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(54) METHOD FOR MANUFACTURING MEDICAL LINEAR MEMBER

(57) There is provided a method of manufacturing a
medical linear member which is not worn when manu-
factured and which has a flat cross-sectional shape.

The method of manufacturing a medical linear mem-
ber includes a step of forming a first spiral body 1 whose
cross-sectional shape is a substantially substantially per-
fect circular shape by spirally winding a base body 3 hav-
ing a plurality of arrayed wires 2 formed of a shape mem-
ory alloy, around a winding core 4, a step of performing
a first shape memory process on the first spiral body 1,
a step of cutting the first spiral body 1 into a first prede-
termined length, a step of removing the winding core 4
from the cut first spiral body 1, a step of forming a second
spiral body 6 whose cross-sectional shape is a flat shape
by compressing the first spiral body 1 in a diametral di-
rection, and a step of performing a second shape memory
process on the second spiral body 6.
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Description

Technical Field

[0001] The present invention relates to a method for
manufacturing a medical linear member.

Background Art

[0002] In the related art, when surgery to incise a
breastbone is performed, a medical linear member
whose cross-sectional shape is a flat shape is used in
order to close the breastbone after the surgery. For ex-
ample, as the medical linear member whose cross-sec-
tional shape is the flat shape, a medical linear member
is known in which a plurality of filaments is braided into
a flat string shape (for example, refer to Patent Literature
1).

Citation List

Patent Literature

[0003] Patent Literature 1: Japanese Patent Applica-
tion Laid-Open No. 2012-232027

Summary of Invention

Technical Problem

[0004] However, the medical linear member having the
flat string shape is formed by braiding the plurality of fil-
aments. Consequently, when the medical linear member
is manufactured, the filaments may be rubbed with each
other, thereby causing a disadvantage that the medical
linear member is likely to be worn.
[0005] The present invention is made in order to solve
the disadvantage, and an object thereof is to provide a
method capable of manufacturing a medical linear mem-
ber which is not worn when manufactured and which has
a flat cross-sectional shape.

Solution to Problem

[0006] In order to achieve the object, there is provided
a method of manufacturing a medical linear member ac-
cording to the present invention. The method includes a
step of forming a first spiral body whose cross-sectional
shape is a substantially perfect circular shape by spirally
winding a base body having a plurality of arrayed wires
formed of a shape memory alloy, around a winding core
formed of a round bar, at intervals in an array direction,
a step of performing a first shape memory process by
heating the first spiral body, a step of cutting the first
spiral body into a first predetermined length, a step of
removing the winding core from the cut first spiral body,
a step of forming a second spiral body whose cross-sec-
tional shape is a flat shape by compressing the first spiral

body from which the winding core is removed, into a sub-
stantially perfect circular shape in a diametral direction,
and a step of performing a second shape memory proc-
ess by heating the second spiral body.
[0007] In the manufacturing method according to the
present invention, first, a member having the plurality of
arrayed wires formed of the shape memory alloy is used
as the base body. The base body is spirally wound around
the winding core at intervals in the array direction, thereby
forming the first spiral body. In this case, the winding core
is formed of the round bar. Accordingly, the first spiral
body has the substantially perfect circular shape along
an outer shape of the winding core.
[0008] Next, the first spiral body is heated so as to per-
form the first shape memory process. The first shape
memory process allows the first spiral body to have a
memory of a spirally wound shape having the intervals
in the array direction.
[0009] Next, the first spiral body is cut into the first pre-
determined length. For example, the first predetermined
length is set to be a length suitable for compression in
the subsequent step.
[0010] Next, the winding core is removed from the cut
first the spiral body. Since the winding core is removed,
the first spiral body can be compressed in the diametral
direction of the substantially perfect circular shape in the
subsequent step.
[0011] Thereafter, the first spiral body from which the
winding core is removed is compressed in the diametral
direction of the substantially perfect circular shape. As a
result, the second spiral body having the flat cross-sec-
tional shape is formed from the first spiral body.
[0012] Next, the second spiral body is heated so as to
perform the second shape memory process. The second
shape memory process allows the second spiral body to
have a memory of the flat cross-sectional shape. In this
manner, it is possible to obtain the medical linear member
having the flat cross-sectional shape.
[0013] Heating for the second shape memory process
can be performed simultaneously when the first spiral
body is compressed. However, if the heating is performed
after the first spiral body is compressed and the second
spiral body is formed, it is possible to reduce stress on
the obtained medical linear member.
[0014] According to the manufacturing method of the
present invention, the base body having the plurality of
arrayed wires is spirally wound around, thereby forming
the first spiral body having the substantially perfect cir-
cular cross-sectional shape. The first spiral body is com-
pressed so as to form the second spiral body. Accord-
ingly, it is possible to manufacture the medical linear
member which is not worn due to braiding and which has
the flat cross-sectional shape.
[0015] In addition, in the manufacturing method ac-
cording to the present invention, it is preferable to further
cut the medical linear member obtained as described
above into the second predetermined length. For exam-
ple, the second predetermined length is the length of the
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medical linear member used for actual treatment. Ac-
cordingly, the medical linear member obtained using the
manufacturing method according to the present invention
can be easily used for the treatment.
[0016] In addition, in the manufacturing method ac-
cording to the present invention, it is preferable that the
first spiral body is compressed by placing the first spiral
body heated by the first shape memory process, on a
base while a heated state is maintained, and by pressing
a compression member from above. In this case, the first
spiral body cut into the first predetermined length main-
tains the heated state. Accordingly, the first spiral body
is likely to be deformed, and can be easily compressed.
[0017] In addition, in the manufacturing method ac-
cording to the present invention, it is preferable that the
compression member is pressed by a spring member
which biases the compression member in a direction to-
ward the first spiral body. The compression member can
be pressed using hydraulic pressure. However, when the
first spiral body maintains the heated state, there is a
possibility that a device used for the hydraulic pressure
may be damaged due to heat. However, according to the
spring member, it is possible to press the compression
member without being damaged due to the heat.

Brief Description of Drawings

[0018]

FIG. 1 is a flowchart illustrating a step of manufac-
turing a medical linear member according to the
present invention.
FIG. 2 is a plan view illustrating a method of forming
a first spiral body.
FIG. 3A is a plan view illustrating a configuration of
the first spiral body, and FIG. 3B is a sectional view
taken along line III-III in FIG. 3A.
FIG. 4 is a perspective view illustrating a configura-
tion of a compression jig for compressing the first
spiral body.
FIG. 5 is a perspective view illustrating a state where
the first spiral body is compressed using the com-
pression jig illustrated in FIG. 4.
FIG. 6A is a plan view illustrating a configuration of
a second spiral body, and FIG. 6B is a sectional view
taken along line VI-VI in FIG. 6B.

Description of Embodiments

[0019] Next, an embodiment according to the present
invention will be described in more detail with reference
to the accompanying drawings.
[0020] As illustrated in FIG. 1, in a manufacturing meth-
od according to the present embodiment, a first spiral
body 1 is first formed in STEP 1. The first spiral body 1
is formed by spirally winding a base body 3 having a
plurality of wires 2 formed of a shape memory alloy and
arrayed parallel to each other, around a winding core 4

formed of a round bar.
[0021] In this case, the base body 3 is spirally wound
at an interval S in an array direction. As the shape mem-
ory alloy configuring the wires 2, a nickel-titanium alloy
or a nickel-titanium-cobalt alloy can be used.
[0022] Next, in STEP 2 in FIG. 1, a first shape memory
process is performed on the first spiral body 1. For ex-
ample, in the first shape memory process, the first spiral
body 1 in a state where the base body 3 is spirally wound
around the winding core 4 is accommodated in a heating
furnace (not illustrated), and is held at the temperature
of 150°C to 900°C for 3 to 120 minutes. The wire 2 is
formed of the shape memory alloy. Accordingly, through
the above-described process, the first spiral body 1 is
allowed to have a memory of a spirally wound shape
having the interval S in the array direction.
[0023] If the first shape memory process is completed,
the first spiral body 1 is taken out from the heating fur-
nace. After the first spiral body 1 is cooled, the first spiral
body 1 is cut into a length of 3 to 100 cm, for example, a
length of 30 cm in STEP 3 in FIG. 1. Next, the winding
core 4 is removed therefrom in STEP 4.
[0024] As a result, as illustrated in FIG. 3A, the base
body 3 having the plurality of wires 2 arrayed parallel to
each other is spirally wound at the interval S in the array
direction, thereby obtaining the first spiral body 1 which
internally has a space portion 5. In this case, as illustrated
in FIG. 3B, the first spiral body 1 has a substantially per-
fect circular cross-sectional shape.
[0025] Next, in STEP 5 in FIG. 1, the first spiral body
1 is compressed in a diametral (radial) direction of the
substantially perfect circular shape. The first spiral body
1 is compressed using a compression jig 11 illustrated
in FIG. 4.
[0026] The compression jig 11 includes a slide bar 14
disposed between a base 12 and a top plate 13, and a
plate-shaped press member 15 slidable and movable up
and down along the slide bar 14. Each of the base 12,
the top plate 13, and the press member 15 has a square
shape whose one side is 30 cm in a plan view, and the
slide bar 14 is disposed at four corners of the square
shape. In addition, the press member 15 is biased in a
direction toward the base 12 by a spring member 16 in-
stalled on an outer peripheral side of the slide bar 14.
[0027] When the first spiral body 1 is compressed using
the compression jig 11, first, in a state where the press
member 15 is moved to the top plate 13 side against a
biasing force of the spring member 16, a spacer 17 is
disposed at the four corners on the base 12. A thickness
of the spacer 17 is selected depending on a target com-
pression degree.
[0028] Next, the first spiral body 1 is placed on the base
12. The first spiral body 1 can be placed on the base 12
by avoiding the spacer 17 so that a plurality of pieces is
parallel to each other, and at intervals so as not to inter-
fere with each other when compressed. Although the
number of the first spiral bodies 1 placed on the base 12
depends on a diameter thereof, the number is usually in
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a range from several pieces to ten-odd pieces.
[0029] Next, as illustrated in FIG. 5, the press member
15 moved to the top plate 13 side is pressed against the
first spiral body 1 placed on the base 12 by using the
biasing force of the spring member 16. As a result, the
first spiral body 1 is compressed in the diametral direction
of the substantially perfect circular shape by the press
member 15, thereby forming the second spiral body 6
illustrated in FIG. 6. As illustrated in FIG. 5, the press
member 15 is stopped to move to the base 12 side on
an upper surface of the spacer 17. Accordingly, a thick-
ness of the second spiral body 6 is determined in accord-
ance with a thickness of the spacer 17.
[0030] As illustrated in FIG. 6A, in the second spiral
body 6, the base body 3 having the plurality of wires 2
arrayed parallel to each other is spirally wound at the
interval S in the array direction. The second spiral body
6 is the same as the first spiral body 1 in that the second
spiral body 6 internally has the space portion 5. However,
as illustrated in FIG. 6B, the second spiral body 6 has a
flat cross-sectional shape.
[0031] Next, in STEP 6 in FIG. 1, a second shape mem-
ory process is performed on the second spiral body 6.
For example, in the second shape memory process, the
second spiral body 6 in a state of having the flat cross-
sectional shape is accommodated in a heating furnace
(not illustrated), and is held at the temperature of 150°C
to 900°C for 3 to 120 minutes. The wire 2 is formed from
the shape memory alloy. Accordingly, through the above-
described process, the second spiral body 3 is allowed
to have a memory of the flat cross-sectional shape.
[0032] Next, in STEP 7 in FIG. 2, the second spiral
body 6 subjected to the second shape memory process
is cut into a length of 30 to 50 mm. In this manner, it is
possible to obtain the medical linear member according
to the present embodiment.
[0033] In the present embodiment, an example has
been described in which the spiral bodies 1 and 6 are
formed from the base body 3 having only one layer. How-
ever, the spiral bodies 1 and 6 may include a configura-
tion in which a plurality of the base bodies 3 is stacked
with respect to an axis thereof. In addition, in this case,
the base bodies 3 and 3 stacked adjacent to each other
may have spiral directions opposite to each other.

Description of Reference Numerals

[0034]

1 first spiral body
2 wire
3 base body
4 winding core
5 space portion
6 second spiral body
11 compression jig
16 spring member

Claims

1. A method of manufacturing a medical linear member,
the method comprising:

a step of forming a first spiral body whose cross-
sectional shape is a substantially substantially
perfect circular shape by spirally winding a base
body having a plurality of arrayed wires formed
of a shape memory alloy, around a winding core
formed of a round bar, at intervals in an array
direction;
a step of performing a first shape memory proc-
ess by heating the first spiral body;
a step of cutting the first spiral body into a first
predetermined length;
a step of removing the winding core from the cut
first spiral body;
a step of forming a second spiral body whose
cross-sectional shape is a flat shape by com-
pressing the first spiral body from which the
winding core is removed, in a diametral direction
of the substantially perfect circular shape; and
a step of performing a second shape memory
process by heating the second spiral body.

2. The method of manufacturing a medical linear mem-
ber according to claim 1, further comprising:
a step of cutting the second spiral body subjected to
the second shape memory process, into a second
predetermined length.

3. The method of manufacturing a medical linear mem-
ber according to claim 1,
wherein the first spiral body is compressed by plac-
ing the first spiral body heated by the first shape
memory process, on a base while a heated state is
maintained, and by pressing a compression member
from above.

4. The method of manufacturing a medical linear mem-
ber according to claim 3,
wherein the compression member is pressed by a
spring member which biases the compression mem-
ber in a direction toward the first spiral body.

5 6 



EP 3 332 720 A1

5



EP 3 332 720 A1

6



EP 3 332 720 A1

7



EP 3 332 720 A1

8



EP 3 332 720 A1

9



EP 3 332 720 A1

10



EP 3 332 720 A1

11

5

10

15

20

25

30

35

40

45

50

55



EP 3 332 720 A1

12

5

10

15

20

25

30

35

40

45

50

55



EP 3 332 720 A1

13

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2012232027 A [0003]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

