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(57) Abrege/Abstract:
A delivery device (12) for delivering a stent device (3) in a reduced profiled delivery configuration is provided. A distal region (9) of

the stent device Is axially anchored to an inner catheter (2) by annular rings (5, 6) about the inner catheter. A remaining portion (10)
of the stent device Is spaced radially from the inner catheter. A proximal stop (4) Is spaced axially from a proximla end of the stent
device. The stent device Is maintained in the reduced profile delivery configuration by a retractable outer sheath (1).
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(57) Abstract: A delivery device (12) for delivering a stent device (3) i a reduced profiled delivery configuration 1s provided. A
distal region (9) of the stent device 1s axially anchored to an mmner catheter (2) by annular rings (5, 6) about the mner catheter. A
remaining portion (10) of the stent device 1s spaced radially from the mner catheter. A proximal stop (4) 1s spaced axially from a

proximla end of the stent device. The stent device 1s maintained in the reduced profile delivery configuration by a retractable outer
sheath (1).
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Delivery device for delivering a stent device

......................................

#

Fleld of the invention

T'he present invention 1is concerned with a delivery device for

delivering a stent device to a target site. The delivery

device includes an outer sheath for maintaining the stent

device In a reduced profile delivery configuration. The
stent device 1s held on an inner catheter extending through a
lumen of the stent device. The outer sheath may be retracted
as the stent device is held on the inner catheter so as to

reiease the stent device to radially expand to a deploved

configuration.

o

Background of the invention

e

stent devices are useful for holding open bodily lumens of

4
3

F.l.l-

numan or animal patient. Of particular interest to the

present Invention are stent devices for holding open vascular

o ]

lumens, such as veins or arteries, of a human patient.

-

A self-expanding stent device of interest to the present

invention 1is compacted into a reduced profile delivery

configuration and mounted about an inner catheter. The stent

device 1s made of a shape memory material and will maintain

1ts reduced profile configuration when below a transition

Cemperature. Once the transitlon temperature is breached,

the stent device will tend to return to its expanded profile,

deployed configuration for holding open the bodily lumen. An

cuter sheath 1s provided to maintain the stent device in the

reduced profile configuration even when the transition
Cemperature 1s breached until the stent device is at a target
treatment site. The delivery device is threaded through the
passageways of the vasculature system to arrive the stent
cevice at the treatment site. A guide wire is used, which
extends through a lumen in the inner catheter, to guide the

delivery device as appropriate. At the treatment site, the
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cuter sheath 18 retracted to release the stent doavice to

expand te the deploved configuration.

Generally, the inner catheter is provided with an anchor
means to axially hold the stent device to the inner catheter

as the outer sheath 1s retracted.

OUne known type of anchor means is a proximal stop abutting a

proximal end of a stent device, as discussed with respect to

figures 1 and 2 in WC 00/71058, There is friction between an

outer sheath and a stent device as the outer sheath is

dragged over the outer surface of the stent device during

retractlion for deployment., Without the proximal stop, this

friction would tend to move the stent device with the outer

sheath., So that the stent device can be released, the
proximal stop holds the stent device axially te the inner
catheter and the outer sheath moves cover the stent device.

With this proximal stop arrangement, the friction tends to

foreshorten the stent device, which compromises deployment

accuracy. Furthermore, the total force on the proximal end

of the stent device could damage the structure of the stent

device, particularly as longer stent devices are used.

One alternative anchor means has been disclosed in WO

00/71058 whereby a surface element is fixed to an inner

catheter and arranged to engage an inner surface of the stent

device. One form for the surface element is a high friction

sleeve extending continucusly the full length of the stent
device. The high friction sleeve holds the stent device

axlially to the inner catheter in a manner sc¢ that the force

induced between the stent device and the inner catheter by
the outer sheath dragging over the stent device during
deployment 1s evenly distributed. The engagement between the

]

sleeve and the inner surface of the stent device also forces

the stent device into the ocuter sheath, which increases the
overall deplcocyment force as the outer sheath more strongly

drags over the stent device. The degree of deployment force
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wlll increase with radial resiliency of the sleeve pushing

the stent device radially into the outer sheath.

Another alternative disclosed in WO 00/71058 is to have

axlalily spaced radial protuberances distributed along the

rlL

length of, and engaging the inner surface of, the stent

devlice, T'he reduced contact area between the stent device
and the radial protuberances, as compared to a continuous

sleeve, reduces the overall deployment force, while at the

same Time distributing the force between the inner surface of

the stent device and the inner catheter.

WO 2004/0960921 discloses an inner catheter disposed radlally

within the lumen of the stent device having a spiral wire

mounted thereabout. The spiral wire provides protrusions for

ll-l‘

engaging an inner surface of the stent device to hold the

stent device axially as the outer sheath is retracted axially

to releagse The stent device.

Ihere 1s still a need in the art to reduce the deployment

force in retracting an outer sheath to release a stent

devlice, particularly with longer stent devices, while at the

same tlme ensuring deployment accuracy. One object of the

present invention is to meet this need.

Summary of the invention

The present invention provides:

A delivery device for delivering a stent device to a
target treatment site, comprising:
a stent device having a longitudinal axis, & lumen

extending axially through the stent device, an inner surface

defining the lumen and an outer surface, wherein the stent

device is in a radially reduced profile, delivery

configuration and is expandable to a radially increased

profile, deployed configuration;
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an inner mempber extending axlially through the lumen of

the stent device;

an outer sheath holding the stent device in the delivery

conflguration and axially retractable to release the stent

device to expand to the deploved configuration; and

anchorage configured to hold the stent device axially to

the Inner member as the outer sheath 1s dragged over an cuter

surface of the stent device;

characterised by

the anchorage being such that a distal axial portion of

the stent device 13 held to the inner member to a greater

extent tThan the remaining axial length of the stent device.

I'ne remalinling portion of the stent device is thus more able
to move with the outer sheath than the distal portion during
retraction of the outer sheath. Thus, the remaining porticn
of the stent device may be arranged to move with the outer
sheatn relative to the relatively stationary distal portion.

The portion of the ocuter sheath covering the distal portion

of the stent device can, therefore, be retracted to a greater

ey

extent than the portion covering the remaining portion of the

Jr—
and

stent device. Accordingly, at the beginning of retraction o

.

4 -

the outer sheath some, 1f not all, of the frictional forces

assoclated with dragging the outer sheath over the remaining

P

portion of the stent device can be foregone, with the limited

frictional forces associlated with dragging the cuter sheath

over the distal portion of the stent device contributing to

the deployment force. The deployment force from stationary

1s thereby reduced. This is significant as statiocnary

fricticonal forces between the outer sheath and the stent

device are greater than dynamic fricticnal forces once the

retraction has “got going”. The reduction in deployment

forces at the beginning is an important contribution to the

art.

ru.

Further, as the anchorage of the remaining portion of the

ma 1L

stent device to the inner member is of reduced holding force
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as compared to the distal portion, the deployment force

during the remainder o©f retraction of the cuter sheath can

also be reduced.

Preferably, the anchorage 13 arranged so Tthat the remaining

portion of the stent device moves with the outer sheath

e

relative to the distal portion of the stent device during

retraction ¢of the outer sheath.

Preferably, the anchorage comprises a stop for limiting axial

1}

movement of the stent device by abutting against a surface o

tne stent device, the stop spaced a predetermined axial

rl.l—

dilistance from the surface s¢ that the remaining portion of

Che stent device is able to move the predetermined distance

ey

with the outer sheath during retraction of the outer sheath.

The remaining portion cf the stent device moves witnh the

cuter sheath and thus frictlonal movement does not take place

therebetween. Thus, the depioyment force i1s limited to that

I'- o

occurring as a result of friction at the distal portion of

the stent device. Further, proximal movement of the stent
device with the retracting outer sheath 1s restricted to a
predetermined distance by a proximal stop so as Lo insure

agalnst damaging the stent device by over elongation.

Preferably, the stop is for abutting a proximal end surface

=

of the stent device and 1s spaced proximally from the

predetermined surface by tLhe predgetermined distance.

r-.l.

This arrangement ©f the stop allows a larger predetermined

distance tco be defined Than 1f the stop was positioned
axially within the stent device pecause the stent device will

generally define a relatively compact structure.

Preferably, the anchorage comprises at least c¢ne protuberance

extending radially from the inner member and engaging the

rl.l.h

inner surface of the stent device at the distal portion. Yet
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more preferably, the remaining portion of the stent device is

free to move relative to the inner catheter. Further, the at

least one protuberance preferably causes the stent device to

protrude into the outer sheath and may cause the outer sheath

to have a corresponding protrusion.

While 1n the prior art, protuberances extend radially from

the 1nner member and are distributed the full length of the

- Y

stent device, preferred embodiments of the present invention

propose to provide at least one radial protuberance -just at

Che distal portion, leaving the remaining portion free

.

therefrom. In this way, the distal end of the stent device

1s appropriately positicned and the stent device is pulled

out of the outer sheath from the front in a reduced

deployment force manner,.

Preferably, the at least one protuberance comprises a

plurality of axially distributed protuberances. Preferably,
tne proximal most protuberance delineates the distal portion

and the remaining portion of the stent device.

The protuberances may be provided by a continuous coil of

material wrapped about the inner member. In this instance,

each full circle around the inner member 1s considered as one

protuberance.

Preferably, however, the at least one protuberance comprises

a ring mounted on the inner member. Preferably, the at least

one protuberance comprises two axially spaced rings, a distal

most ring and a proximal most ring. Preferably, the distal

most ring is positioned proximally ¢f the end of the stent

e

aevice.

The at least one protuberance is preferably made of a

resilient material, which is deformed by the stent device.

Preferably, the at least ocone protuberance is made of an

-

adhesive material from which the stent device is able to
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expand in going from the delivery configuration to the

deplovyed configuration.

F.l
F.IL

A portion of the anchorage engages the inner surface of the

AL

stent device. In covered stent devices, the inner surface of

the stent device frame is covered by a material for

preventing or reducing cellular ingrowth obstructing the

lumen of the stent device. An ePTFE layer is often provided

as the cover material. In a bare stent device, the frame of

the stent device 1s uncovered and defines the inner surface

—

of the stent device. In the case of covered stent devices, a

resilient material for engaging the inner surface is

L

preferably used as part of the anchorage. That is, the

.—h

protrusions ©or rings are preferably made of the resilient

material described above. One example material is an

adhesive selected from the range of medically approved Dymax

adhesives. For bare stent devices, a metallic material

engaging the inner surface of the stent device is preferably

used as part of the anchorage. That is, the protuberances or

rings are preferably metallic. These materials have been

F
e

found to offer sufficient anchoring capability.

The present invention is sulitably used with stent have a
iengtn greater than 60mm, greater than 100mm, greater than
150mm, greater than 170 mm or even greater than 200mm. As

explained above, 1t is with the longer stents that deployment

rorces can be undesirably great. Further, longer stents

1}

provide scope for longer movement of the remaining portion o:

the stent device with the outer sheath without compromising

the i1ntegrity of the stent device. For this reascon also, the

b
——

distal portion of the stent device is within an end 35% o:

——

the stent device, an end 30% of the stent device, an end 25%

’.u

of the stent device, an end 20% of the stent device or even

an end 15% of the stent device,

The present invention is considered useful for delivery

device including a covered stent, but preferably the stent
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i
-

friction between the

device 18 a bare stent. Problems o

stent device and the outer sheath are particularly prevalent

1n such devices.

F’-

Tne stent device 1s preferably a self-expanding stent device

cf the known kind. Usually then, the stent device will be

made of a shape memory material such as a shape memory alloy
such as the commonly used nickel titanium alloy known as
Nitinol.

F

The cuter sheath is preferably made of a polyvmer material,

which may stretch upon deployment force being applied to

retract the outer sheath from the stent device. Thig

stretching would be a hindrance with prior art anchorage

arrangements pecause 1t would cause radial contraction of the

couter sheath onto the stent device, thereby tightening the

grip on the stent device and correspondingly increasing the

deployment force. In preferred anchorage arrangements of the
present invention, however, a space 1s provided radirally

between the remaining portion of the stent device and the

inner member and extending axially the length of the stent
device. This allows the stent device to contract with the

cuter sheath as well as move axially therewith so as to

provide a limited contribution to frictional movement between

the stent device and the outer sheath, thereby reducing

deployment force.

A prelferred embodiment of the present invention is given

pelow with reference to the figures.

Brief description of the figure

[GITE W EE W EE TS UE BE B )

El

Figure 1 shows a delivery device of a preferred embodiment o

the present invention for delivering a stent device in a

reduced profiled delivery configuration. A distal region of

the stent device is axially anchored to an inner catheter by

annular rings about the inner catheter. A remaining portion
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of the stent device 1s spaced radially from the inner

R

catheter. A proximal stop 1s spaced from a proximal end of

the stent device. The stent device is maintained in the

reduced profile delivery configuration by a retractable outer
sheath.

Detailed description of a preferred embodiment

Ty T T I

Figure 1 discloses a delivery device 12 for delivering a
stent device 3 to a target treatment site. The stent device

3 1s mounted onto an inner catheter 2 {(inner member) that

extends radlially within and axially through the stent device

3. The inner catheter 2 has an inner lumen extending axially

therethrough for passage of a guide wire (not shown). The

stent device is held 5 1n an axially compact, delivery

configuration by an outer sheath 1 mounted radially over the
stent device 3 and extending axlially therealong. The
delivery device has a tapered distal tip 8. An actuation

system {(not shown) i1s included at a proximal handle portion

to actuate retraction of the outer sheath 1 from over the

stent device 3 to release the stent device 3 to radially

expand to a deployed configuration.

An anchoradge 1s provided for holding the stent device 3

axially relative to the inner catheter 3 while the outer

sheath 1 15 axially retracted in corder to release the stent

device 3 Lo expand to a deploved configuration. The
anchorage consists of two annular rings 5, 6 and a proximal
stop 4 Ifixed axially to the inner catheter 2. The two
annuiar rings 5, © are a distal most ring 5 and a proximal

most ring 6, which are axially spaced apart and which

protrude radially from the inner catheter 2 to engage with an

l.lﬂ.

inner surface of the stent device 3 at locations adjacent a

ity

distal end of the stent device 3. The rings 5, 6 provide

resistance to a distal portion 9 of the stent device 3 moving
relative to the inner catheter 2 as the outer sheath 3 drags

over the stent device 3. The remaining portion 10 of the
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stent device 3 proximal of the proximal most ring 6 is un-

anchoreda to the inner catheter 2. Instead, a radial gap 11

15 provided between an inner surface of the remaining portion

e

10 of the stent device 32 and the inner cathetrer 2. The

radial gap 11 extends axially along the length of the

remaining portion 10 of the stent device 3. A space 7 is

L

pesitioned axially between the proximal stop 4 and a proximal

T

end of the stent device 3. The remaining portion 10 is thus

free to move with the outer sheath 1 during retraction of the

outer sheath 1 until 1t 1is stopped by abutment of the

-

prates

proximal end of the stent device 3 and the proximal stop 4,

Simultanecusly, the rings 5, 6 prevent axial movement of the

distal portion 9 of the stent device 3 relative to the inner
catheter 2« so that the outer sheath 1 moves proximally

relative to the stent device 3 to begin retraction.

An exemplary delivery device has an outer sheath 1 made of

(at least along the stent device) a polvether block amide

with a hardness ¢of 63 Shore D. Such an outer sheath 1 will
nave some stretch and radial compaction during retraction
causing the remaining portion 10 of the stent device 3 to
simllarly radially compact towards the inner catheter 2 while
moving axlally with the outer sheath 1. While the proximal
ring o6 will be put under radial stress by the compaction of
the outer sheath 1, the distal ring will not be as the distal

portion 9 of the ocuter sheath 1 does not compact and stretch.

This contributes to reducing deployment force.

The preferred stent devices are relatively long in order that
enougn combined movement of the sheath 1 and the remaining

portion 10 of the stent device 3 is allowed to properly

o -

effect 1nitlation of retraction ¢of the outer sheath at the

distal portion 9. An exemplary delivery device 12 is 6

o~

French (2 mm in diameter) with a length of the stent device

cr i/omm. The axial space 7 between a proximal end of the

stent device 3 and the proximal stop 4 for such a delivery

device 12 1s 3 mm, which is large enough to initiate
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retraction of the outer sheath 1, but not so large as to

Jeopardise the integrity of the stent device 3. The first

F

ring 5 is placed 10 mm proximal of the distal end of the

stent device 3 and the second ring is placed 30 mm proximal

|
Bl

of the distal end of the stent device 2. This is econsidered

an acceptable distribution to hold the distal end for encugh

- i

ol the retraction of the cuter sheath 1 to sufficiently

suppert the stent device 3 during initiation of retraction,

while at the same time providing a sufficiently large

remalning portion 10 for reducing deployment force.

The stent device 3 is a bare stent of the self-expanding

variety. An exemplary self expanding material for the stent

P

device 3 to be made of is Nitinol. The stent device 3 1isg

F e

mace up of a number of stenting rings formed of zigzagging

strut mempbers. Adjacent stenting rings are joined by one or

more bridgling struts.

An exemplary material for the rings 5, 6 is a cyanocacrylate

medical adhesive that is soft enough to provide a cushion

that 1s radially deformed by the stent device 3. The rings

2, b resiliently force the stent device 3 into the outer

o

sheath 1 to the extent of causing the outer sheath 3 to

1]

protrude where the rings 5, ¢ are located by an amount of

i

approximately 0.05 mm. The adhesive rings 5, 6 are also

adherea to the inner surface of the stent device 3 in such a
way as Lo provide a strong engagement with the stent device 3
Lo resist the stent device 3 moving with the outer sheath 1

during retraction, while at the same time allowing the stent

device 3 to radially expand upon being released by the outer
sheath 1.

A method of use of the delivery device 12 will now be

described. The delivery device is threaded through a path in

a vasculature system 1in order to position the stent device 3

at the target treatment site. The path is defined by a guide

wire, which passes through the inner catheter 2 as the
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delivery device 12 1s moved. The appropriate position of the

stent device 3 1s determined with the use of radiopague

markers (not shown) mounted to the delivery device 12. Once
correctly positioned, an actuation mechanism at a proximal
nandle will be operated to cause the cuter sheath 1 to be
pullied proximally while the inner catheter 2, and thus the

stent device 3, 1s held stationary.

The position of the stent device 3 at the distal portion is

held fixed to the inner catheter 2 by the rings 5, 6. The

outer sheaith 1 moves proximally, which will cause the

remalning portion 10 of the stent device 3 to at least
partially move with the outer sheath 1 until it abuts against

the proximal stop 4. Frictional force between the ocuter

sheath 1 and the remaining porticon 10 of the stent device 3
1s thus limited. The outer sheath 1 does, however, move
proximally relative to the stent devigce 3 at the distal

portion 9 because the distal portion 9 of the stent device 3

1s held fixed to the inner catheter 2 by the rings 5, 6.

Retraction of the outer sheath 1 is thereby initiated.

The rings 5, & structurally support the stent device 3 at the

-y

peginning of retraction, which is when resistance to the

cuter sheath 1 moving relative to the stent device is

reiatively high. Portions of the stent device 3 that are

released expand to the deployed configuration to support the

podily lumen., Retraction of the outer sheath 1 continues
until the outer sheath 1 moves proximally past the rings 5,

6. At this stage, the unexpanded stent device 3 isg

unsuppoerted by further engagement between the inner surface

of the stent device 3 and the inner catheter 2. Instead,

P

proximal movement of the stent device 3 with the outer sheath

1l 1s prevented by the proximal end of the stent device 3

apbutting the proximal step 4. Resistance to movement of the

cuter sheath 1 relative to the stent device 3 is of a limited

T

amount now that the stent device 3 1s partially deploved and

the 1nitial retraction force has been overcome. It 1is
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dynamic friction, as opposed to static friction, between the

outer sheath 1 and the ocuter surface of the stent device 3
that exists. Accordingly, the overall axial force put on the
stent device 3, even with the use of a proximal stop 4, is
modest and does not risk damaging the stent device 3.
Proximal movement c¢f the outer sheath 1 continues until the

entlire stent device 3 is released and the stent device 3 1is

deploved,

-

The presently preferred embodiment of the invention has been

described above with reference to figure 1. The skilled

person will envisiocon alternative embodiments that fall within

pma

the scope of the claims. Some alternative embodiments

falling within the invention that may be useful are given

below.

e

T'he anchor means of the invention could be made up of a coil

of resilient material wrapped around the inner member. The

coll would extend along the inner member at the distal end

and engage the 1nner surface of the stent device to define

the dlstal portion. Adijacent turns of the coil provide

F
el

axlally adjacent protrusions engaging the inner surface o:

2L

the stent device. The stent device would radially deform the

T

coll, which cculd be made of a deformable polymer, perhaps

ki

Che acdheslive material discussed above. The axial density o:

the coll turns could be adjusted depending on how much

engagement between the stent device and the inner menmber is

wantec and how much fricticnal force between the outer sheath

and the stent device, as caused by the resiliency of the

material of the coil, could be tolerated.

The anchor means engaging the inner surface of the stent

N

device could be provided by a layer of material coated on the

'.l.l-

inner member and extending the full length of the stent

i

device, The layer of material could be made of a high

F

friction material along the distal portion of the stent

=

device and a low friction material along the remaining
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portion of the stent device. In this way, the stent device

18 able to slip relative to the inner member at the remaining

portion and the distal portion would be held fixed to the

inner member, thereby providing the effects of the invention

described above.

In another envisaged alternative, the anchor means could
include protrusicns con the i1nner member that extend through

the thickness of the stent device at the distal portion.

1}

Such protrusicns weuld engage a radially extending surface o:

the stent device, thereby preventing the stent device from

moeving axially relative to the inner member at the distal

portion.

such alternatives and others occurring to the skilled person

-

fall within the scope of the claims.

are intended to
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CLAIMS:
l. A delivery device for delivering a stent device to a target treatment site,
comprising:

a stent device having a longitudinal axis, a lumen extending axially through
the stent device, an inner surface defining the lumen and an outer surface, wherein
the stent device is in a radially reduced profile, delivery configuration and 1s
expandable to a radially increased profile, deployed configuration;

an inner member extending axially through the lumen of the stent device;

an outer sheath holding the stent device in the delivery configuration and
axially retractable to release the stent device to expand to the deployed
configuration; and

anchorage configured to hold the stent device axially to the inner member
as the outer sheath is dragged over an outer surface of the stent device;

the anchorage comprising a distal structure such that a distal axial portion
of the stent device is held to the inner member to a greater extent than the
remaining axial length of the stent device;

the anchorage further comprises a stop for limiting axial movement ot the
stent device by abutting against a surface of the stent device, the stop being spaced
a predetermined axial distance from the surface so that the remaining portion of the
stent device is able to move the predetermined distance with the outer sheath
during retraction of the outer sheath,

wherein the stop is arranged to abut a proximal end surface of the stent

device and is spaced proximally from the surface by the predetermined distance.

2. The delivery device of claim 1, wherein the anchorage is arranged so that
the remaining portion of the stent device moves with the outer sheath relative to

the distal portion of the stent device during retraction of the outer sheath.
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3. The delivery device of claim 1 or 2, wherein the anchorage comprises at
least one protuberance extending radially from the inner member and engaging the

inner surface of the stent device at the distal portion.

4. The delivery device of claim 3, wherein the at least one protuberance

comprises a plurality of axially distributed protuberances.

S. The delivery device of claim 4, wherein the proximal most protuberance

delineates the distal portion and the remaining portion of the stent device.

6. The delivery device of claim 4 or 5, wherein the distal most protuberance 1s
positioned proximally of the distal end of the stent device by a predetermined

distance.

7. The delivery device of any one of claims 3 to 6, wherein the at least one

protuberance comprises a ring mounted on the imnner member.

8. The delivery device of claim 7, wherein the at least one protuberance

comprises two axially spaced rings, a distal most ring and a proximal most ring.

9. The delivery device of any one of claims 3 to 8, wherein the at least one
protuberance 1s made of a resilient material, which is radially deformed by the

stent device.

10. The delivery device of any one of claims 3 to 9, wherein the at least one
protuberance 1s made of an adhesive material, which the stent device 1s able to peel

away from in going from the delivery configuration to the deployed configuration.

I1. The delivery device of any one of claims | to 10, wherein the anchorage is
such that the remaining portion ot the stent device is free to move relative to the

inner catheter.
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2. The delivery device of any one of claims 1 to 11, wherein the stent device
has an axial length greater than 60mm, greater than 100mm, greater than 150mm,

greater than 170 mm or even greater than 200mm.

[3.  The delivery device of any one of claims | to 12, wherein the distal portion
of the stent device is within an end 35% of the stent device. an end 30% of the
stent device. an end 25% of the stent device, an end 20% of the stent device or

even an end 15% of the stent device.

14.  The delivery device of any one of claims | to 13, wherein the outer sheath
is stretched upon deployment force being applied to retract the outer sheath from

the stent device.

15.  The delivery device of any one of claims | to 14, wherein a space 1s
provided radially between the remaining portion of the stent device and the inner

member and extending axially the length of the stent device.
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