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Description

BACKGROUND

Technical Field

[0001] The present disclosure relates to an apparatus
for performing a surgical procedure and, more particu-
larly, to an electrosurgical apparatus including an end
effector having a pair of jaw members for providing a
mechanical advantage at the end effector.

Background of Related Art

[0002] Electrosurgical instruments, e.g., electrosurgi-
cal endoscopic forceps, are well known in the medical
arts and typically include a housing, a handle assembly,
a shaft and an end effector assembly attached to a distal
end of the shaft. The end effector includes jaw members
configured to manipulate tissue. Typically, the electro-
surgical instrument is operatively and selectively coupled
to an RF power source that is in operative communication
with a control system for performing an electrosurgical
procedure. Electrosurgical endoscopic forceps utilize
both mechanical clamping action and electrical energy
to effect hemostasis by heating tissue and blood vessels
to coagulate, cauterize, seal, cut, desiccate, and/or fulgu-
rate tissue.
[0003] Typically, the jaw members include a highly
conductive seal plate and are pivotably coupled to one
another via one or more mechanical interfaces that pro-
vide a point of pivot for one or both jaw members. For
example, in certain instances, a cam slot including a cam
pin operably disposed therein and a pivot pin are operably
coupled to the end effector and/or one or both jaw mem-
bers. In this instance, the cam slot, cam pin and pivot pin
collectively pivot and close one or both jaw members.
For added structural integrity, the cam slot, cam pin and
pivot pin are fabricated from metal.
[0004] In certain instances, to facilitate moving the jaw
members from an open position for grasping tissue to a
closed position for clamping tissue (or vice versa) such
that a consistent, uniform tissue effect (e.g., tissue seal)
is achieved, one or more types of suitable devices are
operably associated with the electrosurgical endoscopic
forceps. For example, in some instances, one or more
types of springs, e.g., a compression spring, are operably
coupled to the handle assembly associated with the elec-
trosurgical endoscopic forceps. In this instance, the
spring is operatively associated with a drive assembly to
facilitate actuation of a movable handle associated with
the handle assembly to ensure that a specific closure
force between the jaw members is maintained within one
or more suitable working ranges.
[0005] In certain instances, the shaft bends or deforms
during the course of an electrosurgical procedure. For
example, under certain circumstances, a clinician inten-
tionally bends or articulates the shaft to gain mechanical

advantage at the surgical site. Or, under certain circum-
stances, the surgical environment causes unintentional
or unwanted bending or flexing of the shaft, such as, for
example, in the instance where the shaft is a component
of a catheter-based electrosurgical endoscopic forceps.
When the shaft is bent or deformed, there are frictional
losses associated with a drive wire or cable translating
through the shaft from the spring in the housing, which,
in turn, diminishes, impedes and/or prevents effective
transfer of the closure force that is needed at the jaw
members. Moreover, the frictional losses also lessen the
operative life of the spring, which, in turn, ultimately less-
ens the operative life of the surgical instrument. The
spring allows for more flexibility when passing through
curves in the catheter.
[0006] An increased mechanical advantage and/or
mechanical efficiency with respect to transferring the clo-
sure force(s) from the handle assembly to the jaw mem-
bers may prove advantageous in the relevant art.
[0007] US 2006/0217697 A1 discloses a surgical ap-
paratus for severing and welding tissue, in particular
blood vessels. The apparatus includes an elongated
shaft having a pair of relatively movable jaws at a distal
end thereof. A control handle provided on the proximal
end of the elongated shaft includes controls for opening
and closing the jaws. A force-limiting mechanism provid-
ed either within the control handle or in the elongated
shaft limits the pressure applied to the tissue by the jaws
to ensure that the tissue is severed and the ends effec-
tively welded within a short amount of time.

SUMMARY

[0008] The invention is described in claim 1. Preferred
embodiments of the invention are described in the de-
pendent claims. In accordance with one aspect of the
present disclosure, an end effector assembly is provided.
The end effector assembly includes a pair of first and
second jaw members configured to move from a first po-
sition in spaced relation relative to one another to a sec-
ond position for grasping tissue therebetween. The end
effector assembly further includes an actuation mecha-
nism configured to actuate the first and second jaw mem-
bers relative to an elongated shaft attached to a catheter
having a longitudinal axis defined therethrough. Addition-
ally, a spring mechanism is disposed between a support-
ing member and a distal most end of the elongated shaft,
the spring mechanism configured to apply constant seal-
ing pressure between the first and second jaw members
irrespective of angular displacement of the elongated
shaft.
[0009] In accordance with another aspect of the
present disclosure, the first position defines a gap be-
tween the supporting member and the distal most end of
the elongated shaft. In accordance with yet another as-
pect of the present disclosure, the elongated shaft and
the catheter are bendable or flexible and the actuation
mechanism includes at least one drive element.
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[0010] In accordance with another aspect of the
present disclosure, a cam pin is mounted by the support-
ing member, which rides on a cam slot in the first jaw
member, such that the first jaw member closes with re-
spect to the second jaw member. The cam slot is dis-
posed at an angle relative to the longitudinal axis defined
by the elongated shaft. The actuation mechanism causes
a camming member to be slidably received within a cavity
of the second jaw member to allow reception of the cam
pin.
[0011] In accordance with yet another aspect of the
present disclosure, the spring mechanism is selected
from a group including a coil spring, and a cantilever
spring. The spring mechanism is rated at less than 120
pounds per square inch (830kPa). The spring mecha-
nism provides a closure force of about 3kg/cm2 to about
16kg/cm2 between the pair of jaw members.
[0012] In accordance with a second aspect of the
present disclosure, a tissue contacting surface of one of
the first and second jaw members includes a cutting as-
sembly. A second actuation mechanism actuates the cut-
ting assembly to slidingly advance across the tissue con-
tacting surface of the second jaw member along the lon-
gitudinal axis defined by the elongated shaft to cut tissue
disposed between the pair of jaw members.
[0013] In accordance with another aspect of the
present disclosure, an end effector assembly is provided.
The end effector assembly includes a pair of first and
second jaw members configured to move from a first po-
sition in spaced relation relative to one another to a sec-
ond position for grasping tissue therebetween. An actu-
ation mechanism is configured to actuate the first and
second jaw members relative to an elongated shaft at-
tached to a catheter having a longitudinal axis defined
therethrough. A spring mechanism is disposed between
a supporting member and a distal most end of the elon-
gated shaft, the spring mechanism configured to apply
constant sealing pressure between the first and second
jaw members irrespective of angular displacement of the
elongated shaft. Additionally, a cam slot is configured to
cooperate with the supporting member to receive a cam
pin therethrough.
[0014] In this description reference is made to benda-
ble members. These members are also referred to as
turnable members or flexible members. In the descrip-
tions set out herein, terms such as "bendable section,"
"bendable segment," "bendable motion member," or
"turnable member" refer to an element of the instrument
that is controllably bendable in comparison to an element
that is pivoted at a joint. The bendable elements of the
present disclosure enable the fabrication of an instrument
that bends in any direction without any singularity and
that is further characterized by a ready capability to bend
in any direction, all with a single unitary or uni-body struc-
ture. A definition of these bendable motion members may
be: an instrument element, formed either as a controller
or something that is controlled, and that is capable of
being constrained by tension or compression forces to

deviate from a straight line to a curved configuration with-
out any sharp breaks and/or angularity.
[0015] In the figures and in the description that follows,
in which like reference numerals identify similar or iden-
tical elements, the term "proximal" refers to the end of
the apparatus which is closest to the operator during use,
while the term "distal" refers to the end which is farthest
from the operator, as is traditional.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Various embodiments of the presently dis-
closed surgical instrument or end effector assembly are
described hereinbelow with references to the drawings,
wherein:

FIG. 1 is a side view of an end effector assembly,
with a pair of jaw members shown in a closed posi-
tion, in accordance with a first embodiment of the
present disclosure;
FIG. 2 is a side view of the end effector assembly,
with the pair of jaw members shown in an open po-
sition, in accordance with the first embodiment of the
present disclosure;
FIG. 3 is a perspective, front view of the end effector
assembly, with the pair of jaw members shown in
the open position, in accordance with the first em-
bodiment of the present disclosure;
FIG. 4 is a side view of the end effector assembly,
with the pair of jaw members shown in the closed
position, where a cutting knife assembly is not ex-
posed, in accordance with a second embodiment of
the present disclosure;
FIG. 5 is a side view of the end effector assembly,
with the pair of jaw members shown in the open po-
sition, where the cutting knife assembly is exposed,
in accordance with the second embodiment of the
present disclosure;
FIG. 6 is a perspective, front view of the end effector
assembly, with the pair of jaw members shown in
the open position, where the cutting knife assembly
is exposed, in accordance with the second embod-
iment of the present disclosure;
FIG. 7 is an exploded view of the end effector as-
sembly of FIG. 3 with parts separated, in accordance
with the present disclosure;
FIG. 8 is an exploded view of the end effector as-
sembly of FIG. 6 with parts separated, in accordance
with the present disclosure; and
FIG. 9 is a side view of the end effector assembly,
with the pair of jaw members shown in the closed
position, where a gap "G" is depicted when the jaw
members are not latched, in accordance with the
present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0017] Further scope of applicability of the present dis-
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closure will become apparent from the detailed descrip-
tion given hereinafter. However, it should be understood
that the detailed description and specific examples, while
indicating particular embodiments of the present disclo-
sure, are given by way of illustration only, since various
changes and modifications within the spirit and scope of
the present disclosure will become apparent to those
skilled in the art from this detailed description.
[0018] Detailed embodiments of the present disclosure
are disclosed herein; however, the disclosed embodi-
ments are merely exemplary of the disclosure, which is
embodied in various forms. Therefore, specific structural
and functional details disclosed herein are not to be in-
terpreted as limiting, but merely as a basis for the claims
and as a representative basis for teaching one skilled in
the art to variously employ the present disclosure in vir-
tually any appropriately detailed structure.
[0019] With reference to FIGS. 1-9, illustrative embod-
iments of end effector assemblies 100, 200, 300, 400,
500 associated with an electrosurgical apparatus (not
shown) for performing an electrosurgical procedure are
shown. In the exemplary embodiments, the end effector
assemblies are operatively and selectively coupled to an
electrosurgical generator (not shown) for performing an
electrosurgical procedure. Alternatively, the end effector
assemblies may be battery-powered. An electrosurgical
procedure includes sealing, cutting, cauterizing coagu-
lating, desiccating, and/or fulgurating tissue all of which
employ RF energy. The generator is configured for mo-
nopolar and/or bipolar modes of operation. The generator
includes or is in operative communication with a system
(not shown) that includes one or more processors in op-
erative communication with one or more control modules
that are executable on the one or more processors.
[0020] Turning now to FIGS. 1-3 and 7, end effector
assembly 100 includes opposing jaw members 10, 20
that mutually cooperate to grasp, seal and, in some cas-
es, divide tubular vessels and vascular tissues. The pair
of opposing jaw members 10, 20 cooperates with or is
operatively associated with supporting member 30. First
jaw member 10 cooperates with supporting member 30
via cam slot 36. Cam slot 36 is configured to receive cam
pin 34 to allow the pair of opposing jaws 10, 20 to move
relative to each other. The pair of opposing jaw members
10, 20 further include pivot pin 32 for securing the pair
of opposing jaw members 10, 20 to each other. Support-
ing member 30 is configured to operatively cooperate
with elongated shaft 60 via one or more cables 40 and
spring mechanism 50. In general, as mentioned above,
end effector assembly 100 is configured to be operatively
associated with or operatively communicate with any
type of surgical instrument having any type of handle
assembly and any type of energizing means.
[0021] In FIG. 1, jaw members 10, 20 are shown in a
first position or closed position. In FIGS. 2 and 3, jaw
members 10, 20 are shown in a second position or an
open position. In the closed position, first and second jaw
members 10, 20 cooperate to perform one or more of the

following: grasp, cauterize, cut, and seal tissue. First jaw
member 10 includes tissue contacting surface 12 that
opposes a corresponding tissue contacting surface 22
on second jaw member 20. Second jaw member 20 also
includes one or more stop members 24.
[0022] Additionally, first jaw member 10 is movable,
whereas second jaw member 20 is stationary (unilateral
jaw design). Alternatively, both first jaw member 10 and
second jaw member 20 may be movable relative to each
other (bilateral jaw design). Any type of suitable mova-
ble/stationary configuration for jaw members 10, 20 may
be constructed.
[0023] Proximal end of first jaw member 10 includes a
generally rectangular configuration including a cam slot
36 defined therein that includes geometry of suitable pro-
portion to securely affix first jaw member 10 to second
jaw member 20. In the embodiments illustrated in FIGS.
1-3, 7, and 9, cam slot 36 includes a generally oval or
elliptical configuration defined by a generally oval side-
wall having four generally arcuate corners. More partic-
ularly, cam slot 36 includes a generally oval configuration
having a height, length and width each proportioned.
[0024] A portion of proximal end of first jaw member
10 is operably secured to supporting member 30, which
acts as a rigid center post. To this end, supporting mem-
ber 30 is made from a non-conductive (or partially con-
ductive) material. Suitable materials that supporting
member 30 is formed from include but are not limited to
plastic, ceramic, metals, metal alloys, and so forth.
[0025] In operation, supporting member 30 is in oper-
ative communication with one or more cables 40 forming
a drive element 520 (see FIG. 9) of a drive assembly or
actuation mechanism (not shown) such that movement
of the drive element 520 causes one or both jaw members
10, 20 to move from the opened position to the closed or
clamping position. Thus, the actuation mechanism is a
drive element 520 having one or more cables 40. For
example, in one particular embodiment, when the drive
element 520 is "pulled," i.e., moved or translated proxi-
mally, one or both jaw members 10, 20 is/are caused to
move toward each other. In an alternate embodiment,
when the drive element 520 is "pushed," i.e., moved or
translated proximally, one or both jaw members 10, 20
are caused to move toward each other. In certain instanc-
es, it is useful to have a drive element 520 and/or one or
more cables 40 that are flexible. The one or more cables
40 extend from the proximal-most end of elongated shaft
60 to jaw members 10, 20 via supporting member 30.
[0026] A portion of first jaw member 10 further defines
cam slot 36 and a pivot pin opening 33 (see FIG. 7) each
configured such that one or both jaw members 10, 20,
e.g., jaw member 10, pivots with respect to the other jaw
member, e.g., jaw member 20, while providing electrical
insulation for cam slot 36 and pivot pin 32 from one or
more electrical components associated with one or both
jaw members 10, 20. Pivot pin 32 need not be preloaded
since pivot pin 32 is not in tension under the present
structural configuration of placing spring mechanism 50
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directly next to jaw members 10, 20. Additionally, by not
preloading pivot pin 32, frictional losses are reduced.
[0027] Therefore, as seen in FIG. 1, the closure force
is the spring force until the one or more cables 40 of drive
element 520 (see FIG. 9) bottom out. In other words, the
drive element 520 gets pulled against the force of the
spring mechanism 50 and closes the gap "G." When the
drive element 520 bottoms out against the stop member
24 (see FIG. 3), an appropriate sealing pressure is ap-
plied to the pair of jaw members 10, 20. Additionally, the
cam pin 34 is mounted by supporting member 30, which
rides on the cam slot 36 of the first jaw member 10, such
that the first and second jaw members 10, 20 are in a
closed position.
[0028] Spring mechanism 50 may be, a coil spring and
a cantilever spring. In one embodiment, spring mecha-
nism 50 is rated at less than 120 pounds per square inch
(830 kPa) and is configured to provide a closure force of
about 3kg/cm2 to about 16kg/cm2.
[0029] Elongated shaft 60 may be attached to a flexible
or bendable catheter 70 (see FIG. 9). There are several
advantages brought forth by employing bendable sec-
tions for elongated shaft 60 particularly as opposed to
other mechanisms such as pivotal joints or ball- and-
socket joints. One attribute of the bendable member, es-
pecially for bending in two degrees of freedom is uniform-
ity in bending. Because the bendable member bends in
any direction uniformly, it has no inherent singularity, and
as a result, the operator produces uniform rolling motion
of the tool, an important motion for tasks such as suturing,
simply by rolling the control handle. On the other hand,
if motion members are comprised of series of pivotal
joints, not only does it bind due to singularities, but the
rolling of the control handle results in unwanted side mo-
tion of the tool as well, thus affecting its usability for sur-
gical procedure(s).
[0030] In use, initially jaw members 10, 20 are in an
open position. For example, tissue is positioned between
jaw members 10, 20 and, subsequently, a movable han-
dle (not explicitly shown) is moved to cause one or more
cables 40 of the drive element 520 (see FIG. 9) to move
proximally. Proximal movement of the drive element 520
causes cam pin 34 positioned within cam slot 36 asso-
ciated with jaw member 10 to move proximally, which, in
turn, causes one or both jaw members, e.g., jaw member
10, to move toward the other jaw member, e.g., jaw mem-
ber 20, such that tissue is clamped between jaw members
10, 20. Thus, the closure force is the spring force until
the drive element 520 bottoms out.
[0031] Furthermore, with reference to FIG. 9, gap 510
is shown, in a configuration 500 where jaw members 10,
20 are not latched for seal pressure. Drive element 520
pulls cam pin 34. Drive element 520 is then pulled against
a force of spring 50 and closes gap 510. When drive
element 520 bottoms out against stop members 24, 230,
the appropriate sealing pressure is applied to jaw mem-
bers 10, 20. FIGS. 1-3, 7, and 9 depict jaw members 10,
20 being in a closed position, but not latched for seal

pressure, since drive element 520 has been pulled
against the force of spring mechanism 50. In such con-
figurations, the sealing pressure applied to jaws 10, 20
may be suitable for the intended application. Thus, when
gap 510 is closed, proper sealing pressure is applied
even after jaw members 10, 20 go around one or more
corners (which creates frictional losses). In contrast,
when gap 510 is present, jaw members 10, 20 are not
yet latched for seal pressure.
[0032] Spring mechanism 50 is positioned between
supporting member 30 and a distal-most end of elongat-
ed shaft 60, such that sealing forces applied to first and
second jaw members 10, 20 are offloaded by the spring
mechanism 50 independent of movement of elongated
shaft 60. In other words, by locating jaw members 10, 20
directly adjacent spring mechanism 50, instead of the
handle assembly (not shown), one or more cables 40
extending the length of elongated shaft 60 experience
some minimal frictional losses due to the bending of elon-
gated shaft 60. But those frictional losses do not affect
the sealing pressure between jaw members 10, 20. Thus,
the spring mechanism 50 is configured to adjust sealing
pressure of the first and second jaw members 10, 20,
while the first and second jaw members 10, 20 are an-
gularly displaced during advancement of the catheter 70
(see FIG. 9) within a subject.
[0033] Spring mechanism 50 is typically preloaded to
provide for suitable stiffness and for the most suitable
jaw closing forces. As a result, suitable jaw forces or seal
pressure is entirely independent of the longitudinal axis
or longitudinal path defined by elongated shaft 60. There-
fore, frictional losses due to bending of elongated shaft
60 are minimized due to the positioning of spring mech-
anism 50 closer to jaw members 10, 20. Further, the drive
element may be overloaded so that any frictional losses
in the drive element 520 do not affect the required forces
necessary to effect a seal (by virtue of spring mechanism
50 regulating the closure forces).
[0034] Consequently, spring mechanism 50 does not
bias jaw members 10, 20. In such a structural configura-
tion, as described in the example embodiments, jaw
members 10, 20 are biased solely by the one or more
cables 40 or drive element 520 that is in operative com-
munication with supporting member 30, which, in turn,
imparts energy for movement of jaw members 10, 20 in
relation to each other via cam slot 36 and cam pin 34.
[0035] In a second embodiment 200 of the present dis-
closure, referring to FIGS. 4-6 and 8, cutting assembly
210 (see FIG. 6) is provided. Cutting assembly 210 in-
cludes knife 211 and is positioned on tissue contacting
surface 22 of second jaw member 20. The actuation
mechanism that includes cables 40 actuates cutting as-
sembly 210 to slidingly advance knife 211 across tissue
contacting surface 22 along recessed path 220 (see FIG.
6) that is parallel to the longitudinal axis of elongated
shaft 60.
[0036] Thus, cutting assembly 210 is disposed be-
tween opposing jaw members 10, 20 of end effector as-
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sembly 200. Cutting assembly 210 and end effector as-
sembly 200 are independently operable relative to one
another, e.g., a trigger assembly (not shown) actuates
cutting assembly 210 and handle assembly (not shown)
actuates end effector assembly 200. Cutting assembly
210 is generally cut in a progressive, uni-directional fash-
ion (e.g., distally), however, cutting assembly 210 may
be configured to cut bi-directionally depending upon a
particular purpose.
[0037] Cutting assembly 210 also includes a locking
mechanism (not explicitly shown) for preventing actua-
tion of knife 211 in any place across the length of tissue
contacting surface 22. Cutting assembly 210 is also fully
or partially disposed within supporting member 30. Also,
cutting assembly 210 may or may not be insulated.
[0038] Additionally, at least one jaw member, e.g., sec-
ond jaw member 20, includes one or more stop member
230 (see FIG. 6), that limit(s) the movement of the two
opposing jaw members 10, 20 relative to one another.
Stop member 230 extends from tissue contacting surface
22 a predetermined distance according to the specific
material properties (e.g., compressive strength, thermal
expansion, etc.) to yield a gap distance during sealing
(e.g., between about 0.001 inches (0.03 mm) to about
0.006 inches (0.2 mm)). Stop member 230 is made from
an insulative material, e.g., parylene, nylon and/or ce-
ramic and are configured to limit opposing movement of
jaw members 10, 20 to within the above mentioned gap
range or other suitable gap. Stop member 230 may be
disposed one or both jaw members 10, 20.
[0039] Referring to FIGS. 7 and 8, exploded views 300,
400 of end effector assemblies 100, 200 of FIGS. 3 and
6, respectively, are presented.
[0040] FIG. 7 additionally includes camming member
310 that is received by supporting member 30, as well
as washer 320 that secures pivot pin 32 to first jaw mem-
ber 10. The camming member 310 is slidably received
in cavity 27 to allow for the reception of cam pin 34. More-
over, jaw flange 21 houses a channel 31 for cam pin 34
to ride on. In other words, the jaw flange 21 is configured
to allow reception of the cam pin 34. Thus, the cam pin
34 supports camming member 310 in a cuff-like manner.
As a result, a constant closure force is applied, such that
the camming member 310 moves with the cam pin 34,
the cam pin 34 moving within the cam surface. When the
cam pin 34 moves back, it causes the jaw member 10 to
slide down to clamp tissue. Furthermore, opening 11 of
jaw member 10 is bifurcated to define cavity 13 therebe-
tween and configured to encompass flange 21 of the sec-
ond jaw member 20.
[0041] FIG. 8 additionally includes camming member
410 that is received by supporting member 30, as well
as washer 420 that secures pivot pin 32 to first jaw mem-
ber 10. Similarly to FIG. 7, the camming member 410 is
slidably received in cavity 27 to allow for the reception of
cam pin 34. Moreover, jaw flange 21 houses a channel
31 for cam pin 34 to ride on. In other words, the jaw flange
21 is configured to allow reception of the cam pin 34.

Thus, the cam pin 34 supports camming member 410 in
a cuff-like manner. As a result, a constant closure force
is applied, such that the camming member 410 moves
with the cam pin 34, the cam pin 34 moving within the
cam surface. When the cam pin 34 moves back, it causes
the jaw member 10 to slide down to clamp tissue. Fur-
thermore, opening 11 of jaw member 10 is bifurcated to
define cavity 13 therebetween and configured to encom-
pass flange 21 of the second jaw member 20.
[0042] In an alternate embodiment, jaw members 10,
20 may be curved in order to reach specific anatomical
structures. For example, jaw members 10, 20 may be
configured at an angle of about 50 degrees to about 70
degrees for accessing and sealing specific anatomical
structures relevant to prostatectomies and cystectomies,
e.g., the dorsal vein complex and the lateral pedicles.
[0043] Moreover, the instrument(s) of the present dis-
closure may be constructed to be disposable or alterna-
tively reposable. Accordingly, to make the instrument(s)
as inexpensively as possible most of the components are
made of a plastic material. End effector assemblies 100,
200, and 500 are designed such that they are fully or
partially disposable depending upon a particular purpose
or to achieve a particular result. For example, end effector
assemblies 100, 200, and 500 may be selectively and
releasably engageable with the distal end of elongated
shaft 60 attached to a catheter 70 (see FIG. 9). In such
an instance, end effector assemblies 100, 200, 500 are
considered "partially disposable" or "reposable," i.e., a
new or different end effector assembly 100, 200, 500
selectively replaces the old end effector assembly 100,
200, 500 as needed.
[0044] From the foregoing and with reference to the
various figure drawings, those skilled in the art will ap-
preciate that certain modifications may also be made to
the present disclosure without departing from the scope
of the same. For example, other spring mechanisms such
as, for example, foam, spring washers, bellows and com-
pressed air and so forth, is operably associated with any
of the aforementioned jaw components, and utilized to
generate a closure or sealing force at the jaw members.
[0045] It will be understood that there are to be no lim-
itations as to the dimensions and shape of the jaw mem-
bers, including the supporting member and spring mech-
anism, or the materials from which the jaw members and
spring mechanism are manufactured or the electronics
that are used to run such end effector assembly. It is to
be realized that the optimum dimensional relationships
for the parts of the present disclosure, to include varia-
tions in size, materials, shape, form, function and manner
of operation, assembly and use, are deemed readily ap-
parent and obvious to one skilled in the art, and all equiv-
alent relationships to those illustrated in the drawings and
described in the specification are intended to be encom-
passed by the present disclosure.
[0046] While several embodiments of the disclosure
have been shown in the drawings, it is not intended that
the disclosure be limited thereto, as it is intended that the
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disclosure be as broad in scope as the art will allow and
that the specification be read likewise. Therefore, the
above description should not be construed as limiting,
but merely as exemplifications of particular embodi-
ments. Those skilled in the art will envision other modi-
fications within the scope of the claims appended hereto.

Claims

1. An end effector assembly (100, 200, 300, 400, 500),
comprising:

a pair of first and second jaw members (10, 20)
configured to move from a first position in
spaced relation relative to one another to a sec-
ond position for grasping tissue therebetween;
an actuation mechanism (40, 520) configured to
actuate the first and second jaw members rela-
tive to an elongated shaft (60) attached to a cath-
eter (70) having a longitudinal axis defined
therethrough; and
a spring mechanism (50) disposed between a
supporting member (30) and a distal most end
of the elongated shaft, the spring mechanism
configured to apply constant pressure between
the first and second jaw members irrespective
of angular displacement of the elongated shaft.

2. The end effector assembly according to claim 1,
wherein a cam pin (34) is mounted by the supporting
member, which rides on a cam slot (36) in the first
jaw member, such that the first jaw member closes
with respect to the second jaw member.

3. The end effector assembly according to claim 2,
wherein the cam slot is disposed at an angle relative
to the longitudinal axis defined by the elongated
shaft.

4. The end effector assembly according to claim 2 or
3, wherein the actuation mechanism causes a cam-
ming member (310) to be slidably received within a
cavity (27) of the second jaw member to allow re-
ception of the cam pin.

5. The end effector assembly according to claim 1,
comprising a cam slot (36) configured to cooperate
with the supporting member to receive a cam pin
(34) therethrough.

6. The end effector assembly according to any preced-
ing claim, wherein the first position defines a gap
(510) between the supporting member and the distal
most end of the elongated shaft.

7. The end effector assembly according to any preced-
ing claim, wherein the elongated shaft and the cath-

eter are bendable.

8. The end effector assembly according to any preced-
ing claim, wherein the actuation mechanism includes
at least one drive element (520).

9. The end effector assembly according to any preced-
ing claim, wherein the spring mechanism is selected
from a group including a coil spring, and a cantilever
spring.

10. The end effector assembly according to any preced-
ing claim, wherein the spring mechanism is rated at
less than 120 pounds per square inch (830 kPa) .

11. The end effector assembly according to any preced-
ing claim, wherein the spring mechanism provides a
closure force of about 3kg/cm2 to about 16kg/cm2

between the pair of jaw members.

12. The end effector assembly according to any preced-
ing claim, wherein a tissue contacting surface of one
of the first and second jaw members includes a cut-
ting assembly (210) .

13. The end effector assembly according to claim 12,
wherein a second actuation mechanism actuates the
cutting assembly to slidingly advance across the tis-
sue contacting surface of the second jaw member
along the longitudinal axis defined by the elongated
shaft to cut tissue disposed between the pair of jaw
members.

14. The end effector of claim 6 or any one of claims 7 to
13 when dependent on claim 6, wherein the actua-
tion mechanism is configured for being pulled
against the force of the spring mechanism, thereby
closing the gap and applying a sealing pressure be-
tween the jaw members.

15. The end effector of any preceding claim, wherein the
supporting member is in operative communication
with one or more cables forming a drive element
(520) of the actuation mechanism such that move-
ment of the drive element causes the pair of jaw
members to move from the first position to the sec-
ond position, wherein the spring mechanism is lo-
cated between the supporting member and the distal
most end of the elongated shaft and by so locating
the jaw members directly adjacent the spring mech-
anism, the one or more cables, which extend the
length of the elongated shaft, experience some min-
imal frictional losses due to bending of the elongated
shaft, which frictional losses do not affect sealing
pressure applied between the jaw members by the
spring mechanism.
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Patentansprüche

1. Endeffektoranordnung (100, 200, 300, 400, 500), die
Folgendes umfasst:

ein Paar erster und zweiter Backenelemente
(10, 20), die so konfiguriert sind, dass sie sich
von einer ersten Position in beabstandeter Be-
ziehung zueinander zu einer zweiten Position
bewegen, um Gewebe dazwischen zu ergreifen
einen Betätigungsmechanismus (40, 520), der
konfiguriert ist, um das erste und zweite Backen-
element relativ zu einem länglichen Schaft (60)
zu betätigen, der an einem Katheter (70) mit ei-
ner durch ihn definierten Längsachse befestigt
ist; und
einen Federmechanismus (50), der zwischen ei-
nem Stützelement (30) und einem am weitesten
entfernten Ende des langgestreckten Schaftes
angeordnet ist, wobei der Federmechanismus
unabhängig von der Winkelverschiebung des
langgestreckten Schaftes einen konstanten
Druck zwischen dem ersten und dem zweiten
Backenelement ausübt.

2. Endeffektoranordnung nach Anspruch 1, wobei ein
Nockenstift (34) durch das Stützelement montiert ist,
der auf einem Nockenschlitz (36) in dem ersten Ba-
ckenelement läuft, derart, dass sich das erste Ba-
ckenelement im Bezug auf das zweite Backenele-
ment schließt.

3. Endeffektoranordnung nach Anspruch 2, wobei der
Nockenschlitz in einem Winkel relativ zu der durch
den langgestreckten Schaft definierten Längsachse
angeordnet ist.

4. Endeffektoranordnung nach Anspruch 2 oder 3, wo-
bei der Betätigungsmechanismus bewirkt, dass ein
Nockenelement (310) verschiebbar in einem Hohl-
raum (27) des zweiten Backenelements aufgenom-
men wird, um die Aufnahme des Nockenstiftes zu
ermöglichen.

5. Endeffektoranordnung nach Anspruch 1, die einen
Nockenschlitz (36) umfasst, der so konfiguriert ist,
dass er mit dem Stützelement zusammenwirkt, um
einen Nockenstift (34) dort hindurch aufzunehmen.

6. Endeffektoranordnung nach einem der vorstehen-
den Ansprüche, wobei die erste Position einen Spalt
(510) zwischen dem Stützelement und dem am wei-
testen distal gelegenen Ende des langgestreckten
Schaftes definiert.

7. Endeffektoranordnung nach einem der vorstehen-
den Ansprüche, wobei der längliche Schaft und der
Katheter biegsam sind.

8. Endeffektoranordnung nach einem der vorstehen-
den Ansprüche, wobei der Betätigungsmechanis-
mus mindestens ein Antriebselement (520) umfasst.

9. Endeffektoranordnung nach einem der vorstehen-
den Ansprüche, wobei der Federmechanismus aus
einer Gruppe ausgewählt ist, die eine Schraubenfe-
der und eine Auslegerfeder umfasst.

10. Endeffektoranordnung nach einem der vorstehen-
den Ansprüche, wobei der Federmechanismus für
weniger als 120 Pfund pro Quadratzoll (830 kPa)
ausgelegt ist.

11. Endeffektoranordnung nach einem der vorstehen-
den Ansprüche, wobei der Federmechanismus eine
Schließkraft von etwa 3 kg / cm2 bis etwa 16 kg /
cm2 zwischen dem Paar der Backenelemente be-
reitstellt.

12. Endeffektoranordnung nach einem der vorstehen-
den Ansprüche, wobei eine Gewebekontaktfläche
von einem der ersten und zweiten Backenelemente
eine Schneidanordnung (210) aufweist.

13. Endeffektoranordnung nach Anspruch 12, wobei ein
zweiter Betätigungsmechanismus die Schneidan-
ordnung betätigt, um gleitend über die Gewebebe-
rührungsfläche des zweiten Backenelements ent-
lang der Längsachse, die durch den länglichen
Schaft definiert ist, vorgeschoben werden, um Ge-
webe zu schneiden, das zwischen dem Paar Ba-
ckenelemente angeordnet ist.

14. Endeffektor nach Anspruch 6 oder einem der An-
sprüche 7 bis 13, wenn abhängig von Anspruch 6,
wobei der Betätigungsmechanismus konfiguriert ist,
um gegen die Kraft des Federmechanismus gezo-
gen zu werden, wodurch der Spalt geschlossen wird
und ein Abdichtungsdruck zwischen den Backene-
lementen angewendet wird.

15. Endeffektor nach einem der vorstehenden Ansprü-
che, wobei das Stützelement in Wirkverbindung mit
einem oder mehreren Kabeln steht, die ein Antrieb-
selement (520) des Betätigungsmechanismus bil-
den, so dass die Bewegung des Antriebselements
bewirkt, dass sich das Paar Backenelemente aus
der ersten Position in die zweite Position bewegt,
wobei der Federmechanismus zwischen dem Stüt-
zelement und dem am weitesten entfernten Ende
des länglichen Schafts angeordnet ist und durch An-
ordnen der Backenteile direkt neben dem Federme-
chanismus das eine oder die mehreren Kabel, die
sich über die Länge des langgestreckten Schaftes
erstrecken, einige minimale Reibungsverluste auf-
grund der Biegung des langgestreckten Schaftes er-
fahren, wobei die Reibungsverluste den zwischen
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den Backenelementen durch den Federmechanis-
mus ausgeübten Dichtungsdruck nicht beeinflus-
sen.

Revendications

1. Ensemble effecteur terminal (100, 200, 300, 400,
500), comprenant :

une paire de premier et second éléments de mâ-
choire (10, 20) configurés pour se déplacer
d’une première position en relation espacée l’un
par rapport à l’autre à une seconde position pour
saisir le tissu entre eux ;
un mécanisme d’actionnement (40, 520) confi-
guré pour actionner les premier et second élé-
ments de mâchoire par rapport à une tige allon-
gée (60) fixée à un cathéter (70) ayant un axe
longitudinal défini à travers lui ; et
un mécanisme de ressort (50) disposé entre un
élément de support (30) et une extrémité la plus
distale de la tige allongée, le mécanisme de res-
sort étant configuré pour appliquer une pression
constante entre les premier et second éléments
de mâchoire indépendamment du déplacement
angulaire de la tige allongée.

2. Ensemble effecteur terminal selon la revendication
1, dans lequel un axe de came (34) est monté par
l’élément de support, qui chevauche une fente de
came (36) dans le premier élément de mâchoire, de
telle sorte que le premier élément de mâchoire se
ferme par rapport au second élément de mâchoire.

3. Ensemble effecteur terminal selon la revendication
2, dans lequel la fente de came est disposée à un
angle par rapport à l’axe longitudinal défini par la tige
allongée.

4. Ensemble effecteur terminal selon la revendication
2 ou 3, dans lequel le mécanisme d’actionnement
amène un élément de came (310) à être reçu de
manière coulissante à l’intérieur d’une cavité (27) du
second élément de mâchoire pour permettre la ré-
ception de l’axe de came.

5. Ensemble effecteur terminal selon la revendication
1, comprenant une fente de came (36) configurée
pour coopérer avec l’élément de support pour rece-
voir un axe de came (34) à travers elle.

6. Ensemble effecteur terminal selon l’une quelconque
des revendications précédentes, dans lequel la pre-
mière position définit un espace (510) entre l’élément
de support et l’extrémité la plus distale de la tige
allongée.

7. Ensemble effecteur terminal selon l’une quelconque
des revendications précédentes, dans lequel la tige
allongée et le cathéter sont pliables.

8. Ensemble effecteur terminal selon l’une quelconque
des revendications précédentes, dans lequel le mé-
canisme d’actionnement comporte au moins un élé-
ment d’entraînement (520).

9. Ensemble effecteur terminal selon l’une quelconque
des revendications précédentes, dans lequel le mé-
canisme de ressort est choisi dans un groupe com-
portant un ressort hélicoïdal et un ressort en porte-
à-faux.

10. Ensemble effecteur terminal selon l’une quelconque
des revendications précédentes, dans lequel le mé-
canisme de ressort a une tension nominale de moins
de 120 livres par pouce carré (830 kPa).

11. Ensemble effecteur terminal selon l’une quelconque
des revendications précédentes, dans lequel le mé-
canisme de ressort fournit une force de fermeture
d’environ 3 kg/cm2 à environ 16 kg/cm2 entre la paire
d’éléments de mâchoire.

12. Ensemble effecteur terminal selon l’une quelconque
des revendications précédentes, dans lequel une
surface en contact avec le tissu de l’un des premier
et second éléments de mâchoire comporte un en-
semble de découpe (210).

13. Ensemble effecteur terminal selon la revendication
12, dans lequel un second mécanisme d’actionne-
ment actionne l’ensemble de découpe pour le faire
avancer de manière coulissante à travers la surface
de contact avec le tissu du second élément de mâ-
choire le long de l’axe longitudinal défini par la tige
allongée pour découper le tissu disposé entre la pai-
re d’éléments de mâchoire.

14. Effecteur terminal selon la revendication 6 ou l’une
quelconque des revendications 7 à 13 lorsqu’elles
dépendent de la revendication 6, dans lequel le mé-
canisme d’actionnement est configuré pour être tiré
contre la force du mécanisme de ressort, de cette
manière fermant l’espace et appliquant une pression
d’étanchéité entre les éléments de mâchoire.

15. Effecteur terminal selon l’une quelconque des reven-
dications précédentes, dans lequel l’élément de sup-
port est en communication opérationnelle avec un
ou plusieurs câbles formant un élément d’entraîne-
ment (520) du mécanisme d’actionnement de telle
sorte que le mouvement de l’élément d’entraînement
amène la paire d’éléments de mâchoire à se dépla-
cer de la première position à la seconde position,
dans lequel le mécanisme de ressort est positionné
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entre l’élément de support et l’extrémité la plus dis-
tale de la tige allongée et positionnant ainsi les élé-
ments de mâchoire de manière directement adja-
cente au mécanisme de ressort, les un ou plusieurs
câbles, qui s’étendent le long de la tige allongée,
subissent certaines pertes de frottement minimales
dues au pliage de la tige allongée, lesquelles pertes
de frottement n’affectent pas la pression d’étanchéi-
té appliquée entre les éléments de mâchoire par le
mécanisme de ressort.
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