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PUSHER GUIDE WIRE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Japanese
Patent Application No. 2013-095282 filed in the Japan Patent
Office on Apr. 30, 2013, the entire contents of which are
incorporated herein by reference.

BACKGROUND

[0002] The disclosed embodiments relate to a medical
device. Specifically, the disclosed embodiments relate to a
pusher guide wire that delivers a stent contained in a catheter
to a target site.

[0003] A stent is a medical instrument that supports the
lumen of a blood vessel or a digestive organ so that the blood
vessel or the digestive organ that has been temporarily
expanded by a balloon catheter or the like does not constrict
again. There are different types of stents which are roughly
classified as balloon-expanding stents that are each expanded
by a balloon catheter or the like and self-expanding stents that
each naturally expand by itself. Recently, self-expanding
stents that do not tend to deform by external forces have been
in frequent use.

[0004] In a related-art method of delivering a self-expand-
ing stent to a target site (see Japanese Patent No. 4498709, for
example), while the stent that is provided around a pusher
guide wire is contained in a distal-end portion of a catheter,
the catheter is made to advance up to a target site. Subse-
quently, the pusher guide wire is pushed toward the distal end
of'the catheter. Thus, the stent is delivered from the distal end
of the catheter to the target site. In the pusher guide wire
disclosed by Japanese Patent No. 4498709, the stent is pro-
vided between a distal-end coil member functioning as a
distal-end stopper and a proximal-end coil member function-
ing as a proximal-end stopper, and a resin protective film is
provided between the stent and a core shaft so as to prevent
the stent from coming into contact with the core shaft of the
pusher guide wire.

[0005] Inthe above pusher guide wire, the protective film is
fixed to the core shaft and is not suspended with respect
thereto. Hence, when the core shaft is rotated, the protective
film also rotates. Thus, when the core shaft is rotated, a
frictional resistance is generated between the protective film
and the stent, resulting in damage to the stent or failure in the
transmission of rotation of the core shaft to the distal end of
the pusher guide wire (i.e., poor transmissibility of rotation of
the pusher guide wire) because of the frictional resistance
generated between the protective film and the stent.

SUMMARY

[0006] In view of the above problems, the disclosed
embodiments provide a pusher guide wire in which a protec-
tive film does not tend to rotate together with a core shaft
when the core shaft is rotated, whereby the protective film is
prevented from coming off the core shaft and a stent is pre-
vented from being damaged while the rotation of the core
shaft is transmitted to the distal end of the pusher guide wire.

[0007] The above problems are to be solved by the follow-
ing.
[0008] According to some aspects of the invention, there is

provided a pusher guide wire having a pusher portion that
delivers a stent to a target site. The pusher guide wire includes
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a core shaft, a protective film that is provided around a portion
of'the core shaft and that is slidable in a longitudinal direction
of the core shaft, a distal-end holder (or recessed portion)
joined to the core shaft, the distal-end holder preventing the
protective film from moving toward a distal-end, and a proxi-
mal-end holder (or recessed portion) joined to the core shaft,
the proximal-end holder preventing the protective film from
moving toward a proximal-end. A distal end of the protective
film is covered by the distal-end holder, and a proximal end of
the protective film is covered by the proximal-end holder.
[0009] In the pusher guide wire according to some aspects
of'the invention, the distal end of the protective film is covered
by the distal-end holder, and the proximal end of the protec-
tive film is covered by the proximal-end holder. Therefore, the
protective film is suspended with respect to the core shaft
without coming off of the core shaft and does not tend to
rotate together with the core shaft when the core shaft is
rotated. Consequently, the frictional resistance generated
between the protective film and the stent when the core shaft
is rotated is reduced, and the probability that the stent may be
damaged or that the rotation of the core shaft might not be
transmitted to the distal end of the pusher guide wire is
reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1A illustrates the entirety of a pusher guide
wire according to a first embodiment that delivers a stent
contained in a catheter to a target site, with the stent being in
the catheter.

[0011] FIG. 1B illustrates a state where the stent is being
released from the catheter.

[0012] FIG. 2 is an enlarged sectional view of part 11 illus-
trated in FIG. 1A.

[0013] FIG. 3A illustrates the entirety of a pusher guide
wire according to a second embodiment, which differs from
the pusher guide wire illustrated in FIGS. 1A and 1B, with the
stent being in the catheter.

[0014] FIG. 3B illustrates a state where the stent is being
released from the catheter.

[0015] FIG. 4 is an enlarged sectional view of part IV
illustrated in FIG. 3A.

[0016] FIG. 5 illustrates a modification of the pusher guide
wire illustrated in FIG. 4.

DETAILED DESCRIPTION OF EMBODIMENTS

[0017] Referring to FIGS. 1A to 2, a pusher guide wire 1
according to a first embodiment will now be described. In
FIGS. 1A to 2, the left side corresponds to a distal-end (far
side) that is to be inserted into a human body, and the right
side corresponds to a proximal-end (near side) that is to be
operated by an operator such as a doctor. FIG. 2 is an enlarged
sectional view of part II illustrated in FIG. 1A.

[0018] As illustrated in FIGS. 1A, 1B, and 2, the pusher
guide wire 1 is configured to deliver a stent 10 to a target site
and includes a core shaft 12, a distal-end coil member 14
wound around a first distal-end portion 124 of the core shaft
12, a distal-end tip 16 joining the distal end of the core shaft
12 and the distal end of the distal-end coil member 14 to each
other, and a proximal-end coil member 18 that is provided
proximally (the right side in the drawings) of the distal-end
coil member 14 and that is wound around a third distal-end
portion 12¢ of the core shaft 12. For the convenience of
description, the core shaft 12 is herein sectioned into the first
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distal-end portion 12a covered by the distal-end coil member
14, the third distal-end portion 12¢ covered by the proximal-
end coil member 18, and a second distal-end portion 125
provided between the first distal-end portion 12a and the third
distal-end portion 12¢.

[0019] A catheter2 has a cylindrical body 20 into which the
pusher guide wire 1 is insertable. The pusher guide wire 1, in
which the stent 10 is provided between the distal-end coil
member 14 and the proximal-end coil member 18, is insert-
able into the catheter 2 from a proximal-end inlet 22 of the
catheter 2. The catheter 2 may be any of known catheters, and
a description thereof is omitted.

[0020] Referring to FIG. 2, a joining member 30 (such as a
solder material) joins the distal-end coil member 14 and the
first distal-end portion 12a of the core shaft 12 to each other.
A joining member 32 (such as a solder material) joins the
proximal-end coil member 18 and the third distal-end portion
12¢ of the core shaft 12 to each other. A joining member 34
(such as a solder material) joins a proximal end 18a of the
proximal-end coil member 18 and the third distal-end portion
12¢ of the core shaft 12 to each other.

[0021] A protective film 40 made of resin is provided
between the stent 10 and the second distal-end portion 1256 of
the core shaft 12. The protective film 40 covers the second
distal-end portion 125 of the core shaft 12 but is not fixed to
the second distal-end portion 125 of the core shaft 12. The
protective film 40 is slidable in a longitudinal direction of the
core shaft 12. Hence, as to be described below, the protective
film 40 does not tend to rotate together with the core shaft 12
when the core shaft 12 is rotated.

[0022] A distal end 40a of the protective film 40 is fitted
between a proximal-end portion 14a of the distal-end coil
member 14 and the first distal-end portion 12a of the core
shaft 12. The joining member 30 prevents the protective film
40 from moving toward the distal-end (the left side in the
drawings). That is, the joining member 30 functions as a
distal-end stopper for the protective film 40.

[0023] A proximal-end stopper 50 that is joined to the sec-
ond distal-end portion 125 of the core shaft 12 is provided
between the stent 10 and the proximal-end coil member 18.
The proximal-end stopper 50 includes a recessed portion 50a
provided by cutting off a part of a cylindrical body thereof. A
proximal end 405 of the protective film 40 is fitted in the
recessed portion 50a of the proximal-end stopper 50,
whereby the protective film 40 is prevented from moving
toward the proximal end (the right side in the drawings). The
proximal-end stopper 50 also functions as a pusher portion
that pushes the stent 10 toward the distal end (the left side in
the drawings).

[0024] The distal end 40a of the protective film 40 is fitted
in a distal-end recessed portion 100 that is formed of the
proximal-end portion 14a of the distal-end coil member 14
and the joining member 30 functioning as a distal-end stop-
per. The distal-end coil member 14 extends from the distal-
end tip 16 to a position located proximally of the distal end
40a of the protective film 40. Meanwhile, the proximal end
4056 of the protective film 40 is fitted in a proximal-end
recessed portion 110 that is formed of the recessed portion
50a of the proximal-end stopper 50. That is, the protective
film 40 is provided around the second distal-end portion 125
of the core shaft 12 with the distal end 40a thereof being
covered by the distal-end recessed portion 100 and the proxi-
mal end 405 thereof being covered by the proximal-end
recessed portion 110.
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[0025] As illustrated in FIGS. 1A and 1B, when the core
shaft 12 is pushed toward the distal-end (the left side in the
drawings) with the stent 10 being in the distal-end portion of
the catheter 2 (as illustrated in FIG. 1A), the stent 10 is made
to advance toward the distal-end (the left side in the drawings)
by the proximal-end stopper 50 that is joined to the core shaft
12. Consequently, the stent 10 is released from a distal-end
outlet 24 of the catheter 2 toward the target site (as illustrated
in FIG. 1B).

[0026] To release the stent 10 toward the target site, the
operator not only pushes the core shaft 12 toward the distal-
end (the left side in the drawings) but also rotates the core
shaft 12 in some cases. For example, if the target site is in a
curved peripheral blood vessel, the distal-end portion of the
catheter 2 is bent. Therefore, even if the core shaft 12 is
pushed toward the distal-end (the left side in the drawings),
the stent 10 might not advance toward the distal-end (the left
side in the drawings) and might not be released from the
distal-end outlet 24 of the catheter 2. In another case, even if
the catheter 2 that has been temporarily retracted toward the
proximal-end (the right side in the drawings) during the
operation is pushed again toward the distal-end (the left side
in the drawings) so that the distal-end outlet 24 of the catheter
2 is positioned at the target site, the distal-end portion of the
catheter 2 might be bent and might not advance.

[0027] In the pusher guide wire 1 according to the first
embodiment, when the operator rotates the core shaft 12, the
protective film 40 does not tend to rotate together with the
core shaft 12 because the protective film 40 is suspended with
respect to the second distal-end portion 125 of the core shaft
12. Therefore, even if'the core shaft 12 is rotated, the frictional
resistance generated between the protective film 40 and the
stent 10 is small, preventing damage to the stent 10. More-
over, since the rotation of the core shaft 12 is transmitted to
the distal-end tip 16 via the joining member 30 functioning as
a distal-end stopper and the distal-end coil member 14, the
transmissibility of rotation of the pusher guide wire 1 is
improved even if the distal-end portion of the catheter 2 is
bent. Consequently, the stent 10 can be easily released from
the distal-end outlet 24 of the catheter 2.

[0028] In the pusher guide wire 1, the distal end 40a of the
protective film 40 is covered by the proximal-end portion 14a
of'the distal-end coil member 14, which has elasticity. There-
fore, even if the pusher guide wire 1 is bent along a curved
blood vessel or digestive organ, the proximal-end portion 14a
of the distal-end coil member 14 can stretch to some extent.
Hence, the probability that the protective film 40 may come
out of the distal-end recessed portion 100 is reduced.

[0029] In the pusher guide wire 1, the proximal-end
recessed portion 110 functions as a pusher portion that deliv-
ers the stent 10 to the target site. That is, the proximal-end
recessed portion 110 has both a function of preventing the
protective film 40 from coming off of the second distal-end
portion 125 of the core shaft 12 and a function as a pusher
portion that delivers the stent 10 to the target site. Hence, there
is no need to provide a pusher portion separately from the
proximal-end recessed portion 110, simplifying the manufac-
turing of the pusher guide wire 1.

[0030] Materials of the elements included in the pusher
guide wire 1 according to the first embodiment will now be
described. The materials are not limited to those described
below.
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[0031] The core shaft 12 may be made of stainless steel
(SUS304, SUS316, or the like) or superelastic alloy such as a
Ni-Ti alloy.

[0032] The distal-end coil member 14 and the proximal-
end coil member 18 may each be formed of radiopaque wire
that is made of, for example, gold, platinum, tungsten, or an
alloy containing any of the foregoing elements. Employing
the distal-end coil member 14 and the proximal-end coil
member 18 that are each made of radiopaque wire enables the
operator to identify the positions of the distal-end coil mem-
ber 14 and the proximal-end coil member 18 in a radiographic
image.

[0033] The distal-end coil member 14 and the proximal-
end coil member 18 may each be formed of either a solid wire
including a single piece of wire or a stranded wire including
a plurality of pieces of wire. A stranded wire is superior to a
solid wire in characteristics such as flexibility and restorabil-
ity. Hence, the distal-end coil member 14 and the proximal-
end coil member 18 are each preferably made of a stranded
wire.

[0034] The distal-end tip 16 may be made of a radiopaque
material such as gold, platinum, tungsten, or an alloy contain-
ing any of the foregoing elements so that the position of the
distal end of the pusher guide wire 1 can be identified in a
radiographic image.

[0035] The joining members 30, 32, and 34 may each be
made of solder (such as aluminum alloy solder, silver solder,
or gold solder), metal solder (such as an Au—Sn alloy), or the
like.

[0036] The protective film 40 may be made of resin such as
polyimide or fluorine-based resin.

[0037] The proximal-end stopper 50 may be made of stain-
less steel (SUS304, SUS316, or the like) or a superelastic
alloy such as a Ni—Ti alloy, as with the core shaft 12.
[0038] Referring now to FIGS. 3A to 4, a pusher guide wire
1a according to a second embodiment will be described. In
FIGS. 3A to 4, as in FIGS. 1A to 2, the left side corresponds
to a distal-end (far side) that is to be inserted into a human
body, and the right side corresponds to a proximal-end (near
side) that is to be operated by an operator such as a doctor.
FIG. 4 is an enlarged sectional view of part IV illustrated in
FIG. 3A.

[0039] Herein, differences from the pusher guide wire 1
illustrated in FIGS. 1A to 2 will only be described. In the
pusher guide wire 14, the proximal end 405 of the protective
film 40 is fitted between a distal-end portion 185 of the proxi-
mal-end coil member 18 and the third distal-end portion 12¢
of the core shaft 12. The proximal-end coil member 18
extends from a position located proximally of the proximal
end 405 of the protective film 40 to a position located distally
of'the proximal end 405 of the protective film 40. The joining
member 32 prevents the proximal end 4056 of the protective
film 40 from moving toward the proximal-end (the right side
in the drawings) (see FIG. 4). That is, the joining member 32
functions as a proximal-end stopper for the protective film 40.
Thus, the proximal end 405 of the protective film 40 is fitted
in the proximal-end recessed portion 110 that is formed of the
distal-end portion 185 of the proximal-end coil member 18
and the joining member 32 functioning as a proximal-end
stopper. The proximal-end coil member 18 extends from a
position located proximally of the proximal end 4056 of the
protective film 40 to a position located distally of the proxi-
mal end 406 of the protective film 40. Furthermore, in the
pusher guide wire 1a, a pusher portion 60 that pushes the stent
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10 toward the distal-end (the left side in the drawings) is
joined to the distal-end portion 185 of the proximal-end coil
member 18 in such a manner as to cover the distal-end portion
18b.

[0040] As described above, the distal end 40a of the pro-
tective film 40 is fitted in the distal-end recessed portion 100
that is formed of the proximal-end portion 14a of the distal-
end coil member 14 and the joining member 30 that functions
as a distal-end stopper. The distal-end coil member 14
extends from the distal-end tip 16 to a position located proxi-
mally of the distal end 40a of the protective film 40. Mean-
while, the proximal end 406 of the protective film 40 is fitted
in the proximal-end recessed portion 110 that is formed ofthe
distal-end portion 185 of the proximal-end coil member 18
and the joining member 32 that functions as a proximal-end
stopper. The proximal-end coil member 18 extends from a
position located proximally of the proximal end 4056 of the
protective film 40 to a position located distally of the proxi-
mal end 405 of the protective film 40. Therefore, in the pusher
guide wire 1q, as in the pusher guide wire 1, the protective
film 40 is provided around the second distal-end portion 125
of the core shaft 12 with the distal end 40a thereof being
covered by the distal-end recessed portion 100 and the proxi-
mal end 405 thereof being covered by the proximal-end
recessed portion 110.

[0041] In the pusher guide wire 1a, the distal end 40a and
the proximal end 405 of the protective film 40 are covered by
the proximal-end portion 14a of the distal-end coil member
14 and the distal-end portion 185 of the proximal-end coil
member 18, which both have elasticity. Therefore, even if the
pusher guide wire 1 is bent along a curved blood vessel or
digestive organ, the proximal-end portion 144 of the distal-
end coil member 14 and the distal-end portion 185 of the
proximal-end coil member 18 can stretch to some extent.
Hence, the probability that the protective film 40 may come
out of the distal-end recessed portion 100 and the proximal-
end recessed portion 110 is reduced.

[0042] Referring now to FIG. 5, a pusher guide wire 15
according to a third embodiment, which is a modification of
the second embodiment illustrated in FIG. 4, will be
described, focusing only on differences from the pusher guide
wire la illustrated in FIG. 4. In the pusher guide wire 15, the
second distal-end portion 125 of the core shaft 12 is tapered in
such a manner as to narrow from a side thereof having the
proximal-end recessed portion 110 toward a side thereof hav-
ing the distal-end recessed portion 100. That is, a gap D1
between the distal end 40q of the protective film 40 and the
second distal-end portion 125 of the core shaft 12 is larger
than a gap D2 between the proximal end 405 of the protective
film 40 and the second distal-end portion 125 of the core shaft
12 (D1>D2). Therefore, the second distal-end portion 124 of
the core shaft 12 comes into contact with the protective film
40 not over the entirety of the protective film 40 but only at the
proximal end 405 of the protective film 40. Compared with
the pusher guide wire 1, the frictional resistance generated
between the protective film 40 and the stent 10 when the
operator rotates the core shaft 12 is further reduced, and the
damage to the stent 10 is further prevented. Furthermore,
since the rotation of the core shaft 12 is transmitted to the
distal-end tip 16 via the joining member 30 functioning as a
distal-end stopper and the distal-end coil member 14, the
transmissibility of rotation of the pusher guide wire 15 is
further improved. Consequently, the position where the stent
10 is to be released is more easily adjustable.
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[0043] To position the distal-end outlet 24 of the catheter 2
at the target site, the pusher guide wire 1, 1a, or 15 may be
placed in the catheter 2 (as illustrated in FIG. 1A or 3A) in
advance, and the catheter 2 and the pusher guide wire 1, 14, or
15 may be delivered together to the target site. Alternatively,
after the catheter 2 is solely positioned at the target site in
advance, the pusher guide wire 1, 1q, or 15 may be inserted
into the catheter 2 from the proximal-end inlet 22 of the
catheter 2.

[0044] To summarize, in the pusher guide wire 1, the pro-
tective film 40 is suspended with respect to the core shaft 12
with the distal end 40a thereof being fitted in the distal-end
recessed portion 100 and the proximal end 405 thereof being
fitted in the proximal-end recessed portion 110. Hence, the
frictional resistance generated between the protective film 40
and the stent 10 when the core shaft 12 is rotated is reduced.
Thus, the protective film 40 is prevented from coming off the
core shaft 12, the stent 10 is prevented from being damaged,
and the transmissibility of rotation of the pusher guide wire 1
is improved. Consequently, the position where the stent 10 is
to be released is easily adjustable.

What is claimed is:

1. A pusher guide wire that delivers a stent to a target site,

the pusher guide wire comprising:

a core shaft;

a protective film that is provided around a portion of the
core shaft and that is slidable in a longitudinal direction
of the core shaft;

adistal-end holder that is joined to the core shaft and that is
configured to prevent the protective film from moving
toward a distal end of the core shaft; and

a proximal-end holder that is joined to the core shaft and
that is configured to prevent the protective film from
moving toward a proximal end side of the core shaft,

wherein a distal end of the protective film is covered by the
distal-end holder, and a proximal end of the protective
film is covered by the proximal-end holder.

2. The pusher guide wire according to claim 1, further

comprising:

a distal-end coil member wound around the core shaft and
extending from a distal end of the core shaft to a position
located proximally of the distal end of the protective
film; and

a distal-end stopper that joins the core shaft to the distal-
end coil member at a position located distally of the
distal end of the protective film,

wherein the distal-end holder is formed of a proximal-end
portion of the distal-end coil member and the distal-end
stoppet.

3. The pusher guide wire according to claim 1, further

comprising:

a proximal-end coil member wound around the core shaft
and extending from a position located proximally of the
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proximal end of the protective film to a position located
distally of the proximal end of the protective film; and

a proximal-end stopper configured to join the core shaft to
the proximal-end coil member at a position located
proximally of the proximal end of the protective film,

wherein the proximal-end holder is formed of a distal-end
portion of the proximal-end coil member and the proxi-
mal-end stopper.

4. The pusher guide wire according to claim 1, wherein

the core shaft narrows from the proximal-end holder
toward the distal-end holder, and

a gap between the distal end of the protective film and the
core shaft is larger than a gap between the proximal end
of the protective film and the core shaft.

5. The pusher guide wire according to claim 1, wherein the
proximal-end holder is configured as a pusher portion that
delivers the stent to the target site.

6. The pusher guide wire according to claim 2, further
comprising:

a proximal-end coil member wound around the core shaft
and extending from a position located proximally of the
proximal end of the protective film to a position located
distally of the proximal end of the protective film; and

a proximal-end stopper that joins the core shaft to the
proximal-end coil member at a position located proxi-
mally of the proximal end of the protective film,

wherein the proximal-end holder is formed of a distal-end
portion of the proximal-end coil member and the proxi-
mal-end stopper.

7. The pusher guide wire according to claim 2, wherein

the core shaft narrows from the proximal-end holder
toward the distal-end holder, and

a gap between the distal end of the protective film and the
core shaft is larger than a gap between the proximal end
of the protective film and the core shaft.

8. The pusher guide wire according to claim 2, wherein the
proximal-end holder is configured as a pusher portion that
delivers the stent to the target site.

9. The pusher guide wire according to claim 3, wherein

the core shaft narrows from the proximal-end the proximal
end holder toward the distal-end holder, and

a gap between the distal end of the protective film and the
core shaft is larger than a gap between the proximal end
of the protective film and the core shaft.

10. The pusher guide wire according to claim 3, wherein
the proximal-end holder is configured as a pusher portion that
delivers the stent to the target site.

11. The pusher guide wire according to claim 4, wherein
the proximal-end holder is configured as a pusher portion that
delivers the stent to the target site.
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