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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present application claims the benefit of
and priority to U.S. Provisional Application Serial No.
61/250,894, filed on October 13, 2009.

BACKGROUND
1. Technical Field

[0002] The present disclosure relates to a device for
useina surgical procedure. More particularly, the present
disclosurerelates to a surgical suture clip applier adapted
for securing sutures during an endoscopic or laparoscop-
ic procedure.

2. Background of Related Art

[0003] In surgical operations it is well known that sur-
gical sutures are applied to repair the body tissue. Such
sutures generally are of the non-absorbable or the ab-
sorbable type and are generally applied with the use of
surgical needles. If the sutures are non-absorbable, they
may or may not be removed after an estimated prede-
termined healing period has passed. Absorbable sutures
are absorbed gradually over time by coming in contact
with moisture in the human body.

[0004] In many surgical procedures, application of su-
tures generally involves knotting or tying the suture after
itis applied to the body tissue in order to retain its position
with respect to the tissue and to maintain the tissue in
the repaired position. In cases where the surgeon has
full access to the operative site by virtue of a large inci-
sion, knotting the suture or applying knotting or equiva-
lent devices is relatively simple due to the access pro-
vided by the incision.

[0005] Inendoscopic and laparoscopic procedures, on
the other hand, large incisions are avoided. In laparo-
scopic procedures surgery is performed in the interior of
the abdomen through a small incision; in endoscopic pro-
cedures surgery is performed in any hollow viscus of the
body through narrow endoscopic tubes inserted through
small entrance wounds in the skin. Laparoscopic and en-
doscopic procedures generally require that any instru-
mentation inserted into the body be sealed, i.e., provi-
sions must be made to ensure that gases do not enter
or exit the body through the laparoscopic or endoscopic
incision as, for example, in surgical procedures in which
the surgical region is insufflated. Moreover, laparoscopic
and endoscopic procedures often require the surgeon to
act on organs, tissues, and vessels far removed from the
incision, thereby requiring that instruments to be used in
such procedures generally be both long and narrow.
[0006] In laparoscopic and endoscopic procedures
surgical sutures are generally applied by directing and
manipulating needled sutures through an aperture in the
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body or through elongated narrow tubes known as can-
nulae with the assistance of specially designed needle
graspers, needle drivers, and the like. However, tying the
sutures in such procedures can be relatively difficult due
to the limited access afforded to the surgeon through the
narrow tubes. In particular, since biocompatible, prefer-
ably bioabsorbable, sutures are generally used in such
procedures it would be desirable to have available a
cinching device and system that facilitates tying the su-
tures through the tubes ina manner to retain their position
in the body tissue at least until the healing process is in
full progress. The use of the term "endoscopic" herein
contemplates endoscopic as well as laparoscopic proce-
dures. Patent document US535404 discloses a clip ap-
plicator comprising a housing, a plunger, a hollow tube,
an actuation member, a channel with a base wall and
side walls, upper contact surfaces with a shoulder, distal
recess and proximal recess and further a clip with a flex-
ible beam, arms, a channel and a holding step.

SUMMARY

[0007] The present disclosure relates to surgical su-
ture clip appliers, suture clips and methods of their use
for securing sutures during an endoscopic or laparoscop-
ic procedure.

[0008] According to an aspect of the present disclo-
sure, asuture clip applieris provided and includes a hous-
ing; an elongated plunger slidably supported in the hous-
ing, the plunger having a distal end portion disposed with-
in the housing and a proximal end portion extending from
a proximal end of the housing; a hollow tube extending
distally from the housing and defining a lumen there-
through; an actuation member having a distal end ex-
tending into the hollow tube and a proximal end opera-
tively engaged with the plunger; and aworking tip coupled
to a distal end of the hollow tube. The working tip has a
substantially U-shaped transverse cross-sectional pro-
file defining a channel having a base wall and a pair of
spaced apart side walls. The working tip defines a lower
contact surface along an internal face of the base wall,
and an upper contact surface defined along an upper end
surface of each side wall. The upper contact surface of
each side wall includes a distal recess formed near a
distal end of thereof and a proximal recess formed prox-
imal of the distal recess; and an internal retaining surface
on both side walls parallel to the base wall. In use, the
distal end of the actuation member is configured to en-
gage a suture clip loaded into the working tip.

[0009] The plunger may define a race formed in a sur-
face thereof. The race may include a plurality of portions
each defining a cam surface of varying depth. The clip
applier may include a rocker arm having a distal end por-
tion and proximal end portion. The rocker arm may have
a follower pin extending therefrom near the distal end
portion thereof and a retaining pin near the proximal end
portion thereof. The rocker arm may be pivotally attached
to the housing by the retaining pin and the follower pin
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may be slidably disposed within the race of the plunger
to modulate the motion ofthe plunger and actuation mem-
ber.

[0010] The race may define four interconnected cam
portions, with each cam portion having a start position
and an end position, and each cam is deepest at its re-
spective start position and shallowest at its respective
end position.

[0011] The rocker arm may be elastically deformable
laterally from the plunger thereby providing a biasing
force upon the follower pin and plunger relative to the
body.

[0012] The clip applier may further include finger loops
extending from the housing.

[0013] The actuation member may be configured to
transmit axial translative forces to the suture clip.
[0014] The clip applier may further include a biasing
member disposed within the housing and providing a
proximal bias upon the plunger relative to the housing.
The biasing member may be a coil spring.

[0015] The distal recess and the proximal recess,
formed in each vertical side wall, may be interconnected
by a camming surface.

[0016] According to another aspect of the present dis-
closure, a suture clip for selective attachment to a suture
is provided and includes an elongated flexible beam hav-
ing a distal end portion, a proximal end portion, a top
surface and a bottom surface, the flexible beam further
including a pair of arms extending laterally therefrom;
and an elongated rigid channel, wherein the elongated
rigid channel has a substantially U-shaped transverse
cross-sectional profile with a horizontal base wall and
vertical side walls having a distal end portion and proxi-
mal end portion, wherein each vertical side wall defines
a holding step formed in an upper edge thereof. The flex-
ible beam and the channel are coupled to one another
at their proximal end portions; and the pair of arms of the
flexible beam are in registration with a corresponding
holding step formed in the upper edge of the vertical side
walls.

[0017] A proximal end portion of the pair of vertical side
walls of the channel of the suture clip may include in-
wardly projecting lips for retaining the proximal end por-
tion of the beam within the channel. The proximal end
portions of the beam and channel may be adhesively
coupled to one another.

[0018] The pairofarms ofthe flexible beam may project
beyond the pair of vertical side walls of the channel.
[0019] According to the invention, a suture clip applier
system is provided and includes a suture clip applier for
filing a suture clip onto a suture. The clip applier includes
a housing; an elongated plunger slidably supported in
the housing, the plunger having a distal end portion dis-
posed within the housing and a proximal end portion ex-
tending from a proximal end of the housing; a hollow tube
extending distally from the housing and defining a lumen
therethrough; an actuation member having a distal end
extending into the hollow tube and a proximal end oper-
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atively engaged with the plunger; and a working tip cou-
pled to a distal end of the hollow tube. The working tip
has a substantially U-shaped transverse cross-sectional
profile defining a channel having a base wall and a pair
of spaced apart side walls. The working tip defines a low-
er contact surface along an internal face of the base wall,
and an upper contact surface defined along an upper end
surface of each side wall. The upper contact surface of
each side wall includes a distal recess formed near a
distal end thereof and a proximal recess formed proximal
of the distal recess; and an internal retaining surface on
both side walls parallel to the base wall. The distal end
of the actuation member is configured to engage a suture
clip loaded into the working tip, the suture clip includes
an elongated flexible beam having a distal end portion,
a proximal end portion, a top surface and a bottom sur-
face, the flexible beam further including a pair of arms
extending laterally therefrom; and an elongated rigid
channel, wherein the elongated rigid channel has a sub-
stantially U-shaped transverse cross-sectional profile
with a horizontal base wall and vertical side walls having
a distal end portion and proximal end portion, wherein
each vertical side wall defines a holding step formed in
an upperedge thereof. The flexible beam and the channel
are coupled to one another at their proximal end portions.
The pair of arms of the flexible beam are in registration
with a corresponding holding step formed in the upper
edge of the vertical side walls; and, in use, as the suture
clip is urged in a distal direction relative to the working
tip, the flexible beam is splayed apart from the channel
to open the suture clip for receipt of a suture therein, as
defined in the independent claim 1. Preferred embodi-
ments are defined in the dependent claims 2 to 8.
[0020] The plunger of the clip applier defines a race
formed in a surface thereof, the race includes a plurality
of portions each defining a cam surface of varying depth;
and the clip applier includes a rocker arm having a distal
end portion and proximal end portion, the rocker arm has
a follower pin extending therefrom near the distal end
portion thereof and a retaining pin near the proximal end
portion thereof. The rocker arm is pivotally attached to
the housing by the retaining pin and the follower pin is
slidably disposed with in the race of the plunger to mod-
ulate the motion of the plunger and actuation member.
[0021] The race may define four interconnected cam
portion, with each cam portion having a start position and
an end position and each cam is deepest at its respective
start position and shallowest at its respective end posi-
tion.

[0022] The rocker arm of the clip applier may be elas-
tically deformable laterally from the plunger thereby pro-
viding a biasing force upon the follower pin and plunger
relative to the body.

[0023] The clip applier may further include a biasing
member disposed within the housing and providing a
proximal bias upon the plunger relative to the housing.
The distal recess and the proximal recess formed in each
vertical side wall may be interconnected by a camming
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surface.

[0024] A proximal end portion of the pair of vertical
sides walls of the channel of the suture clip may include
inwardly projecting lips for retaining the proximal end por-
tion of the beam within the channel. The pair of arms of
the suture clip may project beyond the pair of vertical
side walls of the channel thereof.

[0025] According to yet another aspect of the present
disclosure, a method of securing a suture through an
incision is provided. The method includes the steps of
providing a suture clip applier having a working tip con-
figured to retain and fire a suture clip; providing a suture
clip having a biased closed configuration; loading the su-
ture clip into the working tip of the clip applier; translating
the suture clip distally relative to the working tip to a first
position wherein the suture clip is splayed open; inserting
a suture into the opened suture clip; and translating the
suture clip distally relative to the working tip such that the
suture clip is ejected from the working tip and biased to
the closed configuration to close on and to retain the su-
ture.

[0026] According to still another embodiment of the
present disclosure, a method of securing a suture
through an incision is provided and includes the steps of
providing a suture clip applier having a working tip, and
providing a suture clip. The working tip of the suture clip
has a substantially U-shaped transverse cross-sectional
profile defining a channel having a base wall and a pair
of spaced apart side walls. The working tip defines a low-
er contact surface along an internal face of the base wall;
and an upper contact surface defined along an upper end
surface of each side wall. The upper contact surface of
each side wall includes a distal recess formed near a
distal end of thereof and a proximal recess formed prox-
imal of the distal recess; and an internal retaining surface
projecting inwardly from both side walls of the channel.
The suture clip includes an elongated flexible beam hav-
ing a distal end portion, a proximal end portion, a top
surface and a bottom surface, the flexible beam further
including a pair of arms extending laterally therefrom;
and an elongated rigid channel. The elongated rigid
channel of the suture clip has a substantially U-shaped
transverse cross-sectional profile with a horizontal base
wall and a pair of spaced apart vertical side walls having
a distal end portion and a proximal end portion. Each
vertical side wall of the suture clip defines a holding step
formed in an upper edge thereof. The flexible beam and
the channel of the clip are coupled to one another at their
proximal end portions; and the pair of arms of the flexible
beam are in registration with a corresponding holding
step formed in the upper edge of the vertical side walls
of the channel of the clip.

[0027] The method furtherincludes the steps of loading
a suture clip into the working tip such that the vertical
side walls of the clip channel abut the retaining surface
of the working tip, and the laterally extending arms of the
flexible beam rest in the proximal recess of the working
tip; and translating the suture clip distally relative to the
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working tip such that the laterally extending arms of the
suture clip are translated from the proximal recess of the
working tip channel to the distal recess of the working tip
while the clip channel is retained by the internal retaining
surfaces of the working tip such that the distal ends of
the flexible beam and the channel of the suture clip are
separated to define an opening, and so that the distal
end of the suture clip protrudes from the working tip.
[0028] The method further includes the steps of insert-
ing a suture into the opening of the suture clip; and trans-
lating the suture clip distally relative to the working tip
such that the suture clip is ejected from the working tip
and the flexible beam and the channel of the clip are
biased toward one another to close on and retain the
suture.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The presentdisclosure will be more fully appre-
ciated as the same becomes better understood from the
following detailed description when considered in con-
nection with the following drawings, in which:

FIG. 1isaperspective view of a clip applier according
to an embodiment of the present disclosure;

FIG. 2is aperspective view, with the parts separated,
of the clip applier of FIG. 1;

FIG. 2A is an enlarged perspective view illustrating
the connection of a crimp of an actuating member in
a set screw;

FIG. 3 is an enlarged perspective view of the indi-
cated area of detail of Fig. 1, illustrating a clip loaded
in a distal end of the clip applier;

FIG. 4 is a perspective cut-away view of the clip ap-
plier of Fig. 1, illustrated with a body half-section re-
moved therefrom;

FIG.5is an enlarged view of the proximal end portion
of the suture clip applier of Fig. 3;

FIG. 6 is an enlarged perspective view of a suture
clip according to an embodiment of the present dis-
closure, for use in the clip applier of Figs. 1-5;

FIG. 7A is an enlarged cross-sectional view of the
working tip and clip according to section A of FIG. 2;
FIG. 7B is a side view of the working tip and clip of
FIG. 2;

FIGS. 8A-D are schematic illustrations showing a
sequence of operation of the clip applier of FIGS. 1-5;
FIG.9is aperspective view of a clip applier according
to an example not forming part of the invention;
FIG. 10 is a perspective view of the hook-shaped
working tip illustrating an attachment of the suture
clip to a suture;

FIG. 11 is a perspective view of the suture clip shown
secured upon a suture;

FIG. 12is a perspective view of an example not form-
ing part of the invention of a spring clip shown in its
neutral position;

FIG. 13 is a perspective view of the suture clip of
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FIG. 12 shown on a suture; and

FIG. 14 is a perspective view of a suture clip accord-
ing to yet another example not forming part of the
invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0030] While embodiments of the present disclosure
are susceptible to various modifications and alternative
constructions, certain illustrated embodiments thereof
have been shown in the drawings and will be described
below in detail.

[0031] While various embodiments of the invention are
described herein, itis to be distinctly understood that this
invention is not limited thereto but may be variously em-
bodied to practice within the scope of the following claims.
The present invention may be understood more readily
by reference to the following detailed description of the
invention taken in connection with the accompanying
drawing figures, which form a part of this disclosure.
[0032] The present disclosure relates to devices and
methods for applying suture clips in an endoscopic, en-
doluminal, laparoscopic, or other surgical setting.
Throughout the following description, the term "proxi-
mal," will refer to the end of a device or system that is
closest to the operator, while the term "distal" will refer
to the end of the device or system that is farthest from
the operator.

[0033] With reference to FIGS. 1-7B, a clip applier, in
accordance with the present disclosure, is generally des-
ignated as 100. Clip applier 100 includes a body or hous-
ing 110, a plunger 120 disposed substantially within body
110, a hollow outer tube 160 extending from and opera-
tively supported by body 110, a working tip 140 supported
on at a distal end of outer tube 160 and configured for
operation on or with a suture clip 150, and an actuation
member 130 extending through body 110 and hollow out-
er tube 160 and coupled at a proximal end thereof to
plunger 120.

[0034] With reference to FIGS. 1,2 and 4, body 110 is
a hollow, elongated, annular member with a distal end
portion 102 and proximal end portion 104 defining a lon-
gitudinal axis. The distal end portion 102 of body 110 has
a frustoconical profile which narrows to define a distal
opening 112a which is coincident with the exterior cir-
cumference of and supports a proximal end 160b of outer
tube 160. As seen in FIG. 2, body 110 may be formed in
a pair of half-sections 110a, 110b that are joined to one
another using know techniques in the art, such as, for
example, gluing, welding, fastening and the like.

[0035] As shown in FIGS. 1 and 2, it is contemplated
that a substantially frustoconical, hollow strain relief 116,
substantially composed of a complaint material, is dis-
posed or supported at a distal end portion 102 of body
110. Strain relief 116 is configured to permit outer tube
160 to pass therethrough in order to provide a bias to
outer tube 160 in order to help maintain outer tube in
substantially parallel relation with the longitudinal axis.
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[0036] With further reference to FIGS. 1, 2 and 4, a
proximal end portion 104 of body 110 further includes
opposing co-planar annular projections defining finger
engaging loops 114a, 114b.

[0037] WithreferencetoFIG. 4, plunger 120is an elon-
gated substantially cylindrical member defining a distal
body portion 122 disposed within body 110 and a proxi-
mal end portion 123 projecting from the proximal end
portion 104 of body 110. Distal body portion 122 of plung-
er 120 has a pair of opposed, protruding, longitudinally
extending rails 122a (see FIG 5) configured to be slidably
retained within a complementary recess 110c (only one
recess shown in FIG. 2) formed in an internal face of
body half 110b of body 110 so as to facilitate linear trans-
lation along the longitudinal axis of body 110.

[0038] Proximal end portion 123 of plunger 120 pro-
trudes from body 110. Proximal end portion 123 of plung-
er 120, which protrudes from body 110, defines an actu-
ation portion 123a which may be configured to be actu-
ated by an operator’s thumb, linear actuator, or other
linear motion device known in the art.

[0039] Clip applier 100 includes a biasing member 118
disposed within body 110 and retained between the distal
end of plunger 120 and an internal distal surface of body
110.

[0040] Biasing member 118 may be an elastically de-
formable helical coil which provides a biasing force upon
plunger 120 relative to body 110.

[0041] With reference to FIGS. 4 and 5, one or more
sides of distal body portion 122 of plunger 120 are flat-
tened to define a surface 122b. Further, distal body por-
tion 122 includes an audible/tactile feedback member de-
fined by a race 124e formed in surface 122b of distal
body portion 122. Race 124e includes a series of cam
channels 124a-124d, each defining stepped or sloping
cam surfaces 125a-125d. The depth of cam channels
124a-124d is such that they are deepest at the furthest
counter-clockwise point along their respective paths.
Race 124e accommodates a follower pin 126 that is cou-
pled to and projects traversely from an end of a rocker
arm 128 which is itself pivotally connected to body 110
by a proximal pin 129. Rocker arm 128 may be in the
form of a biasing member, such as a leaf spring, to there-
by exert a force upon follower pin 126 relative to body
110 so as to bias follower pin 126 against sloping cam
surfaces 125a-125d of race 124e which provides control
of the plunger stop positions as further detailed below.
[0042] The motion of plunger 120, actuating member
130 and clip 150 are modulated by the travel of follower
pin 126 through race 124e. Plunger 120, actuating mem-
ber 130, and clip 150 cannot be displaced until the prox-
imal end portion 123 of plunger 120 is translated distally
relative to body 110 by the operator, with sufficient force
to overcome the biasing forces of biasing member 118
and rocker arm 128 and displace follower pin 126 along
cam surfaces 125a-125d of race 124e. When plunger
120 is so actuated, follower pin 126 is caused to travel
clockwise through the aforementioned cams. As follower
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pin 126 translates along a particular cam channel 124a-
124d, respective cam surface 125a-125d urges follower
pin 126 out of race 124e and exerts a biasing force on
rocker arm 128. As follower pin 126 passes from one
cam channel 124a-124d to an adjacent cam channel
124a-124d, across the step defined between adjacent
cam surfaces 125a-125d, the bias force of the rockers
arm 128 drive follower pin 126 against a cam surface
125a-125d, thereby creating an audible/tactile indication
to the user. An audible/tactile indication may be provided
for each stage of the firing sequence.

[0043] Withreference to FIGS. 1 and 2, outer tube 160
of clip applier 100 is a hollow elongated tubular member
including a distal end portion 160a, a proximal end portion
160b, and a lumen extending therethrough. Actuation
member 130 is slidably disposed at least partially within
the lumen of outer tube 160. It is contemplated that outer
tube 160 may berigid or flexible. Itis further contemplated
that outer tube 160 is a hollow tube with a substantially
elliptical or rectilinear traverse cross-sectional profile.
[0044] With continued reference to FIGS. 1 and 2, ac-
tuation member 130 of clip applier 100 is a solid shaft
like member including a distal end portion 130a and a
proximal end portion 130b. As mentioned above, distal
end portion 130a of actuation member 130 extends
through the lumen of outer tube 160, and proximal end
portion 130b of actuation member 130 is connected or
secured to distal body portion 122 of plunger 120.
[0045] As seen in FIGS. 2, 2A, 4 and 5, clip applier
includes a set screw 170 disposed in plunger 120 and
secured to actuation member 130. In particular, set screw
170 defines a shaped cavity 170a configured to receive
a stop or crimp 130c affixed to proximal end 130b of ac-
tuation member 130, whereby set screw 170 is axially
and rotatably fixed with respect to actuation member 130.
Additionally, a proximal end 160c of outer tube 160 is
received and secured within a distal end of set screw
170. It is contemplated that proximal end 160c of outer
tube 160 is threadably connected to set screw 170. In
this manner, as set screw 170 is rotated with respected
to outer tube 160, outer tube 160 is axially displaced rel-
ative to actuation member 130. In this manner, set screw
170 functions to enable fine tuning of the position of a
distal tip or distal end portion 130a of actuation member
130 relative to distal end 160a of outer tube 160.
[0046] With reference to FIGS. 3 and 7A, working tip
140 of clip applier 100 is operatively supported atits prox-
imal end portion 140a to a distal end 160a of outer hollow
tube 160. Working tip 140 has a substantially centrally
disposed lumen 144 having a transverse cross-sectional
profile, at the distal end of working tip 140, that is config-
ured to retain clip 150. The shape of working tip 140 is
described in greater detail hereinbelow.

[0047] With reference to FIGS. 3, 7A and 7B, lumen
144 of working tip 140 is enclosed near a proximal end
portion 140b thereof. Meanwhile, a distal end portion
140a of working tip 140 has been cut away to reveal or
expose lumen 144, thereby defining a channel 146 hav-
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ing a pair of contact or cam surfaces 141 along which an
arm 155 of suture clip 150 can travel, as will be described
in greater detail below.

[0048] WithreferencetoFIG. 7A, channel 146 of work-
ing tip 140 includes a base wall 146a and a pair of up-
standing side walls 146b, 146c. Each side wall 146b,
146¢ defines a respective ledge 146d, 146e, extending
into lumen 146 and extending substantially along the
length of working tip 140.

[0049] Withreferenceto FIG. 7B, upstandingside walls
146b, 146¢ have material removed therefrom defining a
cam surface 141 along which traverse arms 155 of clip
150 can travel. Cam surface 141 includes, beginning with
the proximal-most portion of the cam surface 141, a prox-
imal shoulder 141a, a proximal recess 141b, a medial
incline 141c, a distal recess 141d, and a distal ejection
shoulder 141e.

[0050] AsshowninFIG.6,a suture clip 150, according
to the present disclosure, includes a clip beam 151 con-
nected to a clip channel 152. A distal end 152a of clip
channel 152 has a substantially U-shaped traverse
cross-sectional profile with a base wall 152b and a pair
of spaced apart upstanding side walls 152¢, 152d. The
upstanding side walls 152c, 152d of clip channel 152
each have arounded forward edge 153, a distal retaining
step or shoulder 156, and a clip beam recess 157 cut
into the upper surface thereof. Clip channel 152 is dimen-
sioned for slidable reception in lumen 144 of working tip
140 such that upstanding side walls 152c, 152d of clip
channel 152 are disposed beneath ledges 146d, 146e of
side walls 146b, 146¢ of channel 146 of working tip 140.
[0051] Clip beam 151 has a pair of transverse arms
155 extending therefrom at a location disposed proximal-
ly from distal tip 154 of clip beam 153. When the compo-
nents of clip 150 are assembled, clip beam 151 is dis-
posed between upstanding side walls 152c, 152d of clip
channel 152. Further, clip beam 151 and clip channel
152 are secured or coupled at their proximal ends and
separable at their distal ends. The proximal ends of clip
beam 151 and clip channel 152 are coupled to one an-
other by retaining bends 158 extending from side walls
152¢, 152d. It is contemplated that the proximal ends of
clip beam 151 and clip channel 152 may be coupled by
a pin, chemical adhesive, weld, or other coupling or lam-
inating method known in the art.

[0052] It is contemplated that clip beam 151 is con-
structed of a flexible, resilient, springlike-material urging
orbiasingthe assembled clipinto a "closed" configuration
wherein the distance between the distal ends of the clip
beam 151 and clip channel 152 is minimized. It is further
contemplated that clip beam 151 may be substantially
composed of a permanent material such as a metal
(stainless steel or titanium) or a polymer, or a non-per-
manent material such as bio-absorbable natural or man-
made polymer.

[0053] Referring now to FIGS. 8A-8D, a method of us-
ing clip applier 100 and suture clip 150 is shown and will
be discussed. Initially, as shown in FIG. 8A, a clip 150 is
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placed or loaded into the lumen 144 of the working tip
140 either by manually inserting clip 150 or by an auto-
matic dispensing mechanism such that the proximal end
of clip 150 abuts the distal end of the actuation member
130 and the lateral arms 155 of clip 150 rest within cam
surfaces 141 of working tip 140. In particular, lateral arms
155 of clip 150 rest in the nadir 141b of cam surfaces
141, between a proximal shoulder 141a and medial in-
cline 141c of cam surface 141. In this initial configuration,
plunger 122 is disposed at a proximal most position rel-
ative to body 110 such that follower pin 126 is disposed
in a first cam channel portion 124a of race 124e (see
FIG. 5).

[0054] Next, as shown in FIGS. 5 and 8B, as plunger
120 is depressed (i.e., translated distally relative to body
110), follower pin 126 is translated through race 124e
from first cam channel portion 124a to second cam chan-
nel portion 124b. As follower pin 126 is translated from
first cam channel portion 124a to second cam channel
portion 124b, an audible/tactile indication is created, in
the manner described above.

[0055] By depressing plunger 120 to translate plunger
120 distally, actuation member 130 is also translated dis-
tally which translates clip 150 distally such that arm 155
is disposed upon distal recess 141d of cam surfaces 141
of working tip 140. The translation of arm 155 to distal
recess 141d urges clip beam 151 away from beam chan-
nel 152 which is retained by ledges 146d, 146e. This
separates distal beam tip 154 from clip channel 152 to
define opening 127 exposing suture retaining step 156.
[0056] Next, as shown in FIG. 8C, clip applier 100 is
maneuvered to capture a suture 131 in opening 127 or
a suture 131 is moved into opening 127. With suture 131
disposed within opening 127, plunger 120 is further de-
pressed (i.e., translated distally relative to body 110),
thereby translating follower pin 126 through race 124e
from second cam channel portion 124b to third cam chan-
nel portion 124c. As follower pin 126 is translated from
second cam channel portion 124b to third cam channel
portion 124c, an audible/tactile indication is created, in
the manner described above. As plunger 120 is further
depressed, actuating member 130 is further translated
in a distal direction thereby translating clip 150 distally
until arms 155 are moved onto respecting distal ejection
shoulders 141e of working tip 140, thus partially closing
clip 150 (i.e., approximating clip beam 151 and clip chan-
nel 152) onto suture 131.

[0057] Next, as plunger 120 is fully depressed, follower
pin 126 is translated from third cam channel portion 124¢
to fourth channel portion 124d. As follower pin 126 is
translated from third cam channel portion 124c¢ to fourth
cam channel portion 124d, an audible/tactile indication
is created, in the manner described above. As plunger
120 is fully depressed, actuating member 130 is fully
translated in a distal direction to a distal-most portion of
its stroke and ejecting clip 150 from the working tip 140.
As clip 150 is fully ejected, suture 131 is captured be-
tween clip beam 151 and clip channel 152 of clip 150.
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[0058] Finally, as shown in FIG. 8D, after clip 150 has
been ejected from working tip 140 of clip applier 100, clip
150 securely holds a suture 131 between clip channel
151 and clip beam 152.

[0059] Turning now to FIGS. 9-11, an example not
forming part of the invention of a suture clip 250 and a
working tip 240 for a clip applier, is shown and described.
Working tip 240 has a substantially hook-like profile. In
particular, with reference to FIG. 9, the hook-like profile
of working tip 240 includes a transverse recess or notch
242 defined by a pair of coincident curved surfaces 242a,
242b, wherein recess 242 is angled or oriented so as to
define a proximally extending hook 244. As shownin FIG.
9, working tip 240 further defines a longitudinally axially
extending slot 246 configured and dimensioned to re-
ceive suture clip 250 therein.

[0060] AsshowninFIG. 11, suture clip 250 has a sub-
stantially rectangular, flattened profile having a distal end
portion and proximal end portion. Suture clip 250 includes
a pair of spaced apartlegs 252, 254 joined to one another
by a crown or backspan 256. Legs 252, 254 are sepa-
rated from one another to define a slot 258 therebetween.
Each leg 252, 254 includes a respective angled surface
252a, 254a thereby defining a widened mouth or entry
258a of slot 258 for better receiving a suture 131 therein.
A proximal end of slot 258 is dimensioned so as to cinch
and retain suture 131 therein. Backspan 256 of suture
clip 250 may have a generally V-shaped profile.

[0061] Inuse, as shownin FIGS. 9 and 10, with suture
clip 250 loaded into slot 246 of working tip 240, such that
mouth 258a of suture clip 250 is disposed proximal of
notch 242 of working tip 240, a suture 131 is placed into
notch 242 of working tip 240. Preferably, suture 131 is
disposed at a base of notch 242. With suture 131 so
positioned, an actuating member of the clip applier is
manipulated to engage suture clip 250 and urge suture
clip 250 in a distal direction. Suture clip 250 is translated
distally such that suture is first received in mouth 258a
and then advanced into the proximal end of slot 258 of
suture clip 250. With suture clip 250 secured to suture
131, the actuation member of the clip applier may be
retracted and working tip 240 may be disengaged from
suture clip 250.

[0062] Turning now to FIGS. 12 and 13, another ex-
ample not forming part of the invention of a suture clip,
is generally designated as suture clip 350. Suture clip
350 includes a leaf spring 351, a beam 352, and a lever
353. The leaf spring 351 is fixably attached to a proximal
end 352b of beam 352 by, for example, a weld. Mean-
while, leaf spring 351 is fixably attached to a distal end
353a of lever 353 by, for example, a weld. Beam 352
defines a traverse groove 352c formed near distal end
353a and being configured to receive a suture therein. It
is further contemplated that the attachment of beam 352
to lever 353 and leaf spring 351 may be achieved using
a pin, staple, chemical adhesive or other attachment
method known in the art.

[0063] AsshowninFIG. 12, inits neutral configuration
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or atrest, leaf spring 351 maintains the distal ends 352a,
353a of beam 352 and lever 353 in contact with one an-
other and maintains the proximal ends 352b, 353b of
beam 352 and lever 353 separate from one another. With
reference to FIG. 13, when a compressive force is applied
to proximal ends 352b, 353b of beam 352 and lever 353,
the distal ends 352c of beam 352 and lever 353 are sep-
arated from one another to open suture clip 350 and de-
fine a suture entry area 355. With suture clip 350 in an
open condition, a suture 131 may be inserted through
suture entry area 355 and captured into the suture re-
taining groove 352d of beam 352. Once the compressive
force is removed, leaf spring acts on beam 352 and lever
353 to close the suture retaining area 355 and secure
the suture therebetween.

[0064] Turning now to FIG. 14, yet another example
not forming part of the invention of a suture clip, is gen-
erally designated as suture clip 450. Suture clip 450 in-
cludes a backspan or crown 452 and a pair of spaced
apart legs 454, 456 extending therefrom, with each leg
454, 456 being divided into a pair of spaced apart first
and second legs 454a, 454b, and first and second legs
456a, 456b, respectively.

[0065] As seeninFIG. 14, first and second legs 454a,
454b of leg 454 are separated from one another by a
relatively smooth longitudinally extending slot 454c. First
and second legs 456a, 456b of leg 456 are separated
from one another by a relatively smooth longitudinally
extending slot 456¢.

[0066] Further as seen in FIG. 14, first leg 454a of leg
454 and first leg 456a of leg 456 are separated from one
another by a longitudinally extending slot 458 having an
undulating or sinusoidal profile. Also, second leg 454b
of leg 454 and second leg 456b of leg 456 are separated
from one another by a longitudinally extending slot 460
having an undulating or sinusoidal profile.

[0067] Suture clip 450 further includes a pair of longi-
tudinally extending channels 462, 464 formed in opposed
outer surfaces thereof and extending along an entire
length thereof. Each channel 462, 464 is defined by a
pair of opposed ledges or shoulders 462a, 462b and
464a, 464b, respectively. Each ledge or shoulder 4623,
462b and 464a, 464b of respective channel 462, 464
includes a respective cam surface 463a, 463b (the cam
surfaces of ledge or shoulder 464a, 464b notbeing visible
in FIG. 14) projecting towards one another.

[0068] AsshowninFIG. 14 and as can be appreciated
by one skilled in the art, suture clip 450 may be used with
a clip applier that is configured to bias leg 454 and leg
456 apart from one another to receive a suture 131 ther-
ebetween. It is contemplated that as suture clip 450 is
advanced in a distal direction relative to the clip applier
that legs 454, 456 may be biased apart from one another
as the cam surfaces 463a, 463b of legs 454b, 456b and
the cam surfaces of legs 454a, 456a ride against a cor-
responding cam surface of the clip applier.

[0069] Those skilled inthe art, having the benefit of the
teachings of the present invention as herein and above
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set forth, may effect modifications thereto. Such modifi-
cations are to be construed as lying within the scope of
the present invention, as defined by the appended
claims.

[0070] Although specific features of the suture clip ap-
plier are shown in some of the drawings and not in others,
this is for convenience only as each feature may be com-
bined with any or all of the other features in accordance
with the aspects of the present disclosure. Other embod-
iments will occur to those skilled in the art, the invention
being defined by the appended claims.

[0071] Itistobe understood that the illustrated embod-
iments are for the purpose of example. Accordingly, the
illustrated and described embodiments are not intended
to limit the scope of the inventive subject matter only to
those embodiments.

Claims
1. A suture clip applier system, comprising:

(a) a suture clip applier (100) for firing a suture
clip (150) onto a suture (131), the clip applier
comprising:

a housing (110);

an elongated plunger (120) slidably sup-
ported in the housing, the plunger having a
distal end portion (122) disposed within the
housing and a proximal end portion (123)
extending from a proximal end of the hous-
ing;

a hollow tube (160) extending distally from
the housing and defining a lumen there-
through;

an actuation member (130) having a distal
end extending into the hollow tube (160) and
aproximalend operatively engaged with the
plunger (120); and a working tip (140) cou-
pled to a distal end of the hollow tube (160),
wherein the working tip has a substantially
U-shaped transverse cross-sectional pro-
file defining a channel (146) having a base
wall (146a) and a pair of spaced apart side
walls (146b, 146c¢), wherein the working tip
defines:

a lower contact surface along an inter-
nal face of the base wall (146a), and

an upper contact surface defined along
an upper end surface of each side wall
(146b, 146¢c), wherein the upper con-
tact surface of each side wall includes:

a distal ejection shoulder (141e)
and a distal recess (141d) formed
near a distal end of thereof and a
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proximal recess (141b) formed
proximal of the distal recess; and
aninternal retaining surface (146d,
146e) on both side walls parallel to

the base wall, 5
wherein the distal end of the actu-
ation member (130) is configured

to engage a suture clip (150) load-

ed into the working tip (140); and

member thereby translating clip (150) dis-
tally until the arms (155) are moved onto
respecting ejection shoulders (141¢e) of the
working tip partially closing the clip onto su-
ture by approximation of the clip beam (151)
and clip channel (152), and full depression
ofthe plunger causes the actuation member
to be fully translated to a distal most portion
of its stroke resulting in the ejection of the
10 clip (150) from the working tip (140) with the
suture captured between the clip beam
(151) and clip channel (152) of the clip.

(b) a suture clip (150) loadable into and deploy-
able from the working tip (140) of the suture clip
applier, the suture clip comprising:

The clip applier system according to claim 1, wherein

an elongated flexible beam (151) havinga 15 the plunger (120) defines a race (124e) formed in a
distal end portion, a proximal end portion, a surface thereof, the race includes a plurality of por-
top surface and a bottom surface, the flex- tions each defining a cam surface (125a-125d) of
ible beam further including a pair of arms varying depth; and wherein the clip applier includes
(155) extending laterally therefrom; and a rocker arm (128) having a distal end portion and
an elongated rigid channel (152), wherein 20 proximal end portion, the rocker arm has a follower
the elongated rigid channel has a substan- pin (126) extending therefrom near the distal end
tially U-shaped transverse cross-sectional portion thereof and a retaining pin (129) near the
profile with a horizontal base wall (152b) proximal end portion thereof,
and vertical side walls (152c, 152d) having whereby the rocker arm is pivotally attached to the
adistal end portion and a proximal end por- 25 housing (110) by the retaining pin (129) and the fol-
tion, wherein each vertical side wall defines lower pin (126) is slidably disposed with in the race
a holding step (157) formed in an upper of the plunger to modulate the motion of the plunger
edge thereof; and actuation member (130).
wherein the flexible beam (151) and the
channel (152) are coupled to one another 30 The clip applier system according to claim 2, wherein
at their proximal end portions and the pair the race (124e) defines four interconnected cam por-
of arms (155) of the flexible beam are in tion(124a-124d), with each cam portion having a
registration with the corresponding holding start position and an end position and each cam is
step (152) formed in the upper edge of the deepest at its respective start position and shallow-
vertical side walls; 35 est at its respective end position; and/or wherein the
the surgical clip applier (100) enabling load- rocker arm (128) is elastically deformable laterally
ing and securement of a suture (131) in the from the plunger thereby providing a biasing force
clip (150) wherein when the plunger (120) upon the follower pin (126) and plunger (120) relative
of the surgical clip applier is disposed at a to the housing (110).
proximal most position relative to the hous- 40
ing (110), the suture clip (150) is received The clip applier system according to any preceding
in the channel (144) of the working tip (140) claim, further comprising finger loops (114a, 114b)
of the applier (100) with the arms (155) of extending from the housing (110); and/or further
the flexible beam (151) resting in the prox- comprising a biasing member (118) disposed within
imal recess (141b) of the working tip (140) 45 the housing (110) and providing a proximal bias upon
of the clip applier and depression of the the plunger (120) relative to the housing, preferably
plunger to distally translate the plunger and wherein the biasing member is a coil spring.
the actuation member (130) distally trans-
lates the clip (150) such that the arms (155) The clip applier system according to any preceding
are disposed in the distal recess (141d) of 50 claim, wherein the actuation member (130) is con-
the working tip (140) thereby urging the flex- figured to transmit axial translative forces to the su-
ible beam (151) away from the beam chan- ture clip (150).
nel (152) which is retained by the retaining
surfaces (146d, 146e) to separate distal The clip applier system according to any preceding
55

beam tip (154) from the clip channel (152)
to define an opening (127) for receiving a
suture (131), further depression of the
plunger further translates the actuation

claim, wherein the distal recess (141d) and the prox-
imal recess (141b) formed in each vertical side wall
are interconnected by a camming surface (141c).
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7. The clip applier system according to any one of the
preceding claims, wherein a proximal end portion of
the pair of vertical side walls (152c, 152d) of the
channel (152) of the suture clip include inwardly pro-
jecting lips (158) for retaining the proximal end por-
tion of the beam (151) within the channel; and/or
wherein the proximal end portions of the beam and
channel are adhesively coupled to one another.

8. The suture clip applier system according to any one
of the preceding claims, wherein the pair of arms
(155) project beyond the pair of vertical side walls
(152c, 152d) of the channel (152).

Patentanspriiche
1. Nahtklammerapplikatorsystem, umfassend:

(a) einen Nahtklammerapplikator (100) zur Ab-
feuerung einer Nahtklammer (150) auf einen Fa-
den (131), wobei der Klammerapplikator Fol-
gendes umfasst:

ein Gehause (110);

einen langlichen Kolben (120), der ver-
schiebbarin dem Gehéause gelagert ist, wo-
bei der Kolben einen distalen Endabschnitt
(122) aufweist, derinnerhalb des Gehauses
angeordnet ist, und einen proximalen En-
dabschnitt (123), der sich von einem proxi-
malen Ende des Gehauses erstreckt;

ein hohles Rohr (160), das sich distal von
dem Gehause erstreckt und ein Lumen da-
durch definiert;

ein Betatigungsglied (130), das ein distales
Ende aufweist, das sich in das hohle Rohr
(160) erstreckt, und einem proximalen Ende
aufweist, das mit dem Kolben (120) be-
triebsmaRig im Eingriff steht; und

eine Arbeitsspitze (140), die mit einem dis-
talen Ende des hohlen Rohrs (160) gekop-
pelt ist, wobei die Arbeitsspitze ein im We-
sentlichen U-férmiges transversales Quer-
schnittsprofil aufweist, das einen Kanal
(146) mit einer Basiswand (146a) und ei-
nem Paar beabstandeter Seitenwande
(146b, 146¢) definiert, wobei die Arbeits-
spitze Folgendes definiert:

eine untere Kontaktflache entlang einer
Innenflache der Basiswand (146a) und
eine obere Kontaktflache, die entlang
einer oberen Endflache jeder Seiten-
wand (146b, 146¢) definiert ist, wobei
die obere Kontaktflache jeder Seiten-
wand Folgendes einschlieft:
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einen distale  AusstoRansatz
(141e) und eine distale Vertiefung
(141d), die nahe einem distalen
Ende davon ausgebildet sind, und
eine proximale Vertiefung (141b),
die proximal der distalen Vertie-
fung ausgebildet ist; und

eine innere Halteflache (146d,
146e) an beiden Seitenwanden
parallel zur Basiswand,

wobei das distale Ende des Beta-
tigungsglieds (130) konfiguriert ist,
um in eine Nahtklammer (150) ein-
zugreifen, die in die Arbeitsspitze
(140) geladen ist; und

(b) eine Nahtklammer (150), die in die Arbeits-
spitze (140) des Nahtklammerapplikators lad-
bar und aus dieser ausbringbar ist, wobei die
Nahtklammer Folgendes umfasst:

einen langlichen flexiblen Trager (151), der
einen distalen Endabschnitt aufweist, einen
proximalen Endabschnitt, eine Oberseite
und eine Unterseite, wobei der flexible Tra-
ger weiter ein Paar Arme (155) einschlief3t,
die sich seitlich davon erstrecken; und
einen langlichen starren Kanal (152), wobei
der langliche, starre Kanal ein im Wesent-
lichen U-férmiges transversales Quer-
schnittsprofil mit einer horizontalen Basis-
wand (152b) und vertikalen Seitenwanden
(152c, 152d) umfasst, die ein distalen En-
dabschnitt und ein proximalen En-
dabschnitt aufweisen, wobei jede vertikale
Seitenwand eine Haltestufe (157) definiert,
die in einer oberen Kante davon ausgebildet
ist;

wobei der flexible Trager (151) und der Ka-
nal (152) an ihren proximalen Endabschnit-
ten miteinander gekoppelt sind und

das Paarvon Armen (155) desflexiblen Tra-
gers in Ausrichtung mitder entsprechenden
Haltestufe (152) ist, die in der oberen Kante
der vertikalen Seitenwande ausgebildet ist;
wobei der chirurgische Klammerapplikator
(100) das Laden und Befestigen eines Fa-
dens (131) in der Klammer (150) ermdg-
licht, wobei, wenn der Kolben (120) des chi-
rurgischen Klammerapplikators in einer
proximalsten Position relativ zu dem Ge-
hause (110) angeordnet ist,

die Nahtklammer (150) in dem Kanal (144)
der Arbeitsspitze (140) des Applikators
(100) aufgenommen ist, wobei die Arme
(155) des flexiblen Tragers (151) in der pro-
ximalen Vertiefung (141b) der Arbeitsspitze
(140) des Klammerapplikators ruhen und
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das Driicken des Kolbens zur distalen Ver-
schiebung des Kolbens und des Betati-
gungsglieds (130) die Klammer (150) distal
so verschiebt, dass die Arme (155) in der
distalen Vertiefung (141d) der Arbeitsspitze
(140) angeordnet sind, wodurch der flexible
Trager (151) von dem Trégerkanal (152)
weggedrickt wird, der durch die Haltefla-
chen (146d, 146e) gehalten wird, um die
distale Tragerspitze (154) von dem Klam-
merkanal (152) zu trennen, um eine Off-
nung (127) zum Aufnehmen eines Fadens
(131) zu definieren, wobei das weitere Drii-
cken des Kolbens das Betatigungselement
weiter verschiebt, wodurch die Klammer
(150) distal verschoben wird, bis die Arme
(155) auf den AusstoRansatzen (141e) der
Arbeitsspitze bewegt werden, die die Klam-
mer durch Anndhern des Klammertragers
(151) und des Klammerkanals (152) teilwei-
se an den Nahfaden verschliefen und das
vollstdndige Niederdriicken des Kolbens
bewirkt, dass das Betatigungselement voll-
sténdig in den am weitesten distalen Ab-
schnitt seines Hubs bewegt wird, was zum
Auswerfen der Klammer (150) von der Ar-
beitsspitze (140) flhrt, wobei die Naht zwi-
schen dem Klammertrager (151) und dem
Klammerkanal (152) der Klammer einge-
fangen ist.

Klammerapplikatorsystem nach Anspruch 1, wobei
der Kolben (120) einen Laufring (124e) definiert, der
in einer Oberflache davon ausgebildet ist, wobei der
Laufring eine Vielzahl von Abschnitten einschlief3t,
die jeweils eine Nockenoberflache (125a-125d) mit
variierender Tiefe definieren; und wobei der Klam-
merapplikator einen Kipphebel (128) einschliefl’t, der
einen distalen Endabschnitt und einen proximalen
Endabschnitt aufweist, wobei der Kipphebel einen
Folgerstift (126) aufweist, der sich davon nahe sei-
nem distalen Endabschnitt erstreckt und einen Hal-
testift (129) nahe seinem proximalen Endabschnitt
aufweist,

wobei der Kipphebel schwenkbar an dem Gehause
(110) durch den Haltestift (129) angebracht ist und
der Folgerstift (126) verschiebbar in dem Lauf des
Kolbens angeordnet ist, um die Bewegung des Kol-
bens und des Betatigungsglieds (130) zu modulie-
ren.

Klammerapplikatorsystem nach Anspruch 2, wobei
derLaufring (124e) vier miteinander verbundene No-
ckenabschnitte (124a-124d) definiert, wobei jeder
Nockenabschnitt eine Startposition und eine Endpo-
sition aufweist und jeder Nocken an seiner jeweiligen
Startposition am tiefsten und an seiner jeweiligen
Endposition am flachsten ist; und/oder wobei der
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Kipphebel (128) lateral von dem Kolben elastisch
deformierbar ist, wodurch eine Vorspannkraft auf
den Folgerstift (126) und den Kolben (120) relativ zu
dem Gehause (110) ausgetibt wird.

Klammerapplikatorsystem nach einem der vorste-
henden Anspriiche, weiter umfassend Fingerringe
(114a, 114b), die sich von dem Gehause (110) er-
strecken; und/oder weiter umfassend ein Vorspan-
nelement (118), das in dem Gehause (110) ange-
ordnet ist und eine proximale Vorspannung auf den
Kolben (120) relativ zu dem Gehause bereitstellt,
wobei vorzugsweise das Vorspannelement eine
Schraubenfeder ist.

Klammerapplikatorsystem nach einem der vorste-
henden Anspriiche, wobei das Betatigungsglied
(130) konfiguriert ist, um axiale Veschiebungskrafte
auf die Nahtklammer (150) zu lbertragen.

Klammerapplikatorsystem nach einem der vorste-
henden Anspriiche, wobei die distale Vertiefung
(141d) und die proximale Vertiefung (141b), die in
jeder vertikalen Seitenwand ausgebildet sind, durch
eine Nockenflache (141c) miteinander verbunden
sind.

Klammerapplikatorsystem nach einem der vorste-
henden Anspriiche, wobei ein proximaler En-
dabschnitt des Paars vertikaler Seitenwéande (152c,
152d) des Kanals (152) der Nahtklammer nachinnen
vorstehende Ansatze (158) zum Halten des proxi-
malen Endabschnitts des Tragers (151) innerhalb
des Kanals einschlief3t; und/oder wobei die proxima-
len Endabschnitte des Tragers und Kanals klebend
miteinander gekoppelt sind.

Das Nahklammerapplikatorsystem nach einem der
vorstehenden Anspriiche, wobei das Paar von Ar-
men (155) Uber das Paar vertikaler Seitenwande
(152c, 152d) des Kanals (152) vorsteht.

Revendications

Systéme  applicateur
comprenant :

d’agrafes de suture,

(a) unapplicateur d’agrafes de suture (100) pour
appliquer une agrafe de suture (150) sur une
suture (131), I'applicateur d’agrafes
comprenant :

un boitier (110) ;

un piston allongé (120) supporté a coulis-
sement dans le boitier, le piston ayant une
partie d’extrémité distale (122) disposée
dans le boitier et une partie d’extrémité
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proximale (123) s’étendant d’'une extrémité
proximale du boitier ;

un tube creux (160) s’étendant de maniére
distale du boitier et définissant une lumiére
a travers celui-ci ;

un élément d’actionnement (130) ayantune
extrémité distale s’étendant dans le tube
creux (160) et une extrémité proximale en-
gagée en service sur le piston (120) ; etune
pointe de travail (140) couplée a une extré-
mité distale dutube creux (160), dans lequel
la pointe de travail a un profil en coupe trans-
versale sensiblement en forme de U défi-
nissant un canal (146) ayant une paroi de
base (146a) et une paire de parois latérales
(146b, 146¢c) espacées l'une de l'autre,
dans lequel la pointe de travail définit :
une surface de contact inférieure le long
d'une face interne de la paroi de base
(146a) et une surface de contact supérieure
définie le long d’une surface d’extrémité su-
périeure de chaque paroi latérale (146b,
146c¢), dans lequel la surface de contact su-
périeure de chaque paroi latérale
comprend :

un épaulement d’éjection distal (141e)
et une cavité distale (141d) formée a
proximité d’'une extrémité distale de ce-
lui-ci et une cavité proximale (14 1b) for-
mée de maniére proximale a la cavité
distale ; et

une surface de retenue interne (146d,
146e) sur les deux parois latérales pa-
rallélement a la paroi de base,

dans lequel I'extrémité distale de I'élé-
ment d’actionnement (130) est configu-
ré pour s’engager sur une agrafe de su-
ture (150) chargée dans la pointe de
travail (140) ; et

(b) une agrafe de suture (150) qui peut étre char-
gée dans la pointe de travail (140) de I'applica-
teur d’agrafes de suture et déployée de cette
pointe, 'agrafe de suture comprenant :

une poutrelle allongée souple (151) ayant
une partie d’extrémité distale, une partie
d’extrémité proximale, une surface supé-
rieure et une surface inférieure, la poutrelle
souple comprenant en outre une paire de
bras (155) s’étendant latéralement de celle-
ci; et

un canal rigide allongé (152), dans lequel
le canal rigide allongé a un profil en coupe
transversale sensiblement en forme de U
avec une paroi de base horizontale (152b)
et des parois latérales verticales (152c,
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152d) ayant une partie d’extrémité distale
et une partie d’extrémité proximale, dans le-
quel chaque paroi latérale verticale définit
un gradin de soutien (157) formé dans son
bord supérieur ;

dans lequel la poutrelle souple (151) et le
canal (152) sontcouplés 'unal’autre aleurs
parties d’extrémité proximale et les paires
de bras (155) de la poutrelle souple sont en
registre avec le gradin de soutien corres-
pondant (152) formé dans le bord supérieur
des parois latérales verticales ;
I'applicateur d’agrafes chirurgicales (100)
permettant le chargement et la fixation
d’'une suture (131) dans 'agrafe (150) dans
lequel, lorsque le piston (120) de 'applica-
teur d’agrafes chirurgicales est disposé
dans une position la plus proximale par rap-
portau boitier (110), 'agrafe de suture (150)
est recue dans le canal (144) de la pointe
de travail (140) de I'applicateur (100) avec
les bras (155) de la poutrelle souple (151)
qui reposent dans la cavité proximale
(141b) de la pointe de travail (140) de I'ap-
plicateur d’agrafes et la dépression du pis-
ton pour faire subir une translation distale
au piston et a I'élément d’actionnement
(130) fait subir une translation distale a
I'agrafe (150) de sorte que les bras (155)
soient disposés dans la cavité distale
(141d) de la pointe de travail (140) en sorte
de presser la poutrelle souple (151) pour
I'écarter du canal de poutrelle (152) qui est
retenu par les surfaces de retenue (146d,
146e) afin de séparer la pointe distale (154)
de la poutrelle du canal a agrafes (152) afin
de définir une ouverture (127) pour recevoir
une suture (131), tandis qu'une autre dé-
pression du piston fait subir en outre une
translation a I'élément d’actionnement en
sorte de faire subir une translation a I'agrafe
(150) de maniere distale jusqu’a ce que les
bras (155) soient déplacés sur des épaule-
ments d’éjection respectifs (141e) de la
pointe de travail en refermant en partie
I'agrafe sur la suture par rapprochement de
la poutrelle a agrafes (151) et du canal
d’agrafe (152) et une dépression compléte
du piston améne I'élément d’actionnement
asubirunetranslation compléte jusqu’aune
partie la plus distale de sa course entrainant
I'éjection de I'agrafe (150) de la pointe de
travail (140) avec la suture capturée entre
la poutrelle a agrafes (151) et le canal
d’agrafe (152) de 'agrafe.

2. Systéeme applicateur d’agrafes selon la revendica-
tion 1, dans lequel le piston (120) définit une voie de
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roulement (124e) formée dans sa surface, la voie de
roulement comprend une pluralité de parties définis-
sant chacune une surface de came (125a-125d) de
profondeur variable; et dans lequel I'applicateur
d’agrafes comprend un bras basculant (128) ayant
une partie d’extrémité distale et une partie d’extré-
mité proximale, le bras basculant a une clavette sui-
veuse (126) qui s’en étend jusqu’a proximité de sa
partie d’extrémité distale et une clavette de retenue
(129) a proximité de sa partie d’extrémité proximale,
de sorte que le bras basculant soit fixé a pivotement
au boitier (110) par la clavette de retenue (129) et
que la clavette suiveuse (126) soit disposée a cou-
lissement dans la voie de roulement du piston afin
de moduler le mouvement du piston et de I'élément
d’actionnement (130).

Systeme applicateur d’agrafes selon la revendica-
tion 2, dans lequel la voie de roulement (124¢e) définit
quatre parties de came interconnectées (124a-
124d), chaque partie de came ayant une position de
départ et une position de fin et chaque came est la
plus profonde dans sa position de départ respective
et la moins profonde dans sa position de fin
respective ; et/ou dans lequel le bras basculant (128)
peut étre déformé de maniére élastique latéralement
vis-a-vis du piston de maniére a fournir une force de
sollicitation sur la clavette suiveuse (126) et le piston
(120) par rapport au boitier (110).

Systeme applicateur d’agrafes selon 'une quelcon-
que des revendications précédentes, comprenant
en outre des boucles pour doigts (114a, 114b)
s’étendant du boitier (110) ; et/ou comprenant en
outre un élément de sollicitation (118) disposé dans
le boitier (110) et fournissant une sollicitation proxi-
male sur le piston (120) par rapport au boitier, de
préférence dans lequel I'élément de sollicitation est
un ressort hélicoidal.

Systeme applicateur d’agrafes selon 'une quelcon-
que des revendications précédentes, dans lequel
I'élément d’actionnement (130) est configuré pour
transmettre des forces de translation axiale al'agrafe
de suture (150).

Systeme applicateur d’agrafes selon 'une quelcon-
que des revendications précédentes, dans lequel la
cavité distale (141d) et la cavité proximale (141b)
formées dans chaque paroi latérale verticale sont
interconnectées par une surface de came (141c).

Systeme applicateur d’agrafes selon 'une quelcon-
que des revendications précédentes, dans lequel
une partie d’extrémité proximale de la paire de parois
latérales verticales (152c, 152d) du canal (152) de
I'agrafe de suture comprend des lévres (158) faisant
saillie vers l'intérieur pour retenir la partie d’extrémité
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proximale de la poutrelle (151) dans le canal ; et/ou
dans lequel les parties d’extrémité proximales de la
poutrelle et du canal sont collées I'une a l'autre.

Systéme applicateur d’agrafes de suture selon I'une
quelconque des revendications précédentes, dans
lequel la paire de bras (155) fait saillie au-dela de la
paire de parois latérales verticales (152c, 152d) du
canal (152).
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