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SURGICAL INSTRUMENT WITH LATCHING TRIGGER LOCKOUT
FIELD

[0001] This disclosure relates generally to surgical instruments and, more particularly, to such

instruments that include multiple actuating triggers or other control mechanisms.
BACKGROUND

[0002] A variety of surgical instruments are employed in various open, endoscopic, and
laparoscopic surgeries. One group of such instruments is utilized to manipulate tissue, seal or
staple tissue, and/or transect tissue. These instruments can include a distal end effector having
opposed jaw members that move relative to one another to grasp tissue therebetween. Certain of
these instruments can also include a cutting mechanism that can be advanced through the grasped
tissue to transect it. Electrical or other energy can also be delivered to the grasped tissue to seal
the tissue prior to, or concurrent with, transection. For example, electrical energy can be applied
to the grasped tissue by various mono-polar and bi-polar radio frequency (RF) electrodes or other

energy delivery structures coupled to the jaw members.

[0003] These surgical instruments often include a proximal actuator portion from which the
distal end effector can be controlled. The proximal actuator portion can include a plurality of
triggers or other control mechanisms to control the various functions of the instrument. For
example, a first trigger can control the opening or closing of the jaw members to grasp tissue,
while a second trigger can control the operation of a cutting mechanism and/or the delivery of
energy to seal tissue. In use, a user can actuate the first trigger and latch it in an actuated or
closed position to securely grasp and compress tissue between the first and second jaw members,

then the user can actuate the second trigger to transect and/or seal the tissue.

[0004] The separate control triggers or other control mechanisms of the instrument can be
susceptible to user error, however. For example, a user might actuate the second trigger (e.g., to
transect and/or seal tissue) before fully actuating and/or latching the first trigger (e.g., to securely
clamp tissue between the jaw members). Alternatively, a user might inadvertently release the
first trigger while the second trigger is still being actuated, thereby releasing the grasped tissue as

it is being transected and/or sealed. These actions can result in an incomplete or non-existent
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tissue seal and/or transection. This is because sufficient compression is important to both

forming a good seal and facilitating passage of the cutting mechanism through the tissue.

[0005] Accordingly, there is a need for surgical instruments that include a trigger lockout feature
to prevent actuation of a first trigger until such time as a second trigger is properly actuated.
There is also a need for surgical instruments that prevent the release of an actuated first trigger

until such time as the second trigger is fully released.
SUMMARY

[0006] The present disclosure generally provides instruments and methods for selectively
providing trigger lockout for surgical instruments having multiple triggers or other control
mechanisms. The instruments and methods described herein can prevent the actuation of a first
trigger until such time as a second trigger is properly actuated and/or latched in a closed position.
Further, the instruments and methods described herein can prevent the release of the first trigger
from an actuated and/or latched position until such time as the second trigger is fully released. In
a surgical instrument configured to grasp, seal, and transect tissue using a jaw closure trigger and
a cutting mechanism and/or tissue sealing firing trigger, this can mean, e.g., preventing actuation
of the firing trigger until the closure trigger is fully actuated and secured in the closed or actuated
position. This can also mean preventing the release of the closure trigger until the firing trigger

is fully released, meaning the cutting and/or sealing process has completed.

[0007] The instruments and methods disclosed herein generally accomplish such selective
trigger lockout by providing a linkage or other mechanism between the multiple triggers of the
instrument. The linkage or other mechanism can be configured to block the actuation of, for
example, a second trigger, until a first trigger is moved to an actuated or closed position.
Movement to such a position by the first trigger can cause movement of the linkage to a position
that allows the second trigger to be actuated without interference. Accordingly, the actuation of
one trigger can be made dependent upon the position or actuation status of another trigger.
While such a mechanism can be suited to use with the tissue grasping, sealing, and transecting
instruments described above, the principles described herein can also be applied to a variety of

other instruments having multiple triggers or other control mechanisms.
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[0008] In one aspect, a surgical instrument can include a distal end effector, a proximal actuator
portion, a first trigger coupled to the proximal actuator portion, a second trigger coupled to the
proximal actuator portion, and a lock arm coupled to the proximal actuator portion. The lock
arm can be configured to move between a first position, in which it interferes with actuation of
the second trigger, and a second position, in which it permits actuation of the second trigger.
Moreover, actuation of the first trigger can be effective to move the lock arm from the first

position to the second position.

[0009] The instruments and methods described herein can have a number of additional features
and/or variations, all of which are within the scope of the present disclosure. In some
embodiments, for example, release of the first trigger can be effective to return the lock arm from
the second position to the first position. In such a configuration, actuation of the second trigger
can be prevented whenever the first trigger is not already actuated. Further, the second trigger
can be configured to interfere with the return of the lock arm from the second position to the first
position until the second trigger is released. Accordingly, the first trigger can be prevented from
releasing until after the second trigger is released. In one embodiment, the lock arm can include
a ledge configured to ride along a shoulder of the second trigger to interfere with the return of the

lock arm from the second position to the first position when the second trigger is being actuated.

[0010] The lock arm can be configured to move relative to other components of the instrument
in a variety of manners. For example, in some embodiments the lock arm can be configured to
rotate between the first position and the second position. In other embodiments, however, the

lock arm can be configured to translate between the first position and the second position.

[0011] In certain embodiments, the surgical instrument can further include a latch that is coupled
to the lock arm and configured to be received by a catch coupled to the first trigger. The latch
can be pivotably coupled to the proximal actuator portion and biased toward a resting position.
Further, the catch coupled to the first trigger can be configured to move the latch away from the
resting position as the latch is received by the catch. Still further, movement of the latch away
from the resting position can cause movement of the lock arm from the first position to the

second position.
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[0012] In still other embodiments, a surgical instrument can include a latch plate coupled to the
proximal actuator portion, the latch, and the lock arm. Moreover, the latch plate can be
configured to move relative to the proximal actuator portion from a released position to a latched
position when the latch is received by the catch. Such movement can be of any known variety.
For example, in some embodiments the latch plate can be configured to pivotably move relative
to the proximal actuator portion. Still further, in some embodiments the movement of the latch
plate from the released position to the latched position can cause movement of the lock arm from

the first position to the second position.

[0013] In certain embodiments, the latch plate can be biased toward the released position. The
biasing of a movable latch plate can eliminate any possibility of inadvertent actuation during
transition between latched and unlatched states, as movement of the lock arm can be controlled

by movement of the latch plate that occurs only after the latch is fully received by the catch.

[0014] A number of surgical instruments having multiple triggers can make use of the selective
trigger lockout described herein. In one embodiment, for example, a distal end effector of a
surgical instrument can include a first jaw member, a second jaw member, and a cutting element.
The first and second jaw members can be configured to move between an open configuration and
a closed configuration to clamp tissue therebetween. The cutting element can be configured to
transect the tissue clamped between the first and second jaw members. Moreover, in some
embodiments actuation of the first trigger can be configured to move the first and second jaw
members from the open configuration to the closed configuration and actuation of the second
trigger can be configured to distally translate the cutting member. In some embodiments, the
distal end effector can be further configured to deliver radio frequency (RF) energy to tissue

clamped between the first and second jaw members.

[0015] In another aspect, a surgical instrument can include a distal end effector configured to
releasably grasp tissue, delivery radio frequency (RF) energy to grasped tissue, and transect the
grasped tissue. The instrument can further include a proximal actuator portion, a first trigger
coupled to the proximal actuator portion and configured to control grasping of tissue by the distal
end effector, and a second trigger coupled to the proximal actuator portion and configured to

control transecting the grasped tissue by the distal end effector. The instrument can also include
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a first latch component coupled to the proximal actuator portion, a second latch component
coupled to the first trigger, and a lock arm coupled to the first latch component and configured to
move between a first position, in which the lock arm interferes with actuation of the second
trigger, and a second position, in which the second trigger can be actuated while clearing the lock
arm. Further, the first latch component and the second latch component can be configured to
contact one another such that the first trigger is retained in a closed position and the lock arm is

retained in the second position.

[0016] As with the instrument described above, a number of variations and additional features
are possible. For example, in some embodiments the instrument can further include a latch plate
coupled to the proximal actuator portion, the first latch component, and the lock arm. The latch
plate can be configured to move relative to the proximal actuator portion from a released position
to a latched position when the first latch component and the second latch component contact one
another. In certain embodiments, movement of the latch plate from the released position to the
latched position can cause movement of the lock arm from the first position to the second

position.

[0017] Surgical methods are also disclosed herein. Such methods can include, for example,
actuating a first trigger of a surgical instrument to move first and second jaw members of the
surgical instrument from an open configuration to a closed configuration to clamp tissue
therebetween. The method can further include latching the first trigger to retain the first trigger
in an actuated position and to move a lock arm from a first position, in which the lock arm blocks
movement of a second trigger of the surgical instrument, to a second position, in which the lock
arm permits movement of the second trigger. The method can also include actuating the second

trigger to transect tissue clamped between the first and second jaw members.

[0018] In some embodiments, a surgical method can further include releasing the second trigger
and unlatching the first trigger to release the first trigger from the actuated position and to move
the lock arm from the second position to the first position. Moreover, in some embodiments
interference between a shoulder of the second trigger and a ledge of the lock arm can prevent

unlatching the first trigger until after releasing the second trigger.
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[0019] Any of the features or variations described above can be applied to any particular aspect
or embodiment of the disclosure in a number of different combinations. The absence of explicit
recitation of any particular combination is due solely to the avoidance of repetition in this

summary.
BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a side view schematic of a prior art surgical instrument including an end

effector for grasping, sealing, and transecting tissue;

[0021] FIG. 2 is a perspective partial cross-sectional view of an end effector of the instrument of

FIG. 1,
[0022] FIG. 3 is a detail view of a compression member of the instrument of FIG. 1;

[0023] FIG. 4 is a partial side view of a prior art surgical instrument showing actuation of a

closure trigger;

[0024] FIG. 5 is a partial side view of the surgical instrument of FIG. 4, with the closure trigger

actuated, showing actuation of a firing trigger;

[0025] FIG. 6 is a partial side view of the surgical instrument of FIG. 4, showing release of the

closure trigger;

[0026] FIG. 7 is a partially transparent partial side view of one embodiment of a surgical

instrument according to the teachings of the present disclosure;

[0027] FIG. 8 is a partially transparent partial side view of the surgical instrument of FIG. 7

showing actuation of a closure trigger;

[0028] FIG. 9is a side view of a latch catch of the surgical instrument of FIG. 7 showing travel

of a latch therearound;

[0029] FIG. 10A is a partially transparent partial side view of one embodiment of a surgical

instrument according to the teachings of the present disclosure;
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[0030] FIG. 10B is a perspective view of the latching plate of the surgical instrument of FIG.
10A;

2

[0031] FIG. 10C is a perspective view of the lock arm of the surgical instrument of FIG. 10A;

[0032] FIG. 11 is a side view of a latching trigger lockout mechanism of the surgical instrument

of FIG. 10A;
[0033] FIG. 12 is a perspective view of the latching trigger lockout mechanism of FIG. 11;

[0034] FIG. 13 is a rear view of a firing trigger and lock arm of the surgical instrument of FIG.

10A when the closure trigger is in an open position;

[0035] FIG. 14 is a partially transparent partial side view of the surgical instrument of FIG. 10A

showing actuation of a closure trigger;

[0036] FIG. 15 is a partially transparent partial side view of the surgical instrument of FIG. 10A

showing actuation of a firing trigger when the closure trigger is in a closed position;

[0037] FIG. 16 is a rear view of a firing trigger and lock arm of the surgical instrument of FIG.

10A when the closure trigger is in a closed position;

[0038] FIG. 17 is a partially transparent partial side view of one embodiment of a surgical

instrument according to the teachings of the present disclosure;

[0039] FIG. 18 is a partially transparent partial side view of the surgical instrument of FIG. 17

showing actuation of a firing trigger when a closure trigger is in a closed position;

[0040] FIG. 19 is a partially transparent partial side view of one embodiment of a surgical
instrument according to the teachings of the present disclosure illustrating various components of

the instrument in two different positions;

[0041] FIG. 20 is a side view of a latch catch of the surgical instrument of FIG. 19 showing

travel of a latch therearound;
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[0042] FIG. 21 is a partially transparent partial side view of the surgical instrument of FIG. 19

when the closure trigger is in an open position; and

[0043] FIG. 22 is a partially transparent partial side view of the surgical instrument of FIG. 19

when the closure trigger is in a closed position.
DETAILED DESCRIPTION

[0044] Certain exemplary embodiments will now be described to provide an overall
understanding of the principles of the structure, function, manufacture, and use of the
instruments and methods disclosed herein. One or more examples of these embodiments are
illustrated in the accompanying drawings. Those skilled in the art will understand that the
instruments and methods specifically described herein and illustrated in the accompanying
drawings are non-limiting exemplary embodiments and that the scope of the present disclosure is
defined solely by the claims. The features illustrated or described in connection with one
exemplary embodiment may be combined with the features of other embodiments. Such
modifications and variations are intended to be included within the scope of the present
application. To the extent features are described herein as being a “first feature” or a “second
feature,” such numerical ordering is generally arbitrary, and thus such numbering can be
interchangeable. Further, in the present disclosure, like-numbered components of the various
embodiments generally have similar features when those components are of a similar nature

and/or serve a similar purpose.

[0045] Additionally, the figures are not necessarily to scale and, to the extent that linear or
circular dimensions are used in the description of the disclosed instruments and methods, such
dimensions are not intended to limit the types of shapes that can be used in conjunction with
such instruments and methods. A person skilled in the art will recognize that an equivalent to
such linear and circular dimensions can easily be determined for any geometric shape. Still
further, sizes and shapes of the instruments, and the components thereof, can depend at least on
the anatomy of the subject in which the instruments will be used, the size and shape of
components with which the instruments will be used, and the methods and procedures in which

the instruments will be used.
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[0046] Surgical instruments and methods are described herein that provide selective lockout of a
trigger or other control mechanism based on a position or status of a different trigger or control
mechanism. For example, in a surgical instrument that includes first and second triggers, e.g.,
for grasping and transecting tissue, respectively, the second trigger can be selectively prevented
from actuating until the first trigger is fully actuated. Moreover, the first trigger can be
prevented from releasing until the second trigger has been fully released. In such an instrument,
by way of example, the selective trigger lockout can prevent the actuation of a cutting
mechanism and/or the delivery of tissue sealing energy until the tissue is sufficiently grasped
and/or compressed by the instrument. The trigger lockout can also prevent the release of
compressive force on the grasped tissue until such time as the cutting mechanism and/or tissue
sealing energy is finished acting on the grasped tissue. Such selective trigger lockout can be
accomplished, for example, using a linkage or other mechanism that couples the multiple triggers
or other control mechanisms of the instrument to prevent actuation and/or release of one trigger

based on the position of another trigger.

[0047] FIG. 1 illustrates one embodiment of a surgical instrument 100 configured to grasp and
cut tissue. The surgical instrument 100 can include a proximal actuator portion 10, a shaft
portion 12, and a distal end effector 14 configured to grasp tissue. The proximal actuator portion
10 can be any type of pistol-grip or other type of handle known in the art that is configured to
carry various actuators, such as actuator levers, triggers, or sliders that can control functionality
of the end effector 14. In some embodiments, the proximal actuator portion 10 can also be
configured for use with a robotic surgery platform, as opposed to a user’s hand. As in the
illustrated embodiment, the proximal actuator portion 10 can include a closure grip 20 and a
stationary grip 22. Movement of the closure grip 20 toward and away from the stationary grip
22, such as by manual movement by a hand of a user, can adjust a position of the end effector 14.
The shaft portion 12 can extend distally from the proximal actuator portion 10 and can have a
bore (not shown) extending therethrough. The bore can carry mechanisms for actuating the end
effector 14, such as a jaw closure tube and/or a drive shaft. The instrument 100 can be
configured for purely mechanical user-powered operation via the use of various linkages, gear
sets, etc. Alternatively, and as shown in FIG. 1, the instrument 100 can include one or more

motors 32 (e.g., an electric motor) coupled to a power source 36 (e.g., a battery) and one or more
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controllers 34 (e.g., a digital data processor) that can provide power for operating the device in

response to sensed actuation of one or more triggers or other control mechanisms.

[0048] The end effector 14 can have a variety of sizes, shapes, and configurations. As shown in
FIGS. 1 and 2, the end effector 14 can include a first, upper jaw 16a and a second, lower jaw 16b
each disposed at a distal end 12d of the shaft portion 12. One or both of the upper and lower
jaws 16a, 16b can be configured to close or approximate about a longitudinal axis L1 of the end
effector 14. Both of the jaws 16a, 16b can be moveable relative to the shaft portion 12 such that
the end effector 14 can be moved between open and closed positions, or only one of the upper
and lower jaws 16a, 16b can be configured to move relative to the shaft portion 12 and to the
other of the jaws 16a, 16b so as to move the end effector 14 between open and closed positions.
When the end effector 14 is in the open position, the jaws 16a, 16b can be positioned at a
distance apart from one another with space therebetween. In use, tissue can be positioned within
the space between the jaws 16a, 16b. When the end effector 14 is in the closed position, a
longitudinal axis of the upper jaw 16a can be substantially parallel to a longitudinal axis of the
lower jaw 16b, and the jaws 16a, 16b can be moved toward one another such that the distance
therebetween is less than when the end effector 14 is in the open position. In some
embodiments, facing engagement surfaces 18a, 18b of the jaws 16a, 16b can be in direct contact
with one another when the end effector 14 is in the closed position such that the distance
therebetween is substantially zero. In the illustrated embodiment, the upper jaw 16a is
configured to pivot relative to the shaft portion 12 and relative to the lower jaw 16b while the
lower jaw 16b remains stationary. The jaws 16a, 16b can have a substantially elongate and
straight shape, but a person skilled in the art will appreciate that one or both of the jaws 16a, 16b
can be curved along the longitudinal axis L1 of the end effector 14. The longitudinal axis L1 of
the end effector 14 can be parallel to and coaxial with a longitudinal axis of the shaft portion 12
at least when the end effector 14 is in the closed configuration and, if the end effector 14 is
configured to articulate relative to the shaft portion 12, when the end effector 14 is not

articulated relative to the shaft portion 12.

[0049] The jaws 16a, 16b can have any suitable axial length La for engaging tissue, where the
axial length La is measured along the longitudinal axis L1 of the end effector 14, as shown in

FIG. 2. The axial length La of the jaws 16a, 16b can also be selected based on the targeted
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anatomical structure for transection and/or sealing. In one embodiment, the jaws 16a, 16b can
have a substantially equal axial length La, though use of different length jaws is possible in other

embodiments.

[0050] The jaws 16a, 16b can have any number and any combination of features configured to
facilitate grasping tissue between the facing surfaces 18a, 18b of the jaws 16a, 16b. The first and
second engagement surfaces 18a, 18b can each be configured to directly contact tissue. Either
one or both of the engagement surfaces 18a, 18b can include one or more surface features
formed thereon that can help secure the tissue thereon. The one or more surface features can
facilitate grasping of tissue, can be configured to increase friction between the tissue and the
engagement surfaces 18a, 18b of the jaws 16a, 16b without tearing or otherwise damaging the
tissue in contact with such surface features, and/or can facilitate forming substantially smooth,
uniform layers of tissue. Examples of the surface features can include teeth, ridges, and
depressions. In the illustrated embodiment of FIG. 2, the jaws 16a, 16b each include a plurality
of teeth 26 positioned along an axial length of both of the engagement surfaces 18a, 18b.

[0051] One or both of the first and second jaws 16a, 16b can include one or more features
configured to interact with a compression member (see FIG. 3) configured to apply compressive
forces on tissue. For example, the first and second jaws 16a, 16b can include first and second
recessed slots (not shown) that can receive portions of a compression member and act as a track
to direct movement of the compression member. As another example, the first and second
recessed slots can be configured to receive portions of a cutting element, as discussed further

below.

[0052] The compression member mentioned above can have various sizes, shapes, and
configurations. The compression member can have an elongate shape and can be moveable
proximally and distally along the longitudinal axis L1 of the end effector 14. One embodiment of
a compression member 28 is illustrated in FIG. 3. As shown, the compression member 28 can
have a proximal end 28p, a distal end 28d, and a medial portion 28m extending therebetween.
The proximal end 28p and the medial portion 28m of the compression member 28 can be sized
and shaped to reciprocate within the shaft portion 12 of the instrument 100. The distal end 28d

of the compression member 28 can be sized and shaped to interact with the jaws 16a, 16b of the

-11-
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end effector 14. A longitudinal axis Lc of the compression member 28 can be parallel to and
coaxial with the longitudinal axis L1 of the end effector 14, though other configurations are
possible. The compression member 28 can be actuated from the proximal handle portion 10 of
the instrument 100 by a firing actuator or trigger 24 that is operatively coupled to the proximal
end 28p of the compression member 28, such as via a depressible button. Other examples of the
firing actuator that can actuate the compression member include a lever, a knob, a switch, and a
trigger. In general, the firing trigger 24 can be configured to be manually manipulated by a user

to cause actuation of one or more other instrument elements, such as the compression member

28.

[0053] The compression member 28 can include a connecting portion 30c and upper and lower
flanges 30a, 30b, thus providing an “I” cross-sectional shape for the compression member 28.
As in the illustrated embodiment, the upper and lower flanges 30a, 30b can be positioned
substantially perpendicular to the connecting portion 30c to form the “I” cross-sectional shape.
The upper and lower flanges 30a, 30b can be sized and shaped to allow the upper and lower
flanges 30a, 30b to slide in the above-mentioned recessed slots in the upper and lower jaw 16a,
16b, respectively. This sliding contact of lateral edges of the flanges 30a, 30b and sides of each
of the recessed slots can prevent lateral flexing of the jaws 16a, 16b. The compression member
28 can have various other configurations. For example, the upper flange 30a can have a width
that is greater than a width of the lower flange 30b, the widths being measured in a direction

perpendicular to the longitudinal axis L1 of the end effector 14.

[0054] The compression member 28 can form a distal tip of a drive shaft that moves through the
end effector 14 such that only a distal portion of the drive shaft includes the compression
member 28. A longitudinal length of the compression member 28 can be less than a longitudinal
length of the end effector 14 such that the distal tip that includes the compression member 28 can
move through the end effector 14 without the compression member 28 extending along the entire
longitudinal length of the end effector 14. Alternatively, the compression member 28 can extend
along an entire longitudinal length of the drive shaft. The compression member 28 can thus
extend along the end effector’s entire longitudinal length when the compression member 28 is in

its distal-most position relative to the end effector 14.
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[0055] The instrument 100 can include a cutting element (not shown) configured to cut tissue
captured between the jaws 16a, 16b. The cutting element can have various sizes, shapes, and
configurations. Examples of the cutting element include a knife blade and a sharp edge. The
cutting element can be sized and shaped to cut various thicknesses and types of tissue positioned
between the jaws 16a, 16b of the end effector 14. In an exemplary embodiment, the cutting
element can be positioned at the distal end 28d of the compression member 28, such as by being
formed on the connecting portion 30c of the compression member 28 as an integral part thereof,
e.g., as a sharpened edge thereof, or as a member attached thereto, e.g., a blade mounted thereon.
The cutting element can have a sharp or serrated edge configured to transect tissue. In an
exemplary embodiment, the cutting element can be recessed relative to distal ends of upper and
lower flanges 30a, 30b of the compression member 28, which can allow compression to occur
prior to the cutting element cutting tissue as the compression member 28 traverses through the
jaws 16a, 16b. In such an embodiment, the compression member 28 including a sharpened edge
cutting element can form a cutting mechanism of the instrument 100 that can transect tissue
disposed between the jaws 16a, 16b. In another embodiment, the cutting element can be
configured such that it is not attached to the compression member 28, such that the cutting
element can be configured to advance and retract relative to the jaws 16a, 16b so as to cut tissue
sandwiched therebetween without applying compression to the tissue. In such an embodiment,
the instrument 100 can include a separate compression member so that tissue engaged by the

jaws 16a, 16b can still be compressed.

[0056] The surgical instrument 100 can include a second, closure actuator or trigger configured
to open and close the jaws 16a, 16b of the end effector 14. Manipulation of the closure actuator,
e.g., manual manipulation by a user, can cause the end effector 14 to move between the open and
closed positions. In other words, manipulation of the closure actuator can cause one or both of
the jaws 16a, 16b to pivot or otherwise move, as discussed above, so as to allow the jaws 16a,
16b to engage tissue, move anatomical structures, and/or perform other surgical functions. The
closure actuator can have various sizes, shapes, and configurations. As in the illustrated
embodiment, the closure actuator can include the closure grip 20 and the stationary grip 22. The
closure grip 20 can be moveable toward and away from the stationary grip 22, such as via
pivoting. The closure grip 20 can have a first position in which the closure grip 20 is angularly

offset from the stationary grip 22 and in which the jaws 16a, 16b are open. The closure grip 20
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can have a second position that is different from the first position and in which the closure grip
20 is positioned adjacent to, or substantially in contact with, the stationary grip 22 and in which
the jaws 16a, 16b can engage tissue and apply a force to tissue disposed therebetween. The
closure grip 20 can be biased to the first position with the jaws 16a, 16b being open, as shown in

FIG. 1.

[0057] The closure grip 20 can be configured to move the jaws 16a, 16b between the open and
closed positions using manual or powered components. In a manually actuated embodiment, the
closure grip 20 can be coupled to a gear that interacts with a rack extending in the handle portion
10, and manual movement of the closure grip 20 toward the stationary grip 22 can move the rack
distally toward the end effector 14, causing a force to be exerted onto the jaws 16a, 16b to close
the jaws 16a, 16b. In addition to a gear and rack, however, a number of other mechanical
linkages are also possible. In a powered embodiment, as shown in the illustrated embodiment of
FIG. 1, the instrument 100 can include a motor 32, a controller 34, and a power source 36. The
motor 32, the controller 34, and the power source 36 can be disposed in the proximal actuator
portion 10. The motor 32 can include any type of motor (e.g., a rotary motor, etc.) configured
for use with a surgical instrument, the controller 34 can include a variety of devices configured
to process signals (e.g., a microprocessor, a central processing unit (CPU), a memory controller,
etc.), and the power source 36 can include a variety of devices configured to supply power to at
least the controller 34 (e.g., a battery, etc.). In some embodiments, the power source can be off-
board instead of on-board the instrument 100, such as by the instrument 100 being attachable via
wired connection to an electrical outlet or other power source. In some embodiments, the motor
can be off-board instead of on-board the instrument 100, such as by being attachable via a wired
connection to the motor. A manual movement of the closure grip 20 can be configured to cause
the controller 34 to transmit a control signal to the motor 32, which can cause the jaws 16a, 16b
to close via movement of the compression member 28. The closure grip 20 can interact with one
or more locking features (not shown) configured to lock the closure grip 20 relative to the
stationary grip 22. For example, the one or more locking features can automatically engage

when the closure grip 20 substantially contacts the stationary grip 22.

[0058] The firing and closure actuators or triggers can cooperate to allow selective firing and

closing of the instrument 100. The firing trigger 24 can be configured to be actuated to advance
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the cutting element through the end effector 14, apply energy to tissue, or both. Depressing or
pivoting the firing trigger 24 can activate various elements in the instrument, and thereby cause
one or more actions such as the compression member 28 and/or the cutting element advancing
distally relative to the jaws 16a, 16b, and/or the compression member 28 and/or the cutting
element retracting proximally relative to the jaws 16a, 16b, and/or energy being delivered to the
jaws 16a, 16b. In a motor-powered embodiment, the firing trigger 24 can be in electrical
communication with the motor 32 and the motor 32 can be operatively coupled to the
compression member 28 using, e.g., a gear and rack. In such an embodiment, activation of the

motor 32 can cause advancement and/or retraction of the compression member 28.

[0059] In a motor-powered embodiment, the instrument 100 can include at least one sensor (not
shown) and the motor 32 can be configured to provide an output that is based at least in part on
an output from the sensor. The controller 34 can be configured to determine an amount of power
to be provided by the motor 32. The controller 34 can be configured to receive an output signal
from the sensor, and based on the output signal from the sensor, cause the motor 32 to provide an
output that supplies power to the cutting element. As discussed herein, the motor and the
controller may not be disposed within the surgical instrument, e.g., may not be disposed within a
handheld proximal actuator portion thereof. Instead, the motor and/or the controller can be
located in a separate interface or within a generator to which the surgical instrument can be
configured to operatively connect, as discussed further below. In other embodiments, however,
the instrument can be manually powered by a user’s movement of the various actuators or
triggers using mechanical linkages to translate trigger movement into distal end effector

operation.

[0060] The instrument 100 can also be configured to provide energy, e.g., radio frequency (RF)
energy or other therapeutic treatment energy, to tissue clamped between the jaws 16a, 16b. The
firing trigger 24 can be configured to cause application of the energy in some embodiments. The
energy can be applied in a variety of manners. Examples of applying energy are described
further in U.S. Pat. Pub. No. 2012/0078139, entitled “Surgical Generator For Ultrasonic And
Electrosurgical Devices,” filed October 3, 2011; U.S. Pat. Pub. No. 2012/0116379, entitled
“Motor Driven Electrosurgical Device With Mechanical And Electrical Feedback,” filed June 2,
2011; and U.S. App. No. 14/166,194, entitled “Surgical Devices Having Controlled Tissue
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Cutting And Sealing,” filed on January 28, 2014, the entire contents of which are hereby

incorporated by reference.

[0061] As discussed, for example, in previously mentioned U.S. Pat. Pub. No. 2012/0078139,
entitled “Surgical Generator for Ultrasonic and Electrosurgical Devices,” filed October 3, 2011,
RF energy is a form of electrical energy that may be in the frequency range of 300 kHz to 1
MHz. The instrument 100 can be configured to transmit low frequency RF energy through
tissue, which causes ionic agitation, or friction, in effect resistive heating, thereby increasing the
temperature of the tissue. Because a sharp boundary can be created between treated tissue and
surrounding tissue, users of the instrument 100, e.g., surgeons and/or other medical
professionals, can operate on the tissue with a high level of precision and control without
sacrificing un-targeted adjacent tissue. The low operating temperatures of RF energy can be
useful for removing, shrinking, or sculpting soft tissue while simultaneously sealing blood
vessels. RF energy can work particularly well on connective tissue, which is primarily
comprised of collagen and shrinks when contacted by heat. Heat generated by current flow from
the RF energy through tissue to which the RF energy is applied can seal the tissue, e.g., form
hemostatic seals within the tissue and/or between tissues, and can thus be particularly useful for
sealing blood vessels, for example. When the instrument 100 includes a cutting element
configured to cut tissue clamped between the jaws 16a, 16b and is configured to apply energy to
tissue clamped between the jaws 16a, 16b so as to seal the tissue, the instrument 100 can be
configured to separately cut and seal tissue clamped between the jaws 16a, 16b or can be

configured to simultaneously cut and seal tissue clamped between the jaws 16a, 16b.

[0062] As described in more detail below, FIG. 1 shows the instrument 100 in a first position in
which the the end effector 14 is in an open position with the jaws 16a, 16b being open with a
distance of space therebetween. FIG. 4 shows the instrument 100 being moved to a second
position from the first position in which the closure trigger 20 is being closed (moved along
arrow A) so as to move the end effector 14 to a closed position where the jaws 16a, 16b are
closed and clamp tissue therebetween. FIG. 5 shows the instrument 100 with the closure trigger
20 in an actuated/closed position and the firing trigger 24 is being actuated (moved along arrow
B) to advance a cutting mechanism and/or deliver sealing energy. FIG. 6 shows the instrument

100 after the firing trigger 24 has been released and during release of the closure trigger 20
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(movement along arrow C) to release the tissue grasped between the jaws 16a, 16b and return the

instrument back to the first position shown in FIG. 1.

[0063] When the instrument 100 is in the first position, as shown in FIG. 1 and with the closure
trigger 20 in shadow in FIG. 4, the closure trigger 20 is in an initial position in which the jaws
16a, 16b are open. When the closure trigger 20 is actuated, e.g., manually pulled proximally by
a user’s hand toward the stationary handle 22 as shown by the arrow A in FIG. 4, the jaws 16a,
16b can be closed so as to clamp tissue therebetween. The instrument 100 can be configured to
latch or lock the closure trigger 20 in the closed position, such as by including a latch (not
shown) on the stationary handle 22 configured to engage the closure trigger 20 when drawn close
enough thereto so as to lock the closure trigger 20 in position relative to the stationary handle 22.

Alternatively or in addition, the closure trigger 20 can be manually held closed by a user.

[0064] As shown in FIG. 5, the firing trigger 24 can be actuated, e.g., by being pressed by a
user’s finger as shown by a second arrow B, so as to cause transection and/or sealing of the
tissue clamped between the jaws 16a, 16b by advancing a cutting mechanism and/or applying
energy to the tissue. Note that the delivery of sealing energy and the advancement of the cutting
mechanism can be performed and controlled separately in some embodiments. This can be
accomplished using an additional trigger, button, or other control mechanism, or the operations
can be performed in a prescribed order by a controller responding to the actuation of the firing
trigger 24. The tissue can thus be separately sealed and cut, with the sealing occurring before the
cutting. Nonetheless, actuation of the firing trigger 24 can be configured to cause energy to be
applied, which can provide for additional sealing of the tissue during cutting of the tissue to help
reduce bleeding. The tissue can thus be simultaneously cut and sealed, even if the tissue was

previously sealed.

[0065] If the instrument 100 includes a compression member, which as mentioned above can
have the cutting element coupled thereto, the compression member can be configured to translate
along the end effector 14 in response to actuation of the firing trigger 24. Actuation of the firing
trigger 24 can thus allow further closure of the end eftector 14 and allow for the jaws 16a, 16b to
move closer together so as to more securely grasp tissue held therebetween. The further closure

of end effector 14 can help compress the tissue between the jaws 16a, 16b and allow the energy
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to be more pointedly directed to the tissue between the jaws 16a, 16b, and/or can help prevent

the energy from being applied to tissue before the jaws 16a, 16b have been sufficiently closed.

[0066] As shown in FIG. 6, after the tissue has been cut and sealed (separately and/or
simultaneously), the closure trigger 20 can be released from its closed position so as to move
back to its initial position, as shown by the arrow C. The closure trigger 20 can be released by
being manually let go of by a user and/or by unlocking the closure trigger 20 (e.g., unlatching the
latch).

[0067] As mentioned above, the configuration of the instrument 100 can be susceptible to user
error in certain situations. For example, it can be possible for a user to actuate the firing trigger
24 before fully actuating the closure trigger 20, e.g., by engaging a latch (not shown) that secures
the closure trigger in a closed/actuated position. Prematurely actuating the firing trigger 24 in
this manner can result in an ineffective transection of tissue, as the tissue may be pushed out of
the jaws 16a, 16b due to insufficient grip on the tissue. And, in embodiments in which RF or
other energy is delivered in response to actuation of the firing trigger 24, an insufficient tissue
seal can result. In other embodiments, a user may inadvertently release the closure trigger 20
while still actuating the firing trigger 24. This can produce similar effects on tissue transection

and/or sealing.

[0068] FIGS. 7-22 illustrate various embodiments of surgical instruments that include latching
trigger lockout mechanisms to selectively prevent the actuation and/or release of a trigger or
other control mechanism based on the status or position of another trigger or other control
mechanism. By preventing actuation and/or release of one trigger based on a position or
actuation status of another trigger, users can be prevented from, e.g., actuating a firing trigger
before a closure trigger is completely actuated, as well as releasing a closure trigger before a

firing trigger is completely released.

[0069] FIGS. 7-9 illustrate one embodiment of a surgical instrument 700 that is similar to the
instrument 100 but includes a latching lockout mechanism to selectively prevent actuation of a
tissue transection trigger based on a position of a jaw closure trigger. The instrument 700 can
include a proximal actuator portion 702 and a shaft 704 extending to a distal end effector (not

shown, see end effector 14 of FIGS. 1-2), similar to the instrument 100 described above. The
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instrument 700 can further include a first trigger 706 and a second trigger 708 that are both
coupled to the proximal actuator portion 702. The first trigger 706 can be configured to move
the first and second jaw members of the distal end effector between an open configuration and a
closed configuration to clamp tissue therebetween, while the second trigger 708 can be
configured to advance a cutting element through tissue grasped between the first and second jaw
members to transect the tissue. Movement of the first trigger 706 can be communicated to the
distal end effector using, e.g., mechanical linkage 710, and movement of the second trigger 708
can be communicated to a cutting element in the distal end effector via, e.g., rack 712 and gear
714. A variety of other configurations for transmitting movement of the first and second triggers
706, 708 to a distal end effector are known in the art and considered within the scope of the

present disclosure.

[0070] While a variety of different configurations are possible, in the illustrated embodiment the
instrument 700 includes a separate energy delivery trigger 716 coupled to the proximal actuator
portion 702. The energy delivery trigger 716 can be configured to control the application of RF
or other tissue sealing energy from at least a portion of the distal end effector. As noted above,
in some embodiments the functionality of the energy delivery trigger 716 can be incorporated
into the second trigger 708 such that the second trigger 708 activates energy delivery directly or
indirectly (e.g., using a predetermined sequence of energy delivery and transection) via a digital
data processor or other controller. In addition, while mechanical linkages 710, 712, and 714 are
shown in the illustrated embodiment, in other embodiments movements of the first and second
triggers 706, 708 can be sensed using one or more sensors known in the art and interpreted by
one or more digital data processors acting as controllers. The one or more digital data processors
can then control activation of one or more electric motors or other actuators to produce, e.g.,
distal end effector jaw member movement, cutting element advancement, or tissue sealing

energy delivery.

[0071] The instrument 700 can include a latch mechanism for releasably securing the first trigger
706 in a fully actuated or closed position, as shown in FIG. 8. The latch mechanism can include
a latch 718 coupled to the proximal actuator portion 702 of the instrument 700, as well as a
complementary catch 720 coupled to the first trigger 706. In the illustrated embodiment, the

latch 718 is pivotably coupled to the proximal actuator portion 702 of the instrument 700 via a
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pin 722, and is suspended in a neutral or resting position by a lower latch biasing element 724
and an upper latch biasing element 726. The lower and upper latch biasing elements can be, for
example, coil springs or other elastically deformable members. A distal end of the latch 718 can
include a protrusion, pin, or other feature 732 configured to be received by the catch 720 in order

to secure the first trigger 706 in an actuated or closed position.

[0072] The pin 732 can also serve as a pivotable attachment point for a lock arm 728 that
extends from the latch 718 to the second trigger 708 to provide selective trigger lockout for the
first and second triggers 706, 708. More particularly, the lock arm 728 can be configured to
translate upward or downward along arrow D in response to pivoting movement of the latch 718
about the pin 722. The lock arm 728 can be configured such that a lock stop 730 disposed at an
end opposite from the pin 732 aligns with at least a portion of the second trigger 708 when the
latch 718 is in a neutral or resting position balanced by the lower and upper latch biasing
elements 724, 726. The lock stop 730 can include any of a variety of features, such as a laterally
extending ledge shown in FIGS. 12, 13, and 16, that can be configured to interfere with
movement of the second trigger 708 when in the position of FIG. 7. By way of further example,
in the embodiment of FIG. 7 the lock stop 730 can be a ledge or other feature laterally extending
from the lock arm 728 (e.g., extending normal to the plane of the page of the figure) that is
configured to interfere with a shoulder 731 or other feature of the second trigger 708. Further,
the lock arm 728 can be restrained from pivoting about the pin 732 toward a proximal end of the
instrument 700 in response to an attempted actuation of the second trigger 708 by a rigid post
733. Accordingly, whenever the latch 718 is disposed in the neutral or resting position shown in
FIG. 7, 1.e., the position naturally assumed when the first trigger 706 is in an open or partially

open configuration, actuation of the second trigger 708 can be prevented.

[0073] The catch 720 coupled to the first trigger 706 can be configured such that it displaces the
pin 732 as it is received by the catch, which can pivot the latch 718 about the pin 722 against the
biasing forces of the latch biasing elements 724, 726. In the illustrated embodiment, for
example, the catch 720 can have a generally chevron-like shape defining a path therearound that
the pin 732 travels during a complete latch/release cycle of the first trigger 706. FIG. 9
illustrates one embodiment of a path of the pin 732 around the catch 720 during a latch/release

cycle of the first trigger 706. The pin 732 can first approach the catch 720 at position F in the
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figure and, as a user further urges the first trigger 706 toward a closed position, the pin 732 can
be deflected upwards along the ramped surface 902 of the catch 720. When a user reaches the
closed/actuated position of the first trigger 706, the pin 732 can be at position G extending
distally beyond the ramped surface 902. Without the support of the ramped surface 902, the
force of the lower and upper biasing elements 724, 726 can urge the latch to pivot downward
about pin 722, thereby dropping the pin 732 toward position H in FIG. 9. Because the first
trigger 706 can be biased toward an open configuration, the first trigger 706 can move slightly
toward an open configuration as a user releases their grip, which can cause the pin 732 to ride
along the surface 904 into a curved, grooved, or notched seat at position H. In such a position,

the first trigger 706 is securely latched in a closed or actuated position.

[0074] Moreover, the position H can be offset (e.g., upward or downward) from the neutral or
resting position F of FIG. 9 (note figure is not to scale) by varying an orientation of the catch
720. This means that, when the first trigger 706 is latched in a closed position, the latch 718 can
be positioned upward or downward from the neutral or resting position shown in FIG. 7. In the
illustrated embodiment, the latch 718 can be positioned above the neutral or resting position, as
shown in FIG. 8. The displacement of the latch 718 from the neutral or resting position of FIG. 7
can cause a corresponding upward translation (e.g., along arrow E) of the lock arm 728 into the
position shown in FIG. 8. In this position, the lock stop 730 can be positioned above the
shoulder or other feature 731 formed on the second trigger 708 such that the ledge of the lock
stop 730 clears the shoulder 731, thereby permitting actuation of the second trigger 708.

[0075] Still further, the ledge, protrusion, or other feature of the lock stop 730 can be configured
to ride along the shoulder or other feature 731 of the second trigger when the second trigger is
actuated. This relative arrangement can prevent any downward translation of the lock arm 728
during actuation of the second trigger 708, as the shoulder 731 would interfere with any
downward movement of the lock stop 730. Maintaining the position of the lock arm 728 can
prevent the latch 718 from pivoting downward about the pin 722, which in turn can prevent the
release of the first trigger 706. As a result, the first trigger can be prevented from releasing until
such time as the second trigger is fully released to clear any potential interference between the

shoulder 731 and the lock stop 730.
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[0076] To release the first trigger 706 back to the open configuration of FIG. 7 after the second
trigger 708 is fully released, a user can urge the first trigger 706 toward the proximal actuator
portion 702 such that the pin 732 again travels distally of a distal end of the catch 720. As
shown in FIG. 9, once free from the curved seat of surface 904 the force of the lower and upper
biasing elements 724, 726 can drive the latch down toward the neutral or resting position of FIG.
7, thereby allowing the pin 732 to ride along a bottom surface 906 of the catch 720 until the two
components are separated from one another. The first trigger 706 can be moved toward an open
position by a user’s application of force or, in some embodiments, by a biasing force that can
urge the first trigger 706 toward an open configuration when a user releases their grip. In
addition, the bottom surface 906 can be angled such that the pin 732 is released from the catch
720 at a position displaced downward from the neutral or resting position, such that the latch
biasing elements 724, 726 return the pin 732 to the starting position F once it is separated from

the catch 720.

[0077] As the user releases and separates the latch 718 from the catch 720 and the latch returns
to the neutral or resting position, the lock arm 728 can be translated back to the position shown
in FIG. 7. In this position, actuation of the second trigger 708 is again prevented by interference
between the lock stop 730 and the shoulder 731 of the second trigger 708. This completes a
latch and release cycle of the first trigger 706 and the corresponding selective lockout of the

second trigger 708.

[0078] The above described embodiment represents an improvement over prior devices, but
there are still certain times during which the lockout mechanism can allow a user to inadvertently
actuate the second trigger 708 before the first trigger is securely latched in a closed or actuated
configuration. With reference to FIG. 9, for example, as the latch pin 732 travels up the final
portion of the ramped surface 902 (e.g., left hand side of the figure) the latch 718 can be
sufficiently displaced to clear the second trigger 708 lockout. However, during this time the first
trigger 706 is not yet latched in a closed position because the latch pin 732 has not yet reached
position G in FIG. 9, from where it will fall into the curved seat of surface 904. In other words,

the user could release the first trigger 706 and it could return to the open configuration of FIG. 7.
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[0079] In order to address this brief loss of trigger lockout, an alternative embodiment of a
surgical instrument can be utilized. FIGS. 10A—16 illustrate such an embodiment of a surgical
instrument 1000. The instrument 1000 can include a number of features that are similar to that
of the instrument 700. These can include, for example, a proximal actuator portion 1002, a shaft
1004 extending to a distal end effector (not shown), a first trigger 1006, and a second trigger
1008. The instrument 1000 can also include a linkage 1010 coupling the first trigger to, for
example, first and second jaw members of a distal end effector to control opening and closing
thereof, as well as a gear rack 1012 and a gear 1014 coupling the second trigger 1008 to, for
example, a cutting mechanism disposed in the distal end effector and configured to transect
tissue grasped by the first and second jaw members. In addition, the instrument 1000 can include

a separate energy delivery trigger 1016 similar to the trigger 716 of the instrument 700.

[0080] The instrument 1000 can include a different embodiment of a latch and trigger lockout
mechanism, however. In particular, the instrument 1000 can include a latch 1018 coupled to the
proximal actuator portion 1002 and a catch 1020 coupled to the first trigger 1006. And the latch
1018 can similarly be pivotably coupled via a pin 1022, but the pin 1022 can be coupled to a
latching plate 1024 (shown in isolation in FIG. 10B) that is itself pivotably coupled to the
proximal actuator portion 1002 via a pin 1026. This is in contrast to the direct coupling of the

latch 718 to the proximal actuator portion 702 that is shown for the instrument 700.

[0081] The latching plate 1024 can include recesses to house lower and upper latch biasing
elements 1028, 1030 that act on the latch 1018 in a manner similar to the biasing elements 724,
726. The lockout mechanism also includes a lock arm 1032 (shown in isolation in FIG. 10C)
that is pivotably coupled at one end to the latching plate 1024 by a pin 1034. At an opposite end
of the lock arm 1032 can be a lock stop 1036 formed by a ledge or other feature, similar to the
lock stop 730. The lock stop 1036 can be configured to selectively interfere with a shoulder or
other feature 1037 in a similar manner as lock stop 730 and shoulder 731. In addition, a lock
arm biasing element 1038 can be configured urge the lock arm 1032 in a downward direction,
thereby urging the latching plate 1024 to pivot counter-clockwise (in the view of FIG. 10A)
about the pin 1026. FIGS. 11 and 12 illustrate the various components of the trigger lockout

mechanism 1100 in greater detail.
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[0082] Similar to the instrument 700 described above, the lock arm 1032 can be configured to
move between a first position, in which the lock arm interferes with actuation of the second
trigger 1008, and a second position, in which the lock arm clears and permits actuation of the
second trigger. FIG. 10A illustrates the instrument 1000 with its first trigger 1006 in an open
position and the lock arm 1032 in the first position wherein actuation of the second trigger 1008

is prevented by interference between the ledge or other lock stop 1036 and the shoulder 1037.

[0083] FIG. 12 shows a perspective view of the ledge that forms lock stop 1036 on the lock arm
1032. FIG. 13 illustrates a rear view of the interaction between the lock stop 1036 and the
second trigger 1008 when in the configuration shown by FIG. 10A. As can be seen in FIG. 13,
the lock arm 1032 is laterally offset from the second trigger 1008. The lock stop ledge or other
feature 1036 formed on the lock arm 1032, however, extends laterally from the lock arm 1032
and is aligned with the shoulder or other feature 1037 formed on the second trigger 1008 such
that the two components interfere with one another (i.e., movement of the second trigger out of
the plane of the page in FIG. 13 would result in contact between the shoulder 1037 and the lock
stop 1036). In such a configuration, any attempt to actuate the second trigger 1008 can be
prevented by interference between the shoulder 1037 of the second trigger 1008 and the lock
stop 1036 of the lock arm 1032. Note that the lock arm 1032 can be prevented from pivoting
rearward in response to an attempted actuation of the second trigger 1008 by a post 1039 coupled
to the proximal actuator portion 1002. The post 1039 can also serve as a support for the lock arm

biasing element 1038, as shown in FIG. 10A.

[0084] In order to actuate the second trigger 1008, a user must first actuate the first trigger 1006
and latch it in a closed or actuated position. To do so, a user can urge the first trigger 1006
proximally toward the proximal actuator portion 1002 until a first latch component coupled to
the proximal actuator portion, e.g., the latch 1018 of FIG. 10A, contacts a second latch
component coupled to the first trigger 1006, e.g., the catch 1020 of FIG. 10A. The latch 1018
and catch 1020 can interact with one another in a manner similar to the latch 718 and the catch
720, including by making use of a multi-sided catch 1020 that can selectively displace the
position of the latch 1018 from a neutral or resting position provided by lower and upper latch

biasing elements 1028, 1030.
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[0085] In the instrument 1000, however, displacement of the latch 1018 does not directly result
in translation of the lock arm 1032. Rather, the latch 1018 can pivot upward or downward from
its resting or neutral position without causing any change in the orientation of the latching plate
1024. Once the latch 1018, and in particular the distal latching pin 1102, is received in the
curved seat of the catch 1020 and the first trigger 1006 is secured in a closed position, a user can
release their grip on the first trigger 1006. The first trigger can be biased toward an open
position by, for example, resistive force from tissue clamped between first and second jaw
members of the distal end effector or, in some embodiments, by a biasing element (not shown).
As the first trigger moves toward an open configuration while the latch 1018 is secured to the
catch 1020, it can pivot the latching plate 1024 about the pin 1026 in the direction of arrow I

against the force of biasing element 1038, as shown in FIG. 14.

[0086] The pivoting movement of the latching plate 1024 can cause translation of the lock arm
1032. As shown in FIG. 14, pivoting as the latching plate 1024 about the pin 1026 in the
direction of arrow I (clockwise in the plane of the figure), the lock arm 1032 can be translated
upward in the direction of arrow J. This upward translation of the lock arm 1032 can cause the
lock stop 1036 to move above and clear the shoulder 1037 of the second trigger 1008, thereby
allowing its actuation. This orientation can be seen in the side view of FIGS. 14 and 15, as well

as the rear view of FIG. 16.

[0087] As shown in FIG. 15, a user can actuate the second trigger 1008 by depressing it in the
direction of arrow K to, for example, transect tissue clamped between the first and second jaws
of the distal end effector. At all times during the throw or actuation of the second trigger 1008,
the ledge or other lock stop 1036 can be disposed above the shoulder 1037 of the second trigger
(see FIGS. 15 and 16) such that the lock arm 1032 is prevented from translating downward.
Preventing movement of the lock arm 1032 in this manner can ensure that the latching plate 1024

remains in position and the first trigger 1006 remains latched in a closed position.

[0088] Only after the second trigger 1008 is released and returned to the position shown in FIG.
14 can the lock arm 1032 be clear to translate back to the position shown in FIG. 10A. To do so,
a user can apply closing pressure to the first trigger 1006, which can aid the lock arm biasing

element 1038 in translating the lock arm 1032 downward and pivoting the latching plate 1024

-25.-



WO 2017/223395 PCT/US2017/038920

back to the position shown in FIG. 10A (i.e., pivoting the latching plate counter-clockwise in the
plane of the figure). This movement can realign the lock stop 1036 with the shoulder 1037 of the
second trigger 1008 to prevent actuation of the second trigger. Further application of closing
pressure by the user to the first trigger 1006 can move the latching pin 1102 beyond a distal end
of the catch 1020, which can cause the latching pin 1102 to release from the catch 1020, similar
to how the latch pin 732 releases from the catch 720, as described above. Once the latching pin
1102 releases from the catch 1020, a user can release their grip and biasing force on the first

trigger 1006 can return it to the open position or configuration shown in FIG. 10A.

[0089] The use of a pivoting latching plate 1024 as an intermediate linkage between the lock arm
1032 and the latch 1018 can provide an advantage in that there is no time during which the
second trigger can be actuated while the first trigger is not fully actuated and latched. This is
because the latching process of the first trigger is completed before any movement of the lock
arm takes place. Indeed, pivoting the latching plate 1024 to cause movement of the lock arm
1032 depends upon successful coupling of the latch 1018 and catch 1020. Similarly, the latch
1018 cannot be released from the catch 1020 until after the lock arm 1032 has been returned to a

position in which actuation of the second trigger 1008 is prevented.

[0090] The above described embodiments of a surgical instrument are not an exhaustive listing.
FIGS. 17-22 show still further embodiments of surgical instruments with selective trigger
lockout mechanisms. FIGS. 17 and 18, for example, illustrate an instrument 1700 in which a
lock arm is configured to rotate—rather than translate—in and out of position blocking actuation
of a second trigger. The instrument 1700 includes a number of features similar to the
instruments 700 and 1000, including a proximal actuator portion 1702, a shaft 1704 extending to
a distal end effector, a first trigger 1706 controlling a first functionality of the distal end eftector,

and a second trigger 1708 controlling a second functionality of the distal end effector.

[0091] Selective trigger lockout of the instrument 1700 can be accomplished using a latch 1710
or other first latch component coupled to the proximal actuator portion 1702 and a catch 1712 or
other second latch component coupled to the first trigger 1706. In the illustrated embodiment,
the latch 1710 can be a leaf spring or other semi-rigid member and can include a pin 1713 at one

end thereof that is configured to be received by the catch 1712. At another end thereof, the latch
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1710 can be coupled to a lock arm 1714 via a pin 1716. The lock arm 1714 can be pivotably
coupled to the proximal actuator portion 1702 via a pin 1718 disposed along a mid-portion
thereof and can include a lock stop 1720 formed at an end opposite from the pin 1716. The lock
stop 1720 can be configured to engage with a complementary feature formed on or coupled to
the second trigger 1708. In one embodiment, for example, the lock stop 1720 can be a hook or
other feature formed on the lock arm 1714, while the second trigger 1708 can include a recess,

pocket, shoulder, or other feature configured to interface with the lock stop.

[0092] As mentioned above, the lock arm 1714 can be pivotably coupled to the proximal
actuator portion 1702 of the instrument 1700 such that it can rotate about the pin 1718. Further,
a lock arm biasing element 1722 can urge the lock arm 1714 into a position in which it prevents
actuation of the second trigger 1008, as shown in FIG. 17. The lock arm biasing element 1722

can be, for example, a coil spring, magnet, or other known biasing element.

[0093] To permit actuation of the second trigger 1708, a user can apply a closing force in the
direction of arrow L to the first trigger 1706. As the first trigger 1706 nears the proximal
actuator portion 1702, the pin 1713 at the distal end of the latch 1710 can be deflected by the
catch 1712 in a manner similar to the latch 718 and catch 720 described above. Rather than a
rigid latch 718 with lower and upper biasing elements 724, 726, however, the instrument 1700
can include a semi-rigid leaf spring latch 1710 and rigid lower and upper supports 1724, 1726 to

produce similar behavior.

[0094] Once the pin 1713 at the distal end of the latch 1710 is received within a curved or
notched seat of the catch 1712 (as shown in FIG. 18), a user can release their grip on the first
trigger 1706 and allow a biasing force to urge the first trigger toward an open position. This
slight movement of the first trigger 1706 while connected to the latch 1710 can pivot the lock
arm 1714 in the direction of arrow M in FIG. 17 against the force of biasing element 1722. In
this second position shown in FIG. 18, the lock arm 1714 can be clear of the second trigger path,
thereby permitting its actuation. A user can then proceed to actuate the second trigger 1706 by

applying force thereto in the direction of arrow N.

[0095] While the instrument 1700 does not include the ledge 1036 and shoulder 1037 of the
instrument 1000, the rotating paths of the second trigger 1708 and the lock arm 1714 can be
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configured such that the first trigger 1706 cannot be released from its latched configuration
unless the second trigger 1708 is in an open or released position. This is because the second
trigger, if in an actuated position, can be configured to interfere with the lock arm 1714 returning

to its initial position shown in FIG. 17.

[0096] To release the first trigger 1706, a user can apply further closure force to the first trigger.
Initially, this can aid the biasing element 1722 in pivoting the lock arm 1714 back to the first
position shown in FIG. 17. This return motion of the lock arm 1714 can reengage the lockout of
the second trigger 1708 such that it cannot be actuated. Further application of closure force to
the first trigger 1706 can advance the latch pin 1713 out of the grooved or curved seat of the
latch 1712, and the elasticity of the leaf spring latch 1710 can cause the latch pin 1713 to move
free of the catch 1712. The user can then release their grip and allow biasing force (again, from
tissue clamped between the first and second jaws or from a biasing element disposed between the
proximal actuator portion and the first trigger) to move the first trigger to an open position, as

shown in FIG. 17.

[0097] The use of a pivoting lock arm 1714 and a lock arm biasing element 1722 can provide the
same advantages of the instrument 1000 noted above, namely, the elimination of any point in
time where the second trigger can be actuated while the first trigger is not securely latched in an
actuated or closed position. Rather, the instrument 1700 can function similarly to the instrument
1000 in that latching of the first trigger in a closed position is accomplished before any
movement of the lock arm 1714, and the lock arm 1714 is returned to its blocking position before

the process of releasing the first trigger is initiated.

[0098] FIGS. 19-22 illustrate still another embodiment of a latching trigger lockout mechanism
according to the teachings provided herein. The surgical instrument 1900 shown in these figures
utilizes a unitary latch and lock arm component 1911 that is pivotably coupled to a proximal
actuator portion 1902 of an instrument 1900. The latch and lock arm component 1911 is
configured to interact with both a catch 1912 coupled to a first trigger 1904 and a second trigger
1908. Further, the latch and lock arm component 1911 can be biased via, e.g., a spring or other
biasing element (not shown), toward the position labeled as 1911a in FIG. 19 and shown in FIG.
21.
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[0099] With reference to FIGS. 19 and 21, an initial configuration is shown in which the first
trigger 1904 and the second trigger 1908 are in an open position (denoted by 1904a for the first
trigger). The latch and lock arm component is in a first position identified as 1911a. In this
configuration, a lock stop 1916 of the latch and lock arm component 1911 is positioned so as to
prevent actuation of the second trigger 1908. Post 1920 can be coupled to the proximal actuator
portion 1902 of the instrument 1900 and can prevent rotation of the latch and lock arm

component 1911 about the pin 1918 if a user attempts to actuate the second trigger 1908.

[0100] As a user begins to actuate the first trigger 1904, thereby rotating it about pivot point
1906 into the configuration shown in FIG. 22 and denoted by 1904b, a latching pin 1914 coupled
to the latch and lock arm component 1911 can engage with a catch 1912 coupled to the first
trigger 1904. FIG. 20 illustrates one embodiment of how the latching pin 1914 can travel
around, and be received by, the catch 1912. The latching pin 1914 can first contact the catch
1912 at position P and, as a user continues to move the first trigger 1904 through the angle 61
from the position marked 1904a to the position marked 1904b, the latching pin 1914 can ride
along the ramped surface 2002. As the latching pin rides along this surface, the latch and lock
arm component 1911 can be rotated about the pin 1918 through the angle 02 from the position
marked 1911a to the position marked 1911b. As this rotation occurs, the lock stop 1916 can
move from the position marked 1916a, in which it blocks actuation of the second trigger 1908, to
the position 1916b, in which it clears the movement path of the second trigger 1908. Note that
the shape of the catch 1912 is substantially reversed from the orientation of the catch 720
described above in order to enable downward pivoting motion of the latch and lock stop
component 1911. The orientation of the catch 720 could similarly be reversed to achieve

reversed translation of the lock arm 728.

[0101] Similar to the latch and catch described above in connection with FIG. 9, the latching pin
1912 can be received within a grooved, notched, or curved surface 2004 of the catch 1912 once
the first trigger 1904 is sufficiently closed and the latching pin 1914 reaches position Q of FIG.
20. This configuration, also shown in FIG. 19 at 1914b and in FIG. 22, retains the first trigger
1904 in a closed position (shown by position 1904b) and the latch and lock arm component 1911
in a position (labeled 1911b) that permits actuation of the second trigger 1908.
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[0102] Moreover, the latch and lock arm component 1911 can be configured such that it cannot
be returned to the initial position marked as 1911a until such time as the second trigger 1908 is
fully released. Similar to the embodiments shown in FIGS. 17 and 18, if a user were to attempt
to release the first trigger 1904 while actuating the second trigger 1908, the second trigger can be
configured to interfere with movement of the latch and lock arm component 1911, thereby
preventing the release of the first trigger 1904 until the second trigger 1908 is released and clears

the movement path of the latch and lock arm component 1911.

[0103] Once the second trigger 1908 is released, a user can release the first trigger 1904 by
applying closure force to the first trigger. This can allow the latching pin 1914 to move beyond
the curved, notched, or grooved surface 2004 and the biasing of the latch and lock arm
component 1911 can rotate the latching pin 1914 up onto the surface 2006 of the catch 1912
shown in FIG. 20. The catch 1912 and latch and lock arm component 1911 can then separate,
and biasing force can rotate the latch and lock arm component back into the position identified as

1911a where actuation of the second trigger 1908 is blocked.

[0104] Regardless of the particular instrument embodiment employed, a surgical method
according to the present disclosure can include actuating a first trigger of a surgical instrument.
In some embodiments, actuating the first trigger can move first and second jaw members of a
surgical instrument from an open configuration to a closed configuration to clamp tissue
therebetween. The method can further include latching the first trigger to retain the first trigger
in an actuated position and to move a lock arm from a first position, in which the lock arm blocks
movement of a second trigger of the surgical instrument, to a second position, in which the lock
arm permits movement of the second trigger. The method can also include actuating the second
trigger, which in some embodiments can transect tissue clamped between the first and second

jaw members.

[0105] A surgical method can further include releasing the second trigger, as well as unlatching
the first trigger to both release the first trigger from the actuated position and move the lock arm
from the second position to the first position. As noted above, in some embodiments
interference between a shoulder of the second trigger and a ledge or other lock stop of the lock

arm can prevent unlatching the first trigger until after releasing the second trigger. Other
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surgical methods, including alternative orders of operating triggers, other control mechanisms, or

similar components are also possible and considered within the scope of the present disclosure.

[0106] The instruments disclosed herein can be formed from a variety of materials and can have
a variety of different sizes and shapes. For example, instruments or components thereof can be
formed from various polymers and/or metals. Furthermore, particular components can be
formed from different materials than other components. By way of further example, a proximal
actuator portion can be formed from a polymer material, (e.g., polycarbonate), while an end
effector can be formed from a metal, such as surgical grade stainless steel (e.g., 17-4), other 300
and 400 series stainless steels, titanium, and aluminum, perhaps to take advantage of greater
rigidity. Of course, these are just non-limiting examples of possible material combinations.

Instrument sizes can also vary greatly, depending on the intended use and surgical site anatomy.

[0107] The instruments disclosed herein can be designed to be disposed of after a single use, or
they can be designed to be used multiple times. In either case, however, the instrument can be
reconditioned for reuse after at least one use. Reconditioning can include any combination of the
steps of disassembly of the instrument, followed by cleaning or replacement of particular pieces,
and subsequent reassembly. In particular, the instrument can be disassembled, and any number
of the particular pieces or parts of the instrument can be selectively replaced or removed in any
combination. Upon cleaning and/or replacement of particular parts, the instrument can be
reassembled for subsequent use either at a reconditioning facility, or by a surgical team
immediately prior to a surgical procedure. Those skilled in the art will appreciate that
reconditioning of an instrument can utilize a variety of techniques for disassembly,
cleaning/replacement, and reassembly. Use of such techniques, and the resulting reconditioned

instrument, are all within the scope of the present disclosure.

[0108] The instruments described herein can be processed before use in a surgical procedure.
First, a new or used instrument can be obtained and, if necessary, cleaned. The instrument can
then be sterilized. In one sterilization technique, the instrument can be placed in a closed and
sealed container, such as a plastic or TYVEK bag. The container and its contents can then be
placed in a field of radiation that can penetrate the container, such as gamma radiation, x-rays, or

high-energy electrons. The radiation can kill bacteria on the instrument and in the container.
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The sterilized instrument can then be stored in the sterile container. The sealed container can
keep the instrument sterile until it is opened in the medical facility. Other forms of sterilization
known in the art are also possible. This can include beta or other forms of radiation, ethylene
oxide, steam, or a liquid bath (e.g., cold soak). Certain forms of sterilization may be better suited
to use with different portions of the instrument due to the materials utilized, the presence of

electrical components, etc.

[0109] One skilled in the art will appreciate further features and advantages of the disclosure
based on the above-described embodiments. Accordingly, the disclosure is not to be limited by
what has been particularly shown and described, except as indicated by the appended claims. All
publications and references cited herein are expressly incorporated herein by reference in their

entirety.
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What is claimed is:

1. A surgical instrument, comprising:

a distal end effector;

a proximal actuator portion;

a first trigger coupled to the proximal actuator portion;

a second trigger coupled to the proximal actuator portion;

a lock arm coupled to the proximal actuator portion;

wherein the lock arm is configured to move between a first position, in which it interferes
with actuation of the second trigger, and a second position, in which it permits actuation of the
second trigger; and

wherein actuation of the first trigger is effective to move the lock arm from the first

position to the second position.

2. The instrument of claim 1, wherein release of the first trigger is effective to return the

lock arm from the second position to the first position.

3. The instrument of claim 2, wherein the second trigger is configured to interfere with the
return of the lock arm from the second position to the first position until the second trigger is

released.

4. The instrument of claim 3, wherein the lock arm includes a ledge configured to ride along
a shoulder of the second trigger to interfere with the return of the lock arm from the second

position to the first position when the second trigger is being actuated.

5. The instrument of claim 1, wherein the lock arm is configured to rotate between the first

position and the second position.

6. The instrument of claim 1, wherein the lock arm is configured to translate between the

first position and the second position.

7. The instrument of claim 1, further comprising a latch that is coupled to the lock arm and

configured to be received by a catch coupled to the first trigger.
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8. The instrument of claim 7, wherein the latch is pivotably coupled to the proximal actuator
portion and biased toward a resting position, and wherein the catch coupled to the first trigger is

configured to move the latch away from the resting position as the latch is received by the catch.

0. The instrument of claim 8, wherein the movement of the latch away from the resting

position causes movement of the lock arm from the first position to the second position.

10. The instrument of claim 7, further comprising:
a latch plate coupled to the proximal actuator portion, the latch, and the lock arm;
wherein the latch plate is configured to move relative to the proximal actuator portion

from a released position to a latched position when the latch is received by the catch.

11. The instrument of claim 10, wherein the latch plate is configured to pivotably move

relative to the proximal actuator portion.

12. The instrument of claim 10, wherein movement of the latch plate from the released
position to the latched position causes movement of the lock arm from the first position to the

second position.
13. The instrument of claim 10, wherein the latch plate is biased toward the released position.

14. The instrument of claim 1, wherein the distal end effector includes a first jaw member, a
second jaw member, and a cutting element, the first and second jaw members being configured
to move between an open configuration and a closed configuration to clamp tissue therebetween,
and the cutting element being configured to transect the tissue clamped between the first and

second jaw members.

15. The instrument of claim 14, wherein actuation of the first trigger is configured to move
the first and second jaw members from the open configuration to the closed configuration and

actuation of the second trigger is configured to distally translate the cutting member.

16. The instrument of claim 14, wherein the distal end effector is further configured to
deliver radio frequency (RF) energy to tissue clamped between the first and second jaw

members.
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17. A surgical instrument, comprising:

a distal end effector configured to releasably grasp tissue, deliver radio frequency (RF)
energy to grasped tissue, and transect the grasped tissue;

a proximal actuator portion;

a first trigger coupled to the proximal actuator portion and configured to control grasping
of tissue by the distal end effector;

a second trigger coupled to the proximal actuator portion and configured to control
transecting the grasped tissue by the distal end effector;

a first latch component coupled to the proximal actuator portion;

a second latch component coupled to the first trigger; and

a lock arm coupled to the first latch component and configured to move between a first
position, in which the lock arm interferes with actuation of the second trigger, and a second
position, in which the second trigger can be actuated while clearing the lock arm;

wherein the first latch component and the second latch component are configured to
contact one another such that the first trigger is retained in a closed position and the lock arm is

retained in the second position.

18. The instrument of claim 17, further comprising:

a latch plate coupled to the proximal actuator portion, the first latch component, and the
lock arm;

wherein the latch plate is configured to move relative to the proximal actuator portion
from a released position to a latched position when the first latch component and the second latch

component contact one another.

19. The instrument of claim 18, wherein movement of the latch plate from the released
position to the latched position causes movement of the lock arm from the first position to the

second position.

20. A surgical method, comprising:
actuating a first trigger of a surgical instrument to move first and second jaw members of
the surgical instrument from an open configuration to a closed configuration to clamp tissue

therebetween;
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latching the first trigger to retain the first trigger in an actuated position and to move a
lock arm from a first position, in which the lock arm blocks movement of a second trigger of the
surgical instrument, to a second position, in which the lock arm permits movement of the second
trigger; and

actuating the second trigger to transect tissue clamped between the first and second jaw

members.

21. The method of claim 20, further comprising:
releasing the second trigger; and
unlatching the first trigger to release the first trigger from the actuated position and to

move the lock arm from the second position to the first position.

22. The method of claim 21, wherein interference between a shoulder of the second trigger
and a ledge of the lock arm prevents unlatching the first trigger until after releasing the second

trigger.

-36-



PCT/US2017/038920

WO 2017/223395
119

) \\\\\\\'-;<<<~:s\\.\.\>>§\:
N X
e
L
e vl
e
e
ks

gt

Besptnnsatnncasstres,

R e,
i,
a7 Sy,
s “
i,
e,

%

“
2,

FIG. 1
PRIOR ART



WO 2017/223395 PCT/US2017/038920
219

14

¥

\\-.»\\\

\\\\ ”‘\\\\
*gfi —
E{a&‘-

FIG. 2
PRIOR ART



WO 2017/223395 PCT/US2017/038920
3/19

FIG. 3
PRIOR ART



WO 2017/223395 PCT/US2017/038920
4/19

2o
FIG. 4

PRIOR ART

s

N\

- 2
FIG. 5 FIG. 6

PRIOR ART PRIOR ART



WO 2017/223395 PCT/US2017/038920
5/19

&t\\\\\\:\‘.\‘&‘wsts ? 3 &

720 724



WO 2017/223395 PCT/US2017/038920
6/19




WO 2017/223395 PCT/US2017/038920
719




WO 2017/223395 PCT/US2017/038920

8/19

RS

ey : -
AR A AR

P
W9
ot

1032

o
\w\‘?\\b‘\‘k

g R X
’i. \\‘\\\\‘33}:‘\‘o\x\&\\“\\~.~.ssx~.~.\\\\\\\\\\\\\\\\\“\m\
) R
! \:.‘\\\\“““\ \\“\:\““

: IR \\\\\\:‘\\e
3 A
R

PR
LR
VX

S

herar

o

FIG. 10A



WO 2017/223395 PCT/US2017/038920
9/19

FIG. 11 FIG. 12



PCT/US2017/038920

WO 2017/223395

14
H

10

g

op RIS

i
VAL e

-reng,

oo

G
\\\\\\\\www\t

\\\\u\\\\\w

e




WO 2017/223395 PCT/US2017/038920

FIG. 14



WO 2017/223395 PCT/US2017/038920
12/19

FIG. 15



PCT/US2017/038920

WO 2017/223395

i IR

FIG. 16



PCT/US2017/038920

WO 2017/223395
14/19

PR

x

AR TR
RN

]
R

AR

B hnnpr i,
St

o
e
o

R
3
H
H
3
3

S

RS

o
o7
i T



WO 2017/223395 PCT/US2017/038920




WO 2017/223395

PCT/US2017/038920
16/19

ﬁ@%

Y e

it

S
&

g




WO 2017/223395 PCT/US2017/038920

2 0oy

Q ﬁ*ﬁ; ) <

Srevns




WO 2017/223395 PCT/US2017/038920

FIG. 21



WO 2017/223395 PCT/US2017/038920

FI1G. 22



International application No.
INTERNATIONAL SEARCH REPORT PCT/US2017/038920
Box No.ll Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 20-22

because they relate to subject matter not required to be searched by this Authority, namely:

see FURTHER INFORMATION sheet PCT/ISA/210

2. I:' Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

-

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-16
Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the

payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2017/038920

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61B17/072 A61B17/29
ADD.

A61B18/14

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61B

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2015/201953 Al (STROBL GEOFFREY S [US] 1-3,5,
ET AL) 23 July 2015 (2015-07-23) 14-16
A paragraph [0057] - paragraph [0075] 7-9
figures 1,4-10,15-17
X US 2012/080332 Al (SHELTON IV FREDERICK E 1,2,5,
[US] ET AL) 5 April 2012 (2012-04-05) 14,15
paragraph [0323]
paragraph [0326]
paragraph [0328]
figure 1
X US 2003/018331 Al (DYCUS SEAN T [US] ET 1-3,5,
AL) 23 January 2003 (2003-01-23) 14-16
A paragraph [0088] - paragraph [0101] 7-9
paragraph [0137] - paragraph [0147]
figures 1A,9,11,13,21-23,29

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

9 August 2017

Date of mailing of the international search report

17/10/2017

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Ebbinghaus, M

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2017/038920
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2015201953 Al 23-07-2015  NONE

US 2012080332 Al 05-04-2012 AU 2011307269 Al 28-03-2013
AU 2011307270 Al 21-03-2013
AU 2011307271 Al 28-03-2013
AU 2011307282 Al 28-03-2013
AU 2011307283 Al 28-03-2013
AU 2011307292 Al 28-03-2013
AU 2011307376 Al 07-03-2013
AU 2011307377 Al 07-03-2013
AU 2011307378 Al 02-05-2013
AU 2011307379 Al 21-02-2013
AU 2011307380 Al 21-02-2013
AU 2011307381 Al 07-03-2013
AU 2011308695 Al 04-04-2013
AU 2011308705 Al 04-04-2013
AU 2011308710 Al 11-04-2013
AU 2011308711 Al 11-04-2013
AU 2011308716 Al 11-04-2013
AU 2011308760 Al 28-03-2013
AU 2011308765 Al 04-04-2013
CA 2811954 Al 05-04-2012
CA 2811960 Al 05-04-2012
CA 2811961 Al 05-04-2012
CA 2811968 Al 05-04-2012
CA 2812211 Al 05-04-2012
CA 2812213 Al 05-04-2012
CA 2812221 Al 05-04-2012
CA 2812535 Al 05-04-2012
CA 2812537 Al 05-04-2012
CA 2812541 Al 05-04-2012
CA 2812546 Al 05-04-2012
CA 2812773 Al 05-04-2012
CA 2813205 Al 05-04-2012
CA 2813206 Al 05-04-2012
CA 2813209 Al 05-04-2012
CA 2813210 Al 05-04-2012
CA 2813221 Al 05-04-2012
CA 2813222 Al 05-04-2012
CA 2813414 Al 05-04-2012
CN 103118606 A 22-05-2013
CN 103124525 A 29-05-2013
CN 103124527 A 29-05-2013
CN 103124528 A 29-05-2013
CN 103140177 A 05-06-2013
CN 103140179 A 05-06-2013
CN 103140181 A 05-06-2013
CN 103140182 A 05-06-2013
CN 103153202 A 12-06-2013
CN 103153205 A 12-06-2013
CN 103153206 A 12-06-2013
CN 103153207 A 12-06-2013
CN 103153208 A 12-06-2013
EP 2621345 Al 07-08-2013
EP 2621346 Al 07-08-2013
EP 2621352 Al 07-08-2013
EP 2621353 Al 07-08-2013
EP 2621354 Al 07-08-2013

Form PCT/ISA/210 (patent family annex) (April 2005)

page 1 of 3




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2017/038920
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 2621355 Al 07-08-2013
EP 2621357 A2 07-08-2013
EP 2621358 A2 07-08-2013
EP 2621359 A2 07-08-2013
EP 2621361 Al 07-08-2013
EP 2621363 Al 07-08-2013
EP 2621365 A2 07-08-2013
EP 2621366 Al 07-08-2013
EP 2621368 Al 07-08-2013
EP 2621369 A2 07-08-2013
EP 2621370 Al 07-08-2013
EP 2621371 Al 07-08-2013
EP 2621372 Al 07-08-2013
EP 2621376 A2 07-08-2013
US 2012080332 Al 05-04-2012
US 2012080333 Al 05-04-2012
US 2012080334 Al 05-04-2012
US 2012080335 Al 05-04-2012
US 2012080344 Al 05-04-2012
US 2012080345 Al 05-04-2012
US 2012080478 Al 05-04-2012
US 2012080479 Al 05-04-2012
US 2012080480 Al 05-04-2012
US 2012080481 Al 05-04-2012
US 2012080482 Al 05-04-2012
US 2012080483 Al 05-04-2012
US 2012080484 Al 05-04-2012
US 2012080485 Al 05-04-2012
US 2012080486 Al 05-04-2012
US 2012080487 Al 05-04-2012
US 2012080496 Al 05-04-2012
US 2012080499 Al 05-04-2012
US 2012080500 Al 05-04-2012
US 2012080501 Al 05-04-2012
US 2012080502 Al 05-04-2012
US 2012080503 Al 05-04-2012
WO 2012044550 Al 05-04-2012
WO 2012044551 Al 05-04-2012
WO 2012044552 A2 05-04-2012
WO 2012044553 A2 05-04-2012
WO 2012044554 Al 05-04-2012
WO 2012044555 A2 05-04-2012
WO 2012044630 Al 05-04-2012
WO 2012044631 Al 05-04-2012
WO 2012044632 A2 05-04-2012
WO 2012044634 Al 05-04-2012
WO 2012044643 A2 05-04-2012
WO 2012044644 A2 05-04-2012
WO 2012044653 Al 05-04-2012
WO 2012044654 A2 05-04-2012
WO 2012044815 Al 05-04-2012
WO 2012044820 Al 05-04-2012
WO 2012044838 Al 05-04-2012
WO 2012044844 A2 05-04-2012
WO 2012044848 Al 05-04-2012
WO 2012044853 Al 05-04-2012
WO 2012044854 Al 05-04-2012
WO 2012044859 Al 05-04-2012

Form PCT/ISA/210 (patent family annex) (April 2005)

page 2 of 3




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2017/038920
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2003018331 Al 23-01-2003 US 2003018331 Al 23-01-2003
US 2007055231 Al 08-03-2007
US 2007260242 Al 08-11-2007
US 2014031819 Al 30-01-2014
US 2015250531 Al 10-09-2015
US 2016242843 Al 25-08-2016

Form PCT/ISA/210 (patent family annex) (April 2005)

page 3 of 3




International Application No. PCT/ US2017/ 038920

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-16

Actuation of first trigger unlocks second trigger.

2. claims: 17-19

Actuation of second trigger retains first trigger in closed
position.




International Application No. PCT/ US2017/ 038920

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.1

Claims Nos.: 20-22

Claims 20-22 relate to subject-matter considered by this Authority to be
covered by the provisions of Rule 39.1(iv) PCT as they relate to surgical
methods. In particular, the step of transecting tissue comprised in claim
20 is considered to be invasive and hence surgical. Therefore, claims
20-22 have not been searched.
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