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DEVICES AND METHODS FOR TISSUE
SEALING AND MECHANICAL CLIPPING

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application claims the benefit of and
priority to U.S. Provisional Application Ser. No. 62/362,107,
filed on Jul. 14, 2016, the entire contents of which are
incorporated herein by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to surgical instru-
ments, and more particularly, to surgical instruments for
sealing and clipping tissue.

BACKGROUND

[0003] Surgical instruments such as energy-based devices
are typically used in conjunction with energy sources (exter-
nal energy sources or portable energy sources incorporated
into the instruments themselves) to apply and control the
application of energy to tissue to thermally treat tissue (e.g.,
heat) to achieve a desired tissue effect. Electrosurgical
forceps, for example, utilize both the mechanical clamping
action of jaw members thereof and the energy provided by
the energy source to heat tissue grasped between the jaw
members for achieving a desired tissue effect such as seal-
ing. Typically, after grasped tissue is sealed, a clinician
advances a blade through the electrosurgical forceps to sever
the sealed tissue while the sealed tissue is disposed between
the jaw members.

[0004] While typical energy-based tissue seals created
with these surgical instruments may provide adequate seal-
ing, it would be advantageous to provide further assurances
of the effectiveness of these energy-based tissue seals.

SUMMARY

[0005] According to one aspect of the present disclosure,
a tissue clip is disclosed that includes an electrode assembly
having elongated first and second electrodes including an
insulator disposed therebetween. The first electrode is con-
figured to connect to a first potential of an electrosurgical
energy source and the second electrode configured to con-
nect to a second potential of the energy source. The elec-
trodes and insulator are deformable to shape the tissue clip
to include upper and lower legs and a twisted central portion
defined therebetween. In aspects, the tissue clip may be
U-shaped or V-shaped.

[0006] The upper leg includes an outer facing portion
having one end of the first electrode configured to remov-
ably and electrically couple to a first jaw member of a
forceps and an inner facing portion including an end of the
second electrode configured to grasp tissue. The lower leg
includes an outer facing portion having an opposite end of
the second electrode configured to removably and electri-
cally couple to a second, opposing jaw member of the
forceps and an inner facing portion including the opposite
end of the first electrode configured to grasp tissue.

[0007] In aspects of the present disclosure the first and
second electrodes are made from a malleable metal and/or
the insulator is made from a malleable, electrically insulative
material.

[0008] In other aspects of the present disclosure at least
one of the inner facing portions of the tissue clip includes
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one or more stop members disposed thereon configured to
control a gap distance between opposing inner facing por-
tions when the tissue clip is deformed.

[0009] Inaspects of the present disclosure, the outer facing
portions of the tissue clip are configured to mechanically
interface with inner peripheral surfaces of the first and
second jaw members. In other aspects, the tissue clip, once
deformed about tissue, is configured to maintain a pressure
on the tissue within the range of about 3 kg/cm® to about 16
kg/em?.

[0010] Still other aspects of the present disclosure include
a method of forming a tissue clip including disposing an
insulative material between first and second elongated elec-
trodes to create an electrode assembly. The method also
includes twisting the electrode assembly along a center
portion thereof, and deforming the electrode assembly to
form a generally U-shaped or V-shaped configuration having
upper and lower legs and the central portion. The upper leg
includes an outer facing portion including one end of the first
electrode configured to removably and electrically couple to
a first jaw member of a forceps and an inner facing portion
including an end of the second electrode configured to grasp
tissue. The lower leg includes an outer facing portion
including an opposite end of the second electrode configured
to removably and electrically couple to a second, opposing
jaw member of the forceps and an inner facing portion
including the opposite end of the first electrode configured
to grasp tissue.

[0011] Other aspects of the present disclosure include a
method of sealing tissue using a tissue clip that includes
disposing an insulative material between first and second
elongated electrodes to create an electrode assembly. The
method also includes twisting the electrode assembly along
a center portion thereof; deforming the electrode assembly
to form a generally U-shaped configuration having upper
and lower legs and the central portion, wherein the upper leg
includes an outer portion having one end of the first elec-
trode configured to removably and electrically couple to a
first jaw member of a forceps and an inner facing portion
including an end of the second electrode configured to grasp
tissue and wherein the lower leg includes an outer portion
having an opposite end of the second electrode configured to
removably and electrically couple to a second, opposing jaw
member of the forceps and an inner facing portion including
the opposite end of the first electrode configured to grasp
tissue; loading the tissue clip into the first and second jaw
members; approximating tissue with the jaw members and
the tissue clip; closing the jaw members and tissue clip about
tissue; energizing the electrodes utilizing an electrosurgical
energy source to create a tissue seal; and releasing the tissue
clip from the jaw members.

[0012] In aspects according to the present disclosure, the
energizing the electrodes includes energizing the jaw mem-
bers. In other aspects, the closing the jaw members and
tissue clip about tissue includes actuating a drive rod from
a laparoscopic forceps. Still in other aspects, the closing the
jaw members and tissue clip about tissue includes closing
the jaw members and tissue clip about the tissue under a
pressure within the range of about 3 kg/cm2 to about 16
kg/em?2.

[0013] Yet in other aspects, the closing the jaw members
and tissue clip about tissue includes creating a gap between
the opposing inner facing portions of the electrodes. The
creating of a gap may include utilizing at least one stop
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member on at least one inner facing portion of one of the
electrodes. The creating of a gap may include utilizing at
least one stop member on at least one inner facing portion of
one of the electrodes to create a gap within a range of about
0.001 inches to about 0.006 inches between opposing inner
facing portions.

[0014] Other aspects, features, and advantages will be
apparent from the description, the drawings, and the claims
that follow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are incorpo-
rated in and constitute a part of this specification, illustrate
embodiments of the disclosure and, together with a general
description of the disclosure given above, and the detailed
description given below, serve to explain the principles of
the disclosure, wherein:

[0016] FIG. 1 is a perspective view of a surgical instru-
ment in accordance with the principles of the present dis-
closure;

[0017] FIG. 2Ais an enlarged, side, perspective view of a
distal portion of the surgical instrument of FIG. 1 shown
with opposing jaw members disposed in an open position;
[0018] FIG. 2B is an enlarged, side, perspective view of
the distal portion of the surgical instrument of FIG. 1 shown
in a closed position;

[0019] FIG. 3A is an enlarged, perspective view of an
elongated electrode assembly for use with the forceps of
FIG. 1;

[0020] FIG. 3B is an enlarged, side, perspective view of a
tissue clip for use with the surgical instrument of FIG. 1
shown in an open position;

[0021] FIG. 3C is an enlarged, side, perspective view of
the tissue clip shown mounted within the jaws of the surgical
instrument of FIG. 1;

[0022] FIG. 3D is an enlarged, side, perspective view of
the tissue clip deformed about tissue; and

[0023] FIG. 4 is a schematic illustration of a medical work
station and operating console in accordance with the present
disclosure.

DETAILED DESCRIPTION

[0024] Particular embodiments of the present disclosure
are described hereinbelow with reference to the accompa-
nying drawings in which like reference numerals designate
identical or corresponding elements in each of the several
views. As used herein, the term “distal” refers to that portion
of the system, device, and/or component(s) thereof, which is
farther from the user, while the term “proximal” refers to
that portion of the system, device, and/or component(s)
thereof, which is closer to the user. In the following descrip-
tion, well-known functions or constructions are not
described in detail to avoid obscuring the present disclosure
in unnecessary detail.

[0025] Surgical systems in accordance with the present
disclosure can include endoscopic and/or open surgical
instruments such as forceps devices, ultrasonic dissection
devices, and/or any other suitable surgical devices. Obvi-
ously, different electrical and mechanical connections and
considerations apply to each particular type of device;
however, the aspects and features of the present disclosure
remain generally consistent regardless of the particular
device used. For a detailed description of the construction
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and operation of exemplary surgical devices, reference may
be made to U.S. Patent Application Publication No. 2013/
0255063, U.S. Patent Application Publication No. 2012/
0083786 and/or U.S. Pat. No. 8,444,664, the entirety of each
of which is incorporated by reference herein.

[0026] In the interest of brevity, surgical systems of the
present disclosure will only be described herein in connec-
tion with an endoscopic surgical forceps.

[0027] Turning now to FIGS. 1, 2A, and 2B, an electro-
surgical endoscopic forceps 10 is provided. Forceps 10 has
a longitudinal axis “A-A” defined therethrough, a housing
20, a handle assembly 30, a rotating assembly 70, a trigger
assembly 80 and an end effector assembly 100 including first
and second jaw members 110 and 120. Jaw members 110
and 120, or portions thereof, may be made from dielectric or
insulative materials such as plastic (e.g., thermoplastic,
thermosetting plastic, etc.), ceramic material, etc.

[0028] The forceps 10 further includes a shaft 12 having a
distal end 14 configured to mechanically engage the end
effector assembly 100 and a proximal end 16 that mechani-
cally engages the housing 20. The forceps 10 also includes
an electrosurgical cable 18 that connects the forceps 10 to a
generator 500 (FIG. 3B) or other suitable power source.
Alternately, the forceps 10 may be configured as a battery
powered instrument. A cable 18, which may include one or
more wires, extends through the shaft 12 to provide elec-
trical energy to one or both of the jaw members 110, 120 of
end effector assembly 100 as described in greater detail
below. The handle assembly 30 supports an electrical switch
50 operatively coupled to the cable 18 to provide electrical
energy from the electrosurgical energy source (e.g., genera-
tor or battery) to one or both of the jaw members 110, 120
upon actuation of the electrical switch 50.

[0029] End effector assembly 100 may be designed as a
unilateral assembly, e.g., where the second jaw member 120
is fixed relative to the shaft 12 and the first jaw member 110
is moveable about a pivot 103 relative to the shaft 12 and the
second jaw member 120. The handle assembly 30 includes
a stationary handle 32 and a movable handle 34 that is
operatively coupled to a drive mechanism 40. The movable
handle 34 is movable relative to the stationary handle 32 to
cause the drive mechanism 40 to pivot the first jaw member
110 about the pivot 103. In some embodiments, the end
effector assembly 100 may alternatively be configured as a
bilateral assembly, e.g., where both the first and second jaw
members 110, 120 are moveable about the pivot 103 relative
to one another and to the shaft 12. Other than jaw member
110 being movable and jaw member 120 being stationary,
jaw members 110 and 120 are generally identical to one
another.

[0030] In certain embodiments, the first and second jaw
members 110, 120 are configured to move in parallel relation
to one another between an open (unapproximated) position
and a closed (approximated) position. A knife assembly 130
may be disposed within the shaft 12 and opposing knife
channels 112, 122 which are defined within the first and
second jaw members 110, 120, respectively, to permit recip-
rocation of a knife blade 132 (FIG. 2A) of the knife
assembly 130 therethrough, e.g., via activation of a trigger
82 of the trigger assembly 80. Knife channels 112, 122 are
positioned in vertical registration with one another and
cooperate as a unit when jaw members 110, 120 are disposed
in a closed (approximated) position to enable reciprocation
of the knife blade 132 through the jaw members 110, 120.



US 2018/0014876 A1l

[0031] Turning now to FIGS. 3A-3D, a clip 140 may be
used to facilitate sealing of tissue “I”. More particularly,
FIG. 3A shows an electrode assembly including a pair of
elongated, malleable electrodes 142 and 144 separated by an
insulating material 143, FIG. 3B shows the electrodes 142
and 144 twisted and deformed into a tissue clip 140 which
is configured for use with end effector 100 of forceps 10,
FIG. 3C shows the tissue clip 140 mounted between jaw
members 110 and 120 of the end effector assembly 100 and
ready for use, and FIG. 3D shows the tissue clip 140 in the
deformed configuration about tissue “T”.

[0032] As mentioned above, elongated electrodes 142 and
144 are made from a malleable, electrically conductive
material to facilitate deformation into a tissue clip 140 for
use with vessel sealing. Each electrode 142 and 144 is
configured to connect to an electrical energy source, e.g.,
generator 500, and conduct respective first and second
electrical potentials through tissue “I” when held between
electrodes 142 and 144. An electrical insulator 143 is
disposed between electrodes 142 and 144 and serves to
isolate the electrodes 142 and 144 during activation and
sealing. Together, electrodes 142 and 144 and insulator 143
form the electrode assembly 146.

[0033] In order to form the tissue clip 140 for use with
vessel sealing procedures as shown in FIG. 3B, the elec-
trodes 142 and 144 are initially twisted 180 degrees proxi-
mate their respective centers 147 and then folded into a
generally U-shaped clip 140. Alternatively, the electrodes
142 and 144 could be formed in a U-shape and then twisted
or simultaneously twisted and formed. In embodiments, a
V-shaped clip may be formed. Once formed, electrode 142
includes upper and lower portions 1424, 1426 and electrode
144 includes upper and lower portions 144a, 1445. By
initially twisting (or folding then twisting) the electrodes
142 and 144 and forming the tissue clip 140, electrode
portion 144a and clectrode portion 1425 form the inner
facing surface of tissue clip 140 which mutually grip tissue
when the electrodes 142 and 144 are deformed. Portions
142a and 1445 form the outer peripheral surface of clip 140
and are configured to electrically couple to respective first
and second electrical potentials via electrical connectors 160
and 162. When mounted within end effector assembly 100
and as shown in FIG. 3B, upper portion 142a releasably
engages inner surface 111 of jaw member 110 and once
energized, supplies energy to lower portion 1425 and lower
portion 1445 releasably engages inner surface 121 of jaw
member 120 and once energized, supplies energy to upper
portion 144a. Upper portion 142q and lower portion 1445 of
tissue clip 140 may include one or more mechanical features
to releasably engage the inner peripheral surfaces of respec-
tive jaw members 110 and 120.

[0034] In use, the movable handle 34 is actuated to enable
the first and second jaw members 110, 120 to move from the
open position to the closed position to thereby grasp tissue
“T” disposed between the first and second jaw members 110,
120 while deforming the tissue clip 140 onto the tissue “T”
disposed between the first and second jaw members 110,
120. As the first and second jaw members 110, 120 move
toward the closed position, electrode portions 144a and
142b engage tissue “T” such that, upon activation, electro-
surgical energy is transmitted through tissue “T” to create a
tissue seal. Electrosurgical energy can be supplied to the
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electrode portions 144a and 1424 prior to, during, and/or
after deformation of the tissue clip 140 depending upon a
particular purpose.

[0035] Once deformed about tissue “T” and energized to
create a tissue seal, tissue clip 140 may be released from the
jaw members 110 and 120 and removed by the surgeon and
the tissue “T” may be cut along the tissue seal if desired.
Alternatively, tissue clip 140 including electrode 142, elec-
trode 144 and insulation 143 may be made from biodegrad-
able materials that dissolve over time and, in such cases,
tissue clip 140 may be left in situ. In embodiments, a second
clip (not shown) may be deformed and energized adjacent
the initial clip 140 to create a second tissue seal. A knife or
cutting element 132 may be utilized to cut the tissue “T”
between the two tissue seals.

[0036] One or more mechanical interfaces (not shown)
may be employed to mount tissue clip 140 within jaw
members 110 and 120 respectively, e.g., flanges, snap-like
features, grooves, detents, etc. In embodiments, upon defor-
mation, the mechanical interfaces that mount the tissue clip
140 to the jaw members 110 and 120 may likewise deform
and automatically release the tissue clip 140 once fully
deformed. In other embodiments, one or more of the
mechanical interfaces may automatically reset after defor-
mation and release of the tissue clip 140 to facilitate align-
ment and mounting a second or additional tissue clips 140.
Yet in other embodiments, the tissue clip 140 is simply
retained within the jaw members 110 and 120 via friction-fit
engagement.

[0037] In embodiment, the tissue clip 140 may be
mounted within the jaw members 110 and 120 in a skewed
of laterally offset orientation such that the knife channels 112
and 122 are exposed. Once the tissue clip 140 is deformed
and energized about tissue “T”, the knife blade 132 may be
advanced along the side of the tissue clip 140 to cut the
tissue “T” (or vessel). In this scenario, the tissue clip 140 is
intended for use as an end clip when the opposite end of the
tissue “T” is being removed. Alternatively, this jaw member
110 and 120 and tissue clip 140 arrangement may be utilized
between two clips and the knife blade 132 may be advanced
to sever tissue disposed between the two tissue clips once
deformed and a seal is created on either side of the tissue
“T”. Clip may also include one or more channels (not
shown) defined therein that allow the knife 132 to translate
through the tissue clip 140 once the tissue clip 140 is
deformed.

[0038] Any of the presently disclosed clips can be formed
of any suitable bio-compatible material. In some embodi-
ments, any of the presently disclosed clips, or portions
thereof, may be formed of a dielectric material. In certain
embodiments, any of the presently disclosed clips, or por-
tions thereof, may be formed of an electrically conductive
material, whereby any of the presently disclosed clips may
be utilized as an electrical conduit (e.g., via any of the
presently described tissue-contacting surfaces) for conduct-
ing electrically energy directly and/or indirectly to tissue
“T” to facilitate sealing of the tissue “T.”

[0039] Any of the presently described jaw members 110
and 120, or portions thereof, may be made include dielectric
or insulative material such as plastic (e.g.. thermoplastic,
thermosetting plastic, etc.), ceramic material, etc.

[0040] In some embodiments, one or more stop members
220 may be included on any of the presently described
tissue-contacting portions of electrodes 144a, 1425 (inner
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portions of the tissue clip 140). The stop members 220 may
be made from insulative, non-conductive or conductive
materials depending upon a particular purpose and depend-
ing upon the particular configuration of stop members 220
and various applicable electrical considerations. Such stop
members 220 may function to provide a specific gap dis-
tance “G” between the tissue contacting portions 144a and
1425 of the electrodes 144 and 1425 when the tissue clip 140
is deformed which prevents the tissue-contacting portions
144a and 1426 from contacting one another during the
transmission of electrical energy and provides for a higher
quality seal. In embodiments, the gap “G” is within a range
of about 0.001 inches to about 0.006 inches.

[0041] In embodiments, the forceps 10 may be configured
to close the jaw menibers 110 and 120 and the tissue clip 140
about tissue under a particular closure pressure within the
range of about 3 kg/em” to about 16 kg/cm®. Once deformed
and released from the jaw members 110 and 120, the tissue
clip 140 may be designed to maintain the closure pressure
within the above pressure range while deformed.

[0042] A method of forming a tissue clip 140 is also
disclosed and includes disposing an insulative material 143
between first and second elongated electrodes 142 and 144
to create an electrode assembly 146. The method also
includes twisting the electrode assembly 146 along a center
portion 147 thereof; and deforming the electrode assembly
146 to form a generally U-shaped or V-shaped configuration
having upper and lower legs 141a and 1415 and the central
portion 147. The upper leg 141qa includes an outer facing
portion including one end of the first electrode 1424 con-
figured to removably and electrically couple to a first jaw
member 110 of a forceps 10 and an inner facing portion
including an end of the second electrode 144a configured to
grasp tissue. The lower leg 1415 includes an outer facing
portion including an opposite end of the second electrode
144b configured to removably and electrically couple to a
second, opposing jaw member 120 of the forceps 10 and an
inner facing portion including the opposite end of the first
electrode 1425 configured to grasp tissue.

[0043] A method of sealing tissue using a tissue clip 140
is also disclosed herein and includes disposing an insulative
material 143 between first and second elongated electrodes
142 and 144 to create an electrode assembly 146. The
method also includes twisting the electrode assembly 146
along a center portion 147 thereof; deforming the electrode
assembly 146 to form a generally U-shaped configuration
having upper and lower legs 141a and 1415, respectively,
and the central portion 147, wherein the upper leg 141a
includes an outer portion having one end of the first elec-
trode 142 configured to removably and electrically couple to
a first jaw member 110 of a forceps 10 and an inner facing
portion including an end of the second electrode 144a
configured to grasp tissue, the lower leg 1415 including an
outer portion having an opposite end of the second electrode
144b configured to removably and electrically couple to a
second, opposing jaw member 120 of the forceps 10 and an
inner facing portion including the opposite end of the first
electrode 142b configured to grasp tissue; loading the tissue
clip 140 into the first and second jaw members 110 and 120,
respectively; approximating tissue with the jaw members
110 and 120 and the tissue clip 140; closing the jaw
members 110 and 120 and tissue clip 140 about tissue;
energizing the electrodes 142 and 144 utilizing an electro-
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surgical energy source 500 to create a tissue seal; and
releasing the tissue clip 140 from the jaw members 110 and
120.

[0044] Energizing the electrodes 142 and 144 may include
energizing the jaw members 110 and 120 which, in turn,
energize the upper and lower legs 141a and 14156 of the
tissue clip 140. The closing the jaw members 110 and 120
and tissue clip 140 about tissue includes actuating a drive
rod 40 from forceps 10. The closing of the jaw members 110
and 120 and tissue clip 140 about tissue “I”” may include
closing the jaw members 110 and 120 and tissue clip 140
about the tissue under a pressure within the range of about
3 kg/em? to about 16 kg/em?.

[0045] In embodiments, the closing the jaw members 110
and 120 and tissue clip 140 about tissue includes creating a
gap “G” between the opposing inner facing portions 144a
and 1425 of the electrodes 142 and 144. The creating of a
gap “G” may include utilizing at least one stop member 220
on at least one inner facing portion of one of the electrodes,
e.g., portion 1425. The creating of a gap “G” may include
utilizing at least one stop member 220 on at least one inner
facing portion of one of the electrodes, e.g., portion 1425, to
create a gap “G” within a range of about 0.001 inches to
about 0.006 inches between opposing inner facing portions
1425 and 144a.

[0046] The various embodiments disclosed herein may
also be configured to work with robotic surgical systems and
what is commonly referred to as “Telesurgery.” Such sys-
tems employ various robotic elements to assist the surgeon
and allow remote operation (or partial remote operation) of
surgical instrumentation. Various robotic arms, gears, cams,
pulleys, electric and mechanical motors, etc. may be
employed for this purpose and may be designed with a
robotic surgical system to assist the surgeon during the
course of an operation or treatment. Such robotic systems
may include remotely steerable systems, automatically flex-
ible surgical systems, remotely flexible surgical systems,
remotely articulating surgical systems, wireless surgical
systems, modular or selectively configurable remotely oper-
ated surgical systems, etc.

[0047] The robotic surgical systems may be employed
with one or more consoles that are next to the operating
theater or located in a remote location. In this instance, one
team of surgeons or nurses may prep the patient for surgery
and configure the robotic surgical system with one or more
of the instruments disclosed herein while another surgeon
(or group of surgeons) remotely control the instruments via
the robotic surgical system. As can be appreciated, a highly
skilled surgeon may perform multiple operations in multiple
locations without leaving his/her remote console which can
be both economically advantageous and a benefit to the
patient or a series of patients.

[0048] The robotic arms of the surgical system are typi-
cally coupled to a pair of master handles by a controller. The
handles can be moved by the surgeon to produce a corre-
sponding movement of the working ends of any type of
surgical instrument (e.g., end effectors, graspers. knifes,
scissors, etc.) which may complement the use of one or more
of the embodiments described herein. The movement of the
master handles may be scaled so that the working ends have
a corresponding movement that is different, smaller or
larger, than the movement performed by the operating hands
of the surgeon. The scale factor or gearing ratio may be
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adjustable so that the operator can control the resolution of
the working ends of the surgical instrument(s).

[0049] The master handles may include various sensors to
provide feedback to the surgeon relating to various tissue
parameters or conditions, e.g., tissue resistance due to
manipulation, cutting or otherwise treating, pressure by the
instrument onto the tissue, tissue temperature, tissue imped-
ance, etc. As can be appreciated, such sensors provide the
surgeon with enhanced tactile feedback simulating actual
operating conditions. The master handles may also include
a variety of different actuators for delicate tissue manipula-
tion or treatment further enhancing the surgeon’s ability to
mimic actual operating conditions.

[0050] Referring also to FI1G. 4, a medical work station is
shown generally as work station 1000 and generally may
include a plurality of robot arms 1002, 1003; a control
device 1004; and an operating console 1005 coupled with
the control device 1004. The operating console 1005 may
include a display device 1006, which may be set up in
particular to display three-dimensional images; and manual
input devices 1007, 1008, by means of which a person (not
shown), for example a clinician, may be able to telemanipu-
late the robot arms 1002, 1003 in a first operating mode.
[0051] Each of the robot arms 1002, 1003 may include a
plurality of members, which are connected through joints,
and an attaching device 1009, 1011, to which may be
attached, for example, a surgical tool “ST” supporting an
end effector 1100 (e.g., a pair of jaw members), in accor-
dance with any one of several embodiments disclosed
herein, as will be described in greater detail below.

[0052] The robot arms 1002, 1003 may be driven by
electric drives (not shown) that are connected to the control
device 1004. The control device 1004 (e.g., a computer) may
be set up to activate the drives, in particular by means of a
computer program, in such a way that the robot arms 1002,
1003, their attaching devices 1009, 1011 and thus the
surgical tool (including the end effector 1100) execute a
desired movement according to a movement defined by
means of the manual input devices 1007, 1008. The control
device 1004 may also be set up in such a way that it regulates
the movement of the robot arms 1002, 1003 and/or of the
drives.

[0053] The medical work station 1000 may be configured
for use on a patient “P” lying on a patient table 1012 to be
treated in a minimally invasive manner by means of the end
effector 1100. The medical work station 1000 may also
include more than two robot arms 1002, 1003, the additional
robot arms likewise connected to the control device 1004
and telemanipulatable by means of the operating console
1005. A medical instrument or surgical tool (including an
end effector 1100) may also be attached to the additional
robot arm. The medical work station 1000 may include a
database 1014 coupled with the control device 1004. In
some embodiments, pre-operative data from patient/living
being “P” and/or anatomical atlases may be stored in the
database 1014.

[0054] Persons skilled in the art will understand that the
structures and methods specifically described herein and
shown in the accompanying figures are non-limiting exem-
plary embodiments, and that the description, disclosure, and
figures should be construed merely as exemplary of particu-
lar embodiments. It is to be understood, therefore, that the
present disclosure is not limited to the precise embodiments
described, and that various other changes and modifications
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may be effected by one skilled in the art without departing
from the scope or spirit of the disclosure. Additionally, the
elements and features shown or described in connection with
certain embodiments may be combined with the elements
and features of certain other embodiments without departing
from the scope of the present disclosure, and that such
modifications and variations are also included within the
scope of the present disclosure. Accordingly, the subject
matter of the present disclosure is not limited by what has
been particularly shown and described.

1. A tissue clip, comprising:

an electrode assembly including elongated first and sec-

ond electrodes having an insulator disposed therebe-
tween, the first electrode configured to connect to a first
potential of an electrosurgical energy source and the
second electrode configured to connect to a second
potential of the energy source, the electrodes and
insulator deformable to shape the tissue clip including
upper and lower legs and a twisted central portion
defined therebetween,

wherein the upper leg includes an outer facing portion

having one end of the first electrode configured to
removably and electrically couple to a first jaw member
of a forceps and an inner facing portion including an
end of the second electrode configured to grasp tissue,
the lower leg including an outer facing portion having
an opposite end of the second electrode configured to
removably and electrically couple to a second, oppos-
ing jaw member of the forceps and an inner facing
portion including the opposite end of the first electrode
configured to grasp tissue.

2. A tissue clip according to claim 1 wherein the first and
second electrodes are made from a malleable metal.

3. A tissue clip according to claim 1 wherein the insulator
is made from a malleable, electrically insulative material.

4. A tissue clip according to claim 1 wherein at least one
of the inner facing portions of the tissue clip includes a stop
member disposed thereon configured to control a gap dis-
tance between opposing inner facing portions when the
tissue clip is deformed.

5. Atissue clip according to claim 1 wherein the tissue clip
is U-shaped.

6. A tissue clip according to claim 1 wherein the outer
facing portions of the tissue clip are configured to mechani-
cally interface with inner peripheral surfaces of respective
first and second jaw members.

7. A tissue clip according to claim 1 wherein, once
deformed about tissue, the tissue clip is configured to
maintain a pressure on the tissue within the range of about
3 kg/em? to about 16 kg/cm®.

8. A method of forming a tissue clip, comprising:

disposing an insulative material between first and second

elongated electrodes to create an electrode assembly;
twisting the electrode assembly along a center portion
thereof; and

deforming the electrode assembly to form a generally

U-shaped configuration having upper and lower legs
and the central portion, wherein the upper leg includes
an outer facing portion having one end of the first
electrode configured to removably and electrically
couple to a first jaw member of a forceps and an inner
facing portion including an end of the second electrode
configured to grasp tissue, the lower leg including an
outer facing portion having an opposite end of the
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second electrode configured to removably and electri-
cally couple to a second, opposing jaw member of the
forceps and an inner facing portion including the oppo-
site end of the first electrode configured to grasp tissue.

9. A method of sealing tissue using a tissue clip, com-

prising:

disposing an insulative material between first and second
elongated electrodes to create an electrode assembly;

twisting the electrode assembly along a center portion
thereof;

deforming the electrode assembly to form a generally
U-shaped configuration having upper and lower legs
and the central portion, wherein the upper leg includes
an outer portion having one end of the first electrode
configured to removably and electrically couple to a
first jaw member of a forceps and an inner facing
portion including an end of the second electrode con-
figured to grasp tissue, the lower leg including an outer
portion having an opposite end of the second electrode
configured to removably and electrically couple to a
second, opposing jaw member of the forceps and an
inner facing portion including the opposite end of the
first electrode configured to grasp tissue;

loading the tissue clip into the first and second jaw
members;

approximating tissue with the jaw members and the tissue
clip;
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closing the jaw members and tissue clip about tissue;

energizing the electrodes utilizing an electrosurgical

energy source to create a tissue seal; and

releasing the tissue clip from the jaw members.

10. A method according to claim 9 wherein the energizing
the electrodes includes energizing the jaw members.

11. A method according to claim 9 wherein the closing the
jaw members and tissue clip about tissue includes actuating
a drive rod from a laparoscopic forceps.

12. A method according to claim 9 wherein the closing the
jaw members and tissue clip about tissue includes closing
the jaw members and tissue clip about the tissue under a
pressure within the range of about 3 kg/cm?® to about 16
kg/em”.

13. A method according to claim 9 wherein the closing the
jaw members and tissue clip about tissue includes creating
a gap between the opposing inner facing portions of the
electrodes.

14. A method according to claim 13 wherein the creating
a gap includes utilizing at least one stop member on at least
one inner facing portion of one of the electrodes.

15. A method according to claim 13 wherein the creating
a gap includes utilizing at least one stop member on at least
one inner facing portion of one of the electrodes to create a
gap within a range of about 0.001 inches to about 0.006
inches between opposing inner facing portions.

* ok %k



patsnap

TREMOF) ATHAZHMIMRIFHEEN ST E
[F(RE)E US20180014876A1 K (aH)A 2018-01-18
RiES US15/627571 RiEH 2017-06-20

HRIFRE(ERMR)AGE) AREREKAT
B (T M) A(F) COVIDIEN LP

HETHF(FFRN)AGE) COVIDIEN LP

[FRIRBAA ALLEN IV JAMES D

RBAAN ALLEN, IV, JAMES D.

IPCH %S A61B18/14 A61B17/08 A61B17/10 A61B18/00

CPCH¥S A61B18/1445 A61B17/10 A61B2018/0063 A61B2018/00184 A61B17/083 A61B17/122 A61B17/1285

A61B2017/00929 A61B2017/00946 A61B2018/1465

LN 62/362107 2016-07-14 US
H A A FF 328k US10517665

NEBGELE Espacenet  USPTO
BEOF)

—MEALAR  BEERE-NE_BRNBRAH , LEEREET]
ZF, BREENEZIEERNEAR BN, BRNELEEITRR
8, EALARKE N EELRMN TR , HEEFRMAFREBD, L
RREEAEBLMAEES , SNEED EE THFEGEEDH TS —
HOWE—BRO—iw , AEID SHEREE N TELELESE ZBR
—i, MRREFENEBSNANELS |, SNESD EA A FHBERETE
THOME - BRMAEX R , REIRD DIEE — BRI IR B
ERNUEALR,



https://share-analytics.zhihuiya.com/view/cbd37647-9fd3-4279-8e16-ccc4b914a4e3
https://worldwide.espacenet.com/patent/search/family/060941631/publication/US2018014876A1?q=US2018014876A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220180014876%22.PGNR.&OS=DN/20180014876&RS=DN/20180014876

