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Description

[0001] The presentinvention generally relates to intra-
vascular guidewires. More specifically, the present in-
vention relates to intravascular guidewires utilizing super
elastic materials.

[0002] Intravascular guidewires are commonly used to
navigate through a patient’s vascular system for the di-
agnosis and treatment of a wide variety of vascular dis-
orders. Guidewires conventionally utilize a stainless steel
or nitinol (super elastic) core wire. Stainless steel core
wires are advantageous because they are shapeable,
but are disadvantageous because they may become de-
formed in tortuous vascular anatomy. Nitinol core wires
are advantageous because they do not become de-
formed in tortuous vasculature, but are disadvantageous
because they are not shapeable.

[0003] US 2001/0009980 A1 discloses a guidewire
having at least two different polymeric jackets that impart
different handling characteristics to the portions of the
guidewire they surround. The guidewire may have jack-
ets of different grades of polymer or different types of
polymers, or may have a single polymeric jacket with
continuously varying properties along its length.

[0004] US 5814 705 discloses a composition that sof-
tens at a predetermined temperature and comprises at
least one block copolymer having at least two thermal
transition temperatures. The composition is character-
ized by at least two thermal transition temperatures, one
of which is a predetermined lower transition temperature,
and one of which is an upper transition temperature.
[0005] WO 01/07499 A1 discloses a shape memory
polyurethane or polyurethane-urea polymer.

[0006] Thus, there is a need for a guidewire that offers
both advantages, namely a guidewire that is shapeable
and that is not readily deformed in tortuous vasculature.
[0007] Toaddress this need, the presentinvention pro-
vides several design alternatives as recited in the claims.
For example, in one embodiment, the present invention
provides a guidewire having a super elastic core wire
surrounded by a shape memory polymer jacket. The su-
per elastic core wire permits the guidewire to be navigat-
ed through tortuous vasculature without undergoing plas-
tic deformation, and the shape memory polymer jacket
permits the guidewire to be shapeable.

[0008] Preferred embodiments of the invention will be
described in the following with reference to the drawings,
in which :

Figure 1 is a plan view of a guidewire according to
the present invention, in combination with a balloon
catheter;

Figure 2 is a foreshortened longitudinal cross-sec-
tional view of a distal portion of a guidewire of the
present invention, showing a polymer jacket sur-
rounding a distal tip of a core wire;

Figure 3 is a foreshortened longitudinal cross-sec-
tional view of a portion of a guidewire of the present
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invention, showing a polymer jacket surrounding a
mid portion of a core wire; and

Figures 4 and 5 are side views of a distal tip portion
of a guide wire showing a polymer jacket surrounding
a distal portion of a spring tip and core wire, wherein
the distal tip is deformed about a cylinder-shaped
object.

[0009] The following detailed description should be
read with reference to the drawings in which similar ele-
ments in different drawings are numbered the same. The
detailed description and the drawings, which are not nec-
essarily to scale, depictillustrative embodiments and are
not intended to limit the scope of the invention:

[0010] Refer now to Figure 1 which illustrates a plan
view of a guidewire 10 in combination with an intravas-
cular device 100. In this particular example, the intravas-
cular device 100 comprises a balloon catheter, but those
skilled in the art will recognize that guidewires may be
used alone or in combination with a wide variety of intra-
vascular devices for coronary, peripheral and cerebral
use, including balloon catheters, guide catheters, diag-
nostic catheters, micro-catheters, etc. For purposes of
illustration only, intravascular device 100 is shown to be
a balloon catheter 100 having an elongate shaft 100, a
proximally disposed manifold 104, and a distally dis-
posed inflatable balloon 106, all of which are convention-
al in the art. Guidewire 10 may extend through the entire
length of the balloon catheter 100, and includes a prox-
imal end 12 and a distal tip portion 14. The guidewire 10
may have a size (length and diameter) to navigate cor-
onary, peripheral and/or cerebral vasculature, depending
on the particular clinical application, and the distal tip
portion 14 may be shaped to facilitate steering in such
vascular anatomy.

[0011] As seen in Figure 2, the guidewire 10 may in-
clude a core wire 20 with a polymer jacket 50 surrounding
a distal tip portion 14 thereof. Alternatively, the polymer
jacket 50 may surround a mid portion of the guidewire
10 as shown in Figure 3. As shown in Figures 4 and 5,
a radiopaque coil 40 may surround a distal portion 14 of
the core wire 20, with a distal weld 42 connecting the
distal end of the coil 40 to the distal end of the core wire
20 (not visible in Figures 4 and 5). In this latter instance,
the polymer jacket 50 may surround the core wire 20 and
the radiopaque coil 40. As a further alternative, the pol-
ymer jacket 50 may surround an inner polymer jacket
(not shown) disposed on the core wire 20, resulting in a
multi-layered polymer jacket arrangement, with layer
thicknesses that may vary, but preferably do not exceed
the proximal profile of the guidewire. In all embodiments,
the polymer jacket 50 may incorporate radiopaque filler.
[0012] Inallembodimentsillustrated, the polymer jack-
et 50 may surround the core wire 20 and/or radiopaque
coil 40 to establish contact therebetween or to establish
an annular space therebetween. In addition, the polymer
jacket 50 may surround and encase the core wire 20
and/or radiopaque coil 40 to encase the distal tip 14 as
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shown in Figures 2, 4 and 5, or merely surround a portion
thereof without encasing as shown in Figure 3.

[0013] Core wire 20 may comprise a stainless steel
metal or a super elastic metal such as nitinol (nickel tita-
nium alloy) for purposes of navigating tortuous vascula-
ture without causing plastic deformation thereof. Polymer
jacket 50 may comprise a polymer and may have suitable
dimensions and material characteristics that render the
polymer jacket 50 more stiff than the distal tip portion 14
of the super elastic core wire 20 which it surrounds. As
used herein, stiff or stiffness refers to the collective prop-
erty defined by material characteristics and shape, as
conventionally used in mechanical engineering design.
In particular, the cross-sectional bending moment and
the flexural modulus of the polymer jacket 50 may be
selected such that when the tip 14 is deformed into a
shape within the elastic limit of the super elastic core wire
20, and beyond the elastic limit of the polymer, the tip 14
substantially retains the shape, although some recoil may
occur.

[0014] The polymer jacket 50 may comprise a shape
memory polymer such as shape memory polyurethane
available from Mitsubishi, polynorbomene polymers and
copolymers (including blends with polyethylene and Kra-
ton), polycaprolactone or (oligo)caprolactone copolymer,
polymethylmethacylate, PLLA or PL/D LA copolymer,
PLLA PGA copolymer, PMMA, cross-linked polyethyl-
ene, cross-linked polyisoprene, polycyclooctene, sty-
rene-butadiene copolymer, or photocrosslinkable poly-
mer including azo-dye, zwitterionic and other photo-
schromic materials (as referenced in Shape memory Ma-
terials, Otsuka and Wayman, Cambridge University
press, © 1998).

[0015] With a shape memory polymer, the distal tip 14,
including polymer jacket 50, core wire 20, and/or radio-
paque coil 40, may be deformed into the desired shape.
By way of example, not limitation, the distal tip portion
14 may be deformed about a cylindrical object 90 to im-
part a J-tip shape as shown in Figure 4, or a bent-L shape
as shown in Figure 5. Although only basic shapes are
shown, it is contemplated that a wide variety of simple
and complex shapes may be achieved with the present
invention. While the desired shape is maintained, the pol-
ymer jacket 50 may be subjected to heat at atemperature
at or above the glass transition temperature (or near the
melt temperature) of the shape memory polymer, and
subsequently cooled to a temperature below the glass
transition temperature. Once cooled, the distal tip 14 may
be released from the constrained shape.

[0016] After releasing the distal tip 14 from the con-
strained shape, the elastic forces of the super elastic core
wire 20 work against the polymer jacket 50, biasing the
shape of the distal tip back to the original (e.g., straight)
configuration. However, the polymer jacket 50 has suffi-
cient stiffness, by virtue of its size and its material prop-
erties, to substantially oppose, if not completely offset,
the biasing force of the super elastic core wire 20. The
biasing force of the core wire 20 may be reduced by re-

10

15

20

25

30

35

40

45

50

55

ducing the size (e.g., diameter) thereof, and the opposing
force of the polymer jacket 50 may be increased by in-
creasing the size (cross-sectional area moment) and/or
the flexural modulus thereof. Thus, by substantially op-
posing, if not completely offsetting, the biasing force of
the super elastic core wire 20, the polymer jacket 50 sub-
stantially maintains the deformed shape, although some
recoil may occur. To compensate for such recoil, the de-
formed shape may be exaggerated relative to the desired
final shape.

[0017] The distal tip 14 may be re-shaped by re-de-
forming the distal tip 14 and exposing the polymer jacket
50toheatatatemperature ator above the glass transition
temperature (or near the melt temperature) of the shape
memory polymer, and subsequently cooled to a temper-
ature below the glass transition temperature. The original
(e.g., straight) configuration of the distal tip 14 may be
recaptured by exposing the polymer jacket 50 to heat at
a temperature at or above the transformation tempera-
ture of the shape memory polymer, followed by cooling.
The distal tip 14 may be repeatedly shaped without com-
promising shapeability or guidewire performance.
[0018] The polymer jacket 50 may surround the distal
tip portion 14 as shown in Figure 2 or a mid portion of
the core wire 20 as shown in Figure 3. To accommodate
the polymer jacket 50 and to provide a uniform outer pro-
file, the core wire 20 may be ground to have a single
taper or a series of tapers as shown in Figure 2 or ground
to define a recess as shown in Figure 3.

[0019] InFigure 2, the distal portion 14 of the core wire
20 includes a series of tapers to accommodate the pol-
ymer jacket 50 and to provide a gradual reduction in stiff-
ness toward the distal end thereof. For example, the core
wire 20 may have a proximal uniform diameter portion
22 having a diameter of about 0.178 to 0.965 mm (0.007
to 0.038 inches) and a length "A" of about 100 to 260 cm,
a mid uniform diameter portion 26 having a diameter of
about 0.076 to 0.254 mm (0.003 to 0.010 inches) and a
length "C" of about 5 to 30 cm, and a distal uniform di-
ameter portion 30 having a diameter of about 0.038 to
0.127 mm (0.0015 to 0.005 inches) and a length "E" of
about 5 to 30 cm. Alternatively, distal portion 30 may
comprise a flat ribbon having a thickness of 0.038 to
0.127 mm (0.0015 to 0.005 inches). The core wire 20
may also include tapered portions 24/28 between the uni-
form diameter portions 22/26/30, having tapering diam-
eters and lengths "B" and "D" of about 0.1 to 10 cm to
provide a smooth transition between the uniform diame-
ter portions 22/26/30. As an alternative, the core wire 20
may have a continuous taper terminating in a radiopaque
tip, and covered by the polymer jacket 50.

[0020] In Figure 3, a mid portion (i.e., a portion that is
proximal of the distal end and distal of the proximal end)
of the core wire 20 is provided with an optional recess
having a uniform diameter portion 34 and two tapered
portions 32/36. The position of the recess 34 and thus
the position of the polymer jacket 50 in this embodiment
is dictated by the length "F" of the proximal uniform di-
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ameter portion 22 and the length "J" of the distal uniform
diameter portion 38. The length "H" of the recess portion
34 may be selected depending on the desired shapeable
length of the core wire 20. The lengths "G" and "I" of the
tapered portion 32/36 may be the same or similar to that
of tapered portions 24/28 described previously.

[0021] Those skilled in the art will recognize that the
presentinvention may be manifested in a variety of forms
other than the specific embodiments described and con-
templated herein. Accordingly, departures in form and
detail may be made without departing from the scope of
the present invention as described in the appended
claim.

Claims

1. A method of shaping a guidewire (10), comprising
the steps of:

providing a guidewire (10) comprising an elon-
gate core wire (20) formed of a super elastic
metal with a shape memory polymer jacket (50)
surrounding a portion of the core wire (20), the
super elastic metal having an elastic limit and
the shape memory polymer having an elastic
limit less than the elastic limit of the super elastic
metal;

deforming the polymer jacket (50) and the por-
tion of the core wire (20) which it surrounds into
a shape;

heating the deformed polymer jacket (50) to a
temperature at or above a glass transition tem-
perature of the shape memory polymer; and
cooling the deformed polymer jacket (50) to a
temperature below the glass transition temper-
ature of the shape memory polymer to maintain
the shape;

wherein when the polymer jacket (50) and the
portion of the core wire (20) which it surrounds
are deformed into a shape, the portion of the
core wire (20) is within the elastic limit of the
super elastic metal and the polymer jacket (50)
is beyond the elastic limit of the shape memory
polymer, thereby the polymer jacket retains the
shape.

2. Amethod of shaping aguidewire asin claim 1, further
comprising the steps of:

deforming the polymer jacket (50) and the por-
tion of the core wire (20) which it surrounds into
a different shape;

reheating the deformed polymer jacket (50) to a
temperature at or above a glass transition tem-
perature of the shape memory polymer; and
cooling the deformed polymer jacket (50) to a
temperature below the glass transition temper-
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ature of the shape memory polymer to maintain
the different shape.

3. Amethod of shaping a guidewire asin claim 2, further
comprising the steps of:

reheating the deformed polymer jacket (50) to a
temperature at or above a glass transition tem-
perature of the shape memory polymer such that
the guidewire (10) returns to its original shape;
and

cooling the deformed polymer jacket (50) to a
temperature below the glass transition temper-
ature of the shape memory polymer.

4. An intravascular guidewire (10) including an elon-
gate core wire (20) formed of a super elastic metal
having an elastic limit and a polymer jacket (50) sur-
rounding a distal tip portion (14) of the core wire (20),
the intravascular guidewire (10) further character-
ized in that:

the polymer jacket (50) comprises a shape
memory polymer having an elastic limitless than
the elastic limit of the super elastic metal, the
polymer jacket (50) being more stiff than the dis-
tal tip portion (14) of the core wire (20) which it
surrounds such that when the distal tip portion
(14) is deformed into a shape within the elastic
limit of the super elastic metal and beyond the
elastic limit of the shape memory polymer, the
polymer jacket (50) substantially retains the
shape of the distal tip portion (14).

5. Anintravascular guidewire as in claim 4 wherein the
super elastic metal comprises a nickel titanium alloy.

6. Anintravascular guidewire as in claim 4, wherein the
shape memory polymer comprises shape memory
polyurethane.

7. Anintravascular guidewire as in claim 4, wherein the
shape memory polymer comprises shape memory
polynorbomene or copolymers or blends thereof.

8. Anintravascular guidewire as in claim 4, wherein the
shape memory polymer comprises shape memory
polycaprolactone or (oligo)caprolactone copolymer.

9. Anintravascular guidewire as in claim 4, wherein the
shape memory polymer comprises shape memory
polymethylmethacylate.

10. Anintravascular guidewire as in claim 4, wherein the
shape memory polymer comprises shape memory

PLLA copolymer.

11. Anintravascular guidewire as in claim 4, wherein the
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shape memory polymer comprises shape memory
PLLA PGA copolymer.

Anintravascular guidewire as in claim 4, wherein the
shape memory polymer comprises shape memory
PL/D LA copolymer.

Anintravascular guidewire as in claim 4, wherein the
shape memory polymer comprises shape memory
PMMA copolymer.

An intravascular guidewire as in claim 4, wherein the
shape memory polymer comprises shape memory
cross-linked polyethylene.

Anintravascular guidewire as in claim 4, wherein the
shape memory polymer comprises shape memory
cross-linked polyisoprene.

Anintravascular guidewire as in claim 4, wherein the
shape memory polymer comprises shape memory
styrene-butadiene copolymer.

An intravascular guidewire as in claim 4, wherein the
shape memory polymer comprises a photocrosslink-
able polymer.

Patentanspriiche

1.

Verfahren zum Formen eines Fiihrungsdrahts (10)
mit den Schritten:

Versehen eines Flhrungsdrahts (10), der einen
langlichen Kerndraht (20) aufweist, der aus ei-
nem superelastischen Metall gebildet ist, mit ei-
nem Formgedachtnis-Polymermantel (50), der
einen Abschnitt des Kerndrahts (20) umgibt, wo-
bei das superelastische Metall eine Elastizitats-
grenze hat und das Formgedachtnis-Polymer
eine Elastizitdtsgrenze hat, die kleiner als die
Elastizitatsgrenze des superelastischen Metalls
ist;

Verformen des Polymermantels (50) und des
Abschnitts des Kerndrahts (20), den er umgibt,
in eine Form;

Erwarmen des verformten Polymermantels (50)
auf eine Temperatur auf oder tber einer Glas-
Ubergangstemperatur des Formgedachtnis-Po-
lymers; und

Abkuhlen des verformten Polymermantels (50)
auf eine Temperatur unter der Glaslber-
gangstemperatur des Formgedachtnis-Poly-
mers, um die Form beizubehalten;

wobei bei Verformen des Polymermantels (50)
und des Abschnitts des Kerndrahts (20), den er
umgibt, in eine Form der Abschnitt des Kern-
drahts (20) innerhalb der Elastizitatsgrenze des
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2,

3.

4,

5.

superelastischen Metalls liegt und der Polymer-
mantel (50) jenseits der Elastizitdtsgrenze des
Formgedachtnis-Polymers liegt, wodurch der
Polymermantel die Form beibehalt.

Verfahren zum Formen eines Fiihrungsdrahts nach
Anspruch 1, ferner mit den Schritten:

Verformen des Polymermantels (50) und des
Abschnitts des Kerndrahts (20), den er umgibt,
in eine unterschiedliche Form;
Wiedererwarmen des verformten Polymerman-
tels (50) auf eine Temperatur auf oder iber einer
Glastibergangstemperatur des Formgedacht-
nis-Polymers; und

Abkihlen des verformten Polymermantels (50)
auf eine Temperatur unter der Glaslber-
gangstemperatur des Formgedéchtnis-Poly-
mers, um die unterschiedliche Form beizube-
halten.

Verfahren zum Formen eines Fiihrungsdrahts nach
Anspruch 2, ferner mit den Schritten:

Wiedererwarmen des verformten Polymerman-
tels (50) auf eine Temperatur auf oder iber einer
Glaslibergangstemperatur des Formgedacht-
nis-Polymers, so daf3 der Fiihrungsdraht (10) in
seine ursprungliche Form zurtickkehrt; und Ab-
kiihlen des verformten Polymermantels (50) auf
eine Temperatur unter der Glasiibergangstem-
peratur des Formgedéchtnis-Polymers.

Intravaskularer Fihrungsdraht (10) mit einem lang-
lichen Kerndraht (20), der aus einem superelasti-
schen Metall mit einer Elastizitadtsgrenze gebildetist,
und einem Polymermantel (50), der einen distalen
Spitzenabschnitt (14) des Kerndrahts (20) umgibt,
wobei der intravaskulare Flhrungsdraht (10) ferner
dadurch gekennzeichnet ist, daR:

der Polymermantel (50) ein Formgedachtnis-
Polymer mit einer Elastizitdtsgrenze aufweist,
diekleiner als die Elastizitdtsgrenze des supere-
lastischen Metalls ist, wobei der Polymermantel
(50) steifer als der distale Spitzenabschnitt (14)
des Kerndrahts (20) ist, den er umgibt, so da®
bei Verformen des distalen Spitzenabschnitts
(14) in eine Form innerhalb der Elastizitatsgren-
ze des superelastischen Metalls und jenseits
der Elastizitatsgrenze des Formgedachtnis-Po-
lymers der Polymermantel (50) im wesentlichen
die Form des distalen Spitzenabschnitts (14)
beibehalt.

Intravaskularer Fihrungsdraht nach Anspruch 4,
wobei das superelastische Metall eine Nickel-Titan-
Legierung aufweist.
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Intravaskularer Fuhrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer Formgedacht-
nis-Polyurethan aufweist.

Intravaskularer Fuhrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer Formgedacht-
nis-Polynorbomen oder Copolymere oder Mischun-
gen davon aufweist.

Intravaskularer Fihrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer Formgedacht-
nis-Polycaprolacton oder (Oligo)caprolacton-Copo-
lymer aufweist.

Intravaskularer Fihrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer Formgedacht-
nis-Polymethylmethacrylat aufweist.

Intravaskularer Fuhrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer Formgedacht-
nis-PLLA-Copolymer aufweist.

Intravaskularer Fihrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer Formgedacht-
nis-PLLA-PGA-Copolymer aufweist.

Intravaskularer Fihrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer Formgedacht-
nis-PL/D-LA-Copolymer aufweist.

Intravaskularer Fihrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer Formgedacht-
nis-PMNIA-Copolymer aufweist.

Intravaskularer Fihrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer vernetztes
Formgedachtnis-Polyethylen aufweist.

Intravaskularer Fihrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer vernetztes
Formgedéachtnis-Polyisopren aufweist.

Intravaskularer Fihrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer Formgedacht-
nis-Styrol-Butadien-Copolymer aufweist.

Intravaskularer Fihrungsdraht nach Anspruch 4,
wobei das Formgedachtnis-Polymer ein photover-
netzbares Polymer aufweist.

Revendications

1.

Procédé de configuration d’un fil guide (10), com-
prenant les étapes consistant a :

procurer un fil guide (10) comprenant un fil cen-
tral allongé (20) constitué d’un métal superélas-
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tique, une enveloppe polymeére (50) a mémoire
de forme entourant une portion du fil central (20),
le métal superélastique possédant une limite
élastique et le polymere a mémoire de forme
possédant une limite élastique inférieure a la li-
mite élastique du métal superélastique ;
soumettre a une déformation I'enveloppe poly-
mére (50) et la portion du fil central (20) qu’elle
entoure, pour leur conférer une configuration ;
chauffer I'enveloppe polymere (50) qui a été
soumise a une déformation, a une température
égale ou supérieure a la température de transi-
tion vitreuse du polymére a mémoire de forme ;
et

refroidir 'enveloppe polymere (50) qui a été sou-
mise a une déformation, a une température in-
férieure a la température de transition vitreuse
du polymére a mémoire de forme, afin de main-
tenir la configuration ;

dans lequel, lorsque I'enveloppe polymére (50)
et la portion du fil central (20) qu’elle entoure
sont soumis a une déformation pour leur confé-
rer une configuration, la portion du fil central (20)
se trouve en deca de la limite élastique du métal
superélastique et I'enveloppe polymeére (50) se
trouve au-dela de la limite élastique du polymeére
amémoire de forme, si bien que I'enveloppe po-
lymeére conserve sa configuration.

2. Procédé de configuration d’un fil guide selon la re-

vendication 1, comprenant en outre les étapes con-
sistant a :

soumettre a une déformation I'enveloppe poly-
mére (50) et la portion du fil central (20) qu’elle
entoure pour leur conférer une configuration
différente ;

chauffer a nouveau I'enveloppe polymére (50)
qui a été soumise a une déformation a une tem-
pérature égale ou supérieure a la température
de transition vitreuse du polyméere a mémoire
de forme ; et

refroidir 'enveloppe polymére (50) qui a été sou-
mise a une déformation, a une température in-
férieure a la température de transition vitreuse
du polymére a mémoire de forme, afin de main-
tenir la configuration différente.

Procédé de configuration d’un fil guide selon la re-
vendication 2, comprenant en outre les étapes con-
sistant a :

chauffer a nouveau I'enveloppe polymeére (50)
qui a été soumise a une déformation a une tem-
pérature égale ou supérieure a la température
de transition vitreuse du polymére a mémoire
de forme, de telle sorte que le fil guide (10) re-
prenne sa configuration initiale ; et
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refroidir 'enveloppe polymere (50) qui a été sou-
mise a une déformation, a une température in-
férieure a la température de transition vitreuse
du polymeére a mémoire de forme.

Fil guide intravasculaire (10) comprenant un fil cen-
tral allongé (20) constitué d’un métal superélastique
possédant une limite élastique et une enveloppe po-
lymeére (50) entourant une portion terminale (14) en
position distale du fil central (20), le fil guide intra-
vasculaire (10) étant en outre caractérisé en ce
que:

I'enveloppe polymeére (50) comprend un poly-
meére a mémoire de forme possédant une limite
élastique inférieure a la limite élastique du métal
superélastique, I'enveloppe polymére (50) étant
plus rigide que la portion terminale (14) en po-
sition distale du fil central (20) qu’elle entoure,
de telle sorte que, lorsque la portion terminale
(14) en position distale subit une déformation
pour prendre une configuration en deca de la
limite élastique du métal superélastique et au-
dela de la limite élastique du polymeére a mémoi-
re de forme, I'enveloppe polymére (50) conser-
ve essentiellement la configuration de la portion
terminale (14) en position distale.

Fil guide intravasculaire selon la revendication 4,
dans lequel le métal superélastique comprend un
alliage a base de nickel titane.

Fil guide intravasculaire selon la revendication 4,
dans lequel le polymere a mémoire de forme com-
prend du polyuréthane a mémoire de forme.

Fil guide intravasculaire selon la revendication 4,
dans lequel le polymere a mémoire de forme com-
prend du polynorbornene a mémoire de forme ou
ses copolymeéres ou ses mélanges.

Fil guide intravasculaire selon la revendication 4,
dans lequel le polymere a mémoire de forme com-
prend de la polycaprolactone ou un copolymere d’
(oligo)caprolactone a mémoire de forme.

Fil guide intravasculaire selon la revendication 4,
dans lequel le polymére a mémoire de forme com-
prend du polyméthacrylate de méthyle a mémoire
de forme.

Fil guide intravasculaire selon la revendication 4,
dans lequel le polymere a mémoire de forme com-
prend un copolymére PLLA & mémoire de forme.

Fil guide intravasculaire selon la revendication 4,
dans lequel le polymere a mémoire de forme com-
prend un copolymere PLLA PGA a mémoire de for-
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Fil guide intravasculaire selon la revendication 4,
dans lequel le polymere a mémoire de forme com-
prend un copolymeére PL/D LA a mémoire de forme.

Fil guide intravasculaire selon la revendication 4,
dans lequel le polymere a mémoire de forme com-
prend un copolymére PMMA a mémoire de forme.

Fil guide intravasculaire selon la revendication 4,
dans lequel le polymére a mémoire de forme com-
prend du polyéthylene réticulé 8 mémoire de forme.

Fil guide intravasculaire selon la revendication 4,
dans lequel le polymére a mémoire de forme com-
prend du polyisopréne réticulé a mémoire de forme.

Fil guide intravasculaire selon la revendication 4,
dans lequel le polymére a mémoire de forme com-
prend un copolymére de styréne-butadiéne a mé-
moire de forme.

Fil guide intravasculaire selon la revendication 4,
dans lequel le polymére a mémoire de forme com-
prend un polymeére photoréticulable.
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