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This invention relates to a surgical needle and ?nore 
particularly to a needle which may be used for all types 
of suturing. Specifically, the invention herein disclosed 
is a needle of maximum sharpness and strength and yet 
which is provided with a single cutting edge to minimize 
the possibility of tearing tissues. 
By providing a needle with exceptional sharpness, con 

siderably less force is required to cause the needle to 
pass through tissue. Thus, since one needle need not 
withstand as much force, smaller needle diameters may 
be used and consequently the hole produced is smaller. 

Heretofore, surgical needles have been of two types, 
namely, a cutting needle which was used for suturing the 
tougher tissue and a non-cutting needle which was used 
in Suturing the softer, more pliable tissue. The non-cut 
ting needle passes through the tissue with the lateral sur 
face of the needle pushing aside any blood vessels which 
may be in the path of movement of the needle. The 
necessity for the two types of needle has been obviated 
by the present invention in which the critical factors in 
volved in the manufacture of surgical needles have been 
found and suitable working limits have been set for 
these critical factors. 
One of the prime considerations in the design of surgi 

cal needles is in minimizing trauma. In surgical sutur 
ing techniques this is achieved by providing the smallest 
possible opening for the passage of thread through the 
tissues and by using the sharpest possible needle to pre 
vent bruising delicate tissues. There are, of course, other 
considerations which conflict with these factors. It is 
important that the point of the needle have sufficient 
strength to prevent any possibility of the needle break 
ing off or bending while in use. Furthermore, the possi 
bility of the needle tearing through the tissues must be 
minimized. 

Prior art surgical needles utilized presses to form the 
point on the needle and such pressing caused distortion 
of the cutting end of the needle so that, in effect, the 
cutting end of the needle had a larger diameter than the 
round portion that followed. The disadvantage in such 
structure is readily apparent. A larger opening would be 
provided than is essential for the size of thread. Prior 
art needles were provided with a plurality of cutting edges 
which increased the possibility of tissue tearing. A plu 
rality of cutting edges were provided in the belief that 
the amount of pressure required to pass the needle 
through a tissue would be decreased by increasing the 
number of cutting edges. However, surprisingly enough, 
a single cutting edge provides a much more efficient cut 
ting surface and two to three times the sharpness is 
achieved with the present invention. In general, the 
prior art did not appreciate the critical factors involved 
in the manufacture of surgical needles. 

According to the present invention, a surgical needle is 
provided with a single cutting edge which is formed by 
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grinding. Thus, the diameter of the point does not be 
come larger than the diameter of the rest of the needle. 
For a maximum degree of sharpness and yet maintain 
ing sufficient metal in the point to prevent bending, it 
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has been found that the angle of slope of the point and 
the angle of sharpness are critical and must be maintained 
within a certain range. The needle may be ground on 
two surfaces in such a manner that the cutting edge is 
laterally disposed and a flat face is presented on the upper 
and lower surfaces of the needle when in use so that the 
possibility of tissue tearing is minimized. 
An object of the present invention is to provide a 

surgical needle which has a maximum degree of sharp 
ness so as to minimize trauma and yet the needle 
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possesses sufficient rigidity. 
Another object of the present invention is to provide 

a surgical needle having a single cutting edge which is 
formed by a grinding operation. 

Still another object of the present invention is to pro 
vide a surgical needle in which the angles of slope and 
sharpness lie within a predetermined range. . 
Other objects and many of the attendant advantages 

will become apparent upon consideration of the follow 
ing detailed specification when taken in connection with 
the accompanying drawing wherein: - 

Fig. 1 is a perspective view of a surgical needle made 
in accordance with the present invention; - . 

Fig. 2 is an enlarged view of the point of the needle 
shown in Fig. 1; 

Fig. 3 is a sectional view along the line 3-3 of Fig. 2; 
and 

Fig. 4 is a sectional view along the line 4-4 of Fig. 2. 
Referring now to the drawing wherein like numerals 

indicate like parts throughout the several views, there is 
shown at 1 in Fig. 1 a surgical needle to which surgical 
thread 2 is attached by any suitable means as by Swag 
ing as at 3. The thread may also be retained by drill 
ing the end of the needle and inserting the thread and 
squeezing the needle and thread together. The point 
of the needle is provided with two flat faces as shown 
at 4 and 5 so that the cutting edge 6 extends laterally 
when the needle is in use. It is, of course, possible 
to orient the cutting edge in any desired plane and obtain 
the advantages of a single cutting edge as brought out 
hereinbefore. - 

By having the cutting edge of the needle laterally dis 
posed and the flat faces on the upper and lower surfaces 
of the needle, the possibility of tearing tissue is mini 
mized. Furthermore, by forming the point and the two 
flat surfaces by a grinding operation it is assured that no 
larger diameter than the diameter of the round portion 
of the needle will be present in the point. 
The angle which is identified as the angle B in Fig. 2 

is termed the angle of slope. This angle determines the 
rate at which the tissues are cut to the diameter of the 
needle. The angle shown as angle C in Fig. 3 is termed 
the sharpness angle. This angle actually determines the 
sharpness of the lateral cutting edge. The smaller the 
angle C, the sharper is the cutting edge. However, it 
is apparent that if the sharpness angle is made too small, 
there is insufficient metal in the point to give the point 
the necessary strength. Similarly, the angle of slope 
must be minimized to provide for ease in passage of 
the needle through tissue and yet must be sufficiently 
large to preserve metal at the point to give the needle 
rigidity. It has been found that the sharpness angle 
and angle of slope may lie within a range of from ten 
degrees to sixty degrees and give satisfactory results. Ex 
periments have been conducted in which various angles of 
slope and sharpness were used and the force nec 
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essary for the needle to penetrate a membrane was meas 
ured. The following is a result of that investigation: 

04.5' Wire Diameter .026 Wire Diameter .016'Wire Diameter 

B C Force B C Force B C Force 
Oz. Oz. Oz. 

10 25 4.0 15 25 3.50 15 25 3.0 
0. 35 3,0 5 35 4.0 15 35 3.00 
5 25 3.5 15 45 4.25 15 45 - 4.0 
15 35 4.00 15 60 4.50 5 60 4.25 
5 45 4.25 20 25 4.0 20 25 3.0 
20 25 3,75 20 35 4.75 20 35 3:50 
20 35 5.0 20 45 5.00 20 45 4.25 
20 45 5.0 20 60 5.50 20 60 4,50 
25 25 4.25 25 25 3.50 25 25 3.50 
25 35 3.50 25 35 3.50 25 35 3.50 
25 45 6.25 25 45 4.25 25 45 4.25 
25 60 7.50 25 60 4.50 25 60 4.75 
35 25 5.50 35 25 3.75 35 25 4.50 
35 35 4.75 35 35 3.50 35 35 4.75 
35 45 6.75 35 45 4.75 35 45 4.75 
35 60 8.50 35 60 4.75 35 60 4.75 
45 25 5.50 45 25 4.50 45 25 4.75 
45 35 7.25 45 35 4.25 45 35 5.25 
45 45 9,50 45 45 5.50 45 45 5.0 
45 6C 4.0 45 60 6.0 45 60 5.0 
60 25 11.5 60 25 12.0 60 25 8.25 
60 35 16.0 60 35 11.0 60 35 7.50 
60 45 15.0 60 45 8.0 60 45 7.50 
60 60 14.5 60 60 12.5 60 60 8,50 

It can be seen that satisfactory results are obtained in 
which angles of slope and sharpness lie within a range 
of from ten to sixty degrees. In connection with the 
above table, it will be noted that the penetrating force 
increases appreciably when both the angle of sharpness 
and the angle of slope reach larger values. 

It is also to be noted that the sharpness of the needle 
is more sensitive to the slope angle than to the sharp 
ness angle. That is to say, the penetration force in 
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Obviously, many modifications and variations of the 

present invention are possible in the light of the above 
teachings. What is claimed as new and desired to be 
secured by Letters Patent is: 

1. In a device of the class described, a curved needle, 
said needle having a single cutting edge formed by a pair 
of substantially flat surfaces, the single cutting edge be 
ing disposed in a plane at 90° to a plane passing through 
the center line of the curved needle, said surfaces form 
ing at the cutting edge a sharpness angle, an angle of 
slope formed at the point of the needle, the angle of 
slope and the sharpness angle being within the range of 
10 to 60 degrees. 

2. In a device of the class disclosed, a curved surgical 
needle having a point, said point formed by a pair of 
substantially flat surfaces angularly related and disposed 
on the inner and outer curved surfaces of the needle to 
form a single cutting edge and an angle of slope at the 
point, the angle of slope and the sharpness angle formed 
by the intersecting surfaces of the cutting edge lying with 
in the range of 10 to 60. 

3. A surgical device comprising a needle having a 
curvature, the cutting edge of the needle formed by a 
pair of substantially plane angularly related surfaces, the 
cutting edge being disposed on a surface of the needle 
spaced with respect to the inner and outer curved sur 
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creases to a greater degree by increasing the angle of 3 
slope B than with an increase in one angle of sharpness C. 

faces thereof, said surfaces forming at the cutting edge a 
sharpness angle, an angle of slope formed at the point 
of the needle, the angle of slope and the sharpness angle 
being within the range of 10 to 60. 
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