
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau (10) International Publication Number

(43) International Publication Date WO 2018/035796 Al
01 March 2018 (01.03.2018) W !P O PCT

(51) International Patent Classification: CAI, Longsheng; 6F, Building 1-D, Pujiang Hi-Tech Park,
A61B 17/29 (2006.01) A61B 1/00 (2006.01) Shanghai 201 114 (CN). ZHAO, Kun; Room 502, Building

18, #359 Puxiu Road, Shanghai 201 112 (CN). TAN, Yuan-
(21) International Application Number:

dong; 6F, Building 1-D, Pujiang Hi-Tech Park, Shanghai
PCT/CN20 16/096666

201 114 (CN).
(22) International Filing Date:

(74) Agent: CCPIT PATENT AND TRADEMARK LAW
25 August 2016 (25.08.2016)

OFFICE ; 8th Floor, Vantone New World Plaza, 2 Fucheng-
(25) Filing Language: English menwai Street, Xicheng District, Beijing 100037 (CN).

(26) Publication Language: English (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(71) Applicant: COVIDIEN LP [US/US]; 15 Hampshire AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
Street, Mansfield, Massachusetts 02048 (US). CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ,

(71) Applicant (for MG only): COVIDIEN (CHINA) MEDI¬ EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,

CAL DEVICES TECHNOLOGY CO., LTD. [CN/CN]; HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, KZ, LA,
Rooms 501, No. 3 Building, No. 2388 Chen Hang Road, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN,
Min Hang District, Shanghai 201 114 (CN). MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE,

PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,
(72) Inventors: RAIKAR, Anirudh; Room 102, Building 23,

No. 498 Guo Shoujing Road, Shanghai 201203 (CN).

(54) Title: ENDOSCOPIC SURGICAL CLIP APPLIER AND CLIP APPLYING SYSTEMS

(57) Abstract: An endoscopic surgical clip applier (10) includes a handle assembly (100) configured to releasably engage at least two
different endoscopic assemblies (200, 300). The handle assembly (100) is configured to transition from a non-ratcheting use condition

© to a ratcheting use condition when an endoscopic assembly (200) configured for ratcheting use is engaged with the handle assembly
(100). The handle assembly (100) is maintained in the non-ratcheting use condition when an endoscopic assembly (300) configured

00 for non-ratcheting use is engaged with the handle assembly (100). Endoscopic assemblies (200, 300) for use with the handle assembly

o (100) are also provided.

o

[Continued on nextpage]



WO 2018/035796 Al llll I I I I 11III II I llll 11 III I II III II I II

SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,

UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,

UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

KM, ML, MR, NE, SN, TD, TG).

Published:



ENDOSCOPIC SURGICAL CLIP APPLIER AND CLIP
APPLYING SYSTEMS

BACKGROUND

Technical Field

[0001] The present disclosure relates to surgical clip appliers and clip

applying systems. More particularly, the present disclosure relates to

endoscopic surgical clip appliers having handle assemblies configured for use

with various different endoscopic assemblies, and systems incorporating the

same.

Description of Related Art

[0002] Endoscopic surgical clip appliers are known in the art and are

used for a number of distinct and useful surgical procedures. In the case of a

laparoscopic surgical procedure, access to the interior of an abdomen is

achieved through narrow tubes or cannulas inserted through a small entrance

incision in the skin. Minimally invasive procedures performed elsewhere in

the body are often generally referred to as endoscopic procedures.

[0003] Endoscopic surgical clip appliers having various sizes (e.g.,

diameters), that are configured to apply a variety of diverse surgical clips, are

also known in the art, and are capable of applying a single or multiple

surgical clips during an entry to the body cavity. Such surgical clips are

typically fabricated from a biocompatible material and are usually

compressed over a vessel. Once applied to the vessel, the compressed

surgical clip terminates the flow of fluid therethrough.

[0004] During endoscopic or laparoscopic procedures it may be

desirable and/or necessary to use different size surgical clips or different



configured surgical clips depending on the underlying tissue or vessels to be

ligated. In order to reduce overall costs of an endoscopic surgical clip applier,

it is desirable for a single endoscopic surgical clip applier capable of

receiving and firing different size surgical clips as needed.

[0005] Accordingly, a need exists for endoscopic surgical clip appliers

and systems that include handle assemblies configured for use with various

different endoscopic assemblies having different clips loaded therein and/or

configured for performing various different surgical tasks.

SUMMARY

[0006] As detailed herein and shown in the drawing figures, as is

traditional when referring to relative positioning on a surgical instrument, the

term "proximal" refers to the end of the apparatus or component thereof

which is closer to the user and the term "distal" refers to the end of the

apparatus or component thereof which is further away from the user. Further,

to the extent consistent, any or all of the aspects and features detailed herein

may be used in conjunction with any or all of the other aspects and features

detailed herein.

[0007] Provided in accordance with an aspect of the present disclosure is

a handle assembly of a surgical clip applier configured to releasably engage

at least two different endoscopic assemblies. The handle assembly includes a

housing defining a body portion and a fixed handle portion extending from

the body portion. The trigger is pivotably connected to the housing and

movable relative to the fixed handle portion between an un-actuated position

and an actuated position,. A drive bar slidably is supported within the body

portion of the housing and operably coupled to the trigger such that

movement of the trigger from the un-actuated position towards the actuated

position translates the drive bar distally through the body portion of the



housing. The drive bar includes a ratchet rack disposed thereon, and a ratchet

mechanism is disposed within the body portion of the housing.

[0008] The ratchet mechanism includes a pawl pin, a ratchet pawl

pivotably and slidably supported on the pawl pin, a biasing member, a cam

arm, and a cam slider. The biasing member is positioned to bias the ratchet

pawl along the pawl pin towards an off-set position relative to the ratchet

rack, so that the ratchet pawl is inhibited from operably engaging the ratchet

rack upon distal translation of the drive bar. The cam arm is pivotably and

slidably supported on the pawl pin adjacent the ratchet pawl. The cam slider

is selectively translatable through the body portion of the housing and relative

to the cam arm between a first position, wherein the ratchet pawl is

maintained in the off-set position under the bias of the biasing member, and a

second position, wherein the cam slider urges the cam arm along the pawl pin

to thereby urge the ratchet pawl along the pawl pin from the off-set position

to an aligned position. In the aligned position, the ratchet pawl is aligned

with the ratchet rack to permit operable engagement of the ratchet pawl with

the ratchet rack upon distal translation of the drive bar.

[0009] The cam arm and the cam slider may define cam surfaces

configured to cam along one another upon translation of the cam slider

relative to the cam arm.

[0010] The cam slider may be operably engaged within a guide track

defined on an interior surface of the body portion of the housing.

[0011] A cam slider biasing member may be configured to bias the cam

slider towards the first position.

[0012] A pawl biasing member may be engaged between the ratchet

pawl and the cam arm.



[0013] A latch assembly may be operably supported on the housing.

The latch assembly may include a lever latch configured to releasably engage

an endoscopic assembly inserted into the handle assembly.

[0014] The lever latch may include a distal engagement tooth configured

to engage the endoscopic assembly inserted into the handle assembly.

[0015] The lever latch may include a proximal manipulation portion

configured for manual manipulation to disengage the distal engagement tooth

from the endoscopic assembly to permit removal of the endoscopic assembly

from the handle assembly.

[0016] A surgical clip applying system provided in accordance with

another aspect of the present disclosure includes a handle assembly and a first

endoscopic assembly. The handle assembly includes a housing, a trigger

pivotably connected to the housing and movable relative thereto between an

un-actuated position and an actuated position. A drive bar is slidably

supported within the housing and operably coupled to the trigger such that

movement of the trigger from the un-actuated position towards the actuated

position translates the drive bar distally through the housing. A ratchet

mechanism is also disposed within the housing. The drive bar includes a

ratchet rack disposed thereon.

[0017] The ratchet mechanism includes a pawl pin, a ratchet pawl

pivotably and slidably supported on the pawl pin, a biasing member

positioned to bias the ratchet pawl towards an off-set position relative to the

ratchet rack, a cam arm, and a cam slider. In the off-set position, the ratchet

pawl is inhibited from operably engaging the ratchet rack upon distal

translation of the drive bar. The cam arm is supported on the pawl pin

adjacent the ratchet pawl. The am slider is selectively movable through the

housing and relative to the cam arm. The cam slider is initially disposed in a



first position, wherein the ratchet pawl is maintained in the off-set position

under the bias of the biasing member. The first endoscopic assembly is

configured for ratcheting use and includes a first proximal hub insertable into

and releasably engagable within the housing.

[0018] Upon insertion of the first proximal hub into the housing, the cam

slider is moved from the first position to a second position, so that the cam

slider urges the cam arm along the pawl pin to thereby urge the ratchet pawl

along the pawl pin from the off-set position to an aligned position. In the

aligned position, the ratchet pawl is aligned with the ratchet rack to permit

operable engagement of the ratchet pawl with the ratchet rack upon distal

translation of the drive bar.

[0019] A second endoscopic assembly configured for non-ratcheting use

may be provided. The second endoscopic assembly may include a second

proximal hub insertable into and releasably engagable within the housing.

Upon insertion of the second proximal hub into the housing, the cam slider

may be maintained in the first position such that the ratchet pawl is

maintained in the off-set position under the bias of the biasing member.

[0020] The first proximal hub may include a proximal extension

configured to urge the cam slider from the first position to the second

position upon insertion of the first proximal hub into the housing.

[0021] The second proximal hub may be devoid of a proximal extension

such that, upon insertion of the second proximal hub into the housing, the

cam slider is maintained in the first position and the ratchet pawl is

maintained in the off-set position under the bias of the biasing member.

[0022] The handle assembly may further include a rotation knob

extending distally from the housing and rotatably coupled to the housing.

The rotation knob and the first proximal hub may define complementary



indexing features to rotatably fix the first endoscopic assembly relative to the

rotation knob upon insertion of the first proximal hub into the housing.

[0023] The handle assembly may further include a latch assembly

operably supported on the housing. The latch assembly may include a lever

latch configured to releasable engage the first proximal hub upon insertion of

the first proximal hub into the housing.

[0024] The lever latch may include a distal engagement tooth and the

first proximal hub may define an annular channel. The distal engagement

tooth may be configured for engagement within the annular channel upon

insertion of the first proximal hub into the housing.

[0025] The lever latch may include a proximal manipulation portion

configured for manual manipulation to disengage the distal engagement tooth

from the annular channel to permit removal of the first proximal hub from the

housing.

[0026] Another surgical clip applying system provided in accordance

with a further aspect of the present disclosure includes a handle assembly, a

first endoscopic assembly, and a second endoscopic assembly. The handle

assembly includes a housing and a drive bar configured to translate distally

through the housing in response to actuation of the handle assembly. The

drive bar includes a ratchet rack disposed thereon, and a ratchet mechanism is

disposed within the housing.

[0027] The ratchet mechanism includes a pawl pin, a ratchet pawl

pivotably and slidably supported on the pawl pin, a biasing member

positioned to bias the ratchet pawl towards an off-set position relative to the

ratchet rack, such that the ratchet pawl is inhibited from operably engaging

the ratchet rack upon distal translation of the drive bar.A cam slider is

longitudinally translatable relative to the housing. The cam slider is initially



disposed in a first position, wherein the ratchet pawl is maintained in the off

set position under the bias of the biasing member. The first endoscopic

assembly is configured for ratcheting use and is insertable into and releasably

engagable within the housing.

[0028] Upon insertion of the first endoscopic assembly into the housing,

the cam slider is translated from the first position to a second position, such

that the cam slider urges the ratchet pawl along the pawl pin from the off-set

position to an aligned position. In the aligned position, the ratchet pawl is

aligned with the ratchet rack to permit operable engagement of the ratchet

pawl with the ratchet rack upon distal translation of the drive bar. The

second endoscopic assembly is configured for non -ratcheting use and is

insertable into and releasably engagable within the housing. Upon insertion

of the second endoscopic assembly into the housing, the cam slider is

maintained in the first position such that the ratchet pawl is maintained in the

off-set position under the bias of the biasing member.

[0029] The handle assembly may further include a latch assembly

operably supported on the housing. The latch assembly may include a lever

latch configured to releasably engage the first endoscopic assembly or the

second endoscopic assembly upon insertion of the first endoscopic assembly

or the second endoscopic assembly into the housing.

[0030] The first endoscopic assembly may include a first proximal hub

defining a proximal extension configured to urge the cam slider from the first

position to the second position upon insertion of the first proximal hub into

the housing. The second endoscopic assembly may include a second

proximal hub devoid of a proximal extension such that, upon insertion of the

second proximal hub into the housing, the cam slider is maintained in the first

position.



BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Aspects and features of the presently-disclosed endoscopic

surgical clip applier are described in detail with reference to the drawing

figures wherein like reference numerals identify similar or identical structural

elements and:

[0032] FIG. 1 is a front, perspective view of an endoscopic surgical clip

applier provided in accordance with the present disclosure including a handle

assembly having an endoscopic assembly engaged therewith;

[0033] FIG. 2 is front, perspective view of the endoscopic surgical clip

applier of FIG. 1 with the endoscopic assembly removed from the handle

assembly;

[0034] FIG. 2A is a side, perspective view of a distal end of the

endoscopic assembly of FIGS. 1 and 2;

[0035] FIG. 2B is a side, longitudinal, cross-sectional view of a proximal

portion of the outer shaft of the endoscopic assembly of FIGS. 1 and 2;

[0036] FIG. 3A is a side, perspective view of a distal end of another

endoscopic assembly configured for use with the endoscopic clip applier of

FIG. 1;

[0037] FIG. 3B is a side, longitudinal, cross-sectional view of a proximal

portion of the outer shaft of the endoscopic assembly of FIG. 3A;

[0038] FIG. 4 is a rear, perspective, exploded view of the handle

assembly of FIG. 1;

[0039] FIG. 5 is an enlarged perspective view of the area of detail

indicated as "5" in FIG. 4;

[0040] FIG. 6 is a perspective view of the ratchet mechanism of the

handle assembly of FIG. 1;



[0041] FIG. 7 is another perspective view of the ratchet mechanism of

FIG. 6 with portions removed;

[0042] FIG. 8 is a side, longitudinal, cross-sectional view taken across

section line "8-8" in FIG. 2;

[0043] FIG. 9 is a bottom, longitudinal, cross-sectional view taken

across section line "9-9" in FIG. 8;

[0044] FIGS. 10 and 11 are side, longitudinal, cross-sectional views of

the handle assembly of FIG. 1 illustrating engagement of the endoscopic

assembly of FIGS. 1 and 2 within the handle assembly of FIGS. 1 and 2;

[0045] FIG. 12 is an enlarged, bottom, longitudinal, cross-sectional view

of a portion of the handle assembly of FIG. 1, with the ratchet mechanism in

a ratcheting use condition and the endoscopic assembly of FIGS. 1 and 2

engaged therewith; and

[0046] FIG. 13 is a side, perspective view of the endoscopic surgical clip

applier of FIG. 1 with a portion of the housing removed to illustrate the

internal components therein.



DETAILED DESCRIPTION

[0047] Turning to FIGS. 1-2, an endoscopic surgical clip applier

provided in accordance with the present disclosure is identified by reference

numeral 10. Surgical clip applier 10 generally includes a handle assembly

100 and a plurality of endoscopic assemblies 200, 300 (FIGS. 3A and 3B)

selectively connectable to handle assembly 100. Handle assembly 100 is

configured to operate each of the plurality of endoscopic assemblies 200, 300

upon connection thereto, and may be configured as a sterilizable, reusable

component such that handle assembly 100 may be repeatedly used with

different and/or additional endoscopic assemblies 200, 300 during the course

of one or more surgical procedures. The endoscopic assemblies 200, 300

may be configured as single-use disposable components, limited-use

disposable components, or reusable components, depending upon a particular

purpose and/or the configuration of the particular endoscopic assembly. In

either configuration, the need for multiple handle assemblies 100 is obviated

and, instead, the surgeon need only select an appropriate endoscopic

assembly 200, 300 and connect that endoscopic assembly to handle assembly

100 in preparation for use.

[0048] With additional reference to FIGS. 2A-3B, handle assembly 100,

more specifically, is configured for both ratcheting use, e.g., in connection

with endoscopic assembly 200 (FIGS. 1, 2, and 2A-2B), and non-ratcheting

use, e.g., in connection with endoscopic assembly 300 (FIGS. 3A and 3B).

Referring to FIGS. 2, 2A, and 2B, endoscopic assembly 200 is configured for

ratcheting use and generally includes a proximal hub 220, an elongated shaft

240 extending distally from proximal hub 220, an end effector assembly 260

disposed towards a distal end portion of elongated shaft 240, and an inner

drive assembly (not shown) operably coupled between handle assembly 100



and end effector assembly 260 when endoscopic assembly 200 is engaged

with handle assembly 100 to enable the sequential firing and forming of at

least one surgical clip (not shown) about tissue. Proximal hub 220 defines a

plurality of indexing protrusions 222 annularly disposed thereabout towards a

distal end portion thereof, an annular channel 224 defined therein towards a

proximal end portion thereof, and a proximal tube extension 226 extending

proximally from proximal hub 220. These features of proximal hub 220 are

described in greater detail below. A more-detailed description of end effector

assembly 260 and the inner drive assembly (not shown) of endoscopic

assembly 200 are provided in International Application No.

PCT/CN2015/091603, filed on October 10, 2015, the entire content of which

is hereby incorporated herein by reference. Further, it is contemplated that

endoscopic assembly 200 may be configured to close, fire or form surgical

clips similar to those shown and described in U.S. Patent Nos. 7,819,886 or

7,905,890, the entire content of each of which is incorporated herein by

reference.

[0049] Referring to FIGS. 3A-3B, endoscopic assembly 300 is

configured for non-ratcheting use and generally includes a proximal hub 320,

an elongated shaft 340 extending distally from proximal hub 320, an end

effector assembly 360 disposed towards a distal end portion of elongated

shaft 340, and an inner drive assembly (not shown) operably coupled

between handle assembly 100 and end effector assembly 360 when

endoscopic assembly 300 is engaged with handle assembly 100 to enable

grasping and/or manipulation of tissue, retrieval of a surgical clip, and firing

and forming the surgical clip about tissue. Proximal hub 320 defines a

plurality of indexing protrusions 322 annularly disposed thereabout towards a

distal end portion thereof and an annular channel 324 defined therein towards



a proximal end portion thereof. Notably, and in contrast to proximal hub 220

of endoscopic assembly 200 (FIG. 2B), the proximal end of proximal hub

320 defines the proximal-most portion of proximal hub 320; proximal hub

320 does not include a proximal tube extension extending therefrom. A

more-detailed description of end effector assembly 360 and the inner drive

assembly (not shown) of endoscopic assembly 300 are also provided in

International Application No. PCT/CN20 15/09 1603, previously incorporated

herein by reference. It is contemplated that endoscopic assembly 300 may be

configured to close, fire or form surgical clips similar to those shown and

described in U.S. Patent No. 4,834,096, the entire content of which is

incorporated herein by reference.

[0050] Although exemplary endoscopic assemblies 200, 300 configured

for ratcheting and non-ratcheting use, respectively, are detailed above, it is

contemplated that various other endoscopic assemblies for performing

various different surgical tasks and/or having various different configurations

suitable for ratcheting or non-ratcheting use may likewise be utilized with

handle assembly 100. More specifically, it is contemplated and within the

scope of the present disclosure that other endoscopic assemblies including a

pair of jaws having a unique and diverse closure stroke length may be

provided for use with handle assembly 100 for ratcheting use or non-

ratcheting use, in a similar manner as detailed above with respect to

endoscopic assemblies 200, 300. Such a configuration accommodates

various different endoscopic assemblies having different configurations

and/or different closure stroke lengths, while providing a constant actuation

stroke length of trigger 122 of trigger assembly 120 of handle assembly 100.

Accordingly, various endoscopic assemblies, constructed in accordance with

the principles of the present disclosure, may be provided which are also



capable of firing or forming or closing surgical clips of various sizes,

materials, and configurations, across multiple platforms for multiple different

manufactures.

[0051] With reference to FIGS. 1, 2, and 4, handle assembly 100

generally includes a housing 110, a trigger assembly 120 pivotably coupled

to housing 110, a drive assembly 130 operably coupled to trigger assembly

120, a ratchet mechanism 140 selectively operably associated with drive

assembly 130, a latch assembly 160 configured to releasably latch an

endoscopic assembly 200, 300 (FIGS. 2-2B and 3A-3B, respectively) in

engagement with handle assembly 100, a receiver tube 170 extending distally

from housing 110 and configured to receive the proximal hub 220, 320 of the

endoscopic assembly 200, 300 (FIGS. 2-2B and 3A-3B, respectively)

inserted into handle assembly 100, and a rotation knob 180 disposed about

receiver tube 170. Handle assembly 100 is detailed below in connection with

endoscopic assembly 200. Similarities in the engagement and use of handle

assembly 100 with a non-ratcheting endoscopic assembly, e.g., endoscopic

assembly 300 (FIGS. 3A and 3B), and with ratcheting endoscopic assembly

200 will not be described in detail below for purposes of brevity. Differences

therebetween will be noted hereinbelow where applicable.

[0052] Housing 110 of handle assembly 100 defines a body portion 111

and a fixed handle portion 112 extending downwardly from body portion 111.

Housing 110 is formed from first and second housing components or halves

113a, 113b secured to one another via a plurality of screws 114, although first

and second housing components 113a, 113b may alternatively be secured in

any other suitable manner, e.g., ultrasonic welding, gluing, other mechanical

engagement, etc. Housing 110 is configured to house the internal working

components of handle assembly 100. Body portion 111 includes a distal nose



115 defining an annular slot 116 on the interior thereof. More specifically,

first and second housing components 113a, 113b each define a semi-annular

slot portion such that, when first and second housing components 113a, 113b

cooperate to form housing 110, annular slot 116 is formed. Receiver tube

170 of handle assembly 100 includes an annular rim 172 disposed thereabout

towards a proximal end portion thereof. Annular rim 172 is captured within

annular slot 116 defined within distal nose 115 of housing 110, e.g., upon

engagement of first and second housing components 113a, 113b with one

another. Annular rim 172 is captured within annular slot 116 to rotatably

engage receiver tube 170 with housing 110. Rotation knob 180 of handle

assembly 100 is engaged about receiver tube 170, e.g., via a pair of opposed

engagement pins 182, in fixed rotational orientation relative thereto such that

rotation of rotation knob 180 relative to housing 110 effects similar rotation

of receiver tube 170 relative to housing 110.

[0053] Body portion 111 of housing 110 further incudes an internal pivot

post 117 (FIGS. 4 and 8) extending transversely between housing

components 113a, 113b (from either or both of housing components 113a,

113b) and a pivot aperture 118 defined within each of housing components

113a, 113b. Fixed handle portion 112 of housing 110 is configured to

facilitate grasping of handle assembly 100 and manipulation thereof and is

monolithically formed with body portion 111, although other configurations

are also contemplated.

[0054] Continuing with reference to FIGS. 1, 2, and 4, trigger assembly

120 generally includes a trigger 122, a biasing member 127, and a linkage

128. Trigger 122 includes a grasping portion 123, an intermediate pivot

portion 124, and a proximal extension portion 125. Grasping portion 123 of

trigger 122 extends downwardly from body portion 111 of housing 110 in



opposed relation relative to fixed handle portion 112 of housing 110.

Grasping portion 123 is configured to facilitate grasping and manipulation of

trigger 122. Intermediate pivot portion 124 of trigger 122 is at least partially

disposed within housing 110 and defines a pivot aperture 126a that is

configured to receive pivot post 117 of housing 110 so as to enable pivoting

of trigger 122 about pivot post 117 and relative to housing 110, e.g., between

an un-actuated position, wherein grasping portion 123 of trigger 122 is

spaced-apart relative to fixed handle portion 112, and an actuated position,

wherein grasping portion 123 of trigger 122 is approximated relative to fixed

handle portion 112.

[0055] Proximal extension portion 125 of trigger 122 of trigger assembly

120 is disposed on an opposite side of intermediate pivot portion 124 and,

thus, pivot post 117, as compared to grasping portion 123 of trigger 122. As

such, pivoting of grasping portion 123 proximally, e.g., towards the actuated

position, urges proximal extension portion 125 distally. Proximal extension

portion 125 is pivotably coupled to the proximal end of linkage 128 via a first

pin 126b. Biasing member 127 is secured at either end and extends between

proximal extension portion 125 and a support disposed within fixed handle

portion 112 of housing 110. Pivoting of grasping portion 123 towards the

actuated position elongates biasing member 127 storing energy therein such

that, upon release of grasping portion 123, grasping portion 123 is returned

towards the un-actuated position under the bias of biasing member 127.

Although illustrated as an extension coil spring, biasing member 127 may

define any suitable configuration for biasing grasping portion 123 of trigger

122 towards the un-actuated position.

[0056] As noted above, linkage 128 is coupled at its proximal end to

proximal extension portion 125 of trigger 122 via first pin 126b. Linkage



128 is also pivotably coupled at its distal end via a second pin 129, to

proximal extension 134, which extends distally from drive bar 132 of drive

assembly 130. As a result of this configuration, pivoting of grasping portion

123 of trigger 122 towards the actuated position urges proximal extension

portion 125 of trigger 122 distally which, in turn, urges linkage 128 distally.

[0057] Drive assembly 130 of handle assembly 100 includes drive bar

132, proximal extension 134, a support collar 136, and a ratchet rack 138

(FIGS. 4, 8 and 9). Drive bar 132 extends in a generally longitudinal

direction. As noted above, proximal extension 134 extends proximally from

drive bar 132 and receives second pin 129 to pivotably couple drive bar 132

with linkage 128. Support collar 136 is slidably disposed about drive bar 132

and fixed within housing 110. Support collar 136 serves to confine drive bar

132 to longitudinal translation relative to housing 110. Ratchet rack 138

extends in a generally longitudinal direction, similar to drive bar 132, and is

defined on or engaged with drive bar 132 on an underside thereof.

[0058] Referring to FIGS. 6 and 8, ratchet mechanism 140 of handle

assembly 100, as noted above, is selectively operably associated with drive

assembly 130 to enable use of handle assembly 100 in either a ratcheting

condition or a non-ratcheting condition. Ratchet mechanism 140 includes a

ratchet pawl 142, a pawl pin 144, a pawl biasing member 146, a transverse

biasing member 148, a cam arm 152, a cam slider 154, and a cam slider

biasing member 156.

[0059] Ratchet pawl 142 is pivotably disposed about pawl pin 144,

which extends transversely between housing components 113a, 113b of

housing 110 and is received within pivot apertures 118 of housing

components 113a, 113b. Ratchet pawl 142 is also transversely slidable about

pawl pin 144 and relative to drive assembly 130. Transverse biasing member



148 biases ratchet pawl 142 towards an off- set position relative to ratchet

rack 138 of drive assembly 130 to inhibit operable engagement therebetween.

Transverse biasing member 148 may be configured as a coil compression

spring, although other configurations are also contemplated. This biased, off

set position of ratchet pawl 142 corresponds to the non -ratcheting use

condition of ratchet mechanism 140 (see FIG. 9). As detailed below, in

response to engagement of an endoscopic assembly configured for ratcheting

use, e.g., endoscopic assembly 200 (FIGS. 2, 2A, and 2B) with handle

assembly 100, ratchet pawl 142 is transversely slid, against the bias of

transverse biasing member 148, to an aligned position relative to ratchet rack

138, corresponding to the ratcheting use condition of ratchet mechanism 140.

[0060] Cam arm 152 of ratchet mechanism 140 is disposed about pawl

pin 144 adjacent ratchet pawl 142. More specifically, cam arm 152 includes

a base 153a disposed about pawl pin 144 and an extension 153b that extends

from pawl pin 144. Base 153a of cam arm 152 is slidably received, in fixed

rotational orientation, within a slot 155a defined within cam slider 154 and

defines a pair of angled cam surfaces 153c. Extension 153b extends from

base 153a to a free end of cam arm 152. Pawl biasing member 146 (FIG. 5)

is coupled to and disposed between the free end of cam arm 152 and ratchet

pawl 142 so as to bias ratchet pawl 142 towards an operable orientation

relative to ratchet rack 138 of drive assembly 130. Pawl biasing member 142

may be configured as a coil extension spring, although other configurations

are also contemplated

[0061] Cam slider 154 is slidably received within a longitudinally-

extending guide track 119 defined within housing component 113a of

housing 110 of handle assembly 100 (although guide track 119 may

alternatively be defined within housing component 113b of housing 110 of



handle assembly 100) to confine cam slider 154 to longitudinal translation

within and relative to housing 110. Cam slider 154, as noted above, defines a

slot 155a that slidably receives base 153a of cam arm 152. Cam slider 154

further defines a pair of angled cam surfaces 155b that are angled oppositely

relative to and disposed in abutment with angled cam surfaces 153c of base

153a of cam arm 152. The abutting pairs of angled cam surfaces 153c, 155b

are relatively oriented such that proximal translation of cam slider 154

relative to cam arm 152 urges cam arm 152 transversely along pawl pin 144

towards ratchet pawl 142 to similarly urge ratchet pawl 142 transversely

along pawl pin 144 from the off-set position (FIG. 9) towards the aligned

position (FIG. 12) against the bias of transverse biasing member 148. Return

of cam slider 154 distally permits ratchet pawl 142 and, thus, cam arm 152, to

return transversely towards the off-set position under the bias of transverse

biasing member 148.

[0062] Cam slider biasing member 156 is retained within guide track

119 of housing component 113a, positioned to bias cam slider 154 distally,

and may be configured as a coil compression spring (although other

configurations are also contemplated). As such, in the absence of other

influence, cam slider 154 is biased towards a distal-most position and,

accordingly, ratchet pawl 142 is biased towards the off-set position (FIG. 9).

In the off-set position of ratchet pawl 142, corresponding to the non-

ratcheting use condition of handle assembly 100, ratchet pawl 142 is

inhibited from operably engaging ratchet rack 138 upon distal advancement

of drive bar 132 (see FIG. 9). On the other hand, in the aligned position of

ratchet pawl 142, corresponding to the ratcheting use condition of handle

assembly, 100, ratchet pawl 142 is positioned to operably engage ratchet rack

138 upon distal advancement of drive bar 132 (see FIG. 12).



[0063] With reference to FIGS. 8, 10, and 11, latch assembly 160

includes a latch lever 162, a pivot pin 164, and a biasing member 166. Latch

lever 162 is at least partially disposed within a cut-out defined without

housing 110 of handle assembly 100 to enable manual manipulation thereof

and defines a distal engagement section 163a, an intermediate section 163b,

and a proximal manipulatable section 163c. Distal engagement section 163a

of latch lever 162 includes an engagement tooth 168 extending therefrom.

Engagement tooth 168 is configured to engage an endoscopic assembly, e.g.,

endoscopic assembly 200, inserted into handle assembly 100. With respect to

endoscopic assembly 200, for example, upon insertion of proximal hub 220

of endoscopic assembly 200 into handle assembly 100, engagement tooth 168

is configured to cam over the proximal end of proximal hub 220 and into

engagement within annular channel 224 to thereby lock endoscopic assembly

200 in engagement with handle assembly 100. To this end, engagement tooth

168 defines a cam surface 169 configured to interact with a corresponding

cam surface 225 defined towards a proximal end portion of proximal hub 220

of endoscopic assembly 200 to facilitate camming of engagement tooth 168

over the proximal end of proximal hub 220 and into engagement within

annular channel 224.

[0064] Pivot pin 164 of latch assembly 160 pivotably couples

intermediate section 163b of lever latch 162 with housing 110 of handle

assembly 100 such that urging of proximal manipulation section 163c of

lever latch 162 in a first direction into housing 110, urges distal engagement

section 163a of lever latch 162 in a second, opposite direction out of

engagement with annular channel 224 of proximal hub 220 of endoscopic

assembly 200. Biasing member 166 is configured as a torsion spring having

a body 167a disposed about pivot pin 164 and first and second legs 167b



disposed between housing 110 and proximal manipulation section 163c of

lever latch 162 to bias proximal manipulation section 163c of lever latch 162,

thereby biasing distal engagement section 163a towards an engaged position.

However, other suitable configurations of biasing member 166 are also

contemplated. Proximal manipulation section 163c of lever latch 162 is

selectively depressible, against the bias of biasing member 166, to urge distal

engagement section 163a towards a disengaged position.

[0065] Referring to FIG. 8, receiver tube 170 of handle assembly 100, as

noted above, includes annular rim 172 captured within annular slot 116

defined within distal nose 115 of housing 110 to rotatably engage receiver

tube 170 within housing 110. Rotation knob 180 of handle assembly 100, as

also noted above, is engaged about receiver tube 170 via a pair of opposed

engagement pins 182. Rotation knob 180 further defines a plurality of

longitudinally-extending groves 184 arranged annularly on an interior surface

thereof. Grooves 184 are configured to slidably receive indexing protrusions

222 of proximal hub 220 of endoscopic assembly 200 to rotationally fix

proximal hub 220 of endoscopic assembly 200 relative to rotation knob 180

upon insertion of proximal hub 220 into handle assembly 100. As such, in

use, rotation of rotation knob 180 effects corresponding rotation of

endoscopic assembly 200.

[0066] FIGS. 8-13, show the various stages of insertion and engagement

of endoscopic assembly 200 with handle assembly 100. Initially, prior to

insertion of endoscopic assembly 200, as illustrated in FIGS. 8 and 9, trigger

122 is disposed in the un-actuated position under the bias of biasing member

127, drive bar 132 is disposed in a proximal-most position, ratchet pawl 142

is disposed in the off-set position under the bias of transverse biasing member



148, and lever latch 162 disposed in the engaged position under the bias of

biasing member 166.

[0067] In order to engage endoscopic assembly 200 with handle

assembly 100, proximal hub 220 of endoscopic assembly 200 is inserted into

rotation knob 180 of handle assembly 100 such that indexing protrusions 222

of proximal hub 220 are slidably received within longitudinally-extending

groves 184 of rotation knob 180. Thereafter, as illustrated in FIG. 10,

proximal hub 220 is slid proximally through rotation knob 180, receiver tube

170, and into housing 110. As proximal hub 220 enters housing 110,

proximal hub 220 receives the distal end of drive bar 132; engagement tooth

168 of latch assembly 160 begins to cam over the proximal end of proximal

hub 220; and proximal tube extension 226 of endoscopic assembly 200 is

translated into contact with cam slider 154 of ratchet mechanism 140.

[0068] With additional reference to FIGS. 11 and 12, upon further

proximal sliding of proximal hub 220 into housing 110, drive bar 132 is

operably positioned relative to the internal drive assembly (not shown) of

endoscopic assembly 200; engagement tooth 168 of latch assembly 160 cams

over the proximal end of proximal hub 220 and into engagement within

annular channel 224 to engage endoscopic assembly 200 with handle

assembly 100; and proximal tube extension 226 of endoscopic assembly 200

urges cam slider 154 proximally such that ratchet pawl 142 is slid

transversely from the off-set position (FIG. 9) to the aligned position (FIG.

12). As can be appreciated, in embodiments where the endoscopic assembly

utilized with handle assembly 100 is configured for non-ratcheting use, e.g.,

as with endoscopic assembly 300 (FIGS. 3A and 3B), since the endoscopic

assembly is devoid of a proximal tube extension, ratchet pawl 142 remains

disposed in the off-set position under the bias of transverse biasing member



148 upon engagement of the non-ratcheting endoscopic assembly with handle

assembly 100.

[0069] Referring to FIG. 13, with endoscopic assembly 200 engaged

with handle assembly 100 and ratchet pawl 142 disposed in the aligned

position, in use, grasping portion 123 of trigger 122 is pivoted towards fixed

handle portion 112 of housing 110 to urge linkage 128 distally which, in turn,

urges drive bar 132 distally through housing 110 and proximal hub 220 to

drive the inner drive assembly (not shown) distally. As drive bar 132 is

translated distally, ratchet pawl 142 engages ratchet rack 138, inhibiting

proximal return of drive bar 132. Thus, trigger 122 may not return towards

the un-actuated position and drive bar 132 may not return proximally until a

full actuation of trigger 122 has been completed and ratchet pawl 142 has

cleared ratchet rack 138. Distal driving of drive bar 132 drives the inner

drive assembly (not shown) of endoscopic assembly 200 to fire and form a

surgical clip from end effector assembly 360 (FIG. 2A) about tissue. Ratchet

mechanism 140, in the ratcheting use condition, enables incremental firing of

endoscopic assembly 200, as can be appreciated.

[0070] Upon full actuation of trigger 122, e.g., upon reaching the

actuated position of trigger 122, ratchet pawl 142 clears and is disengaged

from ratchet rack 138, thus permitting trigger 122 to be released and returned

to the un-actuated position under the bias of biasing member 127. Thereafter,

the above-detailed use may be repeated to fire and form additional surgical

clips.

[0071] Referring momentarily to FIGS. 1, 2, and 3A-3B, the use of

endoscopic assembly 300 with handle assembly 100 is similar to that detailed

above with respect to endoscopic assembly 200 except that, with ratchet pawl

142 maintained in the off-set position (due to non-ratcheting endoscopic



assemblies not including a proximal tube extension), ratchet pawl 142 is

inhibited from engaging ratchet rack 138. Accordingly, during use of

endoscopic assembly 300, trigger 122 may be returned towards the un-

actuated position and drive bar 132 may be returned proximally at any point

during the actuation stroke.

[0072] Turning back to FIG. 13, in order to disengage endoscopic

assembly 200 from handle assembly 100, e.g., for cleaning and/or

sterilization, or to replace endoscopic assembly 200 with another endoscopic

assembly, proximal manipulation section 163c of lever latch 162 of latch

assembly 160 is depressed inwardly into housing 110, against the bias of

biasing member 166, to urge distal engagement section 163a of lever latch

162 out of engagement within annular channel 224 of proximal hub 220 of

endoscopic assembly 200. With distal engagement section 163a of lever

latch 162 disposed in this disengaged position, proximal hub 220 of

endoscopic assembly 200 may be withdrawn distally from handle assembly

100. Upon withdrawal of endoscopic assembly 200 from handle assembly

100, ratchet pawl 142 of ratchet mechanism 140 is returned transversely

towards the off-set position under the bias of transverse biasing member 148.

[0073] In accordance with the present disclosure, it is contemplated that

a surgical system or kit (not shown) may be provided which includes a handle

assembly 100, at least one endoscopic assembly 200, at least one endoscopic

assembly 300, and instructions for using the same. It is further contemplated

that a plurality of handle assemblies may be provided in the surgical system

or kit. It is additionally contemplated that the surgical system or kit may

include additional endoscopic assemblies, not shown or described herein,

which are different from endoscopic assemblies 200 or 300, and which are

configured for connection to and operation by handle assembly 100. It is still



further contemplated that the surgical system or kit may include at least one

cartridge of surgical clips or fasteners (not shown) for use with any of the

endoscopic assemblies disclosed herein.

[0074] It should be understood that the foregoing description is only

illustrative of the present disclosure. Various alternatives and modifications

can be devised by those skilled in the art without departing from the

disclosure. Accordingly, the present disclosure is intended to embrace all

such alternatives, modifications and variances. The embodiments described

with reference to the attached drawing figures are presented only to

demonstrate certain examples of the disclosure. Other elements, steps,

methods and techniques that are insubstantially different from those

described above and/or in the appended claims are also intended to be within

the scope of the disclosure.



WHAT IS CLAIMED IS:

1. A handle assembly of a surgical clip applier configured to releasably

engage at least two different endoscopic assemblies, the handle assembly

comprising:

a housing defining a body portion and a fixed handle portion extending

from the body portion;

a trigger pivotably connected to the housing and movable relative to the

fixed handle portion between an un-actuated position and an actuated

position;

a drive bar slidably supported within the body portion of the housing

and operably coupled to the trigger such that movement of the trigger from

the un-actuated position towards the actuated position translates the drive bar

distally through the body portion of the housing, the drive bar including a

ratchet rack disposed thereon; and

a ratchet mechanism disposed within the body portion of the housing,

the ratchet mechanism including:

a pawl pin;

a ratchet pawl pivotably and slidably supported on the pawl pin;

a biasing member positioned to bias the ratchet pawl towards an

off-set position relative to the ratchet rack, wherein the ratchet pawl is

inhibited from operably engaging the ratchet rack upon distal translation of

the drive bar;

a cam arm pivotably and slidably supported on the pawl pin

adjacent the ratchet pawl; and

a cam slider selectively translatable through the body portion of

the housing and relative to the cam arm between a first position, wherein the



ratchet pawl is maintained in the off-set position under the bias of the biasing

member, and a second position, wherein the cam slider urges the cam arm

along the pawl pin to urge the ratchet pawl along the pawl pin from the off

set position to an aligned position, wherein, in the aligned position, the

ratchet pawl is aligned with the ratchet rack to permit operable engagement

of the ratchet pawl with the ratchet rack upon distal translation of the drive

bar.

2. The handle assembly according to claim 1, wherein the cam arm and the

cam slider define cam surfaces configured to cam along one another upon

translation of the cam slider relative to the cam arm.

3. The handle assembly according to claim 1, wherein the cam slider is

operably engaged within a guide track defined on an interior surface of the

body portion of the housing.

4. The handle assembly according to claim 1, further comprising a cam slider

biasing member configured to bias the cam slider towards the first position.

5. The handle assembly according to claim 1, further comprising a pawl

biasing member engaged between the ratchet pawl and the cam arm.

6. The handle assembly according to claim 1, further comprising a latch

assembly operably supported on the housing, the latch assembly including a

lever latch configured to releasably engage an endoscopic assembly inserted

into the handle assembly.



7. The handle assembly according to claim 6, wherein the lever latch

includes a distal engagement tooth configured to engage the endoscopic

assembly inserted into the handle assembly.

8. The handle assembly according to claim 7, wherein the lever latch

includes a proximal manipulation portion configured for manual

manipulation to disengage the distal engagement tooth from the endoscopic

assembly to permit removal of the endoscopic assembly from the handle

assembly.

9. A surgical clip applying system, comprising:

a handle assembly, including:

a housing;

a trigger pivotably connected to the housing and movable relative

thereto between an un-actuated position and an actuated position;

a drive bar slidably supported within the housing and operably

coupled to the trigger such that movement of the trigger from the un-actuated

position towards the actuated position translates the drive bar distally through

the housing, the drive bar including a ratchet rack disposed thereon; and

a ratchet mechanism disposed within the housing, the ratchet

mechanism including:

a pawl pin;

a ratchet pawl pivotably and slidably supported on the pawl

pin;

a biasing member positioned to bias the ratchet pawl

towards an off-set position relative to the ratchet rack, wherein the ratchet



pawl is inhibited from operably engaging the ratchet rack upon distal

translation of the drive bar;

a cam arm supported on the pawl pin adjacent the ratchet

pawl; and

a cam slider selectively movable through the housing and

relative to the cam arm, the cam slider initially disposed in a first position,

wherein the ratchet pawl is maintained in the off-set position under the bias

of the biasing member; and

a first endoscopic assembly configured for ratcheting use, the first

endoscopic assembly including a first proximal hub insertable into and

releasably engagable within the housing, wherein, upon insertion of the first

proximal hub into the housing, the cam slider is moved from the first position

to a second position, wherein the cam slider urges the cam arm along the

pawl pin to thereby urge the ratchet pawl along the pawl pin from the off-set

position to an aligned position, wherein, in the aligned position, the ratchet

pawl is aligned with the ratchet rack to permit operable engagement of the

ratchet pawl with the ratchet rack upon distal translation of the drive bar.

10. The clip applying system according to claim 9, further comprising:

a second endoscopic assembly configured for non-ratcheting use, the

second endoscopic assembly including a second proximal hub insertable into

and releasably engagable within the housing, wherein, upon insertion of the

second proximal hub into the handle assembly, the cam slider is maintained

in the first position such that the ratchet pawl is maintained in the off-set

position under the bias of the biasing member.



11. The clip applying system according to claim 9, wherein the first proximal

hub includes a proximal extension configured to urge the cam slider from the

first position to the second position upon insertion of the first proximal hub

into the housing.

12. The clip applying system according to claim 11, wherein the second

proximal hub is devoid of a proximal extension such that, upon insertion of

the second proximal hub into the housing the cam slider is maintained in the

first position and the ratchet pawl is maintained in the off-set position under

the bias of the biasing member.

13. The clip applying system according to claim 9, wherein the handle

assembly further comprises a rotation knob extending distally from the

housing and rotatably coupled to the housing, the rotation knob and the first

proximal hub defining complementary indexing features to rotatably fix the

first endoscopic assembly relative to the rotation knob upon insertion of the

first proximal hub into the housing.

14. The clip applying system according to claim 9, wherein the handle

assembly further comprises a latch assembly operably supported on the

housing, the latch assembly including a lever latch configured to releasable

engage the first proximal hub upon insertion of the first proximal hub

assembly into the housing.

15. The clip applying system according to claim 14, wherein lever latch

includes a distal engagement tooth and wherein the first proximal hub defines

an annular channel, the distal engagement tooth configured for engagement



within the annular channel upon insertion of the first proximal hub into the

housing.

16. The clip applying system according to claim 15, wherein the lever latch

includes a proximal manipulation portion configured for manual

manipulation to disengage the distal engagement tooth from the annular

channel to permit removal of the first proximal hub from the housing.

17. A surgical clip applying system, comprising:

a handle assembly, including:

a housing;

a drive bar configured to translate distally through the housing in

response to actuation of the handle assembly, the drive bar including a ratchet

rack disposed thereon; and

a ratchet mechanism disposed within the housing and including:

a pawl pin;

a ratchet pawl pivotably and slidably supported on the pawl

pin;

a biasing member positioned to bias the ratchet pawl

towards an off-set position relative to the ratchet rack, wherein the ratchet

pawl is inhibited from operably engaging the ratchet rack upon distal

translation of the drive bar; and

a cam slider longitudinally translatable relative to the

housing, the cam slider initially disposed in a first position, wherein the

ratchet pawl is maintained in the off-set position under the bias of the biasing

member; and



a first endoscopic assembly configured for ratcheting use and being

insertable into and releasably engagable within the housing, wherein, upon

insertion of the first endoscopic assembly into the housing, the cam slider is

translated from the first position to a second position, wherein the cam slider

urges the ratchet pawl transversely along the pawl pin from the off-set

position to an aligned position, wherein, in the aligned position, the ratchet

pawl is aligned with the ratchet rack to permit operable engagement of the

ratchet pawl with the ratchet rack upon distal translation of the drive bar; and

a second endoscopic assembly configured for non-ratcheting use and

being insertable into and releasably engagable within the housing, wherein,

upon insertion of the second endoscopic assembly into the housing, the cam

slider is maintained in the first position such that the ratchet pawl is

maintained in the off-set position under the bias of the biasing member.

18. The clip applying system according to claim 17, wherein the handle

assembly further comprises a latch assembly operably supported on the

housing, the latch assembly including a lever latch configured to releasably

engage the first endoscopic assembly or the second endoscopic assembly

upon insertion of the first endoscopic assembly or the second endoscopic

assembly into the housing.

19. The clip applying system according to claim 17, wherein the first

endoscopic assembly includes a first proximal hub defining a proximal

extension configured to urge the cam slider from the first position to the

second position upon insertion of the first proximal hub into the housing, and

wherein the second endoscopic assembly includes a second proximal hub

devoid of a proximal extension such that, upon insertion of the second



proximal hub into the housing, the cam slider is maintained in the first

position.
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