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Title A Medical Device Field of the Invention The
present invention relates to a nedical device for

Background of the Invention Vascul ar di seases incl ude
aneurysns causi ng henorrhage, atherosclerosis causing
the occl usion of blood vessels, vascular nmal fornmation
and tunors. Vessel occlusion or rupture of an aneurysm
W Hibn the brain causes of stroke. Aneurysns fed by
|ntracran|al arteries @ ar ?M/mnthln the brain to a
poi nt where their masd BAYCEPSWRan cause a stroke or
the synpt ons of stroke requiring surgery for renoval
% fﬁﬂﬁ NG5 or other renedial intervention.

usi on coronary arteries, for exanple, is a
connon cause of heart attack. Di seased and obstructed
C oﬁierkﬁés\éntaﬁ\kﬁtfdnf?&at@@ﬁ arRghcal ddvick foeinbdriton inth albbdily dessel

heart and cause tissue ischem a and necrosis.
V%?ﬁ@afﬂéngig%} etiology of sclerotic cardiovascul ar
di sease is still in question, the treatment of
NagLRGRAnG of @Bdvénéidd eries is nore defined. Surgical
construction of coronary artery bypass grafts (CABG
is often the nmethod of choice when there are severa
di maaacaisemmuge ameugems causing hemnghage retherdselrosis
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I nsert ed to a stenosis,
mﬁmnvaéefdhwgwws ﬁaqtanéqmey'ab'efewawg an artery and is
inflated to open the occluded artery. Another
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(CABG) is often the method of choice when there are several diseased segments

in one or multiple arteries. Conventional open-heart surgery is, of course, very

invasive and traumatic for patients undergoing such treatment. Therefore,

alternative methods being less traumatic are highly desirable.

One of the alternative methods is balloon angioplasty that is a technique in which a
folded balloon is inserted into a stenosis, which occludes or partially occludes an
artery and is inflated to open the occluded artery. Another alternative method is
atherectomy that is a technique in which occlusive atheromas are cut from the

inner surface of the arteries. Both methods suffer from reocclusion with certain

percentage of patients.

A recent preferred therapy for vascular occlusions is placement of an expandable
metal wire-frame including a stent, within the occluded region of blood vessel to
hold it open. The stent is delivered to the desired location within a vascular system

to treat an anepCr/g6IN04/000407



hold it open. The stent is delivered to the desired
| ocation within a vascul ar systenby a delivery neans,

waiswalod42@ cat het er. Advant ages of the stent pPEIRGENE000407

nmet hod over conventional vagcul ar surgery include

obvi ating the need for surgically exposing, renoving,
repl aci ng, or by-passing the defective blood vessel,
i ncluding heart-1ung by-pass, opening the chest, and
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implantable medical devices. However, all the current available methods suffer
from one or more problems including uncontrollable release, form limitations of

drugs, and bulky appearance.

Therefore, there is desire for an implantable medical device that is able to deliver
drugs or reagents efficiently to the endovascular system, especially intracranial

blood vessels.



Therefore, there is desire for an inplantable nedical
device that is able to deliver drugs or reagents
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intracrantal blood vessels.3 Sunmary of the Invention
In a first preferred aspect, there is provided a

nmedi cal device for insertion into a bodily vessel to
treat an aneurysm the device conprising: a

nmeg Eﬁqh kie iIfv@DRabl e device expandable froma first
posi to a second position, said mechanically
expandable device is expanded radially outwardly to
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&gt oner e menbrane
may have a thickness of about O 001 to 0.005" with
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The nmenbrane nmay be capabl e of isotropic expansi on.
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The membrane may be made from polymeric material or biodegradable material.
The biodegradable material may form multiple sub-layers mixed with drugs or

reagents.

The membrane may be capable of isotropic expansion. The membrane may
expand from a deliverable shape when crimped on a delivery system to a deployed
shape. Thus, the initial size of membrane (as fabricated by attaching to the stent
struts) may be equivalent to a diameter of 1.5 to 2.5mm. After that, the membrane
may experience shrinkage during crimping (together with the mechanically
expandable device) onto delivery catheter. The mechanically expandable device
with the membrane may have diameter equal to 0.5 to 0.9mm. After deployment,
the membrane may reach a diameter up to 2.5 to 4.5mm. A suitable material for
membrane fabrication may be an elastomeric polymer which is able be elongated
up to 600 to 800%. For example, modified polyurethanes or silicon.
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mechani cal | y- expandabl e dev#éce) onto delivery

cat heter. The nechanically expandabl e device with the

menbrane nay have di aneter equal to 0.5 to 0.9mm

After deploynment, the nenbrane may reach a di aneter up

to 2.5 to 4.5mMm A suitable material for nmenbrane

fabrication may be an el astoneric pol ymer, which is

abTke emsanspathedisgpsed on GWXEGBO@BG&E 1\4&9? devCenl e,
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e Tilsr raenebrargymayi covan afpertiom of the ¢63YICSur round a port | on of

t he device. The menbrane nay cover a portion of the
devi ce. The nenbrane non- oro t p lati
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pol ymer. The nenbrane nay be perneabl e and porous. The
menbrane may have holes or pores such that bl oo
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| dibard 1d0pmsone parts of cerebral arteries mnth
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ortant not to block these perfora | .
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Of pepiofayiorar d)n:thstomepmngea:pmedatﬂmeml@'amﬁe@mwta:wqdy
ﬁ@mﬁﬁmdﬁ g%M & The strips may be |less than 0.075mm
'S

tance bet ween adj acent strips is less than
100nn1 The nmenbrane may conprise a nesh secured to the
meTteandntaareymapepmpikeia @urality of polymeric strips secured to the

mechanically expandable device. The strips may be less than 0.075mm and the

distance between adjacent strips is less than 100um.

The membrane may comprise a mesh secured to the mechanically expandable
device. The spaces of the mesh may be less than 100pm and the width of the
meshing may be between 0.025 to 0.050mm.

The aneurysm may be a regular size, giant or wide neck aneurysm.
The mechanically expandable device may be self-expandable or balloon

expandable.
The mechanically expandable device may be a stent.
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wi de neck aneurysm The nechanically expandabl e devi ce
may be sel f-expandabl e or ball oon expandabl e. The
nmechani cal | y expandabl e device may be a stent. The
menbrane nay be supported by the generally tubul ar
structure and is attached to at |east one strut. The
menbrane may be a tubular structure having a di aneter
simlar to a nomnal initial dianeter of the stent;
gnﬁf\mb%n@tmp Be tg@jpbme’m@ m&gﬂg&mamﬂbremtmre awl iput er
urface o ste t or introduced by dip coating or
39Pﬁ§”38a3 er suitable nanufgctuflng net%od
betmeen t he struts of the stent. In this case, the
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device to inprove V|S|b|I|ty of the device during and
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on1go tinum Center radi opaque
nahkemsswm¢eeﬁbeﬂﬁdlopaque mar kers may be provided on
the nechanlcally expandable device. In a second
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Y N 81 urcation aneurysm
bammagngatsmeawktmmmiEEUWW9ﬂVesseIs t he device
conprising: a first nechanically expandabl e device for
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In a second aspect, there is provided a medical device for treating a bifurcation or
trifurcation aneurysm between at least two bodily vessels, the device comprising:

a first mechanically expandable device for inserting into a first vessel;

a second mechanically expandable device for inserting into a second
vessel;

each mechanically expandable device expandable from a first position to a
second position, said mechanically expandable device is expanded radially
outwardly to the second position such that the exterior 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

a membrane expandable from a first position to a second position in
response to expanéion of said mechanically expandable devices, said membrane
obstructing blood circulation to the aneurysm when expanded to the second
position, and at least a portion of the membrane is secured to each mechanically



expandabl e devi ce engages with the inner surface of
the vessel so as to naintain a fluid pathway through
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position to a second positi®n in response to expansi on
of said nechanically expandabl e devi ces, said nenbrane
obstructing blood circulation to the aneurysm when
expanded to the second position, and at |east a

P Oéﬁ%%bl@ dF%&% %‘F‘R{{ﬁﬂ@ pdsiion SAkE r%grnﬁrgn@r@%hve to the

ani cal expand devi ce tO mal Nt a pOSl tion
I NI Al AR L e

expandable devi ces when expanded to the second
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oD RGPk e B £ fbop SR o, |
neddsgrtbeddhmmetbodw‘g?mpdwyaosi ng the generally tubular

St ruct Uji§o8Rg fhe JBRGUNIP hﬁbularmﬂru&m%rbaalmdteh endrenbr ane
onto the outer surface

I dabl e
devi ce. d1§A9sigg ?‘SJPFWMQEB@S{“‘* of’ﬁésrue aC%Ofg'feorj{]/%(cgg'ﬁ a’ met hod
of expandabig davieceedi cal devi ce as descri bed, the nethod
conprising: disposing the generally tubul ar structure

on a nmandrel; and |ncor oraécgqq g nﬁ’ﬁ ! .bet ween
t hle adeyrthiaspest thefris Browgd @ 5559 Ad'S % BV'Ceaahy one
sedeseribed, the @ethbdengrionp consi sting of : spraying,

suture, &%Q}@ﬁk Qrﬂ—!rallzqm@lﬁr‘ s‘ﬂ{]cturla%ﬁta ndhdrefliaRg coat i ng.

One obje one enbodi nent. of .t he present
i nvent umprnogam@th?ér&mﬁ"eaﬂﬂﬁ%téaﬁws Jia et bl ood

CI rculation to an aneurysm causi ng t he aneurysmto

ﬁ@ ){JJ al | %q }y ?%a%( ondLdiced %r%ctﬁ% @B%p\?\.l%ggétmb ke s%% ngs

nvention w | descri b Wi th
r e#t@r%mnatlen,tadbe%cmﬂprﬁ?a awi ngs, in which:
F| gur es 1A and 1B are two exenpl ary ball oon expandabl e
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Vi &eh@siyfahiee 3A except that a port of the stent is
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Brief Description of the Drawings

An example of the invention will now be described with reference to the
accompanying drawings, in whichf

Figures 1A and 1B are two exemplary balloon expandable stents;

Figure 2 shows a self-expanding stent;

Figure 3A is diagrammatic view of a stent disposed in the location of an aneurysm;
Figure 3B is diagrammatic view as Figure 3A except that a port of the stent is
formed of opened cells;

Figure 4 shows a delivery system with a stent expanded onto the balloon;

Figure 5 is diagrammatic view of a stent partially covered by a membrane with
pockets;

Figure 6 is a cross-sectional view of a sleeve as a membrane supported by two
ring-like stents;

Figure 7 is a diagrammatic view of a membrane joining two stents for treating a

bifurcation aneurysm;
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Figure 4 shows a delivery systemwith a stent expanded
onto the balloon; Figure 5 is diagrammatic view of a

Figure 6 is a cross-sectional view of a sleeve as a
menbr ane supported by two ring-like stents; Figure 7
is a diagrammatic view of a nenbrane joining two
stents for treating a bifurcation aneurysmFigure 8 is
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Wi idnesa menbr ane havi ng poI ymer strips; Figure 12 is a
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scription o Draw n | ant abl e
wefagltt%lﬂﬁ aedirgmeiato VaNe! pREER i B G ot

dethé,yg |d@g:lcﬂétlﬁ51e@%|\f/£|agents to desired sites within
t he endovascul ar system of a human body. |npl antabl e’
medi cal devices may take up diversified shapes and

c obdtaitpdResérintion wé erRIPW9Bipon speci fic applications.
Common i npl ant abl e nedi cal devi ces include stent s
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include stents, vena cava filters, grafts and aneurysm coils. While stents are
described, it is noted that the disclosed structures and methods are applicable to all

the other implantable medical devices.

The endovascular system of a human body includes blood vessels, cerebral
circulation system, tracheo-bronchial system, the biliary hepatic system, the
esophageal bowel system, and the urinary tract system. Although exemplary stents
implantable 202 in blood vessels are described, they are applicable to the

remaining endovascular system.

Stents 202 are expandable prostheses employed to maintain vascular and
endoluminal ducts or tracts of the human body open and unoccluded, such as a
portion of the lumen of a coronary artery after dilatation of the artery by balloon
angioplasty. A typical stent 202 is a generally tubular structure having an exterior
surface defined by a plurality of interconnected struts having interstitial spaces
there between. The generally tubular structure is expandable from a first position,



circulation system tracheo-bronchial system the
biliary hepatic system the esophageal bowel system
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which is simlar to the stent 100 as shown in Figure
1AReferring to Figure 2, there is provided a self-expanding stent 107 that is made of

wires/ribbons. While a self-expanding stent may have many designs, Figure 2

30 shows the stent 107 having a typical braided pattern 108 with welded ends 109.
The stent 107 is so designed that is relatively flexible along its longitudinal axis to
facilitate delivery through tortuous body lumens, but that is stiff and stable enough
radially in an expanded condition to maintain the patency of a body lumen, such as
an artery when implanted therein.

35
Turning to Figure 4, it is shown an expanded tubular stent 112. When the tubular
stent 112 is fully expanded to its deployed diameter, the latticework of struts takes



except that the stent 104 conprises of center markers
105, 106. The center markers 105, 106 help to |locate
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The center markers 105, 106%9can be of the sane
material and shape as the end markers 103. Referring
to Figure 2, there is provided a self-expandi ng stent
107 that is made of wires/ribbons. Wile a
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2 (pPeciseéndication and alignment of the stents 202 over the aneurysm neck 201 and
allow further operation with aneurysms 201.

As shown in Figure 3A, the intracranial stent 202 is disposed in the location of an
aneurysm 201. The membrane 203 partially covers the stent 202 and is positioned
to seal the neck of the aneurysm 201. The radiopaque markers 204 are located in
the middle of the stent 202 to provide visibility of the stent 202 during operation and
post-operation inspection. Referring to Figure 3B, a portion of the stent 202 is
formed of opened cells 205. This design avoids blocking perforations. The
perforations refer to small capillary vessels that have important and distinctive



designed to be very flexible, lowprofile (0.033" -
0.034" or even less as crinped onto delivery catheter)
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stents 202 do not necessariloy have the hi ghest
possi bl e radial strength because there is no need of
hi gh strength for intracranial applications. The

radi opacity of the intracranial stents may be provi ded
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treatl ng aneurysnms 201 have a special type of platinum
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serves to hold open the artery after the catheter is withdrawn. Due to the formation
of the stent from an elongated tube, the undulating component of the cylindrical
elements of the stent is relatively flat in transverse cross-section, so that when the
stent is expanded, the cylindrical elements are pressed into the wall of the artery
and as a result do not interfere with the blood flow through the artery. The
cylindrical elements of the stent which are pressed into the wall of the artery will
eventually be covered with endothelial cell layer which further minimizes blood flow
interference. Furthermore, the closely spaced cylindrical elements at regular



delivery catheter can be essentially a conventiona
bal | oon dil atation catheter used for angiopl asty
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materials such as irradiated pol yet hyl ene,

pol yet hyl ene terephthal ate, polyvinylchloride, nylon,

and copol yner nylons such as Pebax(tm. OQher polyners
may al so be used. In order for the stent to renmain in
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ap&im.pl'rhlisallévgl of pressure enables the stent 202 to be fully deployed to support a
stenosed intracranial vessel or aneurysm neck 201 without introducing trauma or
rapture of a target vessel. The stent 202 can be deployed qsing balloon techniques

or be self-expandable.

The stent 202 comprises structural elements that restrict potential over expansion,
matching the inner diameter of the vessel and to make deployment extremely



di aneter. Further, the self-expanding stent renains at
| east slightly elastically conpressed after fixation,
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fixation. By contrast, a pliastically expanded stent
must rely on the restoring force of defornmed tissue,

or on hooks, barbs, or other independent fixation

el enents. The presence of a stent in a vessel tends to
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vessel injury score.

At least one membrane 203 is disposed onto the outer surface of a stent 202. The
membrane 203 comprises pockets which serve as receptacles for drugs or
reagents to deliver the drugs or reagents into vascular systems. The membrane
203 covers a part of a stent 202 as shown in Figures 3A and 3B, wherein the size
of the membrane 203 is variable depending on application. In one example, the
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It is desirable that the intermediate layer be formed of a material which can fuse to
the first and second layers or attached to the first layer in a different manner. In
certain embodiments, the intermediate layer may be merged with the first layer to

30  form a single layer with recessions within the outer surface of the merged layer

The second and intermediate layers can be made of biodegradable material that
contains drugs or reagents for immediate or sustained controlled release. After
biodegradable material is gone through the degradation process, the membrane

35 203 s still in tact providing vessel support.
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surrounded by the first laydr, the circunferentia
strips and the second |layer formthe pockets that
serve as receptacles for drugs or reagents. In other
enbodi ments, the intermedi ate | ayer includes at |east
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Anocther prerequisite of a successful treatment of these extremely small diameter
vesséls is that the stent delivery system is highly flexible to allow it to be advanced
along the anatomy of the cerebral circulation. In addition, the total stent delivery
system must be of extremely small profile, to treat diseased intra-cranial arteries

generally ranging from 1.5mm to Smm.

Referring to Figure 6, in certain embodiments a membrane 203 is embodied as a
sleeve 301 supported by two ring-like short stents 302 at both ends of a device so
that the membrane 203 covers the whole area of the device 302. There is no



et hers, pol yurethane esters, polyurethaneureas and
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expandable and made from stainless steel or
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ideal. Such a mem)érane 203 treat an aneurysm neck 201 without blocking
microvessels (perforators). It is expected that interventional neuroradiologists
(INRs) to be more willing to use the membrane 203 than other known techniques
for dealing with aneurysm necks 201. The permeable membrane 203 has a system
of holes or pores with borders between them not larger than 100 microns. The
holes or pores may range between 50 to 100microns. The membrane 203 is able
to significantly improve hemodynamics around the aneurysm 201, since it has a

lower delivery profile and is more flexible compared to a stent 202 with a solid

membrane 203.
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metiforcative o @Bur¢ation aneurysm 201 is provided. At least 30 to 35% of
aneurysms are located at bifurcation sites of intracranial vessels. This membrane

20

203 is one-sided and non-circumferential. The bifurcation stents 202 are joined by

25  a membrane 203 to cover the aneurysm neck 201. The same pattern can be
applicable to self-expandable (super-elastic) or balloon expandable (stainless steel,
CoCr, Ptir alloys) stents 202.

Referring to Figure 8, an aneurysm 201 is covered with the membrane 203 of an
30 intracranial stent 202 to treat and prevent ischemic and hemorrhagic stroke. The
intracranial stent 202 coupled with a membrane 203 acts as a scaffold to open
clogged arteries, and as a cover to prevent blood circulation to the aneurysm 201.
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preferably made froma solid polynmer because there is
a reduced risk of undesirable bl ockage of perforators.
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Referring to Figure 11, threading strips 203 of a polymer are wrapped laterally
around the stent 202. The strips are interlaced above and below the struts of the

stent. The width of the strips is less than 0.0756mm and distance between adjacent

strips is less than 100um.

Referring to Figure 12, a sheet of weaved material 203 is wrapped around the stent
202. The mesh size of the sheet is around 0.025-0.050mm, while the width of the

polymer is less than 100um.

Referring to Figure 13, the film 203 completely surrounds the stent strut and is a
stable solid film between the struts of the stent. The film between struts is either
within the struts or on the outer struts. The polymeric film stays as close to vessel
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203itd@€eparting from the scope or spirit of the invention as broadly described.
The present embodiments are, therefore, to be considered in all respects

illustrative and not restrictive.
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respects illustrative and not restrictive. WE CLAIM 1.
A gredi Chle gdNd S@IalPY, WhBRRT thé MBchiahitaly axd2nditig/devssel to

treat an _aneur eV|ce co
ne‘i?ﬁ‘gﬂ?eéé‘lgleg}er@@‘;gﬁ@éﬁtfucg WAV aggﬁ é{%ﬁ%% g ?ef'ned%ty?i r st
p asiralitoof inteycanneserbsitttsgaying interstitial apagewéeﬂabﬂwe% ly
50 €Xxpandabl e device is expanded radially outmardly to
t he second positjon such.that exterior sur
S melRART g b R PemeREREE TRt e Rl
S urbatzstomkrid podymeessel so as to maintain a fluid
pat hway through said vessel; and a nenbrane expandabl e

froma first position to second positj.on in
4, The devncepof clalm 1, wherein the memQrang has a thlckness of about

25  0.001 to 0.005” with pore or hole sizes of about 20 to 100 microns.

5. The device of claim 1, wherein the membrane is made from polymeric

material or biodegradable material.

30 6. The device of claim 5, wherein the biodegradable material forms. muitiple

sub-layers mixed with drugs or reagents.

7. The device of claim 1, wherein the membrane is capable of isotropic
expansion.

35
8. The device 6f claim 1, wherein the membrane is disposed on the exterior

surface of the device.
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at |l east a portion of the r@nbrane is secured to the
nmechani cal | y expandabl e device to maintain the
position of the nenbrane relative to the nmechanically
expandabl-e devi ce when expanded to the second
position. 2. The device of claim1, wherein the

mechani_cal | y expand Vi ce conpri s
ot arTegRtE PAMayP g RpERTe e b g e
bydesic@l urality of interconnected struts having
interstitial spaces therebetween. 3. The device of
claim1, wherein the nenbrane is nmade o
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ofa ortdh &F the deviter ei n t he menbrane has a thickness of
about 0.001 to 0.005" with pore or hole sizes of about
20 to 100 mcrons. 5. The device of claim1, wherein
t Hd. merfibe derceiof clatmdie whereimtlisons/phsaneccopgis a perien ¢fthe
bijadegr adabl e material. 6. The device of claimb5,
wherei n the bi odegradable material forns. nultiple
sub-layers mxed with drugs or reagents. 7. The device
of12c| aiTive deviostobelginr, whereimreumemisariegs oaipreinug apd non-
| OO SERANBRrobtol RAng@ihEmO Clai m 1, wherein
e menbrane Is di sposed on the exterlor surface of
the device. 9. The device of claim1, wherein the
maabr anmee deviveloétiany! 2swivaren thel snefribeand damade. frofr0a solithe
@ g of claim1, wherein the nenbrane
C|r unferentially surrounds a portion of the device.
11. The device of claim1l, wherein the nenbrane covers
a 1por t imhe defcetoheainhely woaein 1Hié. méhearddy paymeaifie aldgiornud,
wherei n the nmenbrane i s non-porous and nonperneable to
prevent bl ood circulation to the aneurysm 13. The
dédi ce THe devicgiohslain 14ysredn femeabrRRBRS Prles L PRREBIEYSr om
a i5ed bib6h §UPply filerforations and microscopic branches of main brain arteries is

permitted but blood supply to the aneurysm is prevented.

16. The device of claim 15, wherein the membrane has pores between 20 to

100 microns in size.

17. The device of claim 15, wherein the membrane has fabricated holes

between 20 to 100 microns in size.
18. The device of claim 17, wherein the holes are fabricated by laser drilling.

19. The device of claim 16 or 17, wherein the distance between the pores or

holes is less than 100pum.

20. The device of claim 14, wherein the membrane comprises a plurality of

polymeric strips secured to the mechanically expandable device
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14. The device of claim1l, wherein the nenbrane is
per neabl e and porous. 15. The device of claim 14,

bl ood supply to perforatiod and mi croscopi ¢ branches
of main brain arteries is permtted but bl ood supply
to the aneurysmis prevented. 16. The device of claim
15, wherein the nenbrane has pores between 20 to 100

M gt onsyy He@eﬁ&ezcﬁ claih? 20 Wh&elﬁ el s(‘rﬁbs afe 16dsaham o1&y 5mvhemid eien

t he nenbr ane %Eas fta &7 gé&s bet ween 20 to 100
mi 5tRaige Peted) Cerigr'pﬁ'ﬁ Sa PEeMBt claim 17, wherein
the holes are fabricated by laser drilling. 19. The

deyi ce r-ﬁ'l dg\lli@é.}épcl]aﬁ'\ V] wrrgrem W%é?ﬁﬂ?aﬁeth%mghs%ts aneRh baduaen

t he ess than 100mm 20. The device
ftOmeaﬂ%hamca”m@ﬁ'&ah'eldﬁ‘écenenbr ane conprises a
plurality of polymeric strips secured to the

2§%ham'l&|ald%ycf‘%3%p%{ d?zbllvﬁerglﬁg a%ggoﬁhe r;q@% g%g 4 figh A pm ai m

are ess mm and 't he
dlaﬂmdtbetthemsw Iamen&wﬁso P%O"l”@ass t han 100mm
22. The device of claim 14, wherein the menbrane
conprls ured. to the macaare

e%ﬁandag‘fageﬁ‘?\ﬁ%&@'megé” herpipdne ANGHTVR 5 c?tﬁ% S'Z}ézg'anwﬂer ein

spadseschandulyemnesh is | ess than 100mm and the wi dth of
the neshing is betvveen 0.025 to 0.050nm 24. The

devi ce _of cl ai ejn the aneuy

N L R e e A L R
clexpandable wheill@inrexpdndabiechani cal | y expandabl e deV| ce S
sel fexpandabl e or bal | oon expandable. 26. The device

of claim1l, wherein the nechanicall | e deV| ce
25 o {T0R HevOT SR RGP Ba PeER Iy GroCpa eyice 3

V\A’Lﬁ:anI n the nenbrane i s supported by the general Iy
tubul ar structure and is attached to at Ieast one
strut. 28. The device of claim26, wherejn

b arfde deviea ps gRET o g fgrhareli thsapaprags ﬁSF%HD“?‘Bb ythe
N@@hdialy tibuiak btalctutk aes sttaciedd 6 hgest emdstruand wherein t he
menbrane i s di sposed onto the outer surface of the

stent. or introduced by dip
28. The device of claim 26, wherein the membrane is tubular having a

diameter similar to a nominal initial diameter of the stent; and wherein the
membrane is disposed onto the outer surface of the stent or introduced by dip

coating or spraying between the struts of the stent.

29. The device of claim 26, wherein the membrane is a segment of a tubular

structure disposed onto a portion of the outer surface of the stent.

30. The device of claim 6, wherein the at least one reagent is in any one form

selected from the group consisting of: solid tablet, liquid and powder.

31. The device of claim 1, wherein at least one radiopaque marker is provided
on the mechanically expandable device to improve visibility of the device during

and after insertion.



coating or spraying between the struts of the stent.

29. The device of claim 26, wherein the nenbrane is a
waegaom2of a tubul ar structure di sposed ont o BCPSGLI0GN0407

of the outer surface of thexastent. 30. The device of

claim6, wherein the at |east one reagent is in any

one form selected fromthe group consisting of: solid

tablet, liquid and powder. 3 1. The device of claiml1,

whes ei nraf de!v%glaicla%% n@m&ﬂﬁamemnbmdpsqwmgw on

t he ‘mechani ca expandabl e device to inprove
Vi ma%irqmyo'wrnﬁi'éuraevu ce during and after
|nsert|on 32. The devi ce of claim3 1, wherein the at

t one radio (g I
| nubte See SREH 8, e ook BROGaE AONIR Bl
5t adadtopmqla ovanerdase providet @rfble mectPpicAY Bandablectericar e
provi ded on the nechanlcally expandable device. 34. A

dical d f
[T 9% o CATeHRS SRuG i tenia 4 ety of HRE ST imam g tveen

Vv e stdedsstwo tbdily desseis gthe devpeicempriginga fir st nechani caI 'y
expandaple ﬂ&‘ﬁbﬁﬁl?@fpah%%@eh@&foi iRdeting lrftd) L flst wessel ; a

second nec%anlca device fo |nsert|n
10into a 3RGAHMOLSEEIY eé%?@ﬂa%‘tel‘iﬁ%f°6%%?€fr§/‘9é%8ﬁ8%98?e

devdse@ expandable froma first position to a second

posi ti op aa [ z%cﬁﬁnfpé érﬁﬂhleﬁe\ﬁc?é% ag’dlgfr&ﬁ?é ifsBpdstiion to a

expande e secon pos| tion
sugsondpresitierh said meefran@ﬁ'"ysqzﬂaqrﬁefée ggvice i YPrRdER AdiAt| | y
ex pRpstah kethél SatohEpRNgASES thak the ektlrtor surfzes ofsaardfm:eamcfany

gggw\évéglg é’F‘%ge g’%aée% wr]’tﬂltmat u‘mep Slﬂfaf:é él% @Q%eth tB?rl[ i

mbrane expan rom a
po@ldwaﬂlww@rwwéwwésssbgmh on in response to expansion
of saidy Fﬁ@ﬁﬂb@ﬂé@ ahdéb@ﬁ‘fb&ﬂﬂﬁi&’ﬂpesmiﬁ\td) & 6Scond position®ibr ane

bst t )SJ t.
gx%ﬁ%gﬂ ngpqnﬁlgn gf scab<{1 Cgchgnlcl:%ﬂ)( rﬁ)gnc}agg d@{]gﬁ%r ya?r{?n%ﬁ'gne
poetisiragiing bloocharcyletivnrte e ah@f@éb\meé @xRapdesde the second

20 Wﬁ&fﬁﬁh GA4 %Mefsl@ a&ﬂ&bc!»f%edﬁéfﬁ&ﬁweh@seﬁ&bmoadaﬂh fr@énanically
osition o
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according to claim1, the nethod conprising:

35. A method of making a medical device according to claim 1, the method

25  comprising:
disposing the generally tubular structure on a mandrel; and
disposing the membrane onto the outer surface of the mechanically

expandable device.

30 36. A method of making a medical device according to claim 26, the method
comprising: '
disposing the generally tubular structure on a mandrel; and
incorporating the membrane between the struts of the stent.

35 37. The method of claim 35 or 36 wherein the disposing is any one selected

from the group consisting of: spraying, suture, lamination, adhesion, heat and dip

coating.



di sposing the generally tubular structure on a
mandr el ; and di sposing the nenbrane onto the outer
wewosaee20f the nechani cal |y expandabl e devi cePCBSG2004/000407
met hod of maki ng a nedi cal 28levi ce according to claim
26, the nethod conprising: disposing the generally
tubul ar structure on a mandrel; and incorporating the
menbr ane between the struts of the stent. 37. The
met hod of claim 35 or 36 wherein the disposing is any
one selected fromthe group consjsting of: spra ing,
SutHir o, THaFVise et M 26 BN die, Sa0Es SOMRTAC i e TBUPAREY B8
Thelekbewyiceteetef cl ai m 26, wherein the stent is delivered
to the aneurysm by a delivery catheter



