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DEVICES AND METHODS FOR PROVIDING
ADDITIONAL POWER TO SURGICAL
DEVICES

FIELD

[0001] The present invention relates to devices and meth-
ods for use in surgical procedures and, more particularly, to
providing additional power from one or more secondary
power supplies for powered surgical devices and methods.

BACKGROUND

[0002] Surgical devices for applying energy to tissue in
order to treat and/or destroy the tissue are commonly used in
surgical procedures. Such devices may comprise a hand
piece and an instrument having a distally-mounted end
effector. The end effector can be positioned against the tissue
such that energy, commonly in the form of radio frequency
(“RF”) or ultrasonic energy, is introduced into the tissue to
provide, for example, substantially simultaneous transection
of tissue and homeostasis by coagulation that can minimize
patient trauma.

[0003] Energy applied by a surgical device can be trans-
mitted to the device by a generator in communication with
a hand piece of the device. For example, in the exemplary
embodiment illustrated in FIG. 1, a generator 100 plugged
into an alternating current (AC) power source 10 is config-
ured to supply energy to a surgical device 200 via a cable
plug 210. The cable plug 210 transmits power to a thera-
peutic energy circuit 214, e.g., to activate an end effector 250
of the device 200 to treat tissue. However, the generator 100
is traditionally configured to supply only enough power for
the end effector 250 to operate on tissue, thereby limiting the
functionality of the device 200 to therapeutic functions of
the end effector 250. For example, in generator-connected
surgical devices it is not currently feasible to power com-
ponents that consume high levels of power and/or that
require a different type of power than the end effector such
as, for example, motors, powered sensors, microprocessors,
etc.

[0004] Entirely replacing the generator 100 with a new,
enhanced power supply device would be ineflicient and
expensive, as most operating rooms are already equipped
with generators that are specifically configured for use with
particular devices. Accordingly, there is a need in the art for
improved devices and methods that provide enhanced power
for additional functionalities of surgical devices without
affecting the architecture of the primary power supply.

SUMMARY

[0005] Devices and methods are generally provided for
supplying enhanced power to a surgical instrument. In one
exemplary embodiment, a system for supplying enhanced
power to a surgical instrument includes a generator having
a first power supply that is configured to supply power to a
surgical instrument as part of a first power subsystem and a
pass through power tap adapter configured to electrically
couple to a second power supply as part of a second power
subsystem. The second power subsystem supplies additional
power to the surgical instrument that receives power from
the generator, and the pass through power tap adapter is
configured to isolate the second power subsystem from the
first power subsystem.
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[0006] In some embodiments, the power supplied by the
first power supply can include alternating current and the
power supplied by the second power supply can include
direct current. The first power subsystem can be configured
to supply power to a therapeutic end effector of a surgical
instrument that receives power from the first and second
power subsystems, and the second power subsystem can be
configured to supply power to a non-therapeutic feature of
the surgical instrument that receives power from the first and
second power subsystems. In other embodiments, both the
first and second power subsystems can be configured to
supply power to a therapeutic end effector of the surgical
instrument. The system can further include a means for
isolated communication between the first and second sub-
system. The means can be, by way of non-limiting
examples, an opto-isolator, an inductive current sensor, or an
RF transmitter and receiver.

[0007] The pass through power tap adapter can include a
connector and an alternating current adapter. The connector
can have a first end that is configured to couple to the
generator, a second end that is configured to couple to the
surgical instrument, and a pass-through outlet. The alternat-
ing current adapter can have a first end configured to
electrically couple with the pass-through outlet and a second
end that is configured to electrically couple to the second
power supply such that power from the second power supply
can be supplied through the alternating current adapter,
through the connector, and to the surgical instrument. The
connector can be removably and replaceably coupled to the
generator. In alternative embodiments the connector can be
fixedly coupled to the generator such that the connector
cannot readily be decoupled from the generator.

[0008] The system can include a surgical instrument. The
surgical instrument can be electrically coupled to each of the
first and second power subsystems. In some embodiments
the surgical instrument can be motor-driven. The motor may
be used, by way of non-limiting examples, to open and close
the end effector, advance and retract the knife, or to articu-
late and straighten the end effector. The surgical instrument
can also have an actuable I-blade to transect tissue in some
embodiments. In other embodiments the surgical instrument
can contain lights for enhancing visualization or sensors for
controlling power delivery to tissue.

[0009] In one exemplary embodiment of a system for
supplying enhanced power during surgery, the system
includes a generator, a surgical instrument adapter, and a
cable. The generator includes a housing having a primary
power supply and a secondary power supply disposed in it.
The housing includes a front panel that is configured to
allow a first port of the generator to be accessible to receive
a surgical instrument adapter, with the first port providing
access to the primary power supply. The housing also
includes a back panel or a side panel that is configured to
allow a second port of the generator to be accessible to
provide access to the secondary power supply. The surgical
instrument adapter is disposed in the first port such that a
surgical instrument can be coupled to the adapter to elec-
trically couple the surgical instrument to the primary power
supply. The cable is coupled at a first end to the second port
to electrically couple the cable to the secondary power
supply. This allows the power from the secondary power
supply to be supplied to an object coupled to a second end
of the cable.
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[0010] The secondary power supply of the system can be
configured to provide power to an object that is coupled to
the second end of the cable when power is not being
provided to a surgical instrument that is electrically coupled
to the first power supply. In some embodiments, power
provided by the first power supply can be configured to
power a therapeutic end effector of a surgical instrument and
power provided by the second power supply can be config-
ured to power a non-therapeutic function.

[0011] The second port can be a USB port. In some
embodiments, the object to which the second end of the
cable is coupled can be the surgical instrument adapter and
the surgical instrument adapter can include a secondary port
that is configured to supply power from the secondary power
supply to an object that is coupled to the secondary port.
[0012] One exemplary method for supplying enhance
power during surgery includes supplying power from a first
power source to a surgical instrument that is electrically
coupled to a generator and supplying power from a second
power source through a pass through power tap adapter, with
the second power source being electrically isolated from the
first power source.

[0013] The generator can supply radio frequency and/or
ultrasonic energy to the surgical instrument. In some
embodiments, supplying power from a second power source
through a pass through power tap adapter can include
plugging an alternating current adapter of the pass through
power tap adapter into an outlet. In other embodiments, the
secondary power source can be a battery. The power sup-
plied from the first power source can be used by the surgical
instrument to perform a therapeutic function, and the power
supplied from the second power source can be used to
perform a non-therapeutic function.

[0014] In some embodiments, the method can further
include performing one or more of the following functions
with the surgical instrument electrically coupled to the
generator: transecting tissue with an I-blade of the surgical
instrument, articulating the surgical instrument when the
surgical instrument is a laparoscopic bipolar device, and
articulating an end effector of the surgical instrument. Power
supplied by the second power source can supply power to
sensors associated with the surgical instrument.

[0015] This invention will be more fully understood from
the following detailed description.

BRIEF DESCRIPTION OF DRAWINGS

[0016] This invention will be more fully understood from
the following detailed description taken in conjunction with
the accompanying drawings, in which:

[0017] FIG. 1 is a schematic illustration of circuitry of
traditional systems in the prior art for providing power to
surgical devices through a generator,

[0018] FIG. 2 is a perspective view of one embodiment of
a system for providing enhanced power to a surgical device;
[0019] FIG. 3 is a close-up view of one portion of the
system of FIG. 2;

[0020] FIG. 4 is a front perspective view of another
embodiment of a system for providing enhanced power to a
surgical device;

[0021] FIG. 5 is a back perspective view of the system of
FIG. 4; and
[0022] FIG. 6 is a schematic illustration of one embodi-

ment of circuitry of a system for providing enhanced power
to a surgical device.
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DETAILED DESCRIPTION

[0023] Certain exemplary embodiments will now be
described to provide an overall understanding of the prin-
ciples of the structure, function, manufacture, and use of the
devices and methods disclosed herein. One or more
examples of these embodiments are illustrated in the accom-
panying drawings. Those skilled in the art will understand
that the devices and methods specifically described herein
and illustrated in the accompanying drawings are non-
limiting exemplary embodiments and that the scope of the
present invention 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
invention. Further, in the present disclosure, like-numbered
components of the embodiments generally have similar
features, and thus within a particular embodiment each
feature of each like-numbered component is not necessarily
fully elaborated upon.

[0024] The present disclosure generally relates to devices
and methods that provide enhanced power to surgical
devices. As explained in detail below, the devices and
methods described herein generally provide enhanced power
to a surgical device from a secondary power supply oper-
ating in parallel to a primary power supply that provides
power for therapeutic functions of the device. In some
embodiments, the primary power supply provides power to
an end effector that directly operates on tissue, while the
secondary power supply provides power to ancillary elec-
tronics involved in non-therapeutic functionalities of the
device such as, by way of non-limiting example, sensors,
displays, motors, etc. The primary power supply can be
provided by a power supply existing within a generator, such
as a battery disposed within the generator that supplies direct
current (DC), and/or by a power supply electrically coupled
to the generator, such as a wall outlet that supplies alternat-
ing current. The secondary power supply can be provided by
a secondary power supply typically disposed outside of a
generator, such as a battery, power from a wall outlet, or
other source of either alternating or direct current, and it can
be carried through a pass through power tap adapter, as
described in greater detail below.

[0025] Subsystems powered by the primary power supply
can be wholly isolated from subsystems powered by the
secondary power supply, thus helping to prevent faults in
one subsystem from affecting the other and providing
enhanced power without the need to modify the subsystems
powered by the primary power supply. For example, power
from both the primary and secondary power supplies can be
supplied separately to the device via a connector that is
configured to electronically couple to the device, the exist-
ing primary power supply (e.g., by way of the generator),
and the secondary power supply (e.g., by way of the pass
through power adapter). One exemplary connector can
include an energy storage device therein for storing energy
from the secondary power supply, such that the stored
energy can be harvested by the device even if the secondary
power supply is currently unavailable. According to any of
the systems described herein, additional power can thus be
supplied to the device without affecting the structure and/or
function of existing subsystems configured to supply pri-
mary power.
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[0026] An exemplary system 1 according to the present
invention is illustrated in FIGS. 2 and 3. The system 1
includes the generator 100 (housing a primary power sup-
ply), a pass through power tap adapter 400 (connected to a
secondary power supply), and a surgical device 200 that
receives power from both power supplies via a connector
500. In this exemplary embodiment, as with many current
systems, the generator 100 is configured to supply energy to
a therapeutic portion of the device 200 for operating on
tissue. Unlike traditional systems, however, the secondary
power supply can be used, by way of the pass through power
adapter 400, to provide additional power to the therapeutic
portion of the device 200 and/or to provide power to
ancillary electronics 216 of the device 200, which, as
described in detail below, can relate to non-therapeutic
functions of the device 200. Power from both the primary
and secondary power supplies can be transmitted to the
device 200 via primary and secondary powered subsystems,
respectively, which are completely isolated from one
another. In this way, the device 200 can receive enhanced
power from the secondary power supply without the need
for any alterations to the generator 100 and/or the device
200.

[0027] The generator 100 can be any generator configured
for use with surgical devices. In general, the generator 100
is an existing component of an operating room that is
configured for use with a particular surgical device—in this
case, with the device 200. However, the generator 100 can
be configured for use with any powered surgical device, e.g.,
any ultrasonic, electrosurgical and/or RF surgical devices. In
the illustrated embodiment, the generator 100 can include a
housing that contains the primary power supply, the second-
ary power supply, or both. In some embodiments, the
generator 100 can be actuated to control operation of the
device 200 in various ways. For example, the generator 100
can provide a drive signal to the device 200 via actuation of
an actuation member of the generator 100, e.g., a foot
switch. In some embodiments a user can adjust the amount
of power supplied to the device 200 via a knob, dial, buttons,
or any other actuation feature of the generator 100. In still
further embodiments, the generator 100 can be configured to
display information about the use of the device 200, such as
the amount of power being supplied to the device 200,
length of use of the device 200, parameters measured by the
device 200 and components associated therewith, etc. More
details on generators for use with the systems and methods
disclosed herein can be found in U.S. Patent Application
Publication No. 2011/0087212, incorporated by reference
herein in its entirety.

[0028] The device 200 illustrated in FIG. 2 is merely one,
non-limiting example of a surgical device configured for use
according to the present invention, and it will be appreciated
by a person of skill in the art that the device 200 can be any
surgical device for which energy is necessary and/or desir-
able. In the illustrated embodiment, the device 200 is a
radiofrequency (RF) device having an end effector 250 that
can be used for tissue transection and/or sealing. The device
200 can further include a handle 220 that is in electrical
communication with the generator 100 via a cable 212 and
the cable plug 210 at a distal end of the cable 212. When
activated by the drive signal sent from the generator 100,
components of the handle 220 can transmit RF energy to the
end effector 250, which can then apply energy to tissue.
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[0029] The end effector 250 can generally be configured to
run on power from the generator 100. However, some
components of the device 200 (e.g., components that were
released after the purchase of the generator 100) may require
additional power from the secondary power supply. For
example, in some embodiments, powering the end effector
250 can require additional energy beyond what was required
for an end effector of a previously-released product. In still
further embodiments, a powered knife component of the
device 200 can require additional energy to transect and/or
seal tissue, beyond what is required by a traditional end
effector 250. One example of such a knife component can
include some iterations of an I-blade, which is configured to
translate distally and proximally between opposed jaws
250a, 2505 and/or to assist in the delivery of energy to the
tissue. One exemplary embodiment of an I-blade has a distal
portion disposed between opposed tissue-engaging surfaces
of the first and second jaws 250a, 2505, with the distal
portion including a terminal, vertically disposed cutting
edge that extends vertically between the jaws 250a, 2505. In
some embodiments, the distal portion of the I-blade can
include a first rib extending substantially perpendicular to
the terminal, vertically disposed cutting edge and disposed
in a track formed in a surface of the first jaw 250q that is
opposed to the tissue-engaging surface of the first jaw 250q.
Likewise, the distal portion of the I-blade can include a
second rib extending substantially perpendicular to the ter-
minal, vertically disposed cutting edge, substantially
opposed to the first rib, and disposed in a track formed in a
surface of the second jaw 25056 that is opposed to the
tissue-engaging surface of the second jaw, thus forming an
“I-shaped” profile. The exemplary I-blade translates distally
and proximally between the jaws 250a, 2506 in response to
a drive signal. The translation and/or energy delivery func-
tions of the I-blade can, in some instances, require additional
power beyond what would typically be supplied by the
generator 100, but which can be supplied by the secondary
power supply via the adapter 400. More details of exemplary
I-blades configured for use with the systems and methods
described herein can be found in U.S. Patent Application
Publication No. 2012/0116379 and U.S. patent application
Ser. No. 14/166,194, entitled “Surgical Devices Having
Controlled Tissue Cutting and Sealing” (Docket No.
END7329USNP) and filed on Jan. 28, 2014, each of which
is incorporated herein by reference in its entirety.

[0030] The secondary power supply can further be
required to power ancillary electronics 216 of the device
200, which can be any one or more of components for which
electrical power is required and/or desirable. In some
embodiments, the ancillary electronics 216 can relate to
non-therapeutic functions of the device 200. For example,
the ancillary electronics 216 can include sensors for sensing
a property of the device 200 and/or tissue being acted upon
by the device. Ancillary electronics 216 can also include
means for conveying information to a user, e.g., lights, a
display or displays for providing a clinician with informa-
tion regarding the surgical device 200, the patient, condi-
tions or properties of the tissue, the generator 100, etc. In
some embodiments, the ancillary electronics 216 may com-
prise a transmission circuit for communicating to other
devices the information about the surgical device 200, the
patient, conditions or properties of the tissue, the generator
200, etc. Also, in some embodiments, the ancillary electron-
ics 216 may comprise a motor or drive train. The motor
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and/or drive train may be mechanically coupled to, for
example, cause or assist firing of a motor-driven surgical
device, articulate an end effector of a surgical device,
articulate a laparoscopic bipolar device, etc. In still other
embodiments, the ancillary electronics can include an acces-
sory box configured to alter an amount of voltage and/or
power supplied to one or more surgical instruments, such as
the accessory box disclosed in U.S. Application Serial No.
[ 1 (Attorney Docket No. 100873-711; END7605USNP),
entitled “Surgical Generator Systems and Related Methods,”
filed concurrently herewith, the content of which is incor-
porated by reference herein in its entirety. Other functions
and devices or components thereof can be powered by the
secondary power supply without departing from the spirit of
the present disclosure.

[0031] The secondary power supply can be any source of
power, e.g., a mains AC power source such as a wall outlet,
a battery, a port of the generator 100 and/or of another
generator, a transformer, etc. In the illustrated embodiment,
the secondary power supply is a wall outlet. While the
secondary power supply is configured to provide AC power,
it will be appreciated that the secondary power supply can be
configured to provide any type of energy to the device 200,
which can be either the same or different as the type of
power supplied by the primary power supply.

[0032] The secondary power supply can be transmitted to
the device 200 via any component configured to transmit
electrical power from the secondary power supply to the
device 200, and, in particular, to the aforementioned com-
ponents that may require additional power. In the illustrated
embodiment, the pass through power adapter 400 transmits
power from the secondary power supply (a wall outlet) to the
device 200. As shown in FIG. 2, the adapter 400, alterna-
tively referred to as an alternating current adapter when it is
configured to be electrically connected to an AC power
supply such as current provided through a wall outlet, can
have a first plug 410 configured to plug into the connector
500, a second plug 430 configured to plug into the secondary
power supply, and a cable 420 extending therebetween.

[0033] The connector 500 provides a means for transmit-
ting power from the generator 100 and from the secondary
power supply (via the adapter 400) without making any
alterations to the generator 100 and/or to the device 200. As
illustrated in detail in FIG. 3, the connector 500 has a plug
530 on a proximal end thereof that is configured to plug into
a port 110 of the generator 100, which, in some embodi-
ments, is traditionally used to electronically couple the
generator 100 directly to the surgical device 200. The
connector 500 can further include a port 510 at a distal end
thereof that is configured to receive the cable plug 210 of the
device 200, which would traditionally plug into the port 110
or previously known connectors lacking the capabilities of
the present connector 500. In this way, the device 200 can
continue to receive power from the generator 100 as it
normally would in the absence of the connector 500. To
receive power from the secondary power source (via the
adapter 400), the connector 500 can further have a port 520
for receiving the first plug 410 of the adapter 400, thereby
electronically coupling the connector 500 and the secondary
power supply. Of course, it will be appreciated by a person
of skill in the art that the orientation of any of the plugs and
ports described herein can be reversed, and/or that the
electronic coupling of the connector 500 to the generator
100, device 200, and adapter 400 can be of any type suitable
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for the necessary power transmission. Furthermore, while
the connector 500 of the present embodiment is a separate
piece from the generator 100, the device 200, and the adapter
400, in other embodiments, the connector 500 can be
integral with either the adapter 400 or the device 200.
[0034] In some embodiments, it may be necessary for the
device 200 to communicate with the connector 500 regard-
ing the presence and/or necessity of the secondary power
supply. For example, the connector 500 can be configured to
detect identifying information about a surgical device to
which it is coupled. Where the connector 500 detects that the
device has components for which the secondary power
supply would be desirable and/or necessary, the connector
500 can be configured to send a signal alerting the device
200 and or a user to the availability of the secondary power
supply. For example, a light disposed on an actuation portion
of the device 200 can light up when the connector 500
indicates that the secondary power supply is present. In
some embodiments, the connector 500 can further be con-
figured to detect an amount and/or type of power necessary
for use by a particular component that is being actuated by
a surgeon. The connector 500 can thus transmit the amount
and/or type of power that it detects is necessary for use by
the device 200. Additionally or alternatively, the device 200
can be configured to detect the presence of the connector
500, and, when the connector 500 is detected, to send a
signal to the connector 500 indicating a need for power from
the secondary power supply. The signal can further include
information about the amount and/or type of power that is
necessary. Generally, the signal can be sent upon actuation
by a user of one of the components that requires the
secondary power supply. Upon receipt of the signal, the
connector 500 can transmit power of a type and in an amount
necessary for use by the device 200.

[0035] Another exemplary system 2 according to the pres-
ent disclosure is illustrated in FIGS. 4 and 5. Like the
exemplary system 1, the exemplary system 2 includes a
generator 100" housing a primary power supply for powering
therapeutic functions of a surgical device (not shown) and a
secondary power supply for providing enhanced power for
therapeutic functions of the device and/or for powering
ancillary electronics of the device. Thus, in this embodi-
ment, both the primary and the secondary power supplies are
housed in the generator 100" itself. In particular, the sec-
ondary power supply is a USB port 160" of the generator
100, which can supply power to the device via a USB cable
600 electronically coupled to a connector 700, which in turn
is electronically coupled to the surgical device. In some
embodiments, rather than providing power directly to the
device from the USB cable 600, the system 2 can be
configured to store power from the USB cable 600 in an
energy storage device 740 disposed in the connector 700, as
illustrated schematically in F1G. 4 and described in greater
detail below.

[0036] As shown in FIG. 4, the connector 700 is similar to
the connector 500 in that it has a proximal end 730 config-
ured to electronically couple to the generator 100" and a
distal end 710 configured to electronically couple to a
surgical device. The connector 700 is further configured to
electronically couple to the USB cable 600, in particular via
aport 720 that is configured to receive a plug 610 of the USB
cable 600.

[0037] In some embodiments, as mentioned above, the
connector 700 is configured to store power from the USB
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cable 600 in the energy storage device 740 associated with
the connector 700. Once the energy storage device 740 is
charged, power from the energy storage device 740 can then
be transmitted to the device when needed. Thus, even if
there is some failure in the generator 100", the system 2 can
still supply secondary power to the device. The energy
storage device 740 can be any component configured to
store energy, e.g., a capacitor, a battery, etc. Because charg-
ing the energy storage device 740 can be performed any time
that the generator 100" is turned on, the energy storage
device 740 can be charged before, during, and after surgical
procedures, thereby ensuring a full charge when necessary.
Furthermore, once the energy storage device 740 is fully
charged, it can be used to supply power for devices used
apart from surgery and/or not related to the surgery, e.g., a
clinician’s mobile phone, by plugging the device into the
port 720 of the connector 700. A person skilled in the art will
recognize that such an energy storage device can likewise be
incorporated within the connector 500 and used for similar
purposes without departing from the spirit of the present
disclosure.

[0038] In some embodiments, the connector 700, the gen-
erator 100", and/or the surgical device coupled to the gen-
erator 100" can be configured to convey information about a
charge level of the energy storage device 740. By way of
non-limiting example, the connector 700 can send a signal
to the generator 100" indicating a charge status of the energy
storage device 740, which can be displayed by the generator
100" on a display 120'. In this way, a clinician can know
when the energy storage device 740 needs to be charged,
and/or when the energy storage device 740 can be relied
upon for use of enhanced power.

[0039] Insome embodiments, the connector 700 can have
a switch therein to alternately connect the secondary power
supply to the energy storage device 740 to charge the device
740 or to connect the secondary power supply directly to the
surgical device connected to the generator 100" via the distal
end 710 of the connector 700. For example, the connector
700 can be configured to default to charging the energy
storage device 740 and then to transmit power to the surgical
device from the energy storage device 740. Upon receipt of
a switch signal from the device, the connector 700 can be
configured to switch to transmitting power from the second-
ary power supply directly to the surgical device. It will be
appreciated by a person skilled in the art that the connector
700 can be configured to default instead to direct transmis-
sion of power to the surgical device from the secondary
power supply, and/or that the connector 700 requires some
type of switch signal for supplying power in either manner.
Furthermore, the surgical device can provide a combined
signal instructing the connector 700 to both charge the
energy storage device 740 and supply power to the surgical
device concurrently.

[0040] Notably, when either the energy storage device 740
supplies power to the surgical device or the USB cable 600
supplies power directly from the secondary power supply to
the surgical device through the connector 700, the power is
in the form of DC power. Because the generator 100’
traditionally supplies AC power, the present embodiment
can thus be particularly useful where both types of power are
necessary for use by the surgical device. However, it will be
appreciated that the secondary power supply can supply AC
power as well.
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[0041] In some embodiments, the USB port 160' of the
generator 100" may not be readily accessible to a user. In
such embodiments, exterior portions of the generator 100’
can be modified to access the USB port 160' or other
secondary energy supply that already exists as part of the
generator 100". For example, in embodiments in which the
USB port 160' is used primarily for installing software
updates to the generator 100", the USB port 160' may be
concealed behind a back cover of the generator 100'. In such
instances, the back cover of the generator 100' may be
replaced by a back cover, e.g., the illustrated back cover
150", having a lumen 152' formed therein to provide access
to the USB port 160". A change of back covers can be made
directly in the field. The back cover 150' may also include
other lumens, e.g., a lumen 154' to access an electrical port
162' to plug-in the generator 100' to a wall outlet. It will be
appreciated by a person skilled in the art that any similar
modifications may be made to access relevant ports of the
generator 100" without departing from the spirit of the
present disclosure, e.g., a side panel or cover of the generator
100’ can be replaced with a panel or cover having additional
access ports.

[0042] It will be appreciated that the above-described
means of providing and/or storing power from a secondary
supply is not intended to be limiting. For example, while the
energy storage device 740 of the illustrated embodiment is
located within the connector 700, it will be appreciated by
a person skilled in the art that the energy storage device 740
can be a separate component and/or can be disposed some-
where within the surgical device or other component, such
as the previously described accessory box, while not requir-
ing any modification of the existing generator 100'. Simi-
larly, while the secondary power supply is a USB port 160’
on a back panel 150" of the generator 100", the secondary
power supply can be sourced from any other energy-trans-
mitting port of the generator 100" or from a separate power
source, e.g., a wall outlet.

[0043] Throughout all of the above described systems,
circuits transmitting power from the primary power supply
can be arranged in parallel to circuits transmitting power
from the secondary power supply. In some embodiments, the
two circuit systems are separated by several layers of
insulation. Also, each circuit system can have its own
ground. With the two circuit systems arranged in this way,
the system effectively operates as two separate devices being
powered by two separate power sources. The secondary
power supply can therefore supply power to the device
without the need for any change to the circuit system
transmitting power from the primary source.

[0044] For example, according to the exemplary circuitry
of FIG. 6, there is no electrical connection between a power
subsystem A powered by the primary power supply and a
power subsystem B powered by the secondary power supply.
It will be appreciated that the exemplary circuitry of FIG. 6
can be implemented in the systems 1, 2 described herein, or
in any other surgical systems in accordance with the present
disclosure. The first power subsystem A is powered by the
mains AC power source 10 via the generator 100. The
generator 100 can transmit power via the cable plug 210 of
the device 200 to a switching/signal circuit 212, which can
selectively transmit power to a therapeutic energy circuit
214 upon receipt of the drive signal described above. The
therapeutic energy circuit 214 can then supply power for
therapeutic operations of the device 200 on tissue, e.g.,
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transaction and/or sealing by an end effector of the device.
The second power subsystem B can be powered by a second
mains AC power source 20 and/or a battery 30 from a
secondary power supply, e.g., the USB port 160", a trans-
former, and other sources of power described herein or
otherwise known to those skilled in the art. This power can
be transmitted to a desired location, e.g., the device 200, by
way of a component such as an adapter 400 or a cable 600,
as described above, in electrical communication with the
cable plug 210 of the device 200. Although not illustrated,
connectors such as the connectors 500, 700 can be provided
as part of the electrical path connecting the device 200 to the
primary and secondary power supplies. Power from the
secondary power supply can be transmitted in parallel to
power from the primary power supply via the cable plug 210
to the ancillary electronics 216 in the device 200. As shown
in FIG. 6, the only communication between the first and
second circuit systems is isolated communication 218
between the switching/signal circuit 212, the therapeutic
energy circuit 214, and the ancillary electronics 216. This
isolated communication can be any form of remote com-
munication that does not involve a physical connection, e.g.,
optical, radio frequency, audible, or inductive. The auxiliary
non-therapeutic electronics housed within the instrument
may monitor the application of therapeutic energy and
reactively power a non-therapeutic function. For example,
an inductive current sensor (which can be part of the
auxiliary electronics) may detect the application of an AC
signal being sent to the instrument end effector for the
purpose of tissue treatment. When the application of energy
is sensed by the inductive current sensor, the auxiliary
electronics determine when to activate and how to control a
motor to drive a knife. By way of example, in some
instances only a HONEYWELL CSDA series digital/induc-
tive current sensor may be used to monitor the therapeutic
circuit. Alternatively, the auxiliary electronics may power a
sensor within the device (e.g., temperature sensor to deter-
mine tissue temperature) and process that signal to deter-
mine a tissue temperature. The auxiliary electronics could
then signal to the circuit in communication with the gen-
erator the temperature of the tissue. This could be beneficial
for enabling a closed loop system in which the generator can
determine tissue temperature and adjust power output to
drive to a desired temperature. The signal to the generator
from the auxiliary electronics my be completed by way of an
opto-isolator, by way of example an NTE3040 Optoisolator,
available from NTE Electronics, Inc. of Bloomfield, N.J.,
any radio frequency transmitter and receiver, etc.

[0045] The systems disclosed herein can generally be used
to provide enhanced power to surgical devices. In one
exemplary embodiment, described below, a system can be
used to supply secondary power for use of non-therapeutic,
ancillary electronics of a surgical device.

[0046] In use, a proximal end of a connector can be
plugged into a generator in place of a surgical device. The
generator can be a traditional generator, already existing in
the prior art, that is used to supply power for therapeutic
functions of the surgical device when connected thereto.
Here, instead, the surgical device can be plugged into a distal
end of the connector. A secondary power supply can also be
electronically coupled to the connector, either together with
or independent of the connection to the generator and/or the
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surgical device. Where the connector has an energy storage
device therein, the secondary power supply can charge the
energy storage device.

[0047] Once the connector has been electronically coupled
to the generator and to the device, a surgeon can activate an
actuator of the generator to send a drive signal to the device.
Power from the generator is then supplied to an end effector
of the device to transect and/or seal tissue. Before, during,
or after the operation of the end effector on tissue, a surgeon
can activate one or more ancillary electronics of the device,
as described herein. Activation of the one or more ancillary
electronics can cause the device to send a signal to the
connector, which can respond by transmitting power from
the secondary power supply to power the one or more
ancillary electronics. In some embodiments, the signal can
include information about the amount and/or type of power
necessary, and the connector can therefore transmit power of
the amount and/or type requested. For example, where the
connector includes an energy storage device therein, the
connector can transmit DC current from the energy storage
device to the ancillary electronics upon receipt of a signal
indicating that DC current is necessary.

[0048] A person skilled in the art will appreciate that the
present invention has application in conventional endo-
scopic and open surgical instrumentation as well application
in robotic-assisted surgery.

[0049] The devices 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 device can
be reconditioned for reuse after at least one use. Recondi-
tioning can include any combination of the steps of disas-
sembly of the device, followed by cleaning or replacement
of particular pieces, and subsequent reassembly. In particu-
lar, the device can be disassembled, and any number of the
particular pieces or parts of the device can be selectively
replaced or removed in any combination. Upon cleaning
and/or replacement of particular parts, the device 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 a device can utilize a variety of techniques
for disassembly, cleaning/replacement, and reassembly. Use
of such techniques, and the resulting reconditioned device,
are all within the scope of the present application.

[0050] Preferably, the devices described herein will be
processed before surgery. First, a new or used instrument is
obtained and if necessary cleaned. The instrument can then
be sterilized. In one sterilization technique, the instrument is
placed in a closed and sealed container, such as a plastic or
TYVEK® bag. The container and its contents are then
placed in a field of radiation that can penetrate the container,
such as gamma radiation, x-rays, or high-energy electrons.
The radiation kills bacteria on the instrument and in the
container. The sterilized instrument can then be stored in the
sterile container. The sealed container keeps the instrument
sterile until it is opened in the medical facility.

[0051] Tt is preferred that device is sterilized. This can be
done by any number of ways known to those skilled in the
art including beta or gamma radiation, ethylene oxide,
hydrogen peroxide gas plasma (i.e. STERRAD), steam.
[0052] Although particular embodiments of the present
invention have been described above in detail, it will be
understood that this description is merely for purposes of
illustration. Specific features of the invention are shown in
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some drawings and not in others, and this is for convenience
only and any feature may be combined with another in
accordance with the invention. Also, elements or steps from
one embodiment can be readily recombined with one or
more elements or steps from other embodiments. Further,
one skilled in the art will appreciate further features and
advantages of the invention based on the above-described
embodiments. Accordingly, the invention is not to be limited
by what has been particularly shown and described, except
as indicated by the appended claims. Finally, all publications
and references cited herein are expressly incorporated herein
by reference in their entirety.

What is claimed is:

1. A system for supplying enhanced power to a surgical
instrument, comprising:

a generator having a first power supply that is configured

to supply power to a surgical instrument as part of a
first power subsystem; and

a pass through power tap adapter configured to electri-
cally couple to a second power supply as part of a
second power subsystem to supply additional power to
the surgical instrument that receives power from the
generator, the pass through power tap adapter being
configured to isolate the second power subsystem from
the first power subsystem.

2. The system of claim 1, wherein the power supplied by
the first power supply includes alternating current and the
power supplied by the second power supply includes direct
current.

3. The system of claim 1, wherein the first power sub-
system is configured to supply power to a therapeutic end
effector of the surgical instrument that receives power from
the first and second power subsystems, and the second
power subsystem is configured to supply power to a non-
therapeutic feature of the surgical instrument that receives
power from the first and second power subsystems.

4. The system of claim 1, wherein both the first and
second power subsystems are configured to supply power to
a therapeutic end effector of the surgical instrument.

5. The system of claim 1, wherein the pass through power
tap adapter further comprises:

a connector having a first end configured to couple to the
generator, a second end configured to couple to the
surgical instrument, and a pass-through outlet; and

an alternating current adapter having a first end config-
ured to electrically couple with the pass-through outlet
and a second end configured to electrically couple to
the second power supply such that power from the
second power supply can be supplied through the
alternating current adapter, through the connector, and
to the surgical instrument.

6. The system of claim 35, wherein the connector is

removably and replaceably coupled to the generator.

7. The system of claim 5, wherein the connector is fixedly
coupled to the generator such that the connector cannot
readily be decoupled from the generator.

8. The system of claim 1, further comprising a surgical
instrument electrically coupled to each of the first and
second power subsystems, the surgical instrument being
motor-driven.

9. The system of claim 1, further comprising a surgical
instrument electrically coupled to each of the first and
second power subsystems, the surgical instrument having an
actuable [-blade to transect tissue.
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10. The system of claim 1, further comprising a means for
isolated communication between the first and second sub-
systems, the means comprising of one of an opto-isolator,
inductive current sensor, and RF transmitter and receiver.

11. A system for supplying enhanced power during sur-
gery, comprising:

a generator having a housing with a primary power supply
and a secondary power supply disposed therein, the
housing including a front panel configured to allow a
first port of the generator to be accessible to receive a
surgical instrument adapter, the first port providing
access to the primary power supply, and a back panel
or a side panel configured to allow a second port of the
generator to be accessible to provide access to the
secondary power supply;

a surgical instrument adapter disposed in the first port
such that a surgical instrument can be coupled to the
adapter to electrically couple the surgical instrument to
the primary power supply; and

a cable coupled at a first end to the second port to
electrically couple the cable to the secondary power
supply such that power from the secondary power
supply can be supplied to an object coupled to a second
end of the cable.

12. The system of claim 11, wherein the secondary power
supply is configured to provide power to an object coupled
to the second end of the cable when power is not being
provided to a surgical instrument electrically coupled to the
first power supply.

13. The system of claim 11, wherein power provided by
the first power supply is configured to power a therapeutic
end effector of a surgical instrument and power provided by
the second power supply is configured to power a non-
therapeutic function.

14. The system of claim 11, wherein the second port is a
USB port.

15. The system of claim 11, wherein the object to which
the second end of the cable is coupled is the surgical
instrument adapter and the surgical instrument adapter fur-
ther comprises a secondary port configured to supply power
from the secondary power supply to an object coupled to the
secondary port.

16. A method for supplying enhanced power during
surgery, comprising:

supplving power from a first power source to a surgical
instrument electrically coupled to a generator; and

supplying power from a second power source through a
pass through power tap adapter, the second power
source being electrically isolated from the first power
source.

17. The method of claim 16, wherein the generator
supplies at least one of radio frequency and ultrasonic
energy to the surgical instrument.

18. The method of claim 16, wherein supplying power
from a second power source through a pass through power
tap adapter comprises plugging an alternating current
adapter of the pass through power tap adapter into an outlet.

19. The method of claim 16, wherein the power supplied
from the first power source is used by the surgical instrument
to perform a therapeutic function, and the power supplied
from the second power source is used to perform a non-
therapeutic function.

20. The method of claim 16, further comprising perform-
ing at least one of the following functions with the surgical
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instrument electrically coupled to the generator: transecting
tissue with an I-blade of the surgical instrument, articulating
the surgical instrument when the surgical instrument is a
laparoscopic bipolar device, and articulating an end effector
of the surgical instrument.

® 0% % % %

Oct. 13,2016



THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RHA

HAEREEEE

E)

AR T ATMRRERAANFRREREEBNENNREN S
&, FRRRRBRENFTREERETT R RN ERIFHTHR

1. HBYERIRAI AN RZ MG ShRE RIS R , M/HE AR K
BHIERTTRERBE R |, HIAERER , ERER , BHEF. HERR
HENFRETURTE SR ERUEN FRERE  NMEYT
Bk —NFREPHHERLES — N FREHRUAZIREBR , MEFE
BHEBRBFRHBNFRE. REAERNEMRE , Rt TREERE
BRHFANDR K MALEBREENREEIDRNAETFRENEY

/B,

ATRAFAREEREIANDNEEMN T E

US20160296270A1 NI (»&E)B

US14/683255 FiEH
ZEERNENR, LLC
ZEBENENR, LLC

EHEAGI, LLC

STROBL GEOFFREY S
DAVISON MARK A
DRAGINOFF JR CARL J
SCHLEITWEILER PATRICK M
JOHNSON ERIC

LESKO JASON R

STROBL, GEOFFREY S.
DAVISON, MARK A.
DRAGINOFF, JR., CARL J.
SCHLEITWEILER, PATRICK M.
JOHNSON, ERIC

LESKO, JASON R.

A61B18/12 A61N7/00

patsnap

2016-10-13

2015-04-10

A61B18/1206 A61B2018/128 A61N2007/0073 A61N7/00 A61B18/12 A61B2018/00178 A61B2018/1266

A61B2018/1273

Espacenet USPTO



https://share-analytics.zhihuiya.com/view/87fd71b4-cb79-49ad-b624-f34d564ae971
https://worldwide.espacenet.com/patent/search/family/057111496/publication/US2016296270A1?q=US2016296270A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220160296270%22.PGNR.&OS=DN/20160296270&RS=DN/20160296270

