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A method for manufacturing a surgical needle devoid of a grinding process includes the steps of swaging a needle blank to define
a substantially tapered or conical needle end, pressing the tapered needle to form a plurality of intersecting surfaces and forming
cutting edges along the lines of intersection of the intersecting sides. The needle may be subjected to an etching process (e.g., an
acid bath) to sharpen the cutting edges and/or provide a matte finish on the needle. The needle produced by the novel process Is

extremely sharp and durable, and exhibits an enhanced retention of sharpness relative to conventional ground needles over
periods of prolonged use.
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ABSTRACT
A method for manufacturing a surgical needle devoid of a grinding process
includes the steps of swaging a needle blank to define a substantially tapered or conical needle
end, pressing the tapered needle to form a plurality of intersecting surfaces and forming cutting
edges along the lines of intersection of the intersecting sides. The needle may be subjected to an
etching process (e.g., an acid bath) to sharpen the cutting edges and/or provide a matte finish on
the needle. The needle produced by the novel process is extremely sharp and durable, and

exhibits an enhanced retention of sharpness relative to conventional ground needles over periods

of prolonged use.
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PATENT APPLICATION
Docket No. : 2915

GRINDLESS SURGICAL NEEDLE MANUFACTURE

BACKGROUND

1. Technical Field

The present disclosure relates to a surgical suturing needle for suturing cutaneous
and subcutaneous tissue, and in particular, relates to a grindless process for manufacture of a
surgical needle having enhanced penetration characteristics and retention of needle sharpness over

prolonged uses.

2. Background of Related Art

Suturing needles for applying sutures, or stitches, by hand in cutaneous and sub-
cutaneous tissue are well known in the art. Typically, the suturing needles are used to close
wounds or adjoin adjacent tissue, often at the conclusion of a surgical procedure. Suturing
needles are usually made from a cut blank of material such as stamless steel. The cut blank 1s
metal-worked using well knoﬁm machining techmques to form the suturing needle. The needle
generally includes a shaft, a rear end portion with an aperture or channel to secure a suture thread
and a needle head at a .ffont end portion for puncturing skin and for passing through tissue. The
needle head typically incorporates a sharpened needle tip at its distal end and cutting edges.

Alternatively, the needle tip may be of a tapered configuration. Straight and curved needles
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including multiple curved configurations are also known in the art. .

Conventional methods for needle manufacture include subjecting a ngedle blank to
a series of grinding operations to form the desired needle edges and needle point. However, the
orinding operations are often operator dependent thereby increasing the potential for needle
defects. In addition, sharpened needle edges formed via conventional operations fail to retain

their sharpness over extended use.

SUMMARY

Accordingly, the present disclosure 1s directed to a method for manufacturing a
surgical needle and a surgical needle thereby produced. The preferred method 1s entirely devoid
of a grinding process. In one preferred embodiment, the grindless process for manufacturing a
surgical needle includes the steps of swaging a needle blank to define a substantially tapered or
conical needle end, pressing the tapered needle to form a plurality of inter.secting surfaces and
forming cutting edges along the lines of intersection of the intersecting sides. The needle may be
subjected to an etching process (e.g., an acid bath) to sharpen the cutting edges and/or provide a
matte finish on the needle. The needle produced by the novel process is extremely sharp and
durable, and exhibits an enhanced retention of sharpness relative to conventional ground needles

over periods of prolonged use.
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BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying draWings, which are incorporated in and constitute a part of
this specification, illustrate embodiﬁlents of the disclosure and, together with a general description
of the disclosure given above, and the detailed description of the embodiment(s) given below,
serve to explain the principles of the disclosure, wheren:

FIG. 1 1s a block diagram of a preferred embodiment of a process of manufacturing
a surgical needle 1n accordance with the principles of the present disclosure;

FIG. 2A 1s a side plan view of a pair of swaging dies utilized in the swedging
operation;

F1G. 2B 1s a side plan view of the needle end subsequent to the swedging
operation;

FIG. 3A and 3B are plan and cross-sectional views of the needle subsequent to the
side press operation;

FIG. 4A 1s a side plan view of a pair of dies utilized i the flat press operation;

F1G. 4B 1s a cross-sectional view of the needle subsequent to the flat press

operation;

FIG. 5A 1s a plan view of a pair of dies utilized in the bayonet form operation;

FIG. 5B 1s a plan view illustrating the angled cut of the dies of FIG. 5A;

FIG. 5C is a plan view of the needle end subsequent to the bayonet form
operation;

FIG. 6 1s a plan view illustrating a die utilized to form the cutting edges on the
needle; and
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FIGS. 7A-7B are views of the needle end formed 1n accordance with the present

disclosure.

DESCRIPTION OF PREFERRED EMBODIMENTS

Preferred embodiment(s) of the process for manufacturing a surgical needle of the
present disclosure will now be described in detail with reference to the drawings wherein like
reference numerals identify similar or like elements throughout the several views. As used herem,
the term “distal” refers to that portion which is further from the user, while the term “proximal”
refers to that portion which 1s closest to the user.

Referring now to the block diagram of FIG. 1, there 1s 1illustrated a preferred
method for needle manufacture in accordance with the principles of the present disclosure. A
needle blank in the form of a cylindrical rod having a desired or predetermined length 1s provided.

The needle blank is to be eventually formed into a surgical needle. The needle blank may be cut
from suitable stock, includihg stainless steel, titanium or titanium alloys. The needle blank also
preferably has a drilled recess in one end for receiving a surgical suture to attach the suture to the
needle. It is also contemplated that the needle stock may have an open channel, an eye, etc. for
receiving and attaching the suture as 1s known 1n the art.

With reference to FIGS. 1 and 2A, the first operation is a swaging or swedging
operation 10. The needle blank is preferably placed within a collet holder of a rotary swedger
apparatus. The swedger apparatus preferably includes a pair of swaging dies 12. As depicted mn
FIG. 2A, the dies 12 preferably have internal faces which when approximated define a conical

recess 14. The dies 12 are preferably formed of a carbide material although other materials are
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envisioned as well. The end of the needle blank opposite the drilled end is placed within the
conical recess 14 of the approximated dies. Thereafter, the swaging dies 12 are rotated about the
die ax1s “a” to extrude a corresponding conical or tapered point on the needle end. In FIG. 2A,

the dies 12 are shown in an open position. The dies 12 are movable in the direction of arrows

“X” to an approximated position. FIG. 2B illustrates the configuration of the needle end of the

needle blank 100 after the swedging operation. The needle end 102 is shown as generally tapered
or conically shaped.

With reference again to FIG. 1, the next step in the process is a side pressing
operation 20. The side pressing operation 20 1s adapted to form a pair of flat surfaces on the
intermediate section of the needle blank 100. The side pressing operation preferably includes a
conventional press having a pair of flat dies with at least one of the dies being movable relative to
the other to come together to a predetermined dimension or distance. The side pressing opefation
thereby defines an oval or racetrack cross-section of the intermediate section of the needle blank.
The side press also results in a 3° lead in from the drilled end to the pressed intermediate section.
FIGS. 3 A and 3B illustrate in plan view and cross-sectional view the configuration of the needle
subsequent to the .side pressing operation. The flat surfaces 104 of the needle blank 100 are
tormed by the dies. The 3" lead-1n 1s generally represented as reference numeral 106.

Referring again to FIG. 1, the next step in the process is a flat press operation 30.
The flat press operation 30 includes a gear-activated flat press. The press includes a box die set
32 which 1s best depicted in FIG. 4A. The box die is a two component die. One of the die
components (e.g., the upper) 34 1s movable while the second die component (e.g., the lower) 36

i1s stationary. The upper die 34 has a flat pressing surface 34a. The lower die 36 includes a
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rectangular recess 36a. The needle blank 100 is placed within the rectangular recess 36a with the
flat surfaces 104 engaging the vertical {valls of the rectangular recess. The press 1s activated. The
opposing arcuate surfaces 108 of the needle 100 are then pressed whereby the needle material
flows to be captured within the rectangular recess 36a. The rectangular recess 36a thereby
provides a uniform collecttve pool for the swaged needle 100. Thus, the result of the pressing
operation 1s the formation of a rectangular cross-section of the intermediate section of the needle.
FIG. 4B illustrates a cross-section of the rectangular configuration of the needle after the flat
process operation. Preferably, the cross-sectional dimension or needle width “w;” across one
surface of the needle (as effected by the side press) 1s less than the width “w,” across the other
surface of the needle (as effected by the flat press). Other configurations are also envisioned.
With reference again to FIG. 1, the following step 1n the novel process 1s forming a
bayonet point on the needle end (STEP 40). This operation incorporates a press having twd
lower dies formed to define a cavity for the pressing operation. With reference to FIG. 5A, the
lower dies, 1.e., left and right dies 42, 44 each include an angled cut 46 in their upper surfaces
which when joined together define a triangular-shaped recess 48 in cross-section tapering from
the front surface 42a, 44a of the dies to the middle die area. The press further includes xan ubper
punch 49 which moves to engage the needle. In operation, the frusto-conical needle end of the
needle blank 1s placed within the triangular-shaped recess 48 of the left and right dies 42, 44. The
press is operated such that the upper punch 49 advances to engage the needle end thereby
swaging the needle end to a general bayonet or triangular shape. The process also creates an
overflow flash “f” on each side of the needle of .002 inches to .003 inches in thickness thereby

defining the winged appearance shown in FIG. 5C. FIG. 5C illustrates the needle end subsequent
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to the bayonet form process 40. The flash results from needle material overflow at a location
adjacent the triangular recessed area. The flash extends radially outwardly from the normal
perimeter (1dentified in phantom as “p”) of the needle shank.

The next step 1n the process 1s to form cutting edges 1n the needle end 'by forming a
crease line in the material (STEP 50). The crease line eventually serves as the peripheral cutting
edges of the needle end. This operation incorporates two dies which are 1dentical to the bayonet
forming die of FIG. 5A. However, with reference to FIG. 6, the dies also incorporate a raised
protrusion 52 which extends along the perimeter of the recessed areas of each die and the flat
remaining surfaces of the dies. The raised protrusion 52 1s preferably formed by an (electrode
depositing machining EDM) process. The EDM process 1s coordinated to form a crease line or
protrusion 52 adjacent the outer périmeter of the recess. Upon actuation of the press, the raised
protrusion 52 forms a corresponding crease i the flash material adjacent location “p” (FIG. 5C)
to define the bayonet configuration as shown in FIGS. 7A-7B. The crease line becomes
peripheral edges which serve as cutting edges in the needle end.

FIGS. 7A-7B illustrate the bayonet needled end 56 formed in accordance with the
above process. The outer cutting edges 58 are formed by way of the raised protrusions 52 of the
creasing dies of FIG. 6. The central cutting edge 59 1s formed along the line of intersection of the
angled cuts 46 of the left and right dies 42, 44 of the bayonet form process 40. The width of the
needle end “m1” (or maxunum distance between cutting edges 58) is greater than the diameter of
the needle stock to provide the enlarged head as shown.

The next operation 1s to curve the needle. This step may be formed by any

conventional means. In one embodiment a curving apparatus is utilized such as the apparatus
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disclosed n commonly assigned U.S. Patent No. 5,626,043 to Bogart.
The curving step 1s optional.

The aforementioned process for needle manufacture 1s entirely grindless. The
grindless manufacture has proven to create sharp edges along the peripheral area including the
crease hnes. In addition, the created edges tend to hold their sharpness over extended use relative
to ground needles.

It 1s envisioned that the aforementioned grindless operation may be adapted to
form other needle configurations besides the bayonet configuration disclosed. These alternate
designs may be achieved by appropriate alternate designs to the bayonet point form press and/or
the trimming/crease forming dies.

With reference again to FIG. 1, 1t 1s also contemplated that a heat treatment
procedure may be employed to treat the surgical needle to enhance the surgical cutting
characteristics thereof. The heat treatment procedure incorporates the step of submerging the
surgical needle 1n an acid bath for an etching process 60. The first stage of the etching or acid
bath process 1s a high energy step 70 where a relatively high amperage current is introduced into
the bath of approximately 5-6 amps for about 20-40 seconds, preferably, 30 seconds at 12V-DC.
The high energy phase aggressively moves excess flash material from the needle. The second
phase 1n this process 1s a low energy step 80 and includes directing a relatively low amperage
current of approximately 1 amp into the acid bath for about five minutes. This phase produces a
matte-like finish on the needle. The matte finish facilitates retention of a subsequent coating

which may be applied to the needle. The needle may then be coated with a suitable coating, e.g.,

a sithcon coating, PTFE coating or Teflon.
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It will be understood that various modifications may be made to the embodiments
disclosed herein. Therefore, the above description should not be construed as limiting, but merely
as exemplifications of preferred embodiments. Those skilled in the art will envision other

modifications within the sco pe and spirit of the claims appended hereto.
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CLAIMS:

1. A grindless process for manufacturing a surgical needle, comprising the
steps of:

swaging a needle blank to define a substantially tapered needle end;

pressing the tapered needle end along a plurality of surfaces to form multiple
intersecting sides on the tapered needle end,;

engaging the tapered needle end with a die having at least one raised protrusion
to form a recessed crease along an area of intersection of at least one pair of the
intersecting sides; and

forming at least one cutting edge adjacent the area of intersection of the at least
one pair of intersecting sides.

2. The grindless process according to claim 1, wherein the step of swaging
includes positioning an end of the needle blank between a pair of swaging dies defining
conical recesses therein and engaging the end of the needle blank with die surfaces
defining the conical recesses to form a substantially conically-shaped needle end.

3. The grindless process according to claim 2 including the step of rotating
the swaging dies about the end of the needle blank.

4, The grindless process according to any one of claims 1 to 3, further
including the step of trimming excess material formed during the step of engaging.

5. The grindless process according to claim 4, wherein the step of trimming
includes subjecting the tapered needle end to an acid bath.

6. A grindless process for manufacturing a surgical needle, comprising the
steps of:

swaging a needle blank to define a substantially tapered needle end;

10
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pressing the tapered needle end along a plurality of surfaces to form multiple
intersecting sides on the tapered needle end;

forming cutting edges adjacent areas of intersection of the intersecting sides to
define a plurality of cutting edges on the tapered needle end; and

etching the tapered needle end to sharpen the cutting edges by subjecting the
tapered needle end to an acid bath, including introducing a first current into the acid
bath for a first predetermined time period and introducing a second current into the acid
bath for a second predetermined time period.

7. The grindless process according to claim 6, wherein the first current
ranges from about 5 amps to about 6 amps and wherein the first predetermined time
period ranges from about 20 seconds to about 40 seconds.

8. The grindless process according to claim 6 or 7, wherein the second
current ranges from about 0.5 amps to about 2 amps and wherein the second
predetermined time period ranges from about 4 minutes to about 6 minutes.

9. The grindless process according to any one of claims 1 to 5, wherein the
step of pressing includes:

providing a pressing die arrangement having a recess therein;

positioning the tapered needle end at least partially within the recess; and

punching the tapered needle end with a punch of the pressing die arrangement.

10.  The grindless process according to claim 9, wherein the pressing die
arrangement includes first and second angled surfaces to define a generally triangular-
shaped recess whereby, during the step of punching the tapered needle end with a

punch, a cutting edge is formed generally along the line of intersection of the first and

second angled surfaces.

11
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11.  The grindless process according to claim 10, wherein the die includes a
recess generally corresponding to the recess of the pressing die arrangement and has a
pair of raised protrusions extending along opposed peripheral portions adjacent the
recess, and wherein the step of engaging the tapered needle end includes the steps of:

positioning the tapered needle end within the recess of the die; and

punching the tapered needle end with a punch of the die whereby the pair of
raised protrusions form a corresponding pair of opposed recessed creases within the
tapered needle end.

12.  The grindless process according to claim 11, further including the step
of trimming excess material formed during the step of engaging the tapered needle end.

13. A grindless process for manufacturing a surgical needle, comprising the
steps of:

forming a plurality of cutting edges along at least a portion of the needle blank;
and

subjecting at least an end portion of the needle blank to an acid bath to sharpen
the cutting edges, the step of subjecting including introducing a first current into the
acid bath for a first predetermined time period and introducing a second current

different from the first current into the acid bath for a second predetermined time

period.
14.  The grindless process according to claim 13, wherein the first
predetermined time period is different from the second predetermined time period.

15.  The grindless process according to claim 14, wherein the first current
ranges from about 5 amps to about 6 amps and wherein the first predetermined time

period ranges from about 20 seconds to about 40 seconds, and wherein the second

12
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current ranges from about 0.5 amps to about 2 amps and wherein the second

predetermined time period ranges from about 4 minutes to about 6 minutes.

13



80

r_—_——_

CA 02477469 2010-11-23

1/5

SWEDGE
CONICAL END
ON NEEDLE

FLAT
PRESS

BAYONET FORM
PRESS

FORM
CUTTING EDGES

HIGH ENERGY
ACID BATH

LOW ENERGY
ACID BATH

10

T 80

e



CA 02477469 2010-11-23

2/5




CA 02477469 2010-11-23

3/5

104

104

FIG. 3B

108




CA 02477469 2010-11-23




CA 02477469 2010-11-23

5/5

FIG.7A

96




30

r.-——————

S — 10
SWEDGE
CONICAL END
ON NEEDLE

0@ cm— pr— R —

| BAYONET FORM
PRESS

FORM
CUTTING EDGES

—_
=

HIGH ENERGY
ACID BATH

LOW ENERGY

\

ACID BATH




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - abstract drawing

