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produced by these techniques especially the ex- tremely fine size sutures.
It also limits the types of Background of the Invention
materials that can be used to produce the sutures in that you must greatly
increase the overall In many surgical procedures, it is desirable that   5
strength of the suture to have sufficient strength at when joining tissue
using surgical needles and     the reduced diameter portion. sutures, that
the maximum diameter of the needle; that is, the diameter at the blunt end
of the needle,  Summary of the Present Invention and the maximum diameter
of the suture be as close to the same size as possible. This design is  10
It is an object of the present invention to pro- necessary so that the hole
in the tissue produced  duce a needle-suture combination, which when by
passing the needle through the tissue is sub-   used to join tissue, the
hole produced by the stantially filled by the suture. This is especially
needle is substantially filled by the suture joining important when joining
vascular tissue to prevent  the tissue. It is a further object of the
present oozing or seepage of blood through the hole pro-  15  invention to
produce a needle-suture combination duced by the needle.
in which the area of the suture joined to the needle Originally, surgical
needles had an eye at the  and the area adjacent that area has a tensile
blunt end through which the sature was attached.   strength substantially
greater than the remainder of As can be appreciated, this meant that the
blunt   the suture. It is a further object of the present end of the needle
had sufficient size to allow for an   20  invention to produce preferred
needle-suture com- eye to be placed in and that at least double the
binations wherein the diameter of the body of the maximum diameter of the
suture would be placed     suture is almost the same as the diameter of the
through that eye so that the hole produced when    blunt end of the needle.
It is yet a further object of the needle was passed through tissue was
substan-  the present invention to be able to attain these tially greater
than the diameter of the suture. Over  25  desirable characteristics with
all suture sizes espe- the years, to improve surgical procedures, various
cially the smaller size sutures. techniques have been developed to
eliminate the        The surgical needle-suture combination of the eye in
the blunt end of the needle and find other  present invention comprises a
surgical needle hav- techniques by which the suture can be attached to  ing
a blunt end and a sharp point. A surgical suture the blunt end of the
needle. Some of the tech-  30  has one end of the suture attached to the
blunt end niques that have been developed are to place a     of the
surgical needle. The diameter of the blunt channel in the blunt end and
crimp the suture in   end of the needle is somewhat larger or substan- that
channel or swage the suture into a hole drilled  tially the same as the
maximum diameter of the in the blunt end of the needle. As can be appre-
suture or the diameter of the body of the suture. ciated, it is still
required that the diameter of the   35   The portion of the suture attached
to the blunt end blunt end of the needle be substantially larger than  of
the needle and usually the portion immediately the diameter of the body of
the suture and hence   adjacent such attached portion has a reduced di-
when such a needle-suture combination is used to   ameter as compared to
the diameter of the body of join tissue, the suture still does not
completely fill  the suture. In the preferred embodiments of the the hole
formed by the needle.                40  surgical needle-suture
combinations of the present In recent years, various techniques have been
invention, the reduced diameter portion has a ten- developed to reduce the
diameter of the suture at  sile strength at least 50% greater than the
tensile the end that is to be attached to the blunt end of  strength of the
body of the suture. the needle and in many instances this has been
The present invention also includes the method accomplished so that the
diameter of the body of  45  for producing a surgical suture having a
reduced the suture is substantially the same as the diameter  diameter
portion from  monofilaments of various of the blunt end of the needle. Some
of these      polymeric materials. The monofilament is helically techniques
are more fully described in U.S. Pat-   wound to form a cylinder comprising
a multiplicity ents, 3,890,975 and 3,926,194. Though these tech-  of
convolutions of the monofilament. Adjacent por- niques  produce  a
needle-suture  combination   so  tions of each convolution are heated to an
elevated wherein the maximum diameter of the suture is      temperature and
the heated portions are then close to the diameter of the blunt end of the
drawn to increase the length of the heated portions needle, in order to
accomplish this they all greatly  while reducing the diameter of the heated
portions. reduce the strength of the suture in that area of the  This
heating and drawing also increases the den- suture that is attached to the
needle or immediately  55  sity and crystallinity of the heated and drawn
por- adjacent that area. This, of course, produces a    tion. Each
convolution is severed to form a suture weakened needle-suture combination.
This problem   having a reduced diameter end portion. Preferably, restricts
the various sizes of sutures that can be  each convolution is severed
approximately in the 2   



3                EP0428110B1                        4 center of the reduced
diameter portion to form a  polyfluoro carbons,  etc. The needles used in
pro- suture having both ends of a reduced diameter.    ducing the
needle-suture combinations of the present invention may be made from
various met- Brief Description of the Drawings                 als such as
stainless steel. The suture may be 5   attached to the needle by any of the
various tech- Figure 1 is a perspective view of a sterile    niques which
allow for attachment of the suture to surgical needle-suture combination of
the present  the blunt end of the needle, such as drilling a hole
invention.                                       in the blunt end of the
needle and adhering or Figure 2 is a cross-sectional view of the nee-
attaching the suture into that hole either using die-suture combination of
Fig. 1.            io  adhesive or by crimping or by placing the suture in
Figure 3 is a perspective view of another em-  a channel and adhering it in
the channel by crimp- bodiment of the sterile surgical needle-suture com-
ing and/or adhesion or by various other techniques bination of the present
invention.                well known in the art. Figure 4 is a diagramatic
view of various steps   Referring to Fig. 4, there is shown diagramati- in
the process for producing needle-suture com-   15  cally one method for
producing surgical sutures binations.
which may be used in producing the surgical nee- Figure 5 is a perspective
view of the stretching  dle-suture combinations of the present invention.
drum used in the present invention.               Extruded monofilaments 40
are supplied from a Figure 6 is an end view of the stretching drum  supply
roll 41 and passed around a pair of rolls 42 in its closed or initial
original position.  20  and 43 called a "Godet" and the extruded mon-
Figure 7 is an end view of the stretching drum  ofilament then passed
through a hot oven 44. The of Fig. 6 in its open position.
monofilament is then taken up on a second pair of Figure 8 is an end view
of the stretching     rolls 45 and 46 or second "Godet" and then wound
mechanism  of Figs. 6 or 7 which also shows       up on a wind up roll 47.
The second pair of mechanisms for moving the drum from the position   25
drawing rolls 45 and 46 are operated at a speed shown in Fig. 6 to the
position shown in Fig. 7.  16% slower than the first pair of drawing rolls
42 Figure 9 is a top view of the mechanism shown  and 43, so that as the
extruded monofilament in Figure 8.
passes through the oven the monofilament is re- laxed. Depending upon the
composition of the Detailed Description of the Invention        30
monofilament, the oven will be heated to a suitable temperature to allow
the monofilament to relax. If a Referring to the drawings, in Fig. 1 there
is  polypropylene monofilament suture is being pro- shown one embodiment of
this sterile surgical nee-  duced, the oven would be maintained at about
dle-suture combination 20 of the present invention.  [err] (285 F). The
wound up relaxed mon- The needle 21 has a sharp end 22 or point and a   35
ofilament on the wind-up roll 47 is moved to an- blunt end 23. Attached to
the blunt end is a sur-  other feed station 48 and wound on a split drum
gical suture 24. As more clearly shown in the     49. The diameter of the
drum is such as to allow cross-sectional view in Fig. 2, the blunt end 23
has  for the production of the desired length of sutures. a hole 25 drilled
into the center of the blunt end.  A portion of the surface of the drum has
been The suture has a reduced diameter portion 26   40  flattened and there
are a pair of bars 50 and 51 or which is inserted into that hole and
attached to the  rollers at the edges of this flattened surface so that
blunt end of the needle. As may be seen in Fig. 2,  when the monofilament
is helically wound around the maximum diameter of the suture or the diam-
the circumference of the drum, the portion of the eter of the body of the
suture, is substantially the  monofilament extending between these two bars
is same as the maximum diameter of the needle or  45  displaced from the
surface of the drum. The fila- the blunt end of the needle.
ments are held in position by clamps 58 and 59 In Fig. 3, there is shown
another embodiment   placed on the outside of the flattened section adja-
of the sterile surgical-needle suture combination 30  cent the rollers. A
heater bar 52 is placed adjacent of the present invention. In this
embodiment, the  the portion of the monofilament which passes be- blunt end
31 of the needle 32 has a channel 33.  50  tween these two bars and the
monofilament which The reduced diameter portion 34 of the suture 35  passes
between these two bars and the monofila- is placed in that channel and the
channel crimped  ment warmed or heated. If the monofilament is about the
reduced portion of the suture to attach  made from polypropylene, it is
heated by this heat- the suture to the needle.                         ing
bar to about 148.89 [err] for from about The sutures used to produce the
needle-suture  55  3 to 5 minutes. One section 53 or half of the drum
combinations of the present invention may be any  is then displaced from
the stationery half 54 of the of the monofilament sutures such as
polyethylene,  drum to increase the circumference of the drum
polypropylene, polyester, nylon, polyglycolides,  and draw or stretch the
portion of the monofilament 3  



5                 EP 0 428 110 B1                       6 extending between
the roller bars. The distance the  place the moveable half of the drum from
the filament is drawn or stretched will depend on the  stationery half of
the drum with the gap at its size of the suture being produced but may vary
widest portion being from about 50.8 to 101.6 mm from 50.8 mm to 76.2 mm
(two inches to three      (two to four inches). This stretches each mon-
inches) or more. Upon drawing, the diameter of the   5   ofilament wind in
the portion of the wind between filament is reduced in the area that is
drawn, that  the roller bars. A cutting surface 72 is placed under is, the
area between the bars. After drawing, a   the stretched portion of the
winds of the mon- cutting board 55 may be placed underneath the
ofilament and a suitable razor knife 73 is passed drawn portion and the
drawn portion of the wound  along this cutting board to cut the
monofilaments in monofilament cut with a razor knife 56 substantially  io
the stretched areas and produce a plurality of su- in the center of the
drawn or stretched area. The  tures having a reduced diameter portion at
each cut sutures having reduced diameter portions at   end of the suture.
The sutures are collected, nee- each end are dropped onto a tray 57. The
tray is  dies attached and packaged as is well known in the taken to
another station where needles are at-    art. tached to each end by swaging
or other known   15    The stretching of the monofilament material at
techniques. The double-armed sutures are then    the desired temperature
produces a reduced diam- wound are packaged as is well known. The needle-
eter portion which portion has a tensile strength suture combination may
then be sterilized by any  substantially greater than the remainder of the
su- of the techniques known in the art such as ethylene  ture. The tensile
strength may be as much as 50% oxide, radiation, etc.
20  to 60% greater than the tensile strength of the It is important that
the drawing or stretching  body of the suture. drum be circular or
substantially circular in configu-  The following is specific example for
producing ration to minimize any set or kink developing in the
needle-suture  combinations according  to  the monofilament as a result of
the processing.       present invention. The stretching drum will be more
fully de-  25 scribed in conjunction with Figs. 5 through 9. The  Example
drum 60 comprises two halves 61 and 62. Prefer- ably, the drawn is split
slightly off-center so that  An extruded monofilament of polypropylene is
the stationary half 61 is slightly larger than the  produced and wound on a
wind-up roll. The pro- movable half 62. This configuration will allow the
30  pylene monofilament is fed to a first "Godet". The shaft 74 to be
placed at the center of the closed  first "Godet" is operated at a speed of
approxi- drum. When the halves are adjacent, the drum has  mately 21.34 m
(70 feet) per minute and the mon- a substantially circular cross-section.
The split  ofilament is wrapped about this "Godet" approxi- drum is
flattened for about 101.6 mm (4 inches) at  mately six times. The filament
is passed through a the area 63 where one of the halves meets the   35  hot
air oven with the oven maintained at a tempera- other half of the drum.
Disposed in this flat area  ture of about [err] (285 F). The filament is
about 101.6 mm (4 inches) apart are a pair of roller  wound on a second
"Godet" with the second bars 64 and 65. One half of the drum is stationery
"Godet" being operated at a speed of approxi- and is attached to a
stationery stand 66. The op-  mately 18.29 m (60 feet) per minute, so that
as the posite half of the drum is moveable and is attached   40
monofilament passes through the oven it is relaxed through a moveable yoke
mechanism 67. The ex-     about 16%. The relaxed monofilament is taken
truded monofilament is wound about the circum-    from the second "Godet"
and wound up on a ference of the drum. The length of the drum will
suitable wind-up roll. determine the number of strands that can be made
The relaxed polypropylene monofilament is around the drum, and the diameter
of the drum will  45  then wound on a split drum as described in con-
determine the length of the sutures to be produced.  junctions with Figs.
5-9. The drum is about twelve Opposite the flat section of the drum, the
inches in diameter and about 300 winds of the drums are attached by a hinge
68.                 relaxed polypropylene monofilament cover the sur- Once
the sutures are wound about the drum,     face of the drum. An electric
heater bar is placed immediately adjacent each side of the flattened   50
against the portion of the monofilaments that pass portion there are clamps
69 and 70 which are used  between the two bars forming a portion of the to
clamp the extruded monofilament winds to the   surface of the drum. The
polypropylene is heated surface of the drum. A moveable heater bar 71 is
to a approximately 148.89 [err] (300 F) for about 5 placed adjacent the
monofilament winds at the     minutes. The moveable section of the drum is
then flattened area of the drum to heat these portions of  55  displaced
from the stationery section of the drum the winds to the desired
temperature.             to draw the heated portion of the monofilaments
Once this portion has been heated sufficiently,  about 76.2 mm (3 inches),
to reduce the diameter the moveable yoke is moved away so as to dis-     of
the monofilament in the portion that passes 4 



7                 EP 0 428 110 B1                         8 between the two
bars. A cutting surface is placed  instrument sample clamps set 127 mm (5
inches) beneath the stretched portions of the monofila-     apart, 127 mm
(5-inch) lengths of suture were ments and a razor knife passed down the
center of   elongated at a rate of 304.8 mm (12 inches) per the stretched
portions to cut the winds on the drum  minute until fracture. and form
separate sutures which have a reduced   5     The INSTRON instrument was
set for the cor- diameter portion at each end. The cut sutures are  rect
suture diameter, and Young's Modulus was collected and a needle having a
channel in the      calculated in psi from the initial stress-strain data
blunt end is attached to each reduced diameter      generated during the
straight tensile strength test. end of the suture to produce a double-armed
su-     Young's Modulus is the ratio of applied stress to ture. The sutures
are suitably wound and packaged   10  strain in the elastic region of the
suture and mea- and sterilized using cobalt radiation. Size 3/0, 4/0  sures
the elastic component of a suture's resis- and 5/0 polypropylene sutures
are produced as      tance to stress. This value is related to the
flexibil- described above. The diameter, density (which is   ity of a
suture. an indication of crystallinity) and the tensile        As many
apparently widely different embodi- strength of both the body portion and
the reduced   15   ments of this invention may be made without de- diameter
portion of each of the sutures is mea-     parting from the spirit and
scope thereof, it is to be sured. The 3/0 suture has a diameter in the body
understood that the invention is not limited to the portion of 0.25019 mm
(9.85 mils), a density of     specific embodiments thereof except as
defined in 0.9085 gm/cc3 and a tensile strength of 47.11       the
following claims. [err] (67,000 lbs. per square inch)while the re-  20
duced diameter portion of the size 3/0 suture has a  Claims diameter of
0.18034 mm (7.1 mils), a density of 0.9113 [err] and a tensile strength of
76.64       1.  A sterile surgical needle suture combination [err] (109,000
lbs. per square inch). The diam-       (20;30) comprising a surgical needle
(21;32) eter of the body portion of the 4/0 suture is  25       having a
blunt end (23;31) and a sharp point 0.19304 mm (7.6 mils), a density of
0.9085 gm/cc3      (22) and a suture (24;35), one end of which is and the
tensile strength 51.33 kg/mm2 (73,000 lbs.      attached to the blunt end
(23) of the surgical per squre inch) while the reduced diameter portion
needle (21;32), the diameter of the blunt end has a diameter of 0.13208 mm
(5.2 mils). a density     (23;31) of the needle (21;32) being slightly of
0.9112 gk/cc3 and a tensile strength of 97.03   30   larger or
substantially the same as the maxi- [err] (138,000 lbs. per square inch).
The 5/0         mum diameter of the suture (24;35), the por- suture has a
diameter in the body portion of           tion (26;34) of the suture (24;
35) attached to 0.14478 mm (5.7 mils), a density of 019103 gm/cc3      the
blunt end (23;31) of the needle (21;32) and a tensile strength in this
portion of 52.73        having a reduced diameter as compared to the [err]
(75,000 lbs. per square inch) while the   35    maximum diameter of said
suture (24;35) and reduced diameter portion of the 5/0 suture has a
said reduced diameter portion (26;34) of said diameter of 0.1016 mm (4.0
mils), a density of         suture (24;35) having a tensile strength
greater 0.9112 [err[ and a tensile strength of 90.7           than the
remainder of the suture (24;35). [err] (129,000 lbs. per square inch). The
ratio of the diameter of the blunt end of  40  2. A sterile surgical
needle-suture combination the needle to the body diameter of the 3/0 suture
is    according to Claim  1 wherein the tensile 1.46 to 1 as compared to a
ratio of 2.08 to 1 for      strength of the reduced diameter portion
conventional 3/0 needle-suture combinations. The       (26;34) of the
suture (24;35) is at least 50% ratio of the diameter of the blunt end of
the needle   greater than the tensile strength of the remain- to the body
diameter of the 4/0 suture is 1/51 to 1   45  der of the suture (24;35). as
compared to a ratio of 2.24 to 1 for a conven- tional 4/0 needle-suture.
The ratio of the diameter  3. A sterile surgical needle-suture combination
of the blunt end of the needle to the body diameter    according to Claim 1
wherein the suture is of a 5/0 suture is 1/62 to 1 as compared to a ratio
polypropylene. of 2.16 to 1 for a 5/0 needle-suture.          50 Test
methods used for determining the phys-     4. A sterile surgical-needle
suture combination ical properties of monofilament suture materials
according to Claim 1 wherein the blunt end were as follows:
(31) of the needle (32) includes a channel (33) Tensile strength is
determined by A.S.T.M.          and the reduced diameter portion (34) of
the method D-2256-66T at a constant rate of extension   56  suture (35) is
attached to the channel (33). using an INSTRON table Model 4200 universal
testing instrument manufactured by the Instron      5. A  needle-suture
combination  of Claim  1 Corporation of Canton, Massachusetts. With the
wherein the blunt end (23) of the needle (21) 



5    between the two bars. A cutting surface is placed  instrument sample
clamps set 127 mm (5 inches) beneath the stretched portions of the
monofila-    apart, 127 mm  (5-inch) lengths of suture were ments and a
razor knife passed down the center of  elongated at a rate of 304.8 mm (12
inches) per the stretched portions to cut the winds on the drum  minute
until fracture. and form separate sutures which have a reduced   5     The
INSTRON instrument was set for the cor- diameter portion at each end. The
cut sutures are  rect suture diameter, and Young's Modulus was collected
and a needle having a channel in the     calculated in psi from the initial
stress-strain data blunt end is attached to each reduced diameter
generated during the straight tensile strength test. end of the suture to
produce a double-armed su-    Young's Modulus is the ratio of applied
stress to ture. The sutures are suitably wound and packaged   10  strain in
the elastic region of the suture and mea- and sterilized using cobalt
radiation. Size 3/0, 4/0  sures the elastic component of a suture's resis-
and 5/0 polypropylene sutures are produced as      tance to stress. This
value is related to the flexibil- described above. The diameter, density
(which is   ity of a suture. an indication of crystallinity) and the
tensile        As many apparently widely different embodi- strength of both
the body portion and the reduced   is   ments of this invention may be made
without de- diameter portion of each of the sutures is mea-    parting from
the spirit and scope thereof, it is to be sured. The 3/0 suture has a
diameter in the body   understood that the invention is not limited to the
portion of 0.25019 mm (9.85 mils), a density of    specific embodiments
thereof except as defined in 0.9085 gm/cc3 and a tensile strength of 47.11
the following claims. [err] (67,000 lbs. per square inch)while the re-  20
duced diameter portion of the size 3/0 suture has a  Claims diameter of
0.18034 mm (7.1 mils), a density of 0.9113 gm/cc3 and a tensile strength of
76.64      1. A sterile surgical needle suture combination [err] (109,000
lbs. per square inch). The diam-       (20;30) comprising a surgical needle
(21;32) eter of the body portion of the 4/0 suture is  25      having a
blunt end (23;31) and a sharp point 0.19304 mm (7.6 mils), a density of
0.9085 gm/cc3      (22) and a suture (24;35), one end of which is and the
tensile strength 51.33 kg/mm2 (73,000 lbs.     attached to the blunt end
(23) of the surgical per squre inch) while the reduced diameter portion
needle (21;32), the diameter of the blunt end has a diameter of 0.13208 mm
(5.2 mils), a density    (23;31) of the needle (21;32) being slightly of
0.9112 [err] and a tensile strength of 97.03   30  larger or substantially
the same as the maxi- kg/mm2 (138,000 lbs. per square inch). The 5/0
mum diameter of the suture (24;35), the por- suture has a diameter in the
body portion of          tion (26;34) of the suture (24;35) attached to
0.14478 mm (5.7 mils), a density of 019103 gm/cc3      the blunt end (23;
31) of the needle (21;32) and a tensile strength in this portion of 52.73
having a reduced diameter as compared to the kg/mm2 (75,000 lbs. per square
inch) while the   35    maximum diameter of said suture (24;35) and reduced
diameter portion of the 5/0 suture has a       said reduced diameter
portion (26;34) of said diameter of 0.1016 mm (4.0 mils), a density of
suture (24;35) having a tensile strength greater 0.9112 gm/cc3 and a
tensile strength of 90.7          than the remainder of the suture (24;35).
kg/mm2 (129,000 lbs. per square inch). The ratio of the diameter of the
blunt end of  40  2. A sterile surgical needle-suture combination the
needle to the body diameter of the 3/0 suture is   according to Claim  1
wherein the tensile 1.46 to 1 as compared to a ratio of 2.08 to 1 for
strength of the reduced diameter portion conventional 3/0 needle-suture
combinations. The       (26;34) of the suture (24;35) is at least 50% ratio
of the diameter of the blunt end of the needle   greater than the tensile
strength of the remain- to the body diameter of the 4/0 suture is 1/51 to 1
45  der of the suture (24;35). as compared to a ratio of 2.24 to 1 for a
conven- tional 4/0 needle-suture. The ratio of the diameter  3. A sterile
surgical needle-suture combination of the blunt end of the needle to the
body diameter    according to Claim 1 wherein the suture is of a 5/0 suture
is 1/62 to 1 as compared to a ratio    polypropylene. of 2.16 to 1 for a
5/0 needle-suture.         50 Test methods used for determining the phys-
4. A sterile surgical-needle suture combination ical properties of
monofilament suture materials       according to Claim 1 wherein the blunt
end were as follows:                                      (31) of the
needle (32) includes a channel (33) Tensile strength is determined by
A.S.T.M.         and the reduced diameter portion (34) of the method
D-2256-66T at a constant rate of extension   55  suture (35) is attached to
the channel (33). using an INSTRON table Model 4200 universal testing
instrument manufactured by the Instron     5. A  needle-suture combination
of Claim  1 Corporation of Canton, Massachusetts. With the         wherein
the blunt end (23) of the needle (21) 



5    includes a drilled  hole (25) and the reduced   3  Sterile
chirurgische Nadel-Nahfaden-Kombina- diameter portion (26) of the suture
(24) is at-    tion nach Anspruch 1, bei der der Nihfaden tached in the
hole (25) at the blunt end (23).     aus Polypropylen besteht. 6. A method
for producing a surgical suture   5   4. Sterile chirurgische
Nadel-Nihfaden-Kombina- (24;35) having a reduced diameter end portion
tion nach Anspruch 1, bei der das stumpfe (26;34) comprising:
Ende (31) der Nadel (32) einen Kanal (33) a) winding a monofilament (40) in
a helical      aufweist, und der reduzierte Durchmesserbe- configuration;
reich (34) des Nihfadens (35) am Kanal (33) b) heating a portion of said
monofilament  10    befestigt ist. (40) to an elevated temperature; c)
drawing said heated portion while in said  5. Nadel-Ndhfaden-Kombination
nach Anspruch helical configuration to reduce the diameter     1, bei der
das stumpfe Ende (23) der Nadel of said heated and drawn portion; and
(21) ein Bohrloch (25) aufweist, und der redu- d) severing said
monofilament (40) to pro-  15   zierte Durchmesserbereich (26) des
Nihfadens duce a suture (24;35) having a reduced          (24) im Bohrloch
(25) am stumpfen Ende (23) diameter end portion (26;34).
befestigt ist. 7. A method according to Claim 6 wherein the       6.
Verfahren zur Herstellung eines chirurgischen monofilament (40) is wound in
a helical con-  20   Nlhfadens (24,35) mit einem im Durchmesser figuration
having multiple convolutions and ad-     reduzierten Endbereich (26;34),
aufweisend: jacent portions of the convolutions are helical       a)
Wickeln eines Monofilaments (40) in ei- and drawn to reduce their diameter.
ner schraubenf6rmigen Konfiguration; b) Aufheizen eines Bereichs des
Monofila- 8. A method according to Claim 6 or 7 wherein  25        ments
(40) auf eine erhbhte Temperatur; the monofilament (40) is severed in the
re-          c) Ziehen des aufgeheizten Bereichs wah- duced diameter
portion to produce a suture           rend er sich in der schraubenf6rmigen
Kon- (24;35) having a reduced diameter portion            figuration
befindet, um den Durchmesser (26;34) at each of its ends.
des aufgeheizten und gezogenen Bereichs 30        zu reduzieren; und
PatentansprUche                                          d) Durchtrennen
des Monofilaments (40), um eonen Nilhfaden (24;35) mit einem im 1. Sterile
chirurgische Nadel-Nilhfaden-Kombina-         Durchmesser   reduzierten
Endbereich tion (20;30) aufweisend eine chirurgische Na-         (26;34)
herzustellen. del (21;32) mit einem stumpfen Ende (23;31)  35 und einer
scharfen Spitze (22) und einem Nah-   7. Verfahren nach Anspruch 6, bei dem
das Mo- faden (24;35), dessen eines Ende am stumpfen       nofilament mit
mehreren Windungen in einer Ende (23) der chirurgischen Nadel (21;32) be-
schraubenformigen  Konfiguration  gewickelt festigt ist, wobei der
Durchmesser des stump-      wird und benachbarte Bereiche der Windungen J>
fen Endes (23;31) der Nadel (21;32) etwas  40        schraubenf6rmig sind
und gezogen werden, gr6Ber oder im wesentlichen derselbe ist wie       um
ihren Durchmesser zu reduzieren. der maximale Durchmesser des NAhfadens
(24;35), wobei der Bereich (26;34) des Nahfa-   8. Verfahren nach Anspruch
6 oder 7, bei dem dens (24;35), der am stumpfen Ende (23;31)         das
Monofilament (40) im reduzierten Durch- der Nadel (21;32) befestigt ist,
einen im Ver-  45  messerbereich durchtrennt wird, um  einen gleich zum
maximalen Durchmesser des Nih-          Nahfaden (24;35) mit einem
reduzierten Durch- fadens (24;35) reduzierten Durchmesser hat,
messerbereich (26;34) an jedem seiner Enden und der reduzierte
Durchmesserbereich (26;34)      herzustellen. des Nahfadens (24;35) eine
Zugfestigkoit auf- weist, die groler ist als die des Ubrigen Nihfa-  so
Revendlcatlons dens (24;35). 1. Une combinaison sterile d'aiguille et de
fil de 2. Sterile chirurgische Nadel-Nahfaden-Kombina-        suture
chirurgicaux (20;30) comprenant une ai- tion nach Anspruch 1, bei der die
Zugfestigkeit    guille chirurgicale (21 ;32) presentant une extr4- des
reduzierten Durchmesserbereichs (26;34)  55    mite emoussee (23;31), une
pointe effilee (22), des Nihfadens (24;35) um mindestens 50 %           et
un fil de suture (24;35) dont une extr6mite grol~er ist als die
Zugfestigkeit des Obrigen      est relioe & I'extr6mite dmoussee (23) de
l'ai- Nihfadens (24;35).                                 guille
chirurgicale (21;32), le diambtre de l'ex- 6  



tremite 4mouss~e (23:81) de l'aiguille (21;32)  7. Une methode selon la
Revendication 6, dans etant legbrement superieur ou substantielle-
laquelle le monofilament (40) est enroul6 selon ment identique au diametre
maximum du fil de        une configuration helicoTdale presentant de suture
(24;35), la portion (26;34) du fil de sutu-  multiples circonvolutions, les
portions adjacen- re (24;35) fixoe a l'extremite 4moussde (23;31)   5  tes
des circonvolutions etant helicoTdales et de l'aiguille (21;32) prdsentant
un diamrtre re-    6tir6es pour reduire leur diametre. duit par rapport au
diambtre maximum dudit fil de suture (24;35) at ladite portion de diametre
&  Une mdthode selon l'une quelconque des Re- reduit (26;34) dudit fil de
suture (24;35) pr4-     vendications 6 ou 7, dans laquelle le monofila-
sentant une resistance a la traction superieure   10  ment (40) est rompu
au niveau de la portion de a celle du reste du fil de suture (24;35).
diambtre reduit pour produire un fil de suture (24;35) presentant une
portion de diametre re- 2. Une combinaison st6rile d'aiguille et de fil de
duit (26;34) a chacune de ses extremites. suture chirurgicaux selon la
Revendication 1, dans laquelle la resistance a la traction de la  15
portion de diambtre r6duit (26,34) du fil de suture (24;35) est superieure
d'au moins 50 % & la resistance a la traction du reste du fil de suture
(24;35). 20 K../   S. Une combinaison sterile d'aiguille et de fil de
suture chirurgicaux selon la Revendication 1, dans laquelle le fil de
suture est en polypropy- lbne. 25 4. Une combinaison sterile d'aiguille at
de fil de suture chirurgicaux selon la Revendication 1, dans laquelle
l'extremite emoussee (31) de I'aiguille (32) comprend une rainure (33) et
la portion de diametre reduit (34) du fil de suture   30 (35) est fix6e a
la rainure (33). 5. Une combinaison d' aiguille et de fil de suture selon
la Revendication 1, dans laquello l'extre- mite dmoussee (23) de l'aiguille
(21) comprend   35 un pergage (25) et la portion de diametre rdduit (26) du
fil de suture (24) est fixee & I'extr6mite emousseo (23) au niveau du
perga- ge (25). 40 6. Une m6thode de production d'un fil de suture
chirurgical (24;35) presentant a une extremite une portion de diametre
reduit (26;34) et corn- prenant: a) I'enroulement d'un monofilament (40)
se-  45 Ion une configuration helicoTdale; b) le chauffage d'une portion
dudit monofila- ment (40) a une temperature elevee; c) I'etirage de ladite
portion chauffee lors- qu'elle se trouve dans ladite configuration   50
helicoldale pour reduire le diambtre de ladi- to portion chauffee et 4tirde
; et d) la rupture dudit monofilament (40) pour produire un fil de suture
(24;35) prdsentant a une extrdmitd une portion de diambtre  55 r6duit (26;
34). 7    


