PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 0 :

A61B 17/06 Al

(11) International Publication Number:

(43) International Publication Date:

WO 98727872

2 July 1998 (02.07.98)

(21) International Application Number: PCT/US97/23430

(22) International Filing Date: 18 December 1997 (18.12.97)

(30) Priority Data:

60/034,345 23 December 1996 (23.12.96)  US

(71) Applicant: SHERWOOD MEDICAL COMPANY [US/US}
1915 Olive Street, St. Louis, MO 63103 (US).

(72) Inventors: BUTWELL, Richard, A.; 33 Lew Street, Nau-
gatuck, CT 06770 (US). HLAVACEK, Robert, A.; 42 Vis-
conti Drive, Naugatuck, CT 06770 (US). MONTI, Carl; 13
Meadow Drive, Brookfield, CT 06804 (US).

(74) Agents: SMITH, Montgomery, W.; Sherwood Medical Com-
pany, 1915 Qlive Street, St. Louis, MO 63103 (US) et al.

(81) Designated States: AL, AM, AT, AU, AZ, BA, BB, BG, BR,
BY, CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB, GE,
GH, HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR,
LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ,
PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TI, T™M, TR,
TT, UA, UG, UZ, VN, YU, ZW, ARIPO patent (GH, GM,
KE, LS, MW, SD, SZ, UG, ZW), Eurasian patent (AM, AZ,
BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE,
CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL,
PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN,
ML, MR, NE, SN, TD, TG).

Published
With international search report.

(54) Title: CURVED SURGICAL NEEDLES AND METHOD OF MAKING THE SAME

(57) Abstract

This invention is a curved surgical needle (10) and a method for
producing the same from a solid sheet of material (30) rather than from
coiled wire including the steps of drilling a bore in one edge (38) of the
material (30), grinding an edge (36) opposite the drilled edge to form a
sharpened point (18), curving the material, and cutting the material at a
point of equal distance between each drilled bore (16) to provide a surgical
needle (10). A suture (15) is then attached to the surgical needle, optionally
lubricated, sterilized, and packaged by suitable means known in the art.

156

142




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CcM
CN
Cu
Cz
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Israel

Iceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
Nz
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
™D
TG
T
™
TR
TT
UA
uG
us
UZ
VN
YU
YALS

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

WO 98/27872 PCT/US97/23430

CURVED SURGICAL NEEDLES AND METHOD OF MAKING THE SAME

TECHNICAL FIELD
The present invention relates to a curved bodied
surgical needle and a method of manufacturing the same and
more particularly to curved rectangular, round, oval or
triangular bodied surgical needles produced from a planar,

corrugated or planar and corrugated sheet material.

BACKGROUND ART
The production of needles from wire stock involves many
processes and different types of machinery in order to
prepare quality needles. These varying processes and
machinery become more critical in the preparation of
surgical needles where the environment of intended use is in

humans or animals. Some of the processes involved in the

. production of surgical grade needles include, straightening

spooled wire stock, cutting needle blanks from raw wire
stock, tapering or grinding points on one end of the blank
stock, providing a bore for receiving suture thread at the
other end of the blank stock, imparting flat pressed
surfaces on opposite sides of the blank by flat pressing a
portion of the needle blank to facilitate grasping by
surgical instrumentation and the curving of the needle where
curved needles are desired. Additional processing may be
done to impart flat surfaces substantially perpendicular to
the flat pressed portions of the needle blank by side
pressing a portion of the needle blank to further facilitate

grasping by surgical instrumentation and insertion into
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humans or animals. Conventional needle processing is, in
large part, a labor intensive operation requiring highly
skilled labor. Generally, extreme care must be taken to
insure that only the intended working of the needle is
performed and the other parts of the needle remain
undisturbed. Curved rectangular bodied needles have
advantages over other needle configurations in many surgical
procedures for a variety of reasons including, uniformity of
entry depth for multiple sutures and proper “bite” of tissue
surrounding the incision or wound. When providing curved
bodied needles for surgical procedures, it 1s desirable for
the needles to have a specified cross section and a
specified curvature, i.e., a predetermined radius of
curvature. The desired cross section and radius of curvature
for the finished needle varies with specific applications as
is known in the art.

Known methods of forming curved rectangular bodied
needles require several separate and distinct operations to
be performed on various machinery. The needle blank after
having been cut from straightened wire stock must be flat
pressed to impart opposed flat surfaces along body portions
located between a tapered point end and a drilled end of the
needle blanks. After flat pressing to form opposed flat
surfaces on the needle blank, the needle can then be taken
from the flat press dies to a curving machine to impart the
proper curvature to the needle blank. Optionally, the flat
pressing and curving of the needle blank may be accomplished
in one step with some available curving die equipment. Care

must be taken when removing the blanks from the flat press
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dies and the curving machinery to avoid disturbing the flat
surfaces imparted to the needle blank. After the curving and
flat pressing the needle blanks, the needle can then be
taken from the curving anvil or die to a side press station
to impart flat surfaces substantially perpendicular to the
opposed flat surfaces previously formed to give the final
rectangular cross sectional profile to the needle body.
Again, care must be taken during removal of the needle
blanks from the curving anvil and during side flat pressing
so as to avoid disturbing the previously imparted opposed
flat surface and curved portions of the needle blank.

When needles are made of steel or similar resilient
materials, the anvil, die or mandrel used to impart
curvature to the needle should have a smaller radius than
the radius desired in the final needle product. This
configuration allows for some springback after the bending
operation and insures that the desired radius of curvature
is obtained. Disclosure of such features may be found in
U.S. Patent No. 4,534,771. Previously flattened surgical
needles improperly positioned on the anvil for curving may
result in a deformation of the previously imparted opposed
flat surfaces and may have to be reprocessed or discarded.

One disadvantage to the conventional needle forming
techniques noted above is that typically only one needle
processing operation at a time, such as, for example, wire
straightening, blank cutting, sharpening, boring, flat
pressing, curving, can be performed on a single piece of
machinery. A further disadvantage is the long processing

time required to produce such a needle and the high cost
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associated with forming and transporting the needles between
the various machinery. Lastly, a still further disadvantage
is the need to readjust numerous pieces of machinery to
process needles of varying length and diameters which
further increases production tooling down time and
production costs. Therefore, a need exists for a surgical
needle forming process that is capable of eliminating one or
more processing operations such as flat wire straightening,
blank cutting, flat pressing, curving, or side pressing
needle blanks. It is also desirable to provide a method of
forming curved bodied needles which reduces the time
required to produce such needles and the associated costs.
It is also desirable to provide a process for producing
curved bodied needles which decreases material handling

demands.

DISCLOSURE OF INVENTION

The present invention provides a curved rectangular,
round, oval or triangular bodied surgical needle and a
method for producing curved rectangular, round, oval, or
triangular bodied surgical needles for use in human or
animal surgical procedures. The preferred method of
producing a curved rectangular bodied surgical needle
according to the present invention includes obtaining a flat
or planar rectangular or square material sheet of
predetermined composition and dimensions, drilling at least
two holes into one edge of the material sheet, grinding one
edge opposed to the drilled edge of the material sheet,

curving the material sheet, and cutting the material sheet
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at a point of equal distance between each drilled hole to
produce a curved rectangular bodied surgical needle.

The preferred method of producing a curved round bodied
surgical needle according to the present invention includes
obtaining a rectangular or sgquare material sheet of
predetermined composition and dimensions, having opposed
corrugated surfaces, drilling at least two holes into one
edge of the material sheet, grinding one edge opposed to the
drilled edge of the material sheet, curving the material
sheet, and cutting the material sheet at a point of equal
distance between each drilled hole corresponding to the
grooves of the corrugated surface of the material to produce
curved round bodied surgical needles.

The preferred method of producing a curved oval bodied
surgical needle according to the present invention includes
obtaining a rectangular or square material sheet of
predetermined composition and dimensions, having opposed
corrugated surfaces, drilling at least two holes into one
edge of the material sheet, grinding one edge opposed to the
drilled edge of the material sheet, curving the material
sheet, and cutting the material sheet at a point of equal
distance between each drilled hole corresponding to the
grooves of the corrugated surface of the material to produce
curved oval bodied surgical needles.

The preferred method of producing a curved triangular
bodied surgical needle according to the present invention,
includes obtaining a rectangular or square material sheet of
predetermined composition and dimensions, having one smooth

planar surface and one corrugated surface, drilling at least
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two holes into one edge of the material sheet, grinding one
edge opposed to the drilled edge of the material sheet,
curving the material sheet, and cutting the material sheet
at a point of equal distance between each drilled hole
corresponding to the grooves of the corrugated surface of
the material to produce curved triangular bodied surgical
needles.

Accordingly, it is a primary objective of the present
invention to provide a method for producing surgical needles
which decreases production time. It is a further object of
the present invention to provide a more economical method
for producing curved rectangular, round, oval or triangular
bodied surgical needles. It is a further object of the
present invention to provide a method for producing surgical
needles which minimizes potential damage thereto. It is a
further object of the present invention to provide a method
of producing surgical needles which is compatible with
existing surgical suture attachment methods and equipment.

Other objects, features, and advantages of the present
invention shall become apparent in view of the following
description when considered in connection with the

accompanying illustrative drawings.

BRIEF DESCRIPTION OF DRAWINGS
In the drawings which illustrate the best mode
presently contemplated for carrying out the present
invention:
Figure 1 is a perspective view of a curved rectangular

bodied surgical needle;
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Figure 2 is a perspective view of a sheet of stainless
steel material of predetermined dimensions;

Figure 3 is a perspective view of the material sheet of
Figure 2 having apertures drilled in an edge thereof;

Figure 4 is a perspective view of the material sheet of
Figure 3 having an edge thereof ground to a surgical point;

Figure 5 is a side edge view of the material sheet of
Figure 4;

Figure 6 is a perspective view of the material sheet of
Figure 4 after curvature thereof;

Figure 7 is a perspective view of the material sheet of
Figure 6 after having been cut into a plurality of surgical
needles;

Figure 8 is a perspective view of a curved round bodied
surgical needle;

Figure 9 is a perspective view of a sheet of corrugated
stainless steel material of predetermined dimensions;

Figure 10 is a perspective view of the corrugated
material sheet of Figure 9 having apertures drilled in an
edge thereof between grooves;

Figure 11 is a perspective view of the corrugated
material sheet of Figure 10 having an edge thereof ground to
a surgical point;

Figure 12 is a side edge view of the corrugated
material sheet of Figure 11;

Figure 13 is a perspective view of the corrugated

material sheet of Figure 11 after curvature thereof;



10

15

20

25

WO 98/27872

Figure 14 is a perspective

PCT/US97/23430

view of the corrugated

material sheet of Figure 13 after having been cut into a

plurality of surgical needles;

Figure 15 is a perspective
bodied surgical needle;

Figure 16 is a perspective
corrugated and planar stainless
predetermined dimensions;

Figure 17 is a perspective

planar material sheet of Figure

view of a curved triangular

view of a sheet of

steel material of

view of the corrugated and

16 having apertures drilled

in an edge thereof between grooves;

Figure 18 is a perspective
planar material sheet of Figure

ground to a surgical point;

view of the corrugated and

17 having an edge thereof

Figure 19 is a side edge view of the corrugated and

planar material sheet of Figure
Figure 20 is a perspective
planar material sheet of Figure
Figure 21 is a perspective

planar material sheet of Figure

18;

view of the corrugated and
18 after curvature thereof;
view of the corrugated and

20 after having been cut

into a plurality of surgical needles;

Figure 22 is a perspective
surgical needle;
Figure 23 is a perspective

steel material of predetermined

view of a curved oval bodied

view of a sheet of stainless

dimensions; and

Figure 24 is a schematic diagram of a process for

producing curved surgical needles of the present invention.
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MODE (S) FOR CARRYING OUT THE INVENTION

Referring to the drawings, the preferred embodiment of
the curved rectangular bodied surgical needle of the present
invention is illustrated and generally indicated as 10 in
Figure 1. The curved rectangular bodied surgical needle of
the present invention 10 comprises a body portion 12 which
is curved to fall within a range of curvature between 90 and
180 degrees. The needle has a blunt end 14 having an
aperture 16 therein suitable for accepting a suture 15 by
means of a suitable adhesive, polymeric attachment means,
friction fit, or like methods known in the art. Preferably,
a suture is attached to the needle 10 by means of a drilled
aperture 16 in blunt end 14 which may be crimped to hold the
suture 15 but is not intended to be limited thereto. Opposed
to blunt end 14 of body portion 12 is a sharpened point 18
suitable for the penetration of human or animal tissue. The
curved portion 20 of body portion 12 preferably has a
rectangular cross section of predetermined dimensions. The
overall size or length of the surgical needle can cover the
full range of sizes known to those skilled in the art such
as from approximately 5 to 50 millimeters in length but
preferably approximately 10 to 47 millimeters in length for
greater manageability.

Surgical needle 10 of the present invention may be made
from any of the various steels known in the art to be
suitable for surgical needles, such as, but not limited to,
stainless steels containing chromium. The preferred material

for the needles of the present invention are 300 or 400
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series stainless steels due to superior strength and
durability.

The surgical needles 10 of the present invention are
produced using an unique method illustrated in Figures 2
through 7.

A material sheet generally indicated as 30 in Figures 2
through 7 used in producing curved rectangular bodied
surgical needles 10 comprises upper and lower smooth planner
surfaces 32 and 34 respectively, point edge 36, blunt edge
38, and side edges 40 and 42. Material sheet 30 is
preferably dimensioned between approximately one half and
one and one half but preferably approximately 1 and 1/16th
of an inch in length measuring between point and blunt edges
36 and 38 respectively, between approximately 40 and 60
inches but preferably approximately 48 inches in width
measuring between side edges 40 and 42 and between
approximately .01 and .1 of an inch but preferably
approximately .02 of an inch in thickness measuring between
planar surfaces 32 and 34. The dimensions of the material
sheet, however, are variable depending on the number of
needles to be made per sheet and the desired final
dimensions of the surgical needle product. Once the material
sheet is obtained in the desired dimensions or cut, honed
and/or machined to the desired dimensions, the material
sheet is then clamped by a gripping means portion 52,
schematically illustrated in Figure 24, of a machining
apparatus, illustrated generally as 50 in Figure 24. The
gripping means portion 52 is designed to move towards a

drilling device portion 54 of the machining apparatus 50 for
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the drilling of an aperture 16 in blunt edge 38 of sheet
material 30, and then retract. The gripping means portion 52
then progresses a predetermined distance before again
approaching the drilling device portion 54 to drill the next
aperture 16 in the blunt edge 38 of sheet material 30. The
resulting sheet has apertures or bores 16 drilled in blunt
edge 38 at predetermined distances as best illustrated in
Figure 3. The sheet material 30 still clamped by the
gripping means portion 52 progresses to a grinding position
56 whereby point edge 36 is ground by preferably a rotating
abrasive means so as to form sharpened point 18 as
illustrated in Figures 4 and 5. The material sheet 30 then
progresses to a die stamp or mandrel belt apparatus and
sheet material 30 is bent to form a curved portion 20 of the
appropriate curvature as illustrated in Figure 6. At this
point, material sheet 30 passes to a cutting apparatus 60
whereby sheet material 30 is cut at a point of equal
distance between each drilled aperture as illustrated in
Figure 7. The resultant surgical needle 10 may then be
polished and/or electrohoned in order to deburr, soften
edges and/or polish the needle which is then ready for any
optional point modification, suture attachment, optional
lubrication, sterilization and packaging as discussed in
greater detail below.

After the curved rectangular bodied surgical needle 10
has been so produced in accordance with the present
invention, a suture 15 may be attached by any suitable
method currently known to those skilled in the art.

Optionally, the curved rectangular bodied surgical needle 10
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is lubricated before being sterilized and packaged. It is
important to note that any suitable optional point
modification, suture attachment means, optional lubrication
process, sterilization process, and packaging currently
known in the art may be used in accordance with the curved
rectangular bodied surgical needle of the present invention.
Referring to the drawings, the preferred embodiment of
the curved round bodied surgical needle of the present
invention is illustrated and generally indicated as 100 in
Figure 8. The curved round bodied surgical needle 100 of the
present invention comprises a body portion 102 which is
curved to fall within a range of curvature between 90 and
180 degrees. The needle has a blunt end 104 having an
aperture 106 therein suitable for accepting a suture 115 by
means of a suitable adhesive, polymeric attachment means,
friction fit, or like methods known in the art. Preferably,
a suture 115 is attached to the needle 100 by means of a
drilled aperture 106 in blunt end 104 which may be crimped
to hold the suture but is not intended to be limited
thereto. Opposed to blunt end 104 of body portion 102 is a
sharpened point 108 suitable for the penetration of human or
animal tissue. The curved portion 110 of body portion 102
preferably has a round cross section of predetermined
diameter. The overall size or length of the surgical needle
can cover the full range of sizes known to those skilled in
the art such as from approximately 5 to 50 millimeters in
length but preferably approximately 10 to 47 millimeters in

length for greater manageability.
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Surgical needle 100 of the present invention may be
made from any of the various steels known in the art to be
suitable for surgical needles, such as, but not limited to,
stainless steels containing chromium. The preferred material
for the needles of the present invention are 300 or 400
series stainless steels due to superior strength and
durability.

The surgical needles 100 of the present invention are
produced using an unique method illustrated in Figures 9
through 14.

A material sheet generally indicated as 120 in Figures
9 through 14 used in producing curved round bodied surgical
needles 100 comprises upper and lower corrugated surfaces
122 and 124 respectively, point edge 126, blunt edge 128,
and side edges 130 and 132. Material sheet 120 is preferably
dimensioned between approximately one half and one and one
half inch but preferably approximately 1 and 1/16th of an
inch in length measuring between point and blunt edges 126
and 128 respectively, between approximately 40 and 60 inches
but preferably approximately 48 inches in width measuring
between side edges 130 and 132 and between approximately .01
and .1 of an inch but preferably approximately .02 of an
inch in thickness measuring between the peaks 119 of upper
and lower corrugated surfaces 122 and 124, respectively. The
dimensions of the material sheet, however, are variable
depending on the number of the needles to be made per sheet
and the desired final dimensions of the surgical needle
product. Once the material sheet is obtained in the desired

dimensions or cut, honed and/or machined to the desired
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dimensions, the material sheet is then clamped by a gripping
means portion 52, schematically illustrated in Figure 24, of
a machining apparatus illustrated generally as 50 in Figure
24. The gripping means portion 52 is designed to move
towards a drilling device portion 54 of the machining
apparatus 50 for the drilling of an aperture 106 in blunt
edge 128 of sheet material 120, and then retract. The
gripping means portion 52 then progresses a predetermined
distance before again approaching the drilling device
portion 54 to drill the next aperture 106 into blunt edge
128 of sheet material 120. The resulting sheet has apertures
or bores 106 drilled in blunt edge 128 at predetermined
distances as best illustrated in Figure 10. The sheet
material 120 still clamped by the gripping means portion 52
progresses to a grinding position 56 whereby point edge 126
is preferably ground by a rotating abrasive means so as to
form sharpened point 108 as illustrated in Figures 11 and
12. The material sheet 120 then progresses to a die stamp or
mandrel belt apparatus 58 and sheet material 120 is bent to
form a curved portion 110 of the appropriate curvature as
illustrated in Figure 13. At this point, material sheet 120
passes to a cutting apparatus 60 whereby sheet material 120
is cut at a point of equal distance between each drilled
aperture corresponding with the grooves 121 of upper and
lower corrugated surfaces 122 and 124 respectively, as
illustrated in Figure 14. The resultant surgical needle 100
may then be polished and/or electrohoned in order to deburr,
soften edges and/or polish the needle which is then ready

for any optional point modification, suture attachment,
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optional lubrication, sterilization and packaging as
discussed in greater detail below.

After the curved round bodied surgical needle 100 has
been so produced in accordance with the present invention, a
suture 115 may be attached by any suitable method currently
known to those skilled in the art. Optionally, the curved
round bodied surgical needle 100 is lubricated before being
sterilized and packaged. It is important to note that any
suitable optional point modification, suture attachment
means, optional lubrication process, sterilization process,
and packaging currently known in the art may be used in
accordance with the curved round bodied surgical needle of
the present invention.

It should be noted that curved oval bodied surgical
needles 300 illustrated best in Figure 22 can be produced
using the above-described process for producing round bodied
needles by varying the corrugation of upper and lower
corrugated surfaces 322 and 324 respectively, of sheet
material 320 as illustrated in Figure 23.

Referring to the drawings, the preferred embodiment of
the curved triangular bodied surgical needle of the present
invention is illustrated and generally indicated as 200 in
Figure 15. The curved triangular bodied surgical needle of
the present invention 200 comprises a body portion 202 which
is curved to fall within a range of curvature between 90 and
180 degrees. The needle has a blunt end 204 having an
aperture 206 therein suitable for accepting a suture 215 by
means of a suitable adhesive, polymeric attachment means,

friction fit, or like methods known in the art. Preferably,
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a suture 215 is attached to the needle by means of a drilled
aperture 206 in blunt end 204 which may be crimped to hold
the suture 215 but is not intended to be limited thereto.
Opposed to blunt end 204 of body portion 202 is a sharpened
point 208 suitable for the penetration of human or animal
tissue. The curved portion 210 of body portion 202
preferably has a triangular cross section of predetermined
dimensions. The overall size or length of the surgical
needle can cover the full range of sizes known to those
skilled in the art such as from approximately 5 to 50
millimeters in length but preferably approximately 10 to 47
millimeters in length for greater manageability.

Surgical needle 200 of the present invention may be
made from any of the various steels known in the art to be
suitable for surgical needles, such as, but not limited to,
stainless steels containing chromium. The preferred material
for the needles of the present invention are 300 or 400
series stainless steels due to superior strength and
durability.

The surgical needles 200 of the present invention are
produced using an unique method illustrated in Figures 16
through 21.

A material sheet generally indicated as 220 in Figures
16 through 21 used in producing curved triangular bodied
surgical needles 200 comprises a lower planner surface 222
an upper corrugated surface 224, point edge 226, blunt edge
228, and side edges 230 and 232. Material sheet 220 is
preferably dimensioned between approximately one half and

one and one half inches but preferably approximately 1 and
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1/16th inches in length measuring between point and blunt
edges 226 and 228, respectively, between approximately 40
and 60 inches but preferably approximately 48 inches in
width measuring between side edges 230 and 232 and
approximately .01 and .1 of an inch, but preferably
approximately .02 of an inch in thickness measuring between
lower planar surface 222 and the peak 219 of corrugated
upper surface 224. The dimensions of the material sheet,
however, are variable depending on the number of the needles
to be made per sheet and the desired final dimensions of the
surgical needle product. Once the material sheet is obtained
in the desired dimensions or cut, honed and/or machined to
the desired dimensions, the material sheet is then clamped
by a gripping means portion 52, schematically illustrated in
Figure 24, of a machining apparatus illustrated generally as
50 in Figure 24. The gripping means portion 52 is designed
to move towards a drilling device portion of the machining
apparatus 50 for the drilling of an aperture 206 in blunt
edge 228 of sheet material 220, and then retract. The
gripping means portion 52 then progresses a predetermined
distance before again approaching the drilling device
portion 54 to drill the next aperture 206 into blunt edge
228 of the sheet material 220. The resulting sheet has
apertures or bores 206 drilled in blunt edge 228 at
predetermined distances as best illustrated in Figure 17.
The sheet material 220 still clamped by the gripping means
portion 52 progresses to a grinding position 56 whereby
point edge 226 is ground preferably by a rotating abrasive

means so as to form sharpened point 208 as illustrated in
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Figures 18 and 19. The material sheet 220 then progresses to
a die stamp or mandrel belt apparatus 58 and sheet material
220 is bent to form a curved portion 210 of the appropriate
curvature as illustrated in Figure 20. At this point,
material sheet 220 passes to a cutting apparatus 60 whereby
sheet material 220 is cut at equal distances between each
drilled aperture corresponding with the grooves 219 of upper
corrugated surface 224 as illustrated in Figure 21. The
resultant surgical needle 200 may then be polished and/or
electrohoned in order to deburr, soften edges and/or polish
the needle which is then ready for any optional point
modification, suture 215 attachment, optional lubrication,
sterilization and packaging as discussed in greater detail
below.

After the curved triangular bodied surgical needle 200
has been so produced in accordance with the present
invention, a suture 15 may be attached by any suitable
method currently known to those skilled in the art.
Optionally, the curved rectangular bodied surgical needle
200 is lubricated before being sterilized and packaged. It
is important to note that any suitable optional point
modification, suture attachment means, optional lubrication
process, sterilization process, and packaging currently
known in the art may be used in accordance with the curved
triangular bodied surgical needle of the present invention.

It is unexpected that it would be possible to produce
the present curved bodied surgical needles in accordance
with the method disclosed herein for use in humans and

animals due to the small size of the needles required for
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human and animal surgical use. The cutting of surgical
needles from a planar, corrugated and/or planar and
corrugated material sheet has been found to be achievable as
disclosed herein. The curved bodied surgical needles
produced according to the teachings of the present invention
are an advantage over needles produced from processes
currently known in the art since numerous production steps
have been eliminated to decrease the costs of production and
lessen the potential for damaging the needle.

Having now described the invention, it should be
readily apparent that many variations and modifications may
be made without departing from the spirit and scope of the

present invention.
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CLAIMS

WHAT IS CLAIMED IS:

1. A stainless steel surgical needle, said needle
being produced from a planar, corrugated, or planar and

corrugated sheet of material.

2. A method of producing a stainless steel surgical
needle comprising drilling at least two bores within an edge
of a solid material sheet, grinding an edge opposite said
drilled edge to form a sharpened point, curving the material
sheet and cutting the material sheet at a point of equal
distance between each drilled bore to form a surgical

needle.

3. The needle of claim 1 wherein said needle has a

rectangular cross-section.

4. The needle of claim 1 wherein said needle has a

round cross-section.

5. The needle of claim 1 wherein said needle has an

oval cross-section.

6. The needle of claim 1 wherein said needle has a

triangular cross-section.

SUBSTITUTE SHEET (RULE 26)
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7. The method of claim 2 where in said needle has a

rectangular cross-section.

8. The method of claim 2 where in said needle has a

round cross-section.

9. The method of claim 2 where in said needle has an

oval cross-section.

10. The method of claim 2 where in said needle has a

triangular cross-gection.
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