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(57) Abrége/Abstract:
The stent delivery device comprises an elongated sheath (2) with a self-expandable stent (/) placed in contracted condition

within the distal area (3) of the sheath (2). An elongated core (5) Is arranged In the sheath (2) for relative longitudinal motion
between core and sheath, and drive means (13) are arranged between the core (5) and the stent (7). Scratch protection tubular
means (16) comprise a reinforcement ring (18) secured In the sheath (2) and surrounding the distal end portion (79) of the stent
when the stent Is In contracted condition in the sheath and a tube of thermoformable material (37) heat shrunk over the proximal

end portion (/8) of the stent and over the core (5).
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Stent delivery device and method for manufacturing a
stent delivery device

ABSTRACT

The stent delivery device comprises an elongated sheath
(2) with a self-expandable stent (7) placed in

contracted condition within the distal area (3) of the
sheath (2). An elongated core (5) is arranged in the

10 sheath (2) for relative longitudinal motion between core
and sheath, and drive means (13) are arranged between
the core (5) and the stent (7). Scratch protection
tubular means (16) comprise a reinforcement ring (18)

secured 1n the sheath (2) and surrounding the distal end
15 portion (79) of the stent when the stent is in

contracted condition in the sheath and a tube of

thermoformable material (37) heat shrunk over the

proximal end portion (78) of the stent and over the core
(5).
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This invention relates to a stent delivery device
comprising an elongated sheath having a distal area with
a distal end, a self-expandable stent having proximal
and distal end portions with proximal and distal.ends
and a braided tubular wall, said stent being placed in
contracted condition within the distal area of the
sheath, elongated core means having proximal and distal
areas, salid core means arranged in said sheath for
relative longitudinal motion between the sheath and core
means, and drive means between the distal area of the
core means and the self-expandable stent, whereby
relative longitudinal motion between said sheath and
core means results into longitudinal relative motion
between said stent and sheath so as to cause radial
self-expansion of at least a longitudinal portion of the
stent out of the distal area of the sheath or radial
contraction of at least a longitudinal portion of the
stent into the distal area of the sheath.

A stent delivery device of that kind is typically shown

in the document EP-0596145-A1 of the same applicant as
that of the present invention.

The invention also relates to a method for manufacturing

a stent delivery device.

Use 0of self-expandable stents is current for damaged
areas or stenoses of body vessels such as food or air
pipes, for support, dilatation, repair or bridging such
areas.

Where such stents are for use in blood vessels, the
stent delivery device must have, i.a., a very small
radial size in order to be capable to reach narrow
and/or tortuous areas of such blood vessels.

Furthermore, the requirements for use in blood vessels
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are extremely tough in terms of integrity of the stent
delivery device because particles of the device getting
loose and wandering through the blood vessel may cause
complications such as thrombosis. On the other hand,
self-expandable stents are most commonly those formed of
a braiding composed, for example, of a first plurality
of parallel stainless steel spring wires helically wound
in a first direction crossing a second plurality of
parallel stainless steel spring wires helically wound in
a second direction opposite to the first one. The
braiding is made in a continuous process and the braided
material 1s then cut in lengths each of which will be
used to constitute a stent. As the wires composing the
braiding are cut, their ends constitute a plurality of
sharp edges. Such edges may dangerously scratch and even
perforate the sheath upon passage of the stent
therethrough for expansion into the body vessel. Such
perforations of the sheath may cause particles of the
sheath getting loose and wandering into the vessel. In
case of a blood vessel, there may be therefore
complications such as thrombosis. This scratch and
perforation problem is particularly acute at the distal
end of the sheath where the stent exits from the sheath
to self-expand into the vessel because rubbing at that
place 1s maximal due to the interaction of a very small
surface of contact between stent and sheath and of the
high radial forces generated by the expanding stent
against the sheath. However, this problem of scratching
and perforation of the sheath also exists for the
proximal end of the stent when the latter rubs along the
sheath, and possibly exits from the sheath as is the
case for a permanently implanted stent. And the problem
repeats at both ends of the stent when the stent is
successively partly expanded out of the sheath and
retracted i1nto the sheath for precise repositioning
purposes 1n the required area of the vessel.



10

15

20

25

30

CA 02187592 2001-04-12
75490-21

Accordingly, there may be a contradictory requirement
between small radial size for the stent delivery device to

adequately perform in blood vessels and high strength scratch

and perforation resistance for the sheath.

It 1s an object of the invention to provide a stent
delivery device that reduces the aforesaid problems and

drawbacks, yet allowing a small radial size for the sheath to

be performant and safe, particularly for use in blood vessels.

It 1s a further object of the invention to provide a stent

delivery device which 1s economical by the simplicity of its

manufacture.

To achieve this object this invention seeks to

provide a stent delivery device (1) comprising an elongated

sheath (2) having a distal area (3) with a distal end (4), a
self-expandable stent (7) having proximal and distal end
portions (78, 79) with proximal and distal ends (8, 9) and a
braided tubular wall (10), said stent being placed in
contracted condition within the distal area of the sheath,

elongated core means (5) having proximal and distal areas, said

core means arranged 1n said sheath for relative longitudinal
motion between the sheath and core means, and drive means (13)
between the distal area (6) of the core means (5) and the self-
expandable stent (7), whereby relative longitudinal motion
between sailid sheath and core means results into longitudinal

relative motion between said stent and sheath so ags to cause

radial self-expansion of at least a longitudinal portion of the

stent out of the distal area of the sheath or radial

contraction of at least a longitudinal portion of the stent

into the distal area of the sheath, characterized in that it

comprises scratch protection tubular means (16, 18, 37) o:

biocompatible material having an inner wall (17, 42)
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surrounding at least an end portion (78, 79) of the stent (7)
when the stent 1s 1n contracted condition in the distal area
(3) of the sheath (2), said protection means being secured at

P

least 1n a proximal vicinity of the distal end (4) of the

distal area (3) of the sheath (2).

Accordingly, where the stent delivery device
comprises scratch protection tubular means of biocompatible
material having an inner wall surrounding at least an end
portion of the stent when the latter is in contracted condition

" aund

1n the distal area of the sheath, the risk i1is reduced of a

scratching and/or perforation of the sheath by the distal

and/or proximal cutting ends of the stent upon operation

thereof through the sheath for self-expansion into a body
vessel, and more particularly into a blood vessel where
wandering of particles resulting from scratching or perforation
of the sheath may be dangerous for the patient. And
simultaneously, the sheath may be thin walled as the scratching

and perforation resistance 1s achieved by the scratch

protection tubular means. The sheath may be therefore

extremely thin, thereby allowing a small radial size for the

stent delivery device to efficiently and safely perform through

narrow areas such as blood vessels. The scratch protection
tubular means do not require complicated or costly structure

for the sheath
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to fully and safely perform anti-scratching and anti-
perforation functions. The stent may be repeatedly
extracted from and re-inserted into the sheath with a
reduced risk for the sheath to release dangerous
particles into the blood vessel. And in case of
emergency, the doctor may act very rapidly to position
the stent even if such a positioning requires repeated
extraction of the stent out of the sheath. The doctor
may thus concentrate on other major problems without
having to slow his action for taking care to avoid
potentially trouble causing irregular motions for
extracting the stent from the sheath.

The scratch protection tubular means may comprise
reinforcement tubular means secured at least in the
proximal vicinity of the distal end of the distal area
of the sheath. This takes care of the scratch and
perforation problem in a critical location of the sheath
when rubbing between stent and sheath is particularly
important due to the small surface of contact between
stent and sheath and high radial forces due to expansion
of the stent. The distal end of the sheath is fully
protected and may be safely operated through the vessel.

Where the reinforcement tubular means are formed by a
reinforcement ring surrounding at least the distal end
of the stent when the stent is in contracted condition
in the distal area of the sheath, a very simple
protection structure is achieved which may be
incorporated in and fastened to the sheath at low cost.
And when this reinforcement ring has a rectangular
cross-section, a relatively long reinforcement surface
1s obtained in the proximal vicinity of the distal end
of the sheath in combination with low radial place
consumption.
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The reinforcement tubular means may comprise an outer
surface embedded in the sheath to achieve simple and
efficient assembly of the reinforcement tubular means to
the sheath. In a preferred embodiment, the reinforcement
tubular means are embedded in a multilayer structure of
the sheath to efficiently match the requirements of a
safe assembly between sheath and reinforcement tubular
means and to simultanecusly allow a choice of materials
providing a very low friction for the whole stent along
the inner wall of the sheath to thereby reduce rubbing
in that area and facilitate relative motion between
stent and sheath while retaining a low profile for the
sheath wall. In a still preferred embodiment, the
multilayer structure is heat shrunk on the reinforcement

tubular means to intimately mate the tubular means and
sheath.

The reinforcement tubular means may be made of metal to
offer the strongest resistance to scratching and/or
perforation without interfering on the materials used
for making the stent. A metallic reinforcement tubular
means may also be extremely thin without loosing its
resistance to scratching and perforation, which still
adds to the profile reduction of the sheath.

In a further embodiment, the reinforcement tubular means
are made of a radiopaque metal. In conjunction with a
radiopaque marker, for instance conventionally located
on the core means at the proximal end of the stent, this
radiopaque reinforcement tubular means provide a fixed
reference allowing precise knowledge of the percentage
of stent which is out of the sheath. Such a percentage
knowledge also helps avoiding exagerated retraction of
the stent into the sheath and the resulting potential of
damage to the stent or sheath.
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In a still further embodiment, the core means extend
through the stent and a distal ring of radiopaque
material 1s mounted on the core means within the
reinforcement tubular means of radiopaque metal. This
allows direct control of the relative position of the
stent with respect to the sheath when the stent is
retracted into the sheath. Accordingly, it is thereby
possible to easily avoid exagerated retraction of the
stent 1n the sheath and potential damage to the stent or
sheath. This may be of great help for the doctor when he
has to rapidly withdraw the stent into the sheath for
re-positioning purposes.

Within the frame of the aforesaid distal ring of
radiopaque material mounted on the core means within the
reinforcement tubular means, the device may
advantageously comprise tip means ending the distal area
of the core means concentrically to the distal ring of
radiopaque material and reinforcement tubular means of
radiopaque metal. In addition to the usual advantages of
a tip configuration for a smooth insertion of the stent
delivery system into the body vessel, the coaxial
mounting of the tip on the distal ring of radiopaque
material and reinforcement tubular means assures a
centering of the tip means on the sheath thereby
preventing bending or angle making between the tip and
sheath and the potential risk of catching and wounding
the body vessel in particular in tortuous areas thereof.
Hence, the reinforcement tubular means have a
positioning or centering function in addition to the
anti-scratching, anti-perforation, and control
functions. Within this frame, the reinforcement tubular
means may have a first outer diameter whereas the tip
means have a second outer diameter greater than the
first outer diameter. This configuration acts as an

extra safety in case of the unexpected (and even highly
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improbable) escape of the reinforcement tubular means
out of the end area of the sheath. In such a case, the
larger diameter of the tip means prevents any passage of
the reinforcement tubular means distally beyond the tip

means and assures recovery of the reinforcement tubular
means out of the body vessel.

When the scratch protection tubular means comprise
coverage tube means secured to the proximal end portion
of the stent and to the core means, a safety is obtained
along the distal area of the sheath against the risk of
having sheath particles getting loose from the sheath
because of rubbing between the proximal end of the stent
and the sheath. When combined to the reinforcement
tubular means as desccribed hereinbefore, the resulting
configuration of the scratch protection tubular means
assures full protection of the distal area of the sheath
by the maximal reduction of the risk of having particles

of the sheath getting loose from the sheath due to the
rubbing between stent and sheath.

Where the coverage tube means are formed by a tube of
thermoformable material heat shrunk over the proximal
end portion of the stent and over the core means, the
tube heat shrunk over the proximal end portion of the
stent acts as an assembly help for the manufacturing of
the stent delivery device. Such an assembly help
disposes of using a special tool to very tightly
contract the proximal end portion of the stent for
inserting the stent into the sheath and avoiding damage
to the sheath. And furthermore, the shrunk tube also
acts as a protection against kinking of the sheath
proximally of the stent because it somewhat fills the
room between the proximal end of the stent and the

sheath and also reduces continuously the flexibility of
the stent at its proximal end portion.
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Where the heat shrunk tube comprises longitudinal cuts
extending along a distal portion thereof, the heat

shrunk tube may easily separate from the proximal end
portion of the stent upon expansion thereof out of the
sheath, thereby allowing full expansion and release of

the stent out of the sheath for permanent implantation
thereof.

Within these configurations, a proximal ring of
radiopaque material may be mounted on the core means in
the immediate proximal vicinity of the proximal end of
the stent, said ring of radiopaque material being
embedded 1n the shrunk tube. This arrangement provides
for an easy positioning and fastening for a proximal
ring of radiopaque material while assuring a smooth
transition between the stent and radiopagque ring which

also contributes to reduce the kinking potential of the
sheath in that area.

According to a method of manufacturing a stent delivery
device to incorporate in a simple and efficient way a
reinforcement ring as hereinbefore described, there is
provided for engaging on a mandrel a reinforcement ring
having a proximal end, a distal end, and a first outer
diameter, engaging on the mandrel and proximally of the
proximal end of the reinforcement ring a first tube of
thermoformable material having a second outer diameter
greater than said first outer diameter, engaging on the
reinforcement ring a second tube of thermoformable
material having a third outer diameter substantially
equal to said second outer diameter of the first tube of
thermoformable material, engaging on the first and
second tubes of thermoformable material a third tube of
thermoformable material, heat shrinking said third tube

of thermoformable material over said first and second
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tubes of thermoformable material and reinforcement ring,
wihdrawing the mandrel out of the reinforcement ring and
first tube of thermoformable material, and taking off
unwanted surplus portions of the heat shrunk material at
the distal end of the reinforcement ring.

These and other objects, features and advantages of the
invention will become readilly apparent from the
following detailed description with reference to the
accompanyilng drawings which show, diagrammatically and
by way of example only, preferred but still illustrative
embodiments of the invention.

Figure 1 1s a side view partly cut of a device in
accordance with the present invention with the stent

shown in contracted condition in the sheath.

Figure 2 1is a side view similar to that of Figure 1,

however, with the stent shown partly expanded out of the
sheath.

Figures 3 and 4 illustrate a method of manufacturing a

stent delivery device in accordance with the invention.

Figure 5 1s a side view partly cut of a detail of Figure
1.

Figure 6 is a perspective view illustrating the function
of the detail of Figure 5.

The stent delivery device 1 shown in Figqures 1 and 2
comprises an elongated sheath 2 having a distal area 3
with a distal end 4. The sheath 2 has a proximal area
(not shown) adapted to be connected to a conventional T-

connector (not shown) for manipulation and contrast
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fluid supply purposes. Of course, the sheath 2 is made
of a biocompatible material.

Within the sheath 2 is arranged an elongated core 5, for
example tubular, having a proximal area (not shown) and
a distal area (6). The proximal area of the core 5 is
adapted to be connected to a conventional luer lock
assembly (not shown) for handling purposes. The core 5
1s arranged in the sheath 2 for relative longitudinal
movement between the sheath and the core. The core is
also made of a biocompatible material.

A self-expandable stent 7 having proximal and distal end
portions 78 and 79 with a proximal end 8 and a distal
end 9 1is mounted on the core 5, within the sheath 2
where it is placed in radially contracted condition
within the distal area 3 of the sheath 2. The stent 7
has a braided tubular wall 10 which is conventionally
composed of a first plurality of parallel stainless
steel spring wires 11 helically wound in a first'
direction crossing a second plurality of parallel
stainless steel spring wires 12 helically wound in a
second direction opposite to the first one. Such a
braided structure allows radial contraction of the stent
when it 1s placed in the sheath 2 as shown in Figqure 1
and radlal self-expansion of the stent when it is taken
out of the sheath 2 as shown in Figqure 2. This
configuration is well known in the art and needs no
further description. Of course, other known braidings
providing the same effect may be used.

Drive means 13 are provided between the distal area 6 of
the core 5 and the self-expandable stent 7. In the
example shown, these drive means comprise a pad 14 of
soft material which mates with the pits and bosses of
the braided tubular wall 10 as depicted at 15 in Figure

TeTr iy hdndaher 700 ot v o MOAT g A 3 AL AL i B4 TN L JATE e MELTLEY Dbt | Wy (AP e OAS D an g A B A ST Qe T T LA T ARG 1w SR D IENG SRR B34 - A d AR 0 e CBt 1qu AR m . BRI 1 RS T Amancd s w e r e B s e wmd bl 05 . 4 T D kLA e Eil ALl ek or AR e st ke e Tk L et b e o
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1. Such a configuration and the method for obtaining it are

described 1n the document EP 0596145A1. By this arrangement,
relative longitudinal motion between the sheath 2 and

the core 5 results into longitudinal relative motion
between the stent 7 and the sheath 2 so as to cause
radial self-expansion of at least a longitudinal portion
of the stent 7 out of the distal area 3 of the sheath 2
in a body vessel 20, as shown in Figure 2, or radial
contraction of at least a longitudinal portion of the
stent 7 into the distal area 3 of the sheath 2, as shown
in Figure 1.

Scratch protection tubular means 16 of biocompatible
material are arranged in the distal area 3 of the sheath
2 sO as to have an inner wall 17 surrounding the distal
end portion 79 of the stent 7 when the latter is in
contracted condition in the distal area 3 of the sheath
2. Such scratch protection tubular means 16 comprise
reinforcement tubular means 18 which are secured,in the
proximal vicinity of the distal end 4 of the distal area
3 of the sheath 2. In the example shown in Figures 1 and
2, such reinforcement tubular means 18 are formed by a
reinforcement ring which surrounds the distal end
portion 79 of the stent 7 when the latter is in
contracted condition in the distal area of the sheath 2.
Preferably, the ring 18 has a rectangular cross-section
and it comprises an outer surface 19 embedded in the

sheath 2.

In the embodiment shown in the drawings, the ring 18 is
made of metal, preferably a radiopagque metal.

The reinforcement ring 18 may be embedded in a
multilayer structure 21 of the sheath 2 and this

R e R  eaad < N e . o e N e T TR R R TR T BT TR AL AT Y T A R P Y L SRS T ILICY. VIV SRR TRy T gL O s S Y B T oL T [ P T 4. 2 o G 177 - F ST I T o A L T AT T B T o g ¥ T T T T TP S S . o o
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multilayer structure of the sheath may be heat shrunk on
the reinforcement ring 18.

Figures 3 and 4 illustrate a method for manufacturing
such a configuration. A reinforcement ring 18 having a
proximal end 22, a distal end 23, and an outer diameter
24 is engaged on a mandrel 25. A first tube of
biocompatible thermoformable material 26 is engaged on
the mandrel 25, proximally of the proximal end 22 of
ring 18, which first tube has an outer diameter 27
greater than the outer diameter 24 of ring 18. A second
tube of biocompatible thermoformable material 28 is
engaged on the reinforcement ring 18, which tube has an
outer diameter 29 substantially equal to the outer
diameter 27 of the first tube 26. The tubes 26 and 28
have thus their outer surfaces substantially aligned. A
third tube 30 of thermoformable biocompatible material
is engaged on the first and second tubes 26 and 28 and
sald third tube is heat shrunk over the first and second
tubes 26 and 28 and the reinforcement ring 18 as
depicted as 31 in Figure 4. The mandrel 25 is then
withdrawn out of the reinforcement ring 18 and first
tube 26 and the unwanted surplus portions 32 of the heat
shrunk material at the distal end 23 of the
reinforcement ring 18 is taken off. By this method, a
smooth regular embedding is obtained for the ring in the

sheath, avoiding any gaps between the sheath and the
ring.

As shown in Figure 1, the core 5 extends through the
stent 7 and a distal ring 33 of radiopaque material is
mounted on the core within the reinforcement ring 18. A
tip 34 ends the distal area 6 of the core 5
concentrically to the distal ring of radiopaque material
33 and to the reinforcement ring 18 and, to this effect,
the tip 34 comprises a proximal tubular shoulder 35 on
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which is mounted the radiopaque ring 33. The tip 34 has
an outer diameter 36 which 1s greater than the outer
diameter 24 of ring 18.

As shown 1n Figures 1 and 2 and in more detail in
Figures 5 and 6 scratch protection tubular means 16 are
also arranged in the distal area 3 of the sheath 2 so as
to have an inner wall 42 surrounding the proximal end
portion 78 of the stent 7 when the latter is in
contracted condition in the distal area 3 of the sheath
2. Such scratch protection tubular means 16 comprise
coverage tube means'37 secured to the proximal end
portion 78 of the stent 7 and to the core 5. In the
example shown, such coverage tube means are formed by a
tube of thermoformable material heat shrunk over the
proximal end portion 78 of the stent 7 and over the core
5. This tube 37 comprises longitudinal cuts 38 extending
along a distal portion 39 of the tube 37. These cuts 38
are forming in the tube a plurality of successive
tongues 40. As best seen on Figure 6, these tongues may
deploy like flower petals under the radial force exerted
by expansion of the stent 7 out of the sheath 2 whereby

the tube 37 may easily separate from the proximal end
portion of the stent.

A proximal ring 41 of radiopaque material is mounted on
the core 5 i1n the immediate proximal vicinity of the
proximal end 8 of the stent 7. This ring 41 of
radiopaque material is embedded in the tube 37 which is

heat shrunk over the proximal end of the stent and over
the core.

Varliants are available without departing from the scope
of the invention.
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For example, the ring 18 may be affixed to the sheath
otherwise that by heat shrinking of a structure of the

sheath. It may comprise peripheral studs or indentations
partly or totally penetrating corresponding recesses
provided for in the sheath 2. It may also be affixed to
the sheath by means of an appropriate adhesive.

The core 5 may be devoid of a tip such as tip 34.

When the stent 1s not for permanent implantation in the
body vessel, the heat shrunk tube 37 may be replaced by
a mere, for instance adhesive, surrounding assembly of
the proximal end of the stent to the core.

The drive means 13 may be replaced by any other
conventional drive between the core and the stent.

The scratch protection tubular means 16 or ring 18 may
extend proximally until the proximal end portion of the
stent 7 when the latter is 1in contracted condition in
the distal area 3 of sheath 2. With such an arrangement,
the tubular means may also be made of metal, preferably
of a radiopaque metal, and assembly thereof to the
sheath may be as described for the ring 18. Such a
configuration may dispose of using the heat shrunk
proximal tube 37 as a sheath protection at the level of
the proximal end portion of the stent and as an assembly
help for insertion of the stent into the sheath. This

extended tubular means may also be secured in the sheath
as described for the ring 18.
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CLAIMS:
1. A stent delivery device (1) comprising an elongated
sheath (2) having a distal area (3) with a distal end (4), a
self-expandable stent (7) having proximal and distal end

portions (78, 79) with proximal and distal ends (8, 9) and a

braided tubular wall (10), said stent being placed in

P

contracted condition within the distal area of the sheath,

elongated core means (5) having proximal and distal areas, sgaid

core means arranged 1n sald sheath for relative longitudinal
mot1on between the sheath and core means, and drive means (13)
between the distal area (6) of the core means (5) and the self-

expandable stent (7), whereby relative longitudinal motion

between said sheath and core means results into longitudinal

relative motion between said stent and sheath o as to cause

F

radial self-expansion of at least a longitudinal portion of the

pa—

stent out of the distal area of the sheath or radial

contraction of at least a longitudinal portion of the stent
into the distal area of the sheath, characterized in that it
comprises scratch protection tubular means (16, 18, 37) of

biocompatible material having an inner wall (17, 42)

surrounding at least an end portion (78, 79) of the stent (7)

when the stent 1s 1n contracted condition 1n the distal area

(3) of the sheath (2), said protection means beling secured at

least 1n a proximal vicinity of the distal end (4) of the

p———
—

distal area (3) of the sheath (2).

2 . A device according to claim 1, wherein said scratch

protection tubular means (16) comprise reinforcement tubular

means (18).

3. A device according to claim 2, wherein the

reinforcement tubular means are formed by a reinforcement ring

(18) surrounding at least the distal end portion (79) of the
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stent (7) when the stent 18 1n contracted condition in the

distal area (3) of the sheath (2).

4 . A device according to claim 3, wherein the

reinforcement ring (18) has a rectangular cross-section.

5. A device according to any one of claims 2 to 4,

wherein the reinforcement tubular means (18) comprise an outer

surface (19) embedded in the sheath (2).

6. A device according to claim 5, wherein the

reinforcement tubular means (18) are embedded in a multilayer

structure (21) of the sheath ((2).

7. A device according to claim 6, wherein said

multilayer structure (21) 1s heat shrunk on the reinforcement

tubular means (18).

P

8 . A device according to any one of claims 2 to 7,

wherein the reinforcement tubular means (18) are made of metal.

9. A device according to claim 8, wherein the

reinforcement tubular means (18) are made of radiopague metal.

10. A device according to claim 9, wherein the core means

(5) extend through the stent (7), and wherein a distal ring

(33) of radiopagque material 1s mounted on the core means (5)

within the reinforcement tubular means (18) of radiopaqgue

metal.

11. A device according to claim 10, further comprising

tip means (34) ending the distal area (6) of the core means (5)

F
p—

concentrically to the distal ring (33) of radiopague material

and to the reinforcement tubular means (18) of radiopaque

metal.
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12. A device according to claim 11, wherein said

reinforcement tubular means (18) have a first outer diameter

(24) and the tip means (34) have a second outer diameter (36)

greater than said first outer diameter (24) .

13. A device according to any one of claims 1 to 12,
wherein said scratch protection tubular means (16) comprise
coverage tube means (37) secured to the proximal end portion

(78) of the stent (7) and to the core means (5).

14 . A device according to claim 13, wherein the coverage

tube means are formed by a tube (37) of thermoformable material

- the stent (7)

L.

heat shrunk over the proximal end portion (78) o

and over the core means (5).

15. A device according to claim 14, wherein the heat
shrunk tube (37) of thermoformable material comprises

longitudinal cuts (38) extending along a distal portion (39)

-

thereof.

16. A device according to claim 14 or 15, further

comprising a proximal ring (41) of radiopagque material mounted

on the core means (5) in the immediate proximal vicinity of the

proximal end (8) of the stent (7), said ring of radiopaque

material being embedded in the shrunk tube (37).

17. A method for manufacturing a tubular element for a

stent delivery device comprising the steps of:

engaging on a mandrel (25) a reinforcement ring (18)

having a proximal end (22), a distal end (23), and a first

outer diameter (24) ;

engaging on the mandrel (25) and proximally of the

proximal end (22) of the reinforcement ring (18) a first tube

2% e e Wb in, oo % USTR g, 7 N A it et et e .ok
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(26) of thermoformable material having a second outer diameter

(27) greater than said first outer diameter (24) ;

engaging on the reinforcement ring (18) a second tube

(28) of thermoformable material having a third outer diameter
(29) substantially equal to said second outer diameter (27) of

the first tube (26) of thermoformable material:

engaging on the first and second tubes (26, 28) of

thermoformable material a third tube (30) of thermoformable

material ;

heat shrinking said third tube (30) of thermoformable

material over said first and second tubes (26, 28) of

thermoformable material and reinftforcement ring (18) ;

F

withdrawing the mandrel (25) out of the reinforcement

| S

“1rst tube (26) of thermoformable material; and

ring (18) and

taking off unwanted surplus portions (32) of the heat

shrunk material at the distal end (23) of the reinforcement

ring (18).

SMART & BIGGAR

OTTAWA, CANADA
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