
(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 W O 2017/120734 Al 
20 July 2017 (20.07.2017) WIPOI PCT 

(51) International Patent Classification: Fuchengmenwai Street, Xicheng District, Beijing 100037 
A61B 17/128 (2006.01) A61B 17/11 (2006.01) (CN).  

(21) International Application Number: (81) Designated States (unless otherwise indicated, for every 
PCT/CN2016/070571 kind of national protection available): AE, AG, AL, AM, 

.) . AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 
(22) International Filng Date: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 

11 January 2016 (11.01.2016) DO, DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, 
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, 

KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, 
(26) Publication Language: English MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, 

(71) Applicant: COVIDIEN LP [US/US]; 15 Hampshire PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, 

Street, Mansfield, Massachusetts 02048 (US). SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.  

(71) Applicant (for MG only): COVIDIEN (CHINA) MED
ICAL DEVICES TECHNOLOGY CO., LTD. [CN/CN]; (84) Designated States (unless otherwise indicated, for every 

Rooms 501, No. 3 Building, No. 2388 Chen Hang Road, kind of regional protection available): ARIPO (BW, GH, 

Min Hang District, Shanghai 201114 (CN). GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, 
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, 

(72) Inventors: YI, Peng; No. 302 Room, Building 65, Ping TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, 
Nan No.3 Village, Min Hang District, Shanghai 201102 DK, EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, 
(CN). ZHAO, Kun; 402, Building 8, Nianjiabang Road, LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, 
No.461, Minhang District,Shanghai 201318 (CN). XU, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
Shunhong; Room 601 No. 62 Lane 1111, Shuying Road, GW, KM, ML, MR, NE, SN, TD, TG).  
Minhang District, Shanghai 201199 (CN). CHEN, Lin; 
Room 504, Lane 42, Zhongchun Road 8888, Shanghai Published: 

201101 (CN). - with international search report (Art. 21(3)) 

(74) Agent: CCPIT PATENT AND TRADEMARK LAW 
OFFICE; 8th Floor, Vantone New World Plaza, 2 

(54) Title: ENDOSCOPIC REPOSABLE SURGICAL CLIP APPLIER 

119 110 

30 FIG.1I 

(57) Abstract: A reposable surgical clip applier (100) includes a handle assembly (110) having a housing, a trigger (114) and a drive 
assembly (120), the drive assembly (120) including a drive rod (122). The reposable surgical clip applier (100) further includes an 
outer tube assembly (200) disposed on a distal end of the housing and extending distally therefrom, and a clip cartridge assembly 
(300) selectively connectable to the distal end of the outer tube assembly (200). The clip cartridge assembly (300) includes an outer 

f4 tube (314) and a pair of jaws (320a) fixedly supported in a distal end thereof, a first jaw pusher (130) in selective engagement with 
the distal end (122b) of the drive rod (122), a second jaw pusher (132) in selective engagement with the first jaw pusher (130) on a 
proximal end and the pair of jaws (320a) on a second end, and a plurality of surgical clips (C) disposed within the outer tube (314).  
A method of assembling a reposable surgical clip applier (100) is also provided.
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ENDOSCOPIC REPOSABLE SURGICAL CLIP APPLIER 

BACKGROUND 

Technical Field 

[0001] This disclosure relates to surgical clip appliers. More particularly, the present 

disclosure relates to endoscopic reposable surgical clip appliers having a reusable handle 

assembly, a reusable shaft assembly, and a disposable clip cartridge assembly.  

Description of Related Art 

[0002] Endoscopic staplers and 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. Typically, a tube 

or cannula device is extended into the patient's body through the entrance incision to provide an 

access port. The port allows the surgeon to insert a number of different surgical instruments 

therethrough using a trocar and for performing surgical procedures far removed from the incision.  

[00031 During a majority of these procedures, the surgeon must often terminate the flow 

of blood or another fluid through one or more vessels. The surgeon will often apply a surgical 

clip to a blood vessel or another duct to prevent the flow of body fluids therethrough during the 

procedure. An endoscopic clip applier is known in the art for applying a single clip during an 
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entry to the body cavity. Such clips are typically fabricated from a biocompatible material and 

are usually compressed over a vessel. Once applied to the vessel, the compressed clip terminates 

the flow of fluid therethrough.  

[0004] Endoscopic clip appliers that are able to apply multiple clips in endoscopic or 

laparoscopic procedures during a single entry into the body cavity are described in commonly

assigned U.S. Pat. Nos. 5,084,057 and 5,100,420 to Green et al., which are both incorporated by 

reference in their entirety. Another multiple endoscopic clip applier is disclosed in commonly

assigned U.S. Pat. No. 5,607,436 by Pratt et al., the contents of which are also hereby 

incorporated by reference herein in its entirety. These devices are typically, though not 

necessarily, used during a single surgical procedure. U.S. Pat. No. 5,695, 502 to Pier et al., the 

disclosure of which is hereby incorporated by reference herein, discloses a resterilizable surgical 

clip applier. The clip applier advances and forms multiple clips during a single insertion into the 

body cavity. This resterilizable clip applier is configured to receive and cooperate with an 

interchangeable clip magazine so as to advance and form multiple clips during a single entry into 

a body cavity.  

[0005] During endoscopic or laparoscopic procedures it may be desirable and/or 

necessary to use different size surgical clips depending on the underlying tissue or vessels to be 

ligated. In order to reduce overall costs of a surgical clip applier, it is desirable for a single 

surgical clip applier to be loadable with and capable of firing different size surgical clips as 

needed.  

[00061 Accordingly, a need exists for endoscopic surgical clip appliers that include 

reusable handle assemblies, reusable shaft assemblies, and disposable clip cartridge assemblies, 
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with each clip cartridge assembly being loaded with a particularly sized clip (e.g., relatively 

small, relatively medium, or relatively large).  

SUMMARY 

[0007] The present disclosure relates to reposable endoscopic surgical clip appliers.  

[00081 According to an aspect of the present disclosure, a reposable surgical clip applier 

is provided and includes a handle assembly, an outer tube assembly, and a clip cartridge 

assembly. The handle assembly includes a fixed handle, a trigger, and a drive assembly 

removably supported within the housing and operatively actuatable by the trigger. The drive 

assembly includes a drive rod having a proximal end and a distal end.  

[0009] The outer tube assembly is disposed on a distal end of the housing and extends 

distally therefrom.  

[0010] The clip cartridge assembly is selectively connectable to the distal end of the 

outer tube assembly and includes an outer tube, a pair of jaws fixedly supported in a distal end of 

the outer tube, a first jaw pusher in selective engagement with the distal end of the drive rod, a 

second jaw pusher, and a plurality of surgical clips disposed within the outer tube. A proximal 

end of the second jaw pusher is in selective engagement with the first jaw pusher and a distal end 

of the second jaw pusher is in selective engagement with the pair of jaws.  

[0011] The distal end of the drive rod may define a tab extending therefrom.  

[0012] The proximal end of the first jaw pusher may include a pocket defined therein 

configured to selectively engage the tab of the drive rod.  
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[00131 The outer tube of the clip cartridge assembly may further include a pair of 

windows defined therein configured to receive a corresponding pair of tabs extending from each 

side of the first jaw pusher. The pair of tabs of the first jaw pusher may be received within the 

corresponding pair of windows of the outer tube. The pocket of the first jaw pusher may be 

permitted to receive the tab of the drive rod.  

[0014] Actuation of the trigger may cause distal movement of the drive rod and the first 

jaw pusher. Continued actuation of the trigger may cause a distal end of the first jaw pusher to 

abut a proximal surface of the second jaw pusher, thereby urging the second jaw pusher in a 

distal direction.  

[0015] The second jaw pusher may include a barb defined on a proximal end thereof.  

[00161 The first jaw pusher may include a barb defined on a distal end thereof. The barb 

of the first jaw pusher may be configured to engage the barb of the second jaw pusher as the first 

jaw pusher travels in a proximal direction.  

[0017] The housing of the handle assembly may be a hollow barrel housing having the 

fixed handle extending therefrom. The barrel housing may define a bore therethrough, an open 

proximal end, and an open distal end. The trigger may be pivotally supported on and extend 

from the barrel housing. The trigger may include an actuating end extending into the bore of the 

barrel housing.  

[00181 The reposable surgical clip applier may further include an end cap including a 

bore defined therein. The end cap may be configured to be received within the open proximal 

end of the bore of the housing.  
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[0019] The drive rod may include an elongate extension extending from a proximal end 

thereof and extending in a proximal direction therefrom. The elongate extension may be 

configured to be slidably received within the bore of the threaded cap.  

[0020] The trigger of the handle assembly may include an actuating end disposed 

proximal of the drive rod and in operative contact with the drive rod.  

[0021] The trigger of the handle assembly may be pivotable to a position wherein the 

actuating end of the trigger is not within the bore of the barrel housing.  

[0022] In use, when the actuating end of the trigger is not within the bore of the barrel 

housing, the distal end of the drive assembly may be insertable into the proximal end of the 

barrel housing and advanceable through the barrel housing and through the outer tube assembly.  

[00231 The outer tube assembly may include a knob supporting the outer tube thereof.  

The barrel housing of the handle assembly and the knob of the outer tube assembly may be 

selectively connectable to one another via a bayonet-type connection.  

[0024] A proximal end of the clip cartridge assembly may be selectively connectable to 

the outer tube assembly via a snap-fit connection.  

[0025] According to another aspect of the present disclosure, a method of assembling a 

reposable surgical clip applier is provided and includes advancing a drive assembly within a 

handle assembly that includes a housing, a fixed handle, and a trigger. The method further 

includes advancing a distal end of an outer tube disposed on a distal end of the handle assembly 

within an outer tube of a cartridge assembly. The method also includes advancing a tab disposed 

on a distal end of a drive rod of the drive assembly within a pocket defined within a proximal 
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end of the first jaw pusher disposed within the outer tube of the cartridge assembly. The method 

further includes advancing an end cap over an elongate extension disposed on a proximal end of 

the drive rod and advancing the end cap within a bore defined within a proximal end of the 

housing of the handle assembly. In use, advancing the end cap within the bore urges the drive 

rod in a distal direction such that distal movement of the drive rod in turn urges the first jaw 

pusher in a distal direction, thereby capturing the tab of the drive rod within the pocket of the 

first jaw pusher such that the drive rod and the jaw member may be advanced or retreated in 

unison.  

[00261 In use, advancing the distal end of an outer tube of a handle assembly within an 

outer tube of the cartridge assembly may include advancing the distal end of the outer tube of the 

handle assembly within the outer tube of the cartridge assembly until the cartridge assembly is 

frictionally retained within the outer tube of the handle assembly.  

[0027] In use, continuing to advance the distal end of the outer tube of the handle 

assembly may include advancing the outer tube of the handle assembly within the outer tube of 

the cartridge assembly until the cartridge assembly is retained within the outer tube of the handle 

assembly by means of a snap-fit connection.  

[00281 In use, advancing the end cap within a bore defined within a proximal end of the 

housing of the handle assembly may cause pair of tabs disposed on each side of the first jaw 

pusher to become dislodged from a corresponding pair of windows disposed in the outer tube of 

the cartridge assembly, thereby causing the pocket of the first jaw member to retain the tab of the 

drive rod therein.  
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[00291 The method may further include rotating the trigger such that an actuating end of 

the trigger is not within the bore of the housing assembly before advancing the drive assembly 

therein.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[00301 A particular embodiment of a surgical clip applier is disclosed herein with 

reference to the drawings wherein: 

[00311 FIG. 1 is a top, front, perspective view, of a reposable endoscopic surgical clip 

applier, according to the present disclosure; 

[0032] FIG. 2 is a rear, perspective view, with parts separated, of the reposable 

endoscopic surgical clip applier of FIG. 1; 

[00331 FIG. 3 is a perspective view, with parts separated, of a handle assembly of the 

reposable endoscopic surgical clip applier of FIGS. 1 and 2; 

[0034] FIG. 4 is a perspective view, with parts separated, of an outer tube assembly of 

the reposable endoscopic surgical clip applier of FIGS. 1 and 2; 

[0035] FIG. 5 is a perspective view of a main shaft assembly of the handle assembly of 

FIGS. 1 and 2; 

[00361 FIG. 6 is a perspective view, with parts separated, of the main shaft assembly of 

FIG. 5; 

[0037] FIG. 7 is a rear, perspective view of a disposable clip cartridge assembly 

according to an embodiment of the present disclosure; 
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[00381 FIG. 8 is a perspective view, with parts separated, of the disposable clip cartridge 

assembly of FIG. 7; 

[00391 FIG. 9 is a perspective view of the disposable clip cartridge assembly of FIGS. 7 

and 8, with an outer tube thereof removed; 

[0040] FIG. 10 is an enlarged view of the indicated area of detail of FIG. 9; 

[0041] FIG. 11 is a perspective view of the indicated area of detail of FIG. 9; 

[0042] FIG. 12 is a bottom, perspective view of the disposable clip cartridge assembly of 

FIGS. 7-11, with an outer tube and cartridge clip tray thereof removed; 

[00431 FIG. 13 is an enlarged view of the indicated area of detail of FIG. 12; 

[0044] FIG. 14 is a cross-sectional view of the disposable clip cartridge assembly of 

FIGS. 7-13, as taken along section line 14-14 of FIG. 7; 

[0045] FIG. 15 is an enlarged view of the indicated area of detail of FIG. 14; 

[00461 FIG. 16 is a cross-sectional view of the disposable clip cartridge assembly of 

FIGS. 7-15, as taken along section line 16-16 of FIG. 14, with a clip pusher bar thereof removed; 

[0047] FIG. 17 is an enlarged view of the indicated area of detail of FIG. 16; 

[00481 FIG. 18 is a cross-sectional view of the handle assembly illustrating an insertion 

of a main shaft assembly into the handle assembly; 
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[00491 FIG. 19 is a perspective view of the reposable endoscopic surgical clip applier 

illustrating a connection of the disposable clip cartridge assembly of FIGS. 7-16 to the main shaft 

assembly of the handle assembly; 

[0050] FIG. 20 is an enlarged view of the indicated area of detail of FIG. 19; 

[0051] FIG. 20A is a cross-sectional view of the disposable clip cartridge assembly of 

FIG. 20, as taken along section line 20A-20A of FIG. 20; 

[0052] FIG. 20B is a top view of a pusher bar of the disposable clip cartridge assembly of 

FIG. 20; 

[00531 FIG. 21 is a longitudinal cross-sectional view of the reposable endoscopic surgical 

clip applier of FIG. 1, shown in an unactuated condition, and with the disposable clip cartridge 

assembly removed therefrom; 

[0054] FIG. 22 is an enlarged view of the indicated area of detail of FIG. 21; 

[0055] FIG. 23 is a cross-sectional view as taken along section line 23-23 of FIG. 22; 

[00561 FIG. 24 is a cross-sectional view as taken along section line 24-24 of FIG. 23; 

[0057] FIG. 25 is an enlarged view of the indicated area of detail of FIG. 21; 

[0058] FIG. 26 is an enlarged view of the indicated area of detail of FIG. 25; 

[0059] FIG. 27 is a longitudinal cross-sectional view of the disposable clip cartridge 

assembly, shown connected to the outer tube assembly of the reposable endoscopic surgical clip 

applier; 

9



WO 2017/120734 PCT/CN2016/070571 

[00601 FIG. 28 is an enlarged view of the indicated area of detail of FIG. 27; 

[00611 FIG. 28A is bottom, perspective view of the distal end of the disposable clip 

cartridge assembly; 

[0062] FIG. 29 is an enlarged, perspective view of the indicated area of detail of FIG. 1, 

illustrating a connection of the disposable clip cartridge assembly to the outer tube assembly of 

the reposable endoscopic surgical clip applier; 

[00631 FIG. 30 is a longitudinal cross-sectional view of the handle assembly of the 

reposable endoscopic surgical clip applier of FIG. 1, illustrating an actuation or squeezing of a 

trigger thereof; 

[0064] FIGS. 31-33 are side, cross-sectional, elevational views of the disposable clip 

cartridge assembly and the outer tube assembly of the reposable endoscopic surgical clip applier, 

illustrating an actuation of the main shaft during the squeezing of the trigger; 

[0065] FIGS. 34 and 35 are side, cross-sectional, elevational views the disposable clip 

cartridge assembly, illustrating an actuation of the cartridge clip pusher bar; 

[00661 FIG. 36 is a cross-sectional, elevational view of an overload protection assembly 

of the reposable endoscopic surgical clip applier; 

[0067] FIGS. 37-39 are top, cross-sectional, views of the disposable clip cartridge 

assembly and the outer tube assembly of the reposable endoscopic surgical clip applier, 

illustrating selective attachment of the main drive rod and the pusher bar; 
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[00681 FIGS. 40-42 are top, cross-sectional, views of the disposable clip cartridge 

assembly and the outer tube assembly of the reposable endoscopic surgical clip applier, 

illustrating selective removal of the main drive rod and the pusher bar; and 

[00691 FIG. 43 is a schematic illustration of a robotic surgical system configured for use 

in accordance with the present disclosure.  

DETAILED DESCRIPTION OF EMBODIMENTS 

[0070] Embodiments of reposable surgical clip appliers, in accordance with the present 

disclosure, will now be described in detail with reference to the drawing figures wherein like 

reference numerals identify similar or identical structural elements. As shown in the drawings 

and described throughout the following description, as is traditional when referring to relative 

positioning on a surgical instrument, the term "proximal" refers to the end of the apparatus which 

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

from the user.  

[0071] Referring initially to FIGS. 1-3, a surgical clip applier in accordance with an 

embodiment of the present disclosure is generally designated as 100. Surgical clip applier 100 

includes a handle assembly 110, an elongated outer tube assembly 200 projecting from or 

extending from handle assembly 110, and a clip cartridge assembly 300 that can be removably 

and selectively mounted on a distal end of outer tube assembly 200. As will be described in 

greater detail below, a plurality of surgical clips "C" (FIG. 8) is loaded into clip cartridge 

assembly 300. Also, as will be described in greater detail below, in operation, as handle 

assembly 110 is actuated, a single surgical clip "C" is fired and formed around a vessel to be 

ligated.  
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[00721 Handle assembly 110, as shown in FIGS. 1-3, includes a fixed handle 112 and a 

squeezable trigger 114 pivotally attached to fixed handle 112 at pivot shaft 116. Squeezable 

trigger 114 includes a proximal actuating end 1 14a, which extends proximally beyond pivot shaft 

116, and which extends into a bore 1 18a of a barrel 118 supported on fixed handle 112.  

[00731 A barrel 118 is supported on fixed handle 112 and is configured to receive a 

proximal end of outer tube assembly 200. Barrel 118 defines a lumen or bore 11 8a therethrough.  

A threaded end cap 119 closes a proximal end of barrel 118. A nose 1 18b of barrel 118 includes 

a pair of diametrically opposed nubs 118c projecting radially therefrom, and which are 

configured and dimensioned to slidably engage a respective pair of oppositely disposed J-shaped 

notches 204a of an outer collar or knob 204 of outer tube assembly 200, in the manner of a 

bayonet-like connection, to secure outer tube assembly 200 to handle assembly 110.  

[0074] With reference to FIGS. 2, 5, and 6, handle assembly 110 supports and/or 

includes a main drive assembly or advancing mechanism 120 removably supported within bore 

11 8b of barrel 118 or removably connected to barrel 118. Main drive assembly 120 includes a 

main drive rod 122 having a proximal end 122a and a distal end 122b. Proximal end 122a of 

main drive rod 122 supports a flange 122c thereon, and a biasing member 124 (e.g., a return 

compression spring) is disposed on main drive rod 122 and distal of flange 122c, to urge main 

drive rod 122 to a proximal-most position. An elongate extension 122d extends from flange 

122c in a proximal direction and is configured to be received within a bore 119a defined within 

threaded end cap 119 (FIG. 18). Distal end 122b of main drive rod 122 includes a ball shaped 

tab 122f disposed thereon and extending distally therefrom.  
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[00751 Main drive rod 122 pivotally supports a rocker 126 thereon via a pivot pin 127.  

Rocker 126 includes a proximal end 126a, and a distal end 126b. Distal end 126b has an 

enlarged head or piston configuration. A biasing member 128 (e.g., leaf spring) is supported on 

drive rod 122 and is configured to act on proximal end 126a of rocker 126. A cam ramp 126c 

(FIG. 26) is provided on or in a surface of rocker 126, and which is adjacent an outer tube 202 of 

outer tube assembly 200.  

[0076] With reference to FIGS. 1, 2, 4, and 19, outer tube assembly 200 includes a 

hollow outer tube 202 having a proximal end 202a and a distal end 202b, and an outer collar or 

knob 204.  

[00771 A proximal end of outer collar or knob 204 includes two oppositely disposed J

shaped notches 204a formed therein and being configured and dimensioned to selectively receive 

respective nubs 118c of barrel 118 of handle assembly 110, for selectively securing outer tube 

assembly 200 to handle assembly 110.  

[0078] Outer tube assembly 200 further includes an inner collar 206 that is configured 

and dimensioned for disposition within outer collar 204. Inner collar 206 is mechanically 

secured to proximal end 202a of outer tube 202 using any suitable means, such as welding, 

adhesives, friction fit, or the like.  

[00791 Outer tube assembly 200 also includes a biasing member 208 interposed between 

outer collar 204 and inner collar 206.  

[0080] Inner collar 206 further includes a longitudinally extending slot or window 206a 

formed in a side thereof. A lock block 210 is provided for selective insertion into longitudinal 
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slot or window 206a of inner collar 206. In use, when lock block 210 is inserted in slot or 

window 206a of inner collar 206, lock block 210 seats against or contacts a flat surface 122e of 

main drive rod 122 (see FIGS. 6, 23, and 24), thereby enabling rotation in a first direction and 

inhibiting or preventing main drive rod 122 from rotating in a second, opposite direction, when 

disposed within outer tube 202 of outer tube assembly 200.  

[0081] Handle assembly 110, as well as outer tube assembly 200, may be made from a 

biocompatible material, such as, for example, a high grade surgical stainless steel, from titanium, 

or from a high strength autoclavable polymer, thermoplastic or the like.  

[0082] With reference to FIG. 18, assembly of handle assembly 110, main drive 

assembly 120, and outer tube assembly 200 is described. Outer collar or knob 204 of outer tube 

assembly 200 is connected to nose 1 18b of barrel 118 of handle assembly 110 by aligning an 

open end of the J-shaped notches 204a of outer collar or knob 204 with nubs 11 8c of barrel 118 

of handle assembly 110, approximating outer tube assembly 200 and handle assembly 110 until 

nubs 11 8c are fully received in the J-shaped notches 204a, and then rotating outer tube assembly 

200 relative to handle assembly 110 to advance nubs 11 8c radially around the J-shaped notches 

204a, e.g., in the manner of a bayonet-type connection.  

[0083] With outer tube assembly 200 connected to handle assembly 110, and with end 

cap 119 removed from barrel 118, trigger 114 is moved or pivoted about pivot shaft 116 until 

actuating end 1 14a of trigger 114 does not obstruct bore 118a of barrel 118. With trigger 114 so 

positioned, distal end 122b (FIG. 2) of main drive rod 122 is inserted into bore 118a of barrel 

118 via an open proximal end of barrel 118. Main drive assembly 120 is advanced through bore 

118a of barrel 118 and through outer tube assembly 200 until flange 122c of main drive 
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assembly 120 is positioned within bore 118a of barrel 118. With flange 122c of main drive 

assembly 120 positioned within bore 1 18a of barrel 118, trigger 114 is moved or pivoted about 

pivot shaft 116 until actuating end 1 14a of trigger 114 is once again disposed with in bore 1 l8a 

of barrel 118 and disposed adjacent to and in contact with flange 122c of main drive assembly 

120. The end cap 119 may then be advanced over elongate extension 122d such that elongate 

extension 122d nests within bore 1 19a. With elongate extension 122d nested within bore 1 19a, 

end cap 119 is further advanced thereover and re-connected to barrel 118 to secure main drive 

assembly 120 and actuating end 114a of trigger 114 to barrel 118 of handle assembly 110. As 

will be discussed in further detail hereinbelow, end cap 119 may be advanced into and out of 

bore 118a of barrel 118 to facilitate attachment and removal of clip cartridge assembly 300. In 

this manner, elongate extension 122d remains in slidable engagement with bore 119a and 

maintains main drive assembly 120 in alignment with outer tube assembly 200 as end cap 119 is 

advanced or withdrawn within bore 118a or barrel 118.  

[0084] Turning now to FIGS. 1, 2, and 7-17, clip cartridge assembly 300 of surgical clip 

applier 100 is shown. Clip cartridge assembly 300 is configured to be selectively loadable or 

connectable to distal end of outer tube assembly 200, and to be actuated upon an actuation of 

trigger 114 of handle assembly 110 to fire and form surgical clips "C" loaded therein onto 

underlying tissue and/or vessels. Each clip cartridge assembly 300 may be loaded with a 

particularly sized set of surgical clips (e.g., relatively small surgical clips, relatively medium 

surgical clips, or relatively large surgical clips).  

[0085] Clip cartridge assembly 300 includes a clip tray 302 including base wall 302a and 

a pair of spaced apart lower side walls or rails 302bi supported on base wall 302a. Base wall 

302a and lower rails 302bi define a clip channel 302c1 (FIG. 11). Clip channel 302c1 is 
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configured and dimensioned to slidably support a plurality of surgical clip "C" therein. Clip tray 

302 further includes at least a pair of spaced apart upper side walls or rails 302b 2 supported on 

lower side walls 302bi. Lower rails 302bi and upper rails 302b2 define a pusher bar channel 

302c2 (FIG. 11). Pusher bar channel 302c2 is configured and dimensioned to slidably support a 

cartridge clip pusher bar 304 therein.  

[00861 Clip tray 302 includes a linear array of distally extending resilient, deflectable 

fingers 302d (FIGS. 13, 15, and 17) projecting up from base wall 302a and into lower clip 

channel 302c1 at a location between side rails 302b. A distal-most deflectable finger 302di 

forms a single, rectangular finger configured to engage a backspan or crown of the distal-most 

clip "Cl" and nest between the spaced apart prongs 304di, 304d2 (FIG. 13) of cartridge clip 

pusher bar 304, as discussed below. A pair of channels 302f (FIG. 17) are disposed or formed on 

either side of the distal-most finger 302di and are configured to selectively receive engage each 

of the spaced apart prongs 304di, 304d2 of clip pusher bar 304 when all of the surgical clips "C" 

have been formed, as will be discussed in further detail below. Each of the remaining proximal 

deflectable fingers 302d define a V-shaped configuration adapted to engage opposing proximal 

sides of a backspan of each remaining clip of the stack of surgical clips "C", as illustrated in 

FIGS. 12, 13, 16 and 17.  

[0087] As shown in FIGS. 11 and 17, clip tray 302 further includes a pair of spaced apart, 

distally extending resilient deflectable prongs 302e projecting up from the proximal end of base 

wall 302a and into lower clip channel 302c1 at a location between side rails 3021. Each of the 

prongs 302e is spaced apart such that they are in slidable engagement with a surface of a 

respective leg of the distal-most clip "Cl". Prongs 302e are dimensioned to engage the legs of 

the distal-most clip "Cl"and frictionally press the distal-most clip "Cl"against each side rail 
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302bi, such that prongs 302e help to prevent the distal-most clip "Cl", proximal to the distal

most clip "Cl", from advancing distally past prongs 302e when the distal-most clip "Cl" is 

being loaded into a pair of jaws 320. The biasing force provided by the prongs 302e is overcome 

when the distal-most clip "Cl" is urged distally by the cartridge clip pusher bar 304, and once 

the distal-most clip "Cl" has been loaded into the pair of jaws 320, each of the prongs 302e 

returns to their initial position to prevent the next clip "C" from advancing any further.  

[00881 Clip cartridge assembly 300 includes, as shown in FIGS. 8-15, a cartridge clip 

pusher bar 304 slidably disposed between and within the pair of spaced apart upper side walls or 

rails 302b2 (FIG. 11) of clip tray 302. Cartridge clip pusher bar 304 includes a proximal end 

304a engagable with or by a distal end of a cartridge pusher rod or shaft 306, as will be described 

in greater detail below. Cartridge clip pusher bar 304 further includes a distal end portion 304b 

defining a pusher 304d configured to engage a distal-most clip "Cl" of a stack of surgical clips 

"C" for loading the distal-most clip "Cl" into the pair of jaws 320 of clip cartridge assembly 300.  

Pusher 304d includes, as described above, a pair of spaced apart prongs 304di, 304d 2 configured 

to engage a backspan of the distal-most clip "Cl", as illustrated in FIGS. 11 and 15.  

[00891 As illustrated in FIGS. 8, 14, and 15, cartridge clip pusher bar 304 further 

includes a linear array of distally extending resilient, deflectable fingers 304e, with each finger 

304e defining a rectangular profile including a distal shoulder formed at a distal end thereof. In 

use, when cartridge clip pusher bar 304 overlays or is disposed between the pair of spaced apart 

upper rails 302b2 of clip tray 302, each of the deflectable fingers 302d of clip tray 302 is 

disposed axially between each deflectable finger 304e of cartridge clip pusher bar 304, such that 

each of deflectable fingers 302d, 304e are arranged in a tandem configuration when the clip 

pusher bar 304 is in a proximal position relative to clip tray 302. Additionally, when cartridge 
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clip pusher bar 304 overlays or is disposed between the pair of spaced apart upper rails 302b2 of 

clip tray 302, each deflectable finger 304e of cartridge clip pusher bar 304 extends across clip 

channel 302c1 of clip tray 302 such that the distal shoulders of deflectable fingers 304e are in 

registration with the stack of surgical clips "C".  

[0090] In use, the V-shaped configuration of the proximal deflectable fingers 302d of 

clip tray 302 permits each proximal deflectable finger 304e of the cartridge clip pusher bar 304 

to nest within the V-shape of the proximal deflectable fingers 302d such that the distal shoulders 

of deflectable fingers 304e engage a backspan of each of the remaining surgical clips of the stack 

of surgical clips "C" as the cartridge clip pusher bar 304 is driven distally.  

[0091] As shown in FIGS. 8, and 12-17, clip cartridge assembly 300 further includes a 

stack of surgical clips "C" interposed between clip tray 302 and cartridge clip pusher bar 304.  

The stack of surgical clips "C" is supported on or loaded in clip tray 302 such that a crown or 

backspan of each surgical clip "C" is disposed distal of a respective deflectable finger 302d of 

clip tray 302. Further, when cartridge clip pusher bar 304 is in a proximal position relative to 

clip tray 302, each deflectable finger 304e of cartridge clip pusher bar 304 is also disposed 

proximal of the crown or backspan of a respective clip of the stack of surgical clips "C" as 

discussed above.  

[0092] Clip cartridge assembly 300 may be loaded with 10 surgical clips "C", or, in 

embodiments, clip cartridge assembly 300 may be loaded with any number of surgical clips C".  

Surgical clips "C" may be fabricated from materials know by those skilled in the art, including 

and not limited to stainless steel, titanium, or other metal alloys. In an embodiment it is 

contemplated that at least a final surgical clip of the stack of surgical clips "C" may be dyed a 

18



WO 2017/120734 PCT/CN2016/070571 

particular color to indicate to the user when a final surgical clip of clip cartridge assembly 300 is 

loaded into the pair of jaws 320.  

[00931 Once all of the surgical clips "C" are loaded into the clip tray 302 and cartridge 

clip pusher bar 304 is placed adjacent thereto, a channel cover 307 (FIG. 8), configured and 

adapted for connection and support on clip tray 302, may be snapped into engagement with 

lower rails 302bi of clip tray 302.  

[0094] With reference to FIGS. 8-10, 14, and 16, clip cartridge assembly 300 includes a 

cartridge pusher rod or shaft 306 slidably supported within clip tray 302. Cartridge pusher rod 

306 includes a distal end connected to proximal end 304a of cartridge clip pusher bar 304, and a 

proximal end fixedly connected to a drive sled 308 with drive sled 308 being slidably supported 

within clip tray 302.  

[0095] Clip cartridge assembly 300 includes a biasing member 310 disposed about 

cartridge pusher rod 306 and interposed between a distal stop block 312a and drive sled 308. A 

proximal stop block 312b is provided near proximal end of clip tray 302 to limit movement of 

drive sled 308. The distal end of cartridge pusher rod 306 extends distally past distal stop block 

312a for engagement with the proximal end of cartridge clip pusher bar 304.  

[00961 In operation, as will be described in greater detail below, as trigger 114 of handle 

assembly 110 is actuated, trigger 114 effects actuation of main drive rod 122 and rocker 126 of 

main drive assembly 120 to move rocker 126 in an axially distal direction. As main drive 

assembly 120 is moved in a distal direction distal end 126b of rocker 126 engages, abuts or acts 

on drive sled 308 to move drive sled 308 in a distal direction. As drive sled 308 is moved in a 
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distal direction, drive sled 308 acts on cartridge clip pusher bar 304 to distally advance cartridge 

clip pusher bar 304, and effectuates compression of biasing member 310 to a biased condition.  

[0097] Continuing with FIGS. 8-10, 14, and 16, clip cartridge assembly 300 includes a 

jaw blade 320 fixedly supported adjacent clip tray 302, within a lumen 314a of an outer tube 314 

of clip cartridge assembly 300. Jaw blade 320 includes a pair of jaws 320a projecting from or 

extending distally from within outer tube 314, and a proximal stem 320b extending proximally 

into lumen 314a of outer tube 314. Jaw blade 320 is fabricated from a resilient material, such as, 

for example, stainless steel, and is formed such that the pair of jaws 320a thereof is spaced apart 

from one another or is biased apart from one another.  

[00981 Each jaw 320a includes a cam tooth or wedge 320c projecting therefrom and 

configured to be engaged by V-shaped cam groove 132e provided at distal end 132b of second 

jaw pusher 132 (FIGS. 28A and 34) when main drive rod 122 of main drive assembly 120 is 

advanced distally. In operation, as main drive rod 122 is advanced distally, main drive rod 122 

urges a first jaw pusher 130 distally until a distal end 130b of first jaw pusher 130 contacts a 

proximal surface 132d of a second jaw pusher 132. In this manner, first jaw pusher 130 and 

second jaw pusher 132 are initially disposed apart from one another such that a gap exists 

therebetweeen. Thereafter, both first and second jaw pushers 130, 132 are advanced distally 

such that the V-shaped cam groove 132e of second jaw pusher 132 engages cam teeth 320c of 

the pair of jaws 320a thereby resulting in a closure or approximation of the pair of jaws 320a. In 

this manner, first jaw pusher 130 may be advanced distally without causing the pair of jaws 320a 

to approximate.  
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[0099] Jaw blade 320 defines a channel between the pair of jaws 320a for receipt of a 

surgical clip "C" therein, when jaw blade 320 is an in un-approximated condition.  

[00100] As briefly mentioned above, and as shown in FIGS. 7 and 8, clip cartridge 

assembly 300 includes an outer tube 314 defining a lumen 314a therethrough. Outer tube 314 is 

configured and dimensioned to operatively house clip tray 302, clip cartridge pusher 304, cover 

307, clip pusher rod 306, drive sled 308, biasing member 310, jaw blade 320, and the stack of 

surgical clips "C" therewithin. A proximal end 314b of outer tube 314 defines a distally 

extending groove or channel 314c formed therein.  

[00101] Generally, in operation, as main drive rod 122 of handle assembly 110 is distally 

advanced, due to an actuation of trigger 114, main drive rod 122 advances rocker 126 to act on 

drive sled 308 of cartridge assembly 300 to move drive sled 308 in a distal direction. As drive 

sled 308 is moved in a distal direction, drive sled 308 acts on cartridge pusher rod 306, and in 

turn, cartridge clip pusher bar 304 to distally advance cartridge clip pusher bar 304 by an amount 

or distance "X" (e.g., about 12mm), and effectuates compression of biasing member 310 to a 

biased condition.  

[00102] As cartridge clip pusher bar 304 of clip cartridge assembly 300 is moved in a 

distal direction, the spaced apart prongs 304di, 304d2 of pusher 304d of cartridge clip pusher bar 

304 engages the backspan of distal-most clip "Cl" and pushes distal-most clip "Cl" distally, by 

the amount or distance "X", out of clip cartridge assembly 300 and into the pair of jaws 320a.  

[001031 As mentioned above, the distal movement of the distal-most clip "C 1" compresses 

each of the spaced apart prongs 302e of the clip tray 302, thereby permitting the distal-most clip 

"Cl" to be loaded within the pair of jaws 320a, as described above. Once the distal-most clip 
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"Cl" is loaded into the pair of jaws 320a, the prongs 302e return to their initial position and 

prevent the clips "C", proximal to the distal-most clip "C1", from advancing further distally.  

[00104] Additionally, and simultaneously with a distal movement of the distal-most clip 

"Cl", as cartridge clip pusher bar 304 of clip cartridge assembly 300 moves in a distal direction, 

the distal shoulder of each finger 304e of cartridge clip pusher bar 304 abuts against a respective 

backspan of a respective surgical clip of the remaining surgical clips "C" to also urge the 

remaining surgical clips "C" in a distal direction, by the amount or distance "X". In so doing, 

fingers 302d of the clip tray 302 are deflected, permitting each of the remaining surgical clips 

"C" to advance distally to replace each respective surgical clip of the stack of surgical clips "C".  

Once distal advancement of cartridge clip pusher bar 304 is completed, distal advancement of the 

stack of surgical clips "C" is also completed. Once the clips of the remaining stack of surgical 

clips "C" has distally advanced beyond respective fingers 302d of clip tray 302, fingers 302d of 

clip tray 302 spring back or return to their original position, thereby preventing each surgical clip 

"C" from any movement thereafter in a proximal direction.  

[00105] Cartridge clip pusher bar 304 distally advances the remaining surgical clips "C" 

until each remaining surgical clip "C" is advanced distally, by the amount or distance "X", past a 

next adjacent resilient, deflectable finger 302d of clip tray 302.  

[001061 Following movement of cartridge clip pusher bar 304, by the amount or distance 

"X", to load the distal-most clip "Cl" into the pair of jaws 320a, a release or reversing feature 

220, e.g., a nub or pin provided in outer tube 202 of outer tube assembly 200 is engaged or 

contacted by cam ramp 126c (FIG. 26) of rocker 126, to thus disengage piston 126b of rocker 

126 from drive sled 308, to effectuate a reversal of the direction of travel of clip cartridge pusher 
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bar 304, from the distal direction to a proximal direction. The actuation of rocker 126 by 

reversing feature 220 of outer tube 202 causes the distally directed forces acting on cartridge clip 

pusher bar 304 to be removed, and thus biasing member 310 is free to re-expand. As biasing 

member 310 is free to re-expand, biasing member 310 urges or moves drive sled 308 proximally 

to thereby withdraw cartridge clip pusher bar 304 proximally.  

[00107] As cartridge clip pusher bar 304 is moved in a proximal direction, a proximal 

surface of fingers 304e thereof abut against a distal surface of the backspans of the remaining 

surgical clips "C" to also urge the remaining surgical clips "C" in a proximal direction. Fingers 

304e of cartridge clip pusher bar 304 proximally retract the remaining surgical clips "C" until 

each remaining surgical clip "C" is retracted, by an amount or distance less than "X" (e.g., "X 

Y"), into contact with a respective distal tip of a respective resilient, deflectable finger 302d of 

clip tray 302, which blocks or stops further proximal retraction of the remaining surgical clips 

"C", while cartridge clip pusher bar 304 continues to move proximally to the proximal-most 

position thereof, e.g., an amount or distal "X".  

[001081 As cartridge clip pusher bar 304 continues to be drawn proximally, concurrently, 

the spaced apart prongs 304di, 304d2 of pusher 304d and fingers 304e of cartridge clip pusher 

bar 304 are deflected up and over each of the remaining surgical clips "C" until cartridge clip 

pusher bar 304 returns to a proximal-most position.  

[00109] When clip cartridge assembly 300 is loaded with at least one clip "C", and when 

cartridge clip pusher bar 304 is in a proximal-most position, a nose 304g (FIG. 28) disposed on a 

distal-most end of cartridge clip pusher bar 304 is biased towards, and is supported by, an upper 

surface of a backspan of the distal-most surgical clip "Cl", preventing each of the spaced apart 
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prongs 304di, 304d2 of pusher 304d from engaging or entering the pair of channels 302f of clip 

tray 302.  

[00110] Turning now to FIGS. 19, 20, and 37-39, with outer tube assembly 200 connected 

to handle assembly 110, and with main drive assembly 120 loaded into handle assembly and 

outer tube assembly 200, as described above, clip cartridge assembly 300 may be selectively 

connected to a distal end of main drive assembly 120 and to a distal end of outer tube assembly 

200.  

[00111] Generally, with reference to FIGS. 37-39, with clip cartridge assembly 300 fully 

assembled, the distal end of main drive assembly 120 is inserted into proximal end 314b of outer 

tube 314 of clip cartridge assembly 300, and clip cartridge assembly 300 is approximated toward 

handle assembly 110 until an alignment rib 202c provided on proximal end 202a of outer tube 

202 of outer tube assembly 200 aligns with and enters channel 314c (See FIG. 29) of outer tube 

314 of clip cartridge assembly 300. At this point, first jaw pusher 130 is in a proximal most 

position such that a pair of tabs 134 extending laterally from the outer sides of the proximal end 

130a of first jaw pusher 130 extend into respective windows 316 (See FIG. 39) defined within 

outer tube 314 of clip cartridge assembly 300. In this manner, the proximal end 130a of first jaw 

pusher 130 may expand to a spaced apart condition capable of accepting ball shaped tab 122f of 

main drive rod 122 within a pocket 136 defined within first jaw pusher 130. Thereafter, clip 

cartridge assembly 300 may be frictionally retained on or secured to outer tube assembly 200 by 

a snap-fit connection, or some other connecting arrangement known by one of skill in the art, for 

example, such as by detents, lips, or wings. In one exemplary embodiment, tabs 202d project 

from outer sides of outer tube 202 of outer tube assembly 200 and extend into respective 
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windows 314d formed in outer tube 314 of clip cartridge assembly 300 such that clip cartridge 

assembly 300 is detachably secured to outer tube assembly 200 and to handle assembly 110.  

[00112] At this point, threaded end cap 119 is advanced within bore 118a of barrel 118 

such that elongate extension 122d of main drive rod 122 abuts an interior surface of bore 119a 

such that main drive rod 122 is urged distally (FIG. 38). In this manner, as main drive rod 122 is 

urged distally, first jaw pusher 130 is likewise urged distally such that the pair of tabs 134 are 

dislodged from windows 316 of outer tube 314 (FIG. 39). As the pair of tabs 134 are dislodged 

from windows 316, each of the respective pair of tabs contact in inner surface (not shown) of 

outer tube 314, thereby causing the proximal end 130a of first jaw pusher 130 to compress to an 

approximated position and capturing ball shaped tab 122f therein. In this manner, both the main 

drive rod 122 and first jaw pusher 130 act in unison, such that as main drive rod is advanced or 

retracted, first jaw pusher 130 is likewise advanced or retracted. In order to remove clip 

cartridge assembly 300 from outer tube assembly 200, the above noted procedure may be 

conducted in a reverse manner, as illustrated in FIGS. 40-42.  

[001131 With continued reference to FIGS. 1-20B and 37-42, and with additional specific 

reference to FIGS. 21-36, an exemplary mode of operation of clip applier 100 is shown and 

described. As shown in FIGS. 27-29, clip applier 100 is illustrated with clip cartridge assembly 

300 connected to distal end of outer tube assembly 200 and to distal end of main drive assembly 

120 (as described above).  

[00114] With reference to FIG. 30, when trigger 114 is squeezed or pivoted in the 

clockwise direction about pivot shaft 116, actuating end 114a of trigger 114 engages the 

proximal end of main drive rod 122 of handle assembly 110 thereby urging main drive rod 122 
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distally against the biasing force of return compression spring 124. As trigger 114 is squeezed, 

actuating end 1 14a of trigger 114 also compresses return compression spring 124. As main drive 

rod 122 of handle assembly 110 is distally advanced, due to an actuation of trigger 114, main 

drive rod 122 advances rocker 126 to act on drive sled 308 of cartridge assembly 300 to move 

drive sled 308 in a distal direction and to move cartridge clip pusher bar 304 in a distal direction, 

as described above.  

[00115] As cartridge clip pusher bar 304 is moved in a distal direction, pusher 304d 

thereof engages the backspan of distal-most clip "C1" and pushes distal-most clip "C1" distally, 

out of clip cartridge assembly 300 and into the pair of jaws 320a.  

[00116] Additionally, and simultaneously with a distal movement of the distal-most clip 

"Cl", as cartridge clip pusher bar 304 of clip cartridge assembly 300 moves in a distal direction, 

the remaining surgical clips "C", main drive rod 122, and first jaw pusher 130 are also being 

moved in a distal direction. Following loading of distal-most clip "Cl" into the pair of jaws 

320a, as shown in FIGS. 32 and 33, cam ramp 126c of rocker 126 abuts or engages release or 

reversing feature 220 of outer tube assembly 200, to pivot rocker 126 about pivot pin 127, 

thereby disengaging piston 126b of rocker 126 from drive sled 308, to effectuate a reversal of the 

direction of travel of clip cartridge pusher bar 304, from the distal direction to a proximal 

direction.  

[00117] As cartridge clip pusher bar 304 is moved in a proximal direction, cartridge clip 

pusher bar 304 acts on the backspans of the remaining surgical clips "C" to also urge the 

remaining surgical clips "C" in a proximal direction. Specifically, fingers 304e of cartridge clip 

pusher bar 304 proximally retract the remaining surgical clips "C" until each remaining surgical 
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clip "C" is retracted into contact with a respective distal tip of a respective resilient, deflectable 

finger 302d of clip tray 302, which blocks or stops further proximal retraction of the remaining 

surgical clips "C", while cartridge clip pusher bar 304 continues to move proximally to the 

proximal-most position thereof.  

[001181 With cartridge clip pusher bar 304 returned to the proximal-most position thereof, 

continued squeezing of trigger 114 continues to advance main drive rod 122 in a distal direction 

along with first jaw pusher 130. As trigger 114 is squeezed further, first jaw pusher 130 abuts 

second jaw pusher 132 and urges second jaw pusher 132 in a distal direction. Trigger 114 is 

squeezed further such that main drive rod 122, first jaw pusher 130, and second jaw pusher reach 

a distal-most position thereof (e.g., total distal advancement of about 17mm), until the V-shaped 

cam groove 132e of second jaw pusher 132 engages cam teeth 320c of the pair of jaws 320a to 

close the pair of jaws 320a, and form the distal-most clip "C 1" loaded therewith.  

[00119] Following formation of the distal-most clip "Cl", trigger 114 may be released, 

whereby return compression spring 124 is permitted to re-expand to act on flange 122c and move 

main drive rod 122 and first and second jaw pushers 130, 132 in a proximal direction until each 

of main drive rod 122, first jaw pusher 130, and second jaw pusher 132 are returned to a 

proximal-most position thereof. In this manner, with reference to FIGS. 34 and 35, as first jaw 

pusher 130 is returned to a proximal position, a barb 130c disposed on a distal end 130b thereof 

engages a corresponding barb 132c disposed on a proximal end 132a of second pusher bar 132.  

Barb 132c is disposed on second jaw pusher 132 in a manner such that a gap exists between barb 

132c and proximal surface 132d, thereby allowing first jaw pusher 130 to travel in a proximal 

and distal direction without affecting movement of second jaw pusher 132.  
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[00120] When main drive rod 122 is returned to the proximal-most position thereof, cam 

ramp 126c of rocker 126 is moved proximally of release or reversing feature 220 of outer tube 

assembly 200, whereby biasing member leaf spring 128, acting on proximal end 126a of rocker 

126 pivots rocker 126 such that piston 126b of rocker is brought back into axial registration with 

drive sled 308 of clip cartridge assembly 300.  

[00121] Additionally, as main drive rod 122, and therefore, first jaw pusher 130 and 

second jaw pusher 132 are returned to a proximal-most position thereof, the V-shaped cam 

groove 132e of second jaw pusher 132 is withdrawn from and engages cam teeth 320c of the pair 

ofjaws 320a thereby allowing the pair ofjaws 320a to open as a result of their own resilient bias.  

[00122] The operations described above can be repeated, as required, until all of the 

surgical clips "C" have been formed.  

[001231 Surgical clip applier 100 may be provided with a lockout mechanism, wherein 

surgical clip applier 100 cannot be actuated once all of the surgical clips "C" have been fired.  

By way of example only, one such lockout mechanism may include spaced apart prongs 304di, 

304d2 of pusher 304d entering into and engaging the pair of channels 302f of clip tray 302 (FIG.  

28A) once the final clip of the stack of clips "C" is formed and cartridge clip pusher bar 304 is 

retracted to the proximal-most position. Once the spaced apart prongs 304di, 304d 2 of pusher 

304d are engaged with or disposed within the pair of channels 302f of clip tray 302, any distal 

movement of the cartridge clip pusher bar 304, e.g., upon an actuation of trigger 114, as 

described above, is inhibited.  

[00124] In use, surgical clip applier 100, as mentioned above, is capable of loading 

different surgical clip cartridge assemblies 300 on outer tube assembly 200. Specifically, clip 
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applier 100 may be loaded with a surgical clip cartridge assembly 300 that is loaded with a stack 

of surgical clips "C" having a first size, or a surgical clip cartridge assembly 300 that is loaded 

with a stack of surgical clips "C" having a second size different than the first size.  

[00125] In this manner, the user or surgeon may load a surgical clip cartridge assembly 

300, loaded with a particular size of surgical clips, depending on the particular surgical 

procedure to be performed. Additionally, during a surgical procedure, if the need arises to use a 

different sized surgical clip, the user or surgeon may eject or unload the surgical clip cartridge 

assembly 300 that is loaded onto outer tube assembly 200 and then load a new surgical clip 

cartridge assembly 300 (having a different sized stack of surgical clips loaded therein as 

compared to the unloaded surgical clip cartridge assembly 300) onto outer tube assembly 200.  

[001261 Additionally, in accordance with the present disclosure, handle assembly 110 and 

outer tube assembly 200 may be reused following proper cleaning, sterilizing, autoclaving and 

the like, and clip cartridge assembly 300 is disposed following a complete and/or partial use 

thereof.  

[00127] Also in accordance with the present disclosure, it is further contemplated that a 

surgical kit may be provided including a surgical clip applier 100 and a plurality of clip cartridge 

assemblies 300 including at least a first set of clip cartridge assemblies loaded with a stack of 

surgical clips having a first size and a second set of clip cartridge assemblies loaded with a stack 

of surgical clips having a second size different than the first size. The kit may include 

instructions for the assembly or surgical clip applier 100, the use of surgical clip applier 100, and 

the processing of surgical clip applier assembly 100 following use, a surgical clip applier 100 

29



WO 2017/120734 PCT/CN2016/070571 

including a single handle assembly 110, a single outer tube assembly 200, a single clip cartridge 

assembly 300, and a package, container or box configured to retain the same.  

[001281 Surgical instruments such as the clip appliers described herein may also be 

configured to work with robotic surgical systems and what is commonly referred to as 

"Telesurgery." Such systems employ various robotic elements to assist the surgeon and allow 

remote operation (or partial remote operation) of surgical instrumentation. Various robotic arms, 

gears, cams, pulleys, electric and mechanical motors, etc. may be employed for this purpose and 

may be designed with a robotic surgical system to assist the surgeon during the course of an 

operation or treatment. Such robotic systems may include remotely steerable systems, 

automatically flexible surgical systems, remotely flexible surgical systems, remotely articulating 

surgical systems, wireless surgical systems, modular or selectively configurable remotely 

operated surgical systems, etc.  

[00129] The robotic surgical systems may be employed with one or more consoles that are 

next to the operating theater or located in a remote location. In this instance, one team of 

surgeons or nurses may prep the patient for surgery and configure the robotic surgical system 

with one or more of the instruments disclosed herein while another surgeon (or group of 

surgeons) remotely control the instruments via the robotic surgical system. As can be 

appreciated, a highly skilled surgeon may perform multiple operations in multiple locations 

without leaving his/her remote console which can be both economically advantageous and a 

benefit to the patient or a series of patients.  

[001301 The robotic arms of the surgical system are typically coupled to a pair of master 

handles by a controller. The handles can be moved by the surgeon to produce a corresponding 

movement of the working ends of any type of surgical instrument (e.g., end effectors, graspers, 
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knifes, scissors, etc.) which may complement the use of one or more of the embodiments 

described herein. The movement of the master handles may be scaled so that the working ends 

have a corresponding movement that is different, smaller or larger, than the movement 

performed by the operating hands of the surgeon. The scale factor or gearing ratio may be 

adjustable so that the operator can control the resolution of the working ends of the surgical 

instrument(s).  

[001311 The master handles may include various sensors to provide feedback to the 

surgeon relating to various tissue parameters or conditions, e.g., tissue resistance due to 

manipulation, cutting or otherwise treating, pressure by the instrument onto the tissue, tissue 

temperature, tissue impedance, etc. As can be appreciated, such sensors provide the surgeon 

with enhanced tactile feedback simulating actual operating conditions. The master handles may 

also include a variety of different actuators for delicate tissue manipulation or treatment further 

enhancing the surgeon's ability to mimic actual operating conditions.  

[00132] Referring to FIG. 43, a medical work station is shown generally as work station 

1000 and generally may include a plurality of robot arms 1002, 1003; a control device 1004; and 

an operating console 1005 coupled with control device 1004. Operating console 1005 may 

include a display device 1006, which may be set up in particular to display three-dimensional 

images; and manual input devices 1007, 1008, by means of which a person (not shown), for 

example a surgeon, may be able to telemanipulate robot arms 1002, 1003 in a first operating 

mode.  

[001331 Each of the robot arms 1002, 1003 may include a plurality of members, which are 

connected through joints, and an attaching device 1009, 1011, to which may be attached, for 
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example, a surgical tool "ST" supporting an end effector 1100, in accordance with any one of 

several embodiments disclosed herein, as will be described in greater detail below.  

[00134] Robot arms 1002, 1003 may be driven by electric drives (not shown) that are 

connected to control device 1004. Control device 1004 (e.g., a computer) may be set up to 

activate the drives, in particular by means of a computer program, in such a way that robot arms 

1002, 1003, their attaching devices 1009, 1011 and thus the surgical tool (including end effector 

1100) execute a desired movement according to a movement defined by means of manual input 

devices 1007, 1008. Control device 1004 may also be set up in such a way that it regulates the 

movement of robot arms 1002, 1003 and/or of the drives.  

[00135] Medical work station 1000 may be configured for use on a patient 1013 lying on a 

patient table 1012 to be treated in a minimally invasive manner by means of end effector 1100.  

Medical work station 1000 may also include more than two robot arms 1002, 1003, the 

additional robot arms likewise being connected to control device 1004 and being 

telemanipulatable by means of operating console 1005. A medical instrument or surgical tool 

(including an end effector 1100) may also be attached to the additional robot arm. Medical work 

station 1000 may include a database 1014, in particular coupled to with control device 1004, in 

which are stored, for example, pre-operative data from patient/living being 1013 and/or 

anatomical atlases.  

[001361 Reference is made herein to U.S. Patent Publication No. 2012/0116416, filed on 

November 3, 2011, entitled "Medical Workstation," the entire content of which is incorporated 

herein by reference, for a more detailed discussion of the construction and operation of an 

exemplary robotic surgical system.  
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[001371 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 thereof, may be provided with a drive assembly, similar to any of the drive assemblies 

described herein, for accommodating and adapting the closure stroke length for the pair of jaws 

thereof to the constant trigger stroke length.  

[001381 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.  

[001391 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.  
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CLAIMS 

What is claimed is: 

1. A reposable surgical clip applier, comprising: 

a handle assembly including a housing, a fixed handle, a trigger, and a drive assembly 

removably supported within the housing and operatively actuatable by the trigger, the drive 

assembly including a drive rod having a proximal end and a distal end; 

an outer tube assembly disposed on a distal end of the housing and extending distally 

therefrom; and 

a clip cartridge assembly selectively connectable to a distal end of the outer tube 

assembly, the clip cartridge assembly including: 

an outer tube; 

a pair of jaws fixedly supported in a distal end of the outer tube; 

a first jaw pusher in selective engagement with the distal end of the drive rod; 

a second jaw pusher, wherein a proximal end of the second jaw pusher is in 

selective engagement with the first jaw pusher and a distal end of the second jaw pusher is in 

selective engagement with the pair of jaws; and 

a plurality of surgical clips disposed within the outer tube.  
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2. The reposable surgical clip applier according to claim 1, wherein the distal end of 

the drive rod defines a tab extending therefrom.  

3. The reposable surgical clip applier according to claim 2, wherein a proximal end 

of the first jaw pusher includes a pocket defined therein, the pocket configured to selectively 

engage the tab of the drive rod.  

4. The reposable surgical clip applier according to claim 3, wherein the outer tube of 

the clip cartridge assembly further includes a pair of windows defined therein, the pair of 

windows configured to receive a corresponding pair of tabs extending from each side of the first 

jaw pusher, wherein when the pair of tabs of the first jaw pusher are received within the 

corresponding pair of windows of the outer tube, the pocket of the first jaw pusher is permitted to 

receive the tab of the drive rod.  

5. The reposable surgical clip applier according to claim 1, wherein actuation of the 

trigger causes distal movement of the drive rod and the first jaw pusher, wherein continued 

actuation of the trigger causes a distal end of the first jaw pusher to abut a proximal surface of 

the second jaw pusher, thereby urging the second jaw pusher in a distal direction.  
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6. The reposable surgical clip applier according to claim 1, wherein the second jaw 

pusher includes a barb defined on the proximal end thereof.  

7. The reposable surgical clip applier according to claim 6, wherein the first jaw 

pusher includes a barb defined on a distal end thereof, the barb of the first jaw pusher configured 

to engage the barb of the second jaw pusher as the first jaw pusher travels in a proximal direction.  

8. The reposable surgical clip applier of claim 1, wherein the housing of the handle 

assembly includes a barrel housing having the fixed handle extending therefrom, the barrel 

housing defining a bore therethrough, an open proximal end, and an open distal end; and 

wherein the trigger is pivotally supported on and extends from the barrel housing, the 

trigger including an actuating end extending into the bore of the barrel housing.  

9. The reposable surgical clip applier of claim 8, further including an end cap 

including a bore defined therein, the end cap configured to be received within the open proximal 

end of the bore of the housing.  

36



WO 2017/120734 PCT/CN2016/070571 

10. The reposable surgical clip applier of claim 9, wherein the drive rod includes an 

elongate extension extending from the proximal end of the drive rod and extending in a proximal 

direction therefrom, the elongate extension configured to be slidably received within the bore of 

the threaded cap.  

11. The reposable surgical clip applier according to claim 8, wherein the trigger of the 

handle assembly includes an actuating end, wherein the actuating end of the trigger is disposed 

proximal of the drive rod and is in operative contact with the drive rod.  

12. The reposable surgical clip applier according to claim 11, wherein the trigger of 

the handle assembly is pivotable to a position wherein the actuating end of the trigger is not 

within the bore of the barrel housing.  

13. The reposable surgical clip applier according to claim 12, wherein, when the 

actuating end of the trigger is not within the bore of the barrel housing, the distal end of the drive 

assembly is insertable into the open proximal end of the barrel housing and advanceable through 

the barrel housing and at least partially through the outer tube assembly.  
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14. The reposable surgical clip applier according to claim 8, wherein the outer tube 

assembly includes a knob supporting the outer tube of the clip cartridge assembly, wherein the 

barrel housing of the handle assembly and the knob of the outer tube assembly are selectively 

connectable to one another via a bayonet-type connection.  

15. The reposable surgical clip applier according to claim 1, wherein a proximal end 

of the clip cartridge assembly is selectively connectable to the outer tube assembly via a snap-fit 

connection.  

16. A method of assembling a reposable surgical clip applier, comprising: 

advancing a drive assembly within a handle assembly including a housing, a fixed handle, 

and a trigger; 

advancing a distal end of an outer tube disposed on a distal end of the handle assembly 

within an outer tube of a cartridge assembly; 

advancing a tab disposed on a distal end of a drive rod of the drive assembly within a 

pocket defined within a proximal end of a first jaw pusher disposed within the outer tube of the 

cartridge assembly; 

advancing an end cap over an elongate extension disposed on a proximal end of the drive 

rod; and 
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advancing the end cap within a bore defined within a proximal end of the housing of the 

handle assembly, wherein advancing the end cap within the bore urges the drive rod in a distal 

direction, wherein the distal movement of the drive rod in turn urges the first jaw pusher in the 

distal direction thereby capturing the tab of the drive rod within the pocket of the first jaw pusher 

such that the drive rod and the jaw member may be advanced or retreated in unison.  

17. The method according to claim 16, wherein advancing the distal end of an outer 

tube of a handle assembly within an outer tube of the cartridge assembly includes advancing the 

distal end of the outer tube of the handle assembly within the outer tube of the cartridge 

assembly until the cartridge assembly is frictionally retained within the outer tube of the handle 

assembly.  

18. The method according to claim 17, wherein advancing the distal end of the outer 

tube of the handle assembly includes advancing the outer tube of the handle assembly within the 

outer tube of the cartridge assembly until the cartridge assembly is retained within the outer tube 

of the handle assembly by means of a snap-fit connection.  

19. The method according to claim 16, wherein advancing the end cap within a bore 

defined within a proximal end of the housing of the handle assembly causes a pair of tabs 

disposed on each side of the first jaw pusher to become dislodged from a corresponding pair of 
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windows disposed in the outer tube of the cartridge assembly, thereby causing the pocket of the 

first jaw member to retain the tab of the drive rod therein.  

20. The method according to claim 16, further including rotating the trigger such that 

an actuating end of the trigger is not within the bore of the housing assembly before advancing 

the drive assembly therein.  
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