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there is a desire for a nmedi cal device which has
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PCT/ m%@maanearykrﬂs & the [ of%ﬁﬁge Tl &%n@ﬁ?&ﬁbnssesses a

5% ere |ée nep li; sYengng in comblnaltlgna IW|th gg]llln%els re?qtrureldn%hels tylpg Qf Srgcedure
sufiers 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 biood circulation

when treating 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 nmechanically
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to t first ned 35 section. SUBSTI TUTE SHEET
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25  The longitudinal members may be interconnected by deformable linking members
fo 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.
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vi sual i zati on and positioning of the device during
depl oynent. The connecting portion may be nmade froma
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may be made from stainless steel or Nitinol. 10 In a
second aspect, there is provided a delivery system for
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dmvi aethepaeurysnf.| ati on. SUBSTI TUTE SHEET (RULE 26) WO
2007/ 055654 PCT/ S&G2005/ 000383 4 The rotatabl e system
may be a nonorail balloon systemor pull wire rotation
syst e infigablapisapen mavis)a sl Palspaop asymRptricdafnon s\dsing these
f i r stiypeb af Hallbams ied deligery Slsin edhsritbPsystetfiexibilitt afd sigrintantly
shaft ki i . 3 :
move rlr'%cﬁtéésgé}%{uﬂ@at% fri’lg}oﬁo%m IRk R ing &Bfyment.
The train balloon may comprise a piurality 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 {rain balloon at bridging portion.

The asymmetric balloon may comprise balloon end portions connected by a
relatively smaller central porticn, 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.
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E%npf¥g%ﬁ§?&§8%§ﬂéB&@?g%%I]e menber to expand the
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bodily vessel; and an aneurysn1detect|on menber to
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aspect, there is provided a nethod for deploying the

nmedi cal device as ) ) o ] )
In a third aspect, there is provided a delivery system for delivering a medical device

fo 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 o the aneurysm neck when the medical
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descri bed, the nethod conprising: supplying a first
anmount of an inflation nmediumvia a balloon catheter

@ {ﬁ@rtially inflate a ball oon and cause the_end
‘& PH7EMSST o expand to a firgt 10 predeternineBCTﬁG&Mﬁmm“83
di aneter; adjusting the oriéntation and position of

the nmedi cal device by rotating the balloon such that
the nenbrane is positioned proxinmal to the aneurysm
neck; and supplying a second anount of an inflation
medi udevideds expprrel sunh thed theexpandedomerfiirine obisiddtsdtiead cheulation
bal | ogmaasbusamse the end portions to expand to a
second 15 predeterm ned di anmeter such that the
expanded nmenbrane obstructs blood circulation to the
aneur yeheneqyem [yl be 8 hififegjioher tifurcatigh angsasMoon or

asymmetric balloon.. The first predeterm ned di aneter
b h ] .
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wilt h erefstermineg 8@metefibodi ment of the present invention
depl oyed i adjwstilpiele biente@asaid postionlas thoweidichil deaee by rotating the
Cilrcu § T 4 | .

he bl fuch et RORHENE R bofpAlt ffoftmi oo Shelfyal sk She
per spect i v&Pglyisga secopdramenstiof g inflatian;nessiugy vias Bafipen optheter to
wher efully infeitdfa Bslloord3éhdicaudeqld érid@oritnatb @ mna tacssaet | ng

. . 5 @ridQuor ;
o 8 g S B Eqph
wher eSTEUREARAP HR@NEU My 0si t i oned beneath a connecti ng

portion of the nedical device; Figure 5is a side view
of theRilldhda %@%g@ﬁm'ggﬁooﬁ'og%&@ﬁ.métré’69||%BH'..€d by a train
bal | 0oh Cat het &r g “Frgure are a series of views of

t he tTrlfifﬁS‘B@d?tSWeéé‘ﬁT@?eéF“abPe?*?%UT-@*“SZ,-O"P’Fgure 7 are a
SHY | €theGkcaridevaicRfmivad dissnataraiay be atalk P.60310 brot.@upand t he
nmedi cal device of Figure 1; SUBSTI TUTE SHEET ( RULE

26) WD 2007/ 055654 PCT/ SG2005/ 000383 6 Figure 8 is a
per spriaf Dggcrintign obthe DraiRgt ai | systemto rotate a

t r ai Parbakaople of uhe rigventipap aiis haw bef dédedbateditic atfe@pse te the

of  Fi Qut foahying bdWhgs, S iiion@ Side view of a nonorai |
systemto rotate an asynmmetric ball oon during |
5  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 fo 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 frain
balloon catheter;
35 Figure 6 are a series of _views of the trgi_n bal_loon t_::at_heter of Fi_gure 5; o o
Figure 7 are a series of views of an asymmetric balloon to expand the medical

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 wre rotatlon system
rotate a train balloon or asymmetric ballo

%F?%@“&‘bany on of the nedical device of Fi 95?5’592“"5/000383

Figure 14 is a side view of 6an optical sensor to

determ ne the position of the aneurysmrelative to

the nedical device; Figure 15 is a side view of

radi opaque antenna head to determ ne the position of
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ext erﬁwea:ﬁ anshi e areriigwsl of ausefl dumen te Hglige drevinedicat firvice to a

I Nnersufgidaf siee of the vessel 4 so as to maintain a

fHJi d pathway 25 through said vessel 4 when the stent
portion is expanded to the second position. = The stent
por t i Refailed Pepprintien of thg Draydngi r cunf erenti al surface at
a commtmgtg FidifR6 Hiten, there Q:fpré\l'tiéd%trﬁéﬂicat deviz® N0 &% insériéh into

end p L@;}gse}} 1o ﬂr ; arl: Qn %Fé Sn a%%%%@gk Re aneurysm

| ONn O
non dfi fﬂ%}tﬁﬁf@ﬁ%ﬁ'ﬂfﬁrdamths“@mpﬁw'c dl%ﬁ@ﬁnﬁ%&?ﬁsmmmpgses a stent
e20pandadn aid &CERpaRESIctRenfRMS! Dt Qént pbitiorsis@Rbandable from a

por t If?srl] Posi:m?.)ﬁ f 9 sgc%mq E&s‘tfeﬁ gI'he %[eht&:ﬁho%l :%s %)&)?rpo%ﬁ Irédlaﬂgg%wardly

rrenbr“éﬂ\? s¢cpng tﬂgﬁlﬁ'qucf@ gherd B@l’“‘?ﬂ has a@n gcieger qf@"ﬂfﬁé“t'a' surface at
aneureyis PohiondONE 1206/ A8 tsk@e sidh thietharstieas! cidevieratial Guiisee

t hat ehgag.{ V\)ltl’? r;{ug .meF%llrga%};' ]pf @% Qregs%m @c? %s rﬁ&}ﬁ%ﬁ %Oﬁuthe%athway

struts
t%e \ﬂa_rg@l sama«eﬁsel 4 whap thetent e‘artm 'Pl gxnwmdaq gecorghposition.
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PCT/ septosedo@Eyteads gver a portlon 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 proxdmal to the aneurysm neck such that the
expanded membrane 15 cobstructs 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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A bi ol ogi cal advantage of the nedical device 10 is

that it causes significantly |ess _thronbosis conpared

to a conventional stent with a nmenbrane 15 wra J?ed

WP MR35 he exterior circunferential surface BE 52005/000383
stent. One reason for this i's that the contact

surface area between the vessel 4 and the device 10 is
reduced because 5 the device 10 has a reduced exterior
circunferential surface. Only end portions 11, 12 of

t he stdinlogmalddvantagea tetreliceixdegice 00 iscthatdummhisss esiynifiedntly less
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openi ipbsifucieb ® Bdcarcu@st.i ON. The end struts are
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struts are interconnected by Cinterlink struts,
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st r ut Grcurd@rentie stlfaﬂﬂ ITR6 oirdighideritial Sidtslat theSerfdQidRiohs €5, 12 og the
three r interconnect e

oY oifle) B to, 46 W RdhoRld 4l e obing bihE LRRERFEL the'ehe
freel Ui e eenpRciadl by e longitudinale sirvigetTher loppitudinglh estruts  are
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desi J flexibility of the nmedical device 10
at t%gndggﬁﬂag%ﬁ?%g 25 portion 15 and the Cinterlink

struts provide structural integrity for the connecting
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esi es. . t r N of the, .
oes) TRk BIRY b B o 245HA, 0512 Bl o v
r angeninigg! revigdancy tpgeben with thomemirane 5 whep thecdbafispnds xpanded.
stainless steel. The entire nedical device 10 is cut
from ' . St ' j [ rtion.
|0 AR R ek I8 o RER 0% A
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rel at'd@é- t o t he aneurysm 5. SUBSTI TUTE SHEET (RULE 26)
WO 2007/ 055654 PCT/ S&005/ 000383 8 in anot her

%:310 io ﬁ'g?%&fnﬁcthg %oﬁiglp 5 ?ntak/ B8 e wgglnstzglr?leﬁae\/eeP el'hg%%e frr{egf&l
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-IrfPt-W causes the entire connecting portion 13 to be
radiopaque which makes it easier for positioning and alignment of the membrane

35 18in the; vessel 4 relative to the aneurysm 5.

SUBSTITUTE SHEET (RULE 26)



this enbodi nent, the nedical device 10 is balloon
expandable wth a self- expandi ng connecting portion

1@ made from Nitinol. Markers 14 are also used to
WQ20ZPSI68 vi sual i zati on and posi ti oni ng of t hBCT/5G2005/000383
menbrane 15 in the vessel 47and 5 relative to the
aneurysm 5. The nenbrane 15 is aligned with respect to
the connecting portion 13. The nenbrane 15 may be

positi oned above or beneath the struts of the

connelotanpiber guihotiiment, §@, codwgotnacionpndd nayagremadenfram dlitinol. In
enbodigelfbodinlaft, Wﬁ&bﬁeﬁ!&@l éélchmOFsaSﬁQoﬂ%xﬁéh@éblé Reth a self-

connectin port

e et Riietporiod 73 B5 fitoh Vel 1,1 ol iy
por t i asaistlB® visuplizalibs and qwsitigning ¢f dheymembiane |15 dn thet wessel fdand

the Gulafleds tHeRkeupjshtd. s of the connecting portion 13
provi de support for the nenbrane 15, simlar to a

scaffold. 15 The nedical device 10 may be entirely of
a si nfteemembrend 45 s ftigned wipreectsioalhn | cerecting awtionof3. The
N ti nAdmbrate THiMagbBe REitRnéd Qliﬁva of BéfRhifathé MO bf the connecting

diff ego‘fa’tloﬁégaéem!b éngf n dA‘I tee rInn e\‘nedoxlmteﬁth&te?r?e%‘?&te (jl%qS ?laced

pOI‘tI on bl‘ ate epara om an
atlt aciverthe wnn%n@mutwma@f the medmi deviged Opwmarr A gnd Rortiopy 11,
The cenpe eiﬁan@dpmétcbmécti@ poFﬁBB( 19 exphad aby. Taaloaditudinamnstruts

0L LD Thd AEHR Shuf bR WHROSS & 7 oo TIGHE B e

20 severa ng por
t he é’ﬂﬁ!“%%l'teﬂﬁoﬁﬁ'falPasPﬁﬁ‘?'% order to construct the
nmedi cal device 10. If the connecting portion 13 is

P ORI oo B I Sl o o, s
( st aistieb 98 N-@pkeéar)mayf 8¢ gnasg &M \mp%rnm'gat'ﬁwf slifferpes gnaterials
Mec hamematively Xhg tdrgedting pordnismgay®e fibRicdted SoparbabaRm and later

l OC ata‘ﬁgch% tcémé el gﬁ‘utg f {Sih%l%ﬁﬁ ?}&'ﬂ% ah % fﬁ%sbo%%uy}:ﬁ)rt%ﬂdm

s u r f aw?erlaa%fa%'éaf%’@w P@ﬁ@tm-!ﬁ!éwmé%ﬂ Piaéiw -hignostepatioyy Therg,are
t20 Fisgutirél ways thlaeadiried @ahectiey/potton 10 td e bed podtidhs 11, 12 in.order

expafag' @msﬁucégg‘eeme&&? delidd! ldoomﬂé bhkblind 2hi8P 3 #0pRlabricated
po r t jusig a differepbmalgrinh @at@améms&e@)ﬁe thecnd @ertipifgl 1p d¢ (Stalpess
13 t @tedd,pRthgadrSWsldind) @iad benietir Matadital dbrgiag darpjaning contact
sim l GEQ Io ec%fﬁﬁ eérldglom mf{} %lt\al Eﬁut&%ﬁgend struﬁ. may be used.

Ntern
d; Aliemetivoy<the qaplastairieces ﬁ@ﬁaal@ﬁ@ sa?t we@essogr:@ﬁr in the

depl oynent process where the nedical device 10 is

bal | 2R HERBMIRRL 8 e FAMAPAANE BB i8idhn pdple. When the

Vi sua oSI t1 oni ng
35 migliope (trainchallernko ‘G@PW"W@R %‘H ImeeRndseHBe ewdaﬂi%&l?een
mar K @biodsoT1, ik Sepdridza@iusing tHeeaonnding s@tibn RUBSSHipandT Blso. The

%IEEE e‘r&%g 1 % Ql)so Maﬁg)so ZI‘TIQQ’%(? §n4urﬁlg;g a%%g Q % &99&8 ﬁiterﬁatwely

I'iver
Nltlnol 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 expandabie.
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

the nmedical device 10 is provided. Due to the novel

‘?ér#] our e of the medi cal device 10, a dellver¥ i¥sten1
A0 papl e of dellverlng the medical devPELS¢H05/000383

t hrough tortuous vessel pat 5 for exanple, in the

intracranial region, is required. As descri bed

earlier, the nedical device 10 allows for a balloon to

expand the end struts of the end portions 11, 12.

When Bélivewy§ivstemy ut s are expanded by the balloon, the

conneg tdeiery Ryt Gor tlé’ckﬁ@ ABGANRY atil ddploliRg tREEMBEIG Revi®e 10 is
expands. EI%O Re

trai npr%\lécf O%lﬁe i"?‘re st%tﬁregg the medrcaé Q?v(j)ce 10a a deé‘ve{'y seystem
end sthatis gapebletoﬁéelwmg ﬁmwdmﬂbdeme 1Qﬂ1rouu=réorwu$ wrsae! paths,
POy t i farexddple AR thefinttab@nialbedidnpe eciidddnet er 20 i s

segnented Into two or nore sections connected by

bridge portions. In response to actuation, a trl%%

95 coffpriesyibed egflior, e rﬂs@r@qﬂ deviged P Alewsder a hafloathig eypandtiipeend
cat hadtats oPfe b pcmidnau € 1h@hdrcthd @RS afd Pand2d by the balldon,

| o35 it U SIGE bt 00 odthand’, Bbthgeonnect ed

b{ the I'n I ons e I nner |unen

0 t he bal | oon catheter 20 (gurde wire |unmen) passes

t hr oURgfertipeto Rdukdses, ab, 1handbisl baansbaldon cathetef 28, S0UL @Bed to
| UM e lnd e @S Bhddritns 26 BOTAAUNSR RrtoR 81, 22 of the

nf | at on ne
baI | JGkeopsthrish$0 'szsfgmﬁ‘l‘ecb'ﬂ@ﬁ‘”@, PhTPTeaIP6tARE (CNNRREH bY kedge
i nf | gloftions. Mrespoftd 1 aapptionedirigden b edmmessed ait hougiba hdazlereo
rti agpe tine is
a%hl ea\?'gg'a%;]ecg g%%e?%??’ %%tda% ?(’8;"9 %ng? er of the
out er Iunen at the brldge portions. Fromthe source
si de sfieast tive shorf bagiberofortivas 2122 age d:mngmsm byrthe intedlinking brdge
nay kb%rtlHﬁse q’hé g{nep'uﬁlgﬁlof 9\@' ﬂag&:ﬂ c%t% QP ."26 '(gﬁﬁh% wrﬂanlgm@n) passes

mal I'er i nn
baI | d%’ﬂuqﬁdrﬁt ?%'fre of *Re bﬁl"é@xse% ??nTHe aulSh'Hmﬁr' °fo'+‘e PﬂPP‘éP?ﬂaﬁﬁer
reedi \ndelvesrtsel matioh tnediamcind éadehighadl duoio thapall the dalloon portions

21, 22, ﬁb[%g sﬂmﬁt‘éﬁe}oﬂsipg}nerpﬁ@ lr%gtrd'n%? rstel'ﬂiﬁlrédnlnﬁé%n of the

score to t vesse surface are
cont dekeoppeionseid s& at subsigriiglly F'? 331“@ g@e !?aﬁch‘ﬁ\‘ﬁﬁ’ bé’l?P'Ft%?H‘ég the
mak e snnepdibraaitr ofithdroutéridmencs died bridgd bortidriseFromathe stumdd sidenof

20 alygoihadn an lﬂhl ¥ b bRl SiafHeh %aysﬁé:héé}nfor afht balloon

does not straighten a é tuous vessel durin

B2 RETEHS: A ATHRIBLIes GAEeISt oy hepsed oF Prer'mslgqaw@ portions. A
por t ipcxisteniyedaEnsontns indatiod matitiin icansvred ta reaxdl eaciBballoon portion
st entyg, oot hat is, stents without a connecting portion

13 or menbrane 15. A train balloon 20 is highly
effective for stenting a tortuous vessel w thout
conpising &itrai baShdBSIN rétifices Hlelfiiiry 6ok to A6 yesAB 4 due to minimum

90 7/ Pr’éa%? Qr%a Bﬁéé@ﬁ@@é@& qoﬁ'@?ﬁs [ésg btarb%n %F\%@ n%f(est &ﬁtact with

vesse n contrast to conventional
t r ai fep®psebWwall- Jhe train balloon 20 also has a hlghiy flexible d|stal sectlon and

does not straighten a tortuous vesse! 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
balioon 20 is highly effective for stenting a forfuous 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

I Ly with a snaller bridge 5 portion and_j qined
‘?@8@7%1%5‘}/AI ternatively, thF0 train balloon ZOPFr#)sG%Oé'S’OUO:’ss
fabricated wusing a long regular sem -conpliant or
conpliant balloon and restriction rings are applied
to formthe bridge portions due to constraining the
sem | conpliant balloon. The restriction rings
physi &&lshgpe efdhe vasseltlh gordsepidn seryantishal tbaltoons, dhentraia balloem 20
at t heurbdstvath R nabd@ clir@silirb iofd FR8el tilrivg Sxdapsiemsur e t hat
the train balloon 20 is not expanded at these 10
regi ons making themthe flexible points during
ex pandhe Rallogm @ortianst £%, @2j esn hej eidgrydesr wepargiebuwiiia tsovalies ridge

bak | opgitictlandf j6i hecﬁfﬁ@ﬁ@éremtdﬁiétlww tvfin Ballobi 20 FRY Ib¥ fabricated
bondeg%nﬁ o% H,gﬂ%r g% i {)rgﬁ{aﬁ% canﬂlaﬁtnt? Iyo%r?n%ngs?ncn?r] I[I]ngﬁ are

I nste
30 i sa%@ﬁtoﬁw the priioe P?rﬁ‘é‘?'é'ﬁa fqmnftrw the semjifpomptiget balloon.
bal | ovie Béridtien ridds pRydidaldietritthd @phasdn&F B8 ¢aintbalidok &t the site

Cross LN _ .
porti %f‘;tfs?é{g%t%}ﬁh "in J]dlg eﬁ%rﬂ?h& tﬁ@p?iﬁ 'béll?ngb% Rg%?@)@%nc{eﬁ at these
t £4i nregiang 'aa'ﬂﬂgz*bem thedlexiip peigtes dutiigraxpaisiops Therestristipn dngg are
30 i ssezonas tathe Beliton 2, for x@mplepbyt dtbediel ofl frmply bor@es. of

the train balloon 20. This restricts contact to only
the connecting portion 13 with the central portion of

t he bRFFHEhKIPER 7o angihenembodien ippigadalie ek heliopy 20, an
nec hassysimelris bilfoow BolBdisédio inflafedhd ergl paftiohd1e1, hal The ®alcdA 30 is

3% i nexﬂ'l]éﬂa%rto by 4 Qrteeéeﬁt-ltkg %ro';@ Qé&% iRy inﬁ@dl%‘%nn%ﬁqulirsshaped

position connect | ng) ﬁ)
agai rf§’!'“°f‘?1 ét R A 8hibp daleop @006% t"’F*l‘Jéle i BRiloon 20, the central
Ci r cylogtton @h tHedatidvd 30ds eansysimdSsimdrdo el dridgan partidne @f the train

20, 3Dudas aTﬁlQFe@%lng ol ft;&lly 6&@ Ean'n%ﬁm%/gbrﬁal | Swihe ﬁentral

activated duri nlg tion of
aneurRPEier f ihe byl P’b?’ﬁ?’ﬁ%ﬂ“facet he distal section is
rigt ated fromthe proximal end of the balloon catheter

20, %ballgbn %ﬁﬁngéhﬁﬂaﬁim IS%HVF&%{R)F R:)Sa‘?lﬁg? ofJ tﬁ t?%?[t%i’l 20, 30 la ogjer

Initia ortl

when 1@ FPéX 60 |"@H!°a’d’8\’}?ec@ ang PP%*‘C?EH‘?SS‘W'FF@“@ R°é“°6f'3 PPﬂa
aneumysrhrane Sewinst tHelzaey @i iidch to abatbicobloaindiradiation tathe t he
”e”braﬂ@lﬁ'yélﬁss Iﬁesaloemgte/eté% Ulredla rdidta @&&Fﬁs@&m Wi ﬂgd

t hen t ortions , are conp expand

t8 d@ﬁi"’@ﬂﬁdt"H@'PQrP@B'P\E’E‘T"t Qe Fhe @osiidpn of We ?H‘?%YSN&J'S 9?%&5&"3"

i nf | ditd distal pedior EIotateth &orb &el ppoxdmal end af tHeciathubntcatheteynsb. A
the tﬁ@&eﬁ’ﬂﬁéﬂbﬁ’?r%cés% is u%gd |ail)9 tI{'e ond %&1.811501'1'"1 LU 8 RE er

f th t

agtr:il te?('ﬂﬂ’ilﬁ‘;’ r‘fsil?eﬁ'glf'e 'g?ﬁ %?%ﬁ tw feiﬁ’ctfeﬁéheoﬁ‘t? Qm‘éﬁnqyﬁ’s@ffs e

menb tEnesifidn arddanientstion bhite thembehe 0Fis Glightynadjiusyesinf reqdited,
Bhe SREMBA =R soreémq ¢ pizcﬁ\:mmétéy é,Jasnd%E t@a@lﬁowe medcpl

orientation sta ere nbrane orta
posi (PBeY- adir Ferstage ‘rtﬂﬁté’"ﬂf’é‘ﬁsy@ﬁwbﬁ@ek Is infiated tp-expancih %I

st agend pdrionae ¢ @alp tal €8 kac20rdi0 diagetehfon the Xipsastagechf deployment.

SUBS {if Widws ialifiohal it dftheti@o §RGA6ARRE 3 the membrane 15
PCT/ SG2005/ 000383 Ellinelfts 5 membrane
o towards the direction of aneurysm neck. The second stage of deployment is the

35 pos_t 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 nomnal dianeter 2.5, 3.0 or 4.0nm Thus,
the aneurysmneck is effectively sealed fromthe

rculation in the vessel 4. Two possi bl
‘ﬁég?{’gﬁ%ﬁ% for rotating the balloon 20, 30 ar%gT’SGZWSI000383
described: a nonorail 5 balY oon system and a pul |
Wre rotation system It is envisaged that other
nmechani sms for rotating the balloon are possible.
Referring to Figures 8 and 9, the nonorail balloon
syst etniemaminalgliameten 2.50h0 of4.Gnire. This [thecpaurging negk isaffestivein
when  gepldabhitee SIS GFBHIERN teoNkse£4,10. The di st al
section of 10 the balloon catheter 20, 30 has a
t hreaded groove 41 on the exterior surface of the
di st afwe pessiblgmeciansmg e setating the ballegn 20030 Fia desicijberipa mgnorail
15sm bamodre RgH fanena e wikr RitioR|syéehl A0B doBshed Tihet other

bal | O%Fch%ﬁ‘éaﬂ Poﬂoltéh %Méﬁéilo%rg plksile: | O catheter 40 or a

third TUunen al end of the
m cro- catheter 40 has a groove on its interior
sur f aréferrifg iUl 8 &ldad, it vabHopsilialidon tshterfl efais rdthticdfof the

t h b ' ' i Sp .
€ 944!:810&15@%58 ﬁ%en tﬁzﬂo—;ﬂ? tl%gﬁ%’?ﬁh%?@% '1§.&Hﬁ§ls§éf%€éetlgrq of

P L bPR gsheiar 2PiNGE & UTepdad raPYadtrPReS RHRSELALARTRC! the

t he OdisiaIVBtiona T hé @rodva pp & aprirdximatéin @ 0 i tatiGerh o Idngth from the

exter ém%mél%fo%ﬁ %umﬁ%& Bé[lb&gce&l%té% '.sg&!r!eﬁ %\ntl’rg nﬁué}? l-é’tnetéﬁgx ora

pul |
Dl 1 GO et il 1er; ToR cispl 1A o e grigroeHPIeT 0 es gV s
t hat ihteriovausistedt elathh @laticiship alith éghe glosieall diaild Isdloon catheter.

S?SCt i o:i)s?al sJJl]iSn g'r&gﬁh b? Elﬁ‘s{hl gr&r B@lln%c%h%hﬁg)eﬁ% h‘e@:r %‘ ?ela}tlve to

distal so oon

S of ndtie Balopn EatFelerairt Slegialn TORPOSiS T h) HeoHGP G be aRpec
pr oxifraat thd ikdrio0n egtatbr sukfaee.pr oxi mal end of the ball oon
21 fornms a rotatable joint wth the inner |unen 40.

The distal end of the pull wire 41 is attached to th

25 r dreigram e Figueesi8e 39 the MW"&@?‘P@“&V%%&"%‘"%F%W °<5H‘e
tdve rimtiahalist sentiart byoulliada themnpudiivdre 4t ltheat isrwoend drowrelra rd@itable

V' a %gbéggnrow E&t:ﬁrgch fnd E‘i&aldéeétiog bo E@ﬁtﬁuéﬂg tr‘%&sﬁa‘f sofl b of the

pr oxi nal

r ot athadaensdls T balieprn2y Btl%{'f'eé'btf’éhes@&‘%b&?nsezb""f%?r?fé“ead'Sta‘ and
I ot arpyoxinal rtnblldoetemdaarmetphmmhl shdibf tha dalobn 2h dorme mentataBle joint
' u”em;ﬁ%@rmeﬁ ra eﬁ'4§t heéal BRNoFRE tpwp Riré Qm .;F Qﬁaane& 3 Yhe

j oi nt ricat e ease rotatiaon
pzér td otai@\ﬁlg ﬁe?“ﬁ’é 2?; (fpan ‘Wsraé"”zi'ﬂ 2 GE0NE PP 3‘8 “Pti“tBW? F?Pé"’“ 20, enters
pr oxitheinnezhayen 40lvia ancipkdde pdort thorlistd pdrh@dwixitsevialtbe bnb 42 at
the il abaiRbiend6iihé (Ul wil rthdh bydigh unwi nd, which -
causes rotation of the rotat ab e section 20. Rotation
of the rotatable section 20 rotates the balloon 21.
35 | fThe hetatable Sectioh 20 lfarme at rotapojsint betwednitbe distabersina thsbinner

agai Rghen! Jhearﬁr}ﬁé' E%ﬁ%ﬂ@&#ﬁeg{bnt %'be Thd I'd'taﬁ Joﬁ'ﬁ HRPBE JubhiBfed to

pull wre e conti nuou for anot her
r evol°f#d @h““@’f of halfgserts Hhee Ppﬂuﬁpiﬁlgy 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
roiates the balloon 21.

35
If there is a failure fo position the membrane 15 against the aneurysm neck on the
first attemnpt, the pull wire 41 may be continuously pulled for another revolution of
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WD 2007/ 055654 PCT/ S&005/ 000353 12 the rotatable
section 20 to properly align the nenbrane 15 on the

. The rotatary joint is pressure_seal
§’§§W@%{§§ eakage of the inf|ation nedium. %Bﬁ?’ﬁﬁzqﬂﬂgoﬁ”s
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
bodily vessel 4 nust be determ ned. This may be
achi ethedotifgble sepfipmg0 tpprpeedly aligmibe membeanna JF ¢¥yihey pext gttempt.

r adi OpROkets jorit RAplassuet SddOtol NEiatISakhdke of MB EHflalETIBdium.

e o e R e T

Figure 14, optical sensor technol ogy such as opti cal
fiderincadet & déPloy thByndaRallReide t ®att thatB ettt positish, thedaiatidh of the

i ght ?Je lﬁ&h %rﬁﬁh% 'gf:&?(qgss‘ahg EQQ%r&é%%lﬁed Enig mag e )éhlrﬂajed by:

end o I's connect

whi chusgrfp §9fF?fée°h"P'§$M £ |ag’ﬁ%lP%aqt‘% agieragthepd 5? t° 1°°ate the
si gn a'iarféuryéﬁ‘l] 8 physiallyrisibg b radigpaaieswirerce usihgyiraguadd teshrolpga (for
real Jam P ﬂ sual i zati on system The optical fiber
70isro ated at the site of the aneurysm 5 until a
di% ference in signal levels is detected when |ight

ent erRefértyg @rfégure/ $4n dplical @arcer tehinolpgs stdhoas aplical fiber cable 70
ANEUI Y Beide) 16! FhrRh A Gec Eveq.gwd&rpme Sl PP ARELFHANRE e

t he evi ce LS ferrin
Fi gurREoqreal egd phige BP‘&ﬁ%\féﬂ?é 7%#& ‘?&‘fﬁ%?tﬂ‘?etaa BOsE 6‘11?%8 c?P'éV&“B)}“e
a W rlight signeka oo eldcttical $ibeaiar@te elattrickhvipieads 4r6 displayesiading@ real

| pe attﬁnetmaua%wsyﬁém Srhe %}s@a%le} ¥ is fdefed 2 RlCRO B tﬁQaa,e%rysm

ted ab t I
c oﬁﬂeﬁ?‘t‘ﬁ“ﬁ@ gﬁ\é‘g’ﬁ"fedﬂ S‘Egg g%afgﬁgﬁﬁgﬁ%???‘lﬂﬁ‘d'ﬁgaﬁgﬁ ﬁ@ Shdlrys

medi d@rce devpositiord 6. thd heeusystneh isaletedtineda yhelbim!lonmde expapdedaand

shapendBoREY ddiRk 86 |Szyep[g,3f,éar exanple, Ntinol) and 25
physically restricted fromreleasing until the balloon

reaches the site of the aneurysm5. Marker bands 14
. a1t HRefdadrgl todfigusen d5.t 4 eadicaopegues adtdnraenhdal 80nednestdd by a wire

<1i gv ggﬁg@geﬂé gfeﬁ]egt:? cegnéé f]de.g nggaqo fobte %%naweg@p@e.asuyome
st AR (R0, 5 MIUNE PP ie IATEn M OB Y, 297G the
bal | @omeiing f@8ion 5 Warirtai radriufectirepefitbke thedi@h devided. dhe amterzna
ﬁgn{_)r%{)r (INES %"ade' ﬁ'on$ %Lb heg ﬁ;&f@ r?é%fﬁ'late @'\c;lte Efanﬁf@ﬁ@tmoi) and

0P el Srorph Yook Ngreng o i elPeiy R R Mocteag the
t 0 n(mew:mms@ Manker ibandsriy# dnghé hallove swkine markehsed 4ocl the oredical
cat h%ﬁée G abidt Qﬁ Sgsﬁk')ﬂﬁb |thé h&m@&ﬁwg %ﬂloﬁ‘ quacl%@s e Sseurysm

the an sm ne S Wt
The PR AREqlE ASSER SOTRIRTE oA RELg Seansesdd when the

cl earbelipos @hfR2igpartiaeexphndpdn@mde tf artdnea ﬂ@mnelmed 1tsptings up
tige zan@wtwégnaa@ﬁkmw 'aﬁ@si@ﬂtﬂ) ri?JQI'ie@F?thst hl@%ssetm 'hfé dr&Q0re

's ¢ On(?rteg%y tl%é ante na 80 lsd Iogv%o as osneot cauge al¥y |njury to tLe vessei 4.

The balloon catheter is rotated uniil 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 alignment of the membrane 15 to the ansurysm neck using
| angiography. Next the balloon is comp[etely expanded to cause deployment of the
medical device 10. The antenna 80 remains mounted io the medical device 10 and
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nmedi cal device 10. The antenna 80 remains nounted to
the nmedi cal device 10 and SUBSTI TUTE SHEET (RULE 26)
v%) &237/ 055654 PCT/ SG2005/ 000383 13 renmmi ns W_t
BB sm 5. The bal | oon catheter is subseﬁ‘&gﬁﬁ(&qs"ﬂomsz’
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
device 10 at the site of the aneurysmb5. IVUSis a
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the nechanical | y expandabl e devi ce having an exterior
circunferenti al d squ ace at end porti onsgof t he PCT/5G2005/600333
nméchani cal | y expandabl'e device such that the exterior
circunferential surface engages with the i nner surface

of. the vessel so as 10 to maintain a fluid pathway

t hrough sai d vessel when the end portions of the

mechani cal | y expandabl e device are expanded radially -

outwardly to the second position; the nechanically

expan HMevi ce havi ng an exteri or

non-circunferential surface at a connecting portion

of the MeCRU4kA &éhc@i%?%@l%@& ML Yoy veSsef RIMEE bn adetirysm
t he eﬁd portions; an _expandabl e nmenbrane ext endi ng
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su¥face, tamechanibalyempandgabidesineegpandabledoparias pbsition to a
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wher eé;&erﬁ,mc@%ﬁﬁ@di smc@a{gbgéemmﬁ @rfémide‘é Qfifale &Itﬁar@hset % as

I o din
ol o Pl ¢ e ooy Biioh 27 deaeB e PRsend Rl fr e 1
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menbr ane extends Ion ne ex%na re exterj

non-ci rcurit et e sur Ace and "4 %port PEh o ?f the, gterior non-
ext ergirgymferentia atrﬁae? dhr membrape fSa@@araﬂed dm Cei3P@tse tth expangion of

‘port itﬁé]ﬁecrﬁmcaTh@x;ﬁﬁ&’aib@eje&wor ding to-claim1l, wherein
each | Onglm‘}hlé% ﬁe o ne ng pgfﬁoncgaﬁflhén%ﬁ p@mﬁ?’rﬁ tg %heogne’ury@m

first incliHed sec
s¥¥corigek jsHelt thae dhes @eswalﬂéfﬁi aegibeane ophstusts e,bIQOS @Watfan@t the
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4. The de\(«vhgl% a%‘l%or ne%mgt p({ﬁh) I@ni;}ns%@ %r gful%li ag %R&ﬂyﬁal

markers are  positione
devi deembgrse AHEMING ¢loaqiani 24s | R¥RIENEP dhes ilagBiingy ax'éf of the

the dm¢hanealitexpariiablepévisgirent. 5 5. The device _
acor di ng h0rofhlidl Bhghudidd Fefblhs bRSnERBMNEEEY BPadiPbliE Fhiing

'S made
members to ensure the device is not extended Iong[tudmally beyond a

predetermined longitudinal length; and
wherein the deformable linking members are “C” shaped.

30 2. The device accordir;g to claim 1, wherein the membrane extends along the
entire exterior non-circumferential surface and a portion of the exterior
circumferential surface of each of the end portions.

3. The device according to claim 1, wherein each longitudinal member
35  comprises a series of: a first inclined section, a straight section and a second
inclined section angled opposite to the first inclined section.
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froma radi opaque material, the radi opaque materi alpcrT/SG2005/000383
being any one fromthe group consisting of Platinum :
Iridiumalloy and Plati num Tungsten alloy. 6. The

devi ce according to claim1, wherein the device is

made from stainless 10 steel ,or Nitinol. 7. A

delivery system for delivering the nedical device

according to claim1, the system conprising: an

i nfl atabl e menber to expand the medical device from

the ffrst PELeYieaReoeding E’B"at“hé wheteladipragye magiers are

I ot at @isitienes psthe distabends bidbedeavioe tomablarcea visgkdivatior andpokiiening

bodi | % 1e&Rsied durdepideneur ysm det ection member to

detect the |ocation of the aneurysm relative to the

medi cal device; wherein the rotatable system and.

arfeuriysm déedeticeoarcordingtorciagm ,uwhereinttbe cdbBedtiog petini ingade

port iy 4 %dﬂﬁb%iué hﬁféﬁ&l‘ Hé Félﬁioﬁ%he hﬁteﬁ&l%eﬂ& QY &é%ﬁ%&‘gmup
when t he such that the

medj cal.  deyice i s expand
o pa B G s PR aly G BT er ST UPhn ¢ o t he
aneurysm 8. The system according to claim7, wherein
the igf | atyablugvicicBing © cRint 1, NnBreindRe RAlck @adalrom stainless
g%ynngtLlri\"b l oon. 9.  The system according to claim
WP % train balloon conprises a plurality of
bal | oons that are interlinked by a bridging portion,.

each shal | aodeliveryd)3ieRirotdieR@Arty tROEodi&d BdvB aBordiftfto claim 1,
medi ﬁ@ﬁlﬁ’(g'ew ce upon inflation. 30 10. The system -

acco CRSOCPE" 9, wherein the bridging portionis.
formed by aninfpieble mgmbentesipandthe ordied! devicedropHie firstopition to
Q@8NS ikePdeBorddip@sitidrti N bal | oon at bridging portion. 35
11. The S)é§t

em.according tq claim8,. wherein.the
noymorr | BTREAbE EtHn o ita heGnadied dBucd TAC ol Ssol anc
connect ed appneurysed deteclianl njemthgpiodetectdraipeatipn efdhe angyysm
AVENR§tEvStdthd mBdiddl £5e2805/ 000383 16 each bal | oon end
portion expandin ortion. of .cal
vt Co up SHERRI BRG] <FEn Bl 4o letedin FBibE Anpure he
@P ai gernectipg eprdipmis paritioned RrexXpHl &0 e greswismategk winfamppdicy
bal | geviceSy&ipanacarsudhithat thed dxpanided MbmbrandysstredR bidod cirddiion

syst ?oqhggrgegfyg%ng to claim12, wherein the nonorail
bal | oon” syst’eni conprises a first shaft in mating

‘relationship with a second shaft extending fromthe
8. . The system according fo claim 7, wherein the inflatable member is a train

25  balloon or asymmetric balloon.

9. The system according to claim 8, 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.

30 . _
10. The system according to claim 9, wherein the bridging portion is formed by
applying a restriction ring to physically constrain the train balloon at bridging
portion. -

35 1. The system according to claim 8, wherein the asymmetric balloon
comprises balloon end portions connected by a relatively smaller central portion,
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i nfl atabl e nenber, and novenent of the first shaft :
al ong the | ongitudinal axis. of the 10 first shaft'I.C’I‘ISGZ(")S‘mo0383
rélative to the second shaft causes the inflatable
menber to rotate and the nedical device to rotate in
the bodily vessel. 14. The syz{% em according to claim
12, wherein the pull wire rotalion system conprises a
first shaft in mating relationship with a second shaft
extending fromthe 15 inflatable nmenber, and a wire
woundeagh g@l'ﬁfeﬂ e @odiph expanditaasch and rerlion gtibe mpdieghdevice tiper
shaf tinféh.secured to the first shaft, and novenent of
the first shaft along the longitudinal axis of the
first shaft in a direction away fromthe second shaft
cause¥- t he e sYstem 2aspingia g, 7t whareld Kie&otaiable systemiedi cal
devi asorbail ballodd $ysiefh dr ball wikkadiation sysiemel . 20 -15. The
system according to claim7, wherein the aneurysm
detection _nmenber is any one fromthe group consisting
of . opticdhe §’@f?§b‘i‘9°°ff"§€¥‘lfﬂﬁﬂﬂd§- vdsteinRa mARRsg! ballogr gystem

I Nt r aompdsab afirstdhaft momatingl refatididBip. witR 3 sééond St extesdiggfrom the
accor; : (-

£ anoitepdenfie ol i om St R Rl 150 By 68 onpERR o of e
dfeurt YR shaftagielive lodhe srcond Haft stusehibe nfidanis samber & itefeand
t 0 t hiee metiiabdelvicel ®wrbtae in the tadilgrvedseled i f a difference in
light level is sensed. 17. The system according to

cl ai m 15, _.wherei n the radi opague antenna head 30 is
movadfe fIBRPYAeFArydirety 1 2ivRreingheppl e &iRfian system
posi tcooprisemafirst sheft inoedibg eiatiofshiptwite aaemud yisafhexiehditg froen the
419t hRa@RE efberdS Hfre wouREhBLME e HrclibeldAfa S0 BAR €

antenna head enters wthin the aneurysm AMENDED SHEET -
| PEAF%@M shagt and secured to the first shaft, and movement of the first shaft along

the longitudinal axis of the first shaft in a direction away from the second shaft
causes the inflatable membér to rotate and the medical device to rofate in the
bodily vessel.

20
15. The system according to claim 7, wherein the aneurysm detection member
israny one from the 'group consisting of: optical sensor, radiopaque antenna head,
and intravascular ultrasound (IVUS).

25 16. The system according to claim 15, wherein the optical sensor transmits
and receives light directed towards the aneurysm, and the location of the aneurysm
relative to the medical device is determined if a difference in fight level is sensed.

17. The system according to ¢laim 15, wherein the radiopague antenna head

30  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
antenha head enters within the aneurysm. ‘
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