connecting the t cuts nd
\Qn{be Moy W8 1 g 2ok T A G
gdmn&mmetetmmg @) ;t @ tdhee dor dnany thinuseqrdScting cutt

t;l:bﬁtg t&%%ﬁ?etsf\{f‘s t(bé he a! echt aitg '@ n‘[aqqu dlae%eb ]ﬂ/‘s to

rom I'nferi or v'ena cava
thepdra oy ateria lc arpq aa @it 10 fdmnetéta rslglﬁemal%t

Around (e 'tﬂﬁtthV%xﬂf&ltch@ v I8-het yren the dWNMC oo
and t he SVC a cut 22 fromthe cut. 18 betvveen the | VC

o adie nSvERe stk anpmd |Hseraigd HVimang 1thefdits 18
b?éﬂwe% 1t atvaGddecHd ghic; atar |ca1t a@m‘mﬁga:heﬂmﬂ; Jae

teg%rIgst}}enelcvtbctadbC% e&éef te's X Whl il heEbl | s e
astmmlmaeéls], ard cautsatmedA rnc&tolms:lneradéth right atrlal
appendage. Thus, a pattern, which is less complex and
which effectively isolates the ectopic sites , has been
established. In some cases, all cuts may not be needed.
For example, the occurrence of ectopic sites often starts
around the orifices of the PVs and, therefore, it may be
sufficient to make the cuts 8, 10 around the PVs.
Further, as indicated with the lines 8’ and 10’, the cuts
around the PVs may be done along each PV orifice instead
of in pairs.

According to the invention, there is provided a
possibility of cutting through the heart wall in a new
manner. Thus, a similar pattern to the Maze III-pattern
should also be achieved according to this new manner.
However, as mentioned above, it may not in all cases be

required that all cuts of the Maze III-pattern are made.
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For exanple, the occurrence of ectopic sites often
starts around the orifices of the PVs and, therefore,

wo pooaag2obe sufficient to nake the cuts 8 , 10 BEDEPZN06/062400

the PVs. Further, as indicated with the lines 8 ' and
10', the cuts around the PVs may be done al ong each PV
orifice instead of in pairslOAccording to the

i nvention, .there i ravi ded .a possi bi.l ity of .cutting
thr oUH e HedPlY sl 07 & Raw minRer, “htds iy SUe
Isismidrarc qestttieron cus ttilng Meze dd [26patccemdisigodicd eal so be
é%ﬂH&ﬂﬁ&%f%%?&Qkﬁgﬂvéﬁéyé%'%%Nﬂ“ﬂ&“ﬁés WL anPXhe new
ment1oned above, it may not in _all cases be required |
matrare raldf aerd camitige tigz €U HRAUSin thyee heart wall will

k{@a%@épﬁ@ci@ferd'i._n@H@W%a&tFivgiil4‘t5_ljszs:ﬁhef1qq'§§iéﬂ_w|drtetdtiﬂge
esion cregatin cu I n evl ce accordi n 0, an .
R G Do, MAFEHAR S 197 06 188t e 8t G 15
sewnramnariQf 4eerifroran g dthes tattes tihr otglet dheheartiting
[l wi .be .expl.ai.ned. ., The hears.t []. ti e | esign
Cigegfel atd né gé cut ti—‘lu)r%’g[;;ﬁld"l erviag]ed }gis( ﬁe%[ellrns\zgt?tdel ratldg Zﬁsﬁ%eéi c Eﬂtht%l ng
wetiige) deyigtroWt ifrs Rihpwmddn Fig f idbstinsteatsgcand whiadte,
ANEALWH 1 deMiGe LS dHBY arfs andhhas: add s a
lameter d . The cutting device 26 is shown in Fig. 4b
saroandk cbigime taratly, W Ghhilch ¥argdutthialy devifdesde i s
c%ihl&@ﬁr a?._d ’.[h?agd®1§ﬂ(if§1(ildéi}iaj%t2@ iR foMiiceh dfs alzaam e
an the firs i aneter : e.cutting device .26 is
it Mot o SHapd o S L Vi G M1 ng a
Einddan tofs g ritaonesy EergreEnfataglgpelitfifatr Mom a
si gni fi dif rar.y. .shape. . Th
SRR AEb R LA AR SR T
fintagn rigrepriead rayer riemelrits SiRpE iZeth MEspwisnt ghape as a

A E & IS ab TR & St S THRY N8 rRXRAS WL, e a
raised tenperature, such as a tenperature abov% e. a.ure

SreTHa Gy e iehs dPMMe I Ifody Ydhpet & HrE
Hdvaildisy M0 yidhdd yndie wordd el Wyt kidesdd) ease of

S s B, ol 1, ARG JRIPT o
treorel aeteerdfala atd Bws idelsigmarns odtigmgnay keep the
shape memory material from assuming its permanent shape.
The shape memory material allows designing a cutting
device 26 that may be contracted into a small, temporary
shape before insertion into a patient. Thus, the cutting
device 26 may be inserted in this temporary shape to the
heart of a patient through the vascular system. The
temporary shape of the cutting device 26 is also
flexible, whereby guiding the cutting device 26 through
the vascular system is facilitated. This insertion of the
cutting device 26 may be performed with well-known
percutaneous catheter techniques. This is an unaggressive
procedure and may be performed on a beating heart. Thus,
the cutting device 26 may readily be positioned at a
desired position within the vascular system adjacent
heart wall tissue to be treated. The cutting device 26

may then be allowed to transfer to its memorized,
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device 26 that may be contracted into a small,
tenporary shape before insertion into a patient. Thus,

WO bweaeaosi ng devi ce 26 may be inserted in thi SPCT/EP2006/062400

tenporary shape to the heart of a patient through the
vascul ar system The tenporary shape of the cutting
devi ce 26 is al so flexible 1&hereby gui di ng the

cuttin ce 2 throu ul a system
SRRy 2t R AR A b e e Y Sl s o0
amipl doel persfserlned wi th wel | - known per cut aneous cat het er

t echniques, nThisS fi% am unagar %%%'t\ﬁ%g%%%w &g may
be performed on a eatln eart the cutting

iden e P 6 ey S é@@lﬂ%rabfé’ SOSRS died alesd rgskipasd t1on
WRegitd QN pidd Rdhe1vasculy Shelsppmnd acent fteandlus,
wal | tissue to be treated. 'L[]e cut t.i nﬁ Eew ce

&-Ken B HABWFTES 1 EHS et o U &éfﬁfgﬁelnt
t&i@apesmﬁm itesaroad dharddiengdesis admamlatncbmbumaumgooﬂme
vessel sho i n_Fi t ttd I S
pleﬁsgﬂentf i sm&ehr?p&eg%yrls ééiﬁeqjl%ﬁ%% ens%grse osﬁ?%ln
anittthing alepliomd Afessidll 2@t Asita imdspdrise blea sztelsmﬂlus%

vﬁ'heg:e}:; @%et%r}gfrcﬁ;ﬁrc% Adg iaut i AauiLa 2&Middgh
trive towards chanql ng its shape and obtal ni ng

il sEEp £OITIRD iM% édie @&Wﬂ SHERE rof2S
slﬂ%ﬁ\rrf?litﬂ imigy desy cer?Gnuid |waﬁp,t tfHeI ddﬂiﬁd@h&leb}l(&d 26 will

vessel 28, where the c farce
Siisd PRGN Sul o Saftimg aane
q@mﬂmn&ntngshzme blas:dshm/mse]n 2F8 g TJ&b&uel redliiss theat, adwee
tt 6. Wl I
PR LEAG 3 AL SR Sols wand gl

fﬁm@m@m shendrodif e Weave rtéteed:wﬁtlllnq)éiwuqeec% vitei ch
Mdde Bt ta %Jﬁ%&qxrﬁa&tdxprtd rbﬁamgéo%%pé/\v@%ddm

cuttlng devi ce 26 laced in a eS|red position to
hartitgesiHa ﬁelstslﬂeoug??lﬂé*artth%lqret o fe, EX TS Het are
Sl & Aiaedr amgﬁdlﬁlm rimoad rsd g{h&lEedTBYI‘Hd’Mﬁadilemg

kill ed. Jfroc SWI|| tore the
99T "‘flgﬁt eq ect aalblslllg aI s a &Y Her ef or e,
dﬂﬁtﬂﬁﬂdak&pxﬁn&k&aaﬁﬂ therefore, the cutting device 26
will reduce the ability of transmitting electrical
signals through the heart wall. By placing several
cutting devices intelligently and designing the permanent
shape of the cutting devices 26 accordingly, the cutting
devices 26 may penetrate heart wall tissue to create a
pattern of cuts corresponding to the Maze III-pattern.

The cutting device may also be spherical and/or
globular. This cutting device may present the advantage
of being able to affect cutting action in all directions
simultaneously.

An example of a shape memory material is Nitinol,
which is an alloy composed of nickel (54-60%) and
titanium. Small traces of chrome, cobalt, magnesium and
iron may also be present. This alloy uses a martensitic
phase transition for recovering the permanent shape.

Shape memory materials may also be formed of shape memory
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will reduce the ability of transmtting electrical
signals through the heart wall. By placing severa
waeadobilzayedevi ces intelligently and desi gni ng tPEI/EP2006/062400
per mmnent shape of the cutting devices 26 accordingly,
the cutting devices 26 may penetrate heart wall tissue
to create a pattern of cutsléorresponding to the Maze
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S e maySbaone TS ERy By T A e o
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JRL e ﬁla %{tégﬁ %Xaga S e o & Balef oo 2 GEMAlkfiandta
nmetalTic matéria e} 8 radabl e materi a sucﬁ

Hot aeg Belabilee pbby meics Wlﬁéwel ,b@hd?sw\m@hcal eSystem An

fﬂﬁﬁ%ﬂwagl@xH@gﬁélp@$§h°H%H‘3iméHHEBﬂéQH§ in fact
Birodegr adabl eness .is the termused if a materia

THEtohposesa FF ot F 689 Gﬁené’ﬁ%ﬁﬂl?%ﬁltbjr%‘ber?hé% Heénﬁothat

aorcw_ﬁimgi daevhtel ogheah S_)sSttﬁFBde‘m:admlla@I fagxbhesdabe
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n1and di nsi ons ma

¢ deCoRipbSPEROR LTS ASAnE e & LUt P hg Bavi car @
uﬁmpﬂmasybsbdpgradabbmﬁmunyzﬁhﬁpdmaWhat is meant with
respect to degradation time, provided no additional
quantifying data is given, is the time it takes for the
complete loss of mechanical properties.

A particularly suitable biodegradable material
provides for the polymer composite to exhibit a
hydrolytically degradable polymer, in particular
poly (hydroxy carboxylic acids) or the corresponding
copolymers. Hydrolytic degradation has the advantage
that the rate at which degradation occurs is independent
of the site of implantation since water is present
throughout the system.

However, making use of enzymatically degradable
polymers is also conceivable in another embodiment.
Feasible in particular is that the polymer composite
exhibit a biodegradable thermoplastic amorphous

polyurethane-copolyester polymer network. Likewise
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able to performcutting action by transformng froma
tenporary shape to a nenory shape. What is neant with

WO e®pazI6t 0 degradation time, provided no addi PCDRRL006/062400

quantifying data is given, is the tine it takes for
the complete | oss of nmechanical properties. A
particularly suitabl e bi odedBadabl e naterial provi des

for the polyner. conpaosi.te .to exhibit dr ticall
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icall as enzymati cal
Cbloiqmé?r qgmﬁmsiake@ mlxm@%umé@mm@,pci%@atw&
é&@t&%@b&a@urhwﬂfehghl 911@%9@@@%1%1@8 érhfgraéwﬁ@a@g@-

that the rate at whi Ch_ degradati on _occurs
%%&%ﬁd]é?ﬂc%%oPﬁpPéthFQélﬁt}% én. cqm@c%’ﬂ%t thegegft -
enzy neyEiRce Hyddd I9saBlay etgngiaddly bdddeerfor the polymer

b'Od%%%%%$Q%§1@§§H9QH$%%%y%$gﬁ%§%h%ée%?%kgd%§h%ﬂr%%p
aard tgriathaald yiTvducegchani sms caéﬂbe noted with respect to
the actual degradation. With surface degradation, the
hydrolysis of chemical bonds transpires exclusively at
the surface. Because of the hydrophobic character,
polymer degradation is faster than the water diffusion
within the material. This mechanism is seen especially
with poly(anhydrides) and poly(orthoesters). As relates
to the poly(hydroxy carboxylic acids) particularly
significant especially to the present invention, such
as poly(lactic acid) or poly(glycol acid), the
corresponding copolymers respectively, polymer
degradation transpires throughout the entire volume.
The step which determines the rate here is the
hydrolytic fission of the bonds since water diffusion
in the somewhat hydrophilic polymer matrix occurs at a
relatively fast rate.Decisive for the use of

biodegradable polymers is that, on the one hand, they
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reactions or through a conbination thereof. Typical
hydr ol yzabl e chem cal bonds for the pol yner conposites

we@boobhzoeutt i ng device are am de, ester or acePEl/EP2006/062400

bonds. Two nechani snms can be noted with respect to the
actual degradation. Wth surface degradation, the
hydr oI ysis of chemical bondd4t ranspi res exclusively at

rface. Becaus of the_h hobi c ¢ aracter
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d
N e
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egr ade at controll'ed or variabl e speed and,

ttlmee off%é@rSt hBe pﬁélﬁrdocﬁrarstldfg d%Jé%Wpé@Ptlraé‘ﬁa&rJé”hdhf
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e 8 e e rO¥alC Bt A Fret €Y+ &F f r om t he body by
way Gfndrive that wrcat nmtp&tmjalrmnbﬂdnietq.‘cadaa:d@ afy nintet i g

evl ces bl.e . b
dl ésness é)g ﬁ&t%}ﬁ poi nﬁ% z%;l%tél pﬁqlfélt ealc%lﬁ"gioet e th%ss
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J8S0r Il dd Ne, cw@ﬁsaghﬁopwnget%aa@l@g J 0y (glycol
i npl ant atj on_of the cutting devjce and runni ng through
3% Phe MK%T%Y%¥?W]?I%’EY%C o?Cther RELY AG devi ce.

lﬂrmgmme igwiat,ardr Badegr-adabt €1 sytbdhel | Cor the
ré§§§§§lgé g XTe&%rgﬂom yagh g%hggaégﬁggeggz%gefrom
dicarboxylic acids, such as, for example, glutar, amber,
or sebacic acid, poly(amino acids), or polyamides, such
as, for example, poly(serine ester) or poly(aspartic
acid).

In summary, it can be stated that shape memory
properties play a significant role with respect to said
cutting devices, particularly in terms of minimally
invasive medicine. Biodegradable cutting devices having
shape memory properties are particularly effective in
this regard. For example, this type of degradable
cutting devic can be introduced into the body in
compressed (temporary) form through a small incision
and once in place, then assume the memory shape
relevant to its application after being warmed by the
body temperature, as has been described above. The

cutting device will then degrade after a given interval
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i nventive cutting device is advantageously synthesized
are; polyesters, such as poly(lactic acid),

w@edogfigdoyrol acid), poly (3-hydroxybutyric aci BQT/EPmN§062400

(4- hydroxyval erate acid), or poly (e-caprolactone) |,
or the respective copolyners, polyanhydrides
synthesized from di car boxyl L& acids, such as, for
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tSmp£hd fgreegaagks banddpdegrabbel shape segments can

Igfg%%f e%ga%}b§3§gkﬁgg§%e%a%%dGg};fk%tgﬁﬂrn%ochlometrlc
relationship of the known starting monomers; and the
molecular weight of the formed polymers in the range of
from approx. 500 to 10000 g/mol.

Suitable polymer segments are e.g. poly(e-
caprolactone)diols with melting temperatures between 46
and 64 °C or amorphous copolyesters based on lactic and
glycol acid with glass transition temperatures between
35 and 40 °C. The phase transition temperatures hereby;
i.e. the melting or glass transition temperature of the
polymer switching segments, can be further diminished
by their chain length or by degradation of specific end
groups. The polymer switching elements thus customized
can then be integrated into physical or covalent
crosslinked polymer networks, yielding the selectively
composed biodegradable shape-memory polymer material.

In one possible embodiment, biodegradable

thermoplastic amorphous polyurethane copolyester
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degradable materials. O particular interest in this
regard is a thermal transition of the swtching

we@b@aarosl i n t he tenperature range of between PODRP2006/062400

tenperature and body tenperature. For this transition
tenperature range, biodegradable pol yner segnents can
be sel ectively synthesized By varying the
st.ochionetric.relati onsh%%Aof t he knomn st rtln

FOVBITET S IR K S e AP IR o TG o reg e Used
aEo ltjree ms tierr italie ﬁcacngeleofcdtrtam%pw\@ce 500 st , 16000 able

[ ol ta §e%;gq I e-
k%gg% rggt%olﬂr%e @&:%]f d melti rrp a%tq,tfrlgcg ék/)]épf ween

szwltdmﬁﬂe?@cb@@fe ahw%oee @@@@ﬁ%éﬁé#y Bysédadrdd actic

BNG A W0 (@pd Di i 1 gl asgctaanshbk PN Legpesabuies
bet ween 35 and 40 0C The ph se tranS|t| on

(Wdercattings h&dy dimer) S Yoo g1 eppene
tmanst idoal i egper at Bneoaf gdmap@tymrlsw(ﬁ"chu Mg with

eqnment s, can. be f rth n1n| e chaio
S:Lec‘i!hsgﬁ ht%?n%yg%lgara ati on 5 <p ec‘l’lTe %g%négg%%ﬁi @@
whmqhmﬁr@mxhehlngoebéﬁeh3§~Mmmﬁ(ﬂﬂmmﬁmqe@lcan then be

tr@@ﬁ}%ﬁﬁekglﬂe{?ﬂﬁb%' oLl S%Q:\g?elme cf 9sgbinkad a,

yi el di ng the sel ectlvely conposed

mer” net wor ks
%Qﬂg%?%%l% Eﬁ%ﬁer%w PRk material . In one
possiTee c—ﬁmp@we@t po@h;@‘i@ﬁh&d@kﬁaﬁchﬁié@@éaspbﬁymer

anDr ous hane CO est er

ShApE A S g
ma;]msaltfmStheonutEmp@r@e;\ur@e TxFbedtweesui4@dmed 66 °C

i cPd%&lIf’@fP' geﬁasaglﬁ@ae%d ecl%rgoélycelﬁe s Ipog;ze{eﬁgﬁeﬁ of

ynt esi zed ased on commerc aval
e e i d@3 Q cyrfli €0PadPiee @cﬁd%rtﬁlrﬂeif‘)str@ﬁl@t?ocol i de

r(e’égéé@l%w%faeb@w@e&erﬁe andy dd i set ek pr HEQEQng
functionality 3) pent ae%ehrl t (F = with

R Ii*?‘é‘ﬁ%ﬁ‘? OEOt éﬁﬁéfvé&lma&elafe én @& Vand'sg0C |
smedhlafge ﬂelweﬁtqﬁﬁel Iy’ﬂ@ldjsl\lldllhmmmﬁaﬂeéﬂlals which can

AR e oL o 0.1 SOGNANALS, L LB P Ring
thyutrcethcame toppkyester paloawions the forming of
deformed shape memory polymer networks which have a
clearly higher modulus of elasticity in extension of
from 770 to 5890 Mpa. Upon subsequent reheating to
70°C, the examples of deformed specimens thereby
produced retransform back into the permanent shape after
approximately 300 seconds. What was ultimately shown, was
that polyurethane copolyester polymer networks in an
aqueous phosphate buffer decomposed fully at 37°C over
a period of between approximately 80 and 150 days. By
optimizing the composition of the biodegradable
switching segments, degradable polyurethane copolyester
polymer networks having shape memory properties can be
produced substantially faster, e.g. within 14 days.
Similar biodegradable elastic shape memory polymer
networks can be yielded from crosslinking of oligomer

diols with diisocyanate, which have melting temperatures
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net wor ks havi ng shape nenory properties as fornmed have
a glass transition tenperature Tk between 48 and 66 0OC

wa@emeaxtsbit a nodul us of elasticity in extensPONERP{006/062400

bet ween 330 and 600 MPa, a tensile strength
respectively of between 18.3 and 34.7 MPa. Heating
t hese networks to appr oxi mallély 20 0C above this

sSwW t chi |e ds, el asti crraterlals whi.ch
SR B TGP S0 265% TA1 57 oL BmBor ANy Shapa oLl for
tfﬁ@aoloutgpﬁuy\m¢m¢©onﬁeenpéahﬂanesacm arlssq helitmaﬁ.ﬁgy
0{ dﬁ M&P@B R ggrc}é LrReIar ks Wil have a

strcity I n extension of

HhQﬂ]ﬁlTﬂ'/C@ tbcylf%gfo apa . Lgpon as%e&l%ﬁﬁ He WSS 1§t $SPO

Leor R ammles phogteferped speci nens ther eby
producéd retransform bacg gto t he .per nanent shaIF
af t el e P0G MR LHYCBB0° S e EBRIS UV WY 7 1% 4 et y

bﬂHEMhng%$sth@thdlymbetbamﬁﬁmEQMQﬁﬁﬂkm plod yaememory
}%o t}f\l\n?er ksorlégc%%afgu%o}{%tellg% h%}a fénerofje 8 .Qsed

over a perio ween ap Xi mat el y
C&Pmﬂohqis@n@hgsmesyaopmlmtm ol @@&myiabﬁ oftt hes

ﬁq@e&é@@a@ﬂ@tsweehﬁgﬁeg@ﬁ&t@%@ aphes polymer

ur et hane copolyester pol ymer networks havi ng shape
C?riaé?ﬁﬂ%l‘b? opeft hes n@@ﬁltt}éfeprﬂdmﬁz%s seBsthft vqupgl healing

Frasdds . erferdEbRED ?c.ﬁeda.rb%nd% rﬂﬂeﬂitélﬂolﬁlﬁgtﬁéabhetlng

cfl astic Sha}? ?e %é go yner networks can be vyi

SORTIBREI TRk ngPEP 81 SgerTer- dit Y with d??%o%%ﬁﬁf‘éﬂ

umtwam:dsravael@nhlsngot erp eratnareshetde e 88s untth85i8Co £
uit f u n

$86 Ll Sl dr daabr Enelenio AR fdeef b ofel g

fatver erbyblﬁbylaﬂeszéapgl YHEICSL /| @WWMSt%ﬁoéﬁwagéass

DU &f  8dn 3¢ effe ra@u28%r0SS Df TBES: Wasrs e$812f<her
approxi mat el y 250 days. In one enbodi ment of the
k&iﬁﬁf]rfi‘f@r%l%%%ér tAe lealuéleﬁ’g 3% ¥ oY9EERF ohPEMINT

n@kﬁg@ﬁdabl e shape rrermry pol ymer on coval ent
net w?{%s ? g capr oloacthone)
di me t%y% erJ yFPREFFPat# oYY has been seen
pﬂtatomb}areqnenatmpl aBeatcidorn tifies ol ynenass of the
macromolecular oligo(eg-caprolactone)dimethacrylate and
the content of comonomer n-butylactylate, the switching
temperature and the mechanical properties of the
covalent network can be controlled. Thus, in an
implementation of the manufacturing of a cutting device
in an embodiment, the molar mass of the oligo(e-
caprolactone)dimethacrylate varies between 2000 and
10000 g/mol and the n-butylacrylate content between 11
and 90 % (by mass). In the case of a polymer network
based on a mixture of the low molecular oligo(e-
caprolactone)dimethacrylate at 11 % (by mass) of n-
butylacrylate, a. melting point of 25°C was realized.
The biodegradable covalent and physical polymer
networks, having shape memory effect as described
above, can also be used as a matrix for a controlled

active substance release. Yet also conceivable would be
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conposite has no negative inpacts on the wound healing

process. Therefore, the wounds created by the cutting
walewsazosrny heal into a scar tissue, that nay PCEERIW6/062400

unwanted signals to be transmtted. The synthesis of

such bi odegradabl e shape nenory pol yners can foll ow

from n-butyl acryl ate which, 18ecause of the | ow gl ass

tra Siti e atur of C for
SR L B LT b en ghe BB el ¥gumgrs having
dhnpnrmpm@npoaéﬁECt Naamﬁh@myp@hg$psdemxﬂapn¢wougﬁ
WLl z a s of the
nacrgﬁﬁkecu %rﬁ%FHgle?g ?ggﬁol ﬂ%)%? acryl ate
dHidada it ent of comononer n- butylactylate t he
SW t @@ k@ RRAH & idmd thie p‘&ﬂ%@@&&'d—@o@@@@tdo@icnf or
t he coval ent netmork %ﬁgﬁgf controlled %
T B G & kT Ao & etils b 1ock
cdﬁ;\dlq,alenm atavemep G nevitt.chihey rengre mesareofo ft hae7 ad g °C,
rol.act gne t-hacryl at ri es
P T e Y R A B B P Er 1 s
sbvemﬂee:haltl el 901 951€by iba§§)d o1 rpqhe(&:epsaioml@tone)
%ﬁﬁ %ﬁ#n@eépoék ?@%%Q Qyr Mpd uecpf st henl @We poly (e -

ar o e- ca rolactone) di met hacryl até at 11

TBIRL Afede (ﬁPQkXW%¥%cr§@aF@ 985 ofefbeng pbint BeSS5Was
sQ;Ql\&aﬁaﬂe%aidtzeﬁteﬂwezéca @é@@”&ﬁam}mﬁﬂw@m}ﬁn@ in the

SSLCAl. poLytEr ety Dol g ghans JeInr of festycs
wzyndaﬂddnhhﬂﬁ|a&t§mbﬁﬂ@nqmsuﬂ%mbemyﬁﬁ al so
Concﬁlbq ac%(n pio aanf:%kil %%qg’haaq:akijl%cfé ryalga%lréar:]s%atpeb éneéngry

mul t copolymers aV|n shape nory effec S
pmxymly I(qjlvm@@amfe)b%rﬁcyltfrhwmhﬁﬁgmnét Agmbpgation

W@@@I eoﬁscgbslehlts@%@réah%moﬂhep&pmwaﬁé@ﬁorks,

he poly (lactid-co-glycolid) or
l{aé”éhc.br}b}%‘é%%ﬁ%?a%@\ﬁ Eﬁnlﬁ(@l%e&n‘?@ﬁteé‘tﬁ el %@%W%Y%lrisck
SR YT Shdaybiifgode st @dlll@gfst erqperiaigiiop tdfmad7 or 42

%gqagﬂé}eeglpsecg olrv eelaydh T;:heesphé/cdcr a{pc ldlecgar aidolnn,g Ofch haes the
mechanical properties, the deformability, the phase
transition temperatures and, above all, the switching
temperature, as well as the rate of polymer
decomposition.

In this respect the invention claims all afore-
mentioned biologically degradable (biodegradable) shape
memory polymers as material for the cutting device.

When the cutting device is degraded in a biological
environment, such as in a human body, the cutting
device will start to elute substances. These substances
are parts of the material that the cutting device is
made of. If the cutting device for example is made of a
polymer, the cutting device will start to release
organic substances when the cutting device is degraded
in a biological environment, such as a human body. This
release may affect the function mechanisms of

electrocardial signal transmission, since these
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WO 2@aperobact one) pol ymers,

shows that the polyners based on poly (e-caprolactone)
degrading at a lesser rate. In atrial on the poly( e

mass was still present after 266 days of hydrolysis
while in the case of the poly (lactid-co-glycolid)
pol ymers 14 to 26% was det &8t abl e after only just 210
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Myad e rod 1 0| yiree 1 deecompes biresrnt sl radﬂm\mtrmpemtéﬂnelals
|net|oncla|rrsal for ne [ Yy
ad]egr rh ngl[ln? b(i:%%leglr:aagﬁl e?- gr%a’gje% %@ o) ytgfgrll status .

€ memnory po
Thetssy ipdtdmriahe endt tngddédiors. amerdetn@ctt‘mit i Py thelr

eevdiﬁ?oii‘téje&ﬂ@ﬁ?gnhgn@ Bihal Qgiical LMdTMHuENtarsuch

as In a he cutting device wll start to
mmeenfsub%ttalh%eglcurhégeo§u6§tléin€@sscé@e Grart % of @ RePY

dHi.L:lterméﬁbﬁih@é f:[ﬂﬁcﬁh!bhl mlgyd;g‘él &F fiex eI Pfa dlﬁalﬁ@ﬁ in
cu | evi ce_T10r ex e 1 ner t he
i eV € toT FETRRDS: 6T Brgasg nskb ook end

csxﬂisttmmfﬂ\benduhengudegmgddawowe iCGhadegy adedorgamic

hi
PSRRI BTk SUh, TR ALY o
@mqt@c@fdmmssugmdmpmibgm sfifeetsifppethe vicinity of

tiiesel thchd P SRENaBL NS rald RaR D I Q;r%lpia/ﬁl Oehert §abn

di ffusion effects causing change of change of
G gariemREHeRNE FAEFORE, yﬁ&ﬁorsua%weo? T ce Teased

CORE et & ath ©AsngWakOh cphyisiraehemcepda dif farsi obrgéfieet s

be affect eg b ghe iubst ances flreclaer soelgdb & hg and
%%]{?Eﬁ%’ de¥f e &hgﬂ t AE-CACE N Jevic deqr aded:
water, may influence membrane potentlal and function.
This may for example be achieved by changing pH,
changing the ion activity of specific ions needed for
specific functions, such as Na or Ca. Release of oxalic
acid anions may for example have a chelating effect on
Ca. This may lead to degenerative effects on the
membrane of muscle cells, such as the myocardiac cells
and/or postsynaptic membranes. Also ceramic or metallic
biodegradable materials may release ions. These ions
may for example affect myocardial cell activity, such
as through increase in Li and/or Mg concentrations
causing short and/or long term changes in electrical
signal transmission. According to an article of Fleed
and Ferrans, it has been shown that especially Li, Mg,
Ni, Co, and V may have these effects.

The release of substances from the cutting device

itself may be combined, which combination affects

50 to 90% of the i nP¢T/BP2006/062400
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Myocardi al nuscle cells presents activation potentials
and charging conditions in respect of operation status

WO 200has®6pot enti al s and conditions are dependaPtT/BP2006/062400

their electrolyte environment and which substances are
present in the vicinity of said nuscle cells. Thereby
cel | nmenbrane function nmay B€ affected by a change in

H&H, re .uala%i n% If]rgm rel eas? of subst %%c%ssefc{ om t he
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lﬁ%ﬁie%:y sbtlcalmqrfw altep Al YR GErAnt Wiidetaldy Gire made
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substances fromthe cutting device i tsel
HedL O fwhi Ich tdEfbiTRERSST &F R ¥EIR/o ea%/lgsqeéheﬂs a

A ORag IO ho INMe Davitged 1as aa_l_rtSyt[‘tErJQﬁIIdaOseefffcﬁﬁ—ttm&n and
t.r eat qﬂgtrl al fibrillation, The .effect of th

%d QN ARG e SRR e by S |yecvo|l i§
e inbroer ipavecH mmﬁmtadMn Radgrbable classes of

ceramics, since they are build from metal oxides, may be
designed to release ions causing the pH to change towards
alkalic environment. Most resorbable ceramics are
composed based on hydroxyapatite (Ca-phosphate salts).
Hydroxyapathite is from the chemical point of view a
buffer which can be composed towards alkalic or acidic
behaviour. It will also be possible, while being inside
the scope of the present invention to to fill a
resorbable system with anhydrides of acids or bases. The
release of known substances, such as monomers or ions,
where the safe metabolism, and the non toxic behaviour,
is already known, might be advantageous. Thus, to achieve
an increase of local inflammation in myocardial muscle
tissue, the cutting device may be manufactured of such

polymers, with these advantages and possibilities.
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the cutting action. A change in pH may result in an
i ncrease of local inflammation in nyocardial nuscle

wWo p@saz96Fast resorbing polymers, such as pol yPCT/EP2006/062400

(glycolic) acid, may have this effect on tissue. Also,
nore effective tissue reaction are known fromthe
testing of resorbable copol?ﬁers since they can
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qmwdgomlém@q o) NitaploBadisatifite i & t he
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f_ ac S fg :
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I ncrease of local inflammation in nmyocardi al rnuscle

¢fi shpes Hdadutishg derae maF 8 afitadt e o ud®
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this t.he cutt ce 26 5 MRy he des SUC hr
}I'f"é?eﬁ =% Rﬁe%etodé‘%lrntgooerd 5t HoHHE By ¢ 1% gfy after”
ductass pier ftdrargcka tts. dﬁmxgespﬁcsﬂmapard%orlrextérmlfaart may
be an atrium or a ventricle. First picturing said tissue
or area, and subsequently adapting the cutting device
according to the obtained picture may for example perform
the adaptation of the cutting device. The shape of the
cutting device 26 in its first state is preferably
compact to facilitate insertion of the cutting device 26
through the vascular system. Thus, a tubular shape is
suitable, but other shapes, according to above, may be
just as suitable. Further, the shape of the cutting
device 26 in its second state is designed such that the
change of shape will provide penetration of specific
heart tissue in order to block propagation of undesired
electrical signals. Also, the shape of the cutting device
26 in its second state may be adjusted for fixing the
cutting device 26 to its desired position within the
body.
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a polylactic acid polynmer and/or a polyglycolic acid
pol yner, poly (e-caprol actone) or pol ydi oxanone,

wa@ewmeonzhoeg to above, may be used for form ng aPGHEP®06/062400

menory pol yner that is biodegradable. A special
feature of the resorbable shape nenory polyners is
that these will disappear fP8mthe tissue after having

had its f t. I ti tial t f ect
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Siﬁémﬂ:é)foﬂ hee& Wit thithglewdwie2® 4 nritrs sacaybitsd evatayd
be adj d for fixing.the cuttin

R TS0 (TRRF bt 7 1 BOTRP e SIA T Bk
Trey deigorsta wdttexkhofd & andthe surface of the cutting

device 26 according to well-known methods of attaching
drugs to medical devices. One such method is embedding
drugs into or under layers of polymers, which cover the
surface. Of course, other methods may be used. Similarly,
drugs preventing thrombosis and increasing in-growth of
endothelium on the endothelial surface after penetration
of the cutting device 26 may be attached to the cutting
device 26. Such drugs would be e.g. Endothelium Growth
Factor, and Heparin. Also, other drugs designed to treat
arrhythmias may be attached to the cutting device
surface. Such drugs are e.g. amiodarone and sotalol.
Since the cutting device according to the present
invention is manufactured of a biodegradable material, it
is also possible to integrate the drug, such as those
mentioned above, in the biodegradable material. Thus, as

the biodegradable material degrades in a biological
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i.e. its shape may conprise nmeshes or |oops. This
inplies that a solid surface need not penetrate

wo e@sazosivher eby the penetration through ti ssSUuBCERE20061662400

form ng of different shapes of the cutting device 26
will be facilitated. The edges of the cutting device
26 facing the tissue to be %énetrat ed may be nmde

es eC|aII 0 |ncre S effectlv nes

SN d P%‘%% Eﬁé”t%r%} IR Y %Yt osfélo@e]re
e dSiurefrac e tdoway, dsm I’ae plivgsuld thyo dfe qae]wt,r ared bsi t h
(ﬁﬁgﬁ%éégg g?%!%ﬁﬁ% Flet‘&FHfBbég ‘H&bﬂ@'ﬂ%ﬁ&yﬂéﬂ e s

enin e wa t he vesse
eamd@@a@ iRrserides. t@@alﬁﬂséslkﬁfl%l}’cﬁodret}g%tea@e drug
Gl peY a'haﬂe@“tfl@(’(embnﬂéﬁ%mém br teﬂ@ft@ |dﬂi$erent drugs

al cohol | ut ar.al deh f or mal dehy e rot tic
A Eries 1Ke RO o im0l iag Gpatiment

raaky, ngaxd@v\n’pliuxwuﬁ_yamf elpeci,aldne fnrhiegrat‘uedsue

\Nhl ch | S t her wi e %Il Cu'atdatb eo%ectrﬁteL Ther ef or e,
SOV ng e surtf acé o cutting device 26 with

coI I dgen@s@ﬁ/\mqibdrsmlptqscsulbdlel yospead @p dthg proacess of

Renehraty g td,SR1e. MG ane afd %ﬁhﬁfédx%ciéiﬂe

sur face “of the cut't i n evi ce 26 according

Mge]q iledovid ﬁétqmgttdfngatcteafclrﬁ%g b gl 3% Crﬁé’dﬁ ddye surface
Sevie Tut tangy %&ﬁd@tﬁcﬂl |a.S &yeddi rF & ugSid Ntax or

nder. | aye cover, the surface.
tlireue e o d P g (e i JAY CHRTLne
mfcel\eerdutrtgutdwrm rarchliynear mtngaﬂ retgy ettt iofg

heI t eq% qQt surface after
enec{rat |d§rﬁga?5 aEe cu 92 ogaéw ce 26 may be attached
to t Her autitlilngngdhiede GZ@OCB@lﬁﬁtdrt@@s AN i b eleaige

Ehgatihelidn @ h &Hact o5 LufHMiﬂ#ﬂEﬁ'dku%ﬂ;ﬂis(Hdgﬂed

dr ugs des ned tO treat arrhyt hm as may. attached to
Wi quth HF HRAaRL & ditadd a IS HUYS dr@® gty drug or
aigdaronss, am@t satdl de BIKDdINECWddulgtdeviiee point of

a.ccor |ng;$beg e%gresef;t f.nyvent i on |s rmnufal(:htusredOlonft of
terd P95 %o Pobki bI'd o P
tumteegnaltle Hdﬂe:@bldgp,tegudjy a&ﬁyﬂgsge the thlckness of the
coating not containing any drug or drugs. When the
coating has been degraded the material containing the
drug or drugs will be uncovered, and since also this
material is biodegradable the material will start to
degrade with accompanying elution of said drug or drugs.

It may for example be possible to integrate in the
cutting device one drug, which is active on collagen or
elastin, while another drug may be included to act on
muscle tissue.

Preferably, the inside of the cutting device 26
inserted into a blood vessel will be in contact with the
blood stream inside the blood vessel. Such inside surface
of the cutting device 26 may as well be covered with
antithrombotic drugs. Such drugs would be e.g. Heparin,
Klopidogrel, Enoxaparin, Ticlopidin, Abciximab, and

Tirofiban. It is also possible to integrate these drugs
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nmenti oned above, in the biodegradable material. Thus,
as the biodegradable material degrades in a

whembogpoerl envi ronnent, the drug is eluted PCT/EP2006/062400

conti nuously. In one enbodi nent a drug, or a plurality
of drugs, may be integrated as sheets in the
biodegradable mat eri al . Thi €4enbodi ment provi des the

po i bil,i teadru duri ted.tine
S%‘Fv éf & I FErEt & i€ al%rofa e ys

qamdms)emf dove. In still another embodinment a dr ug, or

a phu %&gte%agzgaap Y09 Al SN HA UrRL NATRGRNAUY Y ik

le materi a is of course pOSSI
qlﬁtﬁa\ge d@"dﬂ?g 26orispltgr a@mttc‘y:hofa datgs, o ikegrtatadd ﬁh@
dde Riodrgriadable drtardalr iofa it t&&@ddyr;g vﬂﬂ\dhC QeoLARY

al so coat the sur f ace _of the cutt ev th.a
REeatideg Sofed tdmiy © afo d@%&?g n8%d of
teiGaiud thataya 16V e t}dﬁﬂlmblks/ GjHJIs n@a:ha\ng;e e!.’aﬂlalﬂjlylgi the

t of cuttln i.ce h utt
qt éDno?cher & tlg‘gma etvjﬁweszt:éﬁt tEﬁlﬁft%fgf\h gélr%gofﬁ)pdf%%m ng
darldmg tdre ahgingealdft yshafped migs, al§0c:dm dahapiaas e,

sgi ey dﬁablt%er@tﬁﬁealcmgecw i NG A Ardd, Qe .
ugs hus, 1t wl possi bl e to regul ate the point
of t |M?éfefoé’rertrh@té1etﬁ |d<9«$1<9fn éﬁ@ul@n@rﬁfg%rofdrt&ﬁuerm@tlng

c%ﬁnrtt(esofmaty ;mi \Mﬂdsdaf af&gjﬂcfﬂr@d t:zy paacmerng gﬁgﬁclflc
I CKNness, O e coatl n cont al .an ru
AARIGEY - WS (978 B E TGRS B e g adat Fee "ire

Uhﬂdknqﬁscdmﬁunuhuu}dduadhnnpqﬂlqhwgpinmdI flzstening

l%%oogngrsa%%cla‘gdatil%c %gﬂkﬁ]gg%egetl%né 3Degr ade with
cawommﬁmatglc@,utmadwm#alsaﬂwmg igreo lmege-atiqn pdy drug

dery @@}T@@c&%&ossalml%t Qd HROTA it e Ltitddld etc.
devj ce ‘one drug, Wwhich is active on coll agen or

5 Aa55F1RaT 11¢ AN PRI b SRR FdePt D act on
dﬁtﬁﬁir&dﬂﬂ%ﬂa‘fll%&w aézaln)e dpiel i qwitdeaofpidwercut ti ng
devi.ce 26 ins d 9 .a bl oad vesse A
AT h q}fe%b hoeoroe ot raeraeinjlnncs?réjeoﬁ%te%lbc}’od: Sesselce
Heuchin nisi déhesiur feadeirety.

Hereinafter, some potential uses of the present
invention are described:

A method for treatment of disorders in the heart
rhythm regulation system comprising

inserting a tissue cutting device in a temporary
delivery shape through the vascular system into a body
vessel adjacent to the heart and/or into the heart;

changing shape of the tissue cutting 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, thereby

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

reducing undesired signal transmission in a heart

tissue by isolating ectopic sites thereof by cutting said
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of the cutting device 26 may as well be covered with
antithronbotic drugs. Such drugs would be e.g.

woe@an2e1 Kl opi dogrel, Enoxaparin, Ticl opidin, PCT/EP2006/062400

Abci xi mab, and Tirofiban. It is also possible to
integrate these drugsin the biodegradable material in
the different ways descri bedSabove. Another way to

i.ncrease the eff t|ve ess of t utt deV|c
HERE I AR G e ae i Gt Y s
tdlegetfiareal andrency, \Nhl ch woul d provide a heatl ng of

t he 6. £ [
kil l egtotde al‘élgL egtthl%n tlgg%ha%)élltr?tln%ﬁe%e fect of ?ﬁgr
adira ﬁg’ll@e\ﬂh@élgz@g ﬁhampf tthe driquAtig % Kevice

GRANGR if ShRRRICH lde18haa e dHigeaseda isP et Up
the sré&ﬁe change of the cutting device. Moreover,

S epar aneters of tissue cutting devices nay
be C lTbe Meatoel didug rdd natticenthes pdeivie, ¢ sariat arthosuch

desi gn .par anet er.s are for i nst r c
SRR STEEIRE s Y ST S e cne
st las rgekem Bics talsles iswot iporest trorc Har @ctkeqdysmec%el

sec? CR}lCﬁ Cae’CH eewtsq{dlﬁqd:ff tHAG deldV it ting

I ons, tlmég dgn of cutting action, etc. as

deEEq Fed Sait @qﬁﬁQywléﬁbmqﬂﬁqqﬁﬁg heart tissue

&grglgagm_ergdw decgﬁ \}@g@aﬂe appl i cant as present
appl i cation i C er.eb e i ncorporated b
r ef erk cé“erifeqlpgjr?qcr?rt éDntalkipetey . ﬁlﬁ]af%ééd tdSiree

cpﬂ;ttentg aievuim iaf ﬂrf@rpjmisenttd m/eiﬁsmchrpeaajieac:m bed:the

J§1 (H % 'gﬂg &H éﬂetﬂﬁ%ﬂéﬁd%&thiﬁgﬁi in .the
mreg at'ion s em conpri sing | sertlndatlssue
azmetmn:gc deariececavd a theﬁf}hﬂ amyf efell 41y é1gnas ek t Mouigh the

itd¥e \AscUl Ale system |cﬂ;&rﬁgpﬁd_y vessel adjacent to the
heart and/or into the heart;” changi ng shape of the

ti ssdRc ARy GRS NG diR SRAY SredpbrtdisF F&MRiSEng
ishape: M@ atvdandesdelduveredy shaped ca@ diother of the
$X larnedcedposshi lo,nsextendl ng at | east

The method according to above, further comprising
inserting a tissue cutting device into each of the
desired positions.

The method according to above, further comprising
restraining the tissue cutting device in an insertion
shape during the inserting of the tissue cutting device.

The method according to above, wherein the
restraining comprises keeping the tissue cutting device
inside a tube.

The method according to above, wherein the
restraining comprises cooling the tissue cutting device.

The method according to above, further comprising
releasing a restrain on the tissue cutting device when it
has been inserted into the desired position for allowing
said change of the shape of the tissue cutting device.

The method according to above, wherein said

biodegrading the tissue cutting device comprises



beyond an outer surface of said tissue, thereby

creating cutting action configured for cutting said
wheasti2sssue and/ or sai d body vessel, therebyPeEEPZNNGIQH2400

undesired signal transmssion in a heart tissue by

i solating ectopic sites thereof by cutting saidtissue

by neans of the tissue cutti#fg device configured

r f nd blode r adi.ng ,t.he i ssu uttin 1 C
Ty e s SR e R il TSR

dnnuung;dmmmaee fron1sa|d expanded dellvered shape to
sal d ffurdh %%fldeg,%a%q%% $NaRe nhkhe ikt E)%f%gi%rcfj'e%otcﬁ-
t he above sali 3‘conpr|3|ng inserting a tissue

mets 16l Sviibes! Her@igh dishe v ase Wt Isysittema grgl that
i8S/ 84 oS tiheN dnfbRtil svescseelpom%l@ QMItAHiRg thhe

change of shape of the tissuye t|n devi ce at, said
WenT &f Fod %é??éﬁ":\tubé’ Rhglrs &ljodcEit

sai d body vessel The met hod accordlng to above,
wherein said tissue cutting device is inserted into a
desired position in the coronary sinus, in any of the
pul nonary veins, in the superior vena cava, in the
inferior vena cava, or in the left or right atria
appendage. The nethod according to above, further
conprising inserting another tissue cutting device to
anot her of the desired positions. The nethod according
to above, further conprising inserting a tissue
cutting device into each of the desired positions. The
nmet hod according to above, further conprising
restraining the tissue cutting device in an insertion
shape during the inserting of the tissue cutting

devi ce. The nethod according to above, wherein the
restraining conprises keeping the tissue cutting
device inside a tube. The method according to above,
wherein the
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restraining conprises cooling the tissue cutting
devi ce. The nethod according to above, further

w@ewpn2®sng rel easing a restrain on the ti sSsSuePC/EP1I00€062400

devi ce when it has been inserted into the desired
position for allow ng said change of the shape of the
ti ssue cutting device. The A#thod according to above,

wherei n said biodegrading;igg Eissue cutting device
conpri seshydrolytically o mat i cal | y degradadi ng

said tissue cutting device. It should be enphasized

t hat th I f LY |
no vy 1 o e g S e L Gl

uadesgoest Isianglt Hinenswd ssdepe g% spheredt itdif st Yed by

A Appended ofidl EEAAIME rbof Ayt IgaHe dutdaiRg de\E s
configured for reduci ng ,undesir nal transn1s i.on
in a LT ithsu Y- Ges dis lﬂﬁﬁfqgﬁFﬁﬁ? &P be

s emtidd dgh saitdrdoasite;, dMﬂmvaﬂytdhaphﬂuhnbuqh the

stru tured and arran e ert a.te ra,
MiSK Cié;lry % hsa 56" nrtéDug t%dgl vascuS'Lar o?@a eg]r% |tr?t o%% b %rt
ares/sel Jadqoad‘ém rte@n'th@ﬂdeanq een gfudirs sigvtem ttlhve ShJé@retctaWd to

%%1&% Sﬁ?%ﬁgﬁé Yy S ectied é&@ﬁw%mw%am via

rom sail rary delivery shape viia an expanded

ade |95 R S I‘i’é?dewtedfeéi fﬁhﬁﬂ?ert%@aﬁ%dl%a%ﬁ@ar&adeﬁd}wr
A dRBsiy bﬁyqr&w HtRid e fane ofssaidbd igsuaid n

order to crea cutt| act| configured for_.cutti

A Greart b & AU o, Ardssdl CAHd WHEDPT

csedtdrig ssiel diﬁatnmg:m;uecands/cm‘ Seohlof dﬁ@g,r atelded, and
ter.d al et Vi

TR st gl daTind g, B P LN dbe

MQHﬂﬁﬁ%hlcally degradable naterlal. 3 . The tissue

cutting device according to claim2 , wherein said
hydrol yti cally degradable nmaterial is a pon (C%ggggyl

car baxy e ddispue SYANY &fids FOCFdR
W tdioeS£d bicHegrEEaB1ies i titdli nigs c&my:teccﬂqmrdhm

&é%égéggge naterial.

3. The tissue cutting device according to claim 2,
wherein said hydrolytically degradable material is a
poly (hydroxyl carboxylic acid), a poly(anhydride) or a
poly (orthoester).

4, The tissue cutting device according to claim 3,
wherein said poly(hydroxyl carboxylic acid) is
poly(lactic acid) or poly(glycol acid), or copolymers
thereof.

5. The tissue cutting device according to claim 1,
wherein said biodegradable material is a enzymatically

degradable material.

6. The tissue cutting device according to claim 5,

wherein said enzymatically degradable material is
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wo bmcazfet 5 .

wherein said poly (hydroxyl carboxylic acid) is poly
(lactic acid) or poly (glycol acid), or copolyners

claim1 , wherein said biodegradable material is a
enzymatical ly degradable material . 6 . The tissue
cutting device according to28laim5 , wherein said

tjcall bl t N l.ected -f
S sy degsedl s mi ol el sl e

but¥lackyd atiessue cutting device accordlng toclaim1 ,
wherein said bi odegradable material is selected from
t he %roup consi sting of po%yesters such as poly

t

(1 actli-c TA&i & sspe FUtdiydoldeadicd) aqgggplng to claim 1,

wirdsdandy @é\i@tmrddé@%cﬂdbl@%é{téﬂleﬁwdiQxyéﬂbétéﬂe from the

aC|d) or p a | act one) the r ypeletlve
S Sy DUSS LSyt nEEFbed b PO (2ot Te

aﬁx&u}qudy(g£¢¢ds a@ﬂdh apoliy@B-aydrpkebughutiar acid) ,

._0r, sebaci.c 0 a
poy L h&/droxgucahlera(i: c&ci)?dnﬂ(armp%Qaﬁgd( g:‘sea) rnogfaecs‘%%?
ar tPot yréspparive aepd)lym@rs,meﬂty@slmdtwﬁs ng device

éjéf‘geéof%ﬂ' aaéan_»bm%,ﬁellaﬂ 28 gk bi eﬁiagrégabker

tertral 1Is ceranmic or metallic naterial. 9 he
QX%ﬂﬂkﬁ(nﬁ¥W%@rde@W%%rac%%r%¢%@c%% %?%@nwﬁplyﬁﬁ%%%@n

Al dh metoeﬁ |pdzly"ﬂ{1@dsﬁ}| SRIPrdsesdsd eMipIN, gy (serine

andﬁﬁf Rﬂi¥ The tlssueaégttlng devi ce according to
Pr gradabl e material, in use,

el utes at Ieast one substance when bei ng degraded in a

bi ol agi Gl SNLONTENL sl hoyThe. tai(f%%%al Y ldngidad 6

accordi ng reln sal one
vdm:ancﬁemcb @mdﬂ%ﬂ@l@@@m@l orS @n qRMIR OIThe

ridSSue Cyidddg Hevi ce according to claim1l, wherein
sald ion is selected fromthe group conpri sing

9. The tissue cutting device according to claim 8,
wherein said metallic material comprises Li, Mg, Ni, Co,
and/or V.

10. The tissue cutting device according to claim 1,
wherein said biodegradable material, in use, elutes at
least one substance when being degraded in a biological

environment.

11. The tissue cutting device according to claim 10,
wherein said at least one substance is an organic

substance, or an ion.

12. The tissue cutting device according to claim 11,
wherein said ion is selected from the group comprising
Li, Mg, Ni, Co, and/or V.

13. The tissue cutting device according to any of

the preceding claims, comprising at least one drug.

The tissue cutting devi ce accor dPCEPI06/062400
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Li, Mj, N, Co, and/or V . 13. The tissue cutting
devi ce according to any of the preceding clains,

w@ewpn2®sng at | east one drug.14. The tissue CRLCT/EPZP06/062400

devi ce according to claim 13, wherein at |east one

drug is conprised in a coating or as layers within

said cutting device. 15. Th&5tissue cutting device
according to claim 13, conprising a coating of a

non- drug bi odegradabl e containing material . 16. A

medi ddl. déne ¢6 saoeocditrg nigo delvdiam Bccowldemai rrot lgdaim 13,

' i t t d I .1 [ '

S R a S A dauenily ‘changs ehapg ot as
laverrs withd nd@diice - tSnuetaiié® -and arranged to

change shape to extend at |east partly outside the
perinmeter _or orifice of an outer wall of .said vesse

in sdidd e S siepated "eh&sy 1 e AR Tdindprto claim 13,
hape-chang ngaitig R deviesirace arididegytaalatila m 1

&&q pf%g}n%%&:%EaAisorders in the heart rhythm
reéﬁﬁé}léh system ‘said kit conprising: said

shape- changi ng cutting devices, which each has a first

del 1 vigf y pand & SOCoNRG 108) iIRNIHALL, MEKeIN tRrein
device in the first state has such di nensions as to be

s dlavdsice o s redivied pay (emwachite fife Waseiieg 1into
SWHERMveHE MWReIRitd thd depiar 1y apal esmfpghangingn
1§?a§§ito substanth{H¥%Lh%“iecond state en | ocated c
S d6Vd WfesiT &b PSiHIiTh 2WhiceH FGY L (THH Rt “©
dxitaind st dregert tdwart tvheoudi saindet etheofpdrigmatesselr atritthee
sire i.ti-.0N, : t devj AT
o e T o LR ] Y PR P e
desig.ed position and destroy the tissue in order to
prevent it fromtransmtting electrical signals,
wherei n at | east one of the shape-changi ng devices is

adaptled tho i iHfs R 1R WS 1Rt P 140 &S t he
DddidimPita QI pnarsoy el redtndrdte dealisomduratid eass

hoenaer tOfrI‘}yhc%ms hraé) geu_ lcaq:ain&li n& sdceevni1 ,C essaiicf' kaidca pct oengprt % ibneg :

said shape-changing cutting devices, which each has
a first delivery and a second delivered state, wherein
the device in the first state has such dimensions as to
be insertable to a desired position within the vascular
system, and wherein the device is capable of changing
shape to substantially the second state 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 destroy the tissue in order to prevent it from
transmitting electrical signals,

wherein at least one of the shape-changing devices
is adapted to be inserted to a desired position at the
orifice of a pulmonary vein in the heart, and at least
one of the shape-changing devices is adapted to be

inserted to a desired position in the coronary sinus, and
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inserted to a desired position in the coronary sinus,
andwherein said tissue cutting devices are of a

whemdagpoadabl e material . 18. A nethod for treBtTEP1006662400

di sorders in the heart rhythmregul ati on system
conprising inserting a tissue cutting device in a

t enpor arydel i very shape thrélgh the vascul ar system
i.nt o .a body, vessel adjacent to.the heart and/or into
Y H8art b iy SHapd T HE T $4de %utti ng
dedegradatdm switertiedpor ary del i very shape via an
expanded delivered shape to a further expanded shape,
extending at | east beyond an outer surface of said

ti ssdd. Phaxdhpdfest ithgadmenitn g fackiiser deasr ilgurtdg feart
GHIHHN G 3R 16 RAT tsidtsste i idyingal d body vessel,

t hereby reduci ng undesired si n%%atransn135|on in a

hear 5@ %y iSFSAS 1 hiC Vi Fed Tt Relt &GP B TY
datitiay SAiabd itSsomdly treans safultdre dyistse iqutd iandpody
devi Cie acépnfcie%l{:r % ttl?l(aer fe%.rrq:’ aanqp/ | %qﬁ‘:%r Q: iengletaq:q: ;
G5%8Sue cd?%lng evice during or ‘after said changiig
shape abdfangiaa issepe @t thihey tdewivge dutdringaide véxagan depm
sdaﬁﬂd \{:eernﬁ%fcﬂgp%etlQ\ﬁsaﬂyd dHidhers Lxpandet pap@iel il red
The nethod a o cl

cording t aim 18, conprising inserting

sranss dige & ftHh i d &ARsdat g heXfeddiing ady disdatt o
k%hﬂﬁﬁi raﬁf cﬁﬁ:%irt isﬁ?:ﬂ'aﬁ:ea drodis e sSelsugnd Hyr@ay Wi ng. g
change of .shape of, the ti.ssue cuyt.tin vi ce at .sai :
ool 35 o Hohamton entda b St Saia
eaint bodysueessrl /o2 Gaithéart heds ssdcortdiangettyo ¢l ai m

18, WS Ui Ue SUAING ANGAR dihd M3P1 lare
intoa d%slre posﬁtlon I ﬁhe coronary sinus, in any
toifs sure pulirsratyl neeiaworir thHd eugdigmof dia erving rfald
e Jd Y inaense qavd.t i sdd e ] taddri dd HYn @itgid@lg
appendage. 21. The net hod according to any of clains 18
e el o%ur t3¥ conprising inserting at |east another

ti ssug cidddat rewhee tic arotdigrt iofg algatiwealdunimf or
é%%ggeggid changing shape of the tissue cutting device
from said expanded delivered shape to said further

expanded shape.

19. The method according to claim 18, comprising

inserting a tissue cutting device through the
vascular system to a desired position in a body vessel,
and providing a change of shape of the tissue cutting
device at said desired position to penetrate heart tissue

adjacent said body vessel.

20. The method according to claim 18, wherein said
tissue cutting device is inserted into a desired position
in the coronary sinus, in any of the pulmonary veins, in
the superior vena cava, in the inferior vena cava, or in

the left or right atrial appendage.
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positions . 22. The nmethod according to claim 21,
further conprising inserting a tissue cutting device

wo odoe/122a6h of the plurality of desired positi OPGI/ERRIN6/062400

The nethod according to any of clainms 18 to 21,

further conprising restraining the tissue cutting
device in an insertion shapélduring the inserting of
the tj.ss cutting device, met.hao accor
cIai%ﬁzs,%ﬁh&ﬁﬁhﬁaJ%§CQ§9ﬁQ% %Pn&“@bn&? P e di n% 20,
fiuree htei rs Supenpotitstiingg Mﬂrd:e_nqwatdde@srmmotz@r 'th@sue
Jmthed, %Q&é% NG o ocehaerfno%&a 81N dhe o %r%tsrlaaew 3 N9

conprises cool ing e tissue c trng Vi ce.
Hﬁﬁﬂﬁ¥9ﬂ§ocordlng to any of clainms 23 to 25, further
conprising releasing a restrain on the tissue cutting
devi ce when it has been inserted int.o ﬁg % esired

’'s

posi t%on 16 "AHPAR ARG OHd eh &g £ 16 HFEDEE t he
(ﬁ@ﬂﬁﬂﬁhﬁ@ﬂ@mﬁa&%mﬂﬁmmmmkmmmﬂmgd@aWOf

f cI 26, -whe ai i odegradi ng the
% ue Eu |yné30fdecgelzsclerecc{) Or%licesqhsSdr olytically or

enzynatlcally degradadi ng said tissue cutting device.

28. The meihof @ccor @a&&lqlga% Qfn ycloae 8 k&4 a2%o 21,

conprising eluting at |east one drug fromsaid tissue
ﬁﬂﬁﬁhQﬁJQﬂﬁHnﬂ§lng restralnlng the tissue cutting device

in an insertion shape during the inserting of the tissue

cutting device.

24. The method according to claim 23, wherein the
restraining comprises keeping the tissue cutting device

inside a tube.

25. The method according to claim 23, wherein the

restraining comprises cooling the tissue cutting device.

26. The method according to any of claims 23 to 25,
further comprising releasing a restrain on the tissue
cutting device when it has been inserted into the desired
position for allowing said change of the shape of the

tissue cutting device.

27. The method according to any of claims 18 to 26,
wherein said biodegrading the tissue cutting device
comprises hydrolytically or enzymatically degradading

said tissue cutting device.

28. The method according to any of claims 18 to 27,
comprising eluting at least one drug from said tissue

cutting device.



