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A guidewire has a distal-most end portion that retains its 
desired shape. The guidewire includes a first brazing member 

(21) Appl. No.: 14/739,349 joining a distal end of a core shaft to a distal end of an outer 
coil, and a second brazing member provided adjacent to and 
on a proximal side of the first brazing member. The melting 
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point of the second brazing member. As a result, deformation 
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formation of the second brazing member is prevented or 
minimized. 
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GUIDEWIRE 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority to Japanese Appli 
cation No. 2014-187257 filed on Sep. 16, 2014, the content of 
which is incorporated by reference herein in its entirety. 

BACKGROUND 

0002 The disclosed embodiments relate to a guidewire to 
be inserted into a lumen such as blood vessels. 
0003 Guidewires for use at the time of inserting a catheter 
into a blood vessel are known. Insertion of the catheter is 
conducted by inserting the guidewire into a blood vessel first 
and then advancing the catheter over the guidewire. The 
guidewire thus is used as a guide to introduce the catheter to 
or into a lesion. 
0004. A guidewire used in such applications generally 
comprises a core shaft and a coil Surrounding an outer periph 
ery of the core shaft (a so-called coiled guidewire). In the 
coiled guidewire, a distal end of the core shaft and a distal end 
of the coil are joined to each other with a brazing material and, 
as a result, a distal-end brazing member is formed. 
0005 Because of for example, reasons related to proce 
dures when the guidewire is assembled, the distal-end brazing 
member is sometimes formed to include different portions, 
namely a distal-most end portion and a contiguous portion 
(formed by Soldering) that is provided adjacent to and on a 
proximal side of the distal-most end portion (see Japanese 
Patent Application Publication No. 2014-136047 (JP-A- 
2014-136047), for example). 

SUMMARY 

0006. However, such a conventional guidewire has a prob 
lem in that the distal-most end portion may be deformed due 
to a heat produced during soldering. Performance of the 
guidewire (passability in a lesion, for example) is influenced 
significantly by a shape of the distal-most end portion. There 
fore, even when the distal-end brazing member of a guidewire 
is formed to include different portions, namely the distal 
most end portion and the contiguous portion (formed by 
soldering) that is provided adjacent to and on the proximal 
side of the distal-most end portion, the distal-most end por 
tion is required to retain its desired shape. 
0007. The disclosed embodiments have been devised to 
address Such a problem in conventional techniques. An object 
of embodiments is to provide a guidewire in which, even 
though a distal-end brazing member of the guidewire is 
formed to include different portions, namely a first brazing 
member being provided at a distal-most end of the guidewire 
and a second brazing member being provided adjacent to the 
first brazing member, the first brazing member of the 
guidewire retains its desired shape reliably. 
0008. In order to achieve the above and/or other objects, a 
guidewire of embodiments adopts the following configura 
tion. The guidewire includes: 
0009 a core shaft, 
0010 an outer coil surrounding an outer periphery of the 
core shaft, 
0011 a first brazing member that joins a distal end of the 
core shaft to a distal end of the outer coil, and 
0012 a second brazing member provided adjacent to and 
on a proximal side of the first brazing member. In addition, a 
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melting point of the first brazing member is higher than a 
melting point of the second brazing member. 
0013. In the guidewire of embodiments, because the melt 
ing point of the first brazing member is higher than the melt 
ing point of the second brazing member that is adjacent to and 
on the proximal side of the first brazing member, deformation 
of the shape (hemispherical or arrowhead-like, for example) 
of the first brazing member due to a heat produced during 
formation of the second brazing member is prevented or 
minimized. Therefore, even when the distal-end brazing 
member of the guidewire is formed to include different por 
tions, namely the first brazing member and the second brazing 
member, because of reasons related to procedures in assem 
bling the guidewire, for example, the first brazing member at 
the distal-most end retains its desired shape reliably. 
0014. The guidewire may further include an inner coil 
provided between the outer coil and the core shaft, and the 
second brazing member may be provided between the outer 
coil and the inner coil but is not provided between the inner 
coil and the core shaft. 
0015. In the present guidewire, because the melting point 
of the first brazing member is higher than the melting point of 
the second brazing member, the first brazing member at the 
distal-most end retains its desired shape reliably. 
0016. In a guidewire having outer and inner coils, the 
second brazing member is thus provided between the outer 
coil and the inner coil but is not provided between the inner 
coil and the core shaft, and, as a result, an amount of a brazing 
material used for forming the second brazing member is 
reduced. For this reason, along with the relationship that the 
melting point of the first brazing member is higher than the 
melting point of the second brazing member, deformation of 
the first brazing member due to the heat produced during 
formation of the second brazing member is prevented or 
minimized reliably. 
0017. In the present guidewire, the first brazing member 
may be formed of a brazing material containing gold, silver 
and tin. 
0018. The brazing material containing gold, silver and tin 
has a melting point higher than a melting point of a gold-tin 
brazing material or a silver-tin brazing material that is com 
monly used in a guidewire. Therefore, by forming the first 
brazing member with the brazing material containing gold, 
silver and tin, deformation of the first brazing member due to 
the heat produced during formation of the second brazing 
member (formed of a gold-tin brazing material or a silver-tin 
brazing material) is prevented or minimized more reliably. 
0019. The present guidewire may include a curved part at 
a distal part of the guidewire, and the second brazing member 
may be provided in the curved part. 
0020. In such a guidewire, the presence of the second 
brazing member in the curved part enables retention of the 
curved shape of the guidewire. In addition, even though the 
second brazing member is provided in order to retain the 
curved shape of the guidewire, the first brazing member still 
retains its desired shape because the melting point of the first 
brazing member is higher than the melting point of the second 
brazing member. Thus, the guidewire simultaneously retains 
the desired curved shape of the guidewire and the desired 
shape of the first brazing member at the distal-most end. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0021 FIG. 1 is an explanatory view of a configuration of a 
guidewire according to the disclosed embodiments. 
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0022 FIG. 2 is an explanatory view of a structure of a 
distal part of the guidewire according to the FIG. 1 embodi 
ment. 

0023 FIG. 3 is an explanatory view of a structure of a 
distal part of a guidewire according to the disclosed embodi 
mentS. 

0024 FIG. 4 is an explanatory view of a structure of a 
distal part of a guidewire according to the disclosed embodi 
mentS. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0025 Various embodiments of a guidewire according to 
aspects of the present invention will be explained below. 
0026 FIG. 1 is an explanatory view of a configuration of a 
guidewire 10 according to an embodiment of the present 
invention. The guidewire 10 includes a core shaft 11 and an 
outer coil 12 Surrounding an outer periphery of the core shaft 
11. The core shaft 11 and the outer coil 12 are joined to each 
other with a brazing material. In this embodiment, a distalend 
of the core shaft 11 and a distal end of the outer coil 12 are 
connected to each other with a distal-end brazing member 13, 
and a middle part of the core shaft 11 and a proximal end of 
the outer coil 12 are connected to each other with a proximal 
end brazing member 14. 
0027 FIG. 2 is an explanatory view of a structure of a 
distal part of the guidewire 10 of FIG.1. As shown in FIG. 2, 
in the guidewire 10 of this embodiment, the distal-end braz 
ing member 13 for joining the distal end of the core shaft 11 
to the distal end of the outer coil 12 consists of two portions. 
The distal-end brazing member 13 consists of a first brazing 
member 13a located at a distal-most end of the guidewire 10 
and a second brazing member 13b located adjacent to and on 
a proximal side of the first brazing member 13a. 
0028. In the guidewire 10, the distal end of the core shaft 
11 and the distal end of the outer coil 12 are brazed to each 
other first, and then, after the brazing material solidifies, the 
brazing member is processed so as to form the first brazing 
member 13a that is pointed toward the distal side (an arrow 
head-like shape). Subsequently, a brazing material is applied 
to an area adjacent to and on the proximal side of the first 
brazing member 13a to form the second brazing member 13b. 
0029. In the guidewire 10, a melting point of a brazing 
material A forming the first brazing member 13 a is higher 
than a melting point of a brazing material B forming the 
second brazing member 13b. Examples of combinations of 
the brazing material A and the brazing material B include the 
following combinations. 

Combination 1 

0030 Brazing material A: a brazing material containing 
gold, silver and tin, and 
0031 Brazing material B: a gold-tin brazing material 

Combination 2 

0032 Brazing material A: a brazing material containing 
gold, silver and tin, and 
0033 Brazing material B: a silver-tin brazing material 

Combination 3 

0034 Brazing material A: a gold-tin brazing material, and 
0035 Brazing material B: a silver-tin brazing material 
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0036. In the guidewire 10 of this embodiment, the brazing 
material A used for forming the first brazing member 13a is a 
brazing material containing gold, silver and tin, and the braZ 
ing material B used for forming the second brazing member 
13.b is a gold-tin brazing material. 
0037. In the guidewire 10, because the melting point of the 

first brazing member 13a is higher than the melting point of 
the second brazing member 13b adjacent to the first brazing 
member 13a, deformation of the first brazing member 13a 
due to the heat produced during formation of the second 
brazing member 13b is prevented. 
0038 Performance of the guidewire (passability in a 
lesion, for example) is influenced significantly by the shape of 
the distal-most end portion of the guidewire 10. In this regard, 
the guidewire 10 is excellent in that the first brazing member 
13a that has significant effect on the performance of the 
guidewire 10 retains its desired shape reliably even when the 
distal-end brazing member 13 is formed to include different 
parts, namely the first brazing member 13a and the second 
brazing member 13b, for reasons related to procedures in 
assembling, for example. 
0039. In addition, in the guidewire 10, the brazing material 
A used for forming the first brazing member 13a is the braz 
ing material containing gold, silver and tin. The brazing mate 
rial containing gold, silver and tin has a melting point (about 
400° C.) higher than the melting point of a gold-tin brazing 
material or a silver-tin brazing material (200 to 300°C.) that 
is commonly used in a guidewire. Therefore, by forming the 
first brazing member 13a with the brazing material contain 
ing gold, silver and tin, deformation of the first brazing mem 
ber 13a due to the heat produced during formation of the 
second brazing member 13b is prevented more reliably. 
0040 FIG. 3 is an explanatory view of a structure of a 
distal part of a guidewire 20 according to a modification. The 
guidewire 20 of the modification is different from the 
guidewire 10 of FIGS. 1 and 2 in the following respects. The 
guidewire 20 of the modification includes an inner coil 25 
between an outer coil 22 and a core shaft 21. The inner coil 25 
in the guidewire 20 of this modification has no gap between 
its elemental wires (a so-called closely wound coil). The 
closely wound inner coil 25 includes a closely wound single 
Strand coil, a closely wound coil formed by winding a plural 
ity of elemental wires in a helical fashion, or the like. 
0041 As shown in FIG. 3, a second brazing member 23b 
of a distal-end brazing member 23 does not reach the core 
shaft 21. In other words, the second brazing member 23b is 
provided between the outer coil 22 and the inner coil 25 but is 
not provided between the inner coil 25 and the core shaft 21. 
0042. As for other points, the guidewire 20 of the modifi 
cation is the same as the guidewire 10 of FIGS. 1 and 2. 
Therefore, a brazing material forming a first brazing member 
23a has a melting point higher than a melting point of a 
brazing material forming the second brazing member 23b. 
Examples of combinations of a brazing material C forming 
the first brazing member 23a and a brazing material D form 
ing the second brazing member 23b are the same as the 
various combinations explained above for the guidewire 10 of 
FIGS. 1 and 2. 
0043 A proximal end of the inner coil 25 and the core 
shaft 21 are joined to each other with a middle brazing mem 
ber 26. 
0044 Also in the guidewire 20, because the melting point 
of the first brazing member 23a is higher than the melting 
point of the second brazing member 23b, the first brazing 
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member 23a at the distal-most end retains its desired shape 
reliably even when the first brazing member 23a and the 
second brazing member 23b are formed, for example, for 
reasons related to procedures in assembling the guidewire 20. 
0045. In addition, in the guidewire 20, the second brazing 
member 23b is thus provided between the outer coil 22 and 
the inner coil 25 but is not provided between the inner coil 25 
and the core shaft 21, and, as a result, the amount of the 
brazing material used for forming the second brazing member 
23b is reduced. For this reason, along with the relationship 
that the melting point of the first brazing member 23a is 
higher than the melting point of the second brazing member 
23b, deformation of the first brazing member 23a due to a heat 
produced during formation of the second brazing member 
23b is prevented more reliably. 
0046 FIG. 4 is an explanatory view of the structure of a 
distal part of a guidewire 30 according to another modifica 
tion. The guidewire 30 of FIG. 4 is different from the 
guidewire 20 of FIG. 3 in the following respects. The distal 
part of the guidewire 30 includes a curved part37. In addition, 
a second brazing member 33b of a distal-end brazing member 
33 is provided in the curved part 37. 
0047. As for other points, the guidewire 30 of FIG. 4 is the 
same as the guidewire 20 of FIG. 3. The guidewire 30 
includes a core shaft 31, and an outer coil 32 and an inner coil 
35 that surround an outer periphery of the core shaft 31. A 
brazing material forming a first brazing member 33a of the 
distal-end brazing member 33 has a melting point higher than 
a melting point of a brazing material forming the second 
brazing member 33b. Examples of combinations of a brazing 
material E forming the first brazing member 33a and a braz 
ing material F forming the second brazing member 33b are 
the same as the various combinations explained above for the 
guidewire 10 of FIGS. 1 and 2. 
0048. The proximal end of the inner coil 35 and the core 
shaft 31 are joined to each other with a middle brazing mem 
ber 36. 

0049. In FIG.4, as in the case of the guidewire 20 of FIG. 
3, the second brazing member 33b is provided between the 
outer coil 32 and the inner coil 35 but is not provided between 
the inner coil 35 and the core shaft 31 (see FIG. 4). Another 
configuration, in which no inner coil 35 is provided and the 
second brazing member 33b is provided between the outer 
coil 32 and the core shaft 31 in the curved part 37, may also be 
adopted (not shown in the figures). 
0050. However, providing the second brazing member 
33b between the Outer coil 32 and the inner coil 35 in the 
curved part 37 as in FIG. 4 is preferable, because the amount 
of the brazing material used for forming the second brazing 
member 33b is reduced, and an influence of heat on the first 
brazing member 33a is reduced as a result. 
0051. In the guidewire 30, the presence of the second 
brazing member 33b in the curved part 37 enables retention of 
the curved shape of the guidewire 30. 
0052. In addition, even though the second brazing member 
33b is provided in order to retain the curved shape of the 
guidewire 30, the first brazing member 33a still retains its 
desired shape because the melting point of the brazing mate 
rial forming the first brazing member 33a is higher than the 
melting point of the brazing material forming the second 
brazing member 33b. 
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0053. Thus, the guidewire 30 of FIG. 4 simultaneously 
retains the desired curved shape of the guidewire 30 and the 
desired shape of the first brazing member 33a at the distal 
most end. 
0054 Although guidewires of the disclosed embodiments 
are explained above, the present invention is not limited to 
these embodiments. For example, the inner coil 25 of the 
guidewire 20 according to FIG. 3, which is described as a 
closely wound coil, may be a loosely wound coil instead (a 
coil having its elemental wires not in contact with each other 
and having gaps between the elemental wires). 
0055. However, when the inner coil 25 is a closely wound 
coil, penetration of the brazing material into the space 
between the inner coil 25 and the core shaft 21 is effectively 
prevented in a process of forming the second brazing member 
23b, and the amount of the brazing material used for forming 
the second brazing member 23b is reduced. Therefore, with 
consideration given to the influence of heat on the first braz 
ing member 23a at the time of forming the second brazing 
member 23b, the inner coil 25 is preferably a closely wound 
coil. 
What is claimed is: 
1. A guidewire comprising: 
a core shaft, 
an outer coil Surrounding an outer periphery of the core 

shaft, 
a first brazing member that joins a distal end of the core 

shaft to a distal end of the outer coil, and 
a second brazing member provided adjacent to and on a 

proximal side of the first brazing member, wherein 
a melting point of the first brazing member is higher than a 

melting point of the second brazing member. 
2. The guidewire according to claim 1, further comprising: 
an inner coil provided between the outer coil and the core 

shaft, wherein 
the second brazing member is provided between the outer 

coil and the inner coil but is not provided between the 
inner coil and the core shaft. 

3. The guidewire according to claim 1, wherein the distal 
end of the core shaft and the distal end of the outer coil 
penetrate into the first brazing member. 

4. The guidewire according to claim 1, wherein the second 
brazing member abuts the proximal side of the first brazing 
member. 

5. The guidewire according to claim3, wherein the second 
brazing member abuts the proximal side of the first brazing 
member. 

6. The guidewire according to claim 1, wherein the first 
brazing member is formed of a brazing material containing 
gold, silver and tin. 

7. The guidewire according to claim 6, wherein the second 
brazing member is formed of a gold-tin brazing material. 

8. The guidewire according to claim 6, wherein the second 
brazing member is formed of a silver-tin brazing material. 

9. The guidewire according to claim 2, wherein the first 
brazing member is formed of a brazing material containing 
gold, silver and tin. 

10. The guidewire according to claim 9, wherein the sec 
ond brazing member is formed of a gold-tin brazing material. 

11. The guidewire according to claim 9, wherein the sec 
ond brazing member is formed of a silver-tin brazing mate 
rial. 
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12. The guidewire according to claim I, wherein 
a distal part of the guidewire includes a curved part, and 
the second brazing member is provided in the curved part. 
13. The guidewire according to claim 2, wherein 
a distal part of the guidewire includes a curved part, and 
the second brazing member is provided in the curved part. 
14. The guidewire according to claim 6, wherein 
a distal part of the guidewire includes a curved part, and 
the second brazing member is provided in the curved part. 
15. The guidewire according to claim 9, wherein 
a distal part of the guidewire includes a curved part, and 
the second brazing member is provided in the curved part. 
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