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DESCRIPTION
EYELESS SEWING NEEDLE AND FABRICATION METHOD FOR THE SAME

Technical Field
The present invention relates to an eyeless sewing
needleandeafabricationnmthodxﬂﬂrthesame. Itparticular;y
relates to an eyeleés sewing needle made of austenitic
stainless steel having\ a fibrous crystalline structure

extending along the length of the sewing needle.

Background Art

Stainless steel is a suitable material for sewing
needles to be used in surgical operations. In the case of
martensitic stainless steel, preci?itation hardening
stainless steel, or the like, wire rods each 6 to 10 mm in
diémeter are used as thematerial. 1In the case of carbon steel
or martensitic stainless steel, wire drawing is carried out
repeatedly thereto, providing\&ires.eachllaving'thé diameter
of a sewing needle being fabricated. Ihlthecasecxfstainlesé
steel, a solution heat treatment is carried out between each
wire drawing.

These wires are cut at an appropriate length, and tips
thereof are then sharpened by grinding using a grindstone into
a cone or pyramid shape, which is then incurvated through
machining and a hole passing through from a base end towards

the tip side is made using a drill or a laser. Afterwards,
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the tip is mainly Quenched,'and a.suture thread.is inserted
in the above-mentioned hole, and crimped and fixed. 1In the
case of precipitation hardening stainless steel, once wire
drawing and the solution heat treatment aré carried out
repeatedlyuntilthethicknessofthesewingneedleisreaéhed,
it is cut at a predetermined length, the tip is sharpened as
mentioned above, anq then a hole is made in the base end.
Afterwards, p;ecipitation.hardening'other than quenching is
carried out.

Since the aboveznaterials are‘soft, processing is easy,
but there is a problem with quenching and precipitation
hardening in that cracking, breaking, chipping, or the iike
easily occurs due to lack of toughness: Furthermore, there
is a problem with corrosion resistance since rusf easily
develops due to characteristics of the materials.

| With regard to tﬁese problems, Japanese Patent
Publication. after examination (Kokoku) No. Hei 1-11084
proposes a fabrication method for completlng a product by
u51ng'austen1t1c stainless steel wires extended.at an 80% or
greater cross-sectional area reduction rate, and in
subsequent processing, carrying out predetermined
processing on these steel wires while élways maintaining at
a temperature below approximately 500°C. Since hardness
increased through work hardening, or strain hardening
decreases when exceeding 500°C, the temperature‘is set to no
greater than 500°C. While austenitic stainless steel cannot

be quenched, work hardening at the time of wire drawing is
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utilized instead. Utilization of austenitic stainless steel
allows improvement in corrosion resistance. Furthermore,
since quenching is impossible, the problem of cracking or
chipping does not occur-by contrast.

The austenitic stainless steel extended to a
predetermined diameter in this manner becomes a thin fibrous
structurewithcryst@lgrainsextendingalongthelinéiéngth,
providing the necessary hardness for a sewingneedle. In this
case, these stainless steel wires'are cut to a predetermined
length, tips thereof are Sharpgned into a conical or ﬁyramid
shape, and then a hole is wmade in the base end side using a
drill or laser. |

However, since the entirety from the tip.to the base
end is a fibrous structure, it is hard; and processing such
as crimping to attach a suture thread to the sewing needle
is difficult. Furthermore, the hole cracks even due to
crimping, causing damage to the anatomy, which thereby
reduces tension of the suture thread, making it easier to pull
out. Accordingly, Japanese Patent Publication- after
examination (Kokoku) No. Hei 4-67978 proposes to heat the
formed hole area using a burner flame, electrical resistance,
or high-frequency induction to make it a structure without
long crystal grains, soften it, and then carry out a crimping
operation.

However, while the sewing needle described in Japanese
Patent Publication after examination (Kokoku) No. Hel 4-67978

is formed with the hole included needle base having a granular
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'crystalline structure ‘without any directionélity, the

granulaf structure extends much further beyond the hole
towards the needlepoint. Therefore, if a surgeon grips near
the hole of the sewing needle when suturing, there is a problem
that he/she grasps a flexible granular structure, resulting
in a bent sewing needle. In this case, the needle should be
grippedcnlthetipsiQe,forexample,aapositionapproximately
a third of the needle length from the needle base; however,
depending upon suturing portions, there is a case where it
is easier to suture by gripping closer to tfle hole, for example,
a position approximately a quarter to a fifth of the needle”
length from the needle base. Needing to always.grip on the
tip side of the needle is stressful for the doctor.

Note that a tendency to grip the Eip side of the needle
at a position approximately three times the diameter of the

sewing needle from the bottom of the hole is understood.

Disclosure of Invention
The present invention is devised through consideration

of the aforementioned problems. An objective thereof is to

provide a sewing needle impossible to bend even if gripped

near the hole, and also provide a fabrication method for the
same. For that purpose the sewing needle of the present
invention is flexible near the hole so as to allow the hole
periphery to be easily c;imped.while keeping a high hardness

at a position slightly away from the hole towards the.

needlepoint side.
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In order to attain the objective described above, the
eyeless sewing needle, according to the present invention,
includes a curved axial main body extending from a base end
to a sharp needlepoiﬁt and is made of austenitic stainless
steel with a fibrous structure in which a crystalline
structure of the main body extending axially. It further
includes an axial ho;e extending from the bése end. It is
characferized in that a periphery of the axial hole at the

base end is heated to make the fibrous structure be a granular

4structure.without directionality, and at least a part of a

heat-affected zone made between the fibrous structure and the
granular strucﬁufe through.theiheating is within a range that
is three times the diameter of the(sewing.heedle and that
extends from an effective base of the hole towards the
needlepoint of the sewing needle.

Furthermore, a range approximately a quarter of the
needle léngth away from the base end of the main body and
further to the needlepoint does not include a granulér
crystalline structureibutlnay'include the heat-affected zone
or a fibrous crystailine structure.. |

A fabrication method for an eyeless sewing needle
including a curved axial main body extending from a base end
to a sharp needlepoint and further inclﬁding an axial hole
extending from the base end is provided; wherein the main. body
has a crystalline structure made of austenitic stainless
steel with a fibrous structure extending axially. This

method is characterized by the steps of: heating the periphery
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of'the axial hole at the base end to make the fibrous structure
be a granular structure without directionality; and forming
a heat-affected zohe between the fibrous struqtﬁre and the
granular structu%e through the heating. At least a part of
the heat-affected zone resides in the range that is three
times the diameter of the sewing needle and that extends from
an effective base of,the hole towards the needlepoint of the
sewing needle.
Moreoverhthéfabricationnethod:&m:theeyelesssewing
needle, according to present invention, is Qharacterizéd in
that a.range approximately a quarter of the needle length away
from the base end of the main body and further to the
needlepoint does not include a granular crystalline structure
but includes the heat-affected zone or é fibrous crystalline
structure.
| The eyeless sewing needle according to the present
invention has a fibroﬁs main body, and sinqe it is hard, the
base end is heated befbre,or after making the hole in the base
end surface to make a flexible granular Struéture/
facilitating crimping and related operations. In addition,
the needlepoint side remains a fibrous structure, securing
strength required when suturing. While the base end isheated
to be a granular structure, an area adjacent to the heated
part is affected by the heat, turning intoc an'intermediate
state pbetween the fibrous and the granular structure. This
area is defined as a heat-affected zone, and the length of

the granular structure is determined based on the position
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of this heat—éffected.zone. In other words, the further this
heat-affected zone is positioned away from the effective base
of the hole towards the needlepoint, the longer the flexible
granular structure part on the base end side. If a surgeon
grips néar the hole of the sewing needle using a needle holder,
it will easily bend. Therefore, as long as at least a part
of the heat-affected zone 'is less than three times the needle
diameter away from the effective base of the hole, the length
of the flexible granular structure may be kept under three
times the needle diameter away from the effective base of the
hole towards the needlepoint. As a result, the sewingjneedle‘
will notibend.ahymore, providingeaconﬁenient eyeless sewing
needle, as long as it is not gripped with a needle holder very

close to the needle‘base.

Brief Description of Drawings

FIG. 1 is an oblique perspective of an eyeless sewing
neédle according to the present invention;

FIG. 2 is a magnified cross section of a bése end of
the eyeless sewing needle of FIG. 1;

FIG. 3 is a diagram describing a method of heating the
base end of a main body;

FIG. 4 is a diagram schematically showing a structure
of a cross section after an axial hole is made; andl

FIG. 5 is a diagram schematically showing a structure

of a cross section of a conventional eyeless sewing needle.

~J
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Best Mode for Carrying Out the Invention

An embodiment acéording to the present invention is
described with reference to accompanying drawings forthwith.

FIG. 1.is an oblique perspective of an eyeless sewing
needle according to the present invention. As shown in this
diagraﬁ, an éyeless sewing needle 10 is entirely made of
austenitic stainlesg steel, a base end lla is on an end of
a main body‘ll, and an axial hole 12 is formed in this base
end 11a which is cylindrically drilled along the longitudinal
axis of the needle according to a processing method using a
laser,"an electron beam, electric discharge, a drill, or the
like. Furtherﬁore, a sharp needlepoint 14 is formed at the
tip of the eyeless sewing needle 10, and a pframid having a

plurality of cutting "blades 15 continuing from the

needlepoint 14 is formed.

The eyeless sewing needle 10 may be a sewing needle with

a sharpened edge (not shown in the drawing) in which the cross

section of the cutting blades 15 as shown in FIG. 1 is formed

into a polygon, a round needle (not shown in the drawing)
wifhout the cutting blades 15 having a cross section thereof
formed in an approximate circle, or the like. These sewing
needles are selected and used according to anatomy and region
tQ be sutured.

Many types‘of sﬁture thread 20 are provided in terms
of different thicknesses and materials (nylon, silk, etc.)

and/or .different structures such as monofilament or

multifilament. An appropriate type of suture thread is
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selected and used according to anatomy and re-gion to be
sutured. An end of the suture thread 20 is inserted in the
axial hole 12, and the axial hole 12 is crushed and crimped
by using a press machine, thus fixing the suture thread 20.
to the base end of the eyeless sewing needle 10. The eyeless
sewing needle 10 has an advantage in that a thread long enough
for suturing is fastgned from the start, and thus there i,s
no need to pass a thread through a hole as with an eyed needle.

FIG. 2 is a magnified cross section of a base end of
the eyeless sewing needle: 10 of FIG. 1. The base end 1la of
the main body 11 has the axial hole 12 opened with a laser.
The axial hole 12 has a part 12a somewhat wider th'an the
diameter of the suture thread 20 and nearly straigirlt so that
the suture threaa 20 can be inserted. A bottom part 12b of
the axial hole 12 gradually narrows, finally ending iﬁ a dead
end. The suture thread 20 can be inserted only in the nearly
straight part 12a. A virtual surface formed at the boundary
of the part 12a and the part 12b is called an effective base
12c of the axial hole 12, and distance L from the base end
1lla of the axial hole 12 to the effective base 12c is called
an effective depth. The diameter of the axial hole 12 is
approximately 20 to 80% of diameter (diameter of the
unprocessed maiﬁ body 11) of the eyeless sewing needle 10,
and the effective depth L is approximately 1.1 to 7 times the
diameter.

Since the main body 11 of the eyeless sewing needle 10

is fibrous and hard, attaching a thread 1is not easy.
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Therefore, before or after making the axial hole‘12, heating
this base end part to be granular is necessary. Note that
since making the axial hole 12 with a drill or the like causes
work hardening at the inner surface of the axial hole 12, if
is preferable to heat the base end part thereafter.

FIG. 3is adiagramdescribing this heatingmethod. . The
main body 11 of the gyeless sewing needle before the'axigl
hole 12 is made includes the sharp needlepoint 14 with a
plurality of the cutting blades 15 cdnnected thereto.

This main body 11.is loaded onto a conveyer 30 and
transported. Atthistime,thebaseendside(ﬁfthenminbody’
11 overhangs off from the conveyer 30 by just the effective
depth L of the axial hole 12. An insulating board 31 and a
burner 32 are provided at predetermined positions along the
transporting'patﬁ for the conveyer 30. A surface 3la on the
outside of the insulating board 31 is the same as an outer
surface 30a of the conveyer 30. The insulatirg board 31 may
be a plaster board or one of various types of ce;amics as long
as it effectively shuts out heat from the burner 32.

Note that with this embodiment, while the overhanginé
length is set to L, this length is not limited thereto and
should be determined based on conditions such as thickness
of the eyeless éewihg needle 10 and heat conditions of the
burner 32.

When the eyeless sewing needle 10 that has been
transported along the conveyer 30 reaches a predetermined

position, it is held down from above by the insulating board

10
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31, making a part of the base end side of the eyeless sewing

needle 10 having a length “L” overhang. This length L part

:overhanging the outer side is heated to approximately 800°C

by the flame of the burner 32. The heated eyeless sewing
needle 10 is transported on the conveyer 30 away from the
burner 32 and then cooled in the air. Through this heating
and cooling, the base end in which the axial hole 12 'is to
be opened is changed and softened from having a fibrous
structure to angranular structﬁre1 The axial hole 12 is then,
opened through laser processing or the like‘as in the
conventional manner.

FIG. 4 is a diagram schematically showing a strﬁcture
of a cross section after the axial hole is made. The length
L of the heatéd.part is a depth represented by the effective
base 12¢c of the axial hole, and a granular structure a exceeds
the effective base 12c¢ of the axial hole, reaching close to
the bottom 12b of the axial hole 12. Furthermore, parts away
from the axial hole 12 along the needle length are not affected
by the heat, and thué a fibrous structure b remains the same,
providing necessary hardness for the eyeléss sewing needle
10. Moreovér, a heat-affected zone c is formed between the
granular structure a and the fibrous structure b. This
heat-affected zone c is a chromium deficient region fromwhich
chromium carbide is finely precipitated, and is of poor
corrosion resistance. Furthermore, the hardness of this
heat-affected zone c is between that of the fibrous structure

b and the granular structure a.

11
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According to the present invention, the heat-affected
zone c is positioned in a range approximately a quarter of

the needle length away from the base end 1la of the main body

.11, and a fibrous crystalline structure is formed in a portion

" extending from a quarter of the needle length from the base

end 1lla toward the needlepoint side of the sewing needle.

When the eyeless sewing needle 10 formedlas described
above is cut off at the center along the axis and the cross
secfion.is corroded by a means such as electrolytic etching,
theheat—affectedzonec:isexcessivelyetéheddueixafhépoor
corrosion resistance, and only that heat-affected zone c-
turns black. This allows easy determination of the pdsition
and range of the heat-affected zone c.

FIG. 5 is a diagram schematically showing a structure
of a cross section of a conventional eyeless éewing needle
lb’. Since the base end is conventionally’merely heated
without any kind of control, quite a long part froﬁ.the base
end 1la is heated, the part having the granular structure a
extends broadly towards the needlepoint from the effective
base 12¢c of the axial hole 12, and the heat-affected zone c
is then formed thereafter. Since the granular structure a
is long, it is easy to grip the part having the granular
structureavﬁjﬂlaneedleholderwhensuturinéu However, when
gripping the part ha&ing the granular structure a, there is
a great risk that the eyeless sewing needle 10’ will be bent.

As shown in FIG; 3, since the eyeless sewing needle 10

according to the present invention limits the heated part to
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the effective depth L of the axial hole by,theAuse of the
conveyer 30 and the insulating board 31, shortening the
granular structure a is possible, as shown in FIG. 4. More
specifically, the part of the granular structure a may be
almost limited to the outer vicinity of the axial hole 12.

While axial lehgths of the granular structure a and the
heat-affected zone c fluctuate due to various contributing
factors, as'long as a portion of the heat-affected zone c is
less than three times the needle diameter when measuring from
the effective base 12c¢c towards £he needlepoint, the range in
which the granular structure a is formed also mostly remains
less than three times the needle diameter when measuring from
the effective base 12c towards the needlepoint. Further
towards the needlepoint, the heat-affected zone c and the
fibrous structure b are formed which are hard in structure.
As a result, use of the eyeless sewing needle 10 allows no
gripping of the granular structure a, andpreventstheéyeless
sewing needle 10 being carelessly bent. It is thereby
possible to' provide a convenient eyeless sewing needle, even
when gripping near the axial hole 12.

While the invention has been described with reference

to particular example embodiments, further modifications and

 improvements which will occur to those skilled in the art,

may be made within the purview of the appended claims, without
departing from the scope of the invention in its broader

aspect.

13
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Tndustrial Applicability

The present invention provides a convenient eyeless
sewingneedlewhidﬁisjﬁ@ossibletx>bendevenjjfgrippednear
the axiél hole, and also provides a fabrication method for

5 the same. For that purpose the sewing needle of the present
invention is flexible near the axial hole so as to allow the
hole periphery to be easily crimped while keeping a high
hardness at a position slightly away from the axial hole

towards the needlepoint side.

14
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CLAIMS

1. An eyeless sewing needle, which comprises a curved

axial main body extending from a base end.\to a sharp
needlepoint, and which is made of austenitic stainless steel
with a fibrous structure in which a crystalline structure of
the;main.body'extendipg axially, and which further comprisgs
an axial hole extending axially from the base end; wherein
a periphery of the axial hole at the base end is heated
to make the fibrous structure be a granular structure without
directionality, and at least a part of a héat—affected zone
madebetwemnthéfibrousstrﬁctureenuithegranularstrﬁcture
due to said heating is within a range that is three times the
diameter of the sewing needle and that egtends from an
effective base of the axial hole towards the need;epoint of

the sewing needle.

2. The eyeless sewing needle according to claim 1, wherein

"a range approximately a quarter of the needle lehgth away from

the base end of the mainAbody and further to the needlepoint
does not include a granular structure but the heat-affected

zone or the fibrous structure.

3. A fabrication method for an eyeless sewing needle,
which comprises a curved axial main body extending from a base
end to a sharp needlepoint and which includes an axial hole

extending axially from the base end, wherein the main body

15
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has a crystalline structure made of austenitic stainless
steel with a fibrous structure extending axially; said method
comprising the steps of:

heatingfthe;periphery'of the axial hole at the]aaée end
to make the fibrous structure be a granular structure without
directionality; and

forming a heat—affécted zone between the fibrous
structure and the granular structure through:said heating,
wherein

at least a part of the heat—affecﬁed zone resides in
a range that is three times the diameter of the sewing needle -

and that extends from an effective base of the axial hole

towards the needlepoiﬁt of the sewing needle.

4. The fabrication method for the eyeless sewing needle

according to claim 3, wherein a range approximately a quarter

of the needle length away from the base end of the main body
and further to the needlepoint does not include a granular
structure but the heat-affected =zone or the fibrous

structure.

16
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