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treat an aneurysm havi ng ant aneurysm neck. Background

of the Invention In tortuous vessel paths,

conventional stents and delivery systens | ack adequate

flexibility when treating aneurysns associated with

henorigagi ¢ di seases. In some cases, a conventional

stent may stra ghten a natural curvature of a bodily
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neck, stenting in conmbination with coiling is

requf‘?ﬁgtﬂlos'sr?ﬁ q JPEEPVHDcedure suffers from

significant surgery time, sometimes 4 to 5 hours, it
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medi c devi ce as 1 ncreased exibility for
depl oynent within a tortuous vessel path, mnimses
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25  wide neck, stenting in combination with coiling is required. This type of procedure
suffers from significant surgery time, sometimes 4 to 5 hours, it is expensive, and it
leaves coils in the aneurysm for the rest of patient’s life. This type of procedure
cannot be used to treat a wide class of aneurysms such as wide neck aneurysms,
giant aneurysms, or Carotid Cavernous Fistula.

30
Therefore, there is a desire for a medical device which has increased flexibility for
deployment within a tortuous vessel path, minimises obstruction of blood circulation

when treating bifurcation or trifurcation aneurysms, and minimises thrombosis.

35  Summary of the Invention
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a mechani cal | y expandabl e devi ce expandable from a

first position to a second position; the nechanically
wexpanstsbl e devi ce havi ng an exterior circunf eP€nBGzI05/000383

surface at end portions of Xhe nechanically expandabl e

devi ce such that the exterior circunferential surface

engages with the inner surface of the vessel so as to

mai ntain a fluid pathway through said vessel when the
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the mechagliabicafraaafabb Ge BV B8R SBANSRL OG0

portions; n_ an ex ane exten
p6rt?%ﬁ”6?m¥ﬁé exterior noncircunferential surface,
t he menbr #reandchartosppapantable deGisPRIVIG sh@xieNPan&indereatial
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t ted t
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pr edteendpertiehst angi t udi nal | ength. The def ormabl e
k4 nki ng nﬁm%a%démé’ meRbrafe eX3ANRY ovel HEPIESLEANE RBNor non-

extend al 9 the entire exterior non-circunferentia
sur f §& &méﬁﬁ%r ‘el $5R%S dif BEMRTARS IB:@BRNYSH R ISSERNFP &P exrangipn of
sur f theeneshangatinexpéndahle devick; por t i ons. Each | ongi t udi nal

nmember may,GOARRE %Snﬁ%cﬁh%r 6o¢tfbn g poémédeﬁ ﬁ)troﬂnﬂéi I r{ﬁéj aneurysm

section, a stralght section and

sect ¥ sl at Hﬁpﬁ’éﬂaf‘%edt a*em?@nﬁu ?@E’U‘Ftﬁcﬂ'@ﬁeﬁml"e‘“o" to the
sect amary@mdi opaque markers may be positioned at the

di stal ends of the device to enhance visualization and

positioning of the device during deploynent.
The connecting portion may comprise a plurality of longitudinal members extending

along an axis parallel to the longitudinal axis of the mechanically expandable
device.

25  The longitudinal members may be interconnected by deformable linking members
to ensure the device is not extended longitudinally beyond a predetermined
longitudinal length.

The deformable linking members may be “C” shaped.

30  The membrane may extend along the entire exterior non-circumferential surface

and a portion of the exterior circumferential surface of each of the end portions.
Each longitudinal member may comprise a series of: a first inclined section, a

straight section and a second inclined section angled opposite to the first inclined
35  section.

SUBSTITUTE SHEET (RULE 26)



The connecting portion nmay be made from a radi opaque
material, the radi opaque material being any one from

WO b@7@sssp consi sting of: Plati numlridi um al | B§T/86ZH05/000383
Pl ati num Tungsten alloy. The nedi cal device may be
made from stainless steel or Ntinol. In a second
aspect, there is provided a delivery systemfor
delivering the nmedi cal device as described, the system
ggwgaeé +pague r%ﬁrkernfnjlagtb@g §qu§<§TQt%e 5 %iﬁlee’ﬁﬂé&qhé &%lcg?odén‘ngll}ce
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bodily vessel; and an aneurysm detection nmenber to

detect the |ocatj on of the aneurysm rel at
reat £ St BP0 e PP ARG Pllet, 4 fdtBacue
aheumgierialdeing eny ene fmﬁbegrowsqmsetlrtgrpé Pdailnwe dridiupalloy and

por t p@fndnSTWRRSES biRged proxi mal to the aneurysm neck
when the nedical device is expanded such that the

expanded nmenbrane obstructs blood circulation to the
aneuTyesmedichdevicefrizytbemiade fremistinigsa ptebleor Alitinelai N bal | oon
or asymetric balloon. Usi ng t hese types of ball oons

in a deliver st em enhanc st emflexibilit

& gnirFs estd b ieess o e FOaHPUTRFE THr BUYER 4 Medea
vess édvicetas degibah thegystem icorgprsiagl oynent . The train

bal | oon ”Eé{m@étémé g@ﬁb& t@le)&ﬂ)'eﬁ'é thEYne@fcalQi@l/ l:é)ﬁ’mthtetﬁ?srt p@é't%n to

interlinked dgi ng portion, each | oon
expaW&ﬁﬁfP”éQE‘H“O@nd portion of the nedi cal deV| ce upon
inflationa r&ﬁeu@éysdagl togotpte thd rasdidabyevize irf tae baxdy lassel; and

?gp' ying QnE%%b{) eleBfbr magt%etfaa%taé%&ﬂt %%P{ﬂégﬁmnem

train ng portion e asynmmetrl
bal | tveriyheBaded §@"°8al | oon end portions connect ed by

ar el at i ve/hyremmd Hoerabréepttéralan@@mry@m deR@tidh rhsthded OsURI tHe
por

devi 8onneC|8 porg gtpo |on rox1 %I‘t% al%{%g@i r# ﬁem § @ule medical

e up Tt e e
monofedide ihelphodsed sgslsm@rwmxpmﬂen meMbeane ebsfiucts hlogy §'tce't@t'0n

e posRlulyspal | oon system may conprise a first shaft
in mting relationship with a second shaft extending

fromthe inflatabl e nenber, and novenent of the first
shaf Thaintataple inembeymgy tbe di traial baliodingr efynniericitisienn. Yied these

r el afyb¥eorthiidoRSinSefefRA SBRMtenffHtas System flexibility and significantly
reduces or eliminates the problem of vessel straightening during deployment.

25
The train balloon may comprise a plurality of balloons that are interlinked by a
bridging portion, each balloon expanding each end portion of the medical device

upon inflation.

30  The bridging portion may be formed by applying a restriction ring to physically
constrain the train balloon at bridging portion.

The asymmetric balloon may comprise balloon end portions connected by a
relatively smaller central portion, each balloon end portion expanding each end

35 portion of the medical device upon inflation.
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the inflatable nenber to rotate and the nedi cal device
to rotate in the bodily vessel. The pull wire rotation
W@ s esesry conprise a first shaft in mati ng PCT/SG2005/000383
relationship with a second &haft extending fromthe
i nfl atabl e menber, and a wire wound around t he
circunferential surface of the second shaft and
secured to the first shaft and novenent of the first
shaf f t
- ol o B S  pbh PRlon BloBn Qo WL (BB
i nf | gstept e rrerrber to rotate and the nedical device to
rot ate in the bodil y vessel . The aneurysm det ection
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aspeatcumtetﬁ&r.a suﬁaoer frﬁb dedhnd s anu séaore%trerrr& S, and
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C ONpawa/ frogi thaBedond bladftahlises freniifiatableonentiea todotateeant e roadical
Vi I [ on to a second position, the

5ech(gle§'fcfg tﬁ&a@ee'& ﬂgeﬁ& gwls%éew ce i s expanded radially

outwardly to the second position; a rotatable system

tor meaéreutyhg deteétion Nenﬁ)@hr/rﬂgéyﬁbé hytohe froahd gronpasagisting an ?I

an anp sm detection ne 0

t he %Fh rgecllr erésr%r rraecf9 é)taque ar}tenn? <|;adt 2 Oad ﬁ’&'sr%%%ce ap Sltrgso\?\rﬁé {I\?LG??

the rotat abI e system and aneurysm det ecti on nenber

?f‘ S ?Elﬁa Gdﬁ@al Q%Blerﬁay FhsRRbhd @Ber‘lreslgﬁﬂﬁﬂe&tb@ﬂﬁﬂrc@ rtHbXénBEJysm
(0] e
e oo TC BLRER B 5 S bR pa G i eV B s Pigpines

bl oodifferemaelin ight level issensed. aneur ysm The aneurysm may be
a bifurcation or trifurcation aneurysm In a fourth

aspect, there is provided a rreth for de the
nedl T ragigRadge a%igﬁ’li’é‘é?ét’ MBeg° mPYPé’ enf{ﬂ”h% E"ég‘ﬁ‘geg A& an

25  extended position, and the location of the aneurysm relative to the medical device

is determined if the radiopaque antenna head enters within the aneurysm.

In a third aspect, there is provided a delivery system for delivering a medical device
to a surgical site in a bodily vessel to treat an aneurysm, the system comprising:

30 an inflatable member to expand the medical device from a first position to a
second position, the mechanically expandable device is expanded radially
outwardly to the second position;

a rotatable system to rotate the medical device in the bodily vessel; and
an aneurysm detection member to detect the location of the aneurysm
35 relative to the medical device;
wherein the rotatable system and aneurysm detection member ensure the
connecting portion is positioned proximal to the aneurysm neck when the medical
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supplying a first amount of an inflation nediumvia a

bal | oon catheter to partially inflate a balloon and
w@2aw3m536he end portions to expand to a first PCT/SG2005/000383

predet erm ned di aneter; adjusting the orientation and

position of the nedical device by rotating the balloon

such that the nenbrane is positioned proximl to the

aneurysm neck; and supplying a second anmount of an

i nfl r

i nf | g% éc%?%%gh%%]sﬁﬂﬁg% &Pe?%!ggrgdeg E%‘f@ﬁe&g obgtﬁm{s%ooy circulation

expaffthe ahedns®econd predet er mi ned dlaneter such that

t he expanded menbrane obstructs blood circulation to

t he e n . bhe.. |n bal | oon or

asy nig ? I'C aIIaé’oe%ah'lfﬂr(ggt °s¥m%%@ e%5$ rhed di anet er

nﬁy be about 1.5 to 2.0mm The second predeterm ned

di a”ﬁi@ﬂ)uﬂfﬂﬂéépb& tﬁ&@hﬂpr@wcﬁzd a?mé?hd@!rforAdeFWhg fBe inRbical device as
Desct,i t| on me&m@ Dr awi ngs An exanpl e of the

i nveﬂ? CHbednfne| CRUPEYYcri bed with reference to the
acconpany suplyihgafirst gmount af athinitsition Fpgjum eia’k tialoan catheter to

s hea&t.élg wﬁlb@gart%mdﬁfanacéﬂ%g kifefdnd BBNibi%to eknaE €4 fIance
eferred e odi mrent of the present invention

r
&‘epl BS?ggtemH”egdﬂ?&ﬁ‘? 'v vessel to obstruct bl ood
ci rcul at i edjustiog &e crierdatiopsiny pdsitigo pEth@ medical dsvickebywrptatingahe

the HﬁgbﬁQt!uch%‘l’lh%‘?néﬁfbrﬂegéjﬁﬁltlgned Jir%eﬁ tothé §m§1rysm neck and
perspective view of the nedical device o

where a nEYRPVANE §e§°’}9@§1°t’?td’ﬁ 8inigigy é‘eﬁ'”@d’l’ﬁ%‘gﬁ”??{b‘catheter to
por t fulinintdte tHedalaed iandtaude tHeaad pértignsite expand toaa second

Vﬁ rs gr%ﬁétleéhﬁne\é'o%%e‘i’ér shlindTad &g&bdgﬁ\é{aeﬁﬁra% obtiidts %lo@:d

ane 1s position connecti ng
portP'Eﬁﬁ"aB‘P“tPH@ﬁf’éW%I device; Figure 5is a side view
of the nedical device of Figure 1 expanded by a train

bal | 90058405k Ph o ELIHABoPoAkpAeRE LBl Vi oo of

Oon. Cat het e Figure 7 are a
seri éBe fpt m@&@sm@ed @mmetgymwelterab@uwaq? om0 expand t he

ngdi ¢ad sétd sr8ddidrminied diametbr Ma@bé SboBt 2.6, FO Brar.GRRCLi ve
view of a nmonorail systemto rotate a train balloon

duri ng expansi on of the medical device of Figure 1;
Fi guBdefDésgriptieyi ofdhe/Peawinds a nonorail systemto rotate

an agyneRpleC oPMed @RBNtH! hillnow be described with reference to the
accompanying drawings, in which:

25 Figure 1 is a schematic diagram of a medical device in accordance with a preferred
embodiment of the present invention deployed in a bodily vessel to obstruct blood
circulation to an aneurysm;

Figure 2 is a side view of the medical device of Figure 1;
Figure 3 is a perspective view of the medical device of Figure 1 where a membrane

30 is positioned above a connecting portion of the medical device;

Figure 4 is a perspective view of the medical device of Figure 1 where a membrane
is positioned beneath a connecting portion of the medical device;

Figure 5 is a side view of the medical device of Figure 1 expanded by a train
balloon catheter;

35 Figure 6 are a series of views of the traln balloon catheter of F|gure 5;

Figure 7 are a series of views of an asymmetric balloon to expand the medlcalr
device of Figure 1;
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expansi on of the nedical device of Figure 1; Figures

10 to 13 are side views of a pull wre rotation system
WO 0 osbe£ a train balloon or asynmetric bal | opOT/8G2ZG05H00383

expansi on of the nedical dewice of Figure 1; Figure 14

is a side view of an optical sensor to determ ne the

position of the aneurysmrelative to the nedical

device; Figure 15 is a side view of radi opaque antenna

Pgﬁgfltfggrg%ﬁ% S n?spectl\zeh\g %\Ip 8f3ae{1/10|§0éalloﬁ¥st%pﬁo ?oi%g Xr%ﬁ]balloon during

expl expansier) eféhevnedigabdevichef Figute dal deV| ce of Figure 1

ex pang@rd oy a adé Vgl Bf @aubhaarsyg@hhst&dte aRBSnineBid 8ooh uring
and 18 ar.e vi ngn to deliver the

e BRI Tt BylG LR . pet ai | od
DescFigpes dA tofi3tane side aiewva s aRal ewirei natgtiorp sysieyu taerotate pdrain

4, t Bﬁlb@n brsasgmymg 6&1]0&1 &tﬁi% eRansly braiee r%&éa@&eﬁc@%?ﬁbur@ﬁ
into a at a ane

an. RGPy CrieroERS VeHeoT Ao PO AoB§ B HOs o Arlh o the
Wi t hafeergsmrrblaiijiedo the sedisalisievidhe devi ce 10 conprises: a

st enkighersi©y sﬂi@%e@v%f@gd?(ﬂﬁg@ebérﬁermg HRERREYelemind ke SdsRiBh of

portion is exP fromaflrst position to a
%QecoH‘S apBEY 8|?“"ertﬁ@es'f“?é’r‘ﬂa {58 on is expanded
r adi Biglrg 16ud avaexgloded sidé hiew stibe mebdipalsievicoof. Figune 1 skmgemtied by

port Eﬂgmlﬂ%ﬁ)oﬁ%tﬁéﬁ%r% QPr circunferential surface at end

portions e stent such that the exterior
ci r chigeres dftand|18saie vigwe ok Ad: a'@ Bineqijte [felivee therReddical devicecle @
of t hegvestel 4 so as to maintain a fluid pathway

rough said vessel 4 when the stent portion is
expanded to the second position. The stent portion has
an eRet@HedPessiptien eftherPevdngs al surface at a

con naﬁkrrmg thHQl!iréQiﬂ tol.sB tidre ts"lﬁov%& AtmddtaL@viee ab fdrierivAl into
porti

a rane 15 e
over § %Ig ?:fsg 42 %) treﬁﬁ%n %r%fug?rln g)rhavm%ar&l rr1eé,| l,y n{;ner}eg%:'l%g Ianeurysm
sur f Aowy bFlaesogieted with dermerhagicalispaged ethei deviee $G earpsisesy a stent
Q()(paB&h&ﬂar@fant a@arﬂaaetmmaweqrs THQerft Q)an.e.@ sl arﬂi@Blb oM a

b Db SBT3 s Bt LA R adh Shvara
Ci r ctel the Bexand postios. ‘émeatﬁw(amum haSree extdviamdiragrefeshtial Reface at

medi gay grﬁé(ﬂscﬁ 109 brSind Rednt OST Bad ﬁler@x@nﬂﬁblrcﬁ#ﬂ\fefré}ﬁlgl surface
cont act betvveen he struts and nenbrane 15

t he
o BBERBRATE B JEoE AUTTACh & DESER b F5 P FRIAY T pathway
eedutirough tshid oadses4 she the stamnbortoreis Bepanded ol thedesbnt position.

onl Y ThdNfeht Q&gon has an exterior non-circumferential surface at a connecting
portion 13 of the stent to connect the end portions 11, 12. The expandable
membrane 15 extends over a portion of the exterior non-circumferential surface.
The membrane 15 is expanded in response to expansion of the stent portion. The
30  connecting portion 13 is positioned proximal to the aneurysm neck such that the
expanded membrane 15 obstructs blood circulation to the aneurysm 5. One
advantage of the medical device 10 is that there is minimal surface contact
between the struts and membrane 15 of the medical device 10 and the vessel wall
4 thereby reducing thrombosis. The membrane 15 is intended to only cover and

35  seal the aneurysm neck and does not cover other areas of the vessel 4.
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seal the aneurysm neck and does not cover other areas

of the vessel 4. A biological advantage of the nedica
walewross6id is that it causes significantly | esSBCT/SG2005/000383

t hronbosi s conpared to a cohventional stent with a

menbrane 15 w apped around the exterior

circunferential surface of the stent. One reason for

this is that the contact surface area between the

\é 23 S glebloi%ﬁ%‘jawﬁageggf thé m%g) (t;él %e\;lc? 'Hf S Qhak? sﬁ’es is?gFfﬁcantly less
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medi ¢
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o "t AR PR RS e TRy AtorD s &, ek edgierenta
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end RfHihiI0RR tolﬂood]v%sé?ei pérfb%t&? ginE@{he%VAb?&e]ﬂQ i€ p6sitioned only
constr cteﬂiPy*C|rcu ntj al

r cEl © &P 3 °3viRg ”éenE?SbertP? Bﬁ%?e'l‘l ungigturged and
t he omeabstateddeviockcitOlatime r esponsi bl e for the opening

of the stent portion. The end struts are connected by
longi tudinal struts. The |ongitudinal struts are

i nt efBdrifdc POy 18- 1Rt & Ithen knesica(; devicg) 10q 7 Ponstructed by
genetieduhferéntiainsmest Tiee ticuinfeentialrgrutsud ithvadndsioftivhs 11, TH2eof the

5’””%%%5] Qiel‘??é hh %ﬁa fe§gc§n§ib@%ﬂ°ﬁm{e %gérbri;;'@el '3%51 §o?£8nalrhe end

Igzag struts wt nt er connecte
st rufliuts TR coselet i Py 'pegivdiny shutspding fangikdipaly styts  are

m'hni edrconAsdtét ayC e- .htggigk hﬁﬁtsWi brientdde gm@wam@srsah&ﬂ the
t he expanded. The zigzag design increases
flex?ﬁ%hﬁﬁgS”tsthe nmedi cal device 10 at the connecting
portion 15 and the Cinterlink struts provide

@ r UCFhéJ lcBhndctMce @brkibry 160fs I:Jhﬁ)r@&ﬁ rtmsé |thzdﬁ93|f tAi8g ls%u@nd.th

e 15 are e ande [
oy PRESEpAEe RoC R TrSioc H B ROTDPenAdoRER B et e i
10 dowdnal oesistency topethenvdthdhepnerderénentbdwvireartinpehallddngs expanded.
connecti ng portion 13 nay be nmade fron1stain|ess
st ee ical device 10 is cut f

e med _
St A1 88GBEEh TRt TRy HE BBHTRIER] fGRBJO A cpgnecting
26 t eportidri Vehnyd the lteinedink ettdts pvige structural lidtegrity fob ¢henmdsecting

fr Ompat A9E hihblohin Olunbl k) BRBAURBE AR acklon aid e

causes the entire connectlng tion
r adi 856 8vsiAll leretinelidha medical deyicer 10rdges pefaaty RedpTisp erAgefined
al i gramgsit of the nmenbrane

30  The connecting portion 13 may be made from stainless steel. The entire medical
device 10 is cut from stainless steel including the connecting portion 13.
Alternatively, the connecting portion 13 may be made from Platinum-Iridium or
Platinum-Tungsten. Pt-I/Pt-W causes the entire connecting portion 13 to be
radiopaque which makes it easier for positioning and alignment of the membrane

3_;5 15in the yessel 4 relative to the aneurysm 5.
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15 in the vessel 4 relative to the aneurysmb5.1In

anot her enbodi nent, the connecting portion 13 nay be
wonee/0f36em Nitinol. In this enbodi ment, the nmePT/a62005/000383

device 10 is ball oon expandable with a sel fexpandi ng

connecting portion 13 nmade from N tinol. Mrkers 14

are also used to assist in visualization and

positioning of the menbrane 15 in the vessel 4 and
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I £ £ ©4ebiE CRRRCEMORCTOATS B tﬁ%ﬁ]?@%ﬁ?wv'%eﬂf\é’ﬁﬁfhn@&er gertions 11,
por t ibarele3parayd,ike Ealpedtingipertiors ¢haxpmned gisd. Tbenlggitldirat gruts
at taghegete. Jntté?lﬁmkesrﬂr‘at 6er%%oHIec%A§epcﬁ{U#\ P:?'b‘dvfagssugaort fbf the

The connecti ng tion € prefabricated
Pl at mﬁmhﬁaﬂ?ﬂﬂlslﬁﬂ‘?ﬁPaPPW%um Tungsten alloy. There are
several ways to attach the connecting portion 13 to

d .
n%glﬁ m gatlld %P?)ﬂ‘lfeher{l]ire nﬁ%(r:stﬁg% rﬁgtgr%l rfUrCéx]a_@GE stainless

or ef aipeli @raN@aol ush ﬁ@Vabeumade M AvgerEppapn of diferent materials
(Pl aAIthHF‘vélyl mﬂﬁdoﬂﬁléctlﬁ@pdrthﬂ 18mthy e Fdbrieated debaraled from and later

(st algﬂq 6%‘13 tost%eel %trt{ts? é gn(? r¥|\c/>ensd1|1ng% Surx%ﬁne%?ﬁgdpomon 13

Mech AT RY"Tont'a
| ocatmey beprefelbecaéwor@nmf’latlrmﬁgirlthumu an Flatigyrp-durgsten@lieh dheragre

8¢ I Ugeilemaﬁ@o H@a%ﬂ theRohRichdf ;ioYt%'nM 3 td 16 eRPPIrflse 11, 12 in order
Lo Hegarans! ternediahindR el e Sy RS oy g5 1= PlefdcAdhres
expansiabd differditenatere (Ristinbirodungéten)a theberld podion 01, d2 (stainless
asyngedy, 'f&fr?ﬁg)or 'vﬁakﬁﬁ@g %89' e, uskh eM@@Qm%élrfUltg?ng%r }oﬂ%ge&ﬁlltact

portions 1 causi nectin

DS | biraRgsAites & T e oF BHEDHAISRL s SRLBS EXh ey be sea.
85 m Alsgrndtioels theusvihtael dueiaash @ray ibe [aser sppiewsddbd together.
Alternatively, Nitinol nmay be used to nake the nmedi ca
devi ce 10 sel f-expandable or to assist in

depl ByREWNY tpFikeess, i drasicahdevieg diOcis) bafieap; @@armbﬁes When the
bal | paBoeHiRARAkINE0 dRaEyrapeEtftI80)kaeiparded ] the fead struts at the end
vis ual rllozn%q 1Oq2 %QS'a osalug hé) men(%n%ctlh& 30!“&9 W5 % eran.b %Eolq)he
30 membrane 15 also expands, similar to an umbrella when it is opened. Alternatively,

Nitinol may be used to make the medical device 10 self-expandable or to assist in

the deployment process where the medical device 10 is balloon expandable.
Radiopaque markers 14 for visualization and positioning of the medical device 10

35  may be included. Gold/platinum or other radiopaque markers for visualization may

be used.
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may be included. Cold/platinumor other radi opaque

mar kers for visualization may be used. Delivery System
wo2eelosisss y system for tracking, aligning and PEpBOyiosg003s3

the nedical device 10 is provided. Due to the novel

structure of the nedical device 10, a delivery system

that is capable of delivering the nedical device 10

through tortuous vessel paths, for exanple, in the

| nt rearvga:ﬁgstgnsgl on, is required. As described

aI device 10 allows for a balloon to
expaﬁ@ehwy %@Wsior treckings alighingeand dsBlPYing e medical slevigg &g, is
t he gBddet DUé %o thiethoe Rand@d obihetrhelidapntdvivant, kfvelivery system
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t5 ai for e@mplsoh ﬂ&‘dt‘m&@t‘a' @G'On,B%)feﬂs"%ised to expand the

end struts of the end portlons 11, 12. The bal |l oon
portjon 2 of .t he het.er

i nt 0)\ criq,ed r%ap Sr §h§ Cr?ez}gcrgl deVIC(ﬁ Ag ﬁow& f%r a %a(?locep to e“?(gam%%e Qnd
por t $tosssof therend @oriorss. 12 Véhen et dndsiruta aterqxgg@hed bwthe balloon,

CONMPihe S&Rctilypoftibh 93@PetRer MR ZHetmdbraitth s\dxparids €
catheter 20 to inflate the ball oon pOI‘tIOﬂS 2 1, 22.

| east two short balloon portions 2 1, 22 are
connBeferidg by Figlres Bni@&rilZiankilbga Itraihdxgéoqnmathemgo Sthie used to

' nneéx LAT8B Rl stiomtnd bRORRAL REMET TIRDAIGBA FRioW2A €22 of the
l?fglig asses throungthe centre of the ballo

ertEten e ACBenteRdntB 4 86W°’8a%eﬁ%°ﬁér°°%c‘ed%yjb“dge
deI i peetiahstiheesporisead acumtionch tuggeaQMCompreEsm ginthcbughie mozzle 90

H‘ at r‘ﬂ:J \)ia %Q ‘é?théé.l 2098in 85 iHe%ﬁboﬁ %rortlgr%

si mf taneous when t I nflati fumis applied.
Inflation of the baIIoon portions 21, 22 at
Subsheleist 8ld shotthhall@anertiohs 121, i28 atecbtinasa@el] inythe atérlirdingibridge

the LORSE AIARRLlmG] of B8 QiR calnHEP o Huidd Fird uhidfifpasses

pOI‘t ons source si

medi thruol thepegies of; thmeallomséie?% (Thergyteplimgs etithe Gallagn setheter
bal | oodelivss ftHeQﬁﬂia;tloraﬂlddlam%ﬁHﬂis| ®ighdt&ich %aﬁﬁﬂh@rballﬁw pb&ions
el o . S0 R TR B, PR or v
bal | balinorpeartidng 31,22, at gtﬂostanballm gweaatnp dma lwhlemmbmntrollmg the

redupgs cﬁJh?etérer tHeYouldt Mirfent £ theid E@%@r@bns‘l Fﬂiﬁﬁthb%ource side of
m ni I’mmf?%r ace. area contact W t

e MR P oo AR Aot SRYIREY T, R (e Jeadgplbatoon
2@l | porfldms, dndai smalier inneodiaidtearhayobenssd for piogiiaybdilbendpdntioss. A

di st glog %@rﬁﬁde@%mo@ﬁ}% fRQRn Hebiusts éHsgll'éH%‘re@cﬁ é)arch IBQH)Sn portion
vessel during expansion. Train balloons 20 wit

shor £6%2pri dge portions may al so be used with
conventi onal

Using a train balloon 20 reduces the injury score to the vessel 4 due to minimum
30  surface area contact with vessel 4. That is, less balloon surface makes contact with
the vessel wall. The train balloon 20 also has a highly flexible distal section, and

does not straighten a tortuous vessel during expansion.
Train balloons 20 with shorter bridge portions may also be used with conventional

35  stents, that is, stents without a connecting portion 13 or membrane 15. A train
balloon 20 is highly effective for stenting a tortuous vessel without compromising
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stents, that is, stents without a connecting portion

13 or nenbrane 15. A train balloon 20 is highly
wetdogosiose for stenting a tortuous vessel w t hBOI/SG2005/000383

conpr om si ngt he shape of thHe vessel. In contrast to

conventional balloons, the train balloon 20 curves

wWith the natural curvature of a vessel during

expansi on. The balloon portions 21, 22 can be extruded

sepagat I

t og e'tEr% s%laye ttéé; \r/]é;stsél\';@l Aoﬁlrrasg fo %}qgerﬁgr%aﬁ F%Bor?sn%ﬁl tpé r{@%loon 20

f abr P'&%Séwthd%% PRjurEl ueYATyTer ol guPese! dHERg SWERSIN. ant  or

conpl i ant bal | oon and restrlct|on rings are applled to

for Rg%alr%oh ﬂgﬁlgaﬁ ? '2?% He e&t? d%g ntse{)arrgte& 91 5 smaller bridge
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551 e Q)[tllquc? toDBFn'i 'a%&c&ft—hfé‘ gro%,1 Qécﬂorp f'ﬂl tl‘nc—? mldd?eoand-rakﬁlir-shaped
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con por
13 aﬁ@'%ﬁ&@@%?x@gﬁlsﬁﬁcet he aneurysm neck to
opstruct blood circul ati on to the aneurysm 5. The
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of the nenbrane ISSI(TZ] require
and W@FH'W@“%"%? sivsers “ltj“f"y ihf’ e&f’ @°@6’P?p11ef%1’r§ half
ex paegeddddavhde fHeayedidandeavied if € edacitk@thecsite bOthe beunBinss. N,

St agﬁ,g pH{1 o%tafngﬂné?ﬁz{?ﬁﬁﬁﬁhﬁ&l@ﬁ&%ﬂé @féréhdfﬁgéélfét%‘ gﬁ]e%hﬂ’ed
é‘? an@’tdéheff il e@thraprﬁpqnp 4. 1§taéﬁg@”wﬁet%ﬁ1pésmém deploy the medical

device 10. In this two stage inflation process, the balloon is inflated to expand the

end portions 11, 12 up to 1.5 to 2.0mm diameter for the first stage of deployment.

This allows additional minor adjustment to the orientation of the membrane 15

towards the direction of aneurysm neck. The second stage of deployment is the
35 post orientation stage where the membrane 15 is comfortably positioned against

the aneurysm neck. At the second stage, the medical device 10 is then expanded
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This allows additional mnor adjustnent to the

orientation of the nenbrane 15 towards the direction
w@booansissy/sm neck. The second stage of depl oyneer/S6¢H05/000383

the post orientation stagelhhere the nenbrane 15 is

confortably positioned agai nst the aneurysm neck. At

the second stage, the nedical device 10 is then

expandedto its nom nal diameter 2.5, 3.0 or 4.0nm

Thus C? .Is%mf’h?ﬁﬁé&(&g? ﬁ t%rlf])eoré O%fn"f ?ﬁ& laXelﬁ')Zs%l r?%f( S e%l:tIle?
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enabkres tHeahtalidr edex@driof sigfabal | oon di stal section by
pulling a thin pull wire 4 1 that is wound around a
rotatabl e distal balloon section 20. The di st al
sect Reterring te biguren (@ ip 1% thehaill adirg refptiog sistemepaligs rotgéion of the

bal | 8RB0 didtal s%@&fb |p|umﬁ’d1a aurﬂ-leIISwdeQH fﬂ%@lst%uhﬂﬁround a rotatable
e.secltl o

tat

ol | 601 HE Sﬁﬁféonﬂgox. lGacton 7S erdied 3 51 ot tp pne
a r obalabRe Thei ballooni 21his tidieedi tariles rotatehéensepfion Jhet e stistdl and
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section then coils Q fg (If n‘%
r ot at'ih I“B* @E%ft 'P'aﬁ" 28, T'éenf"éﬁa e g hﬁrPé' Wirgrehnis Ataghed tg fhe
aper taiatablel Seotion 20) ¢hed icsitsadroynd iatgramve op xhetretatabla settion 20enters

42 atpeli lh]‘%] R4 '48@'3 réger‘ﬂfre ;1@ &n @\Ql #sté{"bér?aﬁooé)ﬁg Li'%he hub 42 at

system e rot ata esec i on ornms a rotary jolnt
bet wéerPredieal gndefdne R dV‘r8f°t%tlﬁ’éssttﬁ"f%r | unen 40 and the
di stal balloon section 20. The rotary joint may be

l ubr Ll'ﬁg“o%{a&% sgc%&’? 2{3 %r@gl %taPJ ,ﬁﬁ%P BQWQQ{ ﬁw? dlsyg] %Ry B\hfﬁe inner

30 lumen 40 and the dlstal balloon sectlon 20. 'Ijge rotary Jomt may be lubricated to
ease rotation of both parts. When the pull wire 41 is pulled from the proximal end,
the coiled portion of the wire 41 on the rotatable section 20 start to unwind, which
causes rotation of the rotatable section 20. Rotation of the rotatable section 20
rotates the balloon 21.

35 V
If there is a failure to position the membrane 15 against the aneurysm neck on the
first attempt, the pull wire 41 may be continuously pulled for another revolution of
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the coiled portion of the wire 4 1 on the rotatable
section 20 start to unw nd, which causes rotation of

wo b@70s3684 abl e secti on 20. Rotation of the rot Bt BRGCH05/000383
section 20 rotates the ballldon 2 1. If there is a
failure to position the nenbrane 15 agai nst the
aneurysm neck on the first attenpt, the Dull wire 4 1
mav be continuously pulled for another revol ution
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pr ox Refairing ihal Figfiret HHe oplisei semkorf te¢hwmplogi0suol asorptieal tfiber ¢ablea’l

SenS% BOLSLY ORYSH %nd t&etvw t oA lske bpthslaﬁsarygncal The
i gn als The el ectrijc

S ar di a
r eaI Prexifpal 19sqi 4 ‘2"3‘9?'3\96" Fér??”e? tﬁlﬁf eE%‘t¥ “?’i'chI o the
i S rlighatigohlsato didviricsli signatsf deweecammuﬂgram &e @ispblayedausing a real
eén gy f gﬁréggﬁﬁlliaﬁtoﬁéﬁw Th&Y (ﬁ'cél fi’bér #8d f'ao@att&fjat\fweeﬁe |of ﬂgtaneurysm

aneurysmb5 OSItlon of
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t he Orel walposlni of eheldheusysid eis @pemifef, dver batigort ie ekpagdedand

15, ﬁegggkglgﬁggﬁgﬁgg&ﬁgga head 80 connected by a wire

anchor evice 10 is used to locate
t he aneurysm 5 physically. The antenna 80 is nounted
abov Reﬂefﬂlﬂg & FyuaN es, 15 rddtv?rgiahmej bftahdayhezld 080gcdnnected by a wire

ﬁggng'gﬁ org tcp tgeré ‘l:‘l'llfglgal% wceu‘r()I |Q gse‘d‘%@@gﬁg {hlera?‘neﬁg nﬁ la"]?hysmal a/ The
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Shapentﬁmﬁroﬁ? iramewrited a@ﬁ\@r t@(@?ﬁptbéaneNﬂﬁulﬁmltyd'aﬂ'd along the
phySb&ﬂbttMg rpSﬁﬁ%)ﬁ hsamgfrﬁé}ma’ceteeaah@ BhetiBdl idevitd1€0. ik L?ﬁféﬁna
reacC he site of aneur on
A R R R T A R GO
29 aslwiskallyi resiiotsd tfroonlrer@strbeurﬁleBeballong rpanhes dive Bie of the

acr ogseuhRR SRBNY BHAdSGKon e Xhillooh BEd MBYArkaRd 14 on the medlcal
restriction is renpved fromthe antennae 80 wh

bal | 6@/#‘.6210_1_38% in gosbtgplpp 4he §°'E‘§f)t5'ﬁo°é) Ion A0 2°1985 tne aneurysm
ant enetk. Bextj therphlysces egbtrictidin spemogs frgm the antennae 80 when the

balloon 21, 22 is partially expanded. Once the antenna 80 is released, it springs up
30  due to the shape memory and slightly pushes against the vessel wall. The pressure
exerted by the antenna 80 is low so as to not cause any injury to the vessel 4.

The balloon catheter is rotated until the antenna head 80 finds the aneurysm neck
and enters within the aneurysm 5. The radiopaque head 80 within the aneurysm 5
35 clearly confirms the allgnment of the membrane 15 to the aneurysm neck using
angiography. Next the balloon is completely expanded to cause deployment of the
medical device 10. The antenna 80 remains mounted to the medical device 10 and
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due to the shape nenory and slightly pushes agai nst
the vessel wall. The pressure exerted by the antenna

W@0007®353660v SO as to not cause any injury to theCeeH®5000383

4. The balloon catheter is1Botated until the antenna
head 80 finds the aneurysm neck and enters within the
aneurysm 5. The radi opaque head 80 within the aneurysm
5 clearly confirns the alignment of the nenbrane 15 to
t he

o cOBHE LA, BE et i, RELARH Aaher CElepalsfl bl Ham
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visual j ze ssels frominside

18 51 Bety® Sty oOfit oAb et RO eI B o

colum. IVUS is used in particular for the anatony of

the papis ah Lﬁt“é%gt%dvgaﬁl%@érstld Bcithdv@»g aaéiﬁdér ¥ BFhel Mtrasound
| VUS, an ul trasound catheter ti

Id over a guj

wi T oCatheis U B PASIRIRG U8 PagiRgraRt S e?'@%% B2 iheh &g %513@3 the
angl ogstalisey pbmz:h no tel ésaged 'Ithbaburtohmvbs prei egnitédd ftdnethaostheter
1’5 St?rl éﬁ?%’r& LQBuy & tnﬁ 1b@§§q{deTr|3ﬁ dé%@d:afﬁ@t\é Sisé!réceives and

eca eter tip, are usually in the
10 t ePrgluctayihe feéwg eeChcrH’éfOr@Bft“Wétt‘é rana?%"%‘ SORPYiHzed ytrasound
conduegiigindnh @hicle corisfrugs AAd displaysn@réad ime aitasoxtidagedf a thin

G UPLLEEN G bl RN AR L PIEin it o OB o SiBRfeo

ays a rea
sect ﬁfcﬁwp@f('"tatﬁé’@lfmsvefs%@“dcurrent I y surroundl ng the
gqat heter tip, usually displ ayed at approxi mately 30

f q
s lr(|a|nF[ é"&ﬂfe aqpﬁeé;'aggtbyt%ésfm%fmgg gifee gtﬁfl‘nag:n&gergxs 9%%&&1@ and/or
nodi frioditicationmssmarele mederta dfie inventianeasi shownini the spesifie Babetiments

the gReskt bégartPghRM fﬁ@@%&)e%rts{ﬂ)ﬂfﬂbf fhe F?Wehﬂld'ﬂlgasf e8I H&crlbed
scopg, or_Spir he i nvention as broa escr

The! GreSEREnG RBHIMENT Sra, BoIate B BF CorpRorpl TH Al Pects
ednsllioemathee and nal restrigigpect s il lustrative and not
restrictive.WE CLAIM 1. A nedical device for

insertion into a bodily vessel to treat an aneurysm
havi ng an aneurysm neck, the device conpri sing:
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a mechani cal | y expandabl e devi ce expandable from a
first position to a second position; the nechanically
wexpanstsbl e devi ce havi ng an exterior circunf eP€nBGzI05/000383
surface at end portions of W#the nechani cal |y expandabl e
devi ce such that the exterior circunferential surface
engages with the inner surface of the vessel so as to
maintain a fluid pathway through said vessel when the
end paréi Qs of the nechanically expandable device are
expanded radially outwardly to the second position;
t he nmechani cal | y expandabl e devi ce having an exterior
non- @i r cuif reedival dalicesior fngeroraintosa bodiip@esdentd tpit tah @Rewfsm
t he Sl to connect the end
portlo'gﬁﬁ 'g é&gﬂ%aﬁhgcgﬁ%%ﬁghe ext endi ng over a
portion of "teﬁ@a'@,@t%?ﬁpéfi*dahléﬁéY'?W’&aé'ﬁtﬁP@Ia figgtppgiian to a
t he e®uohd povttion;s expanded in response to expanS|on of

the mech an\e% %anceaﬁf %gﬁcpab% 0%9 é ﬁa%‘/ing\% &% %h %lﬁnferentlal

connecting por

aneupyrage AR pettiens of Hmmqqieﬂl@up@rme@ﬁbmlpen@h that the

obst extefics c%uﬁ@éﬂerﬁbmu&@tdngégets th he u@rréewrﬁésmf tHe vebb& so as
g e ac.co onnect|i
rtio

iR daagi i by "GP iy e rar RaTo s
ext e mgchagicallysxgansable deviceane amaetﬂedtr@dla"bl @uivwarsyl to thdi a¢a¢nd
axi s pgdiichhe nechani cal |y expandable device. 3. The

deV|ce accordi claim n the longitudi
orbors B oy EBr R s S P e e e aenti
menbeurface et & ngueeting pertide vf tbe meshan@hllyeexpantiabld device to connect

hpnghkngga%&% beyond a predeterm ned | ongitudina
he device accordlng to claim3, wherein

t he def or ﬁ%kﬁ’?‘%a“f’?tﬂ%"‘l“r‘ﬁ"bf?é‘ﬁ‘&é@ "5y gver¢e P%’H%{]o%fdthe pxteffp[gnon-
devi ciecuatarttidi sufate) tied membrane whedpandedtil eespemsertarepansion of

eXteﬂgﬁmQh%ﬂ£m§Q§aﬁﬂ%bQ% terior non-circunferenti a

surface an le exterior circunferentia
surface oF"h@’Qlﬁh"hﬁfcot"r?é“@nBO%‘r i Rosisoned prevdmeelpj the aneurysm
a¢ C ohébkngudhothat agMeRpandéee nntbrateC bbsraatgi tlotdi biRdulafiBiThe rthe
conprh ﬁg el series of: a first inclined section, a

ralg Séction and a second inclined section angled
opp03|te to the first inclined section.

2. The device according to claim 1, wherein the connecting portion comprises
a plurality of longitudinal members extending along an axis parallel to the

25  longitudinal axis of the mechanically expandable device.

3. The device according to claim 2, wherein the longitudinal members are
interconnected by deformable linking members to ensure the device is not
extended longitudinally beyond a predetermined longitudinal length.

30
4, The device according to claim 3, wherein the deformable linking members

are “C" shaped.
5. The device according to claim 1, wherein the membrane extends along the

35  entire exterior non-circumferential surface and a portion of the exterior

HCIrcumferentlal surface of each of the end portions.
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7. The device according to claim1, wherein radi opaque
mar kers are positioned at the distal ends of the
walewross659 enhance vi sual izati on and positi oni Pgr/eG2005e00383
devi ce during deploynent. 85 The device according to
claim1, wherein the connecting portion is made froma
radi opaque material, the radi opague nmaterial being any
one fromthe group consisting of: PlatinumIridium
al I ox and I
acco>ré di ng TFJ& S‘é\)&%@&o}aﬁ‘% %ﬂn 9 \{/i}%}(eln gach T(J?ISU:L%%\Q rggm?er
st ai ﬁPré@,@e%@ series o afist i“ﬂtﬁ?d se_mon A stxeghtxsewn 8yse eeﬁpnd;r
del i ¥Rlinedgedtior angisti sppbsitd @y/ihe @rsemeRedlsdtgort. 0 Ccl ai m 1,
the system conprising: an inflatable nenber to expand
the nedi cal device fromthe first position to the
sécordd podhe feyipe ageardingloglsine 1.syheraimiatiopgaye aaekersrse

medi gaditiod8y htGke dilﬁalteh@s &FakH deYicy BssRbrceddtalRBioARAY p¥skBhing
det ec % N egB éo detect the location of the

aneuP& ROPUGCAMACPEYPRYE: nedi cal device: wherein the
rotatable system and aneurysm detection nenber ensure
the gonneghi @&uo@%&dr&iﬂg ﬂo%|apﬁ>$ I vvﬂeene@le easr%btmelpoﬁ.en fsmeade
aneu%¥sn1n§ ﬂe ] cal eVICF IS ex aqge such
that TPHE B %%ﬁﬁ"e P&IREIoBILE MR8 BSINGSAY B7G 1R e ioEhP
t o t hensstimpefyRatinuthlrididin elloypsd Blatimeoctungstagaltog. cl ai m 10,

wherein the inflatable nmenber is a train balloon or
asynnetrlc bal | oon. 12. The system according to claim
11, Wher ei'he tevieeapeardingyigiciaie fy WYt the device ipnadesren jtalpless
ballemlﬁtham are interlinked by a bridging portion,
Sgch bal | oon expandi ng each end portion of the nedica
evice upon inflation. 13. The system according t

cl ai AP12, Avlsliveny wstenéormell\@gﬂm@e pisical savisesaceereling &p ‘Eﬁlm 1,
applymmgganmampmm@tlon ring to physically constraln

the train E’Fﬁh&tﬁ&@ m%&lggf tvﬁg&aﬂ&’trl%%dkcgpde%e asﬁ%)gsn}on to

accordi ng rein the a nne
conpﬂﬁ§€§”§apﬂwwn end portions connected by a

el ativel y r&ambib eyst&xefa)trataie tmn&d.@ndemmhthbabémassen&qd
portion ex a{\‘%'p{%&tqe geﬁzp onerﬂeml?er tée?ect t%e Iocatlonmfe%e aneurysm

devi ce up8i?
relative to the medical device;

wherein the rotatable system and aneurysm detection member ensure the
connecting portion is positioned proximal to the aneurysm neck when the medical
25 device is expanded such that the expanded membrane obstructs blood circulation
to the aneurysm.

11. The system according to claim 10, wherein the inflatable member is a train

balloon or asymmetric balloon.

30
12. The system according to claim 11, wherein the train balloon comprises a
plurality of balloons that are interlinked by a bridging portion, each balloon
expanding each end portion of the medical device upon inflation.

35 13. The system according to claim 12, wherein the bridging portion is formed

by applying a restriction ring to physically constrain the train balloon at bridging
portion.
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15. The system according to claim10, wherein the

rotatable systemis a nonorail balloon system or pull
WOWRe0e/0s64at i on system 16. The system accor di nBCT/8G2005/000383

cl ai m 15, wherein the nononail balloon system

conprises a first shaft in mating relationship with a

second shaft extending fromthe inflatable nenber, and

novenent of the first shaft al ong the | ongitudinal

axis of the first shaft relative to the second shaft

caus th at ab er to rotate and the nedi cal
devi gi t oﬁlp%?ysteg‘ ?Cﬁorﬁﬂgﬁ’g‘%ﬂ?ﬂ ) Whegelpthe agymmeftichalioany em
accofemnafiges ’éﬁ”@¢ra¢nd1pmﬁlon3/mn®terd Hyleeelptidely swiafle certtahpirtoh,
Sy st ef6haRIkdhichE Borflor! é@%dl%t@m eﬁo‘bo%h of@e h@gl d?\ﬂéﬂp%n

\/\gthmﬁatlsecond shaft extending fro e in at ab
%nd a wire wound around the circunferential
surface of the second shaft and secured to the first

shaf g5, anﬁhé%@%&ﬁor@iﬁ%lol%ﬁ irh '15 % eﬁeh?tLE ro%t S)Ispafn i a

| ongi t udi pal "axis o i r'ec
avvaymP?%ﬂ“aﬂ%o”ssé(ﬁtS'ﬁd’r Blyrive retaﬁ&séystsrne | an at abl e
nmenber to rotate and the nedi cal device to rot ate i n

e di | ¥,V I ordin
1d8 %er e?‘r}le %ﬁ%ﬁ ar?C&é%n%t-m%en? i%:vﬁ\g? 5 ﬁﬁé%ﬁ'@?org%bajﬁ Séfﬁtgm
f r onfAPRISE TR shafhigimetingglagienship with e spcone ﬁbaitextendmg from the -
r adi ioftabiEemenbee naid niveadent anidle Firdt é‘rﬂﬁ a%%llh@rlo 'thﬁr%ﬁé%M the
q Vq%t sh;'f?relaﬂketo% ste%nd%% ra%lgg h? léugaé?@%glep a’ﬁ? rotate and

t he opti cal ransimi
dir e*@? é@d'f’%i\ﬂa‘f"éﬁstotf?ﬁ@tea’ﬁé@bwmesaﬂd the location of the
B?neurysm relative to the rredl cal device is determ ned

i ff gy i S se sed. 20. The
syst e7(rjn ac-@}r)r &Sm 3 cor%'gggtl frl \M?%rlelé‘l PYlevire £Ripting sytiem
ant eIPARrisRs & 'f$t§hafbv alatineg relatimskip mith & aedoed shedisaxtehding frém the
an Gxﬂaﬁb@ﬂerﬂfb‘ﬁ [ ath @r\]vnre %dnd Q@uAdQE@%ﬂcgﬂfe%ntlglgﬁﬁ%@ %ﬁtrhgs m

rel astecc\)/ne éaf e 3%5 shaf] aI 7 thef] I

¢ o S8R ARk 4630 Bt = rRvamanhe baielshahaiong
2D, Ahellehgitudingl agis of thafifsoshall @l 4 dietiongmway fr&dltlfe%ecdﬁ\&wgfe

t 0 &abdbsIhCitflatstid Berhibbr f BRI dn¥ VeSSl {J?Q/lctert eﬁ% ot ln
aneg%?églrvg §¥e system conprising: an In ab

e nedi cal device froma first p03|t|on to
a second position, the nechanically expandabl e devi ce

i's epgpandgd s[adh Ql:c!oydlr‘%% Y:YQI%ndJ ereln t ee azﬁeegrggrs gtggtl Lion;

a rotatable systemto rotate PRt he
BodiMgmReessay Oneafmﬂn A gmye ew@hﬁ'gdrét @@@al eensark: redivpadus

det entenhdisead caratinteRageliat iasan@UNUB))

19. The system according to claim 18, wherein the optical sensor transmits
and receives light directed towards the aneurysm, and the location of the aneurysm
- 30 relative to the medical device is determined if a difference in light level is sensed.

20. The system according to claim 18, wherein the radiopaque antenna head
is movable from a retracted position to an extended position, and the location of
the aneurysm relative to the medical device is determined if the radiopaque

35  antenna head enters within the aneurysm.
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relative to the nedical device; wherein the rotatable
system and aneurysm det ecti on nenber ensure the

W@ 0wi®esiessg portion i s positioned proximal to PEESG2005/000383
aneurysm neck when the nedilgal device is expanded such
that the expanded nmenbrane obstructs bl ood circul ation
to the aneurysm 22. The system according to claim 21,
wherein the aneurysmis a bifurcation or trifurcation

anewnysma @eﬁverﬁsﬁ%ﬂ“@ﬁdéﬁn%rlng 8 me@héblréﬂw&é"@ dReliceRdite in a
devi ce accor conpri si ng:

he
supPrgivgsss tPltrregtta“aﬂ’?B‘ﬂﬁm & seYﬁteP‘ﬁ‘PT“B'i’sl Q?n mediumvia a
bal | oon catitfletable mMembeatotexpdndhea médicat devie firainladvet pasitipn to 2

cau anG%oQﬂﬁin fPlQ Hebﬁ’eﬂﬁaﬁ)pexﬁérm%ﬂg dbRcAs Bidahded radially

predeterm ned di aneter; "adjusting the orientation and
Bosiouf MNP e RecoRsROSIPN: devi ce by rotating the ball oon
such t hata rofambkesgdiera terotete the sietiica dedeegn theibodily viesset; laad

aneurysm emeaggur ﬁpgeté& BR h‘&éfﬂP& & dSE& %qoéwttheoéfne@gsm

inflation mediumyvia a oon catheter to ful
i nf [rlpiveto e medicelsivistid cause the end portions to
expand t avherehehe Fotatible sietear anidradurginadetéation Sedbertenadre the

he ex e | [
R A o e S G Sl
wherdevige ﬁwépa@am Bi5h thasthg expagpied fb%mre'aﬂnollﬁtmé% PREAITFyiation
bal li@e.anéd@rysmine nmet hod according to claim 23 wher ei n
the first predeterm ned diameter is about 1.5 to
2.0mm 26. The method according to claim 23, wherein
t he 2%ecorithepsysiern peqordingde cldimiie whereindheassuysT i3 bifgrogtiosyor

8- OMfRurcation aneurysm.

23. A method for deploying the medical device according to claim 1, the
method comprising:
supplying a first amount of an inflation medium via a balloon catheter to
20  partially inflate a balloon and cause the end portions to expand to a first

predetermined diameter;
adjusting the orientation and position of the medical device by rotating the
balloon such that the membrane is positioned proximal to the aneurysm neck; and
supplying a second amount of an inflation medium via a balloon catheter to
25  fully inflate the balloon and cause the end portions to expand to a second
predetermined diameter such that the expanded membrane obstructs blood

circulation to the aneurysm.

24. The method according to claim 23, wherein the balloon is a train balloon or

30  asymmetric balloon.

25. The method according to claim 23, wherein the first predetermined

diameter is about 1.5 to 2.0mm.

35  26. The method accarding to claim 23, wherein the second predetermined

diameter is about 2.5, 3.0 or 4.0mm.
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