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Device with Non-Gircunferential Surface Portion
WOOPAHIBEH Field 5 The invention concerns a nmedf@H$G2005/000383

device for insertion into albodily vessel to treat an

aneurysm havi ng an aneurysm neck. Background of the

I nvention In tortuous vessel paths, conventi onal

stents and delivery systens | ack adequate 10

flexittiéity when treating aneurysns associated with
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st entonggd thi sienidis depléyed UThieherbasey trehesdes injunChdoes antaysy IEQT to

treatre%gggg,s&ﬁerlagvéfg@e\;éﬁtg of coiling. If an aneurysm

possesses a 25 wide nec stenting in conbination

wth coiling is required. This type of procedure
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aneusysiBe Siibdstest to\bidelaRas KuochRedEsp@E.  0i ant

aneurysns, or Carotid Cavernous Fistula. 30 Therefore,
there is a desire for a nedical device which has

Phcr dbrembosiy eoepgionispye penasionteqileny stenttis ddpidyeewithin the vessel
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PCT/ 5@3995}5%Qr%§§ane@ry§rﬂs & tf1é §é oﬁoﬁ?& i S aARRRH passesses a

;ere s OVI ded di cal eV| ce [ nsert| on
wide ne , stenting in combmatlon 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 freat 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 freafing bifurcation or frifurcation aneurysms, and minimises thrombosis.

35  Summary of the Invention
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bodily vessel to treat an aneurysm havi ng an aneurysm
neck, the device conprising: a mechanically

WE%HFABHe devi ce expandable froma first posiRGTAHGA0E5/000383
a 5 second position; the néchanically expandabl e
devi ce having an exterior circunferential surface at
end portions of the nechanically expandabl e device
such that the exterior circunferential surface
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%‘érlé%eub‘ﬁmaflrst inclined section, a straight
section and a second inclined section angl ed opposite

tot nclined 35 .section. SUBSTI TUTE SHEET

(R e Gt combrter S Biss g dian members extonding
Radi ﬁmw@e@o theyongitudinabanis af trecmethanitedly dxpmahddble
endsgqfcet he devi ce to enhance

25  The longitudinal members may be interconnected by deformabte linking members
to ensure the device is nof 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.
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visualization and positioning of the device during
ment. The connecting portion may be nade from a
976 3%fde material, the radiopaque 5 materi ACTHHFAB5/000383
any one fromthe group consPsting of. Platinumlridium
all oy and Pl ati num Tungsten alloy. The nedi cal device
may be made from stainless steel or Nitinol. 10 In a
second aspect, there is provided a delivery system for

del i \wetliopghue harigRdingPthe podBivicdat & dikRs ehdstf the o%h@edto eﬁhance
expand t he

t | at abl e .menber t
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rotafﬁ%hwn§wﬂﬁ§mw&nd aneurysm det ecti on menber ensure
t he connecting portion is positioned proximal to the
aneuc. when the di cal deV|c i s expanded
el S R T A e SR T
circulation 20 to the aneurysm The infl atable nmenber
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th % loons 1 n a I'very system enhances
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el i m nat esn trifistaple afzmben to kxpsas thel matidabdayltt éninnig: fdstpositon to

depl rgg e train balloon nmay conprise a
pl ura |t€5ngfn%§a%roons that are interlinked by a

bri dgi ng” BéPiERBA sYRRe e ratate|t%ne@%aneﬁengtf@&eﬁ!yyﬁ@el and
porti on okn bheiryRciettiortifsthis to ¢ theddatidn o? the aBBurfdie

Dr | Ikt BORE heflodBayie Tor med bY appl ying a

ctron 't ically constrain the train
baI | oon awhﬁﬂlnd@er rn@tqblﬁswtem ang peeunepnentacipremenber gosure the

rmy t&ﬁﬂ@fﬂng gorl‘txaﬂl s Q)@éltldh@@i prBQiHal 8% £ROMEA hesk vihién Ehe medical
rel ative

tion, each ball

or ¢ PSRt ua B s e Bgle ity S bis R g Lipton
gevi dheiennvismf | at i on. SUBSTI TUTE SHEET (RULE 26) WO
2007/ 055654 PCT/ S&G2005/ 000383 4 The rotatabl e system
may he a nora|I bal | oon systemor pull wire rotation
syst %ﬁfa?%namanﬂfawa&%&%ﬁ%»ﬁ*ﬁgset%??ﬂ?%HS'ag these
fi r stypsshaibtlloons inatdeigry Sbiatni eaharitiep systdnihflextbiliey «hd cignificantly

d tes t m of vesSel ight ring yment.
shaf f;6ek e Ql ga {ﬁs fobEmioPld B RLiENERAP&lring B8

nmovenent o
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 resfriction ring to physically
. constrain the train balloon at bridging portion.

The asymmetric bafloon 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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shaft along the longitudinal axis of the first shaft
relative to the second shaft causes the inflatable
WRSIBHEISSEY rotate and the nedical device to rotB{%SG2§05/000383
the bodily vessel. 10 The Pull wire rotation system
may conprise a first shaft in mating relationship wth
a second shaft extending fromthe inflatable nenber,
and a wire wound around the circunferential surface
of _ t Be RGNS syBlaA! hapiida &Sﬁdiﬁtﬁ%llB&I §y%mfdr b§|¢ wirdY8fation
and qﬁvenent of the first shaft along t
Iongl dinal axis of the first shaft in a dlrectlon
away fromthe second shaft causes the inflatable

lmrsl n?ﬁ’g\e hidnérait l?et\l/l@or?é]ﬂgteﬁ‘nﬁammpﬁ@ a frl;'];@gtglgfé‘n'tn%ﬁinﬁ RdtiBh<MiBwith
y GBSy b ORe e o DU SAG et g RevemoR ot e dre!
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and receive light directed towar aneurysm and
the V&©&tion of the aneurysmrelative to the nedica

device is determined if a difference in light |evel

(?’ o?n ?g@ ?lgl wz%h&aﬁﬁu@g&gm%%ﬁ ctglglbrgér%qgfgg Q%t Hg'}é d#%re[méflﬁmﬁ%lth
and BI§ecang ehaf %F?nem frea thejafliataplamenabestand @ wirg wowad around the
nedi ciedumistitieesurfack o tHeaktinaatlaft ind decurt @@ tRPREUPaft, and

ant e%@er?%ergftﬁgﬁrgtr s%a%lé@%tﬂe Bg u%l?ugparxy orﬂ elflpst%b&t in a(cji[rectlon

aspec el1s
del i fway frn e ﬁ@mné ghaftneysesdhe mﬂﬁt@l%mergbem rotdte and the gredical

bodi biyviceas fkdte InGhd B vedBelaneur ysm the system
conprising: 30 an inflatable nmenber to expand the

medi cal device froma first position to a second
posi Thezneutyso deiectivammearztier map kpamdaielfiomdbe groep emsisting of:

expagsies seAsdk, dhdidpag@driheHnd h¥ad, And ﬂﬁa@%&@ﬁ@lt@@oﬂnﬁ '(IVUS) a
rotatabl e systemto rotate the nedical device in the

bodily vessel; and an aneurysm detection nenber to
et ethe dptieal Isertsat mayntrapsmit aed eccive Nuhhtiredfed tantaadsi theadetrysm,

the éﬂ?:dthé: l:atfaﬁ\ﬂf thé ané%h%ﬁtn}eng tﬁe%&‘tlcﬁp&eglcé Yo RMABE i a

aneur et ectlon er ensure connect1 ng

por t ‘?Te“@“b@F'PY%ﬁes&“iﬁdoxi mal to the aneurysm neck
when t he nedi cal SUBSTI TUTE SHEET (RULE 26) WO

% OO?“'I%hEr%? gﬁ;ﬁ@‘té%&%gé 9191%«? ?hova%l %Vﬂll & tnlagtgﬁ é&’sgl%ﬂ %j an

such t rane ruc
# r centendpd positiop, qnﬁ@edmwgfrﬁle ameeryamé@}atygm fraynedisalgevice

bi f uis @8feinfiRedaf thé Fadlopsdiatdnfina et within the afeuby@H, t h
aspect, there is provided a nethod for deploying the

medi cal device as
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
cutwardly 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 fo the medical device;
wherein the rotatable system and aneurysm detection member ensure the
connecting portion Is positioned proximal fo the aneurysm neck when the medical
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descri bed, the nethod conprising: supplying a first
anmount of an inflation nediumvia a balloon catheter
WPRWHRFSal |y inflate a ball oon and cause t he P&F#G2005/000383
portions to expand to a fir§t 10 predeterni ned
di aneter; adjusting the orientation and position of
the nmedi cal device by rotating the balloon such that
the nenbrane is positioned proxinmal to the aneurysm
neck;de®bélis sRpHPREYEURS tiAt $18 eRRHAdSMbHbrafd ofBudi§IbibéY diefation
medi via a balloon catheter to fully inflate the
bal | 3% Rt Nse the end portions to expand to a
second 15 predeterm ned di anmeter such that the
eXDaﬁ%Gnéﬂ%‘%ﬁ%{ﬁé&ﬁb@ﬁquddﬁ&rﬁor*i‘r’if@:@éﬁio_n%hé mation to the
ageurysm e balloon may be a train balloon or
asymmetric balloon. The first predeterm ned di aneter
may brea gdudoespeehinbe i2provited 20 effibdfos depdoyihg preaderdticet davive s

di amgib &R Yhetfetiiiidhpasimy: 3- 0 or 4.0 Bri ef
Descri ption e Dravm%élogs An exanpl e of

f th An le of the
i nvention SHPR?¥'"%WtB‘€‘°H PR [pigfiopmeriumariasg allogn ¢aiheigido
ac c o ppaialyi infiptets albongsd causette et poioné-togaxpandlto dirsh

%he'ﬁPJdE{ér h@(gdi thf a nedi cal device in accordance
wth a preferre enbodi ment of the present invention

depl oyed i@Aiugling 4 qrignigiiansnd ppgtichsd the ieqdicp) dsyige by rotating the
c Ih re lbblg)_bh eiichithat &1 raeneieSHPoditioped Frodmbito theShel@ys Btk Odnd
the nedic 3 C, ; , : l.

oo spect | SR TGSl DN b Rt e Bean gttt
wher &llginfigtafiiechsioonz0d pausp g end prdidnsio eskand teaperead i ng

RST t bRAetRimihdbadidiRibraath HSMhE Sipaiied WigniAarieSobstructs blood
perspective, vi ew of the medical device of Figure 1

wher & & 9y %r%en@euﬁygm‘posi ti oned beneath a connecting
portion of the nedical device; Figure 5is a side view

8f| f hfe B@l@!'t):ﬁﬁlay ﬁeeyiraﬁEafooﬁrgéé%métrﬁwmﬁ.ed b%/ a trai n
a n_ca er: , Fi gure re a series of views o
t he ? E‘%\Frﬁt pﬁ%‘ﬁ%ﬁﬁe‘g&?ﬁq%@’é@we T%"ﬂbﬁ@t%z;orﬁmgure 7 are a
ger i &he sdcomd pudetegmined daspianetay be alwalt 2.650h0 bod.émmpand t he
nmedi cal device of Fiqure 1; SUBSTI TUTE SHEET ( RULE

26) WD 2007/.055654 PCT/ SG2005/ 000353 6 Figure 8 is a

per s pogkPeperipiion, pishe Draingsy ai | systemto rotate a
t r ai Anbadampenotitie gentidok PN Shawn bef dédegbaie ditle abfettdidé @8 the

0 o MR AU Rablng, =) o1 ol 5 moral!
2 Figure 1 is a schematic diagram of a medical device in accerdance with a preferred
- embodiment of the present invention deployed in a bodily vessel to obsfruct blocd
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 frain
balloon catheter;
35  Figure 6 are a series of views of the train balloon catheter of Figure 5;
Figure 7 are a series of views of an asymmetrfc Balloon to_(-axpand Jth;‘, medic;atr “
device of Figure 1;
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expansi on of the medical device of Figure 1; 5 Figures

10 to 13 are side views of a pull wire rotation system
WORWASEEd a train balloon or asymmetric bal | ®&§F/SG2005/000383

during expansion of the medfPcal device 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 (Fib@ﬁél'@ls%rﬁe%ﬁ@éilv@ Qe of Q nRball Bsiin fo6talROstdih 881084 during
10 the aneury t he medi cal device; Figure

i SRR B *ﬁ%@&‘?%%?a%‘"?? Oé\%gﬁ?a % he nedical device of
F| guF@ure Lig pzitd Wiy a mential systdwalolrdeie apasyTemeiric baliedn during

Fi gu"eﬁﬁangizn aﬂﬁeﬂagdu?eﬂ Bevide®iRighle 18 rail lumen to del ' ver
devi ce site, 15 Detail

di ¢
c%sc?egﬁfteﬁ 38 B He Slﬂtea‘()ﬁ"\‘f‘g% E?e@lr"lewff FRiction sester rtggmifet%tfam
4, t helloen psasgmoreirid beiioan deritigeapandiew btibe tredital devitsa RAiguont;
i Nt o FigAreb sl ¥ s?ﬂ@sﬁtﬁi ofta Qpﬁc%ﬁé’éns&ntoaﬁb‘?é}h}@%é oB&YSNGF the

an aneurysm neck aneurysm 5 be associ at e
with® F“rrﬁﬁb‘feéogleé'éegﬁkdew?ﬁe deV| ce 10 conprises: a
st enfFigi@ 15as biste viendofandiepgnan diatbhra headis asternilrz thd Ipesition of

$6 €Nthel gél;rﬂ(éﬁpreia%vee?&?ﬁém@&?éa??éﬁ dam a first position to

a secon 0si t1on sten oftion is exganded
r adi GioPR 1&3% amprploged side vigw %&@dﬁﬁﬂiwsb%qvw ghtigurd expaided by
por t & @rainhalboaBatRxtbeamdr circunferential surface at

end ?@ﬂrte.% qg%n&#,?ea}g %cvs o?% r%# ‘ﬁmensig chhver gwe m{aﬁc%[ device 10 a

exterror circu surtace engage
i NnePUTgicd Bte of the vessel 4 so as to maintain a
i uid pathway 25 through said vessel 4 when the stent

port t he second position. The stent
po rtP%t 'I%dsnescpp@x'} dﬂh P MEMI%i r cunferential surface at

a cofRefering tegFigyes 1 tcoth thege isfprovitked straedicat devicerifdartingettion into

end Pesdily Q8sserldio trbat anTJh%u t&ﬁgﬂ%@?g rﬁn g{l@%ﬁﬁ%k e aneurysm
Xt er |

d
on- B mey i FisoRaRH aith SpFEneg® Sssss Aiasiexie 19 gomasises: asten
E)(pamn‘mm and snexpawiside nenexpanisi e siénttpbeios tseexpandable from a
por t4 r&rbossgmo%\oseemﬁ)gftlbﬁ] Gnl gfeH [Rﬁt iohs é)ﬁ)aﬁ&%' rhian qg:twcfardly

proxi nma he aneury sm neck suc
mnb@d?ﬁesefsnfblb‘?tﬂf"ﬂxc% sianbeRtian '?aémnaeeqea?r ‘i"&”'t‘fﬁ@" ial surface at
aneugngsporfions A1e 12 ad e skgeswh thiectharstiefiod cidb@mfeeéntidOsurice

t hat N LN n

ALY G5S-GE) Foe LGMBHl os
Phe (oygeraiduessel 4whencihelsient pariRn in gxnandeshiadhe secon gosition.
me lTleﬁnﬂeﬂﬁpdrﬁ)nl Rdse Al @dtefisr Md(rc@rﬁfé%httél rBdlrfac?e5 aﬁ Qaéonhé}ﬁng

e PESK R o8 2o B S Sl 133, Bl bl
PCT/ rm;gl@'g@! m)ggg@s gfer a portlon of the exterior non-cwcumferentlal surface.
The membrane 15 is expanded in response to expansion of the stent portion. The
- 30 connecting portion 13 is positioned proximal fo the aneurysm neck such that the
expanded membrane 15 obsfructs blood circulaﬁon 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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A bi ol ogi cal advantage of the nedical device 10 is

that it causes significantly |ess thronbosis conpared
WORW /588 ¥ent i onal stent with a menbrane 15 wr BSFEHG2005/600383

around the exterior circunferential surface of the

stent. One reason for this is that the contact

surface area between the vessel 4 and the device 10 is

reduced because 5 the device 10 has a reduced exterior

CI r cwﬁ.&ege&n |aa¢an§dgéfoﬁ9ﬁ me@bbb’dé@l%g 109 thbOhSaubds sr?lqiﬁ’caﬁtfy less

ortlon ormt circunfer
surf ac %? YREPRE t%3F°“"8§t{?F%§%TB ‘\g{}?e?‘S'HEfaf‘ﬁ ég Wrapped around
conndie exteriopsireunderent®l isurfagn of kicestentr One reason for this is that the
nog %ﬁ@@t@ﬁﬁa@r&é@hetwééﬁrtﬁécéssaf4 ériaﬁhé H@\me 00k Rédifed RRause
e 0
i 1 SR80 3t TutP ARl crpisia yrkscs; e Secprions 11,
menbridné thé siest potiont foondok exterjor Mcuatferehtrl seddceadt théenedical

aneur&éﬁé@ 50 |\n§1@9éb§‘%et b&nfe&ﬁ% p%ﬁloﬁ hg ly%gsééten r on—c:rcumferentlal

undi st F unobstruc circul ation.
The é&H 111 ftent ipiningoth 819"? W@“’Hﬁ%l bal2 thegther Fugheyr there is
constnmumalefctk Iy bioa vessetperf@atbisadines tifeuhembraihe 15 is positioned only

br Cléﬁh%rr%@ii b}a#he?n%%%n i%tole'ctg.,ﬂ'@ 5 o %F g §?e]rll ré%tu?t;ed and

di ca | . responS|
opem“H‘ébSB'Fct?‘H@ blopd freulséeRi on. The end st ruts are
connected by longitudinal struts. The | ongitudinal

str UtTﬁ aén%l Hbr[%r%r Gannge to? dthg ym%ilé%ﬂt (?e';/{cie 2 Y S%rg ugcﬁigfructed by

orlented transverse
str uP%CU"We"Pﬁbe@éﬁw R8¢ cravgigsentiel ¥mts1d the e@damjwr@e@ 12 of the

tibr eenchiosli dz0ioé ab ard @EPehshlel 1ot theWpbhing bNihe st PEELE OrhdYend
C—m%rllnk strut he capnect i

0
reotii R ShirthR oY clheRAREL 8t fis, Wheliiighomuts are
rrerrb!"éﬂﬁ@ﬂm@t%dw thieteUIakl slouts. i oriantgslarggeetally Trapsversgz dg the
desi gRgitvapeaasRs flexibility of the nmedical device 10
at the connecting 25 portion 15 and the Cinterlink
struts provide structural integrity for the connecting
Ror t Mo coneatingr pentibn aiide is1 Bondiises tiirey Trizontat pagrag dstrulsh evith

desi &fbr&lnﬁébte%nb?}]é erllﬁméﬂutst e QY e@ljin| ddoﬁr&gt1|3 @{Bng Iﬂ'ge[y with

nmedi cal device oes not var
r ang@nimy rePﬁ@”E%Wﬁ%‘E? Wi “E?o‘?"?’i‘%ﬂ”?[ whan “Ei%b*ﬂﬁ%'s exrapfied.

stai nl ess steel. The entire nmedi cal device 10 is cut

fr omn%t fl%{é% &gr? fn@:%g?t%qs%kﬂﬂtk%g hter}ﬁea?c%pﬁ&?cte' flb%t R édgggctmg

?ﬁad eP‘WQﬁ‘rﬂ5F$Q§‘t they Grinterinlg siis esowdpﬁﬁ'@qtufelnnwméxrélw connecting
- | pdrifin- 18/ SRIUSQRbraRe 18 Whéd Bef Qiéﬂﬁ@&:hdéﬂ T ddsRi alsd drRures

an d {h hg B\r g‘%flq%r\ﬁfh ﬁr%hwﬁ%%aélﬁéwc%g c%rgs F‘;ﬁtrvf';\ﬁzqt)SI é%cE%Pregefmed

rel altansaa to the aneurysm 5. SUBSTI TUTE SHEET ( RULE 26)
WD 2007/ 055654 PCT/ SG2005/ 000383 8 I n anot her

i(ﬁnb oﬂmn&%%tlggh So c?nn‘P 3? %tagr rtl)g n%%gtfrloronnstgir::’lesrga teekl).eThrgiedn%ref r{'lgdriréal
device 10 is cut from stainless steel including the connecting porttion 13.
~Alternatively, the connecting portion 13 may be made from Platinum-lIridium or
Platinum-Tungsten. Pt-I/Pt-W causes the entire connecfing portion 13 to be
radiopaque which makes it easier for positioning and alignment of the membrane
35 15inthe vessel 4 relative to the aneurysm 5.
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this enbodi nent, the nedical device 10 is balloon

expandabl e with a sel f- expandi nhg connecting portion
WOIIAFEStr om Ni ti nol . Mar kers 14 are al so use®GT#HG2005/000383

assi st in visualization and®positioning of the

menbrane 15 in the vessel 4 and 5 relative to the

aneurysm 5. The nenbrane 15 is aligned with respect to

the connecting portion 13. The nenbrane 15 may be

POSi i Ad@r 3RBYSBMEN, e %Sﬁﬂehtlrbgﬁ)rt%rﬁt faPhe ti3@e from Nitinol. In

t t 13, d
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s al so.
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20 SﬁXrﬁB%LeW%ﬁm[‘éﬁ at %%{;ﬁhthe connecting portion 13 to

t he end porti'ons n.order to construct the
nmedi cal devi ce 10. If the connecting portion 13 is

By ef Bl hEddt dewdés’lmgasabéjérft'f@yr &frﬂ sifRs MbleAdi, for example, stainless

Pl )
(ot a7l T NHRES o oot B g TG o Pa R o et

Ve c haltsrrsdively, Sregiongecting pqriginriidmpy deriabgicated sepafaiglekom and later
| ocafirehea tolthe e StRutOEf thOBEH b&%rﬁah gb. fﬂ{esooﬁﬁéi:tuhélsorﬁ&ﬁw

U A T A AN e A UL R

200 Feayenbadys td ditacivtie coaectigviodian 10 ta the leadi partioms 11, 12 inorder
expagy q:%pétr%ct %% %’edﬁcﬁ?de\ﬁ%l 1'(5)0 ﬂr{ge( E&rﬁgam? %HBQ nl 32:9 %abrlcated
e en d

asymmetric 3 'S ex en
por tsiigsa differeniomaterzh &*‘B%éq“ﬁﬁte'ﬂ)ﬁé “@o‘?ﬂﬁ'é@ﬂ"ﬁ@ 1bc31|2t(‘r°'t8ﬁ'ess
13 tfedX pagify at S¥idinth@ay Be 2B IMEhaiibal aFfbthgebsp i), contact

Z: {neéruﬁé ets%c]%[éd%?w eénhgf)%u&biﬁeal Etzuet%)gﬁltﬂ%g[}de Sl{lﬁse may be used.
e di Agmatie, é@ coptagisunfaces faK Halgres spet waldeddegedieri n  t he

depl oynent process mhere the nmedi cal device 10 is
bal | .0qn .expapdabl P )
o s RORES S toe M TR 0, h i ear skl Wipeq gre
35 M}Od@e(traln beiade c20 oCasyarinpsirict 30 i m)@andﬁih@ﬁ end girdp aicthe end
Pk Q4, Y2 skl @Eél@thﬁ%nnﬁyg n wﬁﬁ& E&H—%Iso The
SHE 'VéTg RULE 2%%1:' WO 2007/ 055654 P 0Q5/ 000 53
expands, snm ar to an umbrel en it is opene Alternatlveiy,
Nltmol may be used to make the medical device 10 seif-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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A delivery systemfor tracking, aligning and depl oyi ng

t he nmedi cal device 10 is provided. Due to the novel
WOHASHE¥ of the nedical device 10, a del i ver yPCHSG2803/000383

that is capable of deliveriflg the nedical device 10

t hrough tortuous vessel paths, 5 for exanple, in the

intracranial region, is required. As described

earlier, the nedical device 10 allows for a balloon to

expamndiitdtgsestdm struts of the end portions 11, 12.

When ,t n r ar.e e nd t he 1 oon, he, . .
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95 conpresses air. thr zzle 9 15 and vig th
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| eas thetomonestingr portioal1B dagathpowith tosmmebran@ 25 expendsonnect ed

by the interlinking bridge portions. The inner |unen

of the balloon catheter 20 uide wire | unmen asses
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. por t aranaa hé cathetes0 16 iHat At baliddnypottiors 3pmR. tinme i s

achi eved by controlling the inner dianeter of the

outer lunen at the bridge portions. Fromthe source

si deApast tweshogfhalieanaiertiensi 2 1iA2 ase peingeted by herintgrligiing rjdge

may B&ticheethd PherdumbRbf 1h8lHalsdR HheRP 1201 (@N8e witd tlinfen) passes

smal J er jnpner di ter, may..b ed fo r oxi | :

oo foh BEConfie 8RS BlyolRa 2 22 e uled Lt Bf il atoon catheter
edi 2hdelivers thalinfadion medivmaind dsnddsioned susbrihal @i thedygliogniportions
£2 122 bolh bitiihcaayy AREh GO BRSNS LRI InRAGT & the
b ont SlooT g 1.8t ubs BRIV I samg dansris aeriRuRY B ponizeling the
mak eignar alisnaeddr ofiittiehoutdr thenances dled briggk [portidhse Fronathe soalck sile of

20 ahgqniiash %é&hﬂb |y laf‘g{e? XahefRl %ia%e?érarh:r\f g@tds@@ for2Bitkal balloon

does not straighten a tortuous vesse urin ]

5. p oPREHR, 29 AT A1eE ASETSY he2se Gy PEp paigen portons. A
por t predgeriited ahmdont Reinfletion matiui i aumatic aash eachballoon portion
stewgﬁzzthat is, stents without a connecting portion

13 of 'nenbrane 15. Atrain balloon 20 is highly
effective for stenting a tortuous vessel w thout
CONPUEHY & triid bafldR3b! rdddbbs ey CEdb o #8)vel¥e! 4 due to minimum
€907/ 5654 P /§§%905/%g06§ﬁ'l10 t he shﬁge of thet t with

s SHT2q e BaR IR Ye559 3 1BH s BFP1 R SRR Talef gontact w
t r ai the bedskelowadl. e frain 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_ B __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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curves with the natural curvature of a vessel during
expansi on. The ball oon portions 21, 22 can be extruded
WOSMUTEHEy with a smaller bridge 5 portion arRET/FaHe000383
together. Alternatively, th¥ train ball oon 20 may be
fabricated wusing a long regular sem-conpliant or
conpliant balloon and restriction rings are applied

to formthe bridge portions due to constraining the

S ﬁ m /16® Bipke @R theb@béeﬂ Qdﬂ contr-aEEtQ'o r(:Sﬁ\Iehﬂldilhli BHIocinE ngs trglnl blailoon 20
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20, ﬁ@alldﬁn rJtéMP:g $icBRanksh ib ﬁdefaBd Rk Rﬁaﬁ:ﬁa oi*t F@Bgn 20, 30 In order

Initjall ortions 1] expan
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: Wﬁﬁhhéﬁ&ltibﬁ and Mféﬁ‘ﬁn bke ﬁibr’h@r{éﬁé @@ls%ﬁgrﬂggﬂﬁéﬁmf R&falfed,
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Sl %“% oF B2 B ot froences S Sennten Peded)
. posidevion 40l athis twe stage infidtion ameessy thenbakeok is ikftatddhe expead tiek

st ag&.d ﬁnﬁﬁdhﬁ 100 16%0ntf) diathelcP R 1B HRRREEM ot dept
SUB a’!’ (RUC E°§% DRt tEs ¢l deployment
PCT/ 1nor adjustment to the orientation of the membrane 15

towards the d:rectlon 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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11 to its nom nal dianeter 2.5, 3.0 or 4.0nm Thus,
t he aneurysmneck is effectively sealed fromthe

WO 288058 ¥ cul ation in the vessel 4. Two possi bIRECT/SG2005/000383
mechani sms for rotating theldballoon 20, 30 are
descri bed: a nonorail 5 balloon systemand a pull
Wre rotation system It is envisaged that other
nmechani sms for rotating the balloon are possible.
Ref ertg umontueal Hia@bters.53. a8k Shm! THas TR SHeahbmBRE] i@ effectively
syst em ﬁ‘e bﬁ ot %II gqr% ofntt he eggl | oon distal section
when * oy| %8 Y %ee‘(fs% 10. The distal
secti on of 10 t he ball oon catheter 20, 30 has a
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third lunmen (rail lunmen). The distal end of the
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gect B di2dl sebtih i :Crdiétﬁd! b ﬁ@dhlin@ or BAllIryONé hrug@fs?th@erhmerelatwe to
I st t e 1. The ballo

i oi ng}? t? ot%nhéatrp a%nl eltegn%k: gr%]o nt t eﬂromées 'S%Sf ge S\Happed
pr oxﬂ’fﬁ@lthebaﬂetm@eww surtgee.pr OXI rral end of the ball oon

21 forms a rotatable joint wth the inner Iurren 40.

Th St | d f t
25" BB €PGuBt 1h b e milyiE sPiesn Blncrabis it ahre
2he baloan dbleksestimttiyowllitga timpuivere 41Hkat isweaind lacowsd a4@atable

;“h: Eﬁtgﬁ%ﬂﬁ&dﬁe@trﬁﬁo@hé Eﬁald.ieéﬁo‘ﬁlzo Q@ﬁﬂnu@snfa tﬁexé[lgtﬁl 26kt @p of the

o abrige 2y ol ARRCE T rdirenkiodne iatfil 5509 2§ Abhg distal and

r ot apnpxipal beflodreémik dhe lph:&lmia! ehdibf tha dalifon t21 efointsne rotat3tie joint
l'u me@lthA' %e@ﬂger lblﬁeﬁj '4§t 9@’!&1‘ 2D oisfﬁgtduﬁ QMI%OM -ghﬁtal'%:ﬁgda{oy the

qﬁ/@ rlcae ease rotation
J&%r t Wtatghiesecion2dy then GW{Sraéowﬂ 2 GEOqY@ (o] e rf)iatﬁmetqeetfon 20, enters
pr oxthemineengien 46 hig sa@bbetle PO b therlistdl phrh 8nd/dxite vid thedtib 42 at

the GOUANARD ES0ld 28 fRhiBh bydidy U nd.whi ch

causes ro e Section 20. Rotation
of the rotatable section 20 rotates the balloon 21.

35 | fhd hedidbid SecBorfl 80 ki alrBtaROBint b&Red®e RAED AD 8 &2 inner
| iep 46 Fod et iR Rl Sl o e i e o
r ev oea;;mrqtatlm)fuf b&bBSTs. Wheh tBHEHWiEeRULIE p@RY from the proximal end,
the coiled poriion of the wire 41 on the rotatable section 20 start to unwind, which
causes rofation of the rotatable section 20. Rotafion of the rotatable section 20
rotates the balloon 21.
35
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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WD 2007/ 055654 PCT/ S&005/ 000383 12 the rotatable

section 20 to properly align the menbrane 15 on the
WR27/038¢5dmpt . The rotatary joint is pressure PCIAIGEH05/000383

to avoid | eakage of the infl%ation nmedium Capping the

hub 42 is one exanple to ensure a pressure seal. 5 In

order to deploy the nedical device 10 at the correct

position, the location of the aneurysm5 in the

bodi ke reesdRl sedtidhuB) tolieopdely @lighi he thembrirg 1589h {he next attempt.
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shapge WRERENWB € s abplofear exanple, Nitinol) and 25
physically restricted fromreleasing until the balloon

reaches the site of the aneurysm5. Marker bands 14
#h t Refetyag [to Gigueenth. 1+ cadirapriagues antgnignheadeStreeringelpd by a wire

?EV' &fhdBd Bsihd Fbdibd) dBAS 1019 []édd% loB&te %%@&yérﬁg pR@idalR The
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s ParR oD s PEID doptioite e A5 aitifidly pres e
bal | ewnedilg p@fion $5 garingi redriufacturepafitbie thedicr clevics &0.dreemieana
80 i §o hiRheRs ?r%de'ffon?‘ far é]ﬁﬂé tHEmaH) rEiirial Qrob Qﬁarﬁﬂ@pﬁltmol) and
mam) and sl hes agal nst the vessel I
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t 0 nmeu@auﬁe Marker bamaarig dncthé ballove ascethe dnarlidne 14 ah liteomedical

cat h@v%@ 1'0535{38{ ﬂ'ﬁ(&gsiﬂdﬁihé Ithé Q&n@&{nﬁ %ﬂioﬁ eﬁdacg‘(gssf e %eurysm

t he aneurysm ne aneurys
The peshi Npdhdhe Phesing! mtrxmlqrmsrremﬁ‘@da‘ﬁ@u F@s?ﬂt@"a%@ Whe“ the
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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 &

35 clearly confirms the alignment 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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nmedi cal device 10. The antenna 80 remains nounted to
t he medi cal device 10 and SUBSTI TUTE SHEET ( RULE 26)
WRAGOHE79855654 PCT/ SG2005/ 000383 13 remai ns VRGTAPGR005/000383

the aneurysm 5. The bal | oonlkat heter is subsequently
renmoved from the vessel 4. Intravascul ar ultrasound
(I'VUS) technol ogy nmay be used conbination with the 5

nmedi cal device 10 to | ocate and depl oy the nedi cal

devi G@néﬁ& thirt the asdufyemd. ThdallogH\RitHeYer 18 dubsdqubRllyirémdved from

medi i ng met hodol ogy whi ch uses specially
desi gl'hevﬁ %Egheters attached to conputerized ultrasound

equi pnent. |'VUS uses ultrasound technol ogy to
vi's U@Awaza%cmb.e ultrB&HRhd \wbb) @éohh&t&@dma;e%a alsgd fcbﬁaﬂham' With the

81 ARG 0 18 heg g ooy TesinedicR) Pur 10 2OBE st g e

of t eeunshl S. dYUS| iscal nvegitvgke irsagingc methiodgjogam ehiicly suses  specially

| VUS e eH'JaEHé&%J Q@adcﬁ@& tzﬁ&&ﬁputér@ed Sitrad duld %\ﬁﬁ?ﬁm@ntQPUlﬁeuses
W re. oun

ti
or HlgPER A GeE el he e el 5t BRa ksSDR dortpate =
di st aloogh vesiseli coihthravgh ¢hei sverg@ding Blved Solumd. WakBds ugadean particuiar
it f ally in

TR K ey oo el Bl Vecke P nBfg PAARMTET L2s and
conducts the return echo informati on to an external
conplt aMis; et mtrasroasd)uatdeteretwi[qom&hbveﬂrd otide avire! Thie ukrasound
and t
et EARAA e osfiBloq" b dobb@BR REMERI SoThatnb B by o the
cat h&wgtrdigtal wosmumbpyn%gengwnd u@ve&mﬁ erittag frem jhesgatheter
fis ames, eﬁhﬂraré asng in e 'leoWWHannQ@pﬂ%%aﬁe‘&ﬁ dRy receives and

er Sgondus’t C}Il\ef‘ “?&u:lnnecghgem%rrﬁ%lton EHJ rtn%l co nDute % cP nﬁrasound
S h omqulnmqrh whish &enstiugts @ﬁé@@pm@ seal \mehdtrﬂsour@bme ﬁ’@ a thin

f r omsddagn §ﬁﬁ@ﬂoéﬁve§§&l Giiben@Y sdrfb@ndifty B8 thihBertH, sRMNdplayed
descrj bed iments are, therefore, to

o Bt el o e PR BRRTE 5o 11 | uctr &t ve and not
Eestrictive. SUBSTI TUTE SHEET (RULE 26) WO 2007/ 055654

PCT/ BRADARRRZRS by];ﬂérs\éﬁs Gladbi Mh thé- arﬁhéﬁ@hﬁ%us qgﬁﬁtl&% and/or

for Insertion into bodily vessel to trea
aneuMydifigat 'W?Yd’ea'ﬁa%f-‘d‘@ﬁ?ey' YRIHRIRAS showa "bl@% ?E@'fc embodiments
conpwitiuh depaking froectharscemd oryspiit péthadiwenticleszs b@adly described.

eXpaﬁiaagyke%eﬁtr Q%@dlé‘léﬁt@tar@om&e‘fﬁg {o b8 c&gﬁ%g in all respects

5 illustrafive and not restrictive.
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t he nechani cal |y expandabl e devi ce having an exterior
circunferential surface at end portions of the

WA AP |y expandabl e device such that the FRGIH¥FZ087/000383
circunferential surface engﬁbes with the inner surface
of the vessel so as 10 to maintain a fluid pathway
t hrough said vessel when the end portions of the
nmechani cal | y expandabl e device are expanded radially
out waWEICLAM: t he second position; the mechanically
expandabl e devi ce having an exterior
non-circunferential surface at a connecting portion
of tHe nmechikrica]deyice i95dmgHien ditei@vhodily Yesseldn fieak an anpurysm
t he énrdngen snednsin roid trRrdeedpeonitaling: menbr ane ext endi ng
ower @ Pordhoabail B8:aREAR dloe A0naSL TG AFPASIBh o 2
surface, the nenbrane 1s expanae I'n réesponse PS
exparf§PBH PESItiors he nechani cal |y expandabl e devi ce;

wherei n t hge m%n&ﬁi@éliylégpdlz@ﬁﬂlé ﬁé\ridg&aﬂﬁ%&ﬁ é)@é}ﬁaﬁaiﬁ;gﬁ%rémhl '
to t . ck suc at_t xpan
R ab &Y B 1€ e difidal BRbaskialis S SR mat e
2. Tiestedendirewsnfercniil aliriage engagesatith the inngrepdaae of the vessel so as
;zonn_efhamimmd n%&ﬂwﬁa@@mlt&thg‘hé%_%id v@séléi Wiie thd ¥ndortions of the
ongi t ugdl nal ne xtendl n ng. an axi all e
o LBl GPETRPR B Es e B anC i aBrafacdy Rhe secbne
expamdsiliine devi ce. 3. The device according to claim 2,

wher ei n t e hadhghibang eRithddBRRS R HaliRg arh Bi&Hof RAHIGCLRRrential

by deformabl e |inking pe rs to ensure the device IS
not ° CSRH'&‘&"’I"B’H'&QM%HPH zni’? T?‘ﬁ "U@D%H‘E?ﬁ‘éue’tﬂa@%’ﬂee‘?ﬁ’ﬁcﬁ dgjconnect
[1®ngitheLsshidpaitiohgagt h. 30 4. The device according to

claim 3, i L ki 7 .
"C s‘hapegﬁ%sé@ﬁggmﬁ%e% grglglb nO%Ht %_%8@%??‘,% Eﬂrﬁr‘ on
wher Ergyrterantiahaisiags dhe Merhese 4 SrRgndarkin resposs forapansion of
ext ethHeanecharically expandableadtivicel surface and a portion of

t he exter| . C.LC . i u of, t

end porti gvﬁéﬁelnsfﬂgﬁ Fﬁ%@qéﬁ@ﬁ( %ﬁ%ﬁ%?ro%@%hto the %%urysm
2007resssemd Petr/iucrapmded ouamranes obstrutise blged, ickeulation to the
accopfbdugnt 0 claim 2, wherein each longitudinal nenber
conprises a series of: a first inclined section, a

"strai ght section and a second inclined section angl ed
oppo8i t e The devicefaceasding taclainn &dvheerin thegonrcting pbtiien comprises

o kg LG Rt hirfier é‘t‘eﬁ‘gﬁ Eh0 of B GRARHS i
ggvi @gg'iugmawgﬁik'e\weghgniqaﬁya%p aﬁﬁ?dj%‘ﬂfi%i tioning

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
- circumferential surface of each of the end poriions.
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of the device during deploynent. 8. The device

accordlqg to claim1l, wherein the connecting portion
10 from a radi opaque material, the rddiToHe§f0003s3

naterlal bei ng any one fromfthe group consisting of.,

Platinum Iridiumalloy and Pl atinum Tungsten alloy. 9.

The device according to claim1, wherein the device is

made from stainless steel or Nitinol. 15 10. A

del i v@ry shetdedicd adcodlity €5im g whieinreach I@ﬁghtuﬁﬁaﬂni‘e@nber

?ﬁglora ¢ h@ﬁsets% S @s' (9’1 a]ﬂrst |r1icnr$e(§ls%§t or % glpagga?nf etc\)r;rg%ng afsre(c)?ﬂd

t he fipgliged %@&qntansiﬁd PEPOSMQ thedfirgtinslinpdseetioon: 20 a

rot at abl e systen1to rotate the nedical device in the

badi ly ve n LY. tection ne

dtect 1 et spdfl Geodo AN E IO h ddald TR e
medi cwsitienegdiati@e dislabensis of tha deviest ta ealisinee Wsustizatiomant! positioning
aneurcym@cga&@mrhgae { ensure the connecting

portion is positioned proximl to the aneurysm neck
when the nedical 25 device is expanded such that the
exparfded niaigedereacodrding mlaimbll wbelelo ithrecaghiagclingnportcn is mede

QEUrHRTA radidpa -EQ ﬁ1a§a¥§lt 8. &L@H rﬂ&eﬁe@ b&h@éﬂ?‘ ohd from the group
vvherelnthe rain al | oo

asy mﬁgﬁlﬁt'eg %’T‘alr'%m rfrgoy a\‘“’f‘i‘é:J '%'9%‘? (&Hﬁ'@&%‘(ﬂl ¥ ng t o

claim11, V\,herel n the train balloon conprises a

plural ity qf sbald &9&&“& Eﬁflaiuirﬁﬁ,ewhé?élﬁm dﬂk?@éjlsw d8 from stainless
bri dgS P port| on, eac al  oon expandi ng eac na
por t iSERT Y MNigle medi cal devi ce upon i nfl ation. 35 13.

The system according to claim 12, wherein the bridging
port| n i [ '

Py si'Ca | o deBteRpHatelioR e thehug el ddhih L ot 1,
por t itsrsysiemBamprisingE  SHEET (RULE 26) WD 2007/ 055654

PCT/ SG200%h (@518 mekberltd exddhg t5dimédda @sme frdmee first position to

cl ai gh | i the asymetric balloon conprises
bal | orﬂ(?:ls]ég% o T ons connect ed by a relatively smaller

ééntr al p@ﬁ@tﬁ@hle systere e rbfatel themedical devieetin the bosiityanstich gnd

each end Ia%ﬁé rrpcfetécti&*l ABeb&rad déisaﬂr@eodé@&{bfﬂé aneurysm
i nfl atll on Fai \éSt em according to claim 10,
vvheré‘f?{“’?f? BF¥ystemis a

wherem 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 frain 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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nonorai |l balloon systemor pull wre rotation system

10 16. The system according to claim 15, wherein the
WERABHES$54bal | oon system cogrl ses a first shdQI/$GR005/000383

mating relationship with a cond shaft extending from

the inflatable nmenber, and novenent of the first

shaft along the longitudinal axis of the first shaft

relative to the second shaft causes the inflatable

menber to rotate and the nmedical device to rotate in

the badi | yrmsegssh acc]oﬁi ri'g7tf) c[gﬂ?1 1s¥vﬁér8ﬂ1tﬁe > a5 rrnd Ie[' %r}ﬁal?oon

claim

conpr?® @ggse\gg?i["log F"‘%‘Pﬂiﬁ“{"s |°PP'\?&‘?11 %a reéatlmly @m@ler eenivak Hortien,
secoredeisbriiben endtperiidh agpahdingreddiend baridbradfad edi@N@Skce upon
aRd ammalidne Wwound around the circunferential surface of
the second shaft and secured to the first shaft, and

novenent of the first shaft along 20 the Iongitudi nal

axi s 16f t fTbe bystesit acwbwiing tb Baith @] WRSHEh &2 raMRYIels(QEh te
seconthnsBftbdioo t%ﬁéorghfwir&fok %’ @Q}!S%n}rrﬁgber torotate

and the nedlca evi c 0OTro bodi | y
vessel. 18. The system according to claim 10, wherein

e adeur Yaes@ehesichaing tdaiMBBDeRerdisHa '?%ngr%ﬁ bgffogﬁ'kf}slfb?‘n

Ot oDt RE EhsTHeR o6 kol it sed ik et romn the -
The Bjateipingmber andmovenient cithefitsd shafitatangitire lbhgitudipg] BRiabf the
sensfrst sheRAIvS & th@é'é‘éoﬁoeé?ﬁft ¥Eiet | ihQ {]’Elalgblﬁ Sflribdr t‘n‘?%{e%%d

th t
relea@l Ve %ég[rékeﬂ%e tr?é‘&lf"t@é'f 39‘2’ @gesg@’ de?e?nmegreéslmf a

tHfference in light level is sensed. 20. The system

accofdin gTﬂeDsyQtleﬁ\'a%&&ng W i 5 v\tmg?elrr iy Fﬁiﬂﬁ%ﬁ rgtagcpnt s%g{?am

head IS.n‘D E oma retracte oSl
ext eRGRISH S ?f sBat in faging W@ﬁw&egmﬁbﬁ sgeondshalt extending $om the
r el dnfiajablet mertivee, and chivaielwatiay hreand the BiRdufFdibiiauiificd d1he

R SIR AR SR e SR
2§CT/ B0098ripe s o1 the firspshat in aieireciicsrayay fromdine esond shaft

del ioagsesitigp inflatatli méthbei @/iote 4r) the MEdIGH) aé\hce% Ftath B tRe
bOd'tJoMlsy‘(/éés%?l to treat an aneurysm the system

conprising: an inflatable nmenber to expand the nedi cal
devi-ce froma first position to a second position,

t h e 18echanb epdtdry a&‘éﬂmﬁqa Bl ﬂﬁWhé‘rSln'ﬂ% &féﬂ%@«q Q8tection

0 the second posit
ot Semobe b e bub Boneiig sl senser Esiopaquene
bodianipnieciead) and intdvasswacuieasoyrshiilis)ect i on menber to
detect the location of the aneurysm relative to the

nedigal qﬁvic§; . . .
19. e 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 radiopague

35  antenna head enters within the aneurysm.
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wherein the rotatable systemand aneurysm detection
nmenber ensure the 10 connecting portion is positioned
WEr8%/4at54t o t he aneurysm neck when the nedi calPCT#¥GA06%000383

i s expanded such that the ekbanded nmenbrane obstructs
blood circulation to the aneurysm 22. The system
according to claim?2l, wherein the aneurysmis a

bi furcation or 15 trifurcation aneurysm 23. A nethod

for 2fepl oxidelyetylsgstemn dirclalivedigrad medicat devicditog strgicallsie imsl,,

the i) [Lathi GORRE LE s RUABLK M odnd et amount of an

|nflat|onmS|umV|a ter'to
partial | y#1 ’H‘H"%PH%‘"%’“B%{I“P %’ﬁ“daﬁ’?ﬁ n@&ﬁ%‘@ew%fr%af%msrﬂew a
t 0 esepadithositiord thd medhanipdlip dgiaadatilexticd issxpareled radially

g’ce” U I %&yw}ﬁ ?édoﬁcﬁ‘{)%‘itioﬂn and position of the nedical

vice by ro bal L oon such that the nenbrane
i s posi tidifEaeh %yﬁxeﬁﬁp retefe theanegical doyisainibe Redily Mepsel; and
suppl yi nQarfareesen deRbfniiientter Rletodf thélobstion BEiHE aidunisth a

bal Ir%% ectgh_llgﬁ %‘rca[&wch fully inflate the ball oon and
cause e en ions' to expand to a second

pr edet er rivhaeein ﬂleéﬁ'é'laé'ﬁ syqierh andzneurypia deleptipndeahee asuegibe
mbstdohﬁéoandaécmﬂ is ﬁdﬁt!éﬁécﬁirbﬂﬂaltt@thb AR RRRUIAER Wher the mBARal

1 ai BB par oo e ot Mipiels hosuyes b Srcubnch

met Hotheaanewysfi.ng to cl ai m 23, wherein the first
predeterm ned dianeter is about 1.5 to 2.0mm 35 26.

The th according .to c 2 rein the secon
e o e 358 et ottt B Shess IR G i 3 Bfifiiton or
BUBSHutkiks @BklEysSm.( RULE 26)

23. A method for deploying the medical device according to claim 1, the
method comprising:
supnlying a first amount of an inflation medium via a bailoon catheter to
20  partially inflate a balloon and cause the end portions to expand {o a first
predetermined diameter; '
adjusting the orientation and position of the medical device by rotating the
balloon such that the membrane is positioned proximal fo the aneurysm neck; and
supplying a second amount of an inflation medium via a balioon catheter to
25 f{ully inflate the balloon and cause the end portions to expand to a second
predetermined diameter such that the expanded membrane cbstructs blood

circutation to the aneurysm.

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

30  asymmetric balloon.

25, The methed according to ciaim 23, wherein the first predetermined

diameter is about 1.5 to 2.0mm.

35 26 The method according to claim 23, wherein the second predetermined
" diameter is about 2.5, 3.0 or 4.0mm.
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