Attorney Docket No.: 100873-36 (END5520USNP) FORCE LI M TI NG MECHANI SM FOR
MEDI CAL | NSTRUVENT FI ELD OF THE | NVENTI ON [ 0001] The present invention

rel ates broadly to surgical devices, and in particular to nmethods and
devices for applying surgical clips to ducts, vessels, shunts, etc.
BACKGROUND OF THE | NVENTI ON [0002] In recent years surgery has narkedly
advanced t hrough the performance of |aparoscopic and endoscopic sur i cal
procedures such as chol ecyst ectoni es, gast*FOLeoRcke No; JA8A3134 59?5;7'%‘] Pémd
hernia repair. These procedures are acconpllshed through a trocar assenbly,
which is a surgFORCE DRAMINEMECSRNIEM FORMEDE AL ROSIYRORMENY. The trocar
typically contains a sharpened obturator tip and a trocar tube or cannul a.
The trocar cannula is inserted into the skin to access the body cavity, by

usi ng t REEGHPETAIBINYENT{@Npenetrate the skin. After penetration, the

obturator is renoved and the trocar cannula remains in the body. It is

t hr ough (G PTRASHBLhPink Bfon TG Bf%'adly't@ SIrEARRY R e B A66cklarli09RHaORt

surgical instrument that is comonly use a trocar cannula is a

sur gi caHewi¢dsfor apphiingesurgienl clipggatdupty, \@SS@IlSosiulntGestsel a duct, shunt, or a
portion of body tissue during surgery Most clip appliers typically have a
handl e w @§W§H?§@® ng a pair of novabl e opposed jaws forned
on an end ereo i ng fornlng a ligation clip therebetween. The
jaws are p05|t|oned around the vessel or duct, and the clip is crushed or
formed 6WOEhim W@gs}adard:gurgelnyehasamj@dmacbzhmteldehljoagbsthe peﬂmqanbmoi?ﬂamrosybpitc he
prior art,.cli pliers in SB_require. precise
Pt no. aptebBeRRR ST pisv Rttt PR ahEs REPRRET Srr S uirieR o
preci seatd Reriig répatt. ThedwiprodediRS afe@Btdrgthedthtdigh AeRdar asgenmyrmlﬂ&l rrCchani cal
designs, thereby increasing the cost of the clip liers. y prior art
clip appiBEpldngiusmenyysed 4o Bwictg 2 badyeryity) e fawafmqaﬁy 8%‘%‘@%P§hart’%leﬁdvance

one or Bpeddp pa?ldtaf?fo%gtﬁbé Becafifidht TR rd A Fa%r séfedAnfodfidibilin t&J%@%dsaV"S

must contain a nechanismfor preventing accident al projection of the clip
f r om t héedody cavityeliyouseng the obtuiaoritip tofpenatmte. thOskirr Aﬂleawmatrktmrothembmramt clip
appliers incl
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instruments are placed.

[0003] One surgical instrument that is commonly used with a trocar cannula is a surgical clip
applier for ligating a blood vessel, a duct, shunt, or a portion of body tissue during surgery. Most
clip appliers typically have a handle with an elongate shaft having a pair of movable opposed
jaws formed on an end thereof for holding and forming a ligation clip therebetween. The jaws
are positioned around the vessel or duct, and the clip is crushed or formed on the vessel by the

closing of the jaws.

[0004] In many of the prior art clip appliers, the feeding and forming mechanisms require precise
timing and coordinated movement of components to operate. This need for precise timing and
control has resulted in the need for complex mechanical designs, thereby increasing the cost of
the clip appliers. Many prior art clip appliers also use a spring-loaded clip advancing assembly
to advance one or more clips through the shaft of the device. As a result, the jaws must contain a
mechanism for preventing accidental projection of the clip from the device before the clip is
formed. Other drawbacks of current clip appliers include the inability to handle an overload

applied to the jaws by the trigger under a variety of conditions. Many devices require full



Attorney Docket No.: 100873-36 (END5520USNP) cl osure of the jaws, which can
result in overload on the jaws when the vessel or duct positioned

t herebetween is too large to allow full closure, or when a foreign object is
positi oned between the jaws. [0005] Accordingly, there remains a need for

i nproved net hods and devices for applying surgical clips to vessels, ducts,
shunts, etc. SUMMARY OF THE | NVENTI ON [ 0006] The present invention provides
met hod and devi ces for applying a surgi dsttoregyi[poaket Mo.: 18883%B6 (E¥DER0USNPUNE |,
etc. In one exenplary enbodi ment, a surgical clip applier is provided having
a housing with a trigger novably coupled thereto and an el ongate shaft
extending therefromwith opposed jaws fornmed on a distal end thereof. The

t ri gger closuradffhe ¢gavs, @hadhvcan cesubl icbvapload optsijawowhert the vedselpridetvpmemiondte | aws,
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a vari ejawsof configurations, and it can include a variety of features to
facilitate advancenent and formation of a surgical clip. In one enbodinent,

the surgical clip applier can include a feeder shoe that js slidably
di sposet’Ufh lﬁmrcélnélYetBerﬁgaP@ngﬁa?qd fompr@w&tmqt%odaaagfi@achcfomnp\I/Yéngat | east

one sur gisah Gips B $dEUA0ct NBusb agat e shaft. In an exenplary enbodi ment,
t he feeder shoe can be adapted to nmove only in a distal direction, such that

proxi mal novenent of the feeder shoe is substantially prevented. The
el ongat SUYEARYCQR TAIEENVENEIQMe a clip track disposed therein and adapted
to seat at |east one surgical clip. The feeder shoe can be slidably

di spose d(v'q %@P&@gtﬁdenﬁ&{g&km& DORBY Ay YREISTNH aPI)ly;rPg%mﬁir ULl be used

to facilitate dist novenent and prevent proxina venment of the feeder
shoe. | nessdediexshpitacty. Brdedixemplary éentedieeder susdice chpappliec ispevided aving

adapted to engage the cli rack,t revent proximl .movement. of .t he .f eeder
Shob wi AP TETER FEeef afaply BEPIetBRR ARE b Mo e N PO RN PR e

Wi thin bhgsed javs tfsrafeld-on Bstsll énd thdr@TK TR Riggbr s hdheedse \w@valce @REP td@Ssitioar med
therein for receiving the tang to prevent proxi mal novenent of  the feeder

shoe wi theickipbpavegn the Jewaard tq mowmbe frsys fegne A PRENYPOSIHIOR 49 Aelesed RAsEiondeder shoe
can -2 ALLOHeYip ReSKEhed Rerebet Q&Y 3- 36 (ENDS520USNP)

[0007] The surgical clip applier can have a variety of configurations, and it can include a variety
of features to facilitate advancement and formation of a surgical clip. In one embodiment, the
surgical clip applier can include a feeder shoe that is slidably disposed within the elongate shaft
and that is adapted to drive at least one surgical clip through the elongate shaft. In an exemplary
embodiment, the feeder shoe can be adapted to move only in a distal direction, such that
proximal movement of the feeder shoe is substantially prevented. The elongate shaft can also
include a clip track disposed therein and adapted to seat at least one surgical clip. The feeder

shoe can be slidably disposed within the clip track.

[0008] A variety of techniques can be used to facilitate distal movement and prevent proximal
movement of the feeder shoe. In one exemplary embodiment, the feeder shoe can include a tang
adapted to engage the clip track to prevent proximal movement of the feeder shoe within the clip
track, yet allow distal movement of the feeder shoe within the clip track. The clip track can
include several openings formed therein for receiving the tang to prevent proximal movement of

the feeder shoe within the clip track. In another exemplary embodiment, the feeder shoe can



include a tang and the feed bar can include several detents fornmed therein
and adapted to engage the tang to nove the feeder shoe distally when the
feed bar is noved distally. [0009] In another enbodi nent, the el ongate shaft
can include a feed bar slidably disposed therein and coupled to the trigger
such that novenent of the trigger toward a closed position is adapted to
advance the feed bar distally thereby advancing the feeder shoe distally. By
way of non-linmting exanple, the feed BépmerRPopket Noupl@8T3t36 (ERSSIGUSYBer by
atrigger insert that is nmated to the trigger, and by a link that extends
between the trigger insert and the proxinmal end of the feed bar. The
proxi mal end of the feed bar can include a coupler that is adapted to
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the feed bar can be adapted to engage and initiate advancenent of a
di st al -006g] In ahdtperientbodintat, jtireopgatemshaf: oar intludat feed balsialablyrdésposedf t he

f eeder shoe. 0010 | n, anot her enbodi nent clip advancin ssenbly for
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|nclud|ng those known in the art”. In one exenplary enbodiment, the clip
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clip tr eina one
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Wi t hi n the clip track f?e clip track can include a plurality of openlngs
f or ned ennbvérrefrms,ﬂ@rfeub@eucm h@adan@dtttaﬁggag@arplrlev@madpammmﬂ ofaslisiabemest of t he

f eeder hoe thin t.he cl tr I|p advanci ng assenbly can
al so |H§Wd88mh LI PIWH ?n (R%d%nknﬂiﬁ%ggodﬁfgf%o a novable trigger
formed on a housing of a surgical clip applier and that is adapted to

sl i dabl [po107ar enaihateaibbymvdnem dipadtancggesseimblicfoo sdantiag adlipiteughhesut gieder
oroe A S35kl L SRESEE LR (e L gk Tne fepgybar can
di stal BBfedfindib@ng %de Rewitanhd A€ Hdfe RerAElNFEDHodinAE, théclafaRbRGnd 0 engage
a-3 assembly can include a clip track that is adapted to seat at least one clip, and a feeder shoe that is

adapted to slidably mate to the clip track and to move in a distal direction to move at least one

clip disposed within the clip track in a distal direction. The feeder shoe can include, in one

exemplary embodiment, a tang that is adapted to engage the clip track to prevent proximal

movement of the feeder shoe within the clip track, and that is adapted to allow distal movement

of the feeder shoe within the clip track. The clip track can include a plurality of openings formed

therein for receiving the tang to prevent proximal movement of the feeder shoe within the clip

track.

[0011] The clip advancing assembly can also include a feed bar that is adapted to couple to a
movable trigger formed on a housing of a surgical clip applier and that is adapted to slidably
move distally when the trigger is closed to advance the feeder shoe and at least one clip disposed
within the clip track. The feed bar can have a variety of configurations, and in one exemplary

embodiment the distal end of the feed bar can include an advancer that is adapted to engage a
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Attorney Docket No.: 100873-36 (END5520USNP) distal-nost clip to drive the
distal-nost clip fromthe clip track into jaws forned on a distal end of a
surgical clip applier. In another exenplary enbodi ment, the feeder shoe can
include a tang, and the feed bar can include a plurality of detents forned
therein that are adapted to engage the tang to nove the feeder shoe
distally when the feed bar is noved distally. In use, the proximal end of
the feed bar can include a coupler that Attorzgydprcket No: 1eesa3-JENDS2OUSNPY
coupling the feed bar to a trigger of a surgical clip applier. [0012] An
exenpl ary nethod for advancing a surgical clip through an el ongate shaft of
a surgical clip applier is also provided. In one enbodinent, a feed bar can
be di st distalrmaehdipde driverihe ldistel amose tlimfjern dhesdlimpf ttackfinta jaswsr fgimoed orcd distabgpl i er to

distally.drive . a.feeder shoe.di sposed w thi.n e el ongate shatt. and thereby
i ot | SRS DR ER R PR S itfhent IR BB 8% Raf Bthpe Winenced
by, for aexhepded batehuadludith plutalitydgfRlcteaBUDEd théteia thAUsd Mplchad efgagdtated to a
proxi mal end of the elongate shaft. In one_ exenplary enbodi nent, when the

f eed batang & wpes Be feederrhap distrlly when thefasitar igRovadedigiallt dp ush dheoproximsl f eed

bar can enga ] L = t i gﬁﬁ% 4 sed jaws
f or med 8n a g?%?%ﬁ&Z%ghg tﬁéggpgﬁggﬁéqs afﬁsr%%gw%é?ﬁggpggﬁﬁggg%@%%cIude

pr oxi mabanyo p éttiggacof gprgiba clipepplEar wit hin the el ongate shaft while the
feeder shoe is maintained in a substantially fixed position. [0013] In

anot her | ar nmbodi. e net hod for, al i a surgiga lipis
providegﬁéf nFﬁ%mﬁﬁzggﬁ%vﬂﬁﬁwﬁm??P%ag?g%§6%¥§%¥P§9§]ﬁ%ﬂ?@%%mgcgfrst
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di sposed. within the housjng, thereby advanci cl
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assenbly disposed wthin the housing, thereby rmng the clip diSposed
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opposed second end, and a biasing assenbly d h
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adapt eda substaggalbt fixed\pepiting. of

[0013] In another exemplary embodiment, a method for applying a surgical clip is provided and
includes moving a trigger coupled to a housing a first distance toward a closed position to actuate
a clip advancing assembly disposed within the housing, thereby advancing a clip into a jaw
assembly formed on a distal end of the elongate shaft, and further moving the trigger a second
distance toward the closed position to actuate a clip forming assembly disposed within the
housing, thereby forming the clip disposed within the jaw assembly. The trigger is preferably
pliant relative to the clip advancing assembly during actuation of the clip forming assembly. The

clip forming assembly can also be pliant relative to the jaw assembly during actuation thereof.

[0014] In other aspects, an overload mechanism is provided for use with a surgical device. In
one exemplary embodiment, the overload mechanism can include a force-receiving member
pivotally and slidably disposed in a housing and having a surface with a first end and an opposed

second end, and a biasing assembly disposed in the housing and adapted to resist movement of
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-4 Attorney Docket No.: 100873-36 (END5520USNP) the force-receiving nmenber.
In an exenpl ary enbodi nent, the resistance increases fromthe first end to
t he second end. [0015] The force-receiving nenber can have a variety of
configurations, but in one enbodinment the force-receiving surface forned
thereon is positioned within an opening in the housing. The force-receiving
surface can include a first portion that is adapted to receive a force for
pivotally noving the force-receiving nafpaey Woekdt No:hEDOBS 6 (ENPSSOVENE)
second portion that is adapted to receive a force for slidably noving the
force-receiving nmenber within the housing. The biasing assenbly can al so
have a variety of configurations, but in one exenplary enbodi nent the
bi asi nghaﬁsmmbgivmamdmhct.uhlleana@xsmplangembcslpwe,cthare@istadceainspai;emg‘rom)@xe firand a
pl unger ﬂ'g di posed relative to the spring post and having a head
for rred ﬁ’ﬂ apted to conpress the spring upon slidable novenent of
t he pl unger toward the spring post. [0016] In another enbodi nent, the
housi ng00EH] Tihe dbroeleccaivirigunérming cars Bavelal varittyalf corfigaeitiohs dut meineeaibodinent
force-r vi ng .menber. and t he bi asing assenbly such that pivotjng_assenbly
is afé@ gacq E?C?‘Y‘aﬁéwé?@eafo‘?’ﬁgé@er&‘ﬁb‘lsP@ﬂt‘?‘ﬁdt"ﬁﬁ"‘f6‘?%6“#%&“% hysingnlB? to the
bi asi ngfof‘—‘b%%@é@ilhﬁ{g §19fac9b’a%rlﬁél[1@e 3 hf“st f)@r‘ﬁbﬁﬁﬁf‘ﬁeadaﬂtéﬁ f%rl%ce@%ea[%lr&r f¥r ﬁ%’?@ﬂ Yy ment
t he pivoting assenbly can include toggle link that is pivotally coupled
to the m@vlneﬂmé@reﬁwcngmgem@eber vsaﬂm the pioysng, khdk sechad potsion thay etaalpptyd soupl ed
to the toggl e t: r h ng
assenbl %ceg\gepofﬁ)réer}kr ?[d?blko% t{)g ?(ﬁ’@é %9?1L%FWr f}vlti)% tﬁ? h&@sn]iegﬁgl‘ l% b@a%i
Sur gi cadssemhblpcapidid e b Sapétp vt cadighavibing batin ove excagdaryembadingit theor
preventing overl oad of a.closing . force appl ied to jaws of the c|lip applier.
I n one RadtAssPly edbigeivdeh ERTMEHESPORAATREN AIPFBS BpH AN6r2 RivREST Hikhle 5
housi ngdigﬂgemlaﬁvé (q 6 GrinEP6ROIM 1 0P L Alad foRALPHGreo R InPhRARALS c&hﬁfegs
extendin romthe housing wth oppoSed jaws fornmed on a distal end thereof
and novhbbpringeipee slidable opeemepbef the plingardoveard thesspdngpesdtt i on, and a cammi ng
assenbly disposed within the housing and the el ongate shaft and coupled to
the tri . ! |2 I ng force
to the P In A e B e Tt F A R BBl LA A0 SuRe. open
posi t i dretweenahdifotdeerecdiving chepbst ztn'do:he bidfieg eaemblyguasthetgilgtingaassenddlgs be
adapt ed to éransfter he cl |n0g Qrece to an overl oa chani sm dl sposed
Wi t hi n Rpred to transter a force app 1ed to'the force-receiving member to the biasing assembly to

overcome the resistance. In one exemplary embodiment, the pivoting assembly can include a

toggle link that is pivotally coupled to the force-receiving member, and a pivot link that is

pivotally coupled to the toggle link and that is adapted to apply a force to the biasing assembly

upon pivotal movement thereof.

[0017] In another embodiment, a surgical clip applier is provided having an overload mechanism
for preventing overload of a closing force applied to jaws of the clip applier. In one exemplary
embodiment, the surgical clip applier can include a housing having a trigger movably coupled
thereto, an elongate shaft extending from the housing with opposed jaws formed on a distal end
thereof and movable between an open position and a closed position, and a camming assembly
disposed within the housing and the elongate shaft and coupled to the trigger. The camming
assembly can be adapted to apply a closing force to the jaws upon actuation of the trigger to
move the jaws from the open position toward the closed position. The camming assembly can
also be adapted to transfer the closing force to an overload mechanism disposed within the

housing when the closing force is greater than a resistance of the overload mechanism that is
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housi ng when the closing force is greater than a resistance of the overl oad
mechani smthat is -5 Attorney Docket No.: 100873-36 (END5520USNP) applied to
the canm ng assenbly. In an exenplary enbodi ment, the resistance of the
overload nmechanismcorrelates to a force required to nove the jaws fromthe
open position toward the closed position. [0018] While various techniques
can be used to couple the camm ng assenbly to the overload nechanism in
one exenpl ary enbodi ment the cammi ng asé¢rbley DeskeisNa: e 1WBT338 (EWPH2AUSNER-
recei ving surface of the overload nmechani smsuch that the closing force of
the canm ng assenbly is applied across the force-receiving surface of the
overl oad nechanismas the trigger 1is actuated to cause the canm ng assenbly
to nov eanph'ed joths cafmrohlgtab@mme rllnpaoskerhpiarytemh@ddnmhehe chioweck @abe dvenload The

force-receivin t he overl oad jnechani sm can be ada ted 0 resist
rovenenteT RSO BRRIERRS b Pt B A RARSF SPR GRS 48 ¢ b
triggerclbsdaetitigied to cause the canm ng assermbly to nove rel atl ve to the
force-receiving surface and to m)ve the jaws fromthe open position toward

the clo ition 0019 er ex | ary enbodi t he rl oad
mechani @ﬁ?%la ﬁ%@rwa%[e hiHgy Cﬁ'gg i@ OuR %%F?men}& Wrgﬁy H)atBWV%{%ag

pi vot al hycHdhiRROREShe RERFLH e@rﬂ%dhﬁéﬂt e c%ﬁ%nﬁ@éi&&nﬁl?%v\éb RGatSAd 86Sce-f OF Med
t hereon and positioned adjacent to an opening forimed in the housing. The

force- Icedeing Slrréacg of theowerdead mesbaniste suchithatshe gJosing tmee ¢ithe casmamapt ed to
receive sgemb &5 aggf)ed %rosgtlﬂ?l tlo}{ce rrﬁrge\i'\lflggsur%%e ?P{}l]g %VerFoaﬁlrr\llechgnsm ]aoﬁlre tr\{\é%tghl n the

housi ng an recelve rc

sl i dabl iy acasted e dabise thewﬁmtrgcaesemmygtormehe wwtsh“tdm thlaebphopl@smi@ towhed thever | oad
mechani sm can al so_i ncl ude a biasing assenbly that i.s adapted tqQ apply a
resi st afiewd tpesm?rheTftﬁ%merrecqlYlﬂ&surfaﬁe8 Be axifaf seghaipe aimesdared & Brissi ng

assenbl ¥, eaknbfh LAYREEH dirtlA8nd HeQbdidtfnch 'cé'ﬁﬁn@ﬁéa& a@'t}Yé)ttn:gQ& ieaGeARl 6 that is

adapted to pivot upon pivotal novenent of the profil rnk, and that is
adapt edcauge the catemingausesibilyltioheverslatinetiot the for¢dumscqiving ishrfadejand ta wowpihey a force
to t hﬁl ‘l’)"lé asing. asﬁsnepr(r)liglt%ng oyerc Cr(l.) hgsetl(gnem stance. [0020] Met hods for
appl yi 6 surqi & I'p ap Ier havi an'overl oad nechanismare al so
provi ded. In one exenplary enbodi nent, a closing force can be applied to a
pai r of[00 psndﬂ enbthéramsmf)karymﬁbadﬁmmt,sthe g'varbbd aletimnisaptandncludhehalsogihagingor ce
can be eff td% move .t he opp osegl : . o

a pro 11n 11 ably and pivotally disposed therein and having the force-receiving surface

formed thereon and positioned adjacent to an opening formed in the housing. The force-

receiving surface can include a first portion that is adapted to receive a force for pivotally

moving the force-receiving member within the housing, and a second portion that is adapted to

receive a force for slidably moving the force-receiving member within the housing. The

overload mechanism can also include a biasing assembly that is adapted to apply a resistance to

the profile link. In one exemplary embodiment, the biasing assembly can be coupled to the

profile link by a pivoting assembly that is adapted to pivot upon pivotal movement of the profile

link, and that is adapted to slide upon slidable movement of the profile link to apply a force to

the biasing assembly to overcome the resistance.

[0020] Methods for applying a surgical clip applier having an overload mechanism are also
provided. In one exemplary embodiment, a closing force can be applied to a pair of opposed
jaws formed on a surgical clip applier. The closing force can be effective to move the opposed
jaws from an open position to a closed position. When the closing force is greater than a

threshold force of an overload mechanism, the closing force is transferred to the overload
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jaws from an open position to a closed position. Wien the closing force is
greater than a threshold force of an overload nechanism the closing force
is transferred to the overload -6 Attorney Docket No.: 100873-36

( END5520USNP) nechani sm di sposed within the surgical clip applier. In an
exenpl ary enbodi nent, the threshold force of the overl oad nmechani sm

i ncreases as the jaws are noved from an open position toward the closed
position. [0021 ] While the overl oad neditameymocket Nay @00873/3r(EED552@fSNP)
configurations, in one enbodi nent the overload nechani smcan include a
force-receiving elenent that is adapted to receive the closing force, and a
bi asi ng assenbly that is adapted to resist novenent of the force-receiving
el ement mechanBspbspoeed withihehecduogical glip appler. [hha examnpliagadmisddimperapght tieeshorin

i nclude_a caromn ssenbly that is adapted to |y the closing force to
the | awrecdldns naTosRRHRSTNFIERFRFS Besvisare MRk ot oE oA} baliogward
force-rgg@iodédighstlogment as the closing force is applied to the jaws. The
threshold force of the overl oad nechani smcan increase as the roller nenber
rolls across the force-receiving elenent. In particular, when the roller
nmember (088 11sWhis e o verlgadmagchgrysm ceynhaye atviagety pé perdiguessions imgnesrabasimentt he
force-r A ; i I . I Qr i t han the
tbr ool o gicRd niEcRIF M Suf Ay, ¥ firec feckibig FleEh o B EdEBAThe | Ton of
t he f ordesing foce, wndgbiesiegressemblyhibat ivadapted exesisi mgveshemtefithe fane-sdceidngi f t he
closing force is greater than the hreshold force. In exenpl ary

cbod! pefpertontespatist B 5F P B e o fif PERCT 6 R PODET EHLPeBRe ESTRRUR 3 ng

el enent agds&mbl§ Hfat tsARptd R a{[%lo)etﬁ@ QloBinf Bsre€tortBEljaivis EchdltRatShd16®stai6ller member _
force-receiving el enent. )022] I n other aspects, a surgical clip applier is
provi detatials aqrossabe foreerigeraviag elemsniasvbged prieg foseede apnlipd @m@ue\u&tﬁwa trigger
and adagtg olh‘?or@é’ﬁfaéﬂgSv@rioah%gg%an‘?{}é?caﬁ}%&‘e&s%'as ﬁle'ann%*‘rﬁé}Ht%? r@ik oflsofigat e shaft
extending froma housing, and a clip formng assenbly coup edto a trigger
and adfopdeadcdivngelemante Ia ppivulas sdwbkhe rbldermesnten ralscicsisah fiest domion ofithe

el ongatg shaft to form urgical . clip. The tri r can he coupled to the
ousi g T SRILBE amED: Qe taE SR PR R o G SORRB TSRS o i p

f or m ngihas BRMkredhold for@NaRKORR BE Yol RFRRAbEED!s adrb at seb GHAortiaSo it force-
sequential stages of actuation. The trigger can be effective to actuate the

clip adieesivingglemgsts Eiepieedenciigg elpaenticar slidgtihige closingdeigais Seaterdhan the can be
ef fecti th 1] 0] | i e.: t age of
oot MR RO S B ALTNOR BRI AVELR et

receiving element is less than the threshold force required to slide the force-receiving element.

[0022] In other aspects, a surgical clip applier is provided and it can include a clip advancing
assembly coupled to a trigger and adapted to advance at least one surgical clip through an
elongate shaft extending from a housing, and a clip forming assembly coupled to a trigger and
adapted to actuate a jaw assembly formed on a distal end of the elongate shaft to form a surgical
clip. The trigger can be coupled to the housing and adapted to actuate the clip advancing
assembly and the clip forming assembly. In an exemplary embodiment, the trigger has two
sequential stages of actuation. The trigger can be effective to actuate the clip advancing
assembly during the first stage of actuation, and it can be effective to actuate the clip forming
assembly during the second stage of actuation while being pliant relative to the clip advancing

assembly.



assenbly. Attorney Docket No.: 100873-36 (END5520USNP) BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0023] The invention will be nore fully understood fromthe
foll owi ng detail ed description taken in conjunction with the acconpanying
drawi ngs, in which: [0024] FIG 1A is a side view of one exenplary

enbodi ment of a surgical clip applier; [0025] FIG |IB is an expl oded view
of the surgical clip applier shown in FIG ]A, [0026] FIG 2Ais a top view
of a jaw retainer assenbly of the surgi &HPmey Dockss poi e HOEHRAMENDFSIOUSNP) A;
[0027] FIG 2B is a bottomview of the jaw retainer assenbly shown in FIG
2A; [0028] FIG 2Cis a side view of the jaw retai ner assenbly shown in
FIG 2B; [0029] FIG 2D is a cross-sectional view of the jaw retainer
assenb| FREFONES CRIPAION QICTHEKRRAWINGSss |ine D-D; [0030] FIG 3Ais a top
view of a feeder shoe for use with the jaw retai ner assenbly shown in FIGS.

2A- 2D, : : i ' N ELG 3A:
(0032 WPATTRRERon LS AoRMAPI-GaNorh 1S HESESE gBRFL SRR tal . o
t 0 advaneenjuh@icheddethe achapanfing-d@singsAnarhich3B t hr ough the jaw retai ner

assenbly shown in FIGS. 2A-2D; [0033] FIG 4B is a side view of the proxinal
end of feed bar shown in FIG 4A and, the proximal .end of. the jaw
ot at ndPOBEIE B By e ons Reaifpri Brb sl SHEReL € pbict:n o

proxi mal - nost position; [0034] FIG 4Cis a side view of the feed bar and

j aw r et [@OIHIFIGhHS is anteaplodedivie(ef thelsargicahohp fgpliet stvwhaeEIGarAj n a di st al - nost
position; [0035] FIG 4D is a side view of another enbodi ment of a proxinmal

end of a bar .shown,in -8 Attorney Docket No.: . 100873-36 (END5520USNP)
connect[l{)%%?@#@ﬁeatﬁ?b’iﬁw 3 Jandetaret %éer]ﬂiw%@ﬁavwf)glwampﬁ Nk FIGS. 2A
and 2B,pighemi ng the feed bar in the proxinal-nost position; [0036] FIG 4E
is a side view of the feed bar and jaw retainer shaft shown in FIG 4D,

show ng ' _ ' _ '
[0027] FIG. 2B is a bottom view of the jaw retainer assembly shown in FIG. 2A;

[0028] FIG. 2C is a side view of the jaw retainer assembly shown in FIG. 2B;

[0029] FIG. 2D is a cross-sectional view of the jaw retainer assembly shown in FIG. 2C taken

across line D-D;

[0030] FIG. 3A is a top view of a feeder shoe for use with the jaw retainer assembly shown in

FIGS. 2A-2D;
[0031] FIG. 3B is a bottom view of the feeder shoe shown in FIG. 3A;

[0032] FIG. 4A is a side perspective view of a feed bar that is configured to advance the feeder
shoe of FIGS. 3A and 3B through the jaw retainer assembly shown in FIGS. 2A-2D;

[0033] FIG. 4B is a side view of the proximal end of the feed bar shown in FIG. 4A and the
proximal end of the jaw retainer shaft shown in FIGS. 2A and 2B, showing the feed bar in a

proximal-most position;

[0034] FIG. 4C is a side view of the feed bar and jaw retainer shaft shown in FIG. 4B, showing

the feed bar in a distal-most position;

[0035] FIG. 4D is a side view of another embodiment of a proximal end of a feed bar shown in

-8 -



the feed bar in a distal-nost position; [0037] FIG 4F is a side view of yet
anot her enbodi nent of a proximal end of a feed bar shown in connection with
the proximal end of the jaw retainer shaft shown in FIGS. 2A and 2B,

showi ng the feed bar in the proxinmal-nost position; [0038] FIG 4G is a side
view of the feed bar and jaw retainer shaft shown in FIG 4F, showng the
feed bar in an internediate position; [0039] FIG 4H is a side view of the
feed bar and jaw retainer shaft shown i Aten@y DideketShownilong73-3ENDERUSDR) i n a
di stal -nmost position; [0040] FIG 5A is a side perspective view of an
advancer that is configured to couple to a distal end of the feed bar shown
in FIG 4A; [0041 ] FIG 5B is a side perspective view of another enbodi nent
of an adwmeaen wiltathe peoxirarednt @fithedaw ectainerheft tlwven diFGA] 2a0d 2B, shbeidgeed bar
shown i I?I% 4A; L0042rh FIG 6A.is a cross-sectional viewof a clip

advanci ﬂ'ﬁ SRdhant B PIKITRH MO POYEY S t he jaw retai ner assenbly shown in FI GS,
2A-2D, the feeder shoe shown in FIGS. 3A-3B, and the feed bar shown in FIG
4A, shopong] klte4F eedsibavieivivfalie feed brahd jaw @dineRkhaToshotinah FIG 4, iskéwing t he
clip track of the jaw retainer assenbly; [0043] FIG 6B is a

cr oss- stetfeadbar ing difabmostpesigipnp advanci ng assenbly shown in FIG 6A,

showi ng the feed bar noved in a distal direction; [0044] FIG 6Cis a
Cross-s i [ o i [ ' i I

R A B U L e e L GRS T i
and a ciniqoneespiph yithdhsprosieh! dnd ofatht yavorfetaitee shiedethewnah GEGH.12 Asardli 23, al

directi n;W.-9t Atftear ney tPoclgetml}lo. ; t10(%)513()7“3-36 (END5520USNP) [0045] FIG 6D is
a cross®5ectq gﬁa‘? \Plaew of PYRE acﬁl(bs Bavatei ng assenbly shown in FIG 6C,

showi ng the feed bar returned to the initial, proximl position, shown in

FI G 6A000R] FI6. #@ds a side drew chhefead arcind pavs tepgiher shafstiown in IGe4 B dvawiagd

posi ti Oglﬁih wn in FIG 6C %0046' FIG 6E is a bottom perspective view of

t he adv bah AR IR e BRSNS hosed within the clip track of the jaw
retai ner assenbly shown in FIGS. 2A-2D, showi ng the advancer in a

pr oxi MefoORWSKIGPPHIi$ 4 §ifé view of the feed bar and jaw retainer shaft shown in FIG. 4F, showing

the feed bar in a distal-most position;

[0040] FIG. 5A is a side perspective view of an advancer that is configured to couple to a distal

end of the feed bar shown in FIG. 4A;

[0041] FIG. 5B is a side perspective view of another embodiment of an advancer that is

configured to couple to a distal end of the feed bar shown in FIG. 4A;

[0042] FIG. 6A is a cross-sectional view of a clip advancing assembly, which includes the jaw
retainer assembly shown in FIGS. 2A-2D, the feeder shoe shown in FIGS. 3A-3B, and the feed
bar shown in FIG. 4A, showing the feed bar in an initial, proximal position relative to the clip

track of the jaw retainer assembly;

[0043] FIG. 6B is a cross-sectional view of the clip advancing assembly shown in FIG. 6A,

showing the feed bar moved in a distal direction;

[0044] FIG. 6C is a cross-sectional view of the clip advancing assembly shown in FIG. 6B,
showing the feed bar moved further distally, thereby moving the feeder shoe and a clip supply

disposed distally of the feeder shoe in a distal direction;



[0047] FIG 6F is a bottom perspective view of the advancer shown in FIG

6E, showing the advancer in a distal-nost position after advancing a clip
into the jaws of the surgical clip applier; [0048] FIG 7 is a side
perspective view of a pair of jaws of the surgical clip applier shown in
FIG IA [0049] FIG 8 is a side perspective view of a camfor use with the
jaws shown in FIG 7; [0050] FIG 9 is a top perspective view of a push rod
that is adapted to coupl e to the cam shéiamey PorkGNg: 109B7AGVENRSSEHRISNEBM
relative to the jaws showmn in FIG 7; [0051] FIG 10A is a top view of the
cam shown in FIG 8 coupled to the javvs shown in FIG 7, showing the camin
an initial position and the jaws open; [0052] FIG | OBis a top view of the
cam shopi43FIG| 6 iBa crowpdeedortabvteb@fjtlm/xélpsidmmmgmsfdnﬁhly ?howrsﬂnd‘ﬂﬁn@ﬁt he cam
advanced over._t in.aclo. oSiti FIG 11 is
2V op peRhs (e bR Aol orciPeipadtiot Banpinill S otk o o

di stal RBedkr skfe dnlR1if kigply Fedfaln Bfthd Adah@dd poSitioh BRIwAHIREDEY, Shown in FIGS

2A- 2D; [ 0054] FIG 12 is atop view of a distal end of the surgl caI clip
appl i er shovvn in | A showing the tissue stop shown in FIG

posi t i olf8de] lfé@v@%ﬁ atbvétoramgw%ww of:wheadmncmbsw iflg- stdlﬁpyseé w@a

partial e E;\Slﬁé&o%%é b@r}éﬂamw gs\éerﬁ&ytsn&mhﬂarﬁbs PR@D Ql'ibv% tegosticat mal clip
appl i er shown in FIG 1A =10 Attorney Docket No.: 100873-36 ( ENDB520USNP)

[ 0056] ﬁbﬁmalmqsspcaltwnde per spective view of a tr| gger insert of the
sur gi cal cI ip applier shown in FIG 1A [0057] FIG 15A is a side

per speciy, Sh Wnbe%# gfa(g%'t‘tﬁfb%ﬁ%@g\je%ﬁ%%gﬂkg%&va‘ﬁé’e‘%%&ﬁ f r 8 %ﬁ'b%r?athe chip

applier I's a si perspet 81w of the

ot her halvhndef int ddisthlemdstipasition afiéraxdvateimpra dlip intbltke Ja%Af tl{e&ﬁfg??dal 8igGppliér;i s a
t op perspective vi ew of a flexible link that forns part of a clip advancing

bl | cl h FIG. 17A
S PGy BAR Erwerofatel phipu o g pl e avisico Wi ARG LONT R e
surgi caFig.¢At p applier showmn in FIG |A showng a clip advancing assenbly

inan initial posi tion;

[0049] FIG. 8 is a side perspective view of a cam for use with the jaws shown in FIG. 7;

[0050] FIG. 9 is a top perspective view of a push rod that is adapted to couple to the cam shown

in FIG. 8 for moving the cam relative to the jaws shown in FIG. 7;

[0051] FIG. 10A is a top view of the cam shown in FIG. 8 coupled to the jaws shown in FIG. 7,

showing the cam in an initial position and the jaws open;

[0052] FIG. 10B is a top view of the cam shown in FIG. 8 coupled to the jaws shown in FIG. 7,

showing the cam advanced over the jaws and the jaws in a closed position;

[0053] FIG. 11 is a top perspective view of a tissue stop that is adapted to couple to a distal end
of the clip track of the jaw retainer assembly shown in FIGS. 2A-2D;

[0054] FIG. 12 is a top view of a distal end of the surgical clip applier shown in FIG. 1A

showing the tissue stop shown in FIG. 11 positioned between the jaws shown in FIG. 7;

[0055] FIG. 13 is a side, partially cross-sectional view of the handle portion of the surgical clip
applier shown in FIG. 1A;

-10-



[0061] FIG 17Bis a side, partially cross-sectional view of a portion of
the handle of the surgical «clip applier shown in FIG 17A, showing the clip
advanci ng assenbly partially actuated; [0062] FIG 17Cis a side, partially
cross-sectional view of a portion of the handle of the surgical <clip
applier shown in FIG 17B, showing the clip advancing assenbly fully
actuated; [0063] FIG 17D is a side, partially cross-sectional view of a
portion of the handle of the surgical @Attopeshoicke NoshHRI87336 (F¥RES20USNP)
showing a clip formng assenbly actuated; [0064] FIG 18 is a side view of a
closure link roller that forms part of a clip form ng assenbly of the
surgical clip applier shown in FIG 1A, [0065] FIG 19 is a top perspective
vi ew of [085@]Ildeutislaiside ehspectieumivest & wiggéranssitod theessurgiel clipprdier slevawwn i n

FI G 181#(}0 formpart of a clip formng assenbly of the surgical clip applier
shown i IJ—' G 1 A [0066] FIG 20A is a top perspective view of a closure

| ink coupler that couples to the closure |ink showmn in FIG 19 and that

al so f ojoos7]FaGt 154 1stafm’dd:ﬂ>dr$peémemlag obersatulfl of adéed hae couplgiof shie sukdignl e
Attorney Docket No.: 100873-36 (END5520USNP) applier shown in FIG 1A
[0067] 3PPEST SHOWN;ig FIG.Jét om vi ew of the closure |ink shown in FIG 20A
coupled to the push rod of FIG 9 and having one enbodi nent of a biasing

el ement [pd5S|Faces B Rer ddperdpROBRlvidw & the Bfhet BalfofaRé FRBbYs @wpr& shidwa ial osure
link shown in FIG 20A coupled to the push rod of FIG 9 and having anot her
enmbodi nElft 1845 a bi asi ng el ement di sposed therein; [0069] FIG 2] Ais an

enl arged side perspective view of an anti-backup mechani smof the surgical
clip ap rer&h i i w of a
pawl 2PROSTIBNCYR o 6 gﬁ%e-cag%ﬁlhg%ﬁg]gﬁg%?slh% HEi! Bt PR ga\d% \[éio 711 FIG
22A i s @msenlde of hastigidal glipcapplier shewniimhii. 1N, ew of a portion of the handl e of
the surgical clip applier shown in FIG IA show ng the anti - backup

mechani n ltl B

o ose- SUROEN Al e BTy igss SPOTRL vich B apO oy rTntile AT it

appl i ercliphapphierisho¥h @ FIZQAA s}mwinglgclﬁmaivamlng hmakblp mrachﬁmiummltmm a part| ally
actuated position;

[0061] FIG. 17B is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 17A, showing the clip advancing assembly partially actuated;

[0062] FIG. 17C is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 17B, showing the clip advancing assembly fully actuated;

[0063] FIG. 17D is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 17A, showing a clip forming assembly actuated;

[0064] FIG. 18 is a side view of a closure link roller that forms part of a clip forming assembly

of the surgical clip applier shown in FIG. 1A;

[0065] FIG. 19 is a top perspective view of a closure link that couples to the closure link roller
shown in FIG. 18 to form part of a clip forming assembly of the surgical clip applier shown in

FIG. 1A;

[0066] FIG. 20A is a top perspective view of a closure link coupler that couples to the closure

link shown in FIG. 19 and that also forms part of the clip forming assembly of the surgical clip

-11-



[0073] FIG 22Cis a side, partially cross-sectional view of a portion of
the handle of the surgical «clip applier shown in FIG 22B, show ng the

anti - backup nechanismin a fully actuated position; [0074] FIG 22D is a
side, partially cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG 22C, show ng the anti-backup nmechani sm
returning to an initial position; [0075] FIG 22E is a side, partially
cross-sectional view of a portion of theAttaneyidoaket Noe 19e873BeENDSEDUSNP)
applier showmn in FIG 22D, showi ng the anti-backup mechanismreturned to the
initial position; [0076] FIG 23A is an exploded view of an overl oad
mechani sm of the surgical clip applier -12 Attorney Docket No.: 100873-36

( END552@pisPyhasthonvFIGnlA) G 1A, [0077] FIG 23B is a partially
cross-sectional view of the overload nmechani smshown in FIG 23A, show ng

[oo76] 7 s 20B % Bl Sty AP 08l SRR TGrGH Atk b 10
nmechani $AFEHOwAd havifg Gne erdBddimeh@fh Bising@lepleasditgostd terdil | er appl ying a

force to the profile link causing the profile link to pivot; [0079] FIG
23D is a perspective view of anot her enphodinent, of an over| oad nechani sm for
, foge8] B65S I

use PEds 2 botigm xism qtdhe clogypniink shown in kG 9Acaupisd to theppehetady e

vi ew of o?Ffd.i9pdng%@ﬂh%ﬁﬂotﬁé}wa%enmiaﬁﬁg LB et Wi PSR th&kinp  appl i er shown
in FIG 1A [0081 ] FIG 24Bis a side view of a clip quantity indicator

wheel shown in FIG 24A; [0082] FIG 25 is a top perspective viewof a clip
quant i t Y00901 Bt @i Afipen erderged sifle perepectiypvigtianan anti-baokup owelanisghekthe shown i n

FIG 24; [0083 . ! ide, partially cross-sectional view of a
porti ons%'%lc Czllphagh%resgg‘?hfrﬁgﬁsﬁ‘r&gi cal clip applier shown in FIG A,

show ng novenent of the clip quantity actuator of FIG 25 and the clip
guant i t yOU76HFKEaRdB i pabpesfivdVi@wv 024 pawhoiefha0B84) ofFheGnt2i8kus macksintie
partially cross-s 1ct_i onal view of a portion of the handle of the surgical
clip app 9‘@}1“3ﬁ8m§ “n FIG 26A, showing further movenent of the clip
gquantity actuator of FIG

[0071] FIG. 22A is a side, partially cross-sectional view of a portion of the handle of the surgical

clip applier shown in FIG. 1A, showing the anti-backup mechanism in an initial position;

[0072] FIG. 22B is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 22A, showing the anti-backup mechanism in a partially actuated

position;

[0073] FIG. 22C is a side, partially cross-sectional view of a portion of the handle of the surgical

clip applier shown in FIG. 22B, showing the anti-backup mechanism in a fully actuated position;

[0074] FIG. 22D is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 22C, showing the anti-backup mechanism returning to an initial

position;

[0075] FIG. 22E is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 22D, showing the anti-backup mechanism returned to the initial

position;

[0076] FIG. 23 A is an exploded view of an overload mechanism of the surgical clip applier
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25 and the clip quantity indicator wheel of FIG 24. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON [ 0085] The present invention generally provides a surgical
clip applier and nmethods for using a surgical clip applier to apply
surgical clips to a vessel, duct, shunt, etc., during a surgical procedure.
An exenplary surgical clip applier can include a variety of features to
facilitate -13 Attorney Docket No.: 100873-36 (END5520USNP) application of a
surgical clip, as described herein and AttousyDocket Nox: 109873cR64BNPRFZ0USNBI eV er
a person skilled in the art will appreciate that the surgical clip applier
can include only sone of these features and/or it can include a variety of
ot her features known in the art. The surgical clip applier described herein
i s nmer eshpwnnh EM@ldd;t o represent certain exenplary enbodi mrents. [0086] FIG
A illustrates one exenplary surgical clip applier 10. As shown, the clip

| d h [ dle 14
AT et L ML N SRR AT el ng
12.  An ERpaveg el dsuldligxiotadGrsf dodithd o St With 1k profild link; | ncl udes a pair

of ~opposed jams 20 fornmed on a distal end thereof for crinping a surgical

ip. The_elongate shaft 18 can be rotata Y co pl ed t he housing 12, and
|t can EOHZMLFd@ 23C e Rariiadly kevsisesionlonew g ‘&?Pﬁa’ Héne«ghwmi%o%méi 8ve to the

housi NG 3 shl e the &éuké Mﬁé Ilbﬁ&ea%p%g £oRlead et prb @ik csmgstﬁé Efo(ﬁi’é lifK toP

applier 10 showA in he vari ous conponents w | be descri bed
i N nor epidet ai | be|OM/ [0087] FIGS. 2A-12 illustrate exenplary enbodlnents of
t he vari ous conponents of the shaft 18 of the surgical clip applier I n

gener aI @]fﬁf}r Jéagftn;]e% V\ﬂ; Qﬁarﬁlﬁ?efr tmb dlh-lgﬁ d‘fqﬁ%vgln QUh&hanibH 26 t hat

houses he shaf can inc a jaM/re aining assenbly 26
havi ng wahp@mgmehﬂmn$phehaft 28 with a clip track 30 and a push rod channe
32 forned thereon. The jaws 20 can be configured to mate to a distal end of

the cli shaft assenbl S vanci ng
nosentl (OB e cnanse R e ptar i fena B m e rebNaca S BeSiicalilie "5
that i sypaPhednti®FRe 19l;i dably disposed within the clip track 30 to advance
a series of «clips 36 positioned therein, and a feed bar 38 that is adapted
to drive the feeder shoe 34 through the clip track 30, The feed bar 38 can
i ncl udel0QR1 IddGattRis asddseyipy pf aglip ﬁ@&ntl%mﬁla%tet whed! ghayet @ KIS 24Adi stal end
thereof for advancing a distal-nost clip into the jaws 20. The shaft

assenbl prodB 18NS is a top perspective view of a clip quantity actuator for use with the clip quantity

indicator wheel shown in FIG. 24;

[0083] FIG. 26A is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 1A, showing movement of the clip quantity actuator of FIG. 25 and
the clip quantity indicator wheel of FIG. 24; and

[0084] FIG. 26B is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 26A, showing further movement of the clip quantity actuator of FIG.
25 and the clip quantity indicator wheel of FIG. 24.

DETAILED DESCRIPTION OF THE INVENTION

[0085] The present invention generally provides a surgical clip applier and methods for using a
surgical clip applier to apply surgical clips to a vessel, duct, shunt, etc., during a surgical

procedure. An exemplary surgical clip applier can include a variety of features to facilitate
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also include a clip form ng or canm ng assenbly, which in one exenplary
enbodi nent can include a cam42 that is adapted to slidably nate to the
jaws 20, and a push rod 44 that can couple to the cam42 to nove the cam 42
relative to the jaws 20. The shaft assenbly can also include a tissue stop
46 that can mate to a distal end of the clip track 30 for facilitating
positioning of the jaws 20 relative to a surgical site. [0088] The various

conponents of one exenplary clip advanditipgneydeskey No-ad @8I (ENDPIFHGING) - 14
Attorney Docket No.: 100873-36 (END5520USNP) detail in FIGS. 2A-5. Referring
first to FIGS. 2A-2D, the jaw retaining assenbly 26 is shown and it

i ncl udes an el ongate, substantially planar jaw retainer shaft 28 having a

pr oxi mappliemibn2fa sutdical climtae descdbedieereintad illustoaeif, thaddwangdi Stoaevemna 28b t hat

is adapted to mate to the jaws 20. ile a.variety of chni ques ¢an be
used t 8RR éﬂl{fﬁgn g}ecﬁﬁ W) ag@%‘%&“&@ pgical LliP ARRIST R} m§bi’§1@ toan(%OPS 0?t he outer
tube 2hesd RatufQ ahd/bb's chRineRide ARAGIBNGthé Teatie® khdéWar irehel a2 83hé niekivslesipt eet h
31 formed on opposed sides thereof that are adapted to he received within

cor r espemigr descrsdeherain isoperalyripisnded i repsesenisyrtaia cxeraplpry aRodBIREY t ube 24,
and a cut-out 29 formed therein that allows the opposed sides of the

br OX! MAlosBIACEEA il B ARKIGRE bxQMpIh shidic] Aipplieidho. AL MBLhI (kAP apiiRp1G UL - Out

29 al | ows e oppose es of e proximal end 28a of the jaw retainer
shaft 2énctadlybecledeeprhesseg12 baangla statmmagnivniierl 4enéa mdvebledandle pnirigger haft 28
is inserted.in.the outer tube.24 ce the teethh 3 [ i gn hth the
cor r es PBhBIRYY e‘??flﬂﬁé%i Web!‘ﬂ%s‘%{%r%? g‘BEg ‘ils,haﬁhlg D e(r)lg? ﬁr%?ladéengmgggwgf the jaw
ret ai ngrd § hifide?S piit bl oppdbed jawt Q0 Fdrfne@bh gidied] enditHefUdP Fo SHaiNurgediat i on

t her eby causi ng tﬁe teeth él to extend into the correspondi ng openings to

engage cimeTkaplengaeshaind 8 gan be rogatehl s equpleddo the horgipg 1 gendil capdiadided t h r espect
to FI i . { feat: t § ressi on of
the opa g 2 B e L R e . AP R GR35

dur i ng expdededofiew hithd ewigrel ¢lp gppBerelftshawu irdeltt. 41, endtbagagessempofientshill eet h
31 fromthe .}g‘?%;er tuﬁe é4. 0089] A variety of techniques can also be used
to mat 8 fFETBREP Mora A2 BHORF the jaw retai ner shaft 28 to the jaws 20,
however in the illustrated enbodi nent the distal end 28b of the jaw

r et ai N0 NEIAS. 28- iitlhistthesSexempti-abmbedimentt 81 e vigaisttorpohananefthé startelign f or

V\rrﬁ_t i ng vviht rsl ciocr respondi n% qr otr lfle;sli ons.or t ?ét h 24 ;‘ or med qn t r;e 0j ae\r/vs 20,
i ch @i the swgical dipporbier [0n Thgeneral feteming BdlGw Bthhshaldifdaeludss apogier 7. The
teeth 7fealliRivhaudal MeéisHit caRpdreRR, Which Bf ih@8e 2w Rialfing assembly 26 having

a jaw retainer shaft 28 with a clip track 30 and a push rod channel 32 formed thereon. The jaws

20 can be configured to mate to a distal end of the clip track 30. The shaft assembly 18 can also

include a clip advancing assembly, which in one exemplary embodiment can include a feeder

shoe 34 that is adapted to be slidably disposed within the clip track 30 to advance a series of

clips 36 positioned therein, and a feed bar 38 that is adapted to drive the feeder shoe 34 through

the clip track 30. The feed bar 38 can include an advancer assembly 40 that is adapted to mate to

a distal end thereof for advancing a distal-most clip into the jaws 20. The shaft assembly 18 can

also include a clip forming or camming assembly, which in one exemplary embodiment can

include a cam 42 that is adapted to slidably mate to the jaws 20, and a push rod 44 that can

couple to the cam 42 to move the cam 42 relative to the jaws 20. The shaft assembly can also

include a tissue stop 46 that can mate to a distal end of the clip track 30 for facilitating

positioning of the jaws 20 relative to a surgical site.

[0088] The various components of one exemplary clip advancing assembly are shown in more
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substantially co-planar with the jaw retainer shaft 28. [0090] The jaw
retaining assenbly 26 can al so include a push rod channel 32 forned thereon
for slidably receiving the push rod 44, which is used to advanced the cam
42 over the jaws 20, as w |l be discussed in nore detail below The push
rod channel 32 can be forned using a variety of techniques, and it can have
any shape and size depending on the shape and size of the push rod 44. As
shown in FIG 2D, the push rod channel Atomgy PpsietiNg.: ak0p873136 (ENDSSHUSNIDyY

wel ding, to a superior surface of the retainer shaft 28, and it has a
substantially rectangul ar shape and defines a - 15 Attorney Docket No.:
100873-36 ( END5520USNP) pat hway 32a extendi ng therethrough. The push rod
channelded ic BHGR12865 eReferrthgdiretrtg FAGS. 22y-2Dnthy javaregoning essemblyt J6ais sledvai ner

shaft 28..A person skilled in the art will appregigte that the jaw. retainin
2 s enbiap SIS SR sbheebuhealy aftoi i senRPoiSE nd nuh Shroumat 288 at f ng.
NDVene fhat @atdsNE thefusdd titRB444ndM dibtaNerdpBb &ha? ma@e& Binbte 18 tiRfjak 120 swhge cal
clip applier 10. [0091] As is further shown in FIGS. 2A-2D, the jaw

r et ai niarigrigy & Hashniques can ke ypeddo imads the eroximaljeng 283 afcthe v reiesy shafe?&loo or

f or med I: A i i G face of
e avs Sfigbe 3 B @R Sl nbHO ML TR Rd 28 RO RN oM 200 Do
of t he gnapposed salesnthereshitiht ar@ 8dapoedatb lbewecaiveld stithin conctsiBAdingfholds@r opénngsr ack 30

to be substantially .aligned with th |.a . In . use, the . clip track, 30 is
cont s qapeanounuBRed heBle bl e pharE pd firped sich el Sufes Be pHESEH Sy of 1
Accor digiizh ¥f the pRxEhalRknl 88 ko Ee6? tb REMUAP AP PRSAG®IAEhE Bhtsut 30 @10 t hat

are adapted to seat opposed of one or nore clips therein, such that

| egs
t he | edhe eiposadesides ioitiﬁlea)rr@dmakezr@?%y of theg#e eetainerishefh 88 tmbs spappressed toiatd enpl ary
enbodi L, . . f-1 qur at { clips
that - argoprothetuh i b AE el R 830 ns G B AR beA% Oteahl el Bl 211 P
per son aligndd veith tha cotespandingwpdnirgpr the ioateetubb a4, théproximgend 2Bz ef thajasv
configuration t.he clip.track 30 can vary dependi ng on the.shape, .size,
Snd conrRbederan i esimb i SREEeh anco T sonRGALel Mty A A ey
adapt ed 11§ eRend RELIhY 86rréspBhdhgopdiips B EHgageth¥ Blife2d. A wall B&liscils&&hni ques can
be used, instead of a clip track 30, to retain a clip supply with the

el ongatreorg Hetaid below wittpgspect tpHAGe#A pthe devdde 0 alsgandndsx feplrafedrevevier al
: _ iy v . ' q
choe a9omARSybR0 e phRE e &' ind it PR By deHIkalizty s JRR AL AL

of the device to prevent accidental disengagement of the teeth 31 from the outer tube 24.

[0089] A variety of techniques can also be used to mate the distal end 28b of the jaw retainer
shaft 28 to the jaws 20, however in the illustrated embodiment the distal end 28b of the jaw
retainer shaft 28 includes several cut-outs or teeth 78 formed therein for mating with
corresponding protrusions or teeth 94 formed on the jaws 20, which will be discussed in more
detail below with respect to FIG. 7. The teeth 78 allow a proximal portion of the jaws 20 to be

substantially co-planar with the jaw retainer shaft 28.

[0090] The jaw retaining assembly 26 can also include a push rod channel 32 formed thereon for
slidably receiving the push rod 44, which is used to advanced the cam 42 over the jaws 20, as
will be discussed in more detail below. The push rod channel 32 can be formed using a variety
of techniques, and it can have any shape and size depending on the shape and size of the push
rod 44. As shown in FIG. 2D, the push rod channel 32 is fixedly attached, e.g., by welding, to a

superior surface of the retainer shaft 28, and it has a substantially rectangular shape and defines a
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di scussed in nore detail below. In an exenplary enbodinent, the clip track
30 includes a quantity of openings 30c that corresponds to at |east the
nunber of clips adapted to be pre- disposed within the device 10 and applied
during use. The openings 30c are preferably equidistant fromone another to
ensure that the tang 82a on the feeder shoe 34 engages an opening 30c each
tinme the feeder shoe 34 is advanced. Wil e not shown, the clip track 30 can
i nclude detents, rather than openings 38@¢omey Dpeketbia.:i 19687336 (ENDISE0USNRIL ur es
that allowthe clip track 30 to engage the feeder shoe 34 and prevent

di stal nmovenent, yet allow proxi mal novenent, of the feeder shoe 34. The
clip track 30 can also include a stop tang 118 forned thereon, as shown -16
At t or nathBag R24 eﬁmdinﬂﬁ@ﬁﬂﬁem (Thkipb g20dsShiRine] 32 ¢an@lso2Btentl hingiad oebﬁlgct i ve

b d f he feed h
or cvente TR ARe G120 R ch PeraL ARy A ARttt pet (oh g TS o

wi Il b%sseﬂﬂﬁﬁl@&&d nbEheRWio fﬁbﬁldsb@ﬁsﬂ @8 hanh8] T0for RRURatehMAGV eRieyt 6ff the
configurations, in one exe enbodiment it is in the formof two

adj acerpush @ﬁé““t"h‘ﬂtm theredongateshiplt 89?1%eé¥fé{°hléﬂlptaéplé%cll Opse a portion of the
clip track, thus allowing clips to pass therethrough. [0093] An exenplary

f eeder &é@l?A%‘}s SN BYn i PO 2AJe b jabeleh i o 3B 2638 aROthchdacGan be

adapted to'directly driving clips thro the Tlip track
f eeder ckihowecl320 mated theveso ar formed dteyeonf Tbg nlﬁp gankaOi io slowramdted tosa méetryor of ot her

t echni he used t ri,ve s thr h th clip,tr

exonl AR Qe A et fe ol ol R belaupd ikl el Sabadondoe” witn
pr oxi maktaimBoshdft 8 ab alkdvels ik encB@(bb of theclih wdcil30ende &ﬂi@taﬁﬁﬂlﬁﬂlgﬂ&amtﬁd'net 0
cradl e the  proximl-post clip in the cllfﬁtrack 30 to @ush t he, C|Ip(S)

t hr ougHaWwhed- dnjuse, thesdip tsk 3PhS<fqﬁI§gmief1m°@ teagt engefst RIFLPT ®f, the
di stal cﬁggth%h] '&cc%khﬁlzg%%e akd ﬁfac\&?@*&%ﬂﬁféllfd%gﬁcﬁ@& 5100 rA1s%0a %Rﬁ%ﬁ afd ght

portion istal” end 34b also i udes a rectangul ar - shaped
not ch 3dapted mrsm;wppm:léﬁga of one el thergichips thhesina sivchribasthellggs of thagigera

mor o odvany BBl Prord SRBES ans i dGmooBf ol e @ ek po MnBbndi ng on the

conf i gubafigueed t@fseithﬁoﬂhbv?mty@hps)ﬁhﬁlﬁfre fleQtisposedmigia Mhesdlip tbﬁk Bgdused with the
device 10. [0094] In another exenplary enbodi ment, the feeder shoe 34 can

al so i rieanyfsturiagt Arrsssonskilled én the el gprrecipte Hhl Bieshepco pize(fad carfimrationoe 34
Wi thin fehie c(fll;)'tﬂcﬁ B@Edh \;)ﬁgy dé'y%qdl'hg ont 'tlgssrhgﬁ'ét, kl%,la}{d configuration of clips, or other

closure devices such as staples, adapted to be received therein. Moreover, a variety of other

techniques can be used, instead of a clip track 30, to retain a clip supply with the elongate shaft

18.

[0092] The clip track 30 can also include several openings 30c formed therein for receiving a
tang 82a formed on a feeder shoe 34 adapted to be disposed within the clip track 30, as will be
discussed in more detail below. In an exemplary embodiment, the clip track 30 includes a
quantity of openings 30c that corresponds to at least the number of clips adapted to be pre-
disposed within the device 10 and applied during use. The openings 30c are preferably
equidistant from one another to ensure that the tang 82a on the feeder shoe 34 engages an
opening 30c each time the feeder shoe 34 is advanced. While not shown, the clip track 30 can
include detents, rather than openings 30c, or it can include other features that allow the clip track
30 to engage the feeder shoe 34 and prevent distal movement, yet allow proximal movement, of

the feeder shoe 34. The clip track 30 can also include a stop tang 118 formed thereon, as shown
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prevent proxi mal novenent of the feeder shoe 34 within the clip track 30.
Such a configuration wll ensure advancenent and proper positioning of the
clips within the clip track 30, thus allowing a distal-nost clip to be
advanced between the jaws 20 with each actuation of the trigger 16, as wll
be discussed in nore detail below In the illustrated exenplary enbodi nent,
the feeder shoe 34 includes a tang 82a formed on a superior surface 34s

t hereof and angled proximally for engadyitergeyoBeckst Nohel 00§78436 (FNDSSOUSKRr ned
inthe clip track 30. In use, the angle of the tang 82a all ows the feeder
shoe 34 to slide distally wwthin the clip track 30. Each tinme the feeder
shoe 34 is advanced, the tang 82a will nove in a distal direction from one
openi ngn Bl& 289 that iseeffieetkte tope rhgage®by a corrdshending ot taag Korded onhie ﬁeed}agenent of

the tang 8 V\nththeoenl 0 orn ket No.. 10087

(BN o 28ekEp Tyt Bousest o B ieeder i £ bsOaH dNTale st B Os ACEILEE T om

MOVi NG dc@skdBeIbY. tThe k® ﬂg 118 cbxlﬂﬁavem'\%\/iht?l&' cOERukdtRAs, bASindrelexBBpidgscr i bed
in nore detail bel ow In order to facilitate proxi mal novenment of the

f eeder esthodinBat ifix nithe h‘@oé rwcpam@ektaé@that etxwéldft@wérons Aethg4o epglosglaso
i nclud ofti Otnaori}gl_ﬁB%l%t;agﬁ r[Elgs "?@é‘é&?‘:lg’%‘g&ﬁﬁ}& e 34i thereof, as shown in

FIG 3 ngaged by the feed bar 38
(FIG 4A) as the feed bar 38 is noved di staIIy The inferior tang 82b is
siml ar[O@%]Wme:xsmpkar)i foeder aimge Bi2ia shawrt inamore idetaid anFIES. aAgind 3 Bppukitea bey. | n

Focy bonapgd Tirenfi b0 fFs Gous wr oS a3l Mrhile 1 seebillor J4 gl PiGe 53 | °

di st al Iv)Anacy opé(ﬂﬂ%hﬁlhﬂhd”lﬁﬁld gl &ty 6 Lo thérttbihRiqubecadl beiséd @Civ3QlipsTtheovgh @k bar 38
can then be noved proxinally to return to its initial [)OSI'[IOI’I and the

angl e oliprek 3hine erempiary cobedipent the feede shert basq: asneratlp cloggatgdhappt o t he
next defiifrofithal MdWGlal dhal 8%, BEEITRAis3Pend ML REFUL Q4 esataeltaafé th@ variety of

ot her ur es ra er t tangs openi Oc or detents 84
can be prsenatmogehip irothe chptmckﬁﬁ tocp‘usln the Cflp(eliélmlghcbhae 6349 twwkHDn Inthe clip track

30. [00 revi ousl t eed 3 als include a
Stop { dlibaten AR RS b RS et G b T s b B  heb A 2 57 nka S choe 34
when t RBage@@dRE p&kior oBé clis The diftel clid SUBbsoRRludePsdctdngiilanEithptdiBsteh 3L NO
C|IpS remaining in the device 10. Wile the stop can have a variety of

conf i gUpreddhgeindpradowang thaadvamesri40ie engegea éwtawwt dirrndgdyanceitia@ ton t he
feeder i@b&@ %élwggge ?&8&% h%r%@e@w%m.e"rh@amﬁl LRC34p¥An| S cofiREARLNY the stop

tang 1 ormed on t
dependmg on the configuration of the clip, or other closure mechanism, being used with the

device 10.

[0094] In another exemplary embodiment, the feeder shoe 34 can also include features to
facilitate distal movement of the feeder shoe 34 within the clip track 30, and to substantially
prevent proximal movement of the feeder shoe 34 within the clip track 30. Such a configuration
will ensure advancement and proper positioning of the clips within the clip track 30, thus
allowing a distal-most clip to be advanced between the jaws 20 with each actuation of the trigger
16, as will be discussed in more detail below. In the illustrated exemplary embodiment, the
feeder shoe 34 includes a tang 82a formed on a superior surface 34s thereof and angled
proximally for engaging one of the openings 30c formed in the clip track 30. In use, the angle of
the tang 82a allows the feeder shoe 34 to slide distally within the clip track 30. Each time the
feeder shoe 34 is advanced, the tang 82a will move in a distal direction from one opening 30c¢ to

the next opening 30c in the clip track 30. The engagement of the tang 82a with the opening 30¢
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track 30. The third tang 82c is positioned such that it will engage the stop
tang 118 on the clip track 30 when the feeder shoe 34 is in a distal-nost
position, thereby preventing novenent of the feeder shoe 34 and the feed
bar 38 when the clip supply is depleted. [0097] FIG 4A illustrates an
exenplary feed bar 38 for driving the feeder shoe 34 through the «clip track
30 of the jaw retaining assembly 26. As shown, the feed bar 38 has a
generally el ongate shape with proxinal AtipraexiDeeket Neri d08I846 (ENDF5200RNP)

proxi mal end 38a of the feed bar 38a can be adapted to mate to a feed bar
coupler 50 (FIG 1B), which will be discussed in nore detail below The
feed bar coupler 50 can mate to a feed link 52 that is effective, upon

act uat iim the@ﬂipttﬂaek 3('1) wiilggrewerft@;e feedes bhagaid| fyormmeeing ipeoXimely tyanetudBtoithe a di st al

direction.with h&ngat ebsﬁ%ft 1ﬁ't J%el@wdi stal end 38b of the feed bar
38b carPr%VéO‘Ed’éfBlPB‘ar ”138“ f EYE Eh " dOVEAERY P56 40' , exenplary -18 Attorney
Docket No.: 100873-36 (END5520USNP) enbodi nents of which are shown in FIGS.

5A and 6@)5 hadder 1o fadfifiartpraeimabmdvénvent af e $dedbr sios B4 elithin thelcBpasadon t hi n
be .di scussed in re detail

the cli rack 30 into the jaws 20 ich wll
bel ow. F@%’f shee %fév.absaéwu%t@%%%np%mbﬁhm frrier suHfacosid thereoffs f eed bar

38 can pgh UtaIGR 3BeRL UliGwing theoﬂ’eé‘dé’?Qﬁoe%Qer'b% a@éHE’}fthUF@edodaP% Gsuﬂ%s of the
proxi mal end 28a of the jaw retai ner shaft GS. 2A and during use

of the tiefeedbart38 lprr@vechdlstaﬂm Hemingdriodlagg ﬁé‘ag?esmemr t@thetﬂueemceéang 2 in thabm t he
gﬁéer 3tg g% bzefaH%le$ B%g?r%a use gac%q% mfaeeh bat> %‘59 M moﬁflegﬁbsta?ﬁ yiad 4(% er%tlﬁ pr oxi mal

an 1 nc e a protrusion her eon t hat
is ad agblendedtlﬂ tixfeedishr 381can ertgage mpe;ﬂbﬁ@ t25h §20rane hdvie thideedur koot dieity 28a of

th t haft 28. 38 | .-
pogl Jt %gd(eefe?%ﬂgr d disenice Wéh’tnrthﬁglé’r traf% %Oeef?lﬁ ?%?H bab%%]é%&b?rt li?eo‘%"(’)é(dltﬂrﬁrgx‘ "ﬁy rusion
39 wil i, P&urﬂ%hg h@mgoﬁﬁoﬁ g4 H{e%gl'g%lft}ﬁ:']ﬁlfeﬁgr tRESEPRNI b weihe 1A BN i N

FIG 4B, allowng the proxinal 28a of the jaw retainer shaft 28 to
conpr e§i;d¢ tmtcailhb @thdh@ns%fqrm%lrt tbe ﬁed der 3&tAs priwoudyineted tanseieypf oken t he
feedb i ads oSt tli enthe ri 16 is in at
| east 'érﬁ 2 ef&aglt%r@% ?n%ﬁl?en"{gﬁgai) S |on §>e us?(f B %%lm tioned at
an int Gﬁmdieﬁﬁ(ﬁ‘th@f‘eéddr@ﬁbe aﬁwmammedlipttalaemeeth 31 as shown in FIG 4C, to
prevent conpression of the proxi rral end 28a of the jaw retainer shaft 28.

This i t i cul arly advant r use, of the device, t he
protr ujp@% 2§ pgmlqusé'rrg%wpeigl& % g}F g%%scéﬂéléa e agion rﬁé‘"f‘ﬁ%’?’@? Seher
shaft 28adapRMid fisp ek efentlof R 8éiet tHdedd Wieh RS febdi® sKRVI4Ci8 in MBidisealmdsS. 4A-4C

illustrate a protrusion 39 having a
position and there are no clips remaining in the device 10. While the stop can have a variety of

configurations, FIGS. 3A and 3B illustrate a third tang 82c formed on the feeder shoe 34 and
extending in an inferior direction for engaging the stop tang 118 (FIG. 2B) formed on the clip
track 30. The third tang 82c is positioned such that it will engage the stop tang 118 on the clip
track 30 when the feeder shoe 34 is in a distal-most position, thereby preventing movement of

the feeder shoe 34 and the feed bar 38 when the clip supply is depleted.

[0097] FIG. 4A illustrates an exemplary feed bar 38 for driving the feeder shoe 34 through the
clip track 30 of the jaw retaining assembly 26. As shown, the feed bar 38 has a generally
elongate shape with proximal and distal ends 38a, 38b. The proximal end 38a of the feed bar 38a
can be adapted to mate to a feed bar coupler 50 (FIG. 1B), which will be discussed in more detail
below. The feed bar coupler 50 can mate to a feed link 52 that is effective, upon actuation of the
trigger 16, to slidably move the feed bar 38 in a distal direction within the elongate shaft 18. The
distal end 38b of the feed bar 38b can be adapted to mate to an advancer 40, 40', exemplary
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rectangul ar cross-sectional shape with rounded edges, the protrusion 39 can
have a variety of other shapes and sizes. For exanple, as shown in FIGS. 4D
and 4E, the protrusion 39' has a cross-sectional shape that is somewhat
triangular with a tapering end that is adapted to extend between the teeth
31 to further ensure that the proximal end 28a of the jaw retainer shaft 28
can not be conpressed during use of the device. Mdrre than one protrusion
can al so be used. For exanple, FIGS. 44ttdieey Dbckst Nat: 10887635 iINDSSOUENENt i N
whi ch the proximal end 38a' of the feed bar 38 includes two protrusions
39a, 39b forned thereon and spaced a distance apart fromone another. The
two protrusions 39a, 39b w il prevent conpression of the proxinmal end 28a of
t he | ambodinaantsarf vaidf dre AbwihiaFIGEeS A endSBahat38efifetive teadrpreaxdistalmox stip

ition, . in FI 4F, d the feed.Db 8 is i di stal - t
Posi 11 Ghipof2 HBheic ek 38 o BB ARLRE MR RIS R PR O (o

jaw retai ner shaft 28 can only occur when the feed bar 38 is at an

i nt er NgQogH] angiéds@nnauﬁhed, il prokignal et IBadY tiey e PP I38ican el ldieviefietthe
protrusions 39a, 39b, as -19 Attor ne)(l Docket No.: 100873-36 ( END5520USNP)

shown ipevERGoMpEssiop O die orpossd sidgs abthp proximilsnd 28epk the sravretaings shafbd bar 38

can in . t S ] . [ i nferior
Cang BIEIE 2ANRAR) BRify A MeXyditbe 16 BHeit ol AN Bisk o BHGRGI IR 3L T 20 O
but i n fam theenizr arbg 2d Mo dnenexemptaneerhbabimbaty sie@nHAS S ad Ad&h thetproxamabledent s 84

that caqrresponds .to,or is greater tha uantit f .cli dapted. t o be

ol | vertBa ohiregid abof e eoe Bhimpd 35 futed Bsrsph BtiadeBia T aPe it St 4

t han t hige 6peaitai D Yo@hedGh ikidspradiaal e 182 JFehedeW irdteineckhal 8t Wehetlaléd feed B4 By way
of non-limting exanple, the feed bar 38 can include eighteen detents 84

f or med 38HeMed proxigal-giost Rasitiondl-& eVyben the Higgry Isisihat orfngopitient thedueEesian t hi n
the cli - : i i I : : dvance
the fee e‘%ﬁlgﬁ 8§gﬁnesd e%\lt/l gﬁt@%ﬁg{alf %E@;Hﬁﬁ% ﬁ%?@gf g}é\%vsgﬁgp E‘fgpg}e\? g::’]'? @%ﬁﬁlg Iﬂ%ps into
t he | awsoxdfhaf and 28p pf thegdw oetainditshaltl @8 enteenBess &0 alaw the shalt 28 ér dideyntethe di st ant

fromone anogt her .to sure, that. the.feeder. shoe 34 i s engaged .advanced
by the HEIAE SR Fe b Pris T CUaBEP I8N Lekvathegare OO0 FIl T oeq
bar 38 1eaa pdriflly d16det PBsifloh)S e PrRrisRNSIMll B pbéiBoRddRi Bh iRérmiERMBITBEU oA t he
feed bar 38 relative to the clip track 30. Such a configuration will ensure

t hat t Hdjaresdethe sede3 Bes shpwnag§ikh 3 toaprpyd eqraprassitid fdhs praniseal ead B8 9fre t he

tri ggerthél'ngvi retaftet HRARSS: THIES ﬁmicagx\{ﬁ‘g&jaﬂﬁgeous during use of the device, as the
protrusion 39 will prevent accidental disengagement of the jaw retainer shaft 28 from the outer
tube 24 during use of the device. While FIGS. 4A-4C illustrate a protrusion 39 having a
rectangular cross-sectional shape with rounded edges, the protrusion 39 can have a variety of
other shapes and sizes. For example, as shown in FIGS. 4D and 4E, the protrusion 39' has a
cross-sectional shape that is somewhat triangular with a tapering end that is adapted to extend
between the teeth 31 to further ensure that the proximal end 28a of the jaw retainer shaft 28 can
not be compressed during use of the device. More than one protrusion can also be used. For
example, FIGS. 4F-4H illustrate another embodiment in which the proximal end 38a' of the feed
bar 38 includes two protrusions 39a, 39b formed thereon and spaced a distance apart from one
another. The two protrusions 39a, 39b will prevent compression of the proximal end 28a of the
jaw retainer shaft 28 when the feed bar 38 is in a proximal-most position, as shown in FIG. 4F,
and when the feed bar 38 is in a distal-most position, as shown in FIG. 4H. Compression of the
proximal end 28a of the jaw retainer shaft 28 can only occur when the feed bar 38 is at an

intermediate position such that the teeth 31 are positioned between the protrusions 39a, 39b, as
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only a single clip into the jaws 20. Wile a variety of techniques can be
used to control the distal of novenent of the feed bar 38, in an exenplary
enbodi ment the feed bar 38 can include a protrusion 86 formed thereon that
is adapted to be slidably received within a corresponding slot 88 (FIG 2B)
formed in the jaw retainer shaft 28. The length of the slot 88 is effective
tolimt novenent of the protrusion 86 therein, thus limting novenent of
the feed bar 38. Accordingly, in use théorneehogkst Ngg 19887336 (ERRSHOVSMRN a
fixed proximal position and a fixed distal position with respect to the
clip track 30, thereby allowing the feed bar 38 to advance the feeder shoe
34 by a predeterm ned distance with each advancenent of the feed bar 38.

[ 00101]shev1Gn H&. 4Gl ust r at es one exenpl ary enbodi ment of an advancer 40 that
is adapted to mate to the distal end 38b of the feed bar 38 and which is

£t ! . . o : S i e i
20, A JOPPLRs Yot WBaBreii B andRiShed sed sk 0y LB ot Bt lilde 12 1 P0
bar 38, forled thereihHer dnighging thetisfdriemtmg’ 2befotmdden the fecdershoeB4l TRaquehtitylod

advancer 40 is in the formof a fepml.e copnector that is adapied to_receive
t he maldsteRSSACER B3ry+ Bt iR Sremplasy a‘i“g?a ’I“e‘étﬁge -Feﬁé)gﬂt%gg}aﬁéﬁ“wﬁkéftgmts. 84
100873138 c§ENPERRRISNR)or 38R 0 o (H8nfi 988 cBRaddfed TR AAVERESY (i QIRiET6r abl y
fixedly mates to the feed bar 38, however it " can optionally be integrally

f or med andl triere prefefabdiit bag orggnorg detenti &t than & duargity of cliph eddptesttobgdeBeréds

pref erabl t.ed e a.clip intgt | : | stal
end aon ol FRESHE, B3P VAR Tl bRoisll el a8 p P nEe b M 215
90 f or readorniedrtieeein fdidelieéring uahen chipsrihar are Pte-disposbdbwithia thaclipetrack3d0. shapes

and sizes, but_in one exenplary eppodient jt_has an el ongate . shape with a
recess S@QMS‘?’!@HW“H“FH%WH{}T‘E feqd t@ﬁg? forpsvanse %#ee%éé‘eqw EREBGHESpor t i on of

a Clip.therd}@dohiRRR Rlekf c'[i?_@%th%%v&am 6 REphIERRAN AR Y RAtstAGPALS | cul ar
configuration of the clip. The clip-pusher nmenber 90 can al so extend at an

angl e ipreferablysevidistantifromenk enothértth ensuspidat the Eeder shomdft tsiezaestl anki s A of the
N g TR i RRP L B B ORG ALh BUPsd 5a L gr pusher member 60 o

I
extend I rac 0 engage a clip ile the remai nder of the
advancer 40 extends substantially parallel to the clip track 30. FIG 5B

i 11 ust (6d1es] amofebdbare8eap bhizb ynchndeadearertto oénte] thel anpuptsireovamenbef th®0' of an
advancer 40' . 1n this enhodi ,othe clip-pusher nmenber 90'_ i sli,ghtly
or o maFACRH SHEA S LEETE APt cvieBd cGnh BBl RS a1 PR IRE g
t her eofig advndéd @ predeltem AN ANEACe 62hGRIL (BOHRYE FINd 1NN ARereBY 3dvhitEng
di stal -nost clip disposed wthin the clip track _
only a single clip into the jaws 20. While a variety of techniques can be used to control the distal
of movement of the feed bar 38, in an exemplary embodiment the feed bar 38 can include a
protrusion 86 formed thereon that is adapted to be slidably received within a corresponding slot
88 (FIG. 2B) formed in the jaw retainer shaft 28. The length of the slot 88 is effective to limit
movement of the protrusion 86 therein, thus limiting movement of the feed bar 38. Accordingly,
in use the feed bar 38 can slide between a fixed proximal position and a fixed distal position with

respect to the clip track 30, thereby allowing the feed bar 38 to advance the feeder shoe 34 by a

predetermined distance with each advancement of the feed bar 38.

[00101] FIG. 5A illustrates one exemplary embodiment of an advancer 40 that is adapted to mate
to the distal end 38b of the feed bar 38 and which is effective to drive a distal-most clip from the
clip track 30 into the jaws 20. A variety of techniques can be used to mate the advancer 40 to the
feed bar 38, but in the illustrated embodiment the proximal end 40a of the advancer 40 is in the

form of a female connector that is adapted to receive the male connector formed on the distal end
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30 into the jaws 20. This is due to the positioning of the feed bar 38,
which is slidably novable between a fixed proxinmal and distal positions, as
previ ously discussed. [00102] FIGS. 6A-6Gillustrate the clip advancing

assenbly in use, and in particular FIGS. 6A- 6D illustrate novenent of the
feed bar 38 within the clip track 30 to advance the feeder shoe 34 and clip
supply 36, and FIGS. 6E-6F illustrate novenent of the advancer 40 to advance

a distal- nost clip into the jaws 20. TAtomeyrPoskehiNg.:i 19087RE6 (EANPSFOYSNR t hat
are used to actuate the clip advancing assenbly will be discussed in nore

detail below [00103] As shown in FIG 6A, in the resting position the feed
bar 38 is in a proximal-nost position such that the protrusion 86 is

posi t i Gbaf thedzddrimk B§. Whe drdvmnczdnéoeterﬁﬂgldyéxsdlpma% to thetfbe bar 34, hoewteaéIriEr shaft

The | odor BETOTBP AT [ TpnaRRt hedectana OEnSe 8l ek ofhetalypt 38T N

pr oxi meyrefdiably aﬁ@;ﬁed foQidvanée cihb ato tHGaws Q@@rﬁd s thaagstal 2ad a0b bde hdRdedr shoe
34 is engaged with the prOX|na -nost or first oEgnlng 30c, formed in the

clip tAQ@anqus figF exaEnle, grebiRinvaher mombeed fosmed therepae die cliprpusheumenher t he

i nferi irst
ot ant 2052 B AR b Epel SEEGTes 0 it oRnBRR) LEORRRCRS! HESH AdiEut!

( ENDBSEEl;JSNﬁ)h .mzess 192 tftvenefler thelibistal 38 theweoih férivadtingtihe bightgrdaroon d)ﬁmglp82b is

bi ased ﬁ or d ection,b éhe fﬁhed ba{ 38fT deh in the
Feod: batmesPa il ehest 0 ot R0 g T e ilag FRifieh High S IR TenAbe | Soc
i n the &ipipsHer AekbdPIBER disdkend ab 8l indl superst dBO&fon W RspeRt o-a AS | S
further shovvn in FIG. 6A a series of clips 36, |abeled sequentl al |

361, 3dongitudinal axis A @f the adparcert). nij,wb asopfigirationaiews thel glip-pushes msaatier ned
wi thin tI) Qﬁet?d hﬁ)etthé s trg& ﬁj t%teﬂ% ggfa cthg lfn?eetggkﬁm gflthegg da]ngé‘r] OL&?&ds

actuation o trigger IS advance causi ng
the prsobstarsiabyip@6lldl o Ehlewdp tredcls3 @l FIG. \ﬂBuﬂlusnateblencshﬂtex&aplaAsemHuellmeﬂdf bar 38

rmvesdstall t he 2h.on e feeder sho $JId6IntO
Thect ) eip el memssndf APt Evented 98 0% Bl imner B LS he Getbinoe e
feed baligf mbrehafowaad ithas b ksl rededsent fodddd ﬁq%@a\g@gﬁlogmdlﬂﬁe‘rafﬂ Of udeang 82b,
as shovvn in FIG 6B, and to nove the feeder shoe 34 and clip supply 361,

362, etthe advanegr 4P sangngags andadyaige oply t%m@ﬁvﬁl mastpfipdisposedyrEnn theeliptigt usi on
86 ab utsg) 1£t|3§heg]a§/§ gg ?ﬂl IQ&ue tgef‘hef# gﬂgﬂfn tfeecﬁ%r ki \Lllﬁ@h isas\f\i'dgllﬂ ?d Q?cﬂe shaf t
ur t

the fee IS prevente rom stal novenent
p05| t i detweehe fixed prxisd @ed diktah pesitahsaasqeelicuspyr diskesedm ned di stance to
advance the clip supply

[00102] FIGS. 6A-6G illustrate the clip advancing assembly in use, and in particular FIGS. 6A-

6D illustrate movement of the feed bar 38 within the clip track 30 to advance the feeder shoe 34
and clip supply 36, and FIGS. 6E-6F illustrate movement of the advancer 40 to advance a distal-
most clip into the jaws 20. The components in the housing 12 that are used to actuate the clip

advancing assembly will be discussed in more detail below.

[00103] As shown in FIG. 6A, in the resting position the feed bar 38 is in a proximal-most
position such that the protrusion 86 is positioned proximally within the elongate slot 88 in the
jaw retainer shaft 28. The feeder shoe 34 is disposed within the clip track 30 and, assuming the
device 10 has not yet been used, the feeder shoe 34 is in a proximal-most position such that the
superior tang 82a on the feeder shoe 34 is engaged with the proximal-most or first opening 30c,
formed in the clip track 30 to prevent proximal movement of the feeder shoe 34, and the inferior

tang 82b on the feeder shoe 34 is positioned between the first detent 84, and the second detent
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361, 362, ... 36,Ewithin the clip track 30 by a predeterm ned di stance. The
superior tang 82a of the feeder shoe 34 has been advanced into the second
opening 30c2 in the clip track 30 to prevent proxinmal novenent of the
feeder shoe 34, and the inferior tang 82b on the feeder shoe 34 is stil
engaged by the first detent 841 in the feed bar 38. [00105] Movenent of the
feed bar 38 fromthe initial, proxinmal-nmst position, shown in FIG 6A to
the final, distal-nost position, shown AttorAgy@o@et Noi: | 10087B-30(EXPSF2AUSND he
distal-nmost clip 36x into the jaws 20. In particular, as shown in FIG 6E,
di stal novenent of the feed bar 38 wll cause the clip-pusher nenber 90 of
t he advancer 40, which is attached to the distal end of the feed bar 38, to
engage 8thm thié¢ Sedbamiss suablthgs tix6ixfedios pog 82b wsitidsed it ehmpctibrpditelctimkb)sfhe deed t o

amhoa nendt delaiaonh T Grre B Simeirs b St hEabRuShe

di st al -30@§{th@bhpptr&@< 30Rdré ﬁbek@s&fmgmwuws 30d], 3OcE"eTtd aAs RGudich BRGLAIRINFIGOT t he
f eeder shoe 34. a result the distal-nmost clip E will advance a

di st anéé. g regies |0§°]@?Sée§t peled seaugntillya Atie 36 ave%eafwb;}% heing gedlstalgpesé 34.
Such a ﬁ{?’hfré\:l\g&satgﬁbmﬁ’(lmhﬂa! hOVE Qéky3dcf)&a1ddf3ﬁ@#eed’é?§ﬁoeca' 4.p 36,E to be advanced

into the t hout acc enta vanci ng an additional clip into the
j aws 20. -22 Attorney Docket No. 100873 36 (END552QUSNP) [00106] Once the
cI i p 36001045 Uperesetyzaion o teyrigger 16 thcyfebd)bmﬁ is adrancad djgfelly, rausingthpe rel eased

the 1 odtonaiendl AL P s SRS B b Son PR b s el r s T

t he i nitdrigad2b ok @bd ﬂéBderlﬁmfeBmﬂllsﬂld@thkHemrﬁ dbf&ﬁt salipagatal tdr 8. B8rtheadistgiown in
FIG 6D. As the feed bar. 38 is retracted proximally, the feeder shoe 34

will néRovEmee oéﬁlzfxﬁe?ﬁhlpqrﬁ%wH@éuqeﬁ@ @ﬁﬁb‘%ﬁ“?"&|841tt8r?gga<¥2:ih%“fqnoéf?§§§§ t¥e second
openi nghoér?ﬁ&m%ﬁhﬁd%H%vw?ecf‘éed%PshoIhaah@Eﬁﬁng;p BG4 ‘%hldlé?'cﬁt interfere

wi th proximal novenment of the feed bar an nce the feed bar 38 is in
t he i nidireetion. grschowain Fibs 6Cpober th@rprotaslos%éwhptStthﬁedlstalrﬁnémf thre dlenggteR wi | |
be posi ed between efent 84 detent, 843.in the
et b BRE PO R Lo p e BEE ol Db el P 15 el b e i o
into t Iﬁv@su@r\/}ﬁhe?i@edev\lélﬁd% Hank adwamtetd px@dletafmﬁdfdleilitﬁno@g@ﬁd\ibﬁce theelip sdpply or tang
82b will bhe en ed by the next detent, i.e., detent 842 formed in the feed
bar 383 t,ﬁéz,sug‘ég%ﬁhnt e gliBraciol) brerrddesrneddiganss. Jihe sunssionsped2antst al | v

the feeder shoe 34 has been advanced into the second opening 30c; in the clip track 30 to prevent
proximal movement of the feeder shoe 34, and the inferior tang 82b on the feeder shoe 34 is still

engaged by the first detent 84, in the feed bar 38.

[00105] Movement of the feed bar 38 from the initial, proximal-most position, shown in FIG.
6A, to the final, distal-most position, shown in FIG. 6C, will also advance the distal-most clip
36, into the jaws 20. In particular, as shown in FIG. 6E, distal movement of the feed bar 38 will
cause the clip-pusher member 90 of the advancer 40, which is attached to the distal end of the
feed bar 38, to engage the distal-most clip 36, disposed within the clip track 30 and to advance
the clip 36, into the jaws 20, as shown in FIG. 6F. In an exemplary embodiment, the advancer
40 will engage and initiate advancement of the distal-most clip 36, prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 364 will advance a
distance that is greater than a distance traveled by the feeder shoe 34. Such a configuration
allows only the distal-most clip 364 to be advanced into the jaws 20 without accidentally

advancing an additional clip into the jaws 20.
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into the next opening, i.e., opening 30c3 on the clip track 30, and the
distal-nost clip will be advanced into the jaws 20 and rel eased. Were the
device 10 includes a predeterm ned anount of clips, e.g., seventeen clips,
the trigger 16 can be actuated seventeen tines. Once the last clip has been
applied, the stop, e.g., the third tang 82c, on the feeder shoe 34 can
engage the stop tang 118 on the clip track 30 to prevent further distal
novenent of the feeder shoe 34. [00108]Atry Dackgt Npj: 998733 @(ENRSF28USNP)
exenpl ary conponents of a clip form ng assenbly. Referring first to FIG 7,
an exenpl ary enbodi nent of the jaws 20 are shown. As previously nentioned,
the jaws 20 can include a proximal portion 20a having teeth 94 for mating
Wt h cE@ﬁhOé}s@omhmglin dathas beenfrartindly oo fullyfermainthedtiggenil h garsbrafeteag®.to Ot her

t echni a 0., the,} aw retaining
shaft géeasﬁgl} WB%‘?%\A‘?@E’% g é’?ﬂ‘ t'oj%eéég Wdﬁ alsgret??ﬁ%g' & %are3%:6lnnect| on,

etc., @akifel diketon ¥t ﬁfer‘;abﬂnysedry% fleting to\05e ﬁ&acpﬂoxb@umﬁsegdssaﬂldrywi&lﬁﬁ med with
the retai ni ng, shaft 28. The distal portion 2Qb o aws 20 can be adapted

to rec&lapgats siof B3 as shureindilGieeld. Aste fepdRarfds mrgetsd pﬁ?éf"c“ilb’nth?(fffdébn i ncl ude
first ap ﬁ@\gf?l%t Weﬁﬁﬁmﬁy ﬁﬁ‘d@%ﬁé ﬁlpel%ﬁanggﬁa wiahg thé@%@xm Spehflgative to

one anot I'n an exenpla enbodi nment jaw nenbers 96a, 96b are
bi ased 3o 1amhecqb$rtrapb§0t Toainfering tangf&3b ol mgt m@cfmer\el@h proXmma} @mhme]ltanﬁ/theme mber s

96a, 9 ot.her. Jhe.jaw. ers. 6h. canechl cludea

gr ooveq W?%&Pﬁggfc%g%%gﬁrbf{bﬁ]lsiljb%ﬁ‘}@aggpr@ Nﬁg% §OTe 8?1? >9W(51n groove 97
I S ShoWikribrAhnEELbiAEIRIpdsitioneROS e thlseebnddtéra 8 esarldnBe &dd detont 84dRH& Ny t he
legs of a clip in alignment with the jaw nmenbers 96a, 96b. The jaws nenbers
96a, 96%dd3R3%I so each include a camtrack 98a, 98b formed therein for
allowing the cam42 to engage the jaw nenbers 96a, 96b and nove the jaw

member 30@@¢]9T19@5}o&&we&%&@sea@éa% RE¥ancd Thodtr SHE TN BlcYaweIROWIRRALL the cam
track formed on a superior surface of the jaw nmenbers 96a, 96b.

[ 00 109]acuuat@n o the triggerrigt te nafﬁn@r%emgﬂ?épr\yﬂldwmng%efl by the neghdetontoieg.idgtent o and
engagi 9 {' rme(i %VYB Fé%??%t iﬁuagfor t-lr-lg§28 8 é’egﬂp lt})%\l}% Wi dﬁo%ex d?sftall%

confi gurati ons enbo inclu

end 42antb Iﬂeetnelxsmfbdmgted d;ﬁnh@t&ecj&m the pln;shadk@d) Mthddswlm&edclipmﬂlmu e det a| |

bel ow, and a dis % end 42b tha “ﬁ:@ g ed to .engage the jaw nenbers 96a,
£y n cf8e

96b. A2dVaREELINIP BF JAEANH felease W Ifdpelidfe RedRaDineg sodhush rod
44, bulyrifpst B, tdveRBLd AfRGthe trigger 16 can be actuated seventeen times. Once the last clip

has been applied, the stop, e.g., the third tang 82c, on the feeder shoe 34 can engage the stop tang
118 on the clip track 30 to prevent further distal movement of the feeder shoe 34.

[00108] FIGS. 7-9 illustrate various exemplary components of a clip forming assembly.
Referring first to FIG. 7, an exemplary embodiment of the jaws 20 are shown. As previously
mentioned, the jaws 20 can include a proximal portion 20a having teeth 94 for mating with
corresponding teeth 78 formed on the jaw retaining shaft 28. Other techniques can, however, be
used to mate the jaws 20 to the jaw retaining shaft 28. For example, a dovetail connection, a
male-female connection, etc., can be used. Alternatively, the jaws 20 can be integrally formed
with the retaining shaft 28. The distal portion 20b of the jaws 20 can be adapted to receive a clip
therebetween, and thus the distal portion 20b can include first and second opposed jaw members
96a, 96b that are movable relative to one another. In an exemplary embodiment, the jaw
members 96a, 96b are biased to an open position, and a force is required to move the jaw

members 96a, 96b toward one another. The jaw members 96a, 96b can each include a groove
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exenpl ary enbodi mrent the cam 42 includes a fenale or keyed cut-out 100
formed therein and adapted to receive a nale or key nenber 102 formed on
the distal end 44b of the push rod 44. The male nmenber 102 is shown in nore
detail in FIG 9, which illustrates the push rod 44. As shown, the nale
menber 102 has a shape that corresponds to the shape of the cut-out 100 to
allow the two nenbers 42, 44 to mate. A person skilled in the art wll
appreciate that the cam 42 and the pushiteraey RackebiNoog09833a¢ (ENDEROUSNRgr al | y
formed with one another. The proximal end 44a of the push rod 44 can be
adapted to mate to a closure link assenbly, discussed in nore detail bel ow,
for nmoving the push rod 44 and the cam42 relative to the jaws 20. [00110]
As is f(erIY heergrsh‘cww i ﬁh@v@fomedtth@rei@mweoacdmn@r swidcecthergel for pecotvingghon 42c¢
f or med [ eon. LS ada recel ve n_elongate
sl ot 26 g?ﬁ'@%ma Sm] a&sﬁ’féaw ers ’t hg ot udi'gn eﬁ%&aggba rlealssol ot 20c
can f uredh iacludda & frack Va8 M@IMEd mprefmfror hllnﬁvmg the caino2orggasIigsybvy. [00111]
Referring back to FIG 8, the distal end 42b of the cam 42 can be adapted to
engage Memders % ?P@r?@émovgélawayebemw pea, 86h/29wa@ww@m°thébhﬂmaa&é§meaw be used,
in the ebeﬁﬁ{eflﬁtt}%ctaﬁf(@c{ml%gl Yo8bSTRAHEIEDNS s g@ﬁoxds!u%lfa@é ofetﬂgja%vzﬁefng&ls@é§s a
carom ng channel or tapering recess 104 f therein"for slidably

recei vidflyp the camtracks 98a, 98b on the jaw nenbers 96a, 96b. In use, as
shown in FIGS. 1 OA and 10B, the cam 42 can be advanced from a proxi nmal

ositi [ t the jaw
ﬁenberi%ggﬁlg%%qg?sé%%sg%é%@%%%ﬁ?gog%g??&% gﬁgongndgng?ﬁ§$ 81%’? 0 23. di stlal
posi ti (Mb,m'deﬂ; 96nbbte NTHehan) 4R canehabes sax%;aof @ahgansomsosittin dreenumd;eacent to one
anot her |nac[osed osi tion ga ad1m42|s adv Z?Iover the jaw
menber § 8 meggih inctydes ¢ éPParlﬁniié%"e‘%‘ét lié A P Al atIPHs? ‘fm‘f‘ F$Mo6a,

96b t 0wy € dQRELABN! LRNa dibtEdn@ AL SXat maaﬁe@tocédgp%edw jmﬁ@mba@ bERSWERN.

[00112] As previ ously mentioned, the surgical lier 10 can al so

i ncl udeanety pEdnigies game used to matt;uthﬁr ¢aan fhtp tbgsuﬁlurgdnﬂﬁ,d)%m thpdlusiratedie at the
surglcal S|te in ws. 20, e t of a
ti ssue St 0p aqtfn}?g@]i%eéﬁ fP}l]re Sﬁﬁnn‘%fﬁél% 8'%% k?yegc t&(u gB b ?(Efé‘gﬁ%%hgh g%&:om mal
end 46adgas tb&e@d&mtrﬁde bokévahémber 182 dcbratealon em:dilaﬁl dnld@ 4B lof thetpusictod3@. f or

posi ti |ng t he ue stop 46 a en the aws 20, Howev the tissue
stop 463K ed@emh?rééim}wdil Foge &%tel nhigeS g UfisiEaese Poh 8 HadSbe

adapt edhdveh, TR Balt herfbeP €02 MisQAhAN tHar BFEHENIY tb Iﬂheash\éﬁé behY c@fow®l beto

allow the two members 42, 44 to mate. A person skilled in the art will appreciate that the cam 42

and the push rod 44 can optionally be integrally formed with one another. The proximal end 44a
of the push rod 44 can be adapted to mate to a closure link assembly, discussed in more detail

below, for moving the push rod 44 and the cam 42 relative to the jaws 20.

[00110] As is further shown in FIG. 8, the cam 42 can also include a protrusion 42¢ formed
thereon that is adapted to be slidably received within an elongate slot 20c formed in the jaws 20.
In use, the protrusion 42c and the slot 20c can function to form a proximal stop for the clip

forming assembly.

[00111] Referring back to FIG. 8, the distal end 42b of the cam 42 can be adapted to engage the
jaw members 96a, 96b. While a variety of techniques can be used, in the illustrated exemplary
embodiment the distal end 42b includes a camming channel or tapering recess 104 formed
therein for slidably receiving the cam tracks 98a, 98b on the jaw members 96a, 96b. In use, as

shown in FIGS. 10A and 10B, the cam 42 can be advanced from a proximal position, in which
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conmponents of the shaft 18. The distal end 46b of the tissue stop 46 can
have a shape that is adapted to seat a vessel, duct, shunt, etc.

t her ebetween to position and aligned the jaws 20 relative to the target
site. As shown in FIG 11 the distal end 46b of the tissue stop 46 is
substantially v-shaped. The distal end 46b can al so have a curved
configuration to facilitate placenent of the device through a trocar or

ot her access tube. The distal end 46b ohttrRey Ppdsto.: 5109)86336@:“%5%‘1%"3)
optionally include other features to facilitate novenent of the clip there
over. For exanple, as shown in FIG 11, the tissue stop 46 includes a ranp
47 formed at a md-portion of the distal end 46b for maintaining a clip in
al i gnnéhﬂjawmﬁ?mherﬁe9 aj Potodre spascd al distves amgsfmmbplye anpther,|tp agisstalipesitien, int he ranp
47 can al. th ng.4 hu revient, n clip
't om bt e e maRBYs 2 206 alehebioBl e Fud A SEPAL AR Y PR ebE®

pushi nQ\stthecan #Pisiadvanced bedrahe dermhbm%aA%lgltmapes-iﬂglré@ds 10% witlepush thewi | |

appreciate that the();)l ssu stop 1gan have a variety of other
conf i ghFvAFIEBIRETS aAPOPHo W] omﬁemmfé SIFRY PEPHINgf cHp HESPOTE BTV f aci | i tat
advancenment of a clip therealong. [00113] FIG 12 illustrates the tissue

st op 46001N12HAS prefousl) QY¥Atiohdde tHel sEfiRI StPspphilr 105caR Ablih@iiRh tidsUSbtop B erior to
the jaws 20 and at a location that allows a vessel, duct, shunt etc. to be

recei vder faglitaliagpositianingeigho tssungt the surgicalisete vahisviaws 3205 BiGyi ldshows prs 36 i s
posi ti t he clip
5671 s ancinas fiSfinl ot g top 3R hE ot <R B o S8 B6R B0 oThe 51 1 he
clip 3@raximblentl 4bh yaqimadapted&dmairewldlstaﬂ]end/ﬁ‘stheblip tﬂwkt3,0 fohpasitjondrig the her
target -25 Attaorney Docket, 00873- 36 . (END5 site. J00114] FI GS.
15" Sen e atop R R s o 16 TENeAbI HPYoehnths it SoRA0 AEnrLm et N oSO y 12
for comtaRlthlcR 30, Uriifaf B¥ ARGREBOIMAD S Jr@k TAtBGallPorBEE Wit YShaVediosethesed, the
surgical clip applier 10 can include some or all of the features disclosed

her ei ncompenents af &l shatt|1§ddhadiztet prd 40buif thn tireve stop4e candwvR ashgpeithatihe art. In
certai ’Adaﬁ%?d‘ig &% v%@?%g&ﬁ&%it e{chﬁle}e%tﬁre&?torpogmagqg gr{% ﬂH}ﬁws bi p applier

10 can e a cli vanci i cou |p advanci ng
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stop 46 can also optionally include other features to facilitate movement of the clip there over.

For example, as shown in FIG. 11, the tissue stop 46 includes a ramp 47 formed at a mid-portion

of the distal end 46b for maintaining a clip in alignment with the tip of the advancer assembly

40. In particular, the ramp 47 can allow the apex of a clip to ride therealong thus preventing the

clip from becoming misaligned relative to the advancer assembly 40 that is pushing the clip in a

distal direction. A person skilled in the art will appreciate that the tissue stop 46 can have a

variety of other configurations, and it can include a variety of other features to facilitate

advancement of a clip therealong.

[00113] FIG. 12 illustrates the tissue stop 46 in use. As shown, the tissue stop 46 is positioned
just inferior to the jaws 20 and at a location that allows a vessel, duct, shunt etc. to be received
between the jaws 20. As is further shown, a surgical clip 36 is positioned between the jaws 20
such that the bight portion 36a of the clip 36 is aligned with the tissue stop 46. This will allow
the legs 36b of the clip 36 to be fully positioned around the vessel, duct, shunt, or other target
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exenpl ary features include an anti-backup mechanismfor controlling novenent
of the trigger 16, an overload nechanism for preventing overload of the
force applied to the jaws 20 by the <clip formng assenbly, and a clip
gquantity indicator for indicating a quantity of clips remaining in the
device 10. [00115] FIGS. 13-16D illustrate an exenplary enbodi nent of a clip
advanci ng assenbly of the housing 12 for effecting novenent of the feed bar
38 within the shaft 18. In general, theAtomgy DackeaNei: ngoH3SeFNDFSHESNNC| ude
atrigger insert 48 that is coupled to the trigger 16, a feed bar coupler
50 that can mate to a proximal end 38a of the feed bar 38, and a feed link
52 that is adapted to extend between the trigger insert 48 and the feed bar
coupl erit&0 for transferring notion fromthe trigger insert 48 to the feed
bar coupler 50. [00116] FIG. 14 illustrates the trigger insert 48 in nore

d il 4 d h h
compondfl U3 FRRRE3 Pemultig i aEls H¥ v Mo SPmiP ik AT 12 e i gger
insert céfrollifg uﬁ;eﬁivandéﬁiahtraaﬂd foeiihg.OAs Ricukladiscassadiapd fgital clip ipdlrk Iy mat e

to the housing 12, and an _el ongate portion 48b that is adapted to extend
into arfan Wﬁ{l@eﬁ@nf prealt of; the Eatures disgipsed berginy and iheAningHduskeriesnof ¢hsrude a bor e

106 extendbdhdwhSheh rﬁ“ﬁ*&eﬁ% e&@rﬁ%hﬁ&'eﬂﬁao@m?éﬁ?sf fhe 1ﬁ’t@maP&&x§;§<ﬁkﬁt¥oFﬁE' ng the

trlgger Insert 48 to the housing The central portion 48a can al so

i ncl udelipapflier $0 carcinelade 4 0Bp fdaneidg asserabls(uqhequooplesmtéaeeliged\faocmg ece| ving a
portion I st r ef b has si ze and
P hape. ersmely e an sy for fvaprigblens Bhe f RGP AbRafiAR g EPostitln . hae
t he f eeagk dlipHetvien\ihd wabeof@lﬂ@&ﬁ tfomithy &seribi®Nthath@uples GOBE ch;b'lﬁﬁﬁﬁng48 pi vots
due to -26 Attor ney Dock - 100873- 36 (END5520USNP‘) novenent of the

t ri ggerassegblyef thadiafi |8nf0|rmsmgaheJ9Wé2@ fo form ppagially PpBlivelesgdehim Pthst | y

el ongaty em@lﬁlg' Mgﬂey%g,d@ an YRS %%F%écﬂarﬁén’i fdtlc t@ﬁrcﬁﬁﬁé %nglol n@{tgg@eglgg%ﬂ ln Lgr

seating a ormed on a prox end of e fee

di scusdédar gverfpacemeaianisin prqu:remgeacrlaad oFthe, forte appited to thdjggeZO bnthert 48 can
al so ini: #lde a secoqu rnﬁ ? ordrregl i.n .a,.back si det.tedge1 Qr _receiving a
cl osur &' PIARMGAFEP  HA Rt 'Pi qgarbgm L&' 8°rt‘ﬂdé°agﬁ‘§ﬁ BAALTEGE 'HHUHE t he cam
42 to Ghascelibel1p.anws 20, and ratchet teeth 112 formed on the bottom side
edge thereof for mati ng with a paw 60 for controlling novenent of the

trigger 16, as w. |l be discussed in nore det a|I bel ow. [00117] The exenpl ary
feed baPOldslBiGS: 1%6P§11Ww sXemplag gabodiment of geligadvagging assembly of hey

housing 12 for effecting movement of the feed bar 38 within the shaft 18. In general, the clip
advancing assembly can include a trigger insert 48 that is coupled to the trigger 16, a feed bar
coupler 50 that can mate to a proximal end 38a of the feed bar 38, and a feed link 52 that is
adapted to extend between the trigger insert 48 and the feed bar coupler 50 for transferring

motion from the trigger insert 48 to the feed bar coupler 50.

[00116] FIG. 14 illustrates the trigger insert 48 in more detail. The shape of the trigger insert 48
can vary depending on the other components of the housing 12, but in the illustrated embodiment
the trigger insert 48 includes a central portion 48a that is adapted to pivotally mate to the housing
12, and an elongate portion 48b that is adapted to extend into and mate to the trigger 16. The
central portion 48a can include a bore 106 extending therethrough for receiving a shaft for
pivotally mating the trigger insert 48 to the housing 12. The central portion 48a can also include
a first recess 108 formed in a superior side edge for receiving a portion of the feed link 52. The
first recess 108 preferably has a size and shape that allows a portion of the feed link 52 to extend
therein such that the feed link 52 will be forced to pivot when the trigger insert 48 pivots due to
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it can be adapted to couple the proximal end of the feed bar 38 to the
distal end of the feed link 52. While a variety of techniques can be used
to mate the feed bar coupler 50 to the proximal end 38a of the feed bar 38,
in an exenplary enbodi nent the feed bar coupler 50 is formed from two
separate hal ves 50a, 50b that mate together to maintain the proxi mal end 38a
of the feed bar 38 therebetween. Wen mated, the two hal ves 50a, 50b
together define a central shaft 50c hafitergexsbeetiNpi: al0p873-36 (ENPISSR0USNRinges
50d, 50e forned on opposed ends thereof and defining a recess 50f

t her ebetween for seating a distal portion of the feed |ink 52. The central
shaft 50c defines a |lunen 50g therethrough for receiving the proximal end
38a of rmdfvemheteﬂ theatrig88 lénd\Sbepwn linEki. g, thtr&rst exsdssHAB i8B1bstantaaliyebmigatet i al | y

fixed po on.re to t ed ba ou eed bar coupl er 50
can. - nanayi AP Sedlebii i PEprERR iPfica FRes Bl atline M3Ben SR R 2an have a
vari et xpr@a‘lm@ndmarof&ﬁmhm ad sz/ﬂsbddisd‘uas‘eulm nadteddi@t With ravpédt td PES. fleedht | nk

52. [00118] FIG 16 illustrates an exenplary feed link 52, which can extend
bet weerriggsainsert 4% ean alsqigelude a secopd racess 1f18é‘%i“19§rm & bark side eslge forfeqsiig &l , t he

feed |ig.nd gq&éé;%m%ag@eb@ﬁfea% iRl wraa%rm%ﬁggﬁgsrtnzdgqe%m%m RLoxi mal

and di sta rOX|na end 52a 1s r ot ta ly sit
wi t hi n 20handfratchet teeeh:éb’bfohﬁ&d of therbettormsgigedge thsrepf fonﬁlaangiwuthusaawdiéo forevi ously

di scussed it can de.a shaft 5 ext endi t her et hr ough. The
shaft §§nt5‘ahn%@°§%%%‘f 8 h!‘Fgﬂggﬁf \?@taﬁl“il % 8‘?&‘%53\ ]ﬁ?’tn?ﬁrﬁ 8‘%}% %?IIO?NSt recess 108 of
the trigger insert 48, thereby allowing the trigger insert 48 to pivot the
feed |i[od 15PTheldenmpisy éded datcdupler 60 1st§hewf1 @renlotd dekailbid RI@8. 196\ ardiajdBednd O

fﬁ?f’hﬁééé’aakggg@é’ea PrFRVINS g oM TRt il eEh B B0 AR TP oA aRD i ng 116

t her ebgpwepne aOJané@%tf 't&gnfqt]@s GRBERA to Afatd b PQBYr Kfrtso O the R4i3- 36
(END5520USNP) shaft 50a of the feed bar coupler 50. The arnms 114a, 114b are

ef f ect iené 38aofghg tege bam3:8 froaneexehplary enpedimeBoheafsed har doupldr §¢ mformedﬁmr@t S
about ?ﬁgls%/pgéaae aﬂve&%@é@b@ L}B@rt\{r?att ? tﬁgr)gﬂca?ntgg t@eggrloglﬁ%l g%{d g@a of| t Lealhgn at

whi ch S|n can b ?loned

anywherg thé@ébetwienf @ﬁcbnlméﬁb’d S&twbutalueﬁl 504)60b tdgu&texrdﬂfmd aeein@edlsnﬁhwcl t is
positigned adjacent to the proximal end 52a of the feed |ink [00119] In

an exe&ﬁvlagyukéﬁﬁeaiwwlarﬂﬁ%geﬁé%ﬁ £ ARmsd op QRPesed endsdheref ang d@? MiRgAat e t he
need tqece&aidf%&éb%t&éeﬁ £61 ée&u?gfda/ gvarl Qgﬂaﬁéﬁﬁéfdd ahe 53 hen&bdnraf QLSOO

assenbly. In particular,
defines a lumen 50g therethrough for receiving the proximal end 38a of the feed bar 38 and for
locking the feed bar 38 in a substantially fixed position relative to the feed bar coupler 50. The
feed bar coupler 50 can, however, be integrally formed with the feed bar 38, and it can have a

variety of other shapes and sizes to facilitate mating with the feed link 52.

[00118] FIG. 16 illustrates an exemplary feed link 52, which can extend between the trigger
insert 48 and the feed bar coupler 52. In general, the feed link 52 can have a substantially planar
elongate shape with proximal and distal ends 52a, 52b. The proximal end 52a is adapted to
rotatably sit within the first recess 108 of the trigger insert 48 and thus, as previously discussed,
it can include a shaft 53 (FIG. 1B) extending therethrough. The shaft 53 can be adapted to
pivotally rotate within the first recess 108 of the trigger insert 48, thereby allowing the trigger
insert 48 to pivot the feed link 52. The distal end 52b of the feed link 52 can be adapted to
couple to feed bar coupler 50 and thus, in an exemplary embodiment, it includes opposed arms

114a, 114b formed thereon and defining an opening 116 therebetween for seating the central
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52 allows the trigger 16 to continue noving toward a cl osed position even
after the feed bar 38 and feed bar coupler 50 are in a distal-nost

position, and it provides sone freedomto the clip formng and clip
advancing assenblies. In other words, the trigger 16 is pliant relative to
the feed bar 38 during closure of the trigger. [00120] The particul ar
stiffness and strength of the feed |link 52 can vary dependi ng on the
configuration of the clip advanci ng assaf®mey Q%kei%é 01I09%73*F3®(Erﬁ1}5§120!5{§%1§nb| y,
but in one exenplary enbodinent the feed |ink 52 has a stiffness that is in
the range of 75 to 110 I bs per inch, and nore preferably that is about 93

| bs per inch (as nmeasured at the interface between the Ilink 52 and the feed
bar cowspafesObd)the feadibartcohplsr 3. STheemmys hlltaf 1t4tedre effedtive thengagngel odvebe | bs and

e 1 or RBUPY WIRR NG BPY 8y 2 BFoiapeyah & ek R 4 S5 G e Bpitpubfc, * °°

met al s ,1o<fat16n atQalﬂclemrmédarr& Pedogplesto th@h@sgigalsz$and1ebm d}ﬁﬁﬂlolﬂ@d ¥inhered m de
but a nunbe rei nforced _thernppl astics could be use i ncluding = gl ass

r ei nf oroedke ﬁeﬁﬁuma% Pysinghe Jlosyaiet anbogdineny ivig PoFGoned ddipgens e the Preximal
carbon($3§%;mﬂﬁéﬁ%gmﬁgg2 versions of these and sim/lar thernoplastics.
Fi ber-reinforced thernoset polynmers such as thernoset polyesters could al so

be used. Feed link 52 could also be fabricated froma netal, such as spring
steel t[60 u@hlreaneexmelamegnbcémnwmbﬁ feediliok S3tcan berflexsblefto elniziatei thgnegd do

contr O! | rS g rfﬁp}%ﬂdvﬁnc nsoggajsg ktlyar%? e]élz%Afo%% allslseu l}rl :fnepatrtrl]cela{% B Wﬁrh)ﬁkCI Ip

advanC|ﬁ pos erein the

tri ggerszjaﬁows tHe@igden §6 tdlcAtinOPROVipESdwdrd B plotsaepd‘s&eﬁl doet aftmhaofeedt b&r@8and f eed
bar 38 are in a proximal-nost position, and the feed |ink 52 extends between
the triaggé&ed .bﬁ@éwpleaéo awantaﬁiéstaflé%f&t pesitiony sl it prospsies sameyfrecdom ) the ¢lirs cussed,

in the fbﬁﬁlﬁ%gﬁd 4 %var%ﬁl%%éé?ﬁmﬁy Posik& tw g, the ¥ADSE 35 36p1{ANEPRRA YNE)

position t pro rusi on on the feed bar ‘38 1R positioned in the proxi nal
end of fedddaeBdderngclosiroef tBStrigget he j aw ret ai ner shaft 28. A first biasing
nmenber, e.g., spring 120, is coupled to the trigger insert 48 and the

ho us i pg%&égi}ghg&g@%gir tlgfggsstaﬁﬁ gtg&ﬁg{ cﬁﬁﬁer feeéjr ﬁnkag]éj ca}nr\;agggépe Pg '31& M@e open

posi ti S between a
shaft confiduestiohA the oMpl adhax’fcﬂigais@dnhbly mraiths clhmﬁ)rmh@fa‘sseh&ly ut imoneousi ng 12,

and he, L eodhar Soupl 61, 20 L9 BRL0LAL0 L0G . L8t 2o SRS 115, 300 oot
inch, and more preferably that is about 93 Ibs per inch (as measured at the interface between the
link 52 and the feed bar coupler 50), and it has a strength of that is in the range of 25 Ibs and 50
lbs, and more preferably that is about 35 Ibs. The feed link 52 can also be formed from a variety
of materials, including a variety of polymers, metals, etc. One exemplary material is a glass-
reinforced polyetherimide, but a number of reinforced thermoplastics could be used, including
glass reinforced liquid-crystal polymers, glass-reinforced nylons, and carbon-fiber reinforced
versions of these and similar thermoplastics. Fiber-reinforced thermoset polymers such as
thermoset polyesters could also be used. Feed link 52 could also be fabricated from a metal,
such as spring steel to achieve the desired combination of limited flexibility and controlled

strength.

[00121] FIGS. 17A-17D illustrate the exemplary clip advancing assembly in use. FIG. 17A
shows an initial position, wherein the trigger 16 is resting in an open position, the feed bar
coupler 50 and feed bar 38 are in a proximal-most position, and the feed link 52 extends between

the trigger insert 48 and the feed bar coupler 50. As previously discussed, in the initial open
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[00122] When the trigger 16 is actuated and noved toward the cl osed
position, i.e., toward the stationary handle 14, to overcone the biasing
forces applied by the springs 120, 122, the trigger insert 48 begins to
pivot in a counter-clockw se direction, as shown in FIG 17B. As a result,
the feed link 52 is forced to pivot in a counter-clockw se direction,

t hereby noving the feed bar coupler 50 and feed bar 38 in a distal
direction. The protrusion 86 on the feeftitraey B8ckehNs.: mOUEys-36 GINDISEAOUSNRY t hi n
the elongate slot 88 in the jaw retainer shaft 28, thereby advancing the
feeder shoe 34 and the clips 36 disposed wthin the clip track. Spring 120
is extended between the housing and the trigger insert 48, and spring 122

IS cowoaﬁsleduet;ﬁ@tmm86hﬁ1the@esédlbaxr3zclatp|alslﬁbne‘aqnm§3rbﬂmal shpdfithE clopgses 124,
[00123] As the trlg% 16 is further actuated and the trigger insert 48
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shown i fBedtaBeouplef Goand fekdBar #Sinttheplofehllmdikpadionl exes, and nore prefer abl y
once the feed I'ink 52 fully flexed, the clip formng assenbly will be

actuated to close thejaws 20. The feed link 52 wll remain flexed durlng

act uat i[8¢123§ Whea the trlsgqrdérﬁ Fduatedsandmvpd towagd therglpsed pesitien, &€ atpavasd

t uat I I
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clip fonsertdd begise tipiyotah atcbwthledeczkmgselcnreicsors hostrownniniidG el Tt As & rdsnlt,FhdGS.

18-20. In ral., the cl | for osed mnth he housi ng
To and P8 1 E0F erdd)g phieb P SRR 2 ERERT Ristpuad. SHEPE TRV Dl bfe (o the

j aws 2QotilevAdifbel 12288 ifdisAl diréios eThe @EBurNi608MEY tHoqeddedar BB thus hiti8y 3- 36
(END5520Q0USNP)  position and thereby crinp a clip positioned therebetween.

Whi | e tdialbn wighin Serrlongatastos §Bin the daw rewines saa% itkargbysrdvansitg §efegderohae t he
il ustragt [ rol | er
i R e R L SO
is adaipdehzb ttlggemqmpﬂté&mdtsbsngIlZQsmrcemblesdcdlbeﬂuIeem theAeedalvanl caupdérd¥and tleoupl er
58 t hat if ﬂ£H§9 to couple to the closure |link 56 and to the push rod 44.

shaft coup

[00123] As the trigger 16 is further actuated and the trigger insert 48 continues to pivot, the feed
bar coupler 50 and feed bar 38 will eventually reach a distal-most position. In this position, the
protrusion 86 on the feed bar 38 will be positioned at the distal end of the slot 88 in the jaw
retainer shaft 28 and a clip will be positioned between the jaws 20, as previously discussed.
Spring 122 will be fully compressed between the shaft coupler 124 and the feed bar coupler 50,
and the feed link 52 will flex, as shown in FIGS. 17C and 17D. As the feed link 52 flexes, and
more preferably once the feed link 52 fully flexed, the clip forming assembly will be actuated to
close the jaws 20. The feed link 52 will remain flexed during actuation of the clip forming
assembly, e.g., the second stage of actuation, such that the trigger insert 48 is pliant relative to

the clip advancing assembly, and in particular the feed bar 38.

[00124] An exemplary clip forming assembly of the housing 12 is shown in more detail in FIGS.
18-20. In general, the clip forming assembly is disposed within the housing 12 and it is effective

to move the push rod 44 and cam 42 relative to the jaws 20 to move the jaws 20 to a closed
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[00125] FIG 18 illustrates the closure link roller 54 in nore detail and,
as shown, the closure Ilink roller 54 includes a central shaft 54a having
substantially circular flanges 54b, 54c forned adjacent to the opposed
term nal ends thereof. The central shaft 54a can be adapted to sit within
the second recess 110 in the trigger insert 48 such that the flanges 54b,
54c are received on opposed sides of the trigger insert 48. The central
shaft 54a can al so be adapted to nmte tAttoroppDsdat Nons100#2843¢ (ENDSROUENR)he
closure link 56 to position the arns on opposed sides of the trigger insert
48. [00126] An exenpl ary enbodi nent of a closure link 56 is shown in nore
detail in FIG 19, and as shown it has opposed arns 126a, 126b that are
spaced piasidblghlahﬂherehjba!ﬁl}i;pfaﬁ:ﬁﬁp@ﬂﬁo?ﬂ&héigfetweeﬁa@vhiwthtaﬂ;ﬁﬁa,rmilr%@@l sdnhﬂﬂﬂf' tuhes a f
proxi mal end 128a, 128b that is adapted tqQ engage the central = shaft 54a o
the cl deUs aVarisholaonfighrauons. I TaRd Cim mfCﬁ@%&@%@ﬁe@mﬂnq@e&aapt ed to

mat e t QlRuredlRIHIE 59 MR ELidally (BhipIEPIoRhd RGelNBserd 4S5 HERshreMhk 58lthLYs 54 and
closure link 56 to the push rod iﬁ. In an exenpl ary enbodi nent, the

pr oxi medameditox28ple td hglslashredmkivoliar fr 1@z, cldspairoupleadd prab s adaptepioasuplel y mat e
to the cl.osure |i rol.l ep, 54.. and thus the arns 126a, 126b can include, for
exanplé?ﬂﬁ5§ﬁygﬂg%§§aﬁgﬁﬁ}$§NT§§§%4132b formed thereon for engaging the
central shaft 54a. The hook-shaped nenbers 132a, 132b extend in opposite

di r ect ijo0I25 BIG. d8iillustratee theroy@sgsniaiki roll &reidvie @tord deaiChal vg showm)theTbosared t he

closure link roller 54. The distal end 130a, 13Qb of the ar 26a, 126b
can be%w%tr%l&erég insTleS A S shag athawgééﬁtﬁnhelfw&ugr ﬂaﬂ%ﬁ%ig?‘*éifm?éi ng

ther et Qﬁ{ayah td @& opS&:Rl YarMthaleiRhdredthahe bénrafdatisda toh B YRpRULY sif@itBint he
closure 1ink 56 to the closure coupler 58. A person skilled in the art wll

appr ecithg econsnecess VY inghg trigigeionret 4& suich Hiagthe Slangesd4bS4eseirergverbere t he
closure_lin e cl. | 40k I e | er 58.

[ oo127]OPR%SeéQ‘??r%%@P%p“cﬁggrs‘ﬁ?ée{'{ %OUJ{)‘fLe"re{“g% Sﬁ‘{sﬁ g‘ﬁ‘o‘%ﬁnq}sh h‘l’?}n?(r&lé"q%{"a‘}“ﬁgﬁ FIG 20A,
and as oppesst aiths 1236aci 26ted the dosuxd Ik Sepombsiton th8arhaw ogpdsedsidesiaf tHe36a, 136b
with lumens, 138a, 138b extending -30 Attorney Docket No.: 100873-36

( END55208ERBSet Adr et hr ough and adapted to be aligned with the |unen 134 in
the closure Iink 56 for receiving a shaft to mate the two conponents. The

cl osur g06128PhRex&Bplad tnfodfindni el Md8sie Hhis5@ls sROWH iPMoRAR Wil RAG] B, ag@pt ed to
mate to the proxi mal "end 44a of the push rod 44 (FIG 9). In an exenplary

enbodi rmerhown i bascirpesadearms diptee d 28athpirse sraeed adistarcenpert Son( eeagotheoB and 200)
formed Etabﬁ"rir% 64, 126b includes a proximal end 128a, 128b that is adapted to engage the central

shaft 54a of the closure link roller 54, and a distal end 130a, 130b that is adapted to mate to a
closure coupler 58 for coupling the closure link roller 54 and closure link 56 to the push rod 44.
In an exemplary embodiment, the proximal end 128a, 128b of each arm 126a, 126b is adapted to
pivotally mate to the closure link roller 54, and thus the arms 126a, 126b can include, for
example, hook-shaped members 132a, 132b formed thereon for engaging the central shaft 54a.
The hook-shaped members 132a, 132b extend in opposite directions to facilitate engagement
between the closure link 56 and the closure link roller 54. The distal end 130a, 130b of the arms
126a, 126b can be mated to one another, and they can include a lumen 134 extending
therethrough for receiving a shaft that is adapted to pivotally mate the closure link 56 to the
closure coupler 58. A person skilled in the art will appreciate that a variety of other techniques

can be used to mate the closure link 56 to the closure link roller 54 and the closure coupler 58.

[00127] An exemplary closure coupler 58 is shown in more detail in FIG. 20A, and as shown it

includes a proximal portion 58a having two arms 136a, 136b with lumens 138a, 138b extending
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and having a shape that is adapted to seat the proximl end 44a of the push
rod 44. The distal portion 58b of the closure coupler 58 can al so be
configured to receive a portion of the feed bar coupler 50 when the trigger
16 is in the open position. A person skilled in the art will appreciate

that a variety of other mating techniques can be used to mate the closure
coupler 58 to the push rod 44, and that the closure coupler 58 and the push
rod 44 can optionally be integrally forattanexiodkeoNe.: dieR7536 (ENDSSOALRSYP) | n

ot her exenpl ary enbodi nents, shown in FIGS. 20B and 20C, a bi asi ng nenber
can be disposed within the cut-out 59 to bias the push rod 44 in a distal
direction. Such a configuration will prevent accidental release of a clip
from t hieer¢tanomgh pat ddapted & byaliined withtecluman 1 §4 insthaglesurelink 56 Setrreceivifig 4 he user

eases-up on the trigger 16. | articul ar ile the anti-backu cham sm
di scus SBEt O e taggampowr%@f}gekﬁurséoaﬂafp{@ n@alsogRelids dista rf?fg

from QRRN dudpiddtd rhat‘é*ﬂ@tﬂerﬂr&GﬁlﬁlérﬁJﬁ%Pfh%%uﬁl @HQQQFKN@?”%M@M blady the
anti - backup nechani sm may | ow some m nor novement o he trig

Thus, |embp¢1neleevélmclqsuwpbaééswwemcutmt 9 (Fd(;jérZO&@lch?Qﬁ)rfphmd tggemu ng of
the tri d in a
di st al gfgrg%vé b 9“ S?F}héipes aﬂ?pr%gé nt aei'ﬁ%h %r%?ﬁﬁal erllflslh4 é1 I ﬁggﬁgu lg (zlilhltfi lally

fixed pogichisgh ofmblcksua couplet mg/ancaﬂsobjea:snMréfemhemepbrbm ofsthel feed batt he
enbodi msnt s o iﬂ FI G 20B, he bi asi ng nmenber antil ver ed. beam 61
‘g‘nﬁé‘d o) 108

that i<W Eegereh 1 et ﬁroemfmt d\m%ono*ﬂ eﬂén o willsgpegiateny t he

back V‘@}Htagfmétpgf 6tﬁ&er§§t1@eéﬁlﬁbﬁ&ntﬂ%%sw‘t%hnaﬁ@ﬁ]e‘l:‘ﬂosmeséoﬁblley 58 e push

cantil evered beam 61 can be forned froma shape nenory nhateri al, such as

Ni t i nolrod ¢and gat beslostis coupler Blandshé pusk rod4 ¢anaptionaliyrerintegrally formed

proxi mal. g‘?/(i di regt ed force is applied thereto. The beam 61 can al so be forned

froma' anmo?r other materials, such as spring steel or reinforced
pol ymers, and nore than one beam can be used. FIG 20C illustrates another

enbodi féri28pn c&hdrie&ahpigryrmﬁmd'rmm, sllmWIsiniRiGS}m)B drar20hh ba'aasingidlemirer oirher type
of spring. 63. As spring 63 is disposed between t proxi mal end
44a of bﬁﬁgpwéh“m& ﬁu‘a?fﬁ%tgﬁgg 319 fodg¢ {‘)ﬁéh%éé@%“qﬁ‘g St”ﬁ Bi as the push
rod 44 coﬁjﬂig‘iltrz?%ioln)(mll P@eﬁﬂfcbﬂ%’t@ﬁeleﬁse&qﬁmlﬁ(frohpthG PR, Sﬁﬁcmmdlﬁqnf the early
proximally-directed force is applied -31 Attorney 00873- 36

( END55 20 lashier iths, usar gasessemorns e igedr 1 Imrp@rtwtar,vwhlle thpprtebickie that a
vari et ¥ne%f1an?stn§‘ %)sé:ﬁéss%c? Lo BRI 1 S RalP Be adhBfel to pRELHI Bl ATURIRT | ©

conpr essli
opening until the trigger 16 reaches a predetermined position, the anti-backup mechanism may

allow some minor movement of the trigger 16. Thus, in the event a user eases-up on the trigger
16 and minor opening of the trigger 16 occurs, the biasing member will bias the pushrod 44 in a
distal direction, thereby maintaining the push rod 44 in a substantially fixed position. While a
variety of biasing members can be used, in the embodiment shown in FIG. 20B, the biasing
member is a cantilevered beam 61 that is positioned between the proximal end 44a of the push
rod 44 and the back wall of the recess 59 to bias the push rod 44 distally. The cantilevered beam
61 can be formed from a shape memory material, such as Nitinol, that allows the beam 61 to flex
or flatten when a proximally-directed force is applied thereto. The beam 61 can also be formed
from a variety of other materials, such as spring steel or reinforced polymers, and more than one
beam can be used. FIG. 20C illustrates another embodiment of a biasing member which is in the
form of a coil or other type of spring 63. As shown, the spring 63 is disposed between the
proximal end 44a of the push rod 44 and the back wall of the recess 59 to bias the push rod 44

distally. The spring 63 is adapted to compress when a proximally-directed force is applied

-31-



[00129] In use, referring back to FIGS. 17A-17D, as the trigger 16 is
initially noved fromthe open position toward the cl osed position, the
closure link roller 54 will roll within the recess 110 in the trigger
insert 48. Once the feed bar 38 and feed bar coupler 50 are in the
di stal -nost position, as shown in FIG 17C, further actuation of the
trigger 16 will cause the recess 110 in the trigger insert 48 to engage the
closure link roller 54 forcing it to pi¢domgy DeckdidNor 10§8Br36i(ENRE520USHB) as
shown in FIG 17D. As a result, the closure coupler 58 will nove distally,
t hereby causing the push rod 44 to move distally. As the push rod 44
advances distally, the cam42 is advanced over the jaws 20 to cl ose the
j aws 20themst. ¢k perport skdlledl| in pheprbwill appediatdibatebetrietyenf othEn biasing grperbefsccan ban

cl osed to anl artially close the jaws 20 and thus

i |
gg£;?gﬁv§x6P$H§H%eM%PW%H%f%ﬁ%@%&“?ﬂ%?%%gtmeen. Exenpl ary techni ques for

facilitating selective full and partial closure of the clip wll be
di scuss@d119) Imogegretietiag badkab GYGS.QTael 1 as Heitfigges lamlnitady nidved frioimgper 16
can be rel eased there |1 owing spring 120 to pull the tri i nsert 48

19
back t o°Rep&OsiHen foxjard 8§ OSFhRO SRS Ic B G ST ng Wib solf yith gth%re@?fé 14@ed bar

coupl erijn3@k t%tfgger fifQH 4208 t}ﬁafﬁé'd B 38ARq oA B JEEbleP?@ hileli@the ANalldi&set 11 gger
insert 48 refiUrns to its initial position, the closure Iink roller 54 is

rmved beaskionoasishewn in FhCa|17§o@rtﬁlﬁlm¢tta§omef the trigger bﬂoyllbwulsfr thg redess Ki0asure | i nk
| O ? Erle%ggrllggerp 18 to ga%erfﬁief ugésurr]e Pl’alk 9 PA{ f())]):(élrgg l tc}/ pl_FJé Vgljtﬁgglet 1ggee]: ?nl’slérgl cal

cllp apprli 2 Va6t atures acrlitate
use of4g bes}@wnﬁ <FI(101 70, mgm&selxgenm&laguye aﬂﬂptwl 58®AN molvB dissdliygiheby Cdusing
applier 10 can include an an kup mechani sm for controlling novenent of
the trilggeyshrgd 44 #p ‘ﬂ?ﬁYﬁt ihétﬁllér As fhr?é’“élhfqd Yadranses diselrihstane 4 15Ad8ead t he
triggero b 8{?@ APRRISE t}?&%ﬁvE‘Qo Sndaihy e cfib ?ém&leﬁttﬁé?gﬁetw%"‘%%rtm geePGe the
trigger reac es a predeterm ned position, ich pornt the clip positioned

bet wee ncamwtlor}aélme paniabie closed to anlyypactiallyseds thehav a2 andoaekpastistodtam &m can

rel ease .t tri e d rel the clip or to
¥ oce el eimobe R alofiy bl or B RRGRg SAE L FERR SfGuTH1 P Pl o
21A andclashe of theislip vatllebdxna:ueseermh@wdwfblmlbmotw@ahe alip &nipplieR chelpigggeabani sm
in the formof a ratchet. As shown, the ratchet .includes a set of teeth 112

for med G berdeased tgesby a@«zwmstsam%&l%e@%fh%agger ins98 #3898k CENDBSI2bUSNP)
I nsert gp‘lﬁltloﬂnag'ldaaIIB@'YHg s@gné 84 ol i%rc@q}?eofegdjbzfrgome{ R AaabldbadheBased g thin the

housi n
proximal position. As the trigger insert 48 returns to its initial position, the closure link roller 54

is moved back to its initial position as well, thereby pulling the closure link 56, closure coupler

58, and push bar 44 proximally.

[00130] The surgical clip applier 10 can also include a variety of other features to facilitate use
of the device 10. In one exemplary embodiment, the surgical clip applier 10 can include an anti-
backup mechanism for controlling movement of the trigger 16. In particular, the anti-backup
mechanism can prevent the trigger 16 from opening during a partial closing stroke. However,
once the trigger reaches a predetermined position, at which point the clip positioned between the
jaws can be partially crimped, the anti-backup mechanism can release the trigger allowing the
trigger to open and release the clip or to close to fully crimp the clip, as may be desired by the

user.

[00131] FIGS. 21A and 21B illustrate one exemplary embodiment of an anti-backup mechanism

in the form of a ratchet. As shown, the ratchet includes a set of teeth 112 formed on the trigger
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positioned adjacent to the trigger insert 48 such that closure of the
trigger 16 and pivotal novenent of the trigger insert 48 wll cause the
pawl 60 to engage the teeth 112. The teeth 112 can be configured to prevent
rotation of the pawl 60 until the pawl 60 reaches a predeterm ned position,
at which point the pawl 60 is free to rotate, thereby allow ng the trigger
16 to open or <close. The predeterm ned position preferably corresponds to a
position at which the jaws 20 are part Atbingy Dlookst iNo.:| 190873-36 XENAFSOUFNP)
enbodi nent, as shown, the teeth 112 include a first set of teeth 112a,
e.g., ten teeth, having a size that prevents rotation of the pawl 60
relative thereto, thus preventing the trigger 16 from openi ng when the paw
60 is eingpag&andztbavtlk&@ thatris gdapeet td b@ evtaéibly timpoded ithun fhhdotsrd 2 a2 can al so
i ncl ude a or term nal tooth, f dto a.tock tqoth .112b, that
e, 5 GIDBoPRE SRR e atienas b ol dfvwre et Fiestt iiadorilen che paw
60 is @e@GARAHoMhE HigeBeinb@Cds WwRkdalselihe awl|@t6@ﬁ§dg€%@t%ethtlm2 trRgteethaaph 112b
preferabl{ has a size that is substan ﬁpgreater than the size of the

©

first sw@pnberonfigured to poeyerfietationaf thg pawl @& W Re nasd §@ resshests pradaterminetior med

bet V\Berbots&%n,tdn';ﬁﬁc nthtle é}a%ﬁ%la \Aili]ré%toqggtet ﬁlg{ei)? %ﬁo&lfﬁgtﬂj{'e I%Iéé& 16-%18 a4:C h 140

has a 'size at a erel al'low ng the paw
60 to bus]zoﬁerrhepievletbtynmed/mmtldnqyefnﬂbtymmsp@hdstomtﬂmsmbﬁlat whichalokjatvedaee t he

first set ee 112a. er Skl l1e n the reC| te t hat
thet odRiselrs e ol S areHAeD ERg i s Rhenh A Sl p aithide sARBI RO e
ten tembh, olgd 2en Wit Eaﬁﬁgiblz@f}ﬁt/}'n@{féi& dtafi6h 61thd wa@@f%w’éhlﬁb?&@qwkeen t hat
al l ows the pavvl 60 to pivot therein. [00132] FIGS. 22A-22D il lustrates the

r at chetpraeanagihe wigasr Us Eomgpening hdien theqgel 64 & angagediveithethe first aghidda elowar d a
cl osed Bﬁﬁ ﬂyﬁ%@aﬁh%& 5190{: ﬁ‘de?ﬁ 1&*9&115’ Mlogﬁ}o rdfbdrkg %%%9&1{59& fi r st set

of teet ereby preventi ng rom openi ng
act uat i dabahattHaea size ggeslldvs thepawl @Dausaaitehelatp)m/ﬁlexefb WI&:naH@/pzmleﬁOpast t he
first set of t 60 reaches h 140 pnext to the

e 2a u e
ock t JBEHESE 1B NEieEk Kb | Fi n Gy Pl Mo HEoRO0Rb PESeRO Y 1oz o2t Pahich
poi Nt tdiBsthAWRy RaRF haRAd diR dﬂh&ﬁ@ﬁ&do%&hm@a R thaah rélhsieh 1arpR\eRNt  of
the cam 42 over the jaws 20, the paw 60 free to rotate thereby all ow ng

t he trilf§és formed betwp@hthe irsg |S@§>é teeéhsl Raypnd 6\6 t@réﬂstp@féd 18y Thenqigletd0ms@ 22C
illustr I gé% and
22E i | ISEl}se"t3t E%tagg\?/%]g{egrg %8%?3 I%Lgmﬁ}é{rﬁbh%ﬁgbﬁ %‘?% Z%%’ngg)sl?e[g ggﬁ ?%iﬁ or ney
Docket H¥gond theGBK 3ocdio | { HNDRIZIOIdSNR) the first set of teeth 112a. A person skilled in the art

will appreciate that the tock tooth 112b can have the same size or a smaller size than the first ten

teeth 112a while still providing a notch 140 formed therebetween that allows the pawl 60 to pivot

therein.

[00132] FIGS. 22A-22D illustrates the ratchet mechanism in use. When the trigger 16 is initially
moved toward a closed position, as shown in FIG. 22A, the pawl 60 will engage the first set of
teeth 112a thereby preventing the trigger 16 from opening. Further actuation of the trigger 16
will cause the pawl 60 to advance past the first set of teeth 112a until the pawl 60 reaches the
notch 140 next to the tock tooth 112b. Once the pawl 60 reaches the tock tooth 112b, at which
point the jaws 20 are partially closed due the partial distal movement of the cam 42 over the jaws
20, the pawl 60 is free to rotate thereby allowing the trigger 16 to open or close, as may be
desired by the user. FIG. 22C illustrates the trigger 16 in a fully-closed position, and FIGS. 22D
and 22E illustrate the trigger 16 returning to the open position.
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[ 00133] The ratchet nechani smcan also be configured to emt an audible
sound that indicates the position of the jaws 20. For exanple, a first
sound can be enitted when the pawl 60 engages the first set of teeth 112a,
and a second, different sound, e.g., a |louder sound, can be emtted when
the pawl 60 engages the tock tooth 112b. As a result, when the trigger 16
reaches the predeterm ned position at which the pawl 60 is engaged with the
tock tooth 112b, the sound indicates tadttarhey Decket Nnat100873-3¢ GADSOUSNR i n
the partially closed position. The user can thus release the trigger 16 to
rel ease a partially closed clip, or they can fully close the trigger 16 to
fully close the clip. [00134] In another exenplary enbodi nent, the surgical
clip apf0liddt THOrachet menhhnidie cam alby be tadguredec baitian maudibktsousd tdtiptieates 0

revent, overl oad of. a rce applied.to the jaws 2 the tri r 16.

Byt caltPostigR e gy ¢ ki sARBPIect Gisk pBL Pty sritad BF Sewarbp L bneages

requi r ekt firgt et OSteth N€24, 3 a Q& on@NIIFEGEMIBuld)8.2C hilPudRf Suind, dafidelehittdde
posi tioned therebetween. form E‘gsr process proceeds and the clip is at

As the
| east pehenitheinay! 60 gagages thpéockdeeth 1} yuiy eestly vawnthaiigsd lograshesthe j aws 20
ar ound I J: Q0] i}fﬁfm’t J J i | ary
enbodi r%reér(]itg {%nﬂ?g@ ?/gér ogg rretj(}:lgg%‘?ﬁ%ﬁggﬁ@ﬁgﬁﬁghgéggs%gﬁcgztg thg'tg )§§g{9r elates to
t he f onwdBcatasdqoihreadert tbatchopestZiarg iawse 2otiallyrrlosed pesitiowor s, useh@nrtlasi st ance of

t he overl oad nechanism can i ncr.ease as t.he force reguired to. close the jaws
20° i norUsBEe WRE 18 HAReEPTEa R NSl (5 EPaRRLIY LIRH FREgradeer t han
the forg@ cl6Rqrd &1§0 to close the jaws 20 to prevent accidental actuation of
the overl'oad nechanism As a result, if the jaws 20 are prevented from

cl osi ng@owhen the trigger 16 is initially actuated, the force required to
over conlgfkinaasthst gisawlay empediggal fhesuremst Himarphey O qag inglpdeanovedoad This i s

partic j b I1Rg
et or mes e e B AR R Byl e 16
mec haniTymcually, duneg applieatiomrod arsexgikial ¢lif, A cetten &aed i reqiirad ésclose thé jawsf20r mat i on

Subbt o s M geat e o0gs bneSTENPERGEL, AP YRR eafif e e,

over | oafd ReHpN £MRaSEFhrdly)losee, tAE foiel reghittd ad caRiput CRbing thedbwa 26 bi@ahd | cant
force applied to the jaws 20. [00135] FIG 23A illustrates one exenplary
enbodi weslipsigniicapleinceatesnéerdinghy Bran exgoRlapgembadivgy| baorenaadw, | n

gener alucdifuPVE02d (IRRARDUANL SR NG R AReQURALOBE ATy | o med

fromtwo ves 6 and contalning a pro toggle link 68,
a pi vototHer wrds3uie resistance of the overload mechanism can increase as the force required to close

the jaws 20 increases. The resistance is, however, preferably slightly greater than the force
required to close the jaws 20 to prevent accidental actuation of the overload mechanism. Asa
result, if the jaws 20 are prevented from closing when the trigger 16 is initially actuated, the
force required to overcome the resistance of the overload mechanism is relatively low. This is
particularly advantageous as the jaws 20 are more susceptible to being deformed when they are
open or only partially closed. The overload mechanism will actuate more readily in the early
stages of clip formation to prevent deformation of the jaws. Conversely, when the jaws 20 are
substantially closed, the resistance is relatively high such that the overload mechanism can only

be actuated upon application of a significant force applied to the jaws 20.

[00135] FIG. 23A illustrates one exemplary embodiment of an overload mechanism 62, showing
an exploded view. In general, the overload mechanism can include an overload housing 64

formed from two halves 64a, 64b and containing a profile link 66, a toggle link 68, a pivot link
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Attorney Docket No.: 100873-36 (END5520USNP) 70, and a biasing assenbly 72.
The bi asing assenbly 72 can include a spring post 150 that is coupled to

t he housing 64 and that includes a bore extending therethrough for receiving
a plunger 154. A spring 152 is disposed around the spring post 150, and the
pl unger 154 extends through the spring post 150 and includes a head 154a
formed thereon that is adapted to abut against the spring 152. The pivot
link 70 can be generally L-shaped and iAttaraey Beckeblipi: d808743¢ RADSREUSYMg 64
by a pivot pin 156 extending therethrough. A proxinml end 70a of the pivot
link 70 can contact the head 154a of the plunger 154, and a distal end 70b
of the pivot link 70 can be pivotally coupled to the toggle link 68 by a

pi vot ﬁDmnﬂ@GJiaSTl‘rBSSQB@h:)Y @21 Thkbiggng assembly 72 cemimchee aspund pebt § 50 thaeispr of i | e

54" ad) Seufd EInERspE B DR BbVR R B BT h e e ent of ¢ e
prof il @lingeki 586 A wnhgllﬁzthﬂm@«etsaraguﬁﬂe sthglpRsEicn] detle biungérars4exen® e, a

pivot pin 158 that extends through the profile |ink 66 and is that disposed
Wi t hi n tBopgh 8¢ SIMgPose Y a(nértwud&ﬁé headptS4p dorged wppreandhatdd adapteddaébithal f 64a,

64b of a&ﬁﬁst@?@é&ihﬂgl% TR vt il gn BP! exa%oghab&?alﬂrl%dnlt?ec'o'uﬁ'lléd Rfnwi thin

the hodsin be achi eved by, osed protrusions 168a,
168b f (hpnmg @hbyt hipivotpinfl 56 extendikg Gleretmgttgharﬁepnoeml ved 70d Qﬁthmplazosledcom sl ot

160b (anl slat.is,.shown) far i e h f a,. housing
oo [ SOty R g | faa M HeRf TRE aufla aRAF Il Ablor iy 8 e Gli8S" Do

fr om t tpevo@duyréotqﬂédndwe to@@&emkl@s b31achi v pEOLES, etmetttsg%let HICES, M fulin,IchEbg esi st ance
of the b|a5|nghassenb particular, the over] oad nmechani sm 62 uses

the sprrRjedyzheprghly 1W>{(t® Nlt@ht%@et élldabwnéalvgt?dlymo\?la@ntct withinghe haysiBg as t he
profil gyl H{akerﬁﬁo df ﬂJg&rgng%hg o 34 th%%oﬁétg%tplb&gl rHWé?ﬁenbe‘t J:?ﬁ)fﬁ’é ligd 56l ng

agai nst t ousl or the rotationhal aspect ce exerted by the
conpr eysthih thp hou@ngtwcainsbe atslruam;iﬂm fCEdXE!Ih}PIO,LﬁghVchm tb%g@hteeﬂt¢ndk tteésughrtbie pi vot
l'ink 70 at a tatlo 5o it fil I|nk 66
agai neP YT s be PR e bt B i PP LRBL b P8 Rl €lns 98 SR i o6 1

resi st eadiiaf 6aa, @ubtdftmeememg m%ddhﬁdMumbn@n&ﬁofth% pidtile ﬂ’iﬁlﬁEﬂ'fwn@ﬁﬂﬁé ated by a
radial load fromthe closure link roller 54 agalnst the ofile link 66
exceeddOBHEE ¢bfrdrhe ashieyadebypfar sramplaiopposedimiotrusings 1684, il (D wamed prthsr of i | e

link 6 r(;}ﬁg ﬂ§6(§]ﬁ)1a{ at %c@rve@%tﬁld a{"&c&masl&tg%% @nlly &L%esq’ i MQ if he  pivot

link 7 urt conpr ess e spring sl'1ding aspect t he
pi vot hmmwmﬁmﬂuﬁﬁMpreMang68 and profile link 66 are aligned such that
the sliding force (resistance to slide) is the force

[00136] In use, the profile link 66 can be adapted to receive a force from the clip forming
assembly and to counter the force with the resistance of the biasing assembly 72. In particular,
the overload mechanism 62 uses the spring 152 along with the toggle link 68 and pivot link 70
to bias the profile link 66 from either rotating about the pivot pin 158 or sliding against the
housing 64. For the rotational aspect, the force exerted by the compressed spring 152 is
transferred through the toggle link 68 and pivot link 70, such that a rotational moment is applied
to the profile link 66 against the housing 64. Thus this assembly causes the profile link 66 to
resist rotation with respect to the housing 64. If the moment generated by a radial load from the
closure link roller 54 against the profile link 66 exceeds the moment of the pivot link 70 and
toggle link 68, the profile link 66 begins to rotate, buckling the toggle link 68 and causing the
pivot link 70 to further compress the spring 152. For the sliding aspect, the pivot link 70, toggle
link 68, and profile link 66 are aligned such that the sliding force (resistance to slide) is the force
required to buckle the toggle link 68 and pivot link 70. If the radial load from the closure link
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required to buckle the toggle link 68 and pivot link 70. If the radial |oad
fromthe closure link -35 Attorney Docket No.: 100873-36 ( END5520USNP)
roller 54 against the profile link 66 exceeds the buckling force of the

| i nkages, then the pivot link 70 further conpresses the spring 152 as the
profile link 66 slides proximally. [00137] This is shown in nore detail in
FI GS. 23B-23C, and as shown the opening 64d in the housing 64 allows the
closure link roller 54 of the clip forntgmesBeskst Hot: ol 0P8TB36 CEIDSFRIUSH e
profile link 66. As a result, when the trigger 16 is actuated and noved
toward the closed position, the closure link roller 54 applies a force to
the profile link 66. The resistance of the overload spring 152 wll,

howev errpllerai against thd]ﬁof)kedﬁlkléé exceelds 618 burklamgJoos bitteiliakages ftharettie post tinlon

unl ess e force a osur.e lLink raller 54 increases to a force
t hat 57%3 e §?mP’iffg% f}}‘?@pn?{%i%?sa{h%@(’ﬁ £ lﬂ’k, é%af‘l’gﬁsr%r%ﬁaélyf orce. This can be
caused by, for exanple, a foreign object positioned between the jaws 20 or
when t eoj3anshid @ sanbemfxm Inioye &dtais mAFIGS! 28 B-DEC,Gintd [as st ivhis 9péning 6UdCih thes hunt

etc. therebetween. ﬂ 20 cannot be_ further closed, the force
appl i edopgng %@ll%*f%gwlesw HR Faller &4 ofthe ehip farming aspesbinip RYeaiAstdhe t he

triggerydfie Yi’hlt b6.b&s Errt%ﬁﬁf\%ernecqe éExhﬁS is Qﬁﬁgtbignd rh%dqgwaxﬁighQHOWdl | then

pivot and slide wthin the housin ereby causing t ptvot link 70 to
pi vot, pakitioh thorloese tierobleubryanplitda faree to dimpresls linkeé6ode rgintarspof thg 152,

00138 i noted the f th | oad
LSS Bl 5 Y% P BB BB R B TP Y8020,

I ncr eas@fesathe e ppligd BY theldstrd Mnkadlérd4til@eased @E@reabdttid g*aatethhmsthean be
achi eved due to the configuration of the profile link 66. In_  particular,

when t RESIYANSE & 4 hrashold fores. Bhais pan b cauzrdey, fosexrmplptaioreign eliedthe profile
' ' nk 6§>oﬁﬂ9nédsoet\§ré&l§hé Jawezb%mhem% &&ws% ark hﬁlyQ‘id%fe%L&f?thlth@é‘hp%d% ePi vot

hi n "t he housing 64, as shown I n e closure link roller 54
rmves uipvmldmale@n@etdhetwmf When khiekw$3) canhet Hecfunberrcécq;gcii rteeifores appliat toone t he

resi stanc t ad mechani sm.in a the [ e link 66
nmust aﬁ“i ﬁg ]t"ﬂi rﬁ’ﬁ %’B%h%"g"%‘hgm téor%?{rt&?ﬁlgﬁergl Er ﬁ)o t&}% required
to pi vghofild ﬁnl@ﬁ@fWHlﬁn Mmﬂhen procad dige Wi th@mustdgmt chrefeey cegitigtBelpivet sl i de

the profile link 66, Accordingly, if the jaws 20 are_ prevented from being
cl osed,link 7§ to pixgt, whickrfarcghths %@rl%stomeprteﬁs thgarerload sping W% y act uated, a
m ni mal force wll be required to cause the closure link roller 54 to

transf ‘TOOI@'SEAE gf Rubl9 nbA, dhe\ite rddfirdd teraceﬁtetulieeomlead hecahity &4 coRbaieng the

profil eto Ithler}orce requlref :ovc?ct)se t}\l/glj?zgvsggewl!nch mcrease?ragthe trigger 16 is moved to the
closed position. This can be achieved due to the configuration of the profile link 66. In
particular, when the closure link roller 54 first comes into contact with the profile link 66 and is
thus in a lower position, the profile link 66 can pivot within the housing 64, as shown in FIG.
23B. As the closure link roller 54 moves upward along the profile link 66, the force required to
overcome the resistance of the overload mechanism increases because the profile link 66 must
slide within the housing 64, as shown in FIG. 23C. The force required to pivot the profile link
66 can be less than the force required to slide the profile link 66. Accordingly, if the jaws 20 are
prevented from being closed, e.g., by a foreign object, as the trigger is initially actuated, a
minimal force will be required to cause the closure link roller 54 to transfer the force to the lower
portion of the profile link 66 causing the profile link 66 to pivot. When the jaws 20 are

substantially closed and the trigger 16 is almost fully actuated, a significant amount of force is

required to cause the closure link roller 54 to transfer the force to the upper portion of the profile
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substantially closed and the trigger 16 is alnost fully actuated, a
significant anmount of force is required to cause the closure link roller 54
to transfer the force to the upper portion of the profile -36 Attorney
Docket No.: 100873-36 (END5520USNP) |ink 66 causing the profile link 66 to
slide within the housing 64 to overcone the resistance of the overl oad
spring 152. While the anount of force required to actuate the overl oad
nmechani sm can be greater than and can fheresReckebNat i \W8878-36 (EADSRAESND of
force required to close the jaws 20, the force is preferably only slightly
greater than the force required to close the jaws 20 to prevent deformation
or other damage to the jaws 20. A person skilled in the art wll appreciate
t hat t Himk 6psgusingthe profidmlinedtig)slide withingbehousingttddo puerceme theaesisianee0d cl ose
the ja . 139], <Jh rof i | i n oand i r.ticul ar th ,

di stal - ea?%%ﬁla&g%rnfl g(:lgIGWS?II' ét %Tzouﬁ)]lrt% flo?cg rf(ﬁ'ﬁ%d écg?d?@aé%{rll]%a Vgrcl)o da“\?/eé:h%nlss ape

t hat f aah bt prehtesthan atiddanatin@tasb edlaeeno theanicantef fHheguequidd toclast thajaevs2oe

over | oad chanism and the force requireqd to cl.ose the jaws 20. For exanpl e,
wher e tﬂI‘f‘eH‘?“t?r‘%Ereiir@ﬁhP’l‘lédhglﬁly&r?ﬁ% ”Paﬁ’eth gwaﬂ roguireddp @Eé%ﬁwd%vv%lzq forREgient at e,
the di SfeRlmh@s & ltl'('?;e'r':a_fnﬂﬁg% ég@l]?e @ls sz‘.eARJf’e%Bh kgilled lnﬁlﬁe@:@“ﬁﬁ@g&@ciﬁ’t‘e@lﬁhﬁhé 0

prevent the profi In rominterfering with novenent of the closure

| i nk r akdigancs dart breadgustadarasedaonithe dored hepassaryitp nloag thegawe2® o be applied to the
trigger 16 to close the jaws 20. Conversely, where the force required to

¢l ose gﬁ&‘l 3{9ﬂ2ﬁ% ;?rgfillelslé&l%:%‘h Eﬁ%@%art?cﬁﬁ% he dtigtélqgcgfl% dffack §%§T&*’tﬁ{jﬁrt§?ﬂetlﬂﬁ( ég, 0sed

posi ti can have a non-17near ape corresponds
t o t he canalsd havearshhprr thet faSlitkesaonraafiorghat@édnahe firtd reguieadantactubie thicor ces

required to close .the m42 (Fl 8) from be 1.ng too. high. ]00140] By
oy ot HERS TR and ot pfgairecose R RPE A0y BcraBels HESie RS Lan be
non- | irBRdded @'@odehé A sA0aRGeREs 4thQintAGBRSthd Qfttdl Fadik}SsueRbR 665 dffid prbfileadapt ed
to push the jaw nenbers 96a, 96b toward one another. As shown in FIG 8,

t he rediak$6 tambeplanasdy prexent themgfitedinkiogfrom ingifesipe wwithmaevemeat igheelogyre | vary
as the ver | 6a.,.1; . fi |.nk 66 can
her of R ke SRARIES,R N 1§ Ml BBRINEE 08Bt the MBI e e’ ° The
force awd 2l Gamvenely, wBert e fotco sequired taddoseahd pws 20 ipamaskseat hwethe tripger 16 As
shown i.n FIGS. 23A and 23B, the_profile |ink 66 is curved such that the

| ower ﬂ%?‘f’?’%oél?e %I?FégﬁPSflP‘P’éhq Prﬁﬁpeé@ iéé cagh%\ge[aag}mlg}epg,shesm}?@;(comapqnﬁ@ upper

por ti oy e nbRQinBArabick € ShdkcRfightisn Rl gxrebér@kﬂeyfo&@@&quﬁed 0 clRekRAmsdo | | ed
inthe art will appreciate that the profile Iink 66 can have a variety of

ot her $H&pa&} from becoming too high.
[00140] By way of non-limiting example, the force required to close the jaws 20 can be non-
linear due to the shape of the recess 104 in the cam 42 that is adapted to push the jaw members
96a, 96b toward one another. As shown in FIG. §, the recess 104 can have a curved
configuration such that the force will vary as the cam 42 passes over the jaw members 96a, 96b.
The profile link 66 can therefore having a corresponding curved distal-facing surface such that
the force will also vary as the closure link roller 54 passes there over. As shown in FIGS. 23A
and 23B, the profile link 66 is curved such that the lower portion of the profile link 66 is
substantially convex and the upper portion of the profile link 66 is substantially concave. A
person skilled in the art will appreciate that the profile link 66 can have a variety of other shapes,
and that a variety of other techniques can be used to optimize the force necessary to close the

jaws 20 and the force necessary to actuate the overload mechanism.

[00141] A person skilled in the art will also appreciate that the overload mechanism can have a

-37-



and that a variety of other techniques can be used to optim ze the force
necessary to close the jaws 20 and the force necessary to actuate the
overl oad mechanism [00141] A person skilled in the art will al so appreciate
that the overload mechani sm can have a -37 Attorney Docket No.: 100873-36
(END5520USNP) variety of other configurations. By way of non-limting
exanple, FIG 23D illustrates an overload nechanismthat is in the form of
a cantil evered beam 170 for receiving aAtanexDegkst Ned 100873 8nENDESIUSNP)| i nk
roller 54, The beam 170 can have a substantially curved nmenber 172 with a
bracket 174 coupled to one end thereof. The curved nenber 172 can have a
bendi ng nonent that, when | oaded with a force greater then the bending
nmonment ,vabetg kf eti;lert@nﬁgwatitmsa Eyo«vsayrdfgiodilitnyting:mdipﬂd,ﬂﬁ 2Bheillustaatésstn 174 can

provi de |d|t urve nber 172 t hat .t he,. bendi nonent
P eaagionsrigeirior thef fdh e BRRHE AP g b6ém 10 PrafiHi e SafF B Fbaded
within btxsmlee $6dusd gk rble0d4. the Héhrlnﬂ 701 hfke akObsiattilly baved MOmBEOS2IEH 4 Nk
roller 54 contacts the concave surface, and the beam 170 can be positioned

at an &mske I96cpunlehio angend thezaof e The siievedgneraber 182 canshavgethisadinagopment om t he
b | N
eam ‘“’@ﬁdﬁs&ﬁ(}ﬁ 1&[&9&% a#%r%?réa%rttﬁe% thbsah g cﬁﬁ?t,%‘éklw% é‘sklﬁﬁ ﬁose@lﬁlty rofler

54 becone’ oser am as the tri noves to t
posi t i eondifien. aThedmldktet 174t ae prcﬁsdesmane(rgldlty th thekduirveg magrhbier il A2 seshsbatalee t he

closure link roller 54 no er of .the clip applier
s rov 2andits phien huBthe BURerbi haperBadr B BERem btk Mk coul o
opt i onalithin e ek lmoﬁh§ég$?iﬂ:ﬁﬂjie1f BB icRhag ¢ ABrelIBkITb I s4confaceenend of the
bean(s) could be <contoured to tailor the buckling |load at a particul ar

poi nt  &PBieYe sEck.angthe kepmt WO e haposiiowred 2| an amglm%@at tresipshedinkaplfsdi nent |
the surgi; &ﬂ'n & v %%fhgﬁ)e%qq wiRH Hefi %i’sﬁltﬁgy a&u&&@&,' % tﬂe{ﬁ?sl(ﬁ?etlﬂ{k for

|nd|cat|ng t e nu I'pS remaining int evi cé e various
t echni golés 5¢ dacdnees whser tb ohd lmlrrmttbe tlnlggerqtﬁanmie‘s Yo thé clolsédoosrtemaiAsi avgsult-| GS.

i ng PSR RATEd BNRBa T Ty Siie FREHTE At b <Rt Dbt ool fiiuhdSieEhe
i ndi catiglof Weesp applidr s I%Bﬂémo It éj@steélpbsﬁléh FAdough 46t ﬁl@d/nzﬂialtlpPéIQaﬂlﬁ shown it

has a general circul ar i ndrical shape that defines a central axis Y
about wRilgleptionallybe apedsn aj S@ck%ﬁ%ml@uaﬁddw tsratngl orffige s o thethgam(sg ceidBe t eet h

%22 ‘;%Hi’gtgu{eﬁ dd 6ﬂ§&ﬂ99u%ﬂgﬁ%§%¥ Qﬂ HiBulBEoi ARG AL &égtﬁ%ﬁﬁe%@hrﬁ?‘t or actuator

e I ndl cat or

[00142] In another exemplary embodiment, the surgical clip applier 10 can include a clip
quantity indicator for indicating the number of clips remaining in the device 10. While various
techniques can be used to indicate the quantity of clips remaining, FIGS. 24A-25 illustrate one
exemplary embodiment of a clip quantity indicator having an indicator wheel 74 and an indicator

actuator 76.

[00143] The indicator wheel 74 is shown in detail in FIGS. 24 A and 24B, and as shown it has a
generally circular or cylindrical shape that defines a central axis ¥ about which the wheel 74 is
adapted to rotate. The wheel 74 includes teeth 142 formed therearound and adapted to be
engaged by the indicator actuator 76, and an indicator member 144. The indicator member 144
can have a variety of configurations, but in an exemplary embodiment the indicator member 144
is in the form of a contrasting color pad having a color, e.g., orange, red, etc., that differs from

the remainder of the indicator wheel 74.

[00144] FIG. 25 illustrates the exemplary indicator actuator 76 in more detail. The actuator 76 is
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can have a variety of configurations, but in an exenplary enbodi nent the

i ndi cator nenber 144 is in the formof a contrasting color pad having a
color, e.g., orange, red, etc., that differs from the remai nder of the

i ndi cator wheel 74. [00144] FIG 25 illustrates the exenplary indicator
actuator 76 in nore detail. The actuator 76 is -38 Attorney Docket No.
100873-36 ( END5520USNP) adapted to be slldabl% dIS osed within the hou5|ng
12 and to couple to the feed |ink couplattorsey Dagkgt ey d00833-BHENDSERIUEND
coupler 50 and feed bar 38 are noved. Accordlngly, the indicator actuator
76 can include a protrusion 146, only a portion of which is shown, formed on
an inferior surface thereof for extending into the recess 50f forned

bet weendarfied t@ihecslidaénly dispavgéwitbithe Bowingnl2 andéo ¢l todhe frod b’hle coupler SThe

protru5| n 14 L1 the n at or act 76 t b the feed
bar cou S% ane eSQ% %‘wd ﬂaﬁ%?@é OrR%%<h%?gr9 dgéwralso

i ncl udactaator emgaalgﬂmm a m@&haan $46, bAB afpvrnmdoft\heélemhawﬁt fathagl @thant infegidgage
the teeth 142 forned on |nd|cator wheel 74. in FIG 25, the

engageﬁﬁﬁ@ceﬁ%?%rf?rs%tq@wgdﬂt%th%@?ﬁa.58%f£°8fled ‘%ﬁswm%ﬁ Cwlﬁirsﬂainaesﬁ&é ?Qﬁ% of an

arm ha t t
00140 e d Byl O ST b RRIAC I EHE B (Lo GRORAN R0 e LEBRA byl

housi nghelmdb@cgtl;niwrﬁ(] and nFvES the2d¥it2 6Bie indidatotwstiatmti’oapoplsadtchalean 76 i s

sl i dabl sed wi.t hi t hat e chanlsm
Tan' s ek PPETE A s st P ot daH bl A B R RS M T on 146
ext endsndicdtér wiiel 74eeA1s mwvnciﬁurm} s, 5. en'g“dgemhﬁtuﬁ¢dhgx11§:a 14BohWieteiadi@atet ndow 12a
formed therein for providing vi sual %ess to the indicator wheel 144. As
the tridgyaler 15isiia ﬂ‘rﬁf(?%Of %rbamhleavmg&sté'a wwesd on s ead dherend forsrgaging thedefth er 50
is novggydistally, the indicator actuator 76 wll nove distally with the
feed bar 38 and feed bar coupler 50. As a result, the engagenent nechani sm

148 on the indicator actuator 76 will engage the teeth 142 on the indicator
wheel 1201451 Ime*se,tiye wdisaion g hedle 4ik eatatatity disposed rathen ths hausing |2, ias skatireinced i nt o

the | 248630:6ER60 ohi 1R hAiEaial S AS761 0| AL AESURLEK ity BAMANER 3o GhdnP_20 | Nt

the ja n i'ca tor 76. \Wen
t he cl itimt shepphageheat eehanismt ldR8eepasitigned bdjadent tohke ﬁﬂrchroameiqmﬂwe pad 144

o1 1 el el 4Ll BgL (0 Bpagt, L e windqu 125, for red i
remai n.forRQ 15R8h TeSrb N8ing Vsl R8s Idtthe Gr¥fical? wheel 144. As the trigger 16 is moved
to the closed position and the feed bar coupler 50 is moved distally, the indicator actuator 76 will
move distally with the feed bar 38 and feed bar coupler 50. As a result, the engagement
mechanism 148 on the indicator actuator 76 will engage the teeth 142 on the indicator wheel 74,
thereby causing the wheel 74 to rotate as a clip is advanced into the jaws 20. Each time the
trigger 16 is actuated to advance a clip 20 into the jaws 20, the indicator actuator 74 rotates the
indicator wheel 76. When the clip supply has two or three clips left, the contrasting color pad
144 on the indicator wheel 74 will begin to appear in the window 12a formed in the housing 12,
thereby indicating to the user that only a few clips remain. The contrasting color pad 144 can be

adapted to occupy the entire window 12a when the clip supply is depleted.

[00146] In another exemplary embodiment, the indicator wheel 74 can include an anti-backup
mechanism that is adapted to prevent the indicator wheel 74 from rotating in a reverse direction,
e.g., a counter-clockwise direction, after being advanced. While the anti-backup mechanism can

have a variety of configurations, in the embodiment shown in FIG. 24B the indicator wheel 74
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adapted to occupy the entire wi ndow 12a when the clip supply is depleted.

[ 00146] I n anot her exenplary enbodi nent, the indicator wheel 74 can include
an anti-backup nechanismthat is adapted to prevent the indicator wheel 74
fromrotating in a reverse direction, e.g., a counter-clockw se direction,
after being advanced. While the anti-backup nmechanism can have a variety of
configurations, in the enbodi nent shown in FIG 24B the indicator wheel 74
-39 Attorney Docket No.: 100873-36 (ENDSHR0¢IGNRket Nol U4e8I3-dpFODESTROESNG 734,
73b that extend substantially parallel to the axis Y. Each arm 73a, 73b has
a paw 75a, 75b forned on a distal-nost end thereof that is adapted to
engage corresponding teeth fornmed on the housing 12. While not shown, the
cor r es paheien gpposed ormsdiiapBb thgreptedd Vs\lilttstaintialaf mirallelifoathe priofYr. Usicbarrh @3ayred on an

i f th 2a. \When th
i cat 9P PRI 7% S0P tnd AREHRR AL e e iy N e3P & e 7aa, vab
ext end cbﬁés@oﬁcﬁﬁ‘% febthGoinfdd d tAE holsirpnl 2f OFRRInA k] t}ief'k%rﬂesﬁlﬁﬁﬁufglté&luﬂirﬁdeence

t hereof . As ipis applled and the indicator ‘wheel is rotated, the
arns 73ermed 3pthimm clgarargsetrysinsrforngd qneaarigngriportioa of e houpigel d adigeeat tothe he next

t t t t
o ol st PR, Wher MOl (AREUR Clished WiAERBRANIE] Yo Bk DR 10 10°
pr eventexteheéinté theticoatlar protresdn fodmed mumcbﬂlaunnegcqumntfeneemethaeoﬁiAea:d:lipds i.e.,

t ti Ki
e A I RSO do B, eaBRE0 SB el DB B b

of the honfhERtdvewh &Rl neXdpositA 1 4FienAfe ﬁﬁ%ﬁto@h@h%oﬂ%ﬁlid@@ xinhd1§ t6 Witgthcal
clip applier 10 can be used to _app Iy a partially or fully closed clip to a

sur gi cd? itsinitéal pesiiaen, she aamy d3a P will engage fgriecth it the hpysingte@reyse'dhe ¢ and
Sndos ¢ QIPdlgatosr%}g:glr 7/4’ fr&n ?5@'!11{%& fn%%fér?e”%{e%ng@?'ﬁ a{‘eglll’l‘;lnlg ég ﬁ}e p‘?&% ‘E’% t 2

de acc ess por i's typlcally
used t (pedeﬂi skikbechmwbem wgl aipacuieat thakd eardtynef dtlico techhiguessdantbeiuned toipoevento t he

surgic Sit en du surgical procedures it is necessary to cease
blood Oﬁﬂpdﬁ%ﬁ“?%%ﬁﬁggéels or other ducts, and some procedures may

require the use of a shunt. A surgical clip can thus be used to crinp the

vessel [m14t7pA§pﬁéuroeslymenabwm§ tﬁeeuﬁglnel Mﬁﬁﬁ)@llerlo%ﬁ%edbélilb)épﬁl@! apart@ilgat clip
applier, such as clip plier can be_ introduced throu the cannula or

ot her wiféldy gl ?ﬂeﬁsbm%sqrgfﬁd Sitﬁéu%}m‘%ﬂ vessel.duete shumt sis Il mrqsra@lf awk 20 around
the vesg@lsco lgm%ry aosrma%tlﬁagloﬁﬁ H?hetﬂaﬁéﬁ{% B9 Ro ARvERACERS T 4 &bl

posi tioni ng o jaws 20 aro
site. A cannula or access port is typically used to deﬁne a working channel extending from the

skin incision to the surgical site. Often during surgical procedures it is necessary to cease blood
flow through the vessels or other ducts, and some procedures may require the use of a shunt. A
surgical clip can thus be used to crimp the vessel or to secure the shunt to the vessel.
Accordingly, a surgical clip applier, such as clip applier 10, can be introduced through the
cannula or otherwise introduced into the surgical site to position the jaws 20 around the vessel,
shunt, or other duct. The tissue stop 46 can facilitate positioning of the jaws 20 around the target
site. The trigger 16 can then be actuated to cause a clip to be advanced between the jaws and
positioned around the target site, and to cause the jaws 20 to close to crimp the clip. Depending
on the intended use of the clip, the trigger 16 can be partially actuated, as indicated by the
audible sound of the pawl 60 reaching the tock tooth 112b, or it can be fully actuated. The
trigger 16 is then released to release the partially or fully closed clip, and the procedure can be

repeated if necessary to apply additional clips.
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site. The trigger 16 can then be actuated to cause a clip to be advanced
between the jaws and positioned around the target site, and to cause the
jaws 20 to close to crinp the clip. Depending on the intended use of the
clip, the trigger 16 can be partially actuated, as indicated by the audible
sound of the paw 60 reaching the tock tooth 11 2b, or it can be fully
actuated. The trigger 16 is then released to release the partially or fully
closed clip, and the procedure can be Atpaatlderket Naedaesdipe (ENDSRAPINP)
additional clips. -40 Attorney Docket No.: 100873-36 (END5520USNP) [00148]
One skilled in the art will appreciate further features and advantages of
the invention based on the above-described enbodi nents. Accordingly, the

i nvent i[H 4B kOnwskilied ihéhd driwilbapprseiatevfuatherfagiutse end pdvianiages ofitheg/ingéndian and
descri bed,, except as indicated. h end clains.. All bl.j cations and
ror or et of el ERe AL AR Rt S ARBBRT e P R e P m R s Bl e s
their veathdseesh pdrddil48] shdhatand desetibédyettepsis iMditaedby thoappaidedolaims1 ¢0B73- 36
(END5520USNP) CLAIMS: 1. A surgical device, conprising: a housing having a

t ri ggePUPhFREMsAnd SefpteaersicHed BEin aEme RISy é!tcelg%%?fi haendydFiSEEs Brifsihe

housi ngaeth opposed jaws formed on a distal end thereof and novable

bet ween an open position and a closed position; and a camm ng assenbly

di sposed wi thin the housing and the el ongate shaft and coupled to the

t ri ggel001¢RAWhainriagneksisenbl y bei ng adapted to apply a closing force to the
jaws upon actuation of the trigger to nove the jaws fromthe open position
toward the closed position, and the camm ng assenbly being adapted to
transfer the closing force to an overl oad nmechani sm disposed within the
housi ng when the closing force is greater than a resistance of the overl oad
mechani sm wherein the resistance of the overl oad nmechanismcorrelates to a
force required to nove the jaws fromthe open position toward the cl osed
position. 2. The surgical device of claiml, wherein the camm ng assenbly
noves relative to a force- receiving surface of the overload nmechani sm such
that the closing force of the camm ng
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assenbly is applied across the force-receiving surface of the overl oad
mechani smas the trigger is actuated to cause the camm ng assenbly to nove
the jaws fromthe open position toward the closed position. 3. The surgical
device of claim2, wherein the resistance increases as the trigger is
actuated to cause the canm ng assenbly to nove relative to the
force-receiving surface and to nove the jaws fromthe open position toward
the closed position. 4. The surgical dedffBePodehNa A0087pd¢ ENRSTHESNR i ng
assenbly includes a nmenber that is coupled to the trigger and that is
adapted to nove across the force-receiving surface of the overload

mechani smas the trigger is actuated. 5. The surgical device of claim4,
wher ei €LiAIMSver | oad nmechani smincludes a housing having a profile link
slidably and pivotally disposed therein and having the force-receiving

surfaceg for her i.tioned adjacent to an opening forned in the
housi nf}: -4?%{%10(332‘39 %Q%B?QE%.: 100873- 36 ( END5520USNP) 6. The surgi cal

devi ce of chabwmirg hamireraetiriggérmeovhablyweupled tiexatayg surface i ncludes a first
portion that is adapted to.receiv force.for piyotall Vi ng the

For ce-r ecel ¥7 RG"AR DL SHPAITS T e AouLra it Sher st B PP Bret e i s
adapt eghdrédfaf€ RloVablabét@esar §enPokitlaPhnd ME¥icaPotifienfmace- recei ving member
within the housing. 7. The surgical device of claim5, wherein the overl oad

nmechani sm | ACAHEER assamnbly disposed saidimthg howsing and thoelpnaate theftaRd coundgdtbe | nk

" . : : . . . 0 th

bi asi nahEngkes ERRRIE Ry boRE s Bl Bt oS g K el O bl . and
wher ei nctuldonpifitiod triggeras seivbkthe jaws daphechen@opitivotowspd thepilosed positiomusdrent  of

the profile link, apd.the pivoting assenbly.is. adapted to slide upon

1 bites CHRSRBREETER UG RIS ot s 8 9rcs 1 Bt ©rioes TR BE] ng
assenb'ﬂspb&d%ﬁﬁ&ﬁ%oﬁﬁﬁg W& e NSRg fSrce KiPeatet tRHnCAesitaNdCoT S ovehigadn 2,
wherein the canmming assenbly is adapted to apply a non- |linear closing force

to the npeshanismavcheyshie heiresigipoeob theeverdens mechgnism comelates to {preeagauitsdge ovi de a
re5|stq&ggfggg%Fﬁg&qg%g%%ﬁﬁégﬁh@5N£89%%ﬂ&§@50§ﬁ ing force of the camm ng

assenbly n over ani sm use"w th a surgical device,
conprising: a force-receiving nenber pivotally and slidably disposed in a
housi n@. and Thawirgigalalevice of claim 1, wherein the camming assembly moves relative to a force-

receiving surface of the overload mechanism such that the closing force of the camming
assembly is applied across the force-receiving surface of the overload mechanism as the trigger
is actuated to cause the camming assembly to move the jaws from the open position toward the

closed position.

3. The surgical device of claim 2, wherein the resistance increases as the trigger is actuated
to cause the camming assembly to move relative to the force-receiving surface and to move the

jaws from the open position toward the closed position.

4. The surgical device of claim 2, wherein the camming assembly includes a member that is
coupled to the trigger and that is adapted to move across the force-receiving surface of the

overload mechanism as the trigger is actuated.

5. The surgical device of claim 4, wherein the overload mechanism includes a housing
having a profile link slidably and pivotally disposed therein and having the force-receiving

surface formed thereon and positioned adjacent to an opening formed in the housing,.
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surface with a first end and an opposed second end; and a biasing assenbly
di sposed in the housing and adapted to resist novenent of the force-

recei ving nmenber, the resistance increasing fromthe first end to the second
end. 11. The overl oad nmechani smof claim 10, wherein the force-receiving
menber is disposed adjacent to an opening forned in the housing. 12. The
overl oad nechani smof claim 10, further conprising a pivoting assenbly

di sposed within the housing and coupl etftteraeyiaecket Ne.: f18987&3¢ EXOSROHG N Mrenber
and the biasing assenbly such that pivoting assenbly is adapted to transfer
a force applied to the force-receiving nenber to the biasing assenbly to
overcone the resistance. 13. The overl oad nmechani sm of claim 12, wherein the
pi vot i 19g asJberbirgicelotepice 9€slaam f oyhrrein tkoretrerandyg Sofke incNoles a iG0873- 36

( END5520 Shﬁ%tLng g$§t i S gi¥ota I¥.c9 gled.tq tEe torcerreceﬁyigg nmenber,
and a pPUSE T MAPRET ' SCpIOdtArT §* tv&?g SPVTS PR TG TE T E B TRR OSh  at i s
adapt edhd busippl dnda stndgottivntthe ibadapicddo ABELED fotceifd Blid4blwabaing fRMBReNt
thereof. 14. The overl oad nechani smof claim 10, wherein the force-receiving
menber TFFEIREFBREMBET Within BehaBYENgi ng surface fornmed thereon and including a
first portion that is adapted to receive a force for pivotally noving the

force- mecei yhpgyurpRARRYicWiok Blafin 5 NehdOH $thd Wrerl8ditmacHa BB AN A1 st i&kingt hat 1S
adapted to receive a force for slidably noving the force-receiving nenber
Wi t hi n asdemblytbaids eqppleri3o thrrprohlgdink daprofise tlzaiesiptande. cl ai m 10, wherein t he
bi asi ng assenbly conprising a spring disposed around a spring post, and a

pl ungerg sli LS i . | t i -head
fornedgfhergg%5§ﬁ%h%§§%§gggggﬁzﬁﬁg?%ggkﬁﬁgﬁg%#ln&ﬁgggﬁﬁggg3g@¥ga%%€gﬁgnt of
t he plbyagévotingamseniblyhendswhéreig tixosivotirdgtsschibdy Bwadaptedith preathon pivoad ¢l ai m 14,
wherein the for.ce-regceiving surface is curved to rqvi de a nop-I|inear

resi st ApEmeRT Ok profEla S RYaRSE ForUL S reind b Sk ypenri Bl co,
conpr i shdv@memidbf eheSirb QRUINIRE BispY & forbdivi tRbidsih@ESEmbI§GE bVdrosmameh&istdndat 1 s
adapted to resist displacenent in response to a force applied thereto, the

resistance increasing froma first end to a i
9. The surgical device of claim 2, wherein the camming assembly is adapted to apply a non-
linear closing force to the jaws, and wherein the force-receiving surface is curved to provide a

resistance that correlates to the non-linear closing force of the camming assembly.

10.  An overload mechanism for use with a surgical device, comprising:

a force-receiving member pivotally and slidably disposed in a housing and having a
surface with a first end and an opposed second end; and

a biasing assembly disposed in the housing and adapted to resist movement of the force-

receiving member, the resistance increasing from the first end to the second end.

11.  The overload mechanism of claim 10, wherein the force-receiving member is disposed

adjacent to an opening formed in the housing.

12.  The overload mechanism of claim 10, further comprising a pivoting assembly disposed
within the housing and coupled between the force-receiving member and the biasing assembly
such that pivoting assembly is adapted to transfer a force applied to the force-receiving member

to the biasing assembly to overcome the resistance.

13, The overload mechanism of claim 12, wherein the pivoting assembly comprises a toggle
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second opposed end of the force-receiving nmenber; and an actuation nechani sm
adapted to actuate jaws fornmed on a distal end of a surgical device, the
actuation nechani smhaving a portion that is adapted to apply a force to and
translate across the force-receiving nenber fromthe first to the second
end during actuation of the actuation nechanism 18. The overl| oad assenbly
of claim17, wherein the actuation nechanismis adapted to a gly a
non-linear force to the force-receivi ng\REPRYPOKRERO.§ ﬂeqséh%‘e& BES2098NPhor t i on
of the actuation mnmechanismtranslates across the force-receiving nmenber,
the resistance of the force-receiving nenber correlating to the non-Ilinear
force of the actuation mechanism -44 Attorney Docket No.: 100873-36
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mechani nel - ] [ =4 1.ng surface
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mechanpsmtal moaahemtiegdeof20. The overl| oad assenbly of claim 18, wherein the

force-receiving nmenber has a non-linear surface that is adapted to provide

the non-lingar resistance.th correlates to.the nan-linear .claosing force
of the Thct 00t SIF ECHARTEI SEIm s yDEE G CHSSEROr PECTTIAITHAR & vher of n
t he f OFfgiEe-fe@6iQingisiidad¥TORRI t(REBHH Arkificlading b Gird poRITHERat idWlapied tScélabky and

pivotal ly disposed within a housing. 22. The overload assenbly of claim 17,

wher ei fPrenior pyptdly mavEnathe fprersiepely ing srapies within the heusing endiasrgondpartions
adapt egnart f aqggtgc[ fyr@&% ;“%?ceffgf ﬁﬁiaﬁl‘}%dvﬁ% thg' %r@é—fécéi%ingrn?éﬁlf‘err v\;lttﬂﬂﬂhg he

resi st ance.
housing.

15.  The overload mechanism of claim 10, wherein the biasing assembly comprising a spring
disposed around a spring post, and a plunger slidably disposed relative to the spring post and
having a head formed thereon and adapted to compress the spring upon slidable movement of the

plunger toward the spring post.

16.  The overload mechanism of claim 14, wherein the force-receiving surface is curved to

provide a non-linear resistance.

17.  An overload assembly for use with a surgical device, comprising:

an overload mechanism having a force-receiving member that is adapted to resist
displacement in response to a force applied thereto, the resistance increasing from a first end to a
second opposed end of the force-receiving member; and

an actuation mechanism adapted to actuate jaws formed on a distal end of a surgical
device, the actuation mechanism having a portion that is adapted to apply a force to and translate
across the force-receiving member from the first to the second end during actuation of the

actuation mechanism.

18.  The overload assembly of claim 17, wherein the actuation mechanism is adapted to apply
a non-linear force to the force-receiving member that increases as the portion of the actuation
mechanism translates across the force-receiving member, the resistance of the force-receiving

member correlating to the non-linear force of the actuation mechanism,
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19, The overload assembly of claim 18, wherein the actuation mechanism includes a
camming assembly having a non-linear camming surface that is adapted to produce the non-

linear force when the actuation mechanism is actuated.

20.  The overload assembly of claim 18, wherein the force-receiving member has a non-linear
surface that is adapted to provide the non-linear resistance that correlates to the non-linear

closing force of the actuation mechanism.

21.  The overload assembly of claim 17, wherein the force-receiving member comprises a

rigid member that is slidably and pivotally disposed within a housing.

22, The overload assembly of claim 17, wherein the force-receiving member comprises a
flexible band that is adapted to deform when the force applied thereto is greater than the

resistance.
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