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ABSTRACT

A hand-held electromechanical surgical device configured to selectively connect with
a surgical accessory, is provided and includes a handle assembly having a power pack with a
core assembly. The core assembly includes a plurality of motors, with each motor having a
rotatable drive shaft extending therefrom, wherein each drive shaft is parallel to one another;
a processor connected to and configured to control each motor; and a battery electrically
connected to the processor and each motor. The power pack includes an inner housing
encasing at least the plurality of motors, the processor, and the battery. The handle assembly
includes an outer shell housing configured to selectively encase substantially the entire power
pack therein, wherein a rotation from each rotatable drive shaft of each motor is transmitted

through the inner housing and the outer shell housing.



HANDHELD ELECTROMECHANICAL SURGICAL SYSTEM

BACKGROUND

1. Technical Field

[0001] The present disclosure relates to surgical devices.

[0002] More specifically, the present disclosure relates to handheld electromechanical

surgical systems for performing surgical procedures.

2. Background of Related Art

[0003] One type of surgical device is a linear clamping, cutting and stapling device.
Such a device may be employed in a surgical procedure to resect a cancerous or anomalous
tissue from a gastro-intestinal tract. Conventional linear clamping, cutting and stapling
instruments include a pistol grip-styled structure having an elongated shaft and distal portion.
The distal portion includes a pair of scissors-styled gripping elements, which clamp the open
ends of the colon closed. In this device, one of the two scissors-styled gripping elements,
such as the anvil portion, moves or pivots relative to the overall structure, whereas the other
gripping element remains fixed relative to the overall structure. The actuation of this
scissoring device (the pivoting of the anvil portion) is controlled by a grip trigger maintained

in the handle.
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[0004] In addition to the scissoring device, the distal portion also includes a stapling
mechanism. The fixed gripping element of the scissoring mechanism includes a staple
cartridge receiving region and a mechanism for driving the staples up through the clamped
end of the tissue against the anvil portion, thereby sealing the previously opened end. The
scissoring elements may be integrally formed with the shaft or may be detachable such that

various scissoring and stapling elements may be interchangeable.

[0005] A number of surgical device manufacturers have developed product lines with
proprietary powered drive systems for operating and/or manipulating the surgical device. In
many instances the surgical devices include a powered handle assembly, which is reusable,
and a disposable end effector or the like that is selectively connected to the powered handle
assembly prior to use and then disconnected from the end effector following use in order to

be disposed of or in some instances sterilized for re-use.

[0006] Many of the existing end effectors for use with many of the existing powered
surgical devices and/or handle assemblies are driven by a linear force. For examples, end
effectors for performing endo-gastrointestinal anastomosis procedures, end-to-end
anastomosis procedures and transverse anastomosis procedures, each typically require a
linear driving force in order to be operated. As such, these end effectors are not compatible

with surgical devices and/or handle assemblies that use a rotary motion to deliver power or

the like.

[0007] In order to make the linear driven end effectors compatible with powered
surgical devices and/or handle assemblies that use a rotary motion to deliver power, a need
exists for adapters and/or adapter assemblies to interface between and interconnect the linear
driven end effectors with the powered rotary driven surgical devices and/or handle

assemblies.
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[0008] It is desirable for these adapters and/or adapter assemblies to selectively
connect/re-connect with the underlying powered surgical devices and/or handle assemblies

via a quick-connect/quick-disconnect mechanism.

[0009] Accordingly, a need exists for adapters and/or adapter assemblies, and
underlying powered surgical devices and/or handle assemblies including complementary

quick-connect/quick-disconnect mechanisms.

SUMMARY

[0010] The present disclosure relates to electromechanical surgical devices for

performing surgical procedures.

[0011] According to an aspect of the present disclosure, a hand-held
electromechanical surgical device configured to selectively connect with a surgical accessory,
is provided. The electromechanical surgical device includes a handle assembly. The handle
assembly includes a power pack having a core assembly. The core assembly includes a
plurality of motors, with each motor having a rotatable drive shaft extending therefrom,
wherein each drive shaft is parallel to one another; a processor connected to and configured

to control each motor; and a battery electrically connected to the processor and each motor.

[0012] The power pack includes an inner housing encasing at least the plurality of
motors, the processor, and the battery, the inner housing including at least one control

interface actuatable to control a functionality of at least one of the plurality of motors.

[0013] The handle assembly includes an outer shell housing configured to selectively
encase substantially the entire power pack therein, wherein a rotation from each rotatable

drive shaft of each motor is transmitted through the inner housing and the outer shell housing,
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and wherein the outer shell housing includes at least one control button in operative

registration with each control interface of the power pack.

[0014] In use, actuation of the at least one control button acts on the at least one
control interface that is in operative registration therewith to control the functionality of the at

least one of the plurality of motors.

[0015] The electromechanical surgical device may further include an adapter
assembly selectively connectable to the handle assembly. The adapter assembly may include
a housing configured and adapted for connection with the surgical device and to be in
operative communication with each rotatable drive shaft; an outer tube having a proximal end
supported by the housing and a distal end configured and adapted for selective connection
with a loading unit, wherein the distal end of the outer tube is in operative communication at
least one axially translatable drive member of the loading unit; and at least one force/rotation
transmitting/converting assembly for interconnecting a respective one drive shaft of the

surgical device and a respective one axially translatable drive member of the loading unit.

[0016] The electromechanical surgical device may further include a barrier plate
assembly interposed between the power pack and the outer shell housing. The barrier plate
assembly may include and may support at least one rotatable coupling shaft. Each coupling
shaft may include a proximal end configured to receive rotative forces from a respective

rotatable drive shaft, and a distal end projecting from the handle assembly.

[0017] The at least one force/rotation transmitting/converting assembly of the adapter
assembly may interconnect with a respective coupling shaft of the barrier plate assembly

when the adapter assembly is connected to the handle assembly.
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[0018] The handle assembly may support at least one electrical connector that is in

electrical communication with the processor.

[0019] The barrier plate assembly may overlie the electrical connector of the handle

assembly when the power pack is encased in the outer shell housing.

[0020] The barrier plate assembly may include and may support a pass-through
electrical connector, wherein the pass-through electrical connector may interface with the
electrical connector of the handle assembly when the power pack is encased in the outer shell

housing.

[0021] The adapter assembly may include an electrical assembly having a plurality of
electrical contact blades for electrical connection to the pass-through connector of the barrier

plate assembly when the adapter assembly is connected to the handle assembly.

[0022] The pass-through electrical connector of the barrier plate assembly may be
received in a window formed in the outer shell housing when the barrier plate assembly is

positioned in the outer shell housing.

[0023] At least an outer surface of the outer shell housing may be sterile. The barrier

plate assembly may be sterile.

[0024] The electromechanical surgical device may further include an adapter
assembly selectively connectable to the handle assembly. The adapter assembly may include
a housing configured and adapted for connection with the surgical device and to be in
operative communication with each rotatable drive shaft; an outer tube having a proximal end
supported by the housing and a distal end configured and adapted for selective connection
with a loading unit, wherein the distal end of the outer tube is in operative communication at

least one axially translatable drive member of the loading unit; and at least one force/rotation
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transmitting/converting assembly for interconnecting the distal end of a respective one

rotatable coupling shaft of the barrier plate assembly.

[0025] The at least one force/rotation transmitting/converting assembly of the adapter
assembly may interconnect with a respective coupling shaft of the barrier plate assembly

when the adapter assembly is connected to the handle assembly.

[0026] The handle assembly may support at least one electrical connector that is in

electrical communication with the processor.

[0027] The barrier plate assembly may overlie the electrical connector of the handle

assembly when the power pack is encased in the outer shell housing.

[0028] The barrier plate assembly may include and may support a pass-through
electrical connector, wherein the pass-through electrical connector interfaces with the
electrical connector of the handle assembly when the power pack is encased in the outer shell

housing.

[0029] The adapter assembly may include an electrical assembly having a plurality of
electrical contact blades for electrical connection to the pass-through connector of the barrier

plate assembly when the adapter assembly is connected to the handle assembly.

[0030] The pass-through electrical connector of the barrier plate assembly may be
received in a window formed in the outer shell housing when the barrier plate assembly is

positioned in the outer shell housing.

[0031] At least an outer surface of the outer shell housing may be sterile. The barrier

plate assembly may be sterile.
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[0032] The handle assembly may include an electrical display electrically connected

to the processor.

[0033] The inner housing may include a window through which the electrical display
is visible. At least a portion of the inner housing may be transparent. The transparent portion

of the inner housing may be in visual registration with the electrical display.

[0034] The outer shell housing may include a window through which the electrical
display is visible, when the handle assembly is encased in the outer shell housing. At least a
portion of the outer shell housing may be transparent. The transparent portion of the outer

shell housing may be in visual registration with the electrical display.

[0035] According to a further aspect of the present disclosure, a method of
assembling a handheld electromechanical surgical device is provided. The method includes
providing a hand-held electromechanical surgical device. The surgical device includes
providing a handle assembly including a power pack including a core assembly having a
plurality of motors, with each motor having a rotatable drive shaft extending therefrom,
wherein each drive shaft is parallel to one another; a processor connected to and configured
to control each motor; and a battery electrically connected to the processor and each motor.
The power pack further includes an inner housing encasing at least the plurality of motors,
the processor, and the battery, the inner housing including at least one control interface

actuatable to control a functionality of at least one of the plurality of motors.

[0036] The method further includes providing a sterile outer shell housing configured
to selectively encase substantially the entire power pack therein, wherein a rotation from each
rotatable drive shaft of each motor is transmitted through the inner housing and the outer
shell housing, and wherein the outer shell housing includes at least one control button for

operative registration with each control interface of the power pack.
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[0037] The method further includes inserting the handle assembly into a receiving
cavity of the sterile outer shell housing while maintaining a sterility of the outer shell

housing; and closing the outer shell housing to encase the handle assembly.

[0038] The method may further include providing an adapter assembly configured
and adapted for connection with the surgical device and to be in operative communication
with each rotatable drive shaft. The adapter assembly may include at least one force/rotation
transmitting/converting assembly for interconnecting a respective one drive shaft of the
surgical device and a respective one axially translatable drive member of a loading unit. The
method may further include connecting the adapter assembly to the handle assembly, wherein
rotatable connectors of the adapter assembly are in operative connection with a drive shaft of

a respective motor to receive rotational forces from the respective motor.

[0039] The method may further include providing a surgical loading unit configured
and adapted for selective connection to a distal end of the adapter assembly, the surgical
loading unit including at least one force receiving member for actuating a function of the
surgical loading unit. The method may further include connecting the surgical loading unit to
the distal end of the adapter assembly, wherein the at least one force/rotation
transmitting/converting assembly of the adapter assembly is in operative connection with a

respective force receiving member of the loading unit.

[0040] The method may further include establishing an electrical connection between
the processor of the handle assembly and an electrical assembly of the adapter assembly upon

a connection of the adapter assembly to the handle assembly.

[0041] The method may further include establishing electrical connection between
electrical contacts of the surgical loading unit and electrical contact of the adapter assembly

upon a connection of the surgical loading unit to the adapter assembly.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0042] Embodiments of the present disclosure are described herein with reference to

the accompanying drawings, wherein:

[0043] FIG. 1 is a perspective view of a handheld surgical device and adapter
assembly, in accordance with an embodiment of the present disclosure, illustrating a

connection thereof with an end effector;

[0044] FIG. 2 is a perspective view of the handheld surgical device of FIG. 1;

[0045] FIG. 3 is a front perspective view, with parts separated, of the handheld

surgical device of FIGS. 1 and 2;

[0046] FIG. 4 is a rear perspective view, with parts separated, of the handheld

surgical device of FIGS. 1 and 2;

[0047] FIG. 5 is a perspective view illustrating insertion of a power-pack into an outer

shell housing of the handheld surgical device;

[0048] FIG. 6 is a perspective view illustrating the power-pack nested into the outer

shell housing of the handheld surgical device;

[0049] FIG. 7 is a side elevational view of the outer shell housing of the handheld

surgical device;

[0050] FIG. 8 is a bottom perspective view of the outer shell housing of the handheld

surgical device, and an insertion guide thereof;
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[0051] FIG. 9 is an enlarged, bottom perspective view of the outer shell housing of

the handheld surgical device with the insertion guide separated therefrom;

[0052] FIG. 10 is a first perspective view of the insertion guide;
[0053] FIG. 11 is a second perspective view of the insertion guide;
[0054] FIG. 12 is a front, perspective view of the power-pack with an inner rear

housing separated therefrom;

[0055] FIG. 13 is a rear, perspective view of the power-pack with the inner rear

housing removed therefrom;

[0056] FIG. 14 is a perspective view of a power-pack core assembly of the power-
pack;
[0057] FIG. 15 is a front, perspective view of a motor assembly and a control

assembly of the power-pack core assembly of FIG. 14;

[0058] FIG. 16 is a rear, perspective view, with parts separated, of the motor

assembly and the control assembly of FIG. 15;

[0059] FIG. 17 is a longitudinal, cross-sectional view of the handheld surgical device
of FIG. 2;

[0060] FIG. 18 is an enlarged view of the indicated area of detail of FIG. 17;

[0061] FIG. 19 is a cross-sectional view of the handheld surgical device as taken

through 19-19 of FIG. 17;

[0062] FIG. 20 is a front, perspective view of the adapter assembly of FIG. 1;

10
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[0063] FIG. 21 is a rear, perspective view of the adapter assembly of FIGS. 1 and 20,

[0064] FIG. 22 is a perspective view illustrating a connection of the adapter assembly

and the handheld surgical device;

[0065] FIG. 23 is a top, plan view of the adapter assembly of FIGS. 1 and 20-22;
[0066] FIG. 24 is a side, elevational view of the adapter assembly of FIGS. 1 and 20-
23;

[0067] FIG. 25 is a perspective view, with parts separated, of the adapter assembly of

FIGS. 1 and 20-24;

[0068] FIG. 26 is a rear, perspective view of the adapter assembly of FIGS. 1 and 20-

25, with most parts thereof separated;

[0069] FIG. 27 is a perspective view of an articulation assembly of the adapter

assembly of FIGS. 1 and 20-26;

[0070] FIG. 28 is an enlarged, perspective view, with parts separated, of the

articulation assembly of FIG. 27,

[0071] FIG. 29 is a perspective view of the articulation assembly of FIG. 27, shown

in a first orientation;

[0072] FIG. 30 is a perspective view of the articulation assembly of FIG. 27, shown

in a second orientation,;

[0073] FIG. 31 is a cross-sectional view of the articulation assembly of FIG. 29;

11
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[0074] FIG. 32 is a perspective view of an electrical assembly of the adapter assembly

of FIGS. 1 and 20-26;

[0075] FIG. 33 is a perspective view of the electrical assembly shown supported on a

proximal inner housing assembly;

[0076] FIG. 34 is a perspective view of a slip ring cannula or sleeve of the adapter

assembly of FIGS. 1 and 20-26;

[0077] FIG. 35 is a cross-sectional view as taken along section line 35-35 of FIG. 33;

[0078] FIG. 36 is a longitudinal, cross-sectional view of the adapter assembly of

FIGS. 1 and 20-26;

[0079] FIG. 37 is an enlarged view of the indicated area of detail of FIG. 21;

[0080] FIG. 38 is a rear, perspective view of the inner housing assembly of the
adapter assembly of FIGS. 1 and 20-26, with an outer knob housing half-section and a

proximal cap removed therefrom;

[0081] FIG. 39 is a rear, perspective view of the inner housing assembly of the
adapter assembly of FIGS. 1 and 20-26, with the outer knob housing, the proximal cap and a

bushing plate removed therefrom;

[0082] FIG. 40 is a rear, perspective view of the inner housing assembly of the
adapter assembly of FIGS. 1 and 20-26, with the outer knob housing, the proximal cap, the

bushing plate and an inner housing removed therefrom;

[0083] FIG. 41 is an enlarged view of the indicated area of detail of FIG. 36;

12
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[0084] FIG. 42 is an enlarged view of the indicated area of detail of FIG. 36,

illustrating a lock button being actuated in a proximal direction;

[0085] FIG. 43 is a cross-sectional view as taken along section line 43-43 of FIG. 37;

[0086] FIG. 44 is a longitudinal, cross-sectional view of the inner and outer knob

housing of the adapter assembly, illustrating actuation of the articulation assembly in a distal

direction;

[0087] FIG. 45 is a cross-sectional view as taken along section line 45-45 of FIG. 44;
[0088] FIG. 46 is a cross-sectional view as taken along section line 46-46 of FIG. 44;
[0089] FIG. 47 is a cross-sectional view as taken along section line 47-47 of FIG. 44;
[0090] FIG. 48 is a cutaway view of a distal portion of the adapter assembly shown of

FIGS. 1 and 20-26, without a loading unit engaged therewith;

[0091] FIG. 49 is a perspective view of an annular member of the adapter assembly of

FIGS. 1 and 20-26;

[0092] FIG. 50 is a perspective view of the annular member shown in FIG. 49

electrically connected to a switch of the adapter assembly of FIGS. 1 and 20-26;

[0093] FIG. 51 is an enlarged view of the distal portion of the adapter assembly of

FIGS. 1 and 20-26, including the annular member and the switch assembled therein;

[0094] FIG. 52 is another cutaway view of the distal portion of the adapter assembly

of FIGS. 1 and 20-26, without a loading unit engaged therewith;

[0095] FIG. 53 is a perspective view of the loading unit of FIG. 1;

13
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[0096] FIG. 54 is a perspective view, with parts separated, of the loading unit of

FIGS. 1 and 53;

[0097] FIGS. 55 and 56 are alternate perspective views of an inner housing of the

loading unit shown in FIGS. 1 and 53-54;

[0098] FIGS. 57 and 58 are alternate cutaway views of the loading unit shown in

FIGS. 1 and 53-54, with the inner and outer housings assembled;

[0099] FIGS. 59 and 60 are alternate cutaway views of an outer housing of the

loading unit shown in FIGS. 1 and 53-54;

[00100] FIGS. 61 and 62 are alternate cutaway views of the distal portion of the
adapter assembly of FIGS. 1 and 20-26 engaged with the loading unit, illustrating the annular

member in a first orientation and a sensor link in a non-locking configuration;

[00101] FIGS. 63 and 64 are alternate cutaway views of the distal portion of the
adapter assembly of FIGS. 1 and 20-26 engaged with the loading unit, illustrating the annular

member in a second orientation and the sensor link in a locking configuration;

[00102] FIG. 65 is an enlarged cutaway view of the distal portion of the adapter

assembly of FIGS. 1 and 20-26;

[00103] FIG. 66 is a cutaway view of the loading unit of FIGS. 1 and 53-54 inserted

into the annular member shown in FIG. 49;

[00104] FIG. 67 is a cross-sectional view of the loading unit of FIGS. 1 and 53-54,

taken along line 67-67 of FIG. 66; and

14
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[00105] FIG. 68 is a cross-sectional view of the loading unit of FIGS. 1 and 53-54,

taken along line 68-68 of FIG. 66.

DETAILED DESCRIPTION OF EMBODIMENTS

[00106] Embodiments of the presently disclosed surgical devices, and adapter
assemblies for surgical devices and/or handle assemblies are described in detail with
reference to the drawings, in which like reference numerals designate identical or
corresponding elements in each of the several views. As used herein the term “distal” refers
to that portion of the adapter assembly or surgical device, or component thereof, farther from
the user, while the term “proximal” refers to that portion of the adapter assembly or surgical

device, or component thereof, closer to the user.

[00107] A surgical device, in accordance with an embodiment of the present
disclosure, is generally designated as 100, and is in the form of a powered hand held
electromechanical instrument configured for selective attachment thereto of a plurality of
different end effectors that are each configured for actuation and manipulation by the

powered hand held electromechanical surgical instrument.

[00108] As illustrated in FIG. 1, surgical device is configured for selective connection
with an adapter 200, and, in turn, adapter 200 is configured for selective connection with end

effectors or single use loading units (“SULU’s”) 400.

[00109] As illustrated in FIGS. 1-11, surgical device 100 includes a power-pack 101,
and an outer shell housing 10 configured to selectively receive and substantially encase
power-pack 101. Outer shell housing 10 includes a distal half-section 10a and a proximal
half-section 10b pivotably connected to distal half-section 10a by a hinge 16 located along an

upper edge of distal half-section 10a and proximal half-section 10b. When joined, distal and

15
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proximal half-sections 10a, 10b define a shell cavity 10c therein in which power-pack 101 is

selectively situated.

[00110] Distal and proximal half-sections 10a, 10b are divided along a plane that

traverses a longitudinal axis “X” of adapter 200.

[00111] Each of distal and proximal half-sections 10a, 10b includes a respective upper
shell portion 12a, 12b, and a respective lower shell portion 14a, 14b. Lower shell portions
12a, 12b define a snap closure feature 18 for selectively securing lower shell portions 12a,

12b to one another and for maintaining shell housing 10 in a closed condition.

[00112] Distal half-section 10a of shell housing 10 defines a connecting portion 20
configured to accept a corresponding drive coupling assembly 210 of adapter 200.
Specifically, distal half-section 10a of shell housing 10 has a recess 20 that receives a portion
of drive coupling assembly 210 of adapter 200 when adapter 200 is mated to surgical device

100.

[00113] Connecting portion 20 of distal half-section 10a defines a pair of axially
extending guide rails 20a, 20b projecting radially inward from inner side surfaces thereof.
Guide rails 20a, 20b assist in rotationally orienting adapter 200 relative to surgical device 100

when adapter 200 is mated to surgical device 100.

[00114] Connecting portion 20 of distal half-section 10a defines three apertures 22a,
22b, 22c¢ formed in a distally facing surface thereof and which are arranged in a common
plane or line with one another. Connecting portion 20 of distal half-section 10a also defines
an elongate slot 24 (to contain connector 66, see FIG. 3) also formed in the distally facing

surface thereof.

16
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[00115] Connecting portion 20 of distal half-section 10a further defines a female
connecting feature 26 (see FIG. 2) formed in a surface thereof. Female connecting feature 26
selectively engages with a male connecting feature of adapter 200, as will be described in

greater detail below.

[00116] Distal half-section 10a of shell housing 10 supports a distal facing toggle
control button 30. Toggle control button 30 is capable of being actuated in a left, right, up
and down direction upon application of a corresponding force thereto or a depressive force

thereto.

[00117] Distal half-section 10a of shell housing 10 supports a right-side pair of control
buttons 32a, 32b; and a left-side pair of control button 34a, 34b. Right-side control buttons
32a, 32b and left-side control buttons 34a, 34b are capable of being actuated upon application

of a corresponding force thereto or a depressive force thereto.

[00118] Proximal half-section 10b of shell housing 10 supports a right-side control
button 36a and a left-side control button 36b. Right-side control button 36a and left-side
control button 36b are capable of being actuated upon application of a corresponding force

thereto or a depressive force thereto.

[00119] Distal half-section 10a and proximal half-section 10b of shell housing 10 are
fabricated from a polycarbonate or similar polymer, and are clear or transparent or may be

overmolded.

[00120] With reference to FIGS. 5-11, surgical device 100 includes an insertion guide
50 that is configured and shaped to seat on and entirely surround a distal facing edge 10d
(FIGS. 3 and 9) of proximal half-section 10b. Insertion guide 50 includes a body portion 52

having a substantially U-shaped transverse cross-sectional profile, and a stand-off 54

17
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extending from a bottom of body portion 52. Stand-off 54 is configured to engage snap
closure feature 18 of each of lower shell portions 12a, 12b of respective distal and proximal

half-sections 10a, 10b of shell housing 10.

[00121] In use, when body portion 52 of insertion guide 50 is seated on distal facing
edge 10d of proximal half-section 10b, snap closure feature 18 of lower shell portion 12a of
distal half-section 10a engages a first end of stand-off 54, and snap closure feature 18 of

lower shell portion 12b of proximal half-section 10b engages a first end of stand-off 54.

[00122] With reference to FIGS. 2-4, shell housing 10 includes a sterile barrier plate
assembly 60 selectively supported in distal half-section 10a. Specifically, sterile barrier plate
assembly 60 is disposed behind connecting portion 20 of distal half-section 10a and within
shell cavity 10c of shell housing 10. Plate assembly 60 includes a plate 62 rotatably
supporting three coupling shafts 64a, 64b, 64c. Each coupling shaft 64a, 64b, 64c extends
from opposed sides of plate 62 and has a tri-lobe transverse cross-sectional profile. Each
coupling shaft 64a, 64b, 64c extends through a respective aperture 22a, 22b, 22c of
connecting portion 20 of distal half-section 10a when sterile barrier plate assembly 60 is

disposed within shell cavity 10c of shell housing 10.

[00123] Plate assembly 60 further includes an electrical pass-through connector 66
supported on plate 62. Pass-through connector 66 extends from opposed sides of plate 62.
Each coupling shaft 64a, 64b, 64c extends through aperture 24 of connecting portion 20 of
distal half-section 10a when sterile barrier plate assembly 60 is disposed within shell cavity
10c of shell housing 10. Pass-through connector 66 defines a plurality of contact paths each

including an electrical conduit for extending an electrical connection across plate 62.

[00124] When plate assembly 60 is disposed within shell cavity 10c of shell housing

10, distal ends of coupling shaft 64a, 64b, 64c and a distal end of pass-through connector 66

18
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are disposed or situated within connecting portion 20 of distal half-section 10a of shell
housing 10, and electrically and/or mechanically engage respective corresponding features of

adapter 200, as will be described in greater detail below.

[00125] In operation, with a new and/or sterile shell housing 10 in an open
configuration (i.e., distal half-section 10a separated from proximal half-section 10b, about
hinge 16), and with insertion guide 50 in place against the distal edge of proximal half-
section 10b of shell housing 10, power-pack 101 is inserted into shell cavity 10c of shell
housing 10. With power-pack 101 inserted into shell cavity 10c of shell housing 10, insertion
guide 50 is removed from proximal half-section 10b and distal half-section 10a is pivoted,
about hinge 16, to a closed configuration for shell housing 10. In the closed configuration,
snap closure feature 18 of lower shell portion 12a of distal half-section 10a engages snap

closure feature 18 of lower shell portion 12b of proximal half-section 10b.

[00126] In operation, following a surgical procedure, snap closure feature 18 of lower
shell portion 12a of distal half-section 10a is disengaged from snap closure feature 18 of
lower shell portion 12b of proximal half-section 10b, and distal half-section 10a is pivoted,
about hinge 16, away from proximal half-section 10b to open shell housing 10. With shell
housing 10 open, power-pack 101 is removed from shell cavity 10c of shell housing 10
(specifically from proximal half-section 10b of shell housing 10), and shell housing 10 is

discarded.

[00127] Power-pack 101 is then disinfected and cleaned. Power-pack 101 is not to be

submerged or sterilized.

[00128] Referring to FIGS. 3-6 and FIGS. 12-19, surgical device 100 includes a
power-pack 101. Power-pack 101 includes an inner handle housing 110 having a lower

housing portion 104 and an upper housing portion 108 extending from and/or supported on
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lower housing portion 104. Lower housing portion 104 and upper housing portion 108 are
separated into a distal half-section 110a and a proximal half-section 110b connectable to
distal half-section 110a by a plurality of fasteners. When joined, distal and proximal half-
sections 110a, 110b define an inner handle housing 110 having an inner housing cavity 110c

therein in which a power-pack core assembly 106 is situated.

[00129] Power-pack core assembly 106 is configured to control the various operations

of surgical device 100, as will be set forth in additional detail below.

[00130] Distal half-section 110a of inner handle housing 110 defines a distal opening
111a therein which is configured and adapted to support a control plate 160 of power-pack
core assembly 106. Control plate 160 of power-pack 101 abuts against a rear surface of plate
62 of sterile barrier plate assembly 60 of shell housing 10 when power-pack 101 is disposed

within shell housing 10.

[00131] With reference to FIG. 12, distal half-section 110a of inner handle housing
110 supports a distal toggle control interface 130 that is in operative registration with distal
toggle control button 30 of shell housing 10. In use, when power-pack 101 is disposed within
shell housing 10, actuation of toggle control button 30 exerts a force on toggle control

interface 130.

[00132] Distal half-section 110a of inner handle housing 110 also supports a right-side
pair of control interfaces 132a, 132b, and a left-side pair of control interfaces 134a, 134b. In
use, when power-pack 101 is disposed within shell housing 10, actuation of one of the right-
side pair of control buttons 32a, 32b or the left-side pair of control button 34a, 34b of distal
half-section 10a of shell housing 10 exerts a force on a respective one of the right-side pair of
control interfaces 132a, 132b or the left-side pair of control interfaces 134a, 134b of distal

half-section 110a of inner handle housing 110.
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[00133] In use, right-side pair of control interfaces 132a, 132b or the left-side pair of
control interfaces 134a, 134b of distal half-section 110a of inner handle housing 110 will be

deactived or fail to function unless shell housing 10 has been validated.

[00134] Proximal half-section 110b of inner handle housing 110 defines a right-side
control aperture 136a and a left-side control aperture 136b. In use, when power-pack 101 is
disposed within shell housing 10, actuation of one of the right-side control button 36a or the
left-side control button 36b of proximal half-section 10b of shell housing 10 extends the
right-side control button 36a or the left-side control button 36b into and across the right-side
control aperture 136a or the left-side control aperture 136b of the proximal half-section 110b

of inner handle housing 110.

[00135] With reference to FIGS. 12-19, inner handle housing 110 provides a housing
in which power-pack core assembly 106 is situated. Power-pack core assembly 106 includes
a battery circuit 140, a controller circuit board 142 and a rechargeable battery 144 configured
to supply power to any of the electrical components of surgical device 100. Controller circuit
board 142 includes a motor controller circuit board 142a, a main controller circuit board
142b, and a first ribbon cable 142c interconnecting motor controller circuit board 142a and

main controller circuit board 142b.

[00136] Power-pack core assembly 106 further includes a display screen 146 supported
on main controller circuit board 142b. Display screen 146 is visible through a clear or
transparent window 110d (see FIGS. 12 and 17) provided in proximal half-section 110b of
inner handle housing 110. It is contemplated that at least a portion of inner handle housing
110 may be fabricated from a transparent rigid plastic or the like. It is further contemplated
that shell housing 10 may either include a window formed therein (in visual registration with

display screen 146 and with window 110d of proximal half-section 110b of inner handle
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housing 110, and/or shell housing 10 may be fabricated from a transparent rigid plastic or the

like.

[00137] Power-pack core assembly 106 further includes a first motor 152, a second
motor 154, and a third motor 156 each electrically connected to controller circuit board 142
and battery 144. Motors 152, 154, 156 are disposed between motor controller circuit board
142a and main controller circuit board 142b. Each motor 152, 154, 156 includes a respective
motor shaft 152a, 154a, 156a extending therefrom. Each motor shaft 152a, 154a, 156a has a

tri-lobe transverse cross-sectional profile for transmitting rotative forces or torque.

[00138] Each motor 152, 154, 156 is controlled by a respective motor controller. The
motor controllers are disposed on motor controller circuit board 142a and are, for example,
A3930/31K motor drivers from Allegro Microsystems, Inc. The A3930/31K motor drivers
are designed to control a 3-phase brushless DC (BLDC) motor with N-channel external
power MOSFETs, such as the motors 152, 154, 156. Each of the motor controllers is coupled
to a main controller disposed on the main controller circuit board 142b. The main controller
is also coupled to memory, which is also disposed on the main controller circuit board 142b.
The main controller is, for example, an ARM Cortex M4 processor from Freescale
Semiconductor, Inc, which includes 1024 kilobytes of internal flash memory. The main
controller communicates with the motor controllers through an FPGA, which provides
control logic signals (e.g., coast, brake, etc.). The control logic of the motor controllers then
outputs corresponding energization signals to their respective motors 152, 154, 156 using

fixed-frequency pulse width modulation (PWM).

[00139] Each motor 152, 154, 156 is supported on a motor bracket 148 such that motor
shaft 152a, 154a, 156a are rotatably disposed within respective apertures of motor bracket

148. As illustrated in FIGS. 16 and 19, motor bracket 148 rotatably supports three rotatable
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drive connector sleeves 152b, 154b, 156b that are keyed to respective motor shafts 152a,
154a, 156a of motors 152, 154, 156. Drive connector sleeves 152b, 154b, 156b non-rotatably
receive proximal ends of respective coupling shaft 64a, 64b, 64c of plate assembly 60 of shell
housing 10, when power-pack 101 is disposed within shell housing 10. Drive connector

sleeves 152b, 154b, 156b are each spring biased away from respective motors 152, 154, 156.

[00140] Rotation of motor shafts 152a, 154a, 156a by respective motors 152, 154, 156
function to drive shafts and/or gear components of adapter 200 in order to perform the
various operations of surgical device 100. In particular, motors 152, 154, 156 of power-pack
core assembly 106 are configured to drive shafts and/or gear components of adapter 200 in
order to selectively move tool assembly 404 of SULU 400 relative to proximal body portion
402 of SULU 400, to rotate SULU 400 about a longitudinal axis “X”, to move cartridge
assembly 408 relative to anvil assembly 406 of SULU 400, and/or to fire staples from within

cartridge assembly 408 of SULU 400.

[00141] Motor bracket 148 also supports an electrical receptacle 149. Electrical
receptacle 149 is in electrical connection with main controller circuit board 142b by a second
ribbon cable 142d. Electrical receptacle 149 defines a plurality of electrical slots for
receiving respective electrical contacts or blades extending from pass-through connector 66

of plate assembly 60 of shell housing 10.

[00142] In use, when adapter 200 is mated to surgical device 100, each of coupling
shaft 64a, 64b, 64¢ of plate assembly 60 of shell housing 10 of surgical device 100 couples
with a corresponding rotatable connector sleeves 218, 220, 222 of adapter 200 (see FIG. 22).
In this regard, the interface between corresponding first coupling shaft 64a and first connector
sleeve 218, the interface between corresponding second coupling shaft 64b and second

connector sleeve 220, and the interface between corresponding third coupling shaft 64c and
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third connector sleeve 222 are keyed such that rotation of each of coupling shafts 64a, 64b,
64c of surgical device 100 causes a corresponding rotation of the corresponding connector

sleeve 218, 220, 222 of adapter 200.

[00143] The mating of coupling shafts 64a, 64b, 64c of surgical device 100 with
connector sleeves 218, 220, 222 of adapter 200 allows rotational forces to be independently
transmitted via each of the three respective connector interfaces. The coupling shafts 64a,
64b, 64c of surgical device 100 are configured to be independently rotated by respective

motors 152, 154, 156.

[00144] Since each of coupling shafts 64a, 64b, 64c of surgical device 100 has a keyed
and/or substantially non-rotatable interface with respective connector sleeves 218, 220, 222
of adapter 200, when adapter 200 is coupled to surgical device 100, rotational force(s) are

selectively transferred from motors 152, 154, 156 of surgical device 100 to adapter 200.

[00145] The selective rotation of coupling shaft(s) 64a, 64b, 64c of surgical device 100
allows surgical device 100 to selectively actuate different functions of SULU 400. As will be
discussed in greater detail below, selective and independent rotation of first coupling shaft
64a of surgical device 100 corresponds to the selective and independent opening and closing
of tool assembly 404 of SULU 400, and driving of a stapling/cutting component of tool
assembly 404 of SULU 400. Also, the selective and independent rotation of second coupling
shaft 64b of surgical device 100 corresponds to the selective and independent articulation of
tool assembly 404 of SULU 400 transverse to longitudinal axis “X” (see FIG. 21).
Additionally, the selective and independent rotation of third coupling shaft 64c of surgical
device 100 corresponds to the selective and independent rotation of SULU 400 about

longitudinal axis “X” (see FIG. 21) relative to surgical device 100.
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[00146] With reference to FIGS. 12-19, power-pack core assembly 106 further
includes a switch assembly 170 supported within distal half-section 110a of inner handle
housing 110, at a location beneath and in registration with toggle control interface 130, the
right-side pair of control interfaces 132a, 132b, and the left-side pair of control interfaces
134a, 134b. Switch assembly 170 includes a first set of four push-button switches 172a-172d
arranged around stem 30a of toggle control button 30 of outer shell housing 10 when power-
pack 101 is disposed within outer shell housing 10. Switch assembly 170 also includes a
second pair of push-button switches 174a, 174b disposed beneath right-side pair of control
interfaces 132a, 132b of distal half-section 110a of inner handle housing 110 when power-
pack 101 is disposed within outer shell housing 10. Switch assembly 170 further includes a
third pair of push-button switches 176a, 176b disposed beneath left-side pair of control
interfaces 134a, 134b of distal half-section 110a of inner handle housing 110 when power-

pack 101 is disposed within outer shell housing 10.

[00147] Power-pack core assembly 106 includes a single right-side push-button switch
178a disposed beneath right-side control aperture 136a of proximal half-section 110b of inner
handle housing 110, and a single left-side push-button switch 178b disposed beneath left-side
control aperture 136b of proximal half-section 110b of inner handle housing 110. Push-
button switches 178a, 178b are supported on controller circuit board 142. Push-button
switches 178a, 178b are disposed beneath right-side control button 36a and left-side control
button 36b of proximal half-section 10b of shell housing 10 when power-pack 101 is

disposed within outer shell housing 10.

[00148] The actuation of push button switch 172c, corresponding to a downward

actuation of toggle control button 30, causes controller circuit board 142 to provide
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appropriate signals to motor 152 to close a tool assembly 404 of SULU 400 and/or to fire

staples from within cartridge assembly 408 of SULU 400.

[00149] The actvation of push button switch 172a, corresponding to an upward
actuation of toggle control button 30, causes controller circuit board 142 to provide
appropriate signals to motor 152 to retract a staple sled and open tool assembly 404 of SULU

400.

[00150] The actuation of push button 172d, corresponding to an actuation of toggle
control button 30 to the right, causes controller circuit board 142 to provide appropriate
signals to motor 152 to articulate tool assembly 404 to the right relative to body portion 402
of SULU 400. Similarly, the actuation of push button 172b, corresponding to an actuation of
toggle control button 30 to the left, causes controller circuit board 142 to provide appropriate
signals to motor 152 to articulate tool assembly 404 to the left relative to body portion 402 of

SULU 400.

[00151] The actuation of switches 174a, 174b (by right-hand thumb of user) or
switches 176a, 176b (by left-hand thumb of user), corresponding to respective actuation of
right-side pair of control buttons 32a, 32b or left-side pair of control button 34a, 34b, causes
controller circuit board 142 to provide appropriate signals to motor 154 to rotate SULU 400
relative to surgical device 100. Specifically, actuation of control button 32a or 34a causes
SULU 400 to rotate relative to surgical device 100 in a first direction, while actuation of
control button 32b or 34b causes SULU 400 to rotate relative to surgical device 100 in an

opposite, e.g., second, direction.

[00152] In use, tool assembly 404 of SULU 400 is actuated between opened and closed
conditions as needed and/or desired. In order to fire SULU 400, to expel fasteners therefrom,

when tool assembly 404 of SULU 400 is in a closed condition, safety switch 178a or 178b is
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depressed thereby instructing surgical device 100 that SULU 400 is ready to expel fasteners

therefrom.

[00153] With reference to FIGS. 12 and 14, power-pack core assembly 106 of surgical
device 100 includes a USB connector 180 supported on main controller circuit board 142b of
controller circuit board 142. USB connector 180 is accessible through control plate 160 of
power-pack core assembly 106. When power-pack 101 is disposed within outer shell housing
10, USB connector 180 is covered by plate 62 of sterile barrier plate assembly 60 of shell

housing 10.

[00154] As illustrated in FIG. 1 and FIGS. 20-52, surgical device 100 is configured for
selective connection with adapter 200, and, in turn, adapter 200 is configured for selective

connection with SULU 400.

[00155] Adapter 200 is configured to convert a rotation of either of drive connector
sleeve 152b or 156b of surgical device 100 into axial translation useful for operating a drive
assembly 460 and an articulation link 466 of SULU 400, as illustrated in FIG. 54, and as will

be discussed in greater detail below.

[00156] Adapter 200 includes a first drive transmitting/converting assembly for
interconnecting first drive connector sleeve 152a of surgical device 100 and a first axially
translatable drive member of SULU 400, wherein the first drive transmitting/converting
assembly converts and transmits a rotation of first drive connector sleeve 152a of surgical
device 100 to an axial translation of the first axially translatable drive assembly 460 of SULU

400 for firing.

[00157] Adapter 200 includes a second drive transmitting/converting assembly for

interconnecting third drive connector sleeve 156b of surgical device 100 and a second axially
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translatable drive member of SULU 400, wherein the second drive transmitting/converting
assembly converts and transmits a rotation of third drive connector sleeve 156b of surgical

device 100 to an axial translation of articulation link 466 of SULU 400 for articulation.

[00158] Turning now to FIGS. 21-47, adapter 200 includes an outer knob housing 202
and an outer tube 206 extending from a distal end of knob housing 202. Knob housing 202
and outer tube 206 are configured and dimensioned to house the components of adapter
assembly 200. Outer tube 206 is dimensioned for endoscopic insertion, in particular, that
outer tube is passable through a typical trocar port, cannula or the like. Knob housing 202 is
dimensioned to not enter the trocar port, cannula of the like. Knob housing 202 is configured
and adapted to connect to connecting portion 108 of handle housing 102 of surgical device

100.

[00159] Adapter 200 is configured to convert a rotation of either of first or second
coupling shafts 64a, 64b of surgical device 100 into axial translation useful for operating a
drive assembly 460 and an articulation link 466 of SULU 400, as illustrated in FIG. 54 and as
will be described in greater detail below. As illustrated in FIGS. 26 and 38-47, adapter 200
includes a proximal inner housing assembly 204 rotatably supporting a first rotatable
proximal drive shaft 212, a second rotatable proximal drive shaft 214, and a third rotatable
proximal drive shaft 216 therein. Each proximal drive shaft 212, 214, 216 functions as a
rotation receiving member to receive rotational forces from respective coupling shafts 64a,

64b and 64c of surgical device 100, as described in greater detail below.

[00160] As described briefly above, drive coupling assembly 210 of adapter 200 is also
configured to rotatably support first, second and third connector sleeves 218, 222 and 220,
respectively, arranged in a common plane or line with one another. Each of connector

sleeves 218, 222, 220 is configured to mate with respective first, second and third coupling
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shafts 64a, 64c and 64b of surgical device 100, as described above. Each of connector
sleeves 218, 222, 220 is further configured to mate with a proximal end of respective first,

second and third proximal drive shafts 212, 214, 216 of adapter 200.

[00161] Drive coupling assembly 210 of adapter 200 also includes, as illustrated in
FIGS. 26, 38 and 41-44, a first, a second and a third biasing member 224, 226 and 228
disposed distally of respective first, second and third connector sleeves 218, 220, 222. Each
of biasing members 224, 226 and 228 is disposed about respective first, second and third
rotatable proximal drive shaft 212, 214 and 216. Biasing members 224, 226 and 228 act on
respective connector sleeves 218, 222 and 220 to help maintain connector sleeves 218, 222
and 220 engaged with the distal end of respective coupling shafts 64a, 64c and 64b of

surgical device 100 when adapter 200 is connected to surgical device 100.

[00162] In particular, first, second and third biasing members 224, 226 and 228
function to bias respective connector sleeves 218, 222 and 220 in a proximal direction. In
this manner, during connection of surgical device 100 when adapter 200 to surgical device
100, if first, second and or third connector sleeves 218, 222 and/or 220 is/are misaligned with
coupling shafts 64a, 64c and 64b of surgical device 100, first, second and/or third biasing
member(s) 224, 226 and/or 228 are compressed. Thus, when surgical device 100 is operated,
coupling shafts 64a, 64c and 64b of surgical device 100 will rotate and first, second and/or
third biasing member(s) 224, 226 and/or 228 will cause respective first, second and/or third
connector sleeve(s) 218, 222 and/or 220 to slide back proximally, effectively connecting
coupling shafts 64a, 64c and 64b of surgical device 100 to first, second and/or third proximal

drive shaft(s) 212, 214 and 216 of drive coupling assembly 210.

[00163] Adapter 200 includes a plurality of force/rotation transmitting/converting

assemblies, each disposed within inner housing assembly 204 and outer tube 206. Each
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force/rotation transmitting/converting assembly is configured and adapted to transmit/convert
a speed/force of rotation (e.g., increase or decrease) of first, second and third rotatable
coupling shafts 64a, 64c and 64b of surgical device 100 before transmission of such

rotational speed/force to SULU 400.

[00164] Specifically, as illustrated in FIG. 26, adapter 200 includes a first, a second
and a third force/rotation transmitting/converting assembly 240, 250, 260, respectively,
disposed within inner housing assembly 204 and outer tube 206. Each force/rotation
transmitting/converting assembly 240, 250, 260 is configured and adapted to transmit or
convert a rotation of a first, second and third coupling shafts 64a, 64c and 64b of surgical
device 100 into axial translation of articulation bar 258 of adapter 200, to effectuate
articulation of SULU 400; a rotation of a ring gear 266 of adapter 200, to effectuate rotation
of adapter 200; or axial translation of a distal drive member 248 of adapter 200 to effectuate

closing, opening and firing of SULU 400.

[00165] As shown in FIGS. 26 and 41-45, first force/rotation transmitting/converting
assembly 240 includes first rotatable proximal drive shaft 212, which, as described above, is
rotatably supported within inner housing assembly 204. First rotatable proximal drive shaft
212 includes a non-circular or shaped proximal end portion configured for connection with
first connector 218 which is connected to respective first coupling shaft 64a of surgical
device 100. First rotatable proximal drive shaft 212 includes a distal end portion 212b having

a threaded outer profile or surface.

[00166] First force/rotation transmitting/converting assembly 240 further includes a
drive coupling nut 244 rotatably coupled to threaded distal end portion 212b of first rotatable
proximal drive shaft 212, and which is slidably disposed within outer tube 206. Drive

coupling nut 244 is slidably keyed within proximal core tube portion of outer tube 206 so as
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to be prevented from rotation as first rotatable proximal drive shaft 212 is rotated. In this
manner, as first rotatable proximal drive shaft 212 is rotated, drive coupling nut 244 is
translated along threaded distal end portion 212b of first rotatable proximal drive shaft 212

and, in turn, through and/or along outer tube 206.

[00167] First force/rotation transmitting/converting assembly 240 further includes a
distal drive member 248 that is mechanically engaged with drive coupling nut 244, such that
axial movement of drive coupling nut 244 results in a corresponding amount of axial
movement of distal drive member 248. The distal end portion of distal drive member 248
supports a connection member 247 configured and dimensioned for selective engagement
with a drive member 474 of drive assembly 460 of SULU 400 (FIG. 54). Drive coupling nut
244 and/or distal drive member 248 function as a force transmitting member to components

of SULU 400, as described in greater detail below.

[00168] In operation, as first rotatable proximal drive shaft 212 is rotated, due to a
rotation of first connector sleeve 218, as a result of the rotation of first coupling shaft 64a of
surgical device 100, drive coupling nut 244 is caused to be translated axially along first distal
drive shaft 242. As drive coupling nut 244 is caused to be translated axially along first distal
drive shaft 242, distal drive member 248 is caused to be translated axially relative to outer
tube 206. As distal drive member 248 is translated axially, with connection member 247
connected thereto and engaged with drive member 474 of drive assembly 460 of SULU 400
(FIG. 54), distal drive member 248 causes concomitant axial translation of drive member 474
of SULU 400 to effectuate a closure of tool assembly 404 and a firing of tool assembly 404

of SULU 400.

[00169] With reference to FIGS. 26-31, 45 and 46, second drive converter assembly

250 of adapter 200 includes second proximal drive shaft 214 rotatably supported within inner
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housing assembly 204. Second rotatable proximal drive shaft 214 includes a non-circular or
shaped proximal end portion configured for connection with second connector or coupler 222
which is connected to respective second coupling shaft 64¢ of surgical device 100. Second
rotatable proximal drive shaft 214 further includes a distal end portion 214b having a

threaded outer profile or surface.

[00170] Distal end portion 214a of proximal drive shaft 214 is threadably engaged with
an articulation bearing housing 252a of an articulation bearing assembly 252. Articulation
bearing assembly 252 includes a housing 252a supporting an articulation bearing 253 having
an inner race 253b that is independently rotatable relative to an outer race 253a. Articulation
bearing housing 252a has a non-circular outer profile, for example tear-dropped shaped, that
is slidably and non-rotatably disposed within a complementary bore 204c (FIGS. 45 and 46)

of inner housing hub 204a.

[00171] Second drive converter assembly 250 of adapter 200 further includes an
articulation bar 258 having a proximal portion 258a secured to inner race 253b of articulation
bearing 253. A distal portion 258b of articulation bar 258 includes a slot 258c therein, which
is configured to accept a flag of the articulation link 466 (FIG. 54) of SULU 400.
Articulation bar 258 functions as a force transmitting member to components of SULU 400,

as described in greater detail below.

[00172] With further regard to articulation bearing assembly 252, articulation bearing
assembly 252 is both rotatable and longitudinally translatable. Additionally, it is envisioned
that articulation bearing assembly 252 allows for free, unimpeded rotational movement of
SULU 400 when its jaw members 406, 408 are in an approximated position and/or when jaw

members 406, 408 are articulated.
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[00173] In operation, as second proximal drive shaft 214 is rotated due to a rotation of
second connector sleeve 222, as a result of the rotation of the second coupling shaft 64c of
surgical device 100, articulation bearing assembly 252 is caused to be translated axially along
threaded distal end portion 214b of second proximal drive shaft 214, which in turn causes
articulation bar 258 to be axially translated relative to outer tube 206. As articulation bar 258
is translated axially, articulation bar 258, being coupled to articulation link 466 of SULU 400,
causes concomitant axial translation of articulation link 466 of SULU 400 to effectuate an
articulation of tool assembly 404. Articulation bar 258 is secured to inner race 253b of
articulation bearing 253 and is thus free to rotate about the longitudinal axis X-X relative to

outer race 253a of articulation bearing 253.

[00174] As illustrated in FIGS. 26, 38, 39, 43, 44 and 47, and as described, adapter 200
includes a third force/rotation transmitting/converting assembly 260 supported in inner
housing assembly 204. Third force/rotation transmitting/converting assembly 260 includes a
rotation ring gear 266 fixedly supported in and connected to outer knob housing 202. Ring
gear 266 defines an internal array of gear teeth 266a (FIG. 26). Ring gear 266 includes a pair
of diametrically opposed, radially extending protrusions 266b (FIG. 26) projecting from an
outer edge thereof. Protrusions 266b are disposed within recesses defined in outer knob
housing 202, such that rotation of ring gear 266 results in rotation of outer knob housing 202,

and vice a versa.

[00175] Third force/rotation transmitting/converting assembly 260 further includes
third rotatable proximal drive shaft 216 which, as described above, is rotatably supported
within inner housing assembly 204. Third rotatable proximal drive shaft 216 includes a non-
circular or shaped proximal end portion configured for connection with third connector 220

which is connected to respective third connector 122 of surgical device 100. Third rotatable
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proximal drive shaft 216 includes a spur gear 216a keyed to a distal end thereof. A reversing
spur gear 264 inter-engages spur gear 216a of third rotatable proximal drive shaft 216 to gear

teeth 266a of ring gear 266.

[00176] In operation, as third rotatable proximal drive shaft 216 is rotated, due to a
rotation of third connector sleeve 220, as a result of the rotation of the third coupling shaft
64b of surgical device 100, spur gear 216a of third rotatable proximal drive shaft 216 engages
reversing gear 264 causing reversing gear 264 to rotate. As reversing gear 264 rotates, ring
gear 266 also rotates thereby causing outer knob housing 202 to rotate. As outer knob
housing 202 is rotated, outer tube 206 is caused to be rotated about longitudinal axis “X” of
adapter 200. As outer tube 206 is rotated, SULU 400, that is connected to a distal end portion

of adapter 200, is also caused to be rotated about a longitudinal axis of adapter 200.

[00177] Adapter 200 further includes, as seen in FIGS. 22-25, an
attachment/detachment button 272 supported thereon. Specifically, button 272 is supported
on a stem 273 (FIGS. 25, 26, 41 and 42) projecting from drive coupling assembly 210 of
adapter 200, and is biased by a biasing member 274, disposed within or around stem 273, to
an un-actuated condition. Button 272 includes a lip or ledge 272a formed therewith that is
configured to snap behind a corresponding lip or ledge 108b defined along recess 108a of
connecting portion 108 of handle housing 102 of surgical device 100. While stem 273 is
illustrated as having a relatively longer length to improve/increase stability of button 272
during actuation, it is envisioned that stem 273 may have a relatively shorter length than the

length depicted.

[00178] In use, when adapter 200 is connected to surgical device 100, lip 272a of
button 272 is disposed behind lip 108b of connecting portion 108 of handle housing 102 of

surgical device 100 to secure and retain adapter 200 and surgical device 100 with one
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another. In order to permit disconnection of adapter 200 and surgical device 100 from one
another, button 272 is depressed or actuated, against the bias of biasing member 274, to
disengage lip 272a of button 272 and lip 108b of connecting portion 108 of handle housing

102 of surgical device 100.

[00179] With reference to FIGS. 23-25 and 48-52, adapter 200 further includes a lock
mechanism 280 for fixing the axial position of distal drive member 248. Lock mechanism
280 includes a button 282 slidably supported on outer knob housing 202. Lock button 282 is
connected to an actuation bar 284 that extends longitudinally through outer tube 206.

Actuation bar 284 moves upon a movement of lock button 282.

[00180] In operation, in order to lock the position and/or orientation of distal drive
member 248, a user moves lock button 282 from a distal position to a proximal position
(FIGS. 25 and 41), thereby causing the lock out (not shown) to move proximally such that a
distal face of the lock out moves out of contact with camming member 288, which causes
camming member 288 to cam into recess 249 of distal drive member 248. In this manner,
distal drive member 248 is prevented from distal and/or proximal movement. When lock
button 282 is moved from the proximal position to the distal position, the distal end of
actuation bar 284 moves distally into the lock out (not shown), against the bias of a biasing
member (not shown), to force camming member 288 out of recess 249, thereby allowing

unimpeded axial translation and radial movement of distal drive member 248.

[00181] With reference to FIGS. 32-39, adapter 200 includes an electrical assembly
290 supported on and in outer knob housing 202 and inner housing assembly 204. Electrical
assembly 290 includes a plurality of electrical contact blades 292, supported on a circuit
board 294, for electrical connection to pass-through connector 66 of plate assembly 60 of

shell housing 10 of surgical device 100. Electrical assembly 290 serves to allow for

35



CA 02905662 2015-09-25

calibration and communication information (i.e., life-cycle information, system information,
force information) to the circuit board of surgical device 100 via electrical receptacle 149 of

power-pack core assembly 106 of surgical device 100.

[00182] Electrical assembly 290 further includes a strain gauge 296 electrically
connected to circuit board 294. Strain gauge 296 is provided with a notch 296a which is
configured and adapted to receive stem 204d of hub 204a of inner housing assembly 204.
Stem 204d of hub 204a functions to restrict rotational movement of strain gauge 296. As
illustrated in FIGS. 32, 35 and 39, first rotatable proximal drive shaft 212 extends through
strain gauge 296. Strain gauge 296 provides a closed-loop feedback to a firing/clamping load

exhibited by first rotatable proximal drive shaft 212.

[00183] Electrical assembly 290 also includes a slip ring 298 non-rotatably and
slidably disposed along drive coupling nut 244 of outer tube 206. Slip ring 298 is in
electrical connection with circuit board 294. Slip ring 298 functions to permit rotation of first
rotatable proximal drive shaft 212 and axial translation of drive coupling nut 244 while still
maintaining electrical contact of electrical contact rings 298a thereof with at least another
electrical component within adapter 200, and while permitting the other electrical
components to rotate about first rotatable proximal drive shaft 212 and drive coupling nut

244,

[00184] Electrical assembly 290 may include a slip ring cannula or sleeve 299
positioned about drive coupling nut 244 to protect and/or shield any wires extending from

slip ring 298.

[00185] Turning now to FIGS. 26, 33 and 35, inner housing assembly 204 includes a
hub 204a having a distally oriented annular wall 204b defining a substantially circular outer

profile, and defining a substantially tear-drop shaped inner recess or bore 204c. Bore 204c of
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hub 204a is shaped and dimensioned to slidably receive articulation bearing assembly 252

therewithin.

[00186] Inner housing assembly 204 includes a ring plate 254a (FIG. 26) secured to a
distal face of distally oriented annular wall 204b of hub 204a. Plate 254a defines an aperture
254e therethrough that is sized and formed therein so as to be aligned with second proximal
drive shaft 214 and to rotatably receive a distal tip 214c¢ of second proximal drive shaft 214.
In this manner, distal tip 214¢ of second proximal drive shaft 214 is supported and prevented
from moving radially away from a longitudinal rotational axis of second proximal drive shaft
214 as second proximal drive shaft 214 is rotated to axially translate articulation bearing

assembly 252.

[00187] As illustrated in FIG. 35, hub 204a defines a feature (e.g., a stem or the like)
204d projecting therefrom which functions to engage notch 296a of strain gauge 296 of
electrical assembly 290 to measure forces experienced by shaft 212 as surgical device 100 is

operated.

[00188] With reference to FIGS. 26 and 38, a plate bushing 230 of inner housing
assembly 204 is shown and described. Plate bushing 230 extends across hub 204a of inner
housing assembly 204 and is secured to hub 204a by fastening members. Plate bushing 230
defines three apertures 230a, 230b, 230c that are aligned with and rotatably receive respective
first, second and third proximal drive shafts 212, 214, 216 therein. Plate bushing 230
provides a surface against which first, second and third biasing members 224, 226 and 228

come into contact or rest against.

[00189] With reference to FIGS. 48-52, adapter 200 includes a distal cap 208
extending distally from distal portion 206b of outer tube 206. Adapter 200 further includes a

switch 320, a sensor link or switch actuator 340, an annular member 360, and actuation bar

37



CA 02905662 2015-09-25

284, each being disposed within outer tube 206. Switch 320 is configured to toggle in
response to a coupling of SULU 400 to distal portion 206b of outer tube 206. Switch 320 is
configured to couple to a memory (not shown) of SULU 400. The memory of SULU 400 is
configured to store data pertaining to SULU 400 and is configured to provide the data to a
controller circuit board 142 of surgical device 100 in response to SULU 400 being coupled to
distal portion 206b of outer tube 206. Switch 320 is disposed within distal portion 206b of
outer tube 206 and is oriented in a proximal direction. Switch 320 is mounted on a printed
circuit board 322 that is electrically connected with controller circuit board 142 of surgical
device 100, such that upon toggling of switch 320, switch 320 communicates to surgical
device 100 that SULU 400 is engaged to distal portion 206b of outer tube 206 or that SULU
400 is disengaged from distal portion 206b of outer tube 206, as described in further detail

below.

[00190] Adapter 200 includes, as illustrated in FIGS. 48 and 51, a switch actuator 340
slidingly disposed within distal portion 206b of outer tube 206. Switch actuator 340 is
longitudinally movable between a proximal position, as shown in FIGS. 48 and 51, and a
distal position, as shown in FIG. 63. The switch actuator 340 toggles switch 320 during

movement between proximal and distal positions.

[00191] Switch actuator 340 has a proximal end portion 342a and a distal end portion
342b. Proximal end portion 342a of switch actuator 340 includes an inner surface 344 that
defines an elongated opening 346 having a coil spring 348 disposed therein. Coil spring 348
is secured within opening 346 between a distal end 344a of inner surface 344 and a projection

350 of inner housing 314, which projects through opening 346.

[00192] Distal end portion 342b of switch actuator 340 includes an extension 352

having a tapered portion 352a. Extension 352 is engaged to a first surface feature 376a of
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annular member 360 when annular member 360 is in a selected orientation relative to
extension 352, such that switch actuator 340 is maintained in the proximal position. Switch
actuator 340 further includes a tab 354 extending from an intermediate portion 356 thereof.
Coil spring 348 resiliently biases switch actuator 340 toward the distal position, as shown in

FIGS. 48, 61 and 63, in which tab 354 actuates or depresses switch 320.

[00193] With reference to FIGS. 48-52, adapter 200 includes an annular member 360,
which is rotatably disposed within inner housing 314 of outer tube 206. Annular member 360
extends from a proximal end 362a to a distal end 362b and defines a cylindrical passageway
364 therethrough configured for disposal of an inner housing 410b of SULU 400, as
described in greater detail below. Annular member 360 includes a longitudinal bar 366
defining an elongated slot 368 along a length thereof configured for sliding disposal of a fin
420 of inner housing 410b (FIG. 66-68) of SULU 400. Proximal end 362a includes a first
ring 370a and distal end 362b includes a second ring 370b, spaced from first ring 370a along
longitudinal bar 366. First ring 370a includes a pair of electrical contacts 372 electrically
coupled to switch 320 via wires 374. Electrical contacts 372 are configured to engage
corresponding electrical contacts 430 of SULU 400, such that switch 320 and annular
member 360 are capable of transferring data pertaining to SULU 400 therebetween, as
described in greater detail below. It is contemplated that a portion of annular member 360 is

ring-shaped.

[00194] With specific reference to FIGS. 51 and 52, annular member 360 also includes
a first surface feature 376a, and a second surface feature or tab 376b, each extending from
second ring 370b. Surface feature 376a of annular member 360 is configured to interface
with a first surface feature or first lug 412a (FIGS. 61-64) of SULU 400, such that annular

member 360 is rotatable by and with SULU 400. Specifically, surface feature 376a defines a
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cavity 378 therein having a squared configuration configured for mating engagement with
correspondingly shaped first lug 412a of SULU 400. Cavity 378 is shaped and dimensioned
to capture first lug 412a (FIGS. 57 and 58) of SULU 400 upon insertion of SULU 400 into
adapter 200, such that annular member 360 is rotatable with and by SULU 400. Surface
feature 376a of annular member 360 is also configured to abut extension 352 of switch

actuator 340 to maintain switch actuator 340 in the proximal position.

[00195] Annular member 360 is rotatable between a first orientation and a second
orientation. In the first orientation, as shown in FIGS. 51 and 52, surface feature 376a of
annular member 360 is captured between a proximal lip 208a of distal cap 208 and extension
352 of switch actuator 340. In this configuration, the surface feature 376a prevents distal
movement of switch actuator 340 from the proximal position to the distal position, thereby
maintaining tab 354 of switch actuator 340 out of engagement with switch 320. Accordingly,
surface feature 376a of annular member 360 has a dual function for both maintaining switch
actuator 340 in the proximal position, out of engagement with switch 320, and capturing first
lug 412a of SULU 400 in cavity 378 to provide an interface between SULU 400 and annular

member 360.

[00196] In use, SULU 400 is inserted within the distal end of outer tube 206 of adapter
200 to mate first lug 412a of SULU 400 with first surface feature 376a of annular member
360, as shown in FIG. 61. SULU 400 is rotated, in a direction indicated by arrow “C” (FIG.
63), to drive a rotation of annular member 360 from the first orientation to the second
orientation. Rotation of annular member 360 from the first orientation to the second
orientation disengages surface feature 376a of annular member 360 from extension 352 of
switch actuator 340 such that coil spring 348 of switch actuator 340 biases switch actuator

340 toward the distal position, in which switch 320 is toggled, as shown in FIG. 63.
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[00197] With continued reference to FIG. 52, annular member 360 further includes a
projection or tab 376b extending from second ring 370b. Tab 376b has a planar configuration
and is configured to resist and/or prevent inadvertent rotation of annular member 360 within
inner housing 314 when SULU 400 is not engaged to adapter 200. With specific reference to
FIG. 52, when annular member 360 is in the first orientation, tab 376b is secured between a
projection 208b of distal cap 208 and a distal end 284a of actuation bar 284. Rotation of
annular member 360 from the first orientation to the second orientation is resisted and/or
prevented until actuation bar 284 is moved to a second configuration, as described below. In
this way, tab 376b ensures that first surface feature 376a of annular member 360 is
maintained in abutment with extension 352 of switch actuator 340 thereby maintaining switch

actuator 340 in the proximal position until SULU 400 is engaged to adapter 200.

[00198] With reference to FIGS. 52, 62 and 64, and as discussed briefly above, adapter
200 further includes a lock mechanism 280 having a button 282 slidably supported on outer
knob housing 202, and an actuation bar 284 extending from button 282. Actuation bar 284
extends longitudinally through outer tube 206. Specifically, actuation bar 284 is slidingly
disposed within or along inner housing 314 of adapter 200 and is resiliently biased toward a
first configuration, as shown in FIG. 64. In the first configuration, a distal end or extension
284a of actuation bar 284 is engaged with distal cap 208. Extension 284a of actuation bar
284 is configured for engagement with a second lug 412b (FIG. 64) of SULU 400 upon
insertion and rotation of SULU 400 into adapter 200. As shown in FIG. 62, SULU 400
engages adapter 200 and actuation bar 284 in the first configuration, second lug 412b of
SULU 400 is captured in an enclosure 286 defined by extension 284a of actuation bar 284

and distal cap 208.
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[00199] As illustrated in FIGS. 1 and 54-56, SULU is designated as 400. SULU 400
includes a proximal body portion 402 and a tool assembly 404. Proximal body portion 402 is
releasably attached to a distal cap 208 of adapter 200 and tool assembly 404 is pivotally
attached to a distal end of proximal body portion 402. Tool assembly 404 includes an anvil
assembly 406 and a cartridge assembly 408. Cartridge assembly 408 is pivotal in relation to
anvil assembly 406 and is movable between an open or unclamped position and a closed or
clamped position for insertion through a cannula of a trocar. Proximal body portion 402

includes at least a drive assembly 460 and an articulation link 466.

[00200] Referring to FIG. 54, drive assembly 460 includes a flexible drive beam 464
having a distal end and a proximal engagement section. A proximal end of the engagement
section includes diametrically opposed inwardly extending fingers that engage a hollow drive
member 474 to fixedly secure drive member 474 to the proximal end of beam 464. Drive
member 474 defines a proximal porthole which receives connection member 247 of drive
tube 246 of first drive converter assembly 240 of adapter 200 when SULU 400 is attached to

distal cap 208 of adapter 200.

[00201] Proximal body portion 402 of SULU 400 includes an articulation link 466

having a hooked proximal end which extends from a proximal end of SULU 400.

[00202] As illustrated in FIG. 54, cartridge assembly 408 of tool assembly 404
includes a staple cartridge removably supported in a carrier. The staple cartridge defines a
central longitudinal slot, and three linear rows of staple retention slots positioned on each side
of the longitudinal slot. Each of the staple retention slots receives a single staple and a
portion of a staple pusher. During operation of surgical device 100, drive assembly 460 abuts
an actuation sled and pushes actuation sled through the cartridge. As the actuation sled

moves through the cartridge, cam wedges of the actuation sled sequentially engage the staple
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pushers to move the staple pushers vertically within the staple retention slots and sequentially

eject a single staple therefrom for formation against an anvil plate of anvil assembly 406.

[00203] To fully disengage SULU 400 from adapter 200, SULU 400 is axially
translated, in a distal direction, through distal cap 208, and out of outer tube 206 of adapter
200. It is contemplated that upon surgical device 100 detecting that SULU 400 is not
engaged to adapter 200, power may be cut off from adapter 200, and alarm (e.g., audio and/or

visual indication) may be issued, and combinations thereof.

[00204] With reference to FIGS. 54-60, SULU 400 further includes an outer housing
410a and an inner housing 410b disposed within outer housing 410b. First and second lugs
412a, 412b are each disposed on an outer surface of a proximal end 414 of outer housing
410a. First lug 412a has a substantially rectangular cross-section corresponding to cavity 378
of surface feature 376a of annular member 360 of adapter 200. Second lug 412b has a
substantially rectangular cross-section corresponding to inner groove 208c of distal cap 208
of adapter 200. Proximal end 414 of outer housing 410a is sized and dimensioned to be

inserted through distal cap 208 to engage adapter 200.

{00205] Outer housing 410a defines a first notch 416a and a second notch 416b in a
proximal-most edge thereof. First notch 416a is configured for sliding receipt of a tapered fin
420 extending from inner housing 410b. At least a portion of fin 420 is configured for
disposal in slot 468 defined in longitudinal bar 366 of annular member 360 to facilitate
insertion of inner housing 410b into annular member 360. Second notch 416b is configured
for a snap fit engagement with a pair of parallel, resilient fingers 422 of inner housing 410b.
Second notch 416b generally has a rectangular configuration with a pair of grooves 418
defined therein. Each finger 422 has a mating part 424 configured for mating engagement

with one respective groove 418 of second notch 416b. Outer housing 410a further defines a
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pair of channels 426 defined in an interior surface 428 thereof and disposed on either side of
first notch 416a. Each channel 426 of outer housing 410a is configured for disposal of a
portion of an electrical contact 430 of inner housing 410b, as described in greater detail

below.

[00206] In use, fin 420 and fingers 422 of inner housing 410b are aligned with first and
second notches 416a, 416b of outer housing 410a, respectively, and inner housing 410b is
axially translated within outer housing 410a, until mating parts 424 of fingers 422 are
captured in grooves 418 of second notch 416b to capture inner housing 410b within outer

housing 410a.

[00207] SULU 400 further includes a memory 432 disposed within or on inner housing
410b. Memory 432 includes a memory chip 434 and a pair of electrical contacts 430
electrically connected to memory chip 434. Memory chip 434 is configured to store one or
more parameters relating to SULU 400. The parameter includes a serial number of a loading
unit, a type of loading unit, a size of loading unit, a staple size, information identifying
whether the loading unit has been fired, a length of a loading unit, maximum number of uses
of a loading unit, and combinations thercof. Memory chip 434 is configured to communicate
to surgical device 100 a presence of SULU 400 and one or more of the parameters of SULU
400 described herein, via electrical contacts 430, upon engagement of SULU 400 with

adapter 200.

[00208] Electrical contacts 430 are disposed on an outer surface of inner housing 410b
and are configured to engage electrical contacts 372 of annular member 360 upon insertion of
SULU 400 into adapter 200. A proximal end of each electrical contact 430 has a bent portion
436 extending beyond a proximal-most edge of outer housing 410a of SULU 400 when inner

housing 410b is secured within outer housing 410a, as shown in FIGS. 57 and 58. Bent
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portions 436 of electrical contacts 430 of SULU 400 engage electrical contacts 372 of annular
member 360 upon insertion of SULU 400 within annular member 360 of adapter 200. This
connection between the contacts 372 and 430 allows for communication between memory
chip 434 of SULU 400 and controller circuit board 142 of surgical device 100. In particular,
controller circuit board 142 of surgical device 100 receives one or more parameters

pertaining to SULU 400 and that SULU 400 is engaged to adapter 200.

[00209] In operation, SULU 400 is inserted into distal end 206b of outer tube 206 of
adapter 200 to matingly engage first lug 412a of SULU 400 within cavity 378 of surface
feature 376a of annular member 360, as shown in FIGS. 61-65. The insertion of SULU 400
within adapter 200 also engages second lug 412b with extension 284a of actuation bar 284 to
move actuation bar 284 in a proximal direction, as shown in the direction indicated by arrow
“B” in FIG. 62, to the second configuration, and out of abutment with tab 376b of annular
member 360. In this way, extension 284a of actuation bar 284 no longer prevents annular
member 360 from rotating. With SULU 400 in this initial insertion position within adapter
200, switch actuator 340 remains in the proximal position out of engagement with switch

320.

[00210] To engage SULU 400 with adapter 200, SULU 400 is rotated, in a direction
indicated by arrow “C” in FIG. 63, to drive a rotation of annular member 360, via the mating
engagement between first lug 412a of SULU 400 and surface feature 376a of annular member
360, from the first orientation to the second orientation. The rotation of annular member 360
from the first orientation to the second orientation displaces surface feature 376a of annular
member 360 away from extension 352 of switch actuator 340. With surface feature 376a out
of engagement with extension 352 of switch actuator 340, switch actuator 340 moves from

the proximal position, as shown in FIGS. 48 and 51, to the distal position, as shown in FIG.
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63, via coil spring 348. As switch actuator 340 moves to the distal position, tab 354 of switch
actuator 340 toggles switch 320, e.g., by depressing switch 320, as shown in FIG. 63.
Depressing or actuating switch 320 communicates to surgical device 100 that SULU 400 is

engaged with adapter 200 and is ready for operation.

[00211] The rotation of SULU 400 also moves second lug 412b of SULU 400 into an
inner groove 208c defined in distal cap 208 of adapter 200 and out of engagement with
extension 284a of actuation bar 284. The resilient bias of actuation bar 284 drives an axial
translation of actuation bar 284, in a direction indicated by arrow “D” in FIG. 64, to dispose
actuation bar 284 into the first configuration. With actuation bar 284 in the first
configuration, second lug 412b of SULU 400 is captured within enclosure 286 defined by
extension 284a of actuation bar 284 and inner groove 208c of distal cap 208 of adapter 200.
SULU 400 is prevented from moving distally out of enclosure 286 due to an inner ledge 208d
of inner groove 208c of distal cap 208 of adapter 200, and is prevented from rotating, in a
direction indicated by arrow “E” shown in FIG. 64, due to extension 284a of actuation bar

284. Therefore, SULU 400 is releasably, engaged to adapter 200.

[00212] To selectively release SULU 400 from adapter 200, a practitioner translates or
pulls actuation bar 284 in a proximal direction, such that extension 284a of actuation bar 284
is no longer blocking second lug 412b of SULU 400 and SULU 400 can be rotated. SULU
400 is rotated, in a direction indicated by arrow “F” in FIG. 63, to move second lug 412b of
SULU 400 out of abutment with inner ledge 208d of distal cap 208. The rotation of SULU
400 also drives the rotation of annular member 360 from the second orientation to the first
orientation via the mating engagement of first lug 412a of SULU 400 and surface feature
376a of annular member 360. As annular member 360 rotates, surface feature 376a rides

along tapered portion 352a of extension 352 of switch actuator 340 to drive switch actuator
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340 in a proximal direction until annular member 360 is in the first orientation and switch
actuator 340 is in the proximal position, out of engagement with switch 320. Upon tab 354 of
switch actuator 340 disengaging switch 320, switch 320 is toggled, which communicates to

surgical device 100 that SULU 400 may be pulled out of adapter 200.

[00213] In operation, SULU 400, with inner housing 410b disposed within outer
housing 410a, is manipulated to align fin 420 of inner housing 410b and electrical contacts
430 of inner housing 410b with longitudinal bar 366 of annular member 360 and electrical
contacts 372 of annular member 360, respectively. SULU 400 is inserted within the distal
end of adapter 200 thereby engaging first lug 412a of outer housing 410a within surface
feature 376a of annular member 360 and forming a wiping contact between electrical
contacts 430 of inner housing 410b and electrical contacts 372 of annular member 360, as

shown in FIGS. 63 and 64.

[00214] As described above with reference to FIGS. 61 and 62, upon the initial
insertion of SULU 400 into adapter 200, switch actuator 340 remains disengaged from switch
320. With switch 320 in the unactuated state, there is no electrical connection established
between memory chip 434 of SULU 400 and controller circuit board 142 of surgical device
100. As discussed above, upon a rotation of SULU 400, SULU 400 engages adapter 200 and
switch actuator 340 toggles switch 320 to actuate switch 320. With switch 320 in the
actuated state, an electrical connection is established between memory chip 434 and
controller circuit board 142 of surgical device 100, through which information about SULU
400 is communicated to controller circuit board 142 of surgical device 100. Upon both the
actuation of switch 320 and the establishment of a wiping contact between electrical contacts

430 of inner housing 410b and electrical contacts 372 of annular member 360, surgical device
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100 is able to detect that SULU 400 has been engaged to adapter 200 and to identify one or
more parameters of SULU 400.

[00215] It will be understood that various modifications may be made to the
embodiments of the presently disclosed adapter assemblies. Therefore, the above description
should not be construed as limiting, but merely as exemplifications of embodiments. Those

skilled in the art will envision other modifications within the scope and spirit of the present

disclosure.
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The embodiments of the present invention for which an exclusive property or privilege is claimed

are defined as follows:

1. A hand-held electromechanical surgical device configured to selectively connect

with a surgical accessory, the electromechanical surgical device, comprising:

a handle assembly including:

a power pack including:

a core assembly having:

a plurality of motors, with each motor having a rotatable drive shaft

extending therefrom, wherein each drive shaft is parallel to one another;

a processor connected to and configured to control each motor; and

a battery electrically connected to the processor and each motor; and

an inner housing encasing at least the plurality of motors, the processor, and
the battery, the inner housing including at least one control interface actuatable to

control a functionality of at least one of the plurality of motors;

an outer shell housing configured to selectively encase substantially the entire
power pack therein, wherein a rotation from each rotatable drive shaft of each motor is
transmitted through the inner housing and the outer shell housing, and wherein the outer
shell housing includes at least one control button in operative registration with each control

interface of the power pack;
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wherein actuation of the at least one control button acts on the at least one control
interface that is in operative registration therewith to control the functionality of the at least

one of the plurality of motors;

the handle assembly supporting at least one electrical connector that is in electrical

communication with the processor; and

a barrier plate assembly interposed between the power pack and the outer shell
housing, the barrier plate assembly including and supporting at least one rotatable coupling
shaft, each coupling shaft including a proximal end configured to receive forces from a
respective rotatable drive shaft and a distal end projecting from the handle assembly, the
barrier plate assembly including and supporting a pass-through electrical connector,
wherein the pass-through electrical connector interfaces with the electrical connector of the

handle assembly when the power pack is encased in the outer shell housing.

2. The electromechanical surgical device according to claim 1, further comprising:

an adapter assembly selectively connectable to the handle assembly, the adapter assembly
including: a housing configured and adapted for connection with the surgical device and to be in

operative communication with each rotatable drive shaft;

an outer tube having a proximal end supported by the housing and a distal end configured
and adapted for selective connection with a loading unit, wherein the distal end of the outer tube
is in operative communication at least one axially translatable drive member of the loading unit;

and
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at least one force/rotation transmitting/converting assembly for interconnecting a
respective one drive shaft of the surgical device and a respective one axially translatable drive

member of the loading unit.

3. The electromechanical surgical device according to claim 2, wherein the barrier
plate assembly overlies the electrical connector of the handle assembly when the power pack is

encased in the outer shell housing.

4. The electromechanical surgical device according to claim 2, wherein the adapter
assembly includes an electrical assembly having a plurality of electrical contact blades for
electrical connection to the pass-through connector of the barrier plate assembly when the adapter

assembly is connected to the handle assembly.

5. The electromechanical surgical device according to claim 1, wherein the pass-
through electrical connector of the barrier plate assembly is received in a window formed in the

outer shell housing when the barrier plate assembly is positioned in the outer shell housing.

6. The electromechanical surgical device according to any one of claims 1 to 5,

wherein at least an outer surface of the outer shell housing is sterile.

7. The electromechanical surgical device according to any one of claims 1 to 6,

wherein the barrier plate assembly is sterile.

8. The electromechanical surgical device according to any one of claims 1 to 7,

wherein the handle assembly includes an electrical display electrically connected to the processor.
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9. The electromechanical surgical device according to claim 8, wherein the inner

housing includes a window through which the electrical display is visible.

10.  The electromechanical surgical device according to claim 8 or 9, wherein at least a
portion of the inner housing is transparent, wherein the transparent portion of the inner housing is

in visual registration with the electrical display.

11. The electromechanical surgical device according to claim 8, 9 or 10, wherein the
outer shell housing includes a window through which the electrical display is visible, when the

handle assembly is encased in the outer shell housing.

12.  The electromechanical surgical device according to claim 11, wherein at least a
portion of the outer shell housing is transparent, wherein the transparent portion of the outer shell

housing is in visual registration with the electrical display.

13. A method of assembling a handheld electromechanical surgical device, comprising:

providing a hand-held electromechanical surgical device according to claim 1;

inserting the power pack into a receiving cavity of the sterile outer shell housing while

maintaining a sterility of the outer shell housing; and

closing the outer shell housing to encase the handle assembly.
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14.  The method according to claim 13, further comprising:

providing an adapter assembly configured and adapted for connection with the surgical
device and to be in operative communication with each rotatable drive shaft; the adapter assembly
including at least one force/rotation transmitting/converting assembly for interconnecting a
respective one drive shaft of the surgical device and a respective one axially translatable drive

member of a loading unit.

connecting the adapter assembly to the handle assembly, wherein rotatable connectors of
the adapter assembly are in operative connection with a drive shaft of a respective motor to receive

rotational forces from the respective motor.

15. The method according to claim 14, further comprising:

providing a surgical loading unit configured and adapted for selective connection to a distal
end of the adapter assembly, the surgical loading unit including at least one force receiving member

for actuating a function of the surgical loading unit; and

connecting the surgical loading unit to the distal end of the adapter assembly, wherein the
at least one force/rotation transmitting/converting assembly of the adapter assembly is in operative

connection with a respective force receiving member of the loading unit.

16.  The method according to claim 15, further comprising establishing an electrical
connection between the processor of the handle assembly and an electrical assembly of the adapter

assembly upon a connection of the adapter assembly to the handle assembly.
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17. The method according to claim 16, further comprising establishing electrical
connection between electrical contacts of the surgical loading unit and electrical contact of the

adapter assembly upon a connection of the surgical loading unit to the adapter assembly.

18. A hand-held electromechanical surgical device configured to selectively connect

with a surgical accessory, the electromechanical surgical device, comprising:

a handle assembly including:

a power pack including:

a core assembly having a plurality of motors, with each motor having a
rotatable drive shaft extending therefrom, wherein each drive shaftis parallel to one

another; and

an inner housing encasing at least the plurality of motors and including at
least one control interface actuatable to control a functionality of at least one of the

plurality of motors;

an outer shell housing including first and second sections cooperatively defining a
cavity configured to selectively receive the power pack therein, the second section having
a connecting portion, the connecting portion having a wall and inner side surfaces that
cooperatively define a recess for receipt of a drive coupling assembly of an adapter

assembly; and

a barrier plate assembly disposed proximally of the wall of the connecting portion
of the second section of the outer shell housing and distally of the inner housing of the

power pack, wherein a rotation from each rotatable drive shaft of each motor is transmitted
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through the inner housing and the outer shell via the barrier plate assembly, and wherein
the outer shell housing includes at least one control button in operative registration with

each control interface of the power pack;

wherein actuation of the at least one control button acts on the at least one control
interface that is in operative registration therewith to control the functionality of the at least

one of the plurality of motors.

19.  The electromechanical surgical device according to claim 18, further comprising:

an adapter assembly selectively connectable to the handle assembly, the adapter assembly

including:

a housing configured and adapted to be in operative communication with each

rotatable drive shaft;

an outer tube having a proximal end supported by the housing and a distal end
configured and adapted for selective connection with a loading unit, wherein the distal end
of the outer tube is in operative communication at least one axially translatable drive

member of the loading unit; and

at least one drive shaft configured to interconnect a respective one drive shaft of
the handle assembly and a respective one axially translatable drive member of the loading

unit.

20.  The electromechanical surgical device according to claim 18, wherein the barrier

plate assembly includes and supports at least one rotatable coupling shaft; each coupling shaft
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including a proximal end configured to receive rotative forces from a respective rotatable drive

shaft of the handle assembly, and a distal end projecting from the handle assembly.

21.  The electromechanical surgical device according to claim 18, wherein the handle
assembly supports at least one electrical connector that is in electrical communication with a

processor of the core assembly.

22. The electromechanical surgical device according to claim 21, wherein the barrier
plate assembly overlies the at least one electrical connector of the handle assembly when the power

pack is encased in the outer shell housing.

23.  The electromechanical surgical device according to claim 22, wherein the barrier
plate assembly includes and supports a pass-through electrical connector, wherein the pass-through
electrical connector interfaces with the at least one electrical connector of the handle assembly

when the power pack is encased in the outer shell housing.

24.  The electromechanical surgical device according to claim 23, wherein the pass-
through electrical connector of the barrier plate assembly is received in a window formed in the

outer shell housing when the barrier plate assembly is positioned in the outer shell housing.

25.  The electromechanical surgical device according to claim 18, wherein at least an

outer surface of the outer shell housing is sterile.

26.  The electromechanical surgical device according to claim 18, wherein the barrier

plate assembly is sterile.

27.  The electromechanical surgical device according to claim 20, further comprising:
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an adapter assembly selectively connectable to the handle assembly, the adapter assembly

including:

a housing configured and adapted to be in operative communication with each

rotatable drive shaft;

an outer tube having a proximal end supported by the housing and a distal end
configured and adapted for selective connection with a loading unit, wherein the distal end
of the outer tube is in operative communication at least one axially translatable drive

member of the loading unit; and

at least one drive shaft for interconnecting the distal end of a respective one

rotatable coupling shaft of the barrier plate assembly.

28.  The electromechanical surgical device according to claim 27, wherein the at least
one drive shaft of the adapter assembly interconnects with a respective coupling shaft of the barrier

plate assembly when the adapter assembly is connected to the handle assembly.

29.  The electromechanical surgical device according to claim 28, wherein the handle
assembly supports at least one electrical connector that is in electrical communication with a

processor of the core assembly.

30.  The electromechanical surgical device according to claim 29, wherein the barrier
plate assembly overlies the at least one electrical connector of the handle assembly when the power

pack is encased in the outer shell housing.

31.  The electromechanical surgical device according to claim 30, wherein the barrier

plate assembly includes and supports a pass-through electrical connector, wherein the pass-through
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electrical connector interfaces with the at least one electrical connector of the handle assembly

when the power pack is encased in the outer shell housing.

32.  The electromechanical surgical device according to claim 31, wherein the adapter
assembly includes an electrical assembly having a plurality of electrical contact blades for
electrical connection to the pass-through connector of the barrier plate assembly when the adapter

assembly is connected to the handle assembly.

33.  The electromechanical surgical device according to claim 31, wherein the pass-
through electrical connector of the barrier plate assembly is received in a window formed in the

outer shell housing when the barrier plate assembly is positioned in the outer shell housing.

34.  The electromechanical surgical device according to claim 27, wherein at least an

outer surface of the outer shell housing is sterile.

35. The electromechanical surgical device according to claim 34, wherein the barrier

plate assembly is sterile.

36.  The electromechanical surgical device according to claim 18, wherein the handle

assembly includes an electrical display electrically connected to a processor of the core assembly.

37.  The electromechanical surgical device according to claim 36, wherein the inner

housing includes a window through which the electrical display is visible.

38.  The electromechanical surgical device according to claim 36, wherein at least a
portion of the inner housing is transparent, wherein the transparent portion of the inner housing is

in visual registration with the electrical display.
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39.  The electromechanical surgical device according to claim 37, wherein the outer
shell housing includes a window through which the electrical display is visible, when the handle

assembly is encased in the outer shell housing.

40.  The electromechanical surgical device according to claim 39, wherein at least a
portion of the outer shell housing is transparent, wherein the transparent portion of the outer shell

housing is in visual registration with the electrical display.

41.  The electromechanical surgical device according to claim 18, wherein the power

pack further includes a control plate disposed adjacent to the barrier plate assembly.

42.  The electromechanical surgical device according to claim 41, wherein the barrier

plate assembly further includes a plate supporting the at least one coupling shaft.

43.  The electromechanical surgical device according to claim 42, wherein the at least

one coupling shaft extends through the plate.

44.  The electromechanical surgical device according to claim 43, wherein the at least

one coupling shaft extends within the connecting portion.

45. A method of assembling a handheld electromechanical surgical device, comprising:

inserting a power pack of a handle assembly into a receiving cavity of a sterile outer shell
housing of the handle assembly while maintaining a sterility of the outer shell housing, the power

pack including an inner housing and a core assembly disposed within the inner housing;

positioning a barrier plate assembly between the outer shell housing of the power pack and

the inner housing of the power pack; and
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closing the outer shell housing to encase the inner housing of the power pack, such that a
plurality of motors of the core assembly and a plurality of drive shafts of the core assembly are
disposed within the outer shell housing, wherein the outer shell housing includes a wall and inner
side surfaces that cooperatively define a recess for receipt of a drive coupling assembly of an
adapter assembly, and wherein positioning the barrier plate assembly between the outer shell
housing and the inner housing of the power pack includes positioning the barrier plate assembly
between the wall of the outer shell housing of the power pack and the inner housing of the power

pack.

46.  The method according to claim 45, further comprising connecting the adapter
assembly to the handle assembly, such that a plurality of rotatable connectors of the adapter
assembly are in operative connection with the respective plurality of drive shafts to receive

rotational forces from the plurality of motors.

47.  The method according to claim 46, further comprising connecting a surgical
loading unit to a distal end of the adapter assembly, such that a force transmitting assembly of the
adapter assembly is in operative connection with a respective force receiving member of the

surgical loading unit.

48.  The method according to claim 47, further comprising establishing an electrical
connection between a processor of the handle assembly and an electrical assembly of the adapter

assembly upon a connection of the adapter assembly to the handle assembly.

49.  The method according to claim 47, further comprising establishing an electrical
connection between electrical contacts of the surgical loading unit and an electrical contact of the

adapter assembly upon connecting the surgical loading unit to the adapter assembly.
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50.  The method according to claim 48, wherein closing the outer shell housing includes

approximating first and second sections of the outer shell housing.

51.  The method according to claim 45, wherein closing the outer shell housing
positions the barrier plate assembly proximally of the wall of the outer shell housing and distally

of the inner housing of the power pack.

52. The method according to claim 45, wherein the barrier plate assembly includes a
plurality of rotatable coupling shafts each having a proximal end configured to receive rotative
forces from the respective plurality of drive shafts of the power pack, and a distal end that extends

distally into the recess.

53. The method according to claim 52, wherein the barrier plate assembly further
includes a plate supporting the plurality of rotatable coupling shafts, the plate having a proximally-
oriented surface and a distally-oriented surface, whereupon closing the outer shell housing, the
proximally-oriented surface abuts the inner housing and the distally-oriented surface abuts the

outer shell housing.

54.  The method according to claim 45, wherein the handle assembly supports at least
one electrical connector that is in electrical communication with a processor of the core assembly,
the method further comprising positioning the barrier plate assembly over the at least one electrical

connector of the handle assembly.

55.  The method according to claim 54, wherein the barrier plate assembly includes and
supports a pass-through electrical connector, the method further comprising interfacing the pass-

through electrical connector with the at least one electrical connector of the handle assembly.
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56.  The method according to claim 55, further comprising positioning the pass-through

electrical connector of the barrier plate assembly in a window formed in the outer shell housing.

57.  The method according to claim 45, wherein inserting the power pack into the outer
shell housing includes passing the power pack through an insertion guide that surrounds a distal-
facing edge of a proximal half-section of the outer housing shell, and wherein closing the outer
housing shell includes approximating the proximal half-section of the outer housing shell and a

distal half-section of the outer housing shell.

58.  Themethod according to claim 57, further comprising detaching the insertion guide

from the outer shell housing before the outer shell housing is closed.
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