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Description
1. Field of the Invention

[0001] The present invention relates to a guide wire,
particularly to a guide wire used to guide a catheter in a
body lumen such as a blood vessel.

2. Description of the Related Art

[0002] Guide wires are used to guide a catheter in
treatment of cites at which open surgeries are difficult or
which require minimally invasiveness to the body, for ex-
ample, PTCA (Percutaneous Transluminal Coronary An-
gioplasty), or in examination such as cardio-angiogra-
phy. A guide wire used inthe PTCA procedure is inserted,
with the distal end projecting from the distal end of a
balloon catheter, into the vicinity of a target angiostenosis
portion together with the balloon catheter, and is operat-
ed to guide the distal end portion of the balloon catheter
to the target angiostenosis portion.

[0003] A guide wire used to insert a catheter into a
blood vessel complicatedly bent requires appropriate
flexibility and restoring performance against bending,
pushability and torque transmission performance (gener-
ically called "operationality") for transmitting an opera-
tional force from the proximal end portion to the distal
side, and kink resistance (often called "resistance against
sharp bending"). To obtain appropriate flexibility as one
of the above-described performances, there has been
known a guide wire configured such that a metal coil hav-
ing flexibility is provided around a small-sized core mem-
ber at the distal end of the guide wire, or a guide wire
including a core member made from a superelastic ma-
terial such as an Ni-Ti alloy for improving the flexibility
and restoring performance.

[0004] Conventional guide wires include a core mem-
ber that is substantially made from a single material. In
particular, to enhance the operationality of the guide wire,
amaterial having a relatively high elastic modulus is used
as the material of the core member. The guide wire in-
cluding such a core member, however, has an inconven-
ience that the distal end portion of the guide wire be-
comes lower in flexibility. On the other hand, if a material
having a relatively low elastic modulus is used as the
material of the core member for increasing the flexibility
of the distal end portion of the guide wire, the operation-
ality of the proximal end portion of the guide wire is de-
graded. In this way, it has been regarded as difficult to
satisfy both requirements associated with the flexibility
and operationality by using a core member made from a
single material.

[0005] A guide wire intended to solve such a problem
has been disclosed, for example, in U.S. Pat. No.
5,171,383, wherein a Ni-Ti alloy wire is used as a core
member, and the distal side and the proximal side of the
alloy wire are heat-treated under different conditions in
order to enhance the flexibility of the distal end portion

10

15

20

25

30

35

40

45

50

55

of the alloy wire while enhancing the rigidity of the prox-
imal side of the alloy wire. Such a guide wire, however,
has a problem that the control of the flexibility of the distal
end portion by heat-treatment has a limitation. For ex-
ample, even if it is successful to obtain a sufficient flexi-
bility of the distal end portion of the alloy wire, it may often
fail to obtain a sufficient rigidity on the proximal side of
the alloy wire.

[0006] The prior art document EP 0 838 230 discloses
a guide wire. This guide wire has a tubular connector for
joining first wire and a second wire.

SUMMARY OF THE INVENTION

[0007] The object of the present invention is to provide
a guide wire capable of improving the strength of a joining
portion between a first wire on the distal side and a sec-
ond wire on the proximal side, thereby improving the op-
erationality of the guide wire.

[0008] This objectis solved by a guide wire having the
features of the new claim 1.

[0009] Further advantageous embodiments are sub-
ject matter of the further claims.

[0010] As described above, according to the present
invention, by providing the first wire disposed on the distal
side and the second wire disposed on the proximal side
from the first wire, it is possible to provide a guide wire
having good operationality. In particular, by providing the
first wire having a high flexibility and the second wire
made from a material having an elastic modulus larger
than that of the first wire, it is possible to provide a guide
wire having the distal end portion having a high flexibility
and the proximal end portion having a high rigidity, there-
by improving the pushing performance, torque transmis-
sion performance, and trackability.

[0011] Since the first wire and the second wire are
joined to each other by welding and the projection is
formed at the welded portion, it is possible to the joining
strength of the joining portion (welded portion), and
hence to certainly transmit a torsional torque and a push-
ing force from the second wire to the first wire.

[0012] Since the projection is provided at the welded
portion between the first wire and the second wire, the
welded portion becomes easily visible under fluoroscopy,
to improve the operationality of the guide wire and a cath-
eter used together with the guide wire, thereby shortening
the operation time and improving the safety.

[0013] The provision of the projection is also effective
in reducing the contact area of the guide wire with the
inner wall of a catheter used together with the guide wire,
to reduce the friction resistance of the guide wire during
movement of the guide wire relative to the catheter, there-
by improving the sliding performance. As a result, it is
possible to enhance the operationality of the guide wire
in the catheter.

[0014] In the case of providing the cover layer made
from a material capable of reducing the friction, it is pos-
sible to improve the sliding performance of the guide wire
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in the catheter, thereby further enhancing the operation-
ality of the guide wire. Since the sliding resistance of the
guide wire is reduced, it is possible to more certainly pre-
vent kink (sharp bending) or torsion, especially, of a por-
tion in the vicinity of the welded portion.

[0015] By changing materials used for the cover layer
atrespective portions, itis possible to enhance the sliding
resistance at each of the portions and hence to expand
the versability for an operator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] These and other objects, features, and advan-
tages of the presentinvention will become more apparent
from the following detailed description in conjunction with
the accompanying drawings, wherein:

FIG. 1 is a longitudinal sectional view showing a first
embodiment of a guide wire of the present invention;
FIGS. 2A to 2C are views showing steps of a proce-
dure for connecting a first wire and a second wire of
the guide wire shown in FIG. 1;

FIG. 3is a typical view illustrating an example of how
to use the guide wire of the present invention;

FIG. 4 is a typical view illustrating the example of
how to use the guide wire of the present invention;
FIG. 5is alongitudinal sectional view showing a sec-
ond embodiment of the guide wire of the present
invention;

FIG. 6 is a longitudinal sectional view showing a third
embodiment of the guide wire of the present inven-
tion;

FIG. 7 isalongitudinal sectional view showing a mod-
ification of the guide wire of the present invention;
FIG. 8 is a longitudinal sectional view showing an-
other modification of the guide wire of the present
invention;

FIG. 9 is a longitudinal sectional view showing a fur-
ther modification of the guide wire of the present in-
vention;

FIG. 10 is a longitudinal sectional view showing a
modification of the shape of a projection of the guide
wire of the present invention;

FIG. 11 is a longitudinal sectional view showing an-
other modification of the shape of a projection of the
guide wire of the present invention;

FIG. 12 is a longitudinal sectional view showing a
further modification of the shape of a projection of
the guide wire of the present invention;

FIG. 13 is a longitudinal sectional view showing a
further modification of the shape of a projection of
the guide wire of the present invention; and

FIG. 14 is a longitudinal sectional view showing a
modification of the shape of portion, in the vicinity of
a welded portion, of the guide wire of the present
invention.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0017] A guide wire of the present invention will now
be described in detail by way of preferred embodiments
shown in the accompanying drawings.

[0018] FIG. 1is a longitudinal sectional view of a first
embodiment of a guide wire of the present invention, and
FIGS. 2Ato 2C are views showing a procedure for joining
a first wire and a second wire of the guide wire shown in
FIG. 1 to each other. For convenience of description, the
right side in FIG. 1 is taken as the "proximal side" and
the left side in FIG. 1 is taken as the "distal side". It is to
be noted that in FIG. 1 and FIGS. 2A to 2C (and in FIGS.
5 to 9 to be described later), for easy understanding, the
dimension of the guide wire in the thickness direction is
exaggeratedly enlarged while the dimension of the guide
wire in the length direction is shortened, and therefore,
the ratio of the thickness to the length is significantly dif-
ferent from the actual ratio.

[0019] A guide wire 1A shown in FIG. 1, which is of a
type used to be inserted in a catheter, includes a first
wire 2 disposed on the distal side, a second wire 3 dis-
posed on the proximal side from the first wire 2, and a
spiral coil 4. The entire length of the guide wire 1A is not
particularly limited but is preferably in a range of about
200 to 5,000 mm. The outer diameter of the guide wire
1A is not particularly limited but is preferably in a range
of about 0.2 to 1.2 mm.

[0020] The first wire 2 is configured as a wire member
having elasticity. The length of the first wire 2 is not par-
ticularly limited but is preferably in a range of about 20
to 1,000 mm.

[0021] According to this embodiment, the first wire 2
has an outer-diameter gradually reducing portion 16 with
its outer diameter gradually reduced in the direction to-
ward the distal end. This gradually reduces the rigidity
(flexural rigidity, torsional rigidity) of the first wire 2 in the
direction toward the distal end. As a result, the distal end
portion of the guide wire 1A has a high flexibility, to im-
prove trackability and safety to a blood vessel and to
prevent sharp-bending and the like.

[0022] The length of the outer-diameter gradually re-
ducing portion 16 (denoted by character L in FIG. 1) is
not particularly limited butis preferably in a range of about
10 to 1,000 mm, more preferably, about 20 to 300 mm.
By setting the length L, in the above range, the change
inrigidity in the longitudinal direction becomes more mod-
erate (or smooth).

[0023] According to this embodiment, the outer-diam-
eter gradually reducing portion 16 is tapered such that
the outer diameter is continuously reduced with a nearly
constant reduction ratio in the direction toward the distal
end. In other words, the taper angle of the outer-diameter
gradually reducing portion 16 is kept nearly constant
along the longitudinal direction. In the guide wire 1A ac-
cording to this embodiment, therefore, the change in ri-
gidity becomes more moderate (or smooth) along the
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longitudinal direction. Unlike such a configuration, the
reduction ratio of the outer diameter of the outer-diameter
gradually reducing portion 16 (taper angle of the outer-
diameter gradually reducing portion 16) may be changed
along the longitudinal direction. For example, portions in
each of which the reduction ratio of the outer diameter is
relatively large and portions in each of which the reduc-
tion ratio of the outer diameter is relatively small may be
alternately repeated by a plurality of numbers. In this
case, the outer-diameter gradually reducing portion 16
may have a portion in which the reduction ratio of the
outer diameter in the direction toward the distal end be-
comes zero.

[0024] The material for forming the first wire 2 is not
particularly limited but may be selected from metal ma-
terials, for example, stainless steels such as SUS304,
SUS303, SUS316, SUS316L, SUS316J1, SUS316J1L,
SUS405, SUS430, SUS434, SUS444, SUS429,
SUS430F, and SUS302 and alloys having pseudo-elas-
ticity, for example, superelastic alloys. Of these materi-
als, superelastic alloys are preferable. Superelastic al-
loys arerelatively flexible, good in restoring performance,
and no or less plastic deforming. Accordingly, if the first
wire 2 is made from a superelastic alloy, the guide wire
1A including such a first wire 2 has, at its distal portion,
a high flexibility and a high restoring performance against
bending, and a high trackabiligy to a blood vessel com-
plicatedly curved or bent, to thereby enhance the oper-
ationality of the guide wire 1A. Even if the first wire 2 is
repeatedly deformed, that is, curved or bent, the first wire
2 is no or less plastic deforming because of its high re-
storing performance. This prevents degradation of the
operationality due to the plastic deforming of the first wire
2 during use of the guide wire 1A.

[0025] Pseudo-elastic alloys include those of a type in
which the stress-strain curve in a tensile test has any
shape, those of a type in which a transformation point
such as As, Af, Ms, or Mf can be significantly measured
or not measured, and all of a type in which the shape is
greatly deformed by stress and then restored nearly to
an original shape by removal of stress.

[0026] Examples of superelastic alloys include Ni-Ti
alloys such as an Ni-Ti alloy containing Ni in an amount
of 49-52 atomic %, a Cu-Zn alloy containing Zn in an
amount of 38.5 to 41.5 wt%, a Cu-Zn-X alloy containing
Xinanamountof 1to 10wt% (X: atleastone kind selected
from a group consisting of Be, Si, Sn, Al, and Ga), and
an Ni-Al alloy containing Al in an amount of 36 to 38
atomic %. Of these materials, the Ni-Tialloy is preferable.
[0027] The distal end of the second wire 3 is joined to
the proximal end of the first wire 2. The second wire 3 is
awire member having elasticity. The length of the second
wire 3 is not particularly limited but may be in a range of
about 20 to 4,800 mm.

[0028] The second wire 3 is generally made from a
material having an elastic modulus (Young’s modulus or
modulus of longitudinal elasticity, modulus of rigidity or
modulus of transverse elasticity, or bulk modulus) differ-
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entfrom that of the first wire 2. The guide wire 1A obtained
by joining the first wire 2 and the second wire 3 different
in elastic modulus to each other exhibits desired opera-
tionality.

[0029] The material for forming the second wire 3 is
not particularly limited but may be selected from metal
materials, for example, stainless steels (all kinds speci-
fied in SUS, for example, SUS304, SUS303, SUS316,
SUS316L, SUS316J1, SUS316J1L, SUS405, SUS430,
SUS434, SUS444, SUS429, SUS430F, and SUS302),
piano wire steels, cobalt alloys, and alloys having pseu-
do-elasticity.

[0030] In particular, cobalt alloys are preferably used
for the second wire 3. This is because the second wire
3 made from a cobalt alloy has a high elastic modulus
and an appropriate elastic limit. Such a second wire 3
exhibits a high torque transmission performance, thereby
hardly causing a problem associated with buckling or the
like. Any type of cobalt alloy may be used insofar as it
contains cobalt. In particular, a cobalt alloy containing
cobalt as a main component (that is, a cobalt-based alloy
containing cobalt in an amount [in wt%] being the largest
among the contents of all components of the alloy) is
preferably used, and further, a Co-Ni-Cr alloy is more
preferable. The use of the cobalt alloy having such a com-
position as the material for forming the second wire 3 is
effective to further enhance the above-described effects.
The cobalt alloy having such a composition is also ad-
vantageous in that since the alloy exhibits plasticity in
deformation at room temperature, the second wire 3
made from such a cobalt alloy is easily deformable into
a desired shape, for example, during use of the guide
wire. A further advantage of the cobalt alloy having such
a composition is as follows: namely, since the second
wire 3 made from such a cobalt alloy has a high elastic
modulus and is cold-formable even if it exhibits a high
elastic limit, the second wire 3 can be thinned while suf-
ficiently preventing occurrence of buckling, and there-
fore, can exhibit a high flexibility and a high rigidity
enough to be inserted into a desired site.

[0031] The Co-Ni-Cr alloy is exemplified by an alloy
containing 28-50 wt% of Co, 10-30 wt% of Ni, and 10-30
wt% of Cr, the balance being Fe. In this alloy, part of any
component may be substituted by another element (sub-
stitution element). The incorporation of such a substitu-
tion element exhibits an effectinherent to the kind thereof.
For example, the incorporation of at least one kind se-
lected from a group consisting of Ti, Nb, Ta, Be, and Mo
further improves the strength of the second wire 3. In the
case of incorporating one or more substitution elements
other than Co, Ni, and Cr, the total content of the substi-
tution elements is preferably in a range of 30 wt% or less.
[0032] For example, part of Ni may be substituted by
Mn, which is effective to further improve the workability.
Part of Cr may be substituted by Mo and/or W, which is
effective to further improve the elastic limit. Of the Co-
Ni-Cr alloys, a Co-Ni-Cr-Mo alloy is particularly prefera-
ble.
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[0033] Examples of compositions of the Co-Ni-Cr al-
loys include (1) 40wt%Co-22wt%Ni-25wt%Cr-2wt%Mn-
0.17wt%C-0.03wt%Be-Fe(balance), (2) 40wt%Co-
15wt%Ni- 20wt%Cr- 2wt%Mn- 7wt%Mo- 0.15wt%C-
0.03wt%Be-Fe(balance), (3) 42wt%Co-13wt%Ni-
20wt%Cr- 1.6wt%Mn- 2wt%Mo- 2.8wt%W- 0.2wt%C-
0.04wt%Be-Fe(balance), (4) 45wt%Co-21wt%Ni-
18wt%Cr- 1wt%Mn- 4wt%Mo- 1wit%Ti- 0.02wt%C-
0.3wt%Be-Fe(balance), and (5) 34wt%Co-21wt%Ni-
14wt%Cr-0.5wt%Mn-6wt%Mo-2.5wt%Nb-0.5wt% Ta-Fe
(balance). The wording "Co-Ni-Cr alloy" used herein is
the conception including these Co-Ni-Cr alloys.

[0034] If a stainless steel is used as the material for
forming the second wire 3, the pushability and torque
transmission performance can be further enhanced.
[0035] The first wire 2 and the second wire 3 may be
made from different alloys, and particularly, the first wire
2 is preferably made from a material having an elastic
modulus smaller than that of the material of the second
wire 3. With this configuration, the distal end portion of
the guide wire 1A has a high flexibility,and the proximal
end portion of the guide wire 1A has a high rigidity (flex-
ural rigidity, torsional rigidity). As a result, the guide wire
1A has a high pushability and a high torque transmission
performance, thereby enhancing the operationality, and
also exhibits, on the distal side, a high flexibility and a
high restoring performance, thereby improving trackabil-
ity and safety to a blood vessel.

[0036] As one preferred combination of materials of
the first wire 2 and the second wire 3, the first wire 2 is
made from a superelastic alloy and the second wire 3 is
made from a Co-Ni-Cr alloy or a stainless steel. With this
configuration, the above-described effects become more
significant.

[0037] In the configuration shown FIG. 1, the second
wire 3 has a nearly constant outer diameter over the en-
tire length; however, the second wire 3 may have portions
with outer diameters changed in the longitudinal direc-
tion.

[0038] From the viewpoint of enhancing the flexibility
and restoring performance of the distal end portion of the
first wire 2, it is preferred to use a Ni-Ti alloy as the su-
perelastic alloy for forming the first wire 2.

[0039] The coil 4 is a member formed by spirally wind-
ing a wire, particularly a fine wire, and is provided so as
to cover the distal end portion of the first wire 2. In the
configuration shown in FIG. 1, the distal end portion of
the first wire 2 is disposed in an approximately axially
center portion of the coil 4 in such a manner as to be not
in contact with the inner surface of the coil 4. It is to be
noted that in the configuration shown in FIG. 1, the coil
4 is loosely disposed in such a manner that a slight gap
remains between adjacent spirally wound wire portions
in a state that no external force is applied to the coil 4;
however, the coil 4 may be tightly disposed in such a
manner that no gap remains between the adjacent spi-
rally wound wire portions in a state that no external force
is applied to the coil 4.
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[0040] The coil 4 may be made from a metal material
such as a stainless steel, a superelastic alloy, a cobalt
alloy, a noble metal such as gold, platinum, or tungsten,
or an alloy containing such a noble metal. In particular,
the coil 4 is preferably made from a radiopaque material
such as a noble metal. If the coil 4 is made from such a
radiopaque material, the guide wire 1A can exhibit an X-
ray contrast performance. This makes it possible to insert
the guide wire 1A in a living body while confirming the
position of the distal end portion of the guide wire 1A
under fluoroscopy. The distal side and proximal side of
the coil 4 may be made from different alloys. For example,
the distal side of the coil 4 may be formed of a coil made
from a radiopaque material and the proximal side of the
coil 4 be formed of a coil made from a relatively radiolu-
cent material such as a stainless material. The entire
length of the coil 4 is not particularly limited but may be
in a range of about 5 to 500 mm.

[0041] The proximal end portion and the distal end por-
tion of the coil 4 are fixed to the first wire 2 by a fixing
material 11 and a fixing material 12, respectively, and an
intermediate portion (close to the distal end) of the coil 4
is fixed to the first wire 2 by a fixing material 13. Each of
the fixing materials 11, 12, and 13 is a solder (brazing
material). Alternatively, each of the fixing materials 11,
12, and 13 may be an adhesive. In addition, in place of
using the fixing material, the coil 4 may be fixed to the
first wire 2 by welding. To prevent damage of the inner
wall of a blood vessel, the leading end surface of the
fixing material 12 is preferably rounded.

[0042] According to this embodiment, since the first
wire 2 is partially covered with the coil 4, the contact area
of the first wire 2 with the inner wall of a catheter used
together with the guide wire 1A is small, with a result that
it is possible to reduce the sliding resistance of the guide
wire 1A in the catheter. This is effective to furtherimprove
the operationality of the guide wire 1A.

[0043] In this embodiment, the wire having a circular
shape in cross-section is used for the coil 4; however,
the cross-sectional shape of the wire used for the coil 4
may be another shape such as an elliptic shape or a
quadrilateral shape (especially, rectangular shape).
[0044] In the guide wire 1A, the first wire 2 and the
second wire 2 are joined to each other by welding. A
welded portion (joining portion) 14 between the first wire
2 and the second wire 3 has a high joining strength.
[0045] Inparticular, according to the presentinvention,
a projection 15 projecting in the outer peripheral direction
is formed at the welded portion 14. The formation of such
a projection 15 is effective to enlarge the joining area
between the first wire 2 and the second wire 3, to signif-
icantly enhance the joining strength between the first wire
2 and the second wire 3. As a result, the guide wire 1A
is advantageous in that the torsional torque and pushing
force can be certainly transmitted from the second wire
3 to the first wire 2.

[0046] The formation of the projection 15 has another
advantage in that the welded portion 14 between the first
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wire 2 and the second wire 3 may be easily visible under
fluoroscopy. This may make it possible to easily, certainly
recognize the advancing state of the guide wire 1A and
a catheter in a blood vessel by checking the fluoroscopic
image of the projection 15, and hence to shorten the op-
eration time and improve the safety.

[0047] In the configuration shown in FIG. 1, each of
one side (upper side) and the other side (lower side) of
the projection 15is formed into an approximately circular-
arc shape in longitudinal cross-section, and the welded
portion 14 is located at the maximum outer-diameter por-
tion of the projection 15. With this configuration, the area
of the welded surface of the welded portion 14 becomes
large, to obtain a higher joining strength (welding
strength). Another advantage is that when the guide wire
1Ais bent, since the welded surface of the welded portion
14 is located at the maximum outer-diameter portion,
stress is disconcentrated to a small outer-diameter por-
tion closed to the projection 15. This makes it possible
to prevent stress concentration at the welded portion 14.
It is to be noted that according to the present invention,
the shape of the projection 15 and the location of the
welded portion 14 relative to the projection 15 are not
limited to those described above.

[0048] Asdescribed above, the first wire 2 and the sec-
ond wire 3 are generally made from materials having dif-
ferent elastic moduli. Accordingly, because of provision
of the projection 15, an operator can easily, certainly,
recognize a portion, at which the elastic modulus is rel-
atively largely changed, of the guide wire 1A. This en-
hances the operationality of the guide wire 1A, to shorten
the operation time and improve the safety.

[0049] The formation of the projection 15 has a further
advantage in making small the contact area of the guide
wire 1A with the inner wall of a catheter used together
with the guide wire 1A, to reduce the sliding resistance
of the guide wire 1A when the guide wire 1A is moved
relative to the catheter, thus improving the sliding per-
formance of the guide wire 1A. This enhances the oper-
ationality of the guide wire 1A in the catheter.

[0050] The heightofthe projection 15is not particularly
limited but is preferably in a range of 0.001 to 0.3 mm,
more preferably, 0.01 to 0.05 mm. If the height of the
projection 15 is less than the lower limit, it may fail to
sufficiently obtain the above-described effects depend-
ing on the materials of the first wire 2 and the second
wire 3. If the height of the projection 15 is more than the
upper limit, since the inner diameter of a lumen, in which
the guide wire 1A is to be inserted, of a balloon catheter
is fixed, the outer diameter of the second wire 3 on the
proximal side must be thin relative to the height of the
projection 15, with a result that it may become difficult to
ensure sufficient physical properties of the second wire 3.
[0051] In this embodiment, a connection end face 21
of the first wire 2 to the second wire 3 and a connection
end face 31 of the second wire 3 to the first wire 2 are
each formed into a plane nearly perpendicular to the axial
(longitudinal) direction of both the wires 2 and 3. This
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significantly facilitates working for forming the connection
end faces 21 and 31, to achieve the above-described
effects without complicating the steps for producing the
guide wire 1A.

[0052] Itis to be noted that each of the connection end
faces 21 and 31 may be tilted relative to the plane per-
pendicular to the axial (longitudinal) direction of both the
wires 2 and 3, or formed into a recessed or raised shape.
[0053] The method of welding the first wire 2 and the
second wire 3 to each other is not particularly limited but
is generally exemplified by spot welding using laser or
butt resistance welding such as butt seam welding. In
particular, to ensure a high joining strength of the welded
portion, butt resistance welding is preferable.

[0054] The procedure of joining the first wire 2 and the
second wire 3 to each other by butt seam welding as one
example of butt resistance welding will be described with
reference to FIGS. 2A to 2C. FIGS. 2A to 2C show steps
1 to 3 of the procedure of joining the first wire 2 and the
second wire 3 to each other by butt seam welding.
[0055] In the step 1, the first wire 2 and the second
wire 3 are fixed (mounted) to a butt welder (not shown).
[0056] Inthe step 2, the connection end face 21 on the
proximal side of the first wire 2 and the connection end
face 31 on the distal side of the second wire 3 are butted
to each other while a specific voltage is applied thereto
by the butt welder. With this operation, a fused layer
(welded surface) is formed at the contact portion, where-
by the first wire 2 and the second wire 3 are strongly
joined to each other. At this time, the projection 15 pro-
jecting in the outer peripheral direction is formed on the
welded portion 14. The size (height) of the projection 15
can be controlled by adjusting, for example, an applied
voltage and a pressing force applied between the first
wire 2 and the second wire 3. Alternatively, the size
(height) of the projection 15 may be adjusted, for exam-
ple, by grinding.

[0057] Inthe step 3, the distal side of the first wire 2 is
ground, to form the outer-diameter gradually reducing
portion 16 with its outer-diameter gradually reduced in
the direction toward the distal end.

[0058] FIGS. 3 and4 are views showing the operation-
al state of the guide wire 1A of the present invention dur-
ing use in the PTCA process.

[0059] InFIGS. 3 and4, reference numeral 40 denotes
an aortic arch, 50 is a right coronary artery of a heart, 60
is an ostium of the right coronary artery 50, and 70 is a
target angiostenosis portion. Further, reference numeral
30 denotes a guiding catheter for certainly guiding the
guide wire 1A from an arteria fermoralis into the right
coronary artery 50, and 20 is a balloon catheter having
at its distal end an expandable and contractible balloon
201 for dilating the target angiostenosis portion 70.
[0060] As showninFIG. 3, the guide wire 1A is moved
in such a manner that the distal end thereof projecting
from the distal end of the guiding catheter 30 is inserted
in the right coronary artery 50 through the ostium 60 of
the right coronary artery 50. The guide wire 1A is further
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advanced, and is stopped when the distal end thereof
passes the target angiostenosis portion 70 in the right
coronary artery 50. In this state, an advance path of the
balloon catheter 20 is ensured. At this time, the welded
portion 14 of the guide wire 1A is located in the living
body, more specifically, in the vicinity of the distal portion
of the aortic arch 40.

[0061] As shown in FIG. 4, the balloon catheter 20 is
inserted around the guide wire 1A from the proximal side
of the guide wire 1A. The balloon catheter 20 is then
advanced in such a manner that the distal end thereof
projects from the distal end of the guiding catheter 30,
goes ahead along the guide wire 1A, and enters the right
coronary artery 50 from the ostium 60 of the right coro-
nary artery 50. The balloon catheter 20 is stopped when
the balloon 201 reaches a position corresponding to that
of the target angiostenosis portion 70.

[0062] A fluid for inflating the balloon 201 is injected in
the balloon catheter 20 from the proximal side of the bal-
loon catheter 20, to inflate the balloon 201, thereby dilat-
ing the target angiostenosis portion 70. As a result, de-
posits such as cholesterol adhering on the arterial wall
of the target angiostenosis portion 70 are physically com-
pressed against the arterial wall, to eliminate blocking of
blood flow.

[0063] FIG. 5is a longitudinal sectional view showing
a second embodiment of the guide wire of the present
invention. The second embodiment of the guide wire of
the present invention will now be described with refer-
ence to FIG. 5, principally, about differences from the
previous embodiment, with the description of the same
features omitted.

[0064] According to a guide wire 1B in this embodi-
ment, an outer-diameter gradually reducing portion 16 is
formed on a second wire 3, and a first wire 2 has an outer
diameter being nearly constant nearly over the entire
length except for a projection 15. In other words, in the
guide wire 1B, the outer-diameter gradually reducing por-
tion 16 is provided on the proximal side from the welded
portion 14.

[0065] In the guide wire 1B, the proximal end of a coil
4 abuts on the projection 15.

[0066] FIG. 6 is a longitudinal sectional view showing
a third embodiment of the guide wire of the present in-
vention. The third embodiment of the guide wire of the
present invention will now be described with reference
to FIG. 6, principally, about differences from the previous
embodiments, with the description of the same features
omitted.

[0067] According to a guide wire 1F in this embodi-
ment, a first wire 2 has an outer-diameter gradually re-
ducing portion 16 and an outer-diameter gradually reduc-
ing portion 18 provided on the proximal side from the
outer-diameter gradually reducing portion 16. In this way,
according to the guide wire of the present invention, out-
er-diameter gradually reducing portions may be formed
at a plurality of positions of the first wire 2 (or second wire
3).
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[0068] In the guide wire 1F, the second wire 3 has an
outer-diameter gradually reducing portion 16’ located in
the vicinity of the distal end. To be more specific, the
second wire 3 has a first portion provided in the vicinity
of the distal end and a second portion provided on the
proximal side from the first portion, wherein the second
portion has rigidity higher than that of the first portion. In
the guide wire 1F, the first portion is configured as the
outer-diameter gradually reducing portion 16’. This gives
rise to an effect of smoothly changing transition of elas-
ticity from the second wire 3 to the first wire 2. The first
portion may be configured as a combination of the outer-
diameter gradually reducing portion 16’ and an outer-
diameter constant portion provided on the distal side from
the outer-diameter gradually reducing portion 16’. The
outer-diameter constant portion preferably has a rigidity
being nearly equal to that of the proximal portion of the
first wire 2.

[0069] The guide wire 1F has a cover layer 7 on the
outer surface (outer peripheral surface) side. In this way,
the guide wire of the presentinvention may be configured
to have a cover layer that covers the whole or part of the
outer surface (outer peripheral surface). Such the cover
layer 7 is formed for satisfying various purposes, one of
which is to reduce the friction (sliding friction) of the guide
wire 1F forimproving the sliding performance of the guide
wire 1F, thereby enhancing the operationality of the guide
wire 1F.

[0070] To satisfy the above-described purpose, the
cover layer 7 is preferably made from a material capable
of reducing the friction of the guide wire 1F. With this
configuration, since the friction resistance (sliding resist-
ance) of the guide wire 1F against the inner wall of a
catheter used together with the guide wire 1F is reduced,
the sliding performance of the guide wire 1F is improved,
to enhance the operationality of the guide wire 1F in the
catheter. Further, since the sliding resistance of the guide
wire 1F is reduced, itis possible to more certainly prevent,
at the time of movement and/or rotation of the guide wire
1F in the catheter, kink (sharp bending) or torsion of the
guide wire 1F, particularly, in the vicinity of a welded por-
tion of the guide wire 1F

[0071] Examples of the materials capable of reducing
the friction of the guide wire 1F include polyorefins such
as polyethylene and polypropylene, polyvinyl chloride,
polyesters (such as PET and PBT), polyamide, polyim-
ide, polyurethane, polystyrene, polycarbonate, silicone
resins, fluorocarbon resins (such as PTFE and ETFE),
silicone rubbers, various kinds of elastomers (for exam-
ple, thermoplastic elastomers such as polyamide-based
elastomer and polyester-based elastomer), and compos-
ite materials thereof. In particular, a fluorocarbon resin
or a composite material thereof is preferable, and PTFE
is more preferable.

[0072] According to this embodiment, a hydrophilic
material or a hydrophobic material can be also used as
another preferred example of the material capable of re-
ducing the friction of the guide wire 1F. In particular, the
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hydrophilic material is preferable.

[0073] Examples of the hydrophilic materials include
a cellulose based polymer, a polyethylene oxide based
polymer, a maleic anhydride based polymer (for exam-
ple, a maleic anhydride copolymer such as methylvi-
nylether-maleic anhydride copolymer), an acrylic amide
based polymer (for example, polyacrylic amide or poly-
glycidyl methacrylate-dimethyl acrylic amide [PGMA-
DMAA] block copolymer), water-soluble nylon, polyvinyl
alcohol, and polyvinyl pyrolidone.

[0074] In many cases, the hydrophilic material can ex-
hibit a lubricating performance in a wet (water-absorbing)
state. The use of the cover layer 7 made from such a
hydrophilic material is effective to reduce the friction re-
sistance (sliding resistance) of the guide wire 1F against
the inner wall of a catheter used together with the guide
wire 1F, to improve the sliding performance of the guide
wire 1F, thereby enhancing the operationality of the guide
wire 1F in the catheter.

[0075] The coverlayer 7 may be formed in such a man-
ner as to cover the whole or part of the guide wire 1F in
the longitudinal direction. In particular, the cover layer 7
is preferably formed so as to cover a welded portion 14,
and specifically, formed in a region including the welded
portion 14.

[0076] The cover layer 7 covers the outer-diameter
gradually reducing portion 16’ and a projection 15in such
a manner as to have a substantially constant outer diam-
eter. The wording "substantially constant outer diameter"
used herein means an outer diameter that is smoothly
changed to such a degree as not to cause any hindrance
in use of the guide wire 1F.

[0077] The thickness (in average) of the cover layer 7
is not particularly limited but is preferably in a range of
about 1 to 20 um, more preferably, about 2 to 10 um. If
the thickness of the cover layer 7 is less than the lower
limit, the effect obtained by formation of the cover layer
7 may be not sufficiently achieved and the cover layer 7
may be often peeled. If the thickness of the cover layer
7 is more than the upper limit, the physical properties of
the wire may be obstructed and the cover layer 7 may
be often peeled.

[0078] According to the present invention, the outer
peripheral surface of the guide wire body (including the
first wire 2, the second wire 3, and coil 4) may be sub-
jected to a treatment (such as chemical treatment or heat
treatment) for improving the adhesion characteristic of
the coverlayer 7, ormay be provided with an intermediate
layer forimproving the adhesion characteristic of the cov-
er layer 7.

[0079] The cover layer 7 may have a nearly constant
composition or different compositions at respective por-
tions. For example, the cover layer 7 may have a first
region (first cover layer) for covering at least the coil 4
and a second region (second cover layer) on the proximal
side from the first region, wherein the first cover layer
and the second cover layer be made from different ma-
terials. Preferably, the first cover layer is made from a
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hydrophilic material and the second cover layer is made
from a hydrophobic material. As shown in the figure, the
first cover layer and the second layer may be formed so
as to be continuous to each other in the longitudinal di-
rection. Alternatively, the proximal end of the first cover
layer may be separated from the distal end of the second
cover layer, or the first cover layer may be partially over-
lapped to the second cover layer.

[0080] Such a cover layer (including the coating made
from the hydrophilic material or the hydrophobic material)
may be provided on the guide wire according to each of
the first and second embodiments.

[0081] While the guide wire of the present invention
has been described by way of the embodiments shown
in the figures 1 to 6, the present invention is not limited
thereto. Each of the composing elements of the guide
wire of the present invention may be replaced with a com-
posing element having any other configuration exhibiting
the similar effect, and may be provided with any other
additional element.

[0082] Forexample, according to the guide wire of the
present invention, projections projecting in the outer pe-
ripheral direction may be provided in addition to the
above-described projection 15 provided at the welded
portion 14.

[0083] FIGS. 7 and 8 show such modifications of the
guide wire of the present invention, in each of which pro-
jections 17 projecting in the outer peripheral direction are
provided in addition to the projection 15 provided at the
welded portion 14. The formation of these projections 17
is effective to further reduce the contact area of the guide
wire with the inner wall of a catheter used together with
the guide wire and hence to further reduce the friction
resistance of the guide wire when the guide wire is moved
relative to the catheter. This makes it possible to further
improve the sliding performance of the guide wire and
hence to further enhance the operationality of the guide
wire in the catheter.

[0084] In the previous embodiments, the guide wire
has the two wires, that is, the first wire 2 and the second
wire 3, which are joined to each other only at one joining
portion; however, the guide wire of the present invention
may have two or more wires joined to each other at two
or more joining portions. In other words, the guide wire
of the present invention may have one or two wires other
than the first wire 2 and the second wire 3.

[0085] FIG. 9 shows such a modification of the guide
wire of the present invention. As shown in this figure, a
guide wire 1E has a third wire 5 on the proximal side of
the second wire 3. With this configuration, it is possible
to more precisely set characteristics, such as elasticity,
of respective portions of the guide wire in the longitudinal
direction, and hence to further improve the operationality
of the entire guide wire.

[0086] In this guide wire 1E, the second wire 3 is joined
to the third wire 5 by means of a welded portion 14 similar
to the welded portion 14 described in the previous em-
bodiments. In this case, preferably, a projection 17 similar
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to the projection 15 described in the previous embodi-
ments is formed on the welded portion 14.

[0087] In addition, although the welded portion 14 is
located on the proximal side from the proximal end of the
coil 4 in the previous embodiments, the welded portion
14 may be located on the distal side from the proximal
end of the coil 4.

[0088] According to the present invention, the shape
of the projection 15 or 17 formed on the welded portion
14 may be variously modified. Examples of the shapes
of the projection 15 or 17 will be described below with
respect to FIGS. 10 to 13.

[0089] FIG. 10 shows one modification of the projec-
tion of the guide wire of the present invention. As shown
in this figure, each of one side (upper side in the figure)
and the other side (lower side in the figure) of a projection
15 is formed into a trapezoidal shape in longitudinal
cross-section. In this way, according to the previous em-
bodiments, each of the one side and the other side of the
projection 15 is formed into an approximately circular-arc
shape curved in a projecting manner in longitudinal
cross-section; however, according to the present inven-
tion, each of the one side and the other side of the pro-
jection 15 may be formed into another shape, for exam-
ple, a non-circular (non-circular arc) shape such as a
trapezoidal shape or a triangular shape in longitudinal
cross-section.

[0090] In the projection 15 shown in FIG. 10, a portion,
in the vicinity of the welded portion 14, of the projection
15 (which portion is composed of two regions on the prox-
imal side and the distal side from the welded portion 14,
that is, which portion is equivalent to the upper base of
the trapezoidal shape) has a nearly constant outer diam-
eter. The welded portion 14 is located at a portion, having
the maximum outer diameter, of the projection 15, and
in this case, located at an approximately center of such
a portion having a nearly constant outer diameter. With
this configuration, itis possible to prevent or relieve stress
concentration at the welded portion 14, and hence to
more certainly prevent breakage of the welded portion
14 due to stress concentration at the welded portion 14
when atorsional torque or a pushing force is applied from
the second wire 3 to the first wire 2.

[0091] The portion, having a nearly constant outer di-
ameter, of the projection 15 may be replaced with a por-
tion having a smooth circular-arc shape.

[0092] FIGS. 11 to 13 show modifications of the pro-
jection of the guide wire of the present invention, in each
of which the proximal side and the distal side of a pro-
jection are formed into shapes asymmetric to each other
with respect to the welded surface (connection end face
21, 31) of the welded portion 14.

[0093] FIG. 11 shows another modification of the pro-
jection of the guide wire of the present invention. As
shown in this figure, on the distal end (first wire 2 side)
from the welded surface of the welded portion 14, each
of one side (upper side) and the other side (lower side)
ofaprojection 15 is formed into an approximately circular-

10

15

20

25

30

35

40

45

50

55

arc shape in longitudinal cross-section which is similar
to that described in each of the previous embodiments,
whereas on the proximal side (second wire 3 side) from
the welded surface of the welded portion 14, each of one
side and the other side of the projection 15 is formed into
a curved shape smoothly recessed in the direction from
the welded portion 14 to the proximal end in longitudinal
cross-section. In addition, the welded portion 14 is locat-
ed at a portion, having the maximum outer diameter, of
the projection 15.

[0094] With this configuration, it is possible to
smoothen transition of rigidity and prevent or relieve
stress concentration at the proximal end portion of the
welded portion 14, and hence to more certainly prevent
breakage, deformation, or the like of the proximal end
portion of the welded portion 14 due to stress concentra-
tion when a torsional torque or a pushing force is applied
from the second wire 3 to the first wire 2.

[0095] FIG. 12 shows a further modification of the pro-
jection of the guide wire of the present invention. A pro-
jection 14 according to this modification has a configu-
ration reversed to that of the projection 15 shown in FIG.
11. As shown in this figure, on the proximal side (second
wire 3 side) from the welded surface of the welded portion
14, each of one side (upper side) and the other side (lower
side) of the projection 15 is formed into an approximately
circular-arc shape in longitudinal cross-section which is
similar to that described in the previous embodiments,
whereas on the distal side (first wire 2 side) from the
welded surface of the welded portion 14, each of one
side and the other side of the projection 15 is formed into
a curved shape smoothly recessed in the direction from
the welded portion 14 to the proximal end in longitudinal
cross-section. The welded portion 14 is located at a por-
tion, having the maximum outer diameter, of the projec-
tion 15. The recessed curved shape in FIG. 11 and FIG.
12 may be replaced with a proximally constant taper
shape.

[0096] With this configuration, it is possible to prevent
or relieve stress concentration at the distal end portion
of the welded portion 14, and hence to more certainly
prevent breakage, deformation, or the like of the distal
end portion of the welded portion 14 due to stress con-
centration when a torsional torque or a pushing force is
applied from the second wire 3 to the first wire 2.
[0097] Of course, on each of the distal side and the
proximal side from the welded surface of the welded por-
tion 14, each of the one side and the other side of the
projection 15 may be formed into a curved shape smooth-
ly recessed in the direction separating from the welded
portion 14 in longitudinal cross-section.

[0098] FIG. 13 shows a further modification of the pro-
jection of the guide wire of the present invention. As
shown in this figure, a projection 15 is formed into an
approximately circular-arc shape similar to that de-
scribed in the previous embodiments as a whole; how-
ever, in this projection 15, the welded surface of the weld-
ed portion 14 is offset to the proximal side (second wire
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3 side). Reversely, in this projection 15, the welded sur-
face of the welded portion 14 may be offset to the distal
side (first wire 2 side).

[0099] With this configuration, since the welded sur-
face of the welded portion 14 is not located at a central
portion of the projection 15 in the axial direction, that is,
it is out of the maximum outer-diameter portion of the
projection 15, it is possible to prevent or relieve stress
concentration at the welded portion 14, and hence to
more certainly prevent breakage of the welded portion
14 due to stress concentration at the welded portion 14
when atorsional torque or a pushing force is applied from
the second wire 3 to the first wire 2.

[0100] The configuration that in the projection 15, the
welded surface of the welded portion 14 is offset onto
the proximal side or the distal side may be applied, for
example, to the configuration that each of one side and
the other side of the projection 15 is formed into a non-
circular (non-circular arc) shape in longitudinal cross-
section as shown in FIG. 10.

[0101] As described above, by making the shapes of
the proximal side and the distal side of the projection 15
asymmetric to each other with respect to the welded sur-
face of the welded portion 14, it is possible to prevent or
relieve stress concentration at the welded portion 14, and
to more certainly prevent breakage of the welded portion
dueto stress concentration atthe welded portion 14 when
a torsional torque or a pushing force is applied from the
second wire 3 to the first wire 2.

[0102] FIG. 14 shows a further modification of a por-
tion, in the vicinity of the welded portion, of the guide wire
ofthe presentinvention. As shownin this figure, a portion,
in the vicinity of a joining portion (welded portion 14) be-
tween the first wire 2 and the second wire 3, of the guide
wire is thinner than the remaining portion, and a welded
portion 14 and a projection 15 are formed in a mid portion
of a thinned portion 19 in the longitudinal direction.
[0103] With this configuration, it is possible to prevent
or relieve stress concentration at the welded portion 14,
and hence to more certainly prevent breakage of the
welded portion 14 due to stress concentration at the weld-
ed portion 14 when a torsional torque or a pushing force
is applied from the second wire 3 to the first wire 2.
[0104] Preferably, the maximum outer diameter of the
projection 15 is equal to or less than the outer diameter
of a portion on the proximal side or distal side from the
thinned portion 19. This is effective to further smoothen
movement of the guide wire relative to a catheter.
[0105] Inthe configuration showninFIG. 14, the shape
of the projection 15 is nearly equal to that shown in FIG.
10; however, the shape of the projection 15 may be either
of the shapes shown in FIG. 1 and FIGS. 5 to 13.
[0106] The configuration of each of the modifications
shown in FIGS. 11 to 14 may be applied to either of the
first, second, and third embodiments. In particular, the
configuration of each of the modifications shown in FIGS.
11 to 14 may be applied to the projection 17 described
in the third embodiment shown in FIG. 6.
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[0107] Whilethe preferred embodiments of the present
invention have been described using specific terms, such
description is for illustrative purposes only, and it is to be
understood that changes and variations may be made
without departing from the scope of the following claims.

Claims
1. A guide wire (1A; 1B; 1D; 1E; 1F) comprising:

a first wire (2) disposed on the distal side of said
guide wire; and

a second wire (3) disposed on the proximal side
from said first wire (2);

wherein said first wire (2) and said second wire
(3) are joined to each other by welding, forming
a welded portion (14);

characterized in that

at said welded portion (14) a projection (15) is
formed projecting in the outer peripheral direc-
tion.

2. Aguide wire according to claim 1, further comprising
a cover layer (7) disposed over at least said welded
portion (14).

3. A guide wire according to claim 1, wherein said pro-
jection (15) is visible under fluoroscopy.

4. Aguide wire according to claim 1, further comprising
a spiral coil (4) covering at least a distal end portion
of said first wire (2).

5. A guide wire according to claim 4, wherein the prox-
imal end of said coil (4) abuts on said projection (15).

6. A guide wire according to claim 1, wherein the prox-
imal side and the distal side of said projection (15)
are formed into shapes asymmetric to each other
with respect to the welded surface of said welded
portion (14).

7. Aguide wire accordingto claim 1, wherein the vicinity
of said welded portion (14) between said first wire
(2) and said second wire (3), has a thinned portion
(19), and said projection (15) is provided on said
thinned portion (19).

8. A guide wire according to one of the claims 1-7,
wherein said second wire (3) has a rigidity higher
than that of said first wire (2);
wherein said second wire (3) has a first portion (16°)
providedinthe vicinity of the distal end of said second
wire (3) and a second portion provided on the prox-
imal side from said first portion (16’); and
said first portion (16’) has rigidity lower than that of
said second portion.
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Patentanspriiche

1.

Fihrungsdraht (1A; 1B; 1D; 1E; 1F) mit;

einem ersten Draht (2), der an der distalen Seite
des Fuhrungsdrahts angeordnet ist; und
einem zweiten Draht (3), der an der proximalen
Seite des ersten Drahts (2) angeordnet ist;

wobei der erste Draht (2) und der zweite Draht (3)
miteinander durch Schweil3en verbunden sind, wo-
bei ein geschweifldter Abschnitt (14) ausgebildet ist;
dadurch gekennzeichnet, dass

an dem geschweillten Abschnitt (14) ein Vorsprung
(15) ausgebildet ist, der in die Aullenumfangsrich-
tung vorragt.

Fihrungsdraht gemaR Anspruch 1, der des weiteren
eine Abdecklage (7) aufweist, die ber zumindest
dem geschweilten Abschnitt (14) angeordnet ist.

Fuhrungsdraht gemaf Anspruch 1, wobei
der Vorsprung (15) unter Fluoroskopie sichtbar ist.

Fihrungsdraht gemaR Anspruch 1, der des weiteren
eine Spiralwicklung (4) aufweist, die zumindest ei-
nen distalen Endabschnitt des ersten Drahts (2) be-
deckt.

Fuhrungsdraht gemal Anspruch 4, wobei das pro-
ximale Ende der Wicklung (4) andem Vorsprung (15)
anliegt.

Fuhrungsdraht gemafl Anspruch 1, wobei

die proximale Seite und die distale Seite des Vor-
sprungs (15) zu Formen ausgebildet sind, die zuein-
ander in Bezug auf die geschweilte Oberflache des
geschweilten Abschnitts (14) asymmetrisch sind.

Fuhrungsdraht gemaf Anspruch 1, wobei

die ndhere Umgebung von dem geschweif3ten Ab-
schnitt (14) zwischen dem ersten Draht (2) und dem
zweiten Draht (3) einen diinn gestalteten Abschnitt
(19) hat und der Vorsprung (15) an dem diinn ge-
stalteten Abschnitt (19) vorgesehen ist.

Fuhrungsdraht gemafR einem der Anspriiche 1 bis
7, wobei der zweite Draht (3) eine Steifigkeit hat, die
héher als diejenige des ersten Drahts (2) ist;

wobei der zweite Draht (3) einen ersten Abschnitt
(16’), derinder Nahe des distalen Endes des zweiten
Drahtes (3) vorgesehen ist, und einen zweiten Ab-
schnitt hat, der an der proximalen Seite des ersten
Abschnitts (16’) vorgesehen ist; und

der erste Abschnitt (16’) eine Steifigkeit hat, die ge-
ringer als diejenige des zweiten Abschnitts ist.
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Revendications

Fil de guidage (1A ;1B ; 1D ; 1E; 1 F) comprenant
un premier fil (2) disposé sur le c6té distal dudit fil
de guidage ; et

un deuxiéme fil de guidage (3) disposé sur le cbté
proximal depuis ledit fil de guidage (2) ;

ledit premier fil (2) et ledit deuxiéme fil (3) étant as-
semblés par soudage, en formant une partie soudée
(14);

caractérisé en ce que

une saillie (15) est formée sur ladite partie soudée
(14), laquelle fait saillie dans la direction périphéri-
que extérieure.

Fil de guidage selon la revendication 1 comprenant
en outre une couche de couverture (7) disposée sur
au moins ladite partie soudée (14).

Fil de guidage selon la revendication 1, dans lequel
ladite saillie (15) est visible sous fluoroscopie.

Fil de guidage selon la revendication 1 comprenant
en outre un enroulement en hélice (4) qui recouvre
au moins une partie d’extrémité distale dudit premier

fil (2).

Fil de guidage selon la revendication 4, dans lequel
I'extrémité proximale dudit enroulement (4) est en
butée sur ladite saillie (15).

Fil de guidage selon la revendication 1, dans lequel
le coté proximal et le coté distal de ladite saillie (15)
sont symétriques I'un de I'autre par rapport a la sur-
face soudée de ladite partie soudée (14).

Fil de guidage selon la revendication 1, dans lequel
la proximité de ladite partie soudée (14) entre ledit
premier fil (2) et ledit deuxiéme fil (3) comporte une
partie amincie (19), et ladite saillie (15) est réalisée
sur ladite partie amincie (19).

Fil de guidage selon I'une des revendications 1 a 7,
dans lequel ledit deuxiéme fil (3) a une rigidité su-
périeure a celle dudit premier fil (2) ;

dans lequel ledit deuxieme fil (3) comporte une pre-
miére partie (16’) agencée a proximité de I'extrémité
distale dudit deuxiéme fil (3) et une deuxiéme partie
agenceée sur le coté proximal depuis ladite premiére
partie (16’) ; et ladite premiére partie (16’) a une ri-
gidité inférieure a celle de ladite deuxiéme partie.
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