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25 A permeable and porous membrane for a medical device for insertion into a bodily
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Summary of the Invention _

30 In a first preferred aspect, there is provided an endovascular device for insertion
inte a bodily vessel to treat a diseased, damaged or weakened portion of a vessel
wall, the endovascular device comprising:

a mechanically expandable device expandable from a first position to a
second position, said mechanically expandable device is expanded radially .

35  outwardly fo the second position such that the circumferential surface of said
mechanically expandable device engages with the inner surface of the vessel so
as to maintain a fluid pathway through said vessel; and
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tissue in-growth for faster endothelialization. The
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The porosity of the macro-porous membrane may permit blood supply to

perforators of main arteries.
The size of each pore may be from about 20 to 150 ym for the macro-porous
25  membrane.
~ The distance between adjacent pores may be from about 40 to 100 pym for the
macro-porous membrane. | '
The thickness of the macro-porous membrane may be from about 0.0005" to
0.003".

30 .
The porosity of the micro-porous membrane may enable enhanced endothelial cell -

migration and fissue in-growth for faster endothelialization.
The size of each pore may be from about 1 fo 30 pm for the micro-porous

membrane.
35 The distance between adjacent pores may be from about 10 to 100 pm for the'

micro-porous membrane.



WEOr2887/98738he nmenbrane may be from about 25% t o PCABG2Da060628

m cr o- porous nenbrane. WO 2007/ 094738
PCT/ SG2006/ 000028 3 The ratio of the material surface

a macr o- porous nmenbrane and may be from about 75%to
100% for a mcro-porous nenhrane. 5 The pores may be
spaced equi di stant from each other. The pores nmay be
spaced apart at a first distance to each other at a

fir Ecgt%fqﬁle m%ﬁlﬁa[ fsﬁﬁatcg %{ea%‘? ﬁfé%n@‘ﬂgr{e m%f bé"'fr#ﬁ 99&&1 25% to

di stance to ea er at a secon

of e fer FoPecrePorgus megtbrape gnd mads f{S’é‘ abayk 78% to H%%tf?fea

Si z@icRfposAsmgaisheat a second region. 10 The first

region may be adjacent to the diseased, danaged or

weakened portion of the vessel wall. The first region
SrayTherRemsmayibelspensd eatigisiendmaraach AlGesecond r egi on

basﬁd’ Fﬁ"’est 'h@ bélbpaeed | Ia;ﬁhmt &fa fbtafsarfck Qwvebdh 6the & @dirbtyregion
vess n C ov
endSY 5%’{{‘3{ ] ac%aa \P%ﬁ apsfl secolg'(P & gtgnce tQ S&rxc% otﬁc'er B %séé:gﬁ&jregi‘an

vesthelsize of each poreat @iffissd eegion marmwréfpamm'ﬁ%@f@ach pore at
porgge@a,d}gg@ vessel wall, the endovascul ar device

exp 5 SI F"%’Qf‘ Vibe hﬂ?{aﬁlﬁ %‘ﬁ%ﬁ'ﬁg g,ac%mgggcgtérc%%gened portion of

poslhet\fe@ﬂe! wghi d nechani cally expandabl e device is

eX AREGRY rdoffli ridy dhcowiter DitoWRbHE bkttt RBcoHBTENISh PASH bh @k
such that _the ¢ %P@entl al] surface of said

rrecdl'f%‘ﬁﬁ'i"’t’fﬁftf!?}’dég?ﬂéfh@ Y §&8ffte engages with the inner

surface of the vessel so as to maintain a fluid

lspathli“ﬁ@lécénh raQH&li‘ théb & Hrﬁﬁ&éad an @rmv%cﬂiﬁm\ﬁ:QQOlcsﬂé@ﬁdnq&o a

east t1on e circunferential surface of
salbﬂd’Wé’é’FF’o?hF ocgat ¢ d@ﬁ@%ﬁ%@ﬁﬂ@e@ 8f wegkenedspoffiet) ¢ 3 vespel wall,
e giadhdoRistylar@spenchniprisingtevi ce i s positioned in the

bodi | y rﬁé%%hraéﬁaeﬁg%mﬁretda% % fr8|¥le£ ﬁ.};s@ks%éut%ﬂ% a

t he dlsease
ve$seeond V\Bﬂsl“m apgd vmeqhémﬁa"v hexpaegablea ﬁev"Pes igreeerparipd rfpgially

20 BI QGIATRRL tobihe decad yosmoasshamat Qhe BﬁiLMﬂ@'éntlal Berfdeal of R
el ure n ase
R B Fexe8 B eaeE R R A e e VRRel

25

30

35

ena@tnasmma!ala fidig\pathway &irdugh exid gebsel and t he bodily
vessel . a%ﬁ% SBvey ABYash s ;ﬁﬂ%n%‘ﬂnef Eitnteiéhtial Rce of

consi st n% . fluorocarbon surface-
sald mechanically expandable device;

wherein the mechanically expandable device is positioned in the bodily
vessel such that the membrane covers at least the diseased, damaged or
weakened portion of the vessel wall; and

wherein the membrane is made from a biocompatible highly elastomeric
polymer, the polymer being a polyurethane based material with end groups to
minimise narrowing of the bodily vessel after the endovascular device is inserted

into the bodily vessel.

The end group may be any one from the group consisting of: fluorocarbon surface-
modified end groups, and polyethylenglycol and silicon surface-modified end
groups.
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Bri ef DescriPtion_ of the Draw ngs .
In a third aspect, there is provided a porous membrane for an endovascular device

25 to be inserted into a bodily vessel for treating a diseased, damaged or weakened
portion of a vessel wall, the membrane comprising:

a plurality of pores, the porosity of the membrane being defined by the ratio
of the material surface area of the membrane determined by the size of the pores
and the distance between adjacent pores;

30 wherein the membrane covers at least the diseased, damaged or
weakened portion of the vessel wall, and the porosity of the membrane obstructs
blood supply to the diseased, damaged or weakened portion of the vessel wall and
enhances healing of the bodily vessel.

35  Brief Description of the Drawings
An example of the invention will now be described with reference fo the
' accompanying drawings, in which:
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25 c o\Detajled Description of the Drawings

Referring fo Figures 1 to 6, an endovascular device 10 for insertion into a bodily
vessel 5 to treat a diseased, damaged or weakened portion 50 of a vessel wall is
provided. The diseased, damaged or weakened portion 50 may be an aneurysm.
The endovascular device 10 comprises a stent 11 and a membrane 20. The stent
'30 11 may be balloon expandable or self-expandable. The membrane 20 covers at
least a portion of the circumferential surface of the stent 11. The membrane 20
comprises a plurality of pores 25. The porosity of the membrane 20 is defined by
the ratio of the material surface area of the membrane 20 which is determined by
the size 21 of the pores 25 and the distance 22 between adjacent pores 25. The
35  stent 11 is positioned in the vessel 5 such that the membrane 20 covers at least
the diseased, damaged or weakened portion 50 of the vessel wall. The porosity of
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30  isolates the aneurysm 50, The surface of the membrane 20 is molecularly altered

35

with different end groups fo isolate the material subsirate of the membrane 20 from
direct contact with blood, and cells’ environment of the vessel wall. Different end
groups were added to the material solution during its synthesis. The following end
groups were used which covalently bonded to the substrate: Silicon, PEO
(polyethylene oxide) and fluorocarbon.



| ess space. The specific pattern of porosity provides
free communi cati on between blood and vessel wall

WO EIMBB8enhance heal i ng of the vessel 5, and BEER:2006/000028
covers and 30 isolates the aneurysm 50. The surface of
the nenbrane 20 Is nolecularly altered wth different
end groups to isolate the material substrate of the
menbrane 20 from direct cont act wi th bl ood, and

~cel lT‘ﬁ'S vver < %%br&f zﬁh@im 19@“ a H‘Yﬁéci acch%&?ﬁQEpﬁ@gﬁon

grou tiron rin
sy nPE@% pevicetiQeNexb ety fagiers agconsideret pee gige g1 ﬂm Rijglge
c ov dinentibly 24) @B dettbhtconttivde tLths inattial ratBiok ihe aiembRire 285
(pol yet hyl ene oxi de) and fl uorocarbon. WO 2007/ 094735
PCT/ SG2006/ 000025 7 The design of the nmenbrane 20 is
? ni £reIsiag 2d éxrasasiiablg whee B\ed‘i"ﬁﬁ%" e F0rein dypiifferantistages. of

t he nalasty,cas dedignddrafid ménbfaRrediBii ‘6 a64pmy8d"aA Rinctional

%Pg%ggﬁs% ex%%rvﬁefe tﬁ% a% Jma p%ctkaléﬁddgo“?? sagé n?l@l?llﬁa? liha%%he '%§

nmenbr ane
20. d@‘@éﬁ@@%@%?ﬂ%ﬁ%ﬁ@ﬁ%?é when the menbr ane 20
isin tw different stages, nanely, "as designed and

n ctured "as depl oyed". .A functiqnal
1 o R e ion 27 & ot 1 Be st actured B80art ome pors 22
si ztom #s adisgentaorasHzashiphte 254vay tgcsphepgdiom agincentppres ap 1
by varib@8is@hcedf PrdferblyOeqliditant BorBiy G sibd B IRis@Rted th Fighite
oA iPich TS G frh o StS 5 PR SR Pued Slaid =
f r oﬂtﬁaﬂptamdgﬂ dupensws az 23z differdnigiags efftbeememBiasé 20 abl e
15e q Wil Sf&raékﬁmg rdﬁé&rﬁflﬁrehﬁal[? gﬁlbﬁ&lﬂdfﬂéﬂyl 3i J’nh‘a?ttd' Gdr€ dizb B4, bndge

gure 2, means all distancés from one pore
t o ‘i'"!‘%”séﬂfx“f 8%&%@%6‘?%99 HeRsusgl g fwo fupgtippally psigted,3tagase as
d| manmd&n@&umﬂ" ahdf*hedepidyeaTihes'ad tedigned bedder ane

I o ngl %ns% it 5‘1 éje? ﬁ%n tﬁﬁaé{? S@ngfugdgé i &@gsf-icﬁ{ %:ﬂé%gy b YacR of 1

d|ﬁﬁﬁ$|ons 22, 23 can al so be measured in two
zofunct|onally related stages: "as designed and
fac d’ The "as_ designe
or 1Ml i orecf e HepqPiEh o leral o TR the ot
br |Sdg@cemr¢ae0ﬁ HeamenitPaneZD vith respeglde the ogter fiameter of thegent 11.
Matpplidril raﬁ@.tnbpber ﬁBr%E&téd%n?:Qt%erﬁlﬁt%O@H Whdle me peReRELE!

covera respect to surface area of
t h&aRs P‘E&%‘é alfe e theRerrentage graferfal covrrage: iptiRettQr of
25t hévcaterage 2 %. porasint. Matafal ratid ¢am abs@\beleeprespd és'est ed i n

pe rnﬁﬁl}lta@tgn%d'f gola né%%roge&' %&P% HRE ﬂﬁ"&@ﬁ:%a! BB SERIR 'bemraa fhe

e Sane as rcentage mat cover age,
| s maienigbyatiostagns Weqoawakom/efw@reo%ﬁ%ﬂ anﬁ/at@e.dérne'}salm?a

can al so be expressed in "as
The main function of the membrane 20 is to cover the aneurysm neck and the
30 damaged or weakened portion of vessel walls to repair and heal the diseased
portion of the vessel wall. On the other hand, the membrane 20 allows all engaged
vessels including adjacent micro-branches such as perforators 55 to stay patent
after placement, if necessary.

35  Two embodiments of the device 10 are provided: macro-porous and micro-porous.

Macro-porous
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t hsapplyds sibstantialy pravented fjam Goﬂing into the aneurysm 50 At the same
time, the pore pattern of the membrane 20 continues to allow a non-disruptive
30  supply of blood through vital microscopic vessels (perforators) 55 located proximal
to the deployed device 10. '

~ The device 10 uses the antagonistic relationship between the sufficient reduction of
blood supply to disrupt and thus heal an aneurysm 50 and the maintenance of
35 sufficient blocd supply vital to keep micro-branches (perforators) 56 patent.
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Turning to Figure 85, a slight reduction or disruption of blood supply into the
aneurysm 50 due to a specific pore pattern of the membrane 20 positioned against
the aneurysm neck disperses the high energy flow impact directed at the distal
35  lateral wall of the aneurysm 50. It is at the distal lateral wall of the aneurysm 50
where most aneurysms 50 grow and rupture. Therefore, the membrane 20 will also
_lead fo an elimination of potential rupture of the aneurysm 50.
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be incremental or progressive.

For the least materiaf ratio at areas away from the aneurysm neck region, the

35 material ratio is made as low as possible using large pore sizes 21 for the following
two reasons: to allow blood flow into perforators 55 that may extend from the
parent artery within close proximity of the aneurysm 50; and reducing the amount
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small vessels near the diseased vessel wall is not an issue. Patient survivorship
totally depends on effective blockage of the aneurysm 50 and porosity may
enhance healing process and also endothelialization.

The membrane 30 of the micro-porous device 10 has pore sizes from about 1 to 40
um and bridge dimensions from about 10 to 100pm in either “as manufactured” or
“as deployed” stages. The overall material ratio can range from about 75% to 100%

for a micro-porous membrane 30.
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aSTt?equbricious layer 70 may be made from, for example, hyélrophilic PVP
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properties of the membrane 20.

Stent markers
35 . Turning to Figure 6, special stent markers 15 may have incorporated into the stent

11. This enables accurate alignment of the high material ratio (high %coverage)
portion of the membrane 20 against the aneurysm neck. Precise alignment is
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non- porous. The nenbrane 20 is made from Bi oSpan FTM
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Referring to table below, inifial in-vitro biocompatibility tests have shown that when
comparing three materials: BioSpan™" and ePTFE, BioSpan F™ was the least
thrombogemc as illustrated below. Turning to Figure 9, further animal studies
confirm superior biocompatibility using BioSpan F™. An endovascular device 76
with a membrane made from BioSpan F™ is shown on the right fliac arteries (left
side of the figure) which shows the vessel 5 remains patent with minimal
narrowing. BioSpan F™ also exhibited an unexpectedly good healing response
compared fo all other types of material and variations of BioSpanTM. For
comparison, an endovascular device 80 with a membrane made from a control



envi ronnent of small bl ood vessels. The sel ection of
Bi oSpan FTM for the nenbrane 20 of the device 10 in
WOr2081994¢8smal | vessels is preferred due to it PE@EHEG2006/000028
t hronbogeni ¢ and heal i ng propert| es. Preferably, the
menbrane 20 has a specific 1pore pattern as descri bed
earlier to obtain better results. This is confirmed by
a 20 series of in-vitro and in-vivo experinments,
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| eera e PaKCeH AN PR ik Bpuce ot stfgoftlot 38

Suembmahe pads faimBiaBeanF 1 iowowe §f thﬂé‘?ﬁs"é?" afteilfe‘p( fightide of

it idhishéwe1 638 PO % HaFBlving Bf tReesstl 50f  Adsor bed
15 Ad@gfglﬁgw% protein found protein (g) protein prote| n

(g/g) (Pg/m) /cnR2 Bi oS an552§ 4 230 BioSpan F
3 éthé&n&e;&?s i@ie veRIBES 0BheBioSpan ) BT USNGBE SAIPE AYTACH
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| 20  PEO and silicon end groups.

It will be appreciated by persons skilled in the art that numerous variations andfor
modifications may be made to the invention as shown in the specific embodiments
without departing from the scope or spirit of the invention as broadly described.
25 The present embediments are, therefore, to be considered in all respecis

illustrative and not restrictive.



pattern had a | ower degree of narrow ng and thus had
better healing properties than the solid covered
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10 material suitable to be used for a small vessel
endovascul ar devi ce 10. An Pendovascul ar device 78

Wi th a porous nenbrane nmade from Bi oSpan FTrmis

shown on the right iliac arteries (left side of the

f igeeceanhi ch shows | ess than 5% narrow ng of the
vessel 5. An endovascul ar device 79 with a

non- porous/solid nenbrane made from Bi S FLo'.
sHown o endovpesplier ideyies: Tofy PRGN Q& E?éﬂg F\%gsec!)} ° f%éaf_' Re
f i qieae)d, Withsged shevskedds Honliod@Va vessebvdlinthe gndavarcUipe S8 dte
5. Other materials include variations of the Bi oSpanTM

faci?mpg}s"f%i ng the sane surface i,fying.end gr

t echni cuechsticalivernandailg device i%ﬁ’?mggb’%f/’?? 2ihpostion
OrRUEHR: podiers Said Mattiapichtyrapardable devidsi inSpandarigadially

Bi oSpa TMis rf. i fil tPdurfabd &F said0 PEO
arf rﬁﬂYEoﬂe %Wdaéégﬁ&ggcﬁ?%ﬁbﬁq J_gﬁgr%%ﬁr eci gs ed by .
peaneshasicalik xrapdabie flevie cagages Wit the, e B TecR A M ENEF oo
angd/i® haintdfy fidiC@iriven Shroigh skl veestt ehd t he i nvention as
shown in the specific enbodi mrents w thout departin

f r om t hemeabee covesipg pi basifa pdvéon efibs ercymiarentsl $4aEs of
?gs%%r kQ&%mio%@r %@&d%’fa%ls fce EIHROALABAKS camprsighe rpraiye of

e consi [ respects,_ illustrati
r eporas; e RAsoSiyGf MP‘B@V&%%g'ﬂﬁ?@@ﬂdﬁg%dgt?z‘g%%g‘\?@g
CleBithe Area/dT tRE Guwibsamal duterchineticly fher sizenglethei eates ang the
bogli | essel _t .a diseased, damaged or
mé%*ﬂﬁsge 8???%ﬁmé%ﬁb essel wal |, the endovascul ar
devi Ce Wik ﬁé&?ﬂi'cait@ éﬂs&&?piec(ﬁsltvicy iepmimdedgliretr@emdme
expandable froma first positi

ooeRael chieh Bt N TReRHTS: PPYFT 2 drarh i, fjEcsdd, damaged or
expaaneiRd Forbnadf|tye vesstwsaltithe parosityeof Jer: BIFENDIHE| PPHIFUING
i;bg%gts:ﬂéélgf foqﬁe &ijsefag%ﬁ;{gjﬁégﬁgd G wedkdnka porie oftiad ¥bssel wall and

n y expanda devi ce engages with the inner
s lanhansingdeaingof (e badly veeho as to maintain a fluid
pat hway t hrough said vessel; and a nenbrane covering

at least a portion of the circunferential surface of

sgj d hani cal 'L‘?%ml irCie nidibrdRITD RS from a
c%‘pr imsaﬁ}?gé]eé{‘cﬁla%érééﬁﬁy 0 f)g&g?sé'i tﬁe poFosity of the
mehidsoapatiblesiighly elestanrsig PBYMERe ratio of the materi al

surface area of the nenbrane determ ned by the size of
the pores and the 15 distance between adjacent pores;

3. The device according to claim 2, wherein the polymer is polyether urethane

(PEU) or polycarbonate urethane (PCU).

4, The device according to claim 2, wherein the polymer is a polyurethane
based material with an end group, the end group being any one from the group
consisting of: fluorocarbon surface-modified end groups, and polyethylenglycol and

silicon surface-modified end groups.

5. The device according to claim 1, wherein the membrane is a macro-porous

membrane or a micro-porous membrane.
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wherei n the nmechanically expandabl e device is
positioned in the bodily vessel such that the

weakened portion of the vessel wall, the porosity of

t he nenbrane obstructing bl'ood supply to the

di seased, damaged or weakened portion of the vesse
wal | and 20 enhancing healing of the bodily vessel.

2. The device according to claim1, wherein the

menbr an |s made from a, .bi_oconpat

o1 Bt P BoEA S bipialh SrHAURR I eStort 8t macp porous
c| aiemb2ane\plewisiblot lepplydd perforators opwbiparterées. ur et hane
(PEU) or polycarbonate urethane (PCU). 4. The device
according to clain12, wherein the polyner is a
ponure ange sed. mat er | al end

Send- gr ohjée EYIFR a%?ﬁg?""gﬁ% CH'?)V'?T P’H&’e&‘a‘ﬂe S'zefg 23n8 |ré hsiefrgom
ofabmﬂEwuwﬁmanﬁbﬁhsum@aﬁenmodhﬂwemeend groups, and

pol yet hyl engl ycol and silicon surface-nodified end
groups. 5. The device according to claim1l1, wherein

th gr ge B‘S,F‘% H S %%Prgﬁé 9 ﬂ% ‘?5@9, %&Qﬁnc% befveen adjacent

P@ér@@mmmso1mmform@a¢mrp%@san@nhf@1mg to claim
5, wherein the porosity of the nacro-porous nenbrane

10 permts blood supply to perforators of main arteries.

5 7. The devi.ce accprding.to_cl t e
of %each TP rEVIFS 2¢5gHHg gﬁb@ﬂ'ﬁ" 50“'[?3(59'33'66 %ﬁ gss tng oo
mapdsrougroernbraneris fromaheut 0900 t@0.88%i ce accor d| ng to
claimb5, wherein the distance between adjacent pores
i's fron1about 40 to 100 pmfor the macro- porous

menbr ane, devi ce ,accor di

whé-ei an‘%Ee‘i“h"l aé"'R?T ing, to flaim| 5, WHEEINS ng B%@%ﬁs"%?&%‘?rgr? M98

15fr mﬁmakmutensbléwaﬂiameﬂ @ndobalial caDmighition ded itiewedo-gusmih ﬁ:gg

to in the porosity of the m cro-porous
15frre '{rngﬁ‘g"%gtﬁ'es enhanced endot helial cell

mgration and tissue in-growh for faster
endot helialization. 11. The device according to claim

5 11Nher The dé\hﬁé gcardingfto el 5p@hereingthé isizenof abeupord i Hom

'%%f% ,,?fon]hg -?gﬁﬁ@mgﬁmﬁ@ne 20 12. The device

ereln the di stance between

20 adj acent

25

30

12, The device according to claim 5, wherein the distance between adjacent
pores is from about 10 to 100 pm for the micro-porous membrane.

13. The device according to claim 1, wherein the ratio of the material surface
area of the membrane may be from about 25% to 75% for a macro-porous
membrane and may be from about 75% to 100% for a micro-porous membrane.

14. The device according o claim 1, wherein the pores are spaced equidistant

from each other,

| east the diseased, danmagedCdySG2006/000028



WORBVYRETI8 of the material surface 25 area of ROTEG2606/000028

10

15

20

25

30

pores is fromabout 10 to 100 pmfor the m cro-porous
menbrane. 13. The device according to claim1, wherein

menbrane nmay be from about 25%to 75%for a

macr o- porous nenbrane and lfay be from about 75%to
100% fora m cro-porous nenbrane. 14. The device
according to claim1, wherein the pores are spaced
eqlgl di straifevicd gammadﬂ clakherwhesin e p2Ge AfosnEpaBapart at a

%C%%Q%OOOO ét7 9t rediDf aAE HirhEr Sfe6&Y sliaRtat bGecond

pores-are spaced apart at a

f|d1smncg|im8&h9t§le't%aé8%q*?d6‘ﬂ%‘r at a first region and
further spaced apart at a second distance to each
other at a second region. 5 16. The device according

tr 218:: loﬁl '\[ng dev%é? %Ec%'rc[\'ﬁt B%=ith 4 ewﬁéreﬁatﬁ@ siP®bLedth pard atr Sfirst

e Si ze of each pore at a
s gegiortis seglles than fie S'ZPWée%j%\PPE?ea AcEHEI P Y0 claim 15 or
16, wherein the first region is adjacent to the
di seased, damaged or weakened portion of the vessel

Walg fi 113}e]t%wcér D& ol 't&&aiﬁc‘ﬁﬁod'rq b%éréln meaird’ﬂ'eb?on is\Bdsczhn

I on encounters Ioo? oW fﬁfore t he
sdcﬁndilsee@doﬁméﬂr wskeneg nartieg @ tp%ﬁesﬁf“ Y ood flow in
the bodily vessel. 15 19. An endovascul ar device for
inserti on into a bodily vessel to treat a diseased,

gagedr Al geWEs ala(c%gr%ﬁg ‘Pc%lél}noll? @ﬁer@n Yﬂaesfﬁﬁ |reQMil| éncodnttﬁs blood
ovasdf1%YeY e o bodl
eﬁpwrhme @ijmcbfeés@b&ﬁiﬁﬁb?fbmﬁr‘{ﬁ’ﬁ?@"fq P@Pd E‘S‘gl %/I i iod

a yes&ONd position, said nmechanically expandabl e
device is expanded radially 20 outwardly to the second
position such that the circunferential surface of said

@h ani ga fehy%vgé&lﬁp 40 E@ f&‘e Ws&fior? nrﬁ@gﬁ Dolyt Vesbdietol heatra

face o e vessel as to ma| n
pai:mae;d gamagegier yaa'@n%%fw" of 13 ﬁfﬂ aei%‘S"‘Eag{‘}gar’ deyiee
atoohpAsing: @ port| on of the circunferential surface of

d t
rrechani LHPRYIEY h‘ﬁéﬁ*ﬁ%‘@%@&?@?’%’dgﬁﬁggﬁﬁa?gfcé’j“‘n"“t‘ﬂﬁ

b abongd posiiers esid meoimnichltexpandaple ﬁBYl%ﬁ«]Ié XA B aast
h&%r@[ %Stﬁgsecgmign Slich VR Beregnfp@ntial surfané of daé
vesse

mechanically expancrl]gale device engages with the inner surface of the vessel so
as to maintain a fluid pathway through said vessel; and

a membrane covering at least a portion of the circumferential surface of
said mechanically expandable device;

wherein the mechanically expandable device is positioned in the bodily
vessel such that the membrane covers at feast the diseased, damaged or

weakened portion of the vessel wall; and

wherein the membrane is made from a biocompatible highly elastomeric
polymer, the polymer being a polyurethane based material with end groups to
‘minimise narrowing of the bodily vessel after the endovascular device is inserted

into the bodily vessel.
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wherein the nmenbrane |I's made from a bi oconpati bl e
hi ghly el astoneric polyner, the polyner being a

m ni mse narrowi ng of the badily vessel after the
endovascul ar device is inselfted into the bodil y
vessel . WD 2007/ 094738 PCT/ S&006/ 000028 18 20. The
devi ce according to claim19, wherein the end group is
anpo. oneTHer daxice hbmr@rgjuplaamﬁ%wmerq'igthsfe"dﬂf%r‘%é%%%’&rfmm

surfa d (6BEHson B0FaceRMbdRUNEheNgloypni and
uth gﬁgflﬁggﬁdnéiﬁ&%a?g ﬂ%lfl é:lir;end cerou s. 5 21. The

dd?ﬁ'y@@wﬁﬁﬁﬂf’b‘i‘ﬂﬁigs‘"??ﬁ suriapepdiisd epg! mf’ B¥t her conprising
a lubricious layer applied to the exterior surface of
the menjr acﬁa@ncé‘ggtf P:fngﬁﬁtzlgfn% PBr @ fuﬂHéff&ﬁ@ﬁélhg?\é lubficisusdayer

of "t he nec y "expandab devi ¢
f rappligdole herexiedar sHiace HEFR?HB?F@ raney Fl&c? xé?]nor cﬁg.lmferentlal

exqpaasa bl medaucmaucm:ytéxpambfe ategiet tqvaeducefiricing bemnltﬁ}e

vesse r kajeddel wall of th
\/\H@?'Bgfrﬁ"et i %ru r{;l.(éﬁilnﬁi’9 ?/Ig%sllgs@r\r'gge&ﬂf frﬁom a pol yrrc:er °

f ridiibevepsadbne from the group consisting of: hydrophilic
polyvinylpyrrolidone pol yacryl ate, pol ynethacryl at e,

hyd ' | i . s & mibe
Q7 0ol g g 18 o 8F wikhen 4% {ﬂﬁ"é‘{b#atj‘g”ez o
t Heomreartoiymer | feom rasei Predrars ey IR FOPS/HIDg {'ﬁé"p tic

Rli Jjo’ﬁée ol td, BWmﬂhﬁﬁiﬂﬁterhpdrugdlsspmjmtane oxide
prop?}élﬁ Iﬁgs Io eﬁrerbéﬁorlgne are obtained. 20 24. The

dedigeaicor di ng toclaim1 or 19, further conprising
rad|opaque mar kers positioned on the mechanically

a’ﬁ'l ey g&%nfuﬁ; SRR £, thl@lﬁﬁﬁ@ha&flal df e mentivargrie
t 0 t he di sease

ak ene r
| Caniedgis i it AL e SR A R okt Btece
1%propdiRss @F the fenbiireensedainalamaged or 25 vveakened
portion of the vessel wall is any one fromthe group
consisting of: intracranial aneur¥ ﬂ saccul ar

aredur ysThe dpvine sreewdiingrieufiy@n] of 8; L
Cahatkérs ‘BSﬁﬁﬂhéﬂl O thef th&dhihically @nghndatiie devivedn enable ahgnment of

TPl mogbrap by 6 tewaet ierbpss I eakéheR 6RBALAe (sl

y vesse s an 30 inner
dlaneter of about 2.0 to 4.5mm 27. A porous nenbrane

O}.‘é‘x an -fRARVRS GEtdding '@ \ddif 11 19 8wtichae tHeallsdandd) damaged or
oweakened portion of the vessel wall is any one from the group consisting of:
intracranial aneurysm, saccular aneurysm, wide neck aneurysm, fusiform
aneurysm, caroticocavernous fistula, and arteriovenous malformation (AVM).

26. The device according to claim 1 or 18, wherein the boc_iily vessel has an

inner diameter of about 2.0 to 4.5mm.

27. A porous membrane for an endovascular device fo be inserted into a bodily
vessel for freating a diseased, damaged or weakened portion of a vessel wall, the
membrane comprising:
a plurality of pores, the porosity of the membrane being defined by the ratio
of the material surface area of the membrane determined by the size of the pores
" and the distance between adjacent pores; '

wi th end groups t @CTAE2066/000028



vessel for treating a diseased, damaged or meakened

“Portl on of a vessel wall, the nenbrane conprising: 35
&)%P'G?S‘&F@sty of pores, t he porosity of the rrerrtﬁ%ﬁfﬁ,ﬁm%/ﬂ‘wms
being defined by the ratio _of the material surface
area of the menbrane deternthed by the size of the
pores and the distance between adjacent pores; WO
2007/ 094738 PCT/ S&2006/ 000028 19 wherein the nenbrane
covers aherbipatie hivebding cawend, atd larslgdp Gliseaspdadamaged or

por ék%ﬂecp rEJ}Ieothﬁé§&lsel‘0@h andalﬁ@pérhﬁtynﬂﬁl%sﬂnémmaﬁe biGucts

fane ObStructs [ ood eas
(o hagibainel eisaiciat RTER Otk pedR i G PR 3g gt and
enbgHaa&s Hegldlgiof thedbdilylvessbiodi | y vessel . 5 28. The
menbrane according to claim 27, wherein the nenbrane
is made from a bioconpatible highly elastoneric

agb_ym?r Theﬁ%em%emﬂlﬂ@% Gl W@rérg tid mgmb%ge is made
erein.t yur et hane base

mafrep f’é?fmﬂ'/?’l’ﬁ%%n@hoe'aspge"c bt ngé fend group being any
one from the group consisting of. fluorocarbon
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siljicon surface- end qr o , .
10  polyurethane based matenal m%j an en group, { en%pg%oup being any one from

the group consisting of: fluoracarbon surface-modified end groups; and

5

polyethylenglycol and silicon surface-modified end groups.



