Attorney Docket No.: 100873-37 ( END5521USNP) SURG CAL CLI P ADVANCEMENT
MECHANI SM FI ELD OF THE | NVENTI ON [ 0001] The present invention rel ates

broadly to surgical devices, and in particular to methods and devices for
applying surgical clips to ducts, vessels, shunts, etc. BACKGROUND OF THE
| NVENTI ON [ 0002] In recent years surgery has narkedly advanced through t he

performance of | aparoscopic and endoscopi c surgical procedures such
chol ecyst ect oni es, gastrostom es, appendettosthy @acket N ol 03wy Q”PEBQ’PNPHhese
procedures are acconplished through a trocar assenbly, which is a surgical

instrument used to PRYRGICAIACRIPWDVANCEMENE MECHANISMI cal |y contains a
sharpened obturator tip and a trocar tube or cannula. The trocar cannula is

inserted into the skin to access the body cavity, by using the obturator
tip to PERBIYRIBEINYEWIIPN Af ter penetration, the obturator is rempved and
the trocar cannula remains in the body. It is through this cannul a that

surgic a{looo 1 "[31'% wrerrttnsveﬁﬁ@n RllAcaSoad PR3 gi&an ﬁe\fiél{sflélﬁﬁh pbﬂfehrayfmﬁéth&&saahdl S
connond¥ used a trocar cannula is a surgical clip applier for ligating
ay

a bl ooddeywestor aprslymaérrgwgh@w to dcts vpwelsi sbuntsfethody tissue during surgery.
Most clrp appliers typrcally have a handle with an el ongate shaft having a

pai r of g RP¥ANS KRB fiened on an end thereof for holding and
formng a F‘gatronRﬂfrp t herebetween. The jaws are positioned around the

vessel or duct, and the clip is crushed or forned on the vessel by the
cl osi ndOQ@Z]tIheecprawgars [sm&erz;z]has markedly adfrartchdatlmugbrthwqrfwwewffﬂﬂnamsgomq he

f eedi N9, 3 %Sdgs%{z}g'%n %g’l gpedlslrrgg src%qa% hglerpys% ﬁ'? é&s@og’tgmleg p%lgr?c{eg pnaésed

WDVGWEH% O era I'S nee reci se contro
has resuhﬂednaﬂmmheTM3e¢nkamuanﬁpb@mnmhahﬂmmﬁa@mﬂ&&mgasembhemﬁbmlsmcreasrng

the cost of the clip Irers riqgr art clip appliers SO use a
spri ng- q“&%\??éﬂlsﬁr}”i”ﬁmdﬁ “Hﬁtuﬁs%ml“?aw o @d(?ﬁ'f‘fctéfp%ﬂg’ %l“t"ﬁ’r’ifraes PER t hr ough

the shafguior P andS£UbER tutdSr Rarfl The thobf daRVia FURderte@ M@ tHe sRin BRERENI sm for
preventrng accidental projection of the clip fromthe device before the clip

is forthebody®aniy, banaing dlekebtertto tip tepaneiate thealsp i Adfiter pengitatige thtebtimatedi | i ty
to handle. an Ng‘éx‘?& él%?r%car%%%ulggerﬁa? SIF‘?he' b%‘ﬁit Xs Fh%ghéhlggfx{%%'}ﬂ% B%éc?g“ ety of

Condltlons evi ces require or ney
( END552ih4#hMidnts 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



closure of the jaws, which can result in overload on the jaws when the
vessel or duct positioned therebetween is too large to allow full closure,
or when a foreign object is positioned between the jaws. [0005]
Accordingly, there remains a need for inproved nethods and devices for
applying surgical clips to vessels, ducts, shunts, etc. SUWARY OF THE

| NVENTI ON [ 0006] The present invention prOV|des nethod and devi ces for
applying a surgical clip to a vessel, dugternegfeghet Neg $00873374ENDIS2USHPar v
enbodi ment, a surgical clip applier is provi ded having a housing with a
trigger novably coupled thereto and an el ongate shaft extending therefrom
Wi th anaéfgfth@yx%vsf Qﬁﬁﬁgaﬁﬁsﬂtm@%ﬂbacﬁ&ﬁhé sevmen tf{@@esga DS pb anaf&fapt ed to
advance a ¢ osition e bet wee 3 ﬁove the jaws
from anthombﬁWp@sxsmco}argedo allew cﬁlslbdomsm whean & «ﬁoreugn pb(pcttlh eomwrpedwos’fqen theed

t her ebet wveen. [0007] The surgical clip applier can have a variety of
configupa?lons and it can include a variety of features to facilitate
advancenent and formation of a surgical clip. In one enbodinment, the

sur gi caj0oas ifpccanﬁxhg'l;arthezaremamw anted dorfimpehyed siededs et ddvices fordaplyingdi sposed
wi thin the a Pn{gate S aft aﬂd that is adapted to drive at |east one

sur gi cat"@r3 SIPHPEE!S A LS UHEREE- shaft. I n an exenplary enbodi ment, the
f eeder shoe can be adapted to nove only in a distal direction, such that

pr oxi m§UNMMNERETOF PHE IR/ H¢Edey shoe is substantially prevented, The

el ongate shaft can also include a clip track disposed therein and adapt ed
to seat_at |least one surgical clip g¥e f eeder shoe can be glldab

di spos etk hhtpresrat avmp}lanpaewdeirm}b ang dexjeeeop applying @ SHig3t iR} be used

to faci|dsgatficd 's%@letmedﬁe @ierﬁ‘ﬁlﬁiry%\éﬁfﬁ{enp%%ﬁfgﬁ@l lipBpBeER hrRfidddhBvingeder
shoe. In one exenplary embodi ment, the feeder oe can include a tang

adapt eda hensinggeitfea trtgeercmwabtyrcmkled thepeteerchan gengatenbnlt wuigading thersfronhwith eeder
S.hoe. Wi %pﬂ)é)ge Q\%s chn@ﬂ oB %?slfaé le?{% hte?elok' Oﬁledt'nﬁéeqlls {H%ﬁf%ﬁ‘%&'&dx%ilfé %g é{] t?ﬁ)ggl'&?rg ?(r)rg d

W t hin rac rack can severa

t her ei nthkalip becween/thl gavtd)end @ngoedh@jaon €rvim g1 apen ipakitiodweneosedlositibine f eeder
shoe within th? cl IP track. I n another exenplary enbodi nent, the feeder shoe
can i nEIRIEesp AAY ioned theiebst et bar can i ncl ude several detents formed
therein and adapted to engage -2 Attorney Docket No.: 100873-37

( END552[0oBNPihe shfpfical alfffagpliei@ivithat € vireedef cohfp@atori! ald ivcahigluddevdrred bar
'S rmve(():lf ngtﬁ}egltol I)gcﬂltate 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 formed therein and adapted to engage
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[ 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-limting
exanple, the feed bar can be coupled to the trigger by a trigger insert that
is mted to the trigger, and by a link that extends between the tri ger
insert and the proximal end of the feed 6%'?”#WéwbwbkFﬂﬁr“gﬁﬁN%$2Fﬁ® ¥ eed
bar can include a coupler that is adapted to receive a portion of the |ink,
The feed bar can also include a distal end having an advancer that is

adapt edine o RO HRIE 1R fEbdRE SHoeMRedilyGIHR tBed Bard éGed Mistaly St al -nost clip into
the jaws. In certain exenplary énbodinments, the feed bar can be adapted to
engage and initiate advancenment of a distal-no clipinto the jaws prior

st I
to i nit 1090911y anetherfathodimensfthe plangaieiaft camisludp g dacybar flidshbt Henosehbodi nent ,
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exenpl ary enbodi nent, th i p advanci.n ssenbl.,y can inclu aclip track
CharP! oh BRI el feed babed D5 2%RIAT 1 RERERT thetflet st ndy Fpel
adapt ediottRe fighetam by ik thet dxids betvebr de frighflink@t MMMBe bioxa@nslienti af thdi rect i on
to nove at least one clip disposed within the clip track in a distal

di r ect i fad barhd'he perénalsnd of derfeqdzar gareinclugde ppuples tieaipy adapted fpesgfiveat . a tang
that is . WP g i v, of
the t coRiiBRpEHle it TARE bilafbish ol el AfuRh Y Rihe B AHR el LUBERAY ©°
novenento engdgetahbistilapad clis mpktowirivhithe distel-mbst plip mae khe jdhe lnldepain eaerkplagn

i ncl ude lLlurality. of, openings faornmed therein for receivi the tang to

e encermpdlitbar Bl 8l R aEb? Mt St AEL Ry yetseamal d b " 005
The cl i gipeeaR€jang prss RBltMtifaRdvah&menh6t tHelederfsBesl bar that is adapted to
couple to a novable trigger tforned on a housing of a surgical clip applier

and that is adapted to slidably nove distally when the trigger is clqosed to
advancel00h@] Ingaetasr canhodimsnd aglin aéagrtw&?ésemhp%{oa pdynsiog 2 alipihioneh hargicaly

track. g p%ﬁgxqs PRy ideRN TRV, AUALihEAsberRbly CAThA GUA At ParicANEE sh&iéap@l(iap
exenpl ar podl ment the distal end of the feed bar can irclude an ddvancer
t hat i sapptiapst wolutling ¢imga fpowan ingthe el Imerstexemplaryt antehdingents the clip sdvahcingst clip
fromthe cli trac@ LNt jaws, fornmed a distal end.-3 Attarne cket No.
100873 S5 eRehb B teky bRAGmA) BB Prbbeidt B i fndh KRB oL RAD e y
enbodi nedapted thelidablydedte shthe cipittadkiumld U6l thode ineadfstal 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

distal-most clip to drive the distal-most clip from the clip track into jaws formed on a distal end
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and the feed bar can include a plurality of detents formed therein that are
adapted to engage the tang to nove the feeder shoe distally when the feed

bar is noved distally. In use, the proxinmal end of the feed bar can include
a coupler that is adapted to receive a link for coupling the feed bar to a
trigger of a surgical clip applier. [0012] An exenplary nethod for advancing

a surgical clip through an el ongate shaft of a sur ica p er is
al so provided. In one enbodinent, a feed BRFrEdcst ﬂ1§P§Pﬁ7<§ﬂ@§ﬁE§H”

wi thin an el ongate shaft of a surglcal clip applier to distally drive a
f eeder shoe disposed wthin the elongate shaft and thereby distally advance

at | easgr ONesied] Rp appIRr.f B&GoIRF cxeaipl R elbdiMmbhty the FebdenadRe chyinciugk a%@@' e,

actuating a coupled to a housing that is nmated to a proxi nal nd of

the el oﬁgiath@fegdmgmtcan |lrwheﬂ¢ea rdwiahify oA dgtes ehdlrprein fipné Areradapted dengage the
distal | %%Vrﬁg'&eletﬂef %sﬂgé/@lgt%ﬁ§ wiEh Cq*é?ee%'@fbmmﬁ d?sftalé'hg (66 thexi gf‘ engage

a dista dvance’ t he ween opposed jaws forne
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retracthgg)the feed bar éhlnlthe el ongate shaft while the feeder shoe is
mai nt ai ? ieegr ifureirdl c4p PRPI¥-xed position. [0013] In another exenplary

enbodi nent, a nethod for applying a surgical clip is provided and i ncludes

novi ng @)ou )| DYSenpip h@dqoucfoﬁadw@mmgugs@gltalrcﬂf) tldbﬁ»g}ﬁd?ﬁ@oﬁgavwdhdﬂ af gl osed
position to actuate ~a clip advancing assenb posed wi.thin the housing,
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trigger is pr iant relative to cli vanci ng assenbly during
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ot her aspects, an overload nechanismis provided for use with a surgical
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f 1 om 1 hbStEsadaly kg P8$‘H%’§/ Docket No.: 100873-37 (END5521USNP) end to the

second end.
[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

the force-receiving member. In an exemplary embodiment, the resistance increases from the first



[ 0015] The force-receiving nenber can have a variety of configurations, but
in one enbodi nent the force-receiving surface fornmed thereon is positioned
wi thin 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 nmenber within the housing, and a second portion that is
adapted to receive a force for slidably noving the force-receiving nenber

wi thin the housing. The biasing assenbl yAtespeydlogkst Moy, E0087331 (FRRI521HSNP)
configurations, but in one exenplary enbodi nent the biasing assenbly can

i nclude a spring disposed around a spring post, and a plunger slidably

di sposegdqrishitskdmdteddt he spring post and having a head forned thereon and
adapted to conpress the spring upon slidable novenent of the plunger toward
the spring post. [0016] In another enbodinent, the housing can include a

pi vot i n@Og%Js?&meetrmwm&me@b@% havee vosiety of wenfigwrationp.dwe inanegmbediveant and
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novenent thereof. [0017] In another enbodinent, a surgical clip applier is
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formed on a.distal. .en t her eof . and. novabl e .bet ween an open position and a
cl osed %F)é?rf‘}gdw,‘)nélh‘g"bge T&W%OQ&BH‘%V 0wrd ossPEngPPYi n t he housing and t he

el ongate shaft and coupled to the trigger. The canmi ng assenbly can be

adapt ed[0hps]anRhothér ealbddinidt, R Bsuising chidihcjudes pivpBing asstmdlyi that i9Eouphd tri gger
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cammi ngows®erishgresisanen lexeeptanplarg ginbddiment, thetpheotingsisssmbhceandficludes over | oad
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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
erhbodiment, 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

applied to the camming assembly. In an exemplary embodiment, the resistance of the overload



cl osed position. [0018] While various techni ques can be used to couple the
camm ng assenbly to the overload nechanism in one exenplary enbodi nent the
camm ng assenbly noves relative to a force- receiving surface of the
over |l oad mechani sm such that the closing force of the camm ng assenbly is
applied across the force-receiving surface of the overl oad nechani smas the

trigger 1is actuated to cause the camm ng assepbl 0 i fromthe
open position toward the closed positioﬁvm?ﬁéggﬁﬁﬁﬁbfgﬁéﬁeg Ié%ﬁﬁggé of

t he overl oad nechani sm can be adapted to resist novenment in a proxinm
direction and the resistance can increase as the trigger is actuated to

cause trh&hsdsmichgelass ordioycetroquifed @ mekéthieavd forh i dpeh @esities Riwardithesur f ace
and to nove the jaws fromthe open position toward the closed position.
[0019] desedpei¥dr exenpl ary enbodi ment, the overload mechani smcan include a
housi ng having a profile link slidably and pivotally di sposed therein and

havi ng [bhiR] WAiSaFiseek 'nr&ﬁ,é i BCRed IPEIBR thh@marg AL nBASbithOfRAA#] acent
the housing. The force- receiving surface can
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bi asing assenply that is adapted,fo apply a resistance to .the profile |ink.
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avi ng an overl oad®°nechani smare al so provi déd. one exenpl ary

enbodi rjews from tiid @=hpgsition wevaedithehbsappdsitin. t 0 a pair of opposed jaws forned

on a surgical clip applier. The closing force can be effective to nove the

oppose j from an en positi to c| osed positi.on. en the closin
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surgi cal C|Iﬁaapp|ler. I'n an exenpl ary enbodi nent, the threshold 6 Attorney

Docket tianed thgemradpsitiengsaiacemnpen opgtrgiopned mehotesingad hedereni sm

| ncr easgqiAg hificé AMEn@L& MBMEHortibR Haffl 8RR RIS e ot QUBF Sivotally
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

mechanism disposed within the surgical clip applier. In an exemplary embodiment, the threshold
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the cl osed position. [0021] While the overload nechani smcan have a variety
of 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 in response to the closing force. The surgical clip applier can
include a cammng assenbly that is adapted to apply the closing force to
the jaws, and that includes a roller rrer‘rb‘éf‘"“?l‘?&‘:ke‘r%i"l @0%73736@'%5751‘}5}”’)
force-receiving elenent as the closing force is applied to the jaws. The

t hreshold force of the overload nmechani smcan increase as the roller nenber
roll's agfee8iHeRerldRMr&NnhBGRIINr&EeLls@REAls alemPRA I hREpenISTRioh IRV ! | er
menber rolls across a first portion of the force-receiving elenent, the

f or ce- rthedpsadpgsibenent s can pivot if the closing force is greater than the
threshold force, and when the roller nmenber rolls across a second portion of
the for RBGE Y . f : Y n I {f the
ol osi ng 77 QTR KL BetrRaf HEDhanidn) o 1 T b S AgRaiREln GRmElolfient

enbodi needyeriohd methaashoda itdndser foeguiecadng elemientchattihaddptxdge receme dhevi ng

elenent ;is less than.the threshald.farce,required to slide.the ..
For oo el ARE A drhitie gy e st e e R e iving 1 f er s
provi dederddiflid fespoabe folthé H198in@ fditd. PrIRGVANGI 8igp appfiseddlicléauPdeenig a trigger

and adapted to advance at |east one surgical clip through an elongate shaft
ext endi sy ihebis Bdapsedg apalydhaclesingforeriaitiegaws sadshay inchidss e epliepmgmper gger
and a 3. f . P nd. ofrt.he

ol ongat D S S DL 18l Mk ASREN 4 tho R RR A B LERO I 2% 6 e
housi nghesidld ftagt edh¢ ovealobdiateehanisen @hiipcreede asthe mgjler agsdebtoflsaodssthe clip

form ng. assenbl.y. .In an_ exenmpl,ary, enpodi.pent, .the.tri gger_.has t.wo
soquentPRF TR gReTo TURT TR FHED T o B ebbr US arPedt ToLPrHonet s o t he
clip adyrRBGERYInASERER] the €3ttd-RGet MR eldnichts oaﬁg%t ﬂ‘fth@élbéiﬂ%'fd%b isahditett can be
effective to actuate the clip formng assenbly g the second stage of

durin
act uat i th#n fpthreshpld; fagge paridavhenites wilps@emberirplls acrqsp a seRPAA PPHIPN oA dhsclhtsey .

Attorn L 373 I THE
RN N O ST e e R SR g o R P oG B BT oy Ba 1T ora e
L ol | owithigstedd ﬁdrc_teeﬁn deggerizlqdaﬁg?gbtoeilm_t, thetheesigld fiert¢ maquined to pivie tiecfomepanyi ng
rawi ngs, .i.n ich:. is a side view of one exenpl ar
embodi HEHFIviER %mgwﬁfeé%ﬁ%a% meﬁhraf}mléA Ce rogjfs9 g slideche s wogNmg fMsikd vi ew
of the surgical clip applier shown in FIG A
[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.



[0026] FIG 2Ais a top view of a jaw retainer assenbly of the surgical clip
applier shown in FIG 1 A [0027] FIG 2B is a bottomview of the jaw

retai ner 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 assenbly shown in FIG 2C taken across line D D
[0030] FIG 3Ais atop viewof a feeder shoe for use with the [aw retainer
assermbly shown in FIGS. 2A-2D;, [0031] Fittorasy DogketNgs 003 FéWSB%lUtsﬁ@
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

t hr oughBR 1M DESCE BATAORENF FEFRAWISIGIMN i n FIGS. 2A-2D; [0033] FIG 4B is a
side view of the proximal end of the feed bar shown in FIG 4A and the

proxi mal end of the jaw retainer shaft shown in FIGS. 2A apd 2B, show ng the
feed baP03H The myeatohyHl brompredyly P‘P%Fﬁtoo[d(fm]heFfP‘@WW@dF‘éﬂead SERRPUANIABE t he
feed ba " : L : ¥ : 4B, showng the feed bar in a
di st al %hg%?q%dégiwt“irlﬁl@é [Q%(%)S ]Qﬁ}tﬁfl%&}a%%&sﬂﬁgﬁe vi ew of anot her enbodi nent of
a proximal end of a feed bar shown in -8 Attorney Docket No.: 100873-37

( END55200BNPYG. byisrfedidd vawwi ohe exsaphary sinhedimericof @fsurgieal plimapndici ner shaf t
shown in FIGS. 2A and 2B, showing the feed bar in the proximal-nobst

posi ti of; I LB S i : J aw retainer
Chatt anois| WOl B gftodhEair o sk hy bt SN IO B Ot T o
[0037] FIG 4F is a side view of yet another enbodi nent of a proxi mal end of
a feed [0626]4HOvaA isiatop yitmeelid jow refeinkr askembly okthewhrginaticlif applier shawnriet ai ner
shaf t Skblg in FIGS. 2A and 2B, showing the feed bar in the proxi nal - npost
posi tion, \'N%OBB] FIG 4G is a side view of the feed bar and jaw retainer
shaft shown in FIG 4F, showing the feed bar in an internediate position;

[ 0039] [FVIE] HGl 1B isa Wittdm wiewwf dfe jéwectdinardhstzarblyasidwnawFl@t 24;ner shaft shown
in FIG 4F, showing the feed bar in a distal-npost position;

[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



[0040] FIG 5A is a side perspective view of an advancer that is configured
to couple to a distal end of the feed bar showmn in FIG 4A; [0041] FIG 5B
is a side perspective view of another enbodi nrent 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 assenbly, which
includes the jaw retainer assenbly shown in FIGS 2A-2D, the feeder shoe
shown in FIGS. 3A-3B, and the feed bar shRREYIDIche] o HRB73 CENIRGZIUSNPY eed
bar in an initial, proxinmal position relative to the clip track of the jaw
retai ner assenbly; [0043] FIG 6B is a cross-sectional view of the clip
advanci Qenasos WHhthS foWindl Bnd bGhe AV reta3M9 WhdT8sHoV@ ih BRGS0 aiiME dhéwing di st al
direction; [0044] FIG 6Cis a cross-sectional view of the clip advancing
assenbl e sigd kar infheproxingmostspsitiong t he feed bar noved further distally,

t hereby noving the feeder shoe and a clip supply disposed distally of the
f eeder i i.Ss&al il r 1O ot i 5

( ENDssz@Bﬁgl\lljﬁ?' f%%f%@ﬁ%b of fle O bat ?%@%@E@?*Bﬁ%ﬁ%ﬁ?zﬁ%o?mﬁ%?g‘ﬁvﬁ@

advanci thg feed eninlaydighlewost ppsifiptG. 6C, showing the feed bar returned to the
initial, proximal position, showm in FIG 6A, while the feeder shoe and
clip su inint v | ta] 0 N E : 0] FI G 6E
s 8 borPom e B a1 BEYAARGH G Hoklra: SLENRIrb chhr £l b Bk |

W t hi n intcbenectiompwith @cdprotintahend éfnhe pivakcngkr sagahbly BRI 2AmnERBS. 2A- 2D,
showi ng .t he agv?né%r in a proxinmal-npst position; [0047] FIG 6F is a
bot t om FeMaEdRe fegd bas imhoprormal-MmesrsEiONshown in FI G 6E, showing the
advancer in a distal-nost position after advancing a clip into the jaws of
the sur@osIFIG! 4@ iePRbd Gew dfRA8Ed tr Gnd Jawl Btatned kit MOHWARLEIG U, MHomndf a
pair of jaws of the surgical clip applier showmn in FIG 1 A [0049] FIG 8
i s a siefqsdbapiaeniintermgdaale pasitiongam 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
coupl e Cam: ol i f \, : j aws
hoan 1 [P EIGICAT SR g @Il e Pl ah BRMR ek SR AERTM T PG IRE 5
coupl edtht deetl ber inavkstallroost ppsitie;G. 7, showing the camin an initial position
and the jaws open;

[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;



[0052] FIG 10 Bis a top view of the camshow in FIG 8 coupled to the
jaws shown in FIG 7, show ng 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
retai ner assenbly shown in FIGS. 2A-2D, [0054] FIG 12 is a top view of a
distal end of the surgical clip applier shown in FIG |A showng the tissue
stop shown in FIG 11 positioned between A&y BageS¥onkf0d73-3E (EDS721USHR5 5]
FIG 13 is a side, partially cross-sectional view of the handle portlon of
the surgical clip applier shown in FIG | A, -10 Attorney Docket No.

100873- 664 é'ﬁ@ﬁﬁ?ﬂsld%s)s seét%émlevelo@hejeﬁp'a§v£&c§1@q§se%q)§%%'ﬁ{?IG' IRy of a
trigg er ert of the surgical ier shown 1 n [0057] FIG
15A i's @omr@éhqa@c@pam@uumdw é\ﬂlmtlalopwxmlfpomflom Sh@\emlrbléiﬁ 66u}?)’hé¢ thef t he
surgic hown. Fl | A; 0058 S a side
perspegtjfg’?(%és}&egw? glf’p f‘ﬁ’é’?orteﬂlg}n lﬂgfefa%g?ncteﬂgg?lg%rb }185‘{1“ lﬁgi}@% shown in FIG
15A; [0059] FIG 16 is a top perspective view of a flexible link that forns
part of[0e46]IFIQ. ati¢artoitog peaspsaivielvyevodf thbedvancaishaln ol FIg. dAplispesedshichin i n
FIG TA [0060 FIG. 17A js a si arti ycr ss sectional view of a

por t i orfhe$liR qﬁaeckwéﬂwéwa?ta%rea%mtgv shgwn @lﬁég PPefhastiBgieiafvances inpp,

show ngyaxifla-RogiPédiehng assembly in an initial position; [0061] FIG 17Bis
a side, partially cross-sectional view of a portion of the handl e of the
surgical cli plier shown in FIG 17A, show ng the clip advancijng

assenbl [90137drF11<5 aﬁﬁply a ROHUMRPSEPeqtYOSEY i tls advarser shownsingdG. ég,r$Pqugyhe

Cross-sg I

ppi 1 eriepseh s Hugnt pBsiRGH M@ lnchll B oot BPUE SRR Pl
actuated; [0063] FIG 17D is a side, partially cross-sectional view of a
porti or{0648] @ hisndids mfsmms/es'dnvgbﬁ:aapair oljavps efgh¢ bwgicsldiprappherBh@vn 7 A,

show ngﬂﬁ %l p form ng assenbly actuated; [0064] FIG 18 is a side view of a
cl osur i roller that forns part of aclipform’ng assenbly of the
surgical clip applier shown in FIG |A; [0065] FIG 19 is a top perspective
vi ew of[06493IFOS L8 B alsidelpetdpadtive oty efa tam fon@scwils thegaws showndh [F&G. 7;shown i n
FIG 18 to formpart of a clip form ng assenbly of the surgical clip applier

shown | [BOSO] 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;
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FIG | A, [0066] FIG 20A is a top perspective view of a closure link
coupler that couples to the closure |ink showmn in FIG 19 and that al so
forms part of the clip form ng assenbly of the surgical clip applier shown
in FIG 1A -11 Attorney Docket No.: 100873-37 (END5521USNP) [0067] FIG
20B is a bottomview of the closure link shown in FIG 20A coupled to the
push rod of FIG 9 and having one enbodi nent of a biasing el enent di sposed

therein; [0068] FIG 20Cis a bottom vi ev(l“E?F“el?’Il?éc"éWf'su’rOQs PAENRSHYSYR Fl G

20A coupled to the push rod of FIG 9 and having another enbodi ment of a
bi asi ng el ement di sposed therein; [0069] FIG 21A is an enlarged side

perspe ey Qf G St lieFsHoRmaRp! i er
shown C[El)biy:(ﬁg Gl%lg[agﬁf%g@ &Ebcégez%ﬁ%ﬁggﬁé‘%?ﬁgﬁe&grg% ewg%%alepgo rlmachanl sm

of the Hft lAbackup nechani sm shown in FIG 21A; [0071] FIG 22A is a side,
parti aIIy cross sectional view of a portion of the handle of the surgical

clip alp[B 5 éhwf6§%p%ﬁpét&'§2vgmw&g htag%f Q@ééd'lﬁfifwﬁ)er%?%asﬂ Ll

initial "position IS a si partia ycrossschoﬁ)al Vi ew
of a pappliarshodnimElIChdAcdl e of the surgical «clip applier shown in FIG 22A
showi ng the anti-backup nmechanismin a parti aI | y actuated position; [0073]

BRI e S e P T A

anti - ba;q@upsmechanl smin a fully actuat ed pOSI tion; [0074] FIG 22D is a
si de, partially cross sectional view of a portion of the handle of the
lier shown in FI show the anti - kup, mechani sm

surgi cal a 2C
ret ur ni 5985%% (gn ‘ﬁlatt‘i’PaPerSR‘}BgYec \iSif O?tfl 9]6 llﬁik@atg SjPrtp §|°HBa YRFPgal |y

Cross- S%%nhﬂ?ﬁ@fthk!'sﬁ%ﬁ\c@l“cl% d%%éﬂsﬁ@wﬂ)in kioe 1Randl e of the surgical clip
appl i er shown in showi ng the anti-backup mechanismreturned to the

initial osition; [0076] FIG 23A is an expl oded view of an overl oad

mechani @ fFIGthsu@gﬁlcteapa@fihbpcraffpﬂept@rnal slﬁwﬁ aipartiopf thedandigmf e saramal 23 j s
a parti gl ¥k Rsws BEFIORA! showilg LLiif PR NS 40a8b1TREARRIEMpsheM? i n FIG

[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
applier shown in FIG. 1A;

-11-



-12 Attorney Docket No.: 100873-37 (END5521USNP) 23A, showi ng the closure
link roller first comng into contact wwth the profile link; [0078] FIG 23C
is a partially cross-sectional view of the overload mechani smshown in FIG
23B, showing the closure link roller applying a force to the profile link
causing the profile link to pivot; [0079] FIG 23D is a perspective ViEM/Of
anot her enbodi nent of an overl oad nechanismfor use wth a surgical cli
applier; [0080] FIG 24A is a side perspedterpey BerkehNef I%QSBW;&E“dfg%NNSN})

i ndi cator wheel of the surgical clip applier shown in FIG [|A;, [0081] FIG
24B is a side view of a clip quantity indicator wheel shown in FIG 24A

[ 0082] t l.of O use
i th BT B o e K o g, R B Pt D6 s
a si de, ofddGt ¢ and havinrgoes-exbotlinumabf biesingélemealigposad théreinhe handl e of t he
surgical clip applier shown in FIG 1A show ng novenent of the clip
quantit f_.Fl [ t Fl G
24 ancltPBEF" IR igSin e 3P e el GHE R 2DRELGRLFto MERRY 8]

por t i onofHIGt hendikaviiigeanothet Brabedimgntadla bissingelcpnt digpossth wreinn FI G 26A,

show ng further novenent of the clip quantity actuator of FIG 25 and the
clip qu dj cat or of FIG 24. TAI LED DESCRI PT! ON THE
e R0 A e nnia i deRpeer b s kel P AR e o RS el ol i p
appl i er sagiehl ¥Rb BsIRer EiywrtisiFfIg. BA; surgical clip applier to apply surgical
clips to a vesse duct, shunt, etc., during a surgical procedure. An
exenpl a sur |caI clip a pller can |nclude a variety of features to

facili tﬁ%%] B pﬂ}%bﬁtain’FFPS?“Vé vagyy §f ¢ pawlangehanisiy 088@@4 1fhaekupdnreshanisd

il lustraf.ed;i E@K§QﬁAgramnngs However, a person skilled in the art wll
appreciate that the surgical clip applier can include only sone of these
features and/or it can include a variety of other features known in the art.
The sur @OZHIFIGH 23 isiaside, pminléycwai@étio vieW1qf@8>¢5103170f(tlE\lw§B:1QJ§m)urgleqbp| ier

emhod ra BT Tio08ef TG 1l Wa@?@aﬁﬁs"aon B LD s app i er

10. As shown, the cllp applier
[0072] FIG. 22B is a side, partially cross- sectlonal 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. 23A is an exploded view of an overload mechanism of the surgical clip applier
shown in FIG. 1A;

[0077] FIG. 23B is a partially cross-sectional view of the overload mechanism shown in FIG.
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general ly includes a housing 12 having a stationary handl e 14 and a novabl e
handl e or trigger 16 that is pivotally coupled to the housing 12. An

el ongate shaft 18 extends fromthe housing 12 and it includes a pair of
opposed jaws 20 fornmed on a distal end thereof for crinping a surgical

clip. The elongate shaft 18 can be rotatably coupled to the housing 12, and
it can include a rotation knob 22 for rotatin t he shafé ég %ﬁ to t he
housing 12. FIG 1 Billustrates an expl‘ﬁtH’éEFy oghtif Mg+ 199873 [(lé‘l UMY
applier 10 shown in FIG 1 A and the various conponents w | | be descrlbed
in nore detail below. [0087] FIGS. 2A-12 illustrate exenplary enbodi nents of
t he var)RUsShGORP eaIMdsardink dRerstsf domiS in@f conbiRt with eeGabfilelling; appl i er 10. In
general, referring to FIG 113, the shaft 18 includes an outer tube 24 that

houses the shaft conponents, which can ing¢lude a jaw yetainij nbly 26
havi ng (04781400 BGisadariaiycrossseatiops] Vée"&Pic tge PY%{@% c }ﬁﬁYg’H“SFi@ channel

32 forneg rsllftﬁ’l?lﬁg the cTcréﬁrd lﬁ'}ksrollg&p‘p\@ﬁugthefofé@@(ﬁ l}ﬂ'-f)"r@fﬂe Tifk @ﬁfsﬁlgttﬁ'e ﬁro@lesﬁrﬁcl toend of

the clip t'rack he shaft assenbl’y 18 can also 1include a clip advancing
assenbl giyotwhi ch in one exenpl ary enbodi nent can include a feeder shoe 34
that is adapted to be slidably disposed wwthin the clip track 30 to advance

a serie 6 I i apt ed
to dri V@O?Sﬁ FI@eeJ?elS?él epsg)%@i,et@hes’galé %%E}fehgmg(?ﬁn%e@rgaf%ﬁ%%ﬁa?ﬁ%#@gg gcgruil 8 can
i ncl udewaha attgralcdip appanbly 40 that is adapted to mate to a distal end

t hereof for advancing a distal - nost cIip into the jaws 20. The shaft

one. oxehBP A Corbir s becshect it B dufad e S AR RET e Pucpl

mat e t oagphier ghowh iRPIG.apd a push rod 44 that can couple to the cam42 to
nove the cam 42 relative to the jaws 20. The shaft assenbly can al so

|nclude a tissue stop.46 that can mate to a di end, clip track 30
for facioPPtldt én{f‘B Is3sids dew Héa glip gypntipyipdicaser ‘P’é‘fegﬁli ?frlg g‘fﬁ’gl cal site.
[ 0088] The various conponents of one exenplary clip advanci ng assenbly are

shown i @oSMIERG. getsaithp pérspektir vidko? a clig h@dnfityngttfakdrTbr ds@ WithGie cBf\qutityt he | aw

retaining assenbly 26 |s showmn and it includes an elongate, substantially
pl anar ingige tPéWhﬁ’Qﬁé}PO"é}h@fﬁlGZ@ having a proximal end 28a that mates to the
outer tube 24, and a distal end 28b that is adapted to mate to the jaws 20,

Wi l'e [3;)6836}tFtIGr 1sgos%%egaljﬁglly cr%%oézg’oréﬁl@g%?%&H%W)theaha\‘l@fe'o?tt}ye s‘ﬁf'%lcal

t echni ques “can used mate the proxi nmal he jaw retainer
shaft Zﬂlmappll¢rhhowmtleFIG uBestaving movéreenit bf ths chiptjeantigndstitoret tF1G 25 gndoxi mal

end 2831h ;l)éflga%atym carl}or?’v%hée E)FFH} 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
application of a surgical clip, as described herein and illustrated in the drawings. However, a
person skilled in the art will appreciate that the surgical clip applier can include only some of

these features and/or it can include a variety of other features known in the art. The surgical clip
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on opposed sides thereof that are adapted to be received within
correspondi ng holes or openings (not shown) fornmed in the outer tube 24,
and a cut-out 29 formed therein that allows the opposed sides of the
proxi mal end 28a to deflect or to forma spring. In particular, the cut-out
29 allows the opposed sides of the proximal end 28a of the jaw retainer
shaft 28 to be conpressed toward one another when the jaw retai ner shaft 28
is inserted in the outer tube 24. Once t hatteraeyDgckeyNoy EAOSEI'37§1W5%U§HPX he
correspondi ng openings in the outer tube 24, the proximl end 28a of the jaw
retainer shaft 28 will return to its original, unconpressed configuration

ther ebya,%ﬁ&%ee&ﬁea%eseﬁ% hher?’i} l&tald,%&k@f&gregaﬁ CerldiE Rt Jnﬁw%gamn@pem ngs to

engage the outer be discusSed in nore detail below wth respect
to FIG 4A, the device can also include a feature to prevent conpression of
t he oppl®9ea F§Gdb§ llbfstr@ﬂqeomwmmry sngicalglipepplind 0] Awshevmitheelipsipatier 198

during use vent Ci eet h
31 1 onbereBuiebid®: EEG% FBlE R RaT LG il RRARTERERe SbiEIb TS
t 0 mat ethhfie pﬁbb&ulgtlcomeﬂ 28he Bdustrige 2] a\w e‘l@’[gaten;ﬁlift 18 hﬂfehdsZBorﬁ dqetHﬁﬁsmg\m 20,
however in the |Ilustrated gnongﬂ% [ b of the |

he _|s£al E
r et ai ne?ddhigfludess payqf ograse L i disigt endd ?rﬁo I fIHPREE atSH’@FCél n for

mat i ng <\Mpt fThe%an@@téQﬁi?ﬂlﬂq&nme%tratéﬂy%ﬁ?l% td @€ hBusHly T06ar® cafidch@ehavs 20,
which w I'l be diScussed in nore deéetail below wth respect to FIG 7. The

teeth mt@mndsmla%fommtmg thoshafiold shtivhie thabersig 2o 6. 1B ibstrates aral | y
0" P! angioifeh Deh S AW AiRShpIARA0 il 0 DA, SHRd AL EL S 3R CT! Y

26 can &l nclute a anne for ereon
recei V|b@ddshﬂaeﬁun$hmrmkta414beIM| ch is used to advanced the cam 42 over the
jaws 20, as wll be discussed in nore detail below The push rod channel 32

can be S] varlet of t and.it can have S e and
o6 el BRBg ot R diase dmalots sibadin oSt e iridus g5 FhontRls SRR A &
2D, t heofaHsurgiosl cﬁPaFa@r 18214 Senbiak @6kedtin gtté arhas, (1R -sbaft 19¥ncRledbM@utet 0 a
superior surface o he retalner shaft 28, and it has a substantial |l y

r ect angitbar4 Qﬁhlp@sgﬁrfhe  qeEpogents Highesan Ihuds,a jaw drtaigingrrsseamtly 36 Bavingrhe
push rog;, 1R 5@1%% ﬁ%tﬁég?pﬁéﬁk%ganﬁh%{ﬁ%\eﬁ)ld ch@ine g& Yorm@d m%féomﬁqav&she

retainer person s art mn appreci ate’t the jaw
r et ai ni 2gecandssenfijuyed® nive® ndistahadf tle dipctankid0.aThustftrassendhabfhedn B39 f or

facilitati venent, of th rod 44 t hi the el on aft 18 of
L he! Sur Brafe TRy SVERng asscrngly. THER i S eyblabitemodhigent cap e e § jecder
( END552gShiPhat [sQ@9pibd t%soel sHdhsly HRE6sed Naifih the cﬁL fFRk Rodvardch g st ofet ai ni ng

assenbly 26 can al so include a
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
detail in FIGS. 2A-5. Referring first to FIGS. 2A-2D, the jaw retaining assembly 26 is shown
and it includes an elongate, substantially planar jaw retainer shaft 28 having a proximal end 28a

that mates to the outer tube 24, and a distal end 28b that is adapted to mate to the jaws 20. While
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clip track 30 mated thereto or forned thereon. The clip track 30 is shown
mated to an inferior surface of the jaw retainer shaft 28, and it extends
distally beyond the distal end 28b of the jaw retainer shaft 28 to allow a
di stal end 30b of the clip track 30 to be substantially aligned with the
jaws 20. In use, the clip track 30 is configured to seat at |east one, and
preferably a series, of «clips therein. Accordingl the clip track 30 can
i ncl ude opposed side rails 80a, 80b that éW%"”ﬂH%ﬁf@ﬁ’ng?éﬂ{mﬂﬁﬁﬁg@aplegs
of one or nore clips therein, such that the legs of the clips are axially
aligned with one another. In an exenplary enbodinent, the clip track 30 can

be conf {'éﬂé[f‘& téAnR@ad canlRUised WaRY t}fél/grmmhr@lh 236 8f HeGawrstpiaseRafg g n t he

clip track 30 during manufacturing. person skilledin the art wl|

appr eci he eutehabe 2han dredPestratgdambodimaeng Befrejimak sndr? 8a iriclydse teeth Bl forrmedk 30 can
vary dependi ' fi QU af 1 Cl4d R[S, er
cl osur e&d P%%SS?C%EI tg%??z%ga?gﬁ agéﬁtg%g)g%?r 8%?{%8 ‘%gﬁr?éé:%:ge%cg "? }}aolr?gsi f. E)R}g}rl% over, a
var i et y(nof shotvhpformee ohthé quiestuba 4 ad usedouti2@Somad théreia thdtialowvs delopésedt o

retain a.cli.p supply. with th | ongat.e shaft 18. [Q092] .The cli rack 30
o ol <SS Badiia Tha 0 fe To LOSRS Shstrei Repa D et BE AN AIORE { ong
82a forﬂH@Gnge&siH@_,&ﬁ%e $0Q@naB dn BERUVTEEE (bW rBBinel FAASBUo BE LothpretRe teddr t rack

30, as w | e discussed in nore detail below. In an exenplary enbodi nent,

t he cl ignetangidrr Wlen the javdestainer skafdt isdyseded mibnewestubod4.t Qage thefeedisatiels to
at | east,. er ' t.ed t ra- 4di Pl devi ce
10 and %}%E)IP(?%VBH%: rﬁoﬁglpggg{ngiiﬁggg%éﬁﬂqnegogltgg%b%azﬁéthgrp Z%%ggﬁn\)@ﬁgaglm B%’E’ ant from
one anoiehuirier bl fiedgswil lereturato itshorigirmhgin8aapressed benffgaenion tishely Adsisnhageth an

openi ng. 30c each tinme the feeder shoe 34 is advanced. Wij.le not shown, the
ol i p t Akl extsnd Ao IS onEtRoTADE GREANES IS PR (eI penAigell S8EICHHST 1 can

i ncl udem@feRRfaillRRIWAE rdsPedt tFIP WAL R delic®cdrf Afkincl38e & RaBR@ROReIdne T eeder
shoe 34 and prevent distal novenent, yet allow proxinml novenent, of the

f eeder empsession of e apppssdisidgs RE the peaximalicad 2B hef theliavarctring shafhdd durdgruse med

t her eon WQ in Fl .y i f i y a
corresp%fr% |cr11g S%Bre;v%r{ém o?r%rrgdi l%ﬂg%gﬁfél%?tgotafglgeﬁ%ms{ﬁégr%gﬁﬁ? g{l%?g@)g%? " novenent of
the feeder shoe 34 beyond a distal-nost position, as will be discussed

bel ow. [DAg9]A epictnoftedibd)uea marhascebeausedita maty thef distalndnid @b af thensw rdsainer n one
exenpl ar nbodi.nment it is in.the formof two | gcent S at _extend
Cnenp e 2K TR 20, v v i s b iR Bl AT bad 20t e
clips tRtapis sShaif 1 iatnaQUG eral-chf odis bPfeBRY7 sPOBK th&¥ein: fol MABTBwaH ( END5521USNP)
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
pathway 32a extending therethrough. The push rod channel 32 can also extend along all or only
a portion of the retainer shaft 28. A person skilled in the art will appreciate that the jaw retaining
assembly 26 does not need to include a push rod channel 32 for facilitating movement of the

push rod 44 within the elongate shaft 18 of the surgical clip applier 10.
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[ 0093] An exenplary feeder shoe 34 is shown in nore detail in FIGS. 3A and
3B, and it can be adapted to directly driving clips through the clip track
30. Wile the feeder shoe 34 can have a variety of configurations, and a
variety of other techniques can be used to drive clips through the clip
track 30, in an exenplary enbodi nrent the feeder shoe 34 has a generally

el ongate shape w th proximal and distal ends 34a, 34b. T .St 34b
can be adapted to cradle the proximal -no‘%tf°r'bep?)Bgﬁeﬂ‘?%'hfé’o%%%ﬁ%ﬁégﬁ@gﬂto
push the clip(s) through the clip track 30. In the illustrated exenplary
enbodi nent, the distal end 34b is substantially v-shaped for seating a v-

shaped [bp@NtAsA®flriherstdtvnan FIGP.2ATDB, Gk fdvaletaiidg 3kbmbly9® dah@lstdiesud? a
rectangul ar-shaped notch 34c forned therein for allow ng the advancer 40 to

engage %AiPdragk 39 matsdithereto or farmed iheasndie Tihe climfrack ks shops matsd tyan {ffgrior pe

di scus ' ' | W, 4T; ' S a¥ary
depend?sﬁgfa%enrbf?ﬁéeﬁgo %ﬁéh?}gﬁ i %haré% ltﬂt tgﬁcgltd?g&@g% y%}t%ﬁgg @féfa(l) g{ljdr e rref‘(::,ﬂr.:?aJ ra]1 ?@m

bei ng usthensitaki 28te allchewidisal £6d 30O climtraskiOre be extetapliallyalembd ditheiet , t he

f eeder sho 4 can, al.so include featyres to, facilitate.di.stal novenent of
e 1 eddts 2GS eanGH T CRdS Emiigoier e ot leashina P CHBLEERNY £ 37T Tor ovent
pr oXi mediipBenégsie NA cRkdihglg, the eliefrack B as M deldbPodel€ide Irdis $0628Ub tBA .arsSUCh a

configuration wll ensure advancenent and_ proper positioning of the clips

wi t hi n adarted 19 ssatappesed3egs of wne or mpresiphgiersiny sughdhatibz legt pf the £bpssEe advanced
bet ween,t i A it t i I ill be

di scusgd é‘yp?r?h re\% eetmaei #0@3‘:’2&%%6%@1%%188} ﬁbl?g?ﬁ;%’égggﬁgrr%ﬂ(gp ycqgﬁgn di nent, the
f eeder ®hbgurdito seel abdetstwantyatigs Babart prendishosed witkingles ¢lipr trsliBPalveng4s t her eof
and angl ed roxinally for. en i .ane_of. t eni ngs. 30c forped .in the
oot SiitagBihl, Rertony e R R iR inle s B BePE i g PR B 34

to slidgtkl @fpatacl 30Mchhvdty eRen@ingRntlicdhipe Gize,bag RofigiRationef clipgdesthehoe 34 is
advanced, the tang 82a wll nove in a distal direction fromone opening 30c

to thelorusadegisensish agpiaplen adaptediojbs receie thppeinTMoreayga geresty obpthehe t ang
82a wit | I i . i A r shoe
34t or e AR led Mol 311 Bip Fai2d, IPhim ol WopRLEVE e B SBIFT Do
describidd in nore detail below. [0095] In order to facilitate proxinal
novenent of the feeder shoe 34 within the clip track 30, the feeder shoe 34

G AR R T T L)
bar 38 tidd £2a fdMyedam a febider blarB 4halaptdBid e dispoestl wlitlsihathd olip tideR 30 dsevillde t ang
82b 1 dsigcrgisslec(i1 En ;[ngretdgteailsb% oev&t.i ﬁlrante?(gr%plgrzyaerrilb%d%n?g}t, 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

in FIG. 2B, that is effective to be engaged by a corresponding stop tang formed on the feeder

shoe 34 to prevent movement of the feeder shoe 34 beyond a distal-most position, as will be

discussed below. The stop tang 118 can have a variety of configurations, but in one exemplary

embodiment it is in the form of two adjacent tabs that extend toward one another to enclose a

portion of the clip track, thus allowing clips to pass therethrough.
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Attorney Docket No.: 100873-37 (END5521USNP) it can be angled proximally.
In use, each tine the feed bar 38 is noved distally, a detent 84 forned in
the feed bar 38 can engage the inferior tang 82b and nove the feeder shoe 34
distally a predeterm ned distance within the clip track 30. The feed bar 38
can then be noved proximally to returnto its initial position, and the
angle of the inferior tang 82b will allow the tang 82b to slide into the
next detent 84 formed in the feed bar 8AtRE“"bPé‘J‘F‘de’sIU’“Wé?éﬂ‘m“éwg?l?“@ty of
other features rather than tangs 82a, 82b and openings 30c or detents 84
can be used to control novenent of the feeder shoe 34 within the clip track

30. g &@&1 &g@giawﬁtaﬂ@ﬁ&tmeeﬁo dttﬁ%&@%@ﬁn isPRES. 34 mAnmbsPitlAcbdde a

stop f t he I's adapted to stop novement of thé feeder shoe 34
when t hdafftektbaliresthdrigng tlepsi throug}ethdldsp a‘ackﬁfatWhrbﬁletfc@inr dwd 3ticem bavgrae no

i 0, t t
cont gurHEy 8 Eshrdhetiofs ARY A Sy pr o it FebbbRe t Rt SRR R s BV AR 4R ¢ e
f eeder $ipeRcI330,aman e;@m;ﬂﬁgleﬁ@odlmeamhe MedéﬂsﬁbeMhﬁ@lgeﬁeraflsbéloﬁgegaglalpl t he stop
tang 118 (FIG 2B) for rack 30. The third tang 82c is

posi t i oHEHPTeKiEk] t“l‘fb‘ihs?t er\ﬂﬁ I31"a éﬁbaahe thﬁ@l doigbean e adaptediocrdledfie p  track 30
when t i venti ng
overe o e e R B R e P pply i s
depl et eitlustr[a@G@ﬁmlFla@embﬁzdlmftnn,sthe élselseralrﬁ%xemblstantyalfyeedlabai fog8edtiog adr i vi ng

t he feede 34. th ouh e. clip.tra awreta ni ssenbly
26, ne LA R tpR e BET T sl 4 gk AR R p kBB B8 e
and di shahedanétsinIScallosdiy thﬂaevaawmortalen@@elaa&ealmiost e afrﬁleﬂvme it38@ thean be
adapted to mate to a feed bar coupler 1B), which will be discussed

" mor deweRta wilbhs Gispusydn mease deiay belewpﬂ Fd‘éé‘lé 34beqa8, QIFOUTSECE | | nk 52

t hat Mifte c8tA1raRGh YRIHeQN ? clobirk 16, tefhgilstd@hth yhemove the
feed bzireﬁ‘%@ﬁgndne{ twst ra%lgrectﬂlegnp\?értorttﬂ}nc?ﬁdr gﬂgllrilaélate’ sﬁlgf tS 18. T di st al
end 38hicpicetibe feed bar 38b can be adapted to mate to an advancer 40, 40',
exenpl ary enbodi ments of which are shown in FIGS. 5A and 513, that is
effectl I I ip.track 30
it ot HE0 A e ferh B A SR At chlee M SRRl fDTERUER 4 0555 s
previ ousdlytafmﬁitalmmmehhﬁ‘tm fmdmhoeemﬁlﬁia tlﬁ:fcliph&cké@,chnﬁao sﬁiﬂtamaaily ncI ude a

feature to prevent co on of th |des of end 28a
of the qrewtw&mémog n?rtt 03@1 te qﬁt@@%% IHHP? é@ﬁafw? rﬁw. ce to
IOreVentwmfeﬁélﬂ@Eﬁﬁhcéﬂﬁéﬁ&gﬁﬂﬁﬁﬁ%m%mhg€f th@%hﬁ‘s @&hlnftﬁ@m&t%k%ttﬁﬁswbe 24. In
one exenplary enbodi nent, e proximl end -

allowing a distal-most clip to be advanced between the Jaws 20 with each actuation of the trlgger
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 30c
in the clip track 30 will prevent the feeder shoe 34 from moving proximally to return to the

previous position, as will be described in more detail below.

[0095] In order to facilitate proximal movement of the feeder shoe 34 within the clip track 30,
the feeder shoe 34 can also include a tang 82b formed on the inferior surface 34i thereof, as
shown in FIG. 3B, for allowing the feeder shoe 34 to be engaged by the feed bar 38 (FIG. 4A) as
the feed bar 38 is moved distally. The inferior tang 82b is similar to the superior tang 82a in that
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Attorney Docket No.: 100873-37 (END5521USNP) 38a of the feed bar 38 can
include a protrusion 39 fornmed thereon that is adapted to extend into the
opening 29 forned in the proximl end 28a of the jaw retai ner shaft 28. When
the feed bar 38 is in a proximal-nost position (i.e., when the trigger 16
is in an open position), the protrusion 39 will be positioned at the

proxi mal end of the opening 29, as shown jn FIG 4B all ow Xi mal
end 28a of the jaw retainer shaft 28 to cUifphe DacketJNoy) 408&\%2&%%1{]8% to
slide into the outer tube 24. Wen the feed bar 38 is in a distal -nost
position (i.e., when the trigger 16 is in at least a partially closed

posi ti andan HeRBglRd PEoxUHAIBN 13 AsdMehdh thite e FécdibansRlisahovan disidls feetemtsa | ocation
adj acent to the teeth 31 as shown in FIG 4C, to prevent conpression of the

pr oxi nefPriessldn sigafeed bar3Rsap engage theiipfsriorstang §2bxmd mayedhs feedershog i distplly a
o ) . i om : L t
advan ?fggcfyr@mq{'éﬁ lafiehnide Q’tltﬂg’lft}l? Elé;ﬂﬁé(dkcﬁ. The féeﬁ%ahg% ?}nrztgér; 9@m§9%d% binRligven

acci de di sengagenen jaw retainer s romthe outer” tube
24 dur itngetuseo @f irtithal pdeitibc,and W dnglefalf @S, infeAod@ng BRuwilt aicov thepangt82b4é on 39

havi ng rectangul ar s-sectjonal .shape, wi th rqunded edge e

b ot r uoTgR o AR et B BrRE Ty bRk SRR “Anbrsdob dAER AR R M o) as
shown i featileRthet bhanNshgd 822, 1926 afd Bpdniitids 30c 30detdhdS8BcanWeqssd fr®hireNal shape
that is sonewhat triangular with a taperi ncp; end that is adapted to extend

bet weermevyeaeneedithe edersheq 34 wthindbgselipdrackal: t he proxi mal end 28a of the jaw
retai ner shaft 28 can not be conpressed during use of the device. Mre than

one pr qbheky AAbr&AGusH) Iﬁ&lt%ﬁ&‘,stﬁéjfeeclfé? shoe2348¢aR lafo ilﬁl@i‘a Abp fl)]lflnlech tHdRboh ﬂ{ag

anot her enbodi'ment i'n which the proxinmal end 38a' of the feed bar 3
i ncl udds adaptedge otop mxivemsnt3gahe Reder Shnerdddvhendhelsadanbosirs éalthe diitdtregst e apart

fromone ..another. The two protrusians; 39a,,39h.w.{ | rev r i on of
thor dfesivah Qb fleee sl B SR AL IEth Ml uceid® 1o SWhildione uf STV, SUARETSPLON, O
in a prowuiigahticSFIGSOSAtah@ 0B iBsstateivhird FankI8C fotmed oAfitet fabin side4fapgd bar 38

is in a distal-nost position, as shown in FIG _ 4H. Conpression of the
pr oxi meAxteadpeIgan wierion dirpetin fet eigaring theatop tang HAH{FKHI2P) fewrsd apribsiclime f eed

bar 38 &a%h%. e thi QUSRI AL &jRARY E&&Qhﬁ%ll?éﬂ@%ﬁe%ﬂ@ztgﬁkg 138 ot JABSI t 1 Oned

between the protrusions 39a, 39b, as shown in 0099] As s al so
pr evi ousicl 3freilien thedeedet Hwef3d aslinzadistaigmesimosition, Wekzehymeeentinpmeveratrgnf s 84

34, TndnfRrng T SOIRPERPRED WG4 SBEE PR el ary embodi ment he

feed bar 38 has a quantity of detents 84 that corresponds to or is greater
t han a [QOm FiG .y Ao fllustratpsanackapipkaly feod bar IBefbr drévinglthefeddeestae B4 glerodgh theand nor e

Eree};g:‘ Iac\?ligﬁlréélg 361 gP thg?a%v rr{e?arir(:"in(g:i gstsgrm)ly%%. tAhsasﬂo&rrll,ethg He%g E)!clrt y 8 }?afs acgleh rgll);le dapted to
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
embodiments of which are shown in FIGS. SA and 5B, that is effective to drive a distal-most clip

disposed within the clip track 30 into the jaws 20, which will be discussed in more detail below.

[0098] As previously mentioned, the proximal end 38a of the feed bar 38 can include a feature to
prevent compression of the opposed sides of the proximal end 28a of the jaw retainer shaft 28
(FIGS. 2A and 2B) during use of the device to prevent accidental disengagement of the teeth 31

from the outer tube 24. In one exemplary embodiment, shown FIGS. 4A-4C, the proximal end
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-19 Attorney Docket No.: 100873-37 (END5521USNP) by the device 10. By way
of non-limting exanple, the feed bar 38 can include eighteen detents 84
formed therein for delivering seventeen clips that are pre-di sposed within
the clip track 30. Such a configuration allows the feed bar 38 to advance
the feeder shoe 34 seventeen times, thereby advancing seventeen clips into
the jaws 20 for application. The detents 84 are al so @r efera%g% egw di st ant
from one another to ensure that the feedettosyRockst Nos WAR3GFNITF I VR anced
by the feed bar 38 each tinme the feed bar 38 is advanced. [00100] The feed
bar 38 can also include a feature to control the anmount of novenent of the
feed bayg, %ﬁth@eéeataavgs &egl hhedch bfbtﬂuéléﬁ ko %Qme@ﬂfépeo% tﬁmi i fedltd Bxte into eNSUr e
that the feeder shoe 3 i s advanced predeterm ned d ance each tine the
tri ggerthel@mslga?c?tfgqudn thepxippl qdi/%&a@f thy jawm¢tyiner @aﬁ@ﬁe VWhenphg fgedbarhe j aws
20. Wiije a v ty of ique L

m)vemen3t8 B AR foki aYcr]n obtalgoesgg’ﬂ (?% ‘gg&gt)@eenﬁggfﬁdléﬁfga&g&% Sltlhn)elﬂgee%&gdsmn38 can
i ncl ude39av11m>re(pb§1tismemlmt&ﬁ: protimaterndhetieospehing29] & showplieBIG. @Bhellsingdfel y

recei ved vvlthlnacrres ondi ng FIG B) .fo in the jaw

r et ai ndoXmakgnd2ga ofihs j ﬁﬁ%lﬁeroﬁhaf#ﬁét%m Press 1q glﬁa% %@é@ﬁ& fogshde b ooy enrent
of the &E&Kd&%ﬁomth@%@bﬁv 3stlm+§a biksfl- &b&%o%&ﬁ’(ﬁl’éﬂw}@n thd@igh&ed i9af at38.
Accordingly, in use the feed bar 38 can sl'ide between a flxed proxi mal

posi ti dcasamplaraalfy olesgd gositian), }iﬂ@sﬂrqtn@wnMMll bp@gﬁé@medta@ an ivgeroiediotetlpeation 30,

t her eby al | e ed bar. t dvanc the f sho

predete %rg#) {cglg&e}n%:{a Svﬁ(}ilt0 eacﬁ} 4g:v Eentoor the' (ﬁreﬂéd rt())glr %gr%lf'%o¥01]

FI G 5Ah¢ jalvistainat sifafi@se ’I@Kﬂﬁph@bylaﬂﬁbdldhﬁgéﬁus Gﬁnﬂg’luﬁdﬂ'mlcépastthﬁt is
adapted to mate o the distal gnd 38b of the feed bar 38 ag V\@ch is

ef f ect iRFRITYSING Wil Paevgnkicgidengl lswgwn?epb?ﬁtbmw 1efaingr shalcdd Bemith Yi¥he j aws
20. A mghd B dirRf ubESMAL Gi8Se. CRRIIDRIASS 84 4@111%&%%EB%n%ﬁ'Mﬁ@@%wﬁQat0 the feed

bar 38, but in the illustrated enbodi nent the proximal 40a of the

advanc gectargulag cioss-segtional @hapﬁo\flthamﬁ@dqtdleégqsothn emttlmswn Hatcam ba\@da\@new afo receive
t he rral connect or for h i st al 38. The
advancé) eﬁéaﬁ néirséefyﬁgrl%g §s 8§'%tl%Fﬁfr15d4 bthe Otnhomei\/ygglas can
opt i onakdsy- shﬁlohﬂtsﬁgfeahétys icmierv&dt mah@mmtﬁ eaﬂerﬁwgenﬂahatmaiagteatt@bxtem 40b of
the feed bar 38 is erably adapted to advance a clip |ntothejavvs 20
and t h(pStesB thei tg?taﬁl%glrt@elbewrett% thecRraHmal en ﬁa@éﬂleimwﬂa@er et 28%ahpl e, a

cli p- pyRPES IFRIFRREd 3id, Qfs@%ﬁthte*&@%@@nMo@}ﬁar%derr&tH?sﬂﬁ{ca%ma% us@P fRN have a
vari ety of shapes and sizes, but in one exenplary enbodinent It has an

el ongatesamplaad&Swt- HHallu%m&a,nOQ@r fwbordinentrin whichdhe prakineal ¢nd Béa’ ebthe fiesd

seatl NGt 55? 1n9fuges t“%oprrg Iruosqlon 9?, 3(\9'bifgr'med 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
shown in FIG. 4G.

[0099] As was also previously mentioned, the feed bar 38 can include one or more detents 84

formed therein for engaging the inferior tang 82b formed on the feeder shoe 34. The quantity of
detents 84 can vary, but in an exemplary embodiment the feed bar 38 has a quantity of detents 84
that corresponds to or is greater than a quantity of clips adapted to be delivered by the device 10,

and more preferably it has one more detent 84 than the quantity of clips adapted to be delivered
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The shape of the recess 92 can vary depending on the particul ar
configuration of the clip. The -20 Attorney Docket No.: 100873-37
(END5521USNP) cl i p- pusher nenber 90 can al so extend at an angle in a
superior direction with respect to a longitudinal axis A of the advancer
40. Such a configuration allows the clip-pusher nmenber 90 to extend into
the clip track 30 to engage a clip, while the remai nder of the advancer 40

extends substantially parallel to the clAs ey Resketdty: PRB-3EENDSPAIUFNYR es

anot her exenpl ary enbodi nent of a clip-pusher nmenber 90" of an advancer

40" . In this enbodinent, the clip-pusher menber 90" is slightly nore narrow
and it hage &vaabl By8ERST nds- hrﬁlﬁfégmardp% Eﬂlz%éii l§atr@k csﬂ)ﬁklu%eélgmeﬁ a&Ems I n use,
t he advancer 40 can en age and vance onl di stal -nost clip di sposed

wi t hi n 8dHermsdithereindende lzalngﬂeﬁerttm qhamame prﬁﬂl@pqssd withintthe eliretrggsiot i oni ng

f th roxi mal and
S st ot SRR poiffeurition MIbE 0 Te a3 10 adTBYA U Sroc BEWHECT BV ELEEARIL T 2
the cl itheretdhvadngricitg sesareddl cyips mtaithe javasal) ﬁoﬂamﬂ.\rcﬁtllcﬁurl%h’e diete@ls. 84Gte albd

illustrate novenent of the feed bar 38 within the cI track 30 .to advance
the fedgfratl H@@u@wtanaﬁamcqnﬁan%tgffﬁwn%lee thaffhe %eégs 8 I8 snetgsdepdt e novenent

of the 30MREEEY thé FeddDafioly @d?:ﬁ%m?e e fedlbar PR bddnedy. i nto the jaws 20. The
conmponents in the housing 12 that are used to actuate the clip advancing

a senbl wi || be discussed in nore detail below [00103] As shown in FIG

in 5%1@0} Ehe fead bycsi qen glso inrdudecclgatipgrto gentiod therpmpust ebnergamanbgtthe posi ti on
such t I ate
R B e R T R L 1
t he cl nspadvramkl a&ﬁeCEmﬂmlr&dslwnanlﬂgeatCﬂ’leimeth'tr'(geﬂ_DS hastuated, tye'eb)bahfanmsgad t he

feeder s IS in nost S n. such that r|or t ang
855 on TG Taduer WiBe B A SRR o B e BrcopBoRF ERlabpant ng
30c, fohiRemed of iR fedd KhrBBalﬁiﬁn%Qerhﬂa@reﬂ%%ﬂﬁneQE fheifeell bai Oy eaEmEIu@é a t he f eeder
shoe 34, and the inferior tang 82b on the feeder shoe 34 is positioned

bet wee Pretpsion;86Sermeps: thereorsthat is adentersto b shidabseeired within ajcqrrespendiagslopar 38,

such NN O AU O b 3NGARR:A R PSS feh R P HERIA 8 (ARG Ay the

feed bar etent are sequenti
841, 84idgvemient of tixngtotrhdorofp@thierels thusOeniting mbeeménit pf thededd RO3&r Actoadiegled
sequent.i al | is furt sho 6A,. a series

Oc 30
of cli d’é“%%‘xe eﬁﬂgf‘r&fy %aédﬁé‘?w'?‘it‘ﬁF?‘}/aAg’éed%?’f‘mé Smon %edﬂ}%%pg%“orb%lﬂhg t he

di st al +BR8dt to Helchp trAEIL3 M A&y By tharéadwxezs%laavsrrce% 36 ee bisdedls Wfa t he
f eeder shoe 34. 8 0104] Upon ‘actuation of the trigger 16, the feed bar 38 is

advanc @tedgtesnined glsta@%mth gaahrpgvancement 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
38b of the feed bar 38. The advancer 40 preferably fixedly mates to the feed bar 38, however it
can optionally be integrally formed with the feed bar 38. The distal end 40b of the feed bar 38 is
preferably adapted to advance a clip into the jaws 20 and thus the distal end 40b of the advancer
40 can include, for example, a clip-pusher member 90 formed thereon. The clip-pusher member
90 can have a variety of shapes and sizes, but in one exemplary embodiment it has an elongate
shape with a recess 92 formed in the distal end thereof for seating the bight portion of a clip.

The shape of the recess 92 can vary depending on the particular configuration of the clip. The
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protrusion 86 to slide distally within the slot 88. As the feed bar 38 noves
distally, the inferior -21 Attorney Docket No.: 100873-37 ( END5521USNP)

tang 82b on the feeder shoe 34 will slide into the first detent 841 in the
feed bar 38. Further distal novenent of the feed bar 38 will cause the
first detent 841 to engage the inferior tang 82b, as shown in FIG 6B, and
to nove the feeder shoe 34 and clip supply 361, 362, etc. in a distal
direction. As shown in FIG 6C, when the ‘%‘f"é‘feﬂ?gfkdtrﬁ‘ﬁ‘Gmﬁffa?g(Fclwésﬂi%?”é?l end
of the elongate slot 88 in the jaw retai ner shaft 28, the feed bar 38 is
prevented fromfurther distal novenent. In this position, the feeder shoe

34 has %ﬁ%@%%eﬂ;b@f@@@éﬁlw S@chddk 8 AEEIntOsupeA MR ctidhewRh telpsuRd Y 361,
362, ... 36, withinthe clip track 30 by a predeterm ned di s?ance. The

super i dengitwdmabaxas Hfof therpdvancerd). Susba configiyatiqyedlows dhveatlperisherneenates 98econd
openi ng _30c2. | ClLJ C t Q. pf e oy q e
Foeder gRQERLlro bidGF b 1 Bhgdldd daPhBIERE reflifdt TElncTHERLD B2,
engagecsubstarittaly baralél tol eeadlip tHdd 30.nFiCh &Bfibedrabeaan@8er x0MpRLY ervbodiirenttof of t he

feed bar. 38 fromthe jnitial, proxjmnal-nost positjion. shqwn in FIG  6A to
the fi rféup;puabegmmbr%%@ oparrtveg _,r4§h§€mthlﬁ ﬂnw%ﬂ_ﬁdﬁe\ﬂlwu egslegaera@c@ the

di st al -d1sfy Gbleharrd®.antl M s hRMall @RsAD fokRed R the GldtalinosPendIPGYSY. iMudd G 6E,
di stal nmovenent of the feed bar 38 will cause the clip-pusher nenber 90 of

t he advhnedianero 20 ertgagsangadyense @ntyche distalimestelipalinpossid within tifeccdiat ttsgk 38, to
cavane P gdhe o0 U A SRSRRIRLTS. BhP R, g, [

advanc as' s an exenpl ary
enbodi nEstweentatfexed gpuaiaglrand 4stabipbsitiemsy agereeingkly dis¢ussdde advancenent of the

distal-nmost clip 36, prior to engaging and initiating advancenment of the

f eeder 4 resulf the.distal-nost clip 36 i 11 adva

ai ot andiOfRARGs Atk Gt rDutoind hesr BRHER T, Be- aa.

Such a gronfuks@ité Ao &fent Bl HHRWSedbHr B8 ti@irthhs bR triRSI0 16latiPand thelfBedResid vanced
into the jaws 20 without accidentally advancing an additional clip into the

j aws 2ndchp sasly &haeead FKeS. OF-¢F dlgstratemonseant pathe adyangertO tp gilvance adistadt, t he
trigger > d t E MA8Lht Gld of the
tri ggerm%sgcﬁ?ﬁt(pglleééél’%??ﬂlgtcgméﬁ%nzgé@q%%ls%g@giln at%tér%g(?%aicug?ér@gté ?%n unti |
t he pr ctdvasimgas$ntle il bsdiscustddaninmire dethil pelowi mal - nost position within the
el ongate slot 88, as shown in FIG 6D. As the feed bar 38 is retracted

P o T WIS EE g, BAE e TR RO AP Super

i nf eri gositian gudhAhatwhd prottedion BE Brpositionst prbxiRially within the ¢RNELE slof 88 hahe
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
84, in the feed bar 38, such that the inferior tang 82b is biased in a superior direction by the feed
bar 38. The detents 84 in the feed bar are labeled sequentially as 84, 84,, etc., and the openings
30c in the clip track 30 are labeled sequentially as 30c|, 30c,, etc. As is further shown in FIG.
6A, a series of clips 36, labeled sequentially as 36, 36,, . . . 364 with 36, being the distal-most
clip, are positioned within the clip track 30 distal of the feeder shoe 34.

[00104] Upon actuation of the trigger 16, the feed bar 38 is advanced distally, causing the
protrusion 86 to slide distally within the slot 88. As the feed bar 38 moves distally, the inferior
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feed bar 38, and once the feed bar 38 is in the initial, proximal-nost
position, as shown, the inferior tang 82b will be positioned between the
second detent 842 and the third detent 843 in the -22 Attorney Docket No.:
100873- 37 (END5521USNP) feed bar 38. [00107] The process can be repeated to
advance another clip into the jaws 20. Wth each actuation of the tri gger

16, the inferior tang 82b wll be engaged by the next detent .
842 formed in the feed bar 38, the superiYforteaRgckgdp- o’r?”?ﬁe”f@@?fé’rl §]Pﬂ)9e 34

will be noved distally 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 relgases on\éh@re%déruﬁoawweslﬂc@ iht0 SheliGi8SdeferP 8P AGRY fELNBS R PRher diftalCl T PS,
e.g., seventeen clips, the trigger 16 can be actuated seventeen tinmes. Once

the | asmovsmept ofithe fagd bar Hpwill eatise thpirss despnt 84, tp engagreethe mfer@prttmgg‘-%?@zts on the

f eeder C to prevent
further® %&&g%rgﬁl(fn%@éﬁe@tt%%?JeQﬁe%%géé fé n%]cgﬁ%&fpgg%%?éﬁftésﬁ _1§91| |1 ugt rate

vari OUSdl&&'@(WNM?hOW@WGT@I’ﬁCS vdifen meqummsﬁmfsﬁ awtsahsémﬁl ynd offeeé dbngangslcﬁu rst to
FIG 7, an exenplary e I e 0 As previou

ment i orfidn thejav] rataglerzﬁlnga%% ihﬁg?qsﬁér é\g]]ﬁrgé 5%9 fF dal RAVATHE" tléé@ﬁ 94

for matdpagion th@feegé%rshgespép%'a'agar{c%@ﬁ re?igteifrﬁihé@@lsﬁﬂcette%dbﬁl‘@e 'E}?etc% @ shaf t
28. Other techniques can, however, be used to nate the jaws ¥he j aw

r et ai ni ¥y, %Iz,af t 3@8N1tlﬁmtheec>hart{alcle30 hy dpvedetgithingddintened. the sapermlt@gfé%éaraf e ¥
connect hO? %er sfioé 34{: as.b%gn g@v%ﬁaefdtlntﬁgﬁéq %‘ﬁ(‘éﬁéﬁgp‘é@gé Igg 04 ﬁ\f\ﬁe 3 ga%{(] PB?%%rQ;e%Qr ally

f or med eretainrng s ion aws 20
can be ;&dﬂﬁfaeﬂov@ndrﬁeeih\tefeﬁeﬁdﬁop 34t dndniebiafeniee tang 82isl ot hmsfeéd’ees}djessmaé stifor t i on
20b can incl %de f] ‘iﬁﬂ g secontd Ef ﬁed j aw menbers 96a, 96b that are
movabl eengaged oy rét tahoiRT feed Rry8- exenpl ary enbodi ment, the jaw
menbers 96a, 96b are biased to an open position, and a force is required to

nove t heoj BVMJIVRARET oF tRORed BAIB stiRWR i iR, amtmrmosw@sm@wsmrf%%a 96b
can each include a groove (only one %oove is shown) forned therein on

opposedA.riade foak ﬂ&@éﬁnqsrlmsetmn @Wm@ é@«ﬁ@\g"lﬂ lglso aﬁé@ge e distalrmest ichip
| |
al i gni”‘r’;icq‘ b HlR ; L\Dse2 Cpk%ﬁggfarrsaggga%r HG. glll‘i:edlétg% r%hé’ﬁe%d b%r% Wi al so

each ude a cam 'erei n OWI ng the cam42 to
engage dahe thawlip- ptshhemsm&ﬁé)o dF e ainahcen4® wihich i amachedrhneuhs dB6Ghendah¢ owar d

gze aagg%gf 1;>a5,3Egta,%frl]%%é?lg%)élftﬁlémpg{gﬁﬁgiﬁbn%?pidsq%\gﬁm%g cl{pat(r:al%k%%%nd ?08 all)dvlagcef or med
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 364 prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 36, 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.

[00106] Once the clip 364 has been partially or fully formed, the trigger 16 can be released to
release the formed clip 36. Release of the trigger 16 will also retract the feed bar 38 ina
proximal direction until the protrusion 86 returns to the initial proximal-most position within the
elongate slot 88, as shown in FIG. 6D. As the feed bar 38 is retracted proximally, the feeder
shoe 34 will not move proximally since the superior tang 82a will engage the second opening
30c; in the clip track 30. The inferior tang 82b will not interfere with proximal movement of the
feed bar 38, and once the feed bar 38 is in the initial, proximal-most position, as shown, the

inferior tang 82b will be positioned between the second detent 84, and the third detent 845 in the
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[00109] FIG 8 illustrates an exenplary cam 42 for slidably mating to and
engagi ng the jaw nenbers 96, 96b. The cam 42 can have a variety of
configurations, but in the illustrated -23 Attorney Docket No.: 100873-37
(END5521USNP) enbodi nment it includes a proximal end 42a that is adapted to
mate to a push rod 44, discussed in nore detail below, and a distal end 42b

that is adapted to engage the jaw nenbers 96a, 96b. A variet ni ques
can be used to mate the cam 42 to the pusA®BE Desket ¥oii lqoﬁ‘;%ar.{é%mﬁfsaégﬁg)c ed

exenpl ary enbodi rent the cam 42 includes a fermale or keyed cut-out 100
formed therein and adapted to receive a nale or key nenber 102 fornmed on

t he di steaypsx@d. 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
al | ow t I8! Wﬂhﬁ@rﬂféwan@e repgated thagvanceanpBeielip 1ateithe Bsi29- HiEh each wi | |

appr eci ?(;tl?dhlbﬂg? tHe 6. %ﬁ% 4l¥?_lm?é}g)rtta{?1§éﬁb'§hll BQQng%ﬁecPls"’}nthQHEit%?e'nl YeDBetbAtt €0ral l'y

formed wth one ano e proxi t he push rod 44 can be
adapt ed84.dommeedan the faedchas S8y the bupskionwng A2 gn thd f@d@@b@d 34 w11|1rb¢ moded distally bel ow,
for moving,the push rod 44 an am,42 relati t the [00110]
ne i o1 RERE AR S e RBE 3ol 8 BRI 3rbEpBand e etk BeM B bt on a2c
formed advagdedaitotigiawt 30 agblaced Ovhae Hel déallab Y0 ﬁr&weyegredfeﬁehmme@mn@hm ngat e
slot 20c forned in the jaws 20. In use, rotrusi on 42¢c and the_ slot 20c
can funeksliph g SEHF§ER © ]wali‘en‘ﬁllgg%ftléﬁa? bf acttv?ée JeVpnteqndimesn $Pnes Shsipstylir[ 00111

] Ref erﬁais%gﬁrg%lﬁe& Qhé:ng% &, hbidis %{gaéVZ\ﬁ,l (f]ﬁthé?&d@tfshB@% n?ﬁ%l q@stlaﬁta% apt ed

to engage t aw ne rs '96a, avar|etyo ues can be
used, i hi&drethe blhmsaqi@:toed p&v@nﬁhahqdlmmmbmmofﬁlhﬁefedd@tsme ¥nd 42b includes a
cammi ng channel or tapering recess 104 for rred therein for slidably

recei vi S n use,

shown |@&¢%§16$&5 lﬁgﬁ%ﬁggg?ﬁe&ggﬁ]ﬂ?; tEE 8{ fogrﬁ &g(??n&% dtom mal

posi t i ORefefrimg\flistad FIG.I7g an amtnﬁmdn’pembo&ﬁant &Eibe ﬁws 29paa:shdua dissfraviaslyapar t
from one anot he di st position, in ich th menbers 96a, 96b
are posMERTES té?j]a @ﬁtca'i H‘Cﬁﬁé 2 DFURELPosHRn %O\I%wil’é"’l‘,’gé ghb%&malt‘B&W“hAs the cam
42 s agyagshdi\edn vﬁ?om@womm%%et%ﬁw shEP 8.t Oehet %@%hﬁ'& BRIV e W | |
push the |aw nenbers 96a, 96b toward one another, thereby crinping a clip

di spos eused hemetsdbarewn 20 Qb 1Y retaining shafblss | Kor mnplarae@vetaﬂe:osmncgomal clip
PP T 0 R OE PSP 8 AR 8, B B b AR R o 0
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
(only one groove 97 is shown) formed therein on opposed inner surfaces thereof for receiving the
legs of a clip in alignment with the jaw members 96a, 96b. The jaws members 96a, 96b can also
each include a cam track 98a, 98b formed therein for allowing the cam 42 to engage the jaw
members 96a, 96b and move the jaw members 96a, 96b toward one another. In an exemplary

embodiment, the cam track 98a, 98b is formed on a superior surface of the jaw members 96a,

96b.

[00109] FIG. 8 illustrates an exemplary cam 42 for slidably mating to and engaging the jaw

members 96, 96b. The cam 42 can have a variety of configurations, but in the illustrated
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exenpl ary enbodi nent of a tissue stop 46 having proximal end and di stal ends
46a, 46b. The proxinmal end 46a can be adapted to nate to a distal end of
the clip track 30 for positioning the -24 Attorney Docket No.: 100873-37
(END5521USNP) tissue stop 46 adjacent to the jaws 20. However, the tissue
stop 46 can be integrally formed wwth the clip track 30, or it can be

adapted to mate to or be integrally formed with a varietg of ot her
conponents of the shaft 18. The distal entftoawsyDosket My 10087318 ENYRS52IHENRan

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. AsBJapMéht itndthdes alp}r%)geiﬁgl éﬂd&1|t2§|thag %%éi%ﬁ@d Rf mitBeo & bshusd 3:K,Qﬁscg1§seh$n

substantially v-shaped. istal en can al so have a curve

conf i gunereidehiltbglomagnd ¢ distabendrt Zctbatanedapieditn engaes thedaw Imeabgrs %at Mbedr or
other & a?i%ﬁf.so f ttﬁ%ﬁﬁlgu%s&%ig (r%'e ?léegjlt to %qe ?ig Q?nq f42 tn? ?15 WSIPH 445 %@qg ?h%tiﬁ 0 raFe'dS 0

optionalTy”inc ures acil'i e novene cltp there
over. dxemphrxpémbelimeas tisdnmndl inchldés a feinald drdeyddsmtrousi0forted theleind@d a ranp

47 fornmed at a m.d-portion of the distal end 46b fo intainjin clipin
al | gnneKEPiGR ATETE § m{ecﬁr kﬁhg{ea@vawg_ P ?318%915 H ydhere !r%}?‘*'t he ranp
47 can Ald Aire kbRPRR i9Eh&vifini ok Aetall EFICN ©F KAl MRS tHRVE R 420 Ahe  clip
frombecom ng msaligned relative to the advancer assenbly 40 that is

pushi ngshowa, the mpla memberd02 hag a giapethat emrespondetostbp skapielof g quiropti®040 t wi | |
appr eci L.SSu t 4 var | .

confi gua?%)t%i tg% ;ﬁ%o égﬁb%ﬂg ﬁghﬁ t?’r?%qﬁ e pgl%\g/%??g?dyﬂé?e %E h@? Xl?pgéa%l%% E@E %hg ¢ rgél |2I itate
advancedmdnhe mfsh@od44 @ntdpaoedlydrgntegr@Dyl f3inedividh oh andthers fThapesximilent Uds ue

stop 46 Jn use. shqwn, the tissue stop 46 is positioned. just inferior to
The' ] avtl Bophadfs nEaReRER AT fof rionge Ak SeBP: daarseliniine el o be
recei veghio§bWasng RIS rcdY4 M theScaht i REkive ROWB javds Frgical 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 Iefgs 36b of the
clip 360PblAsfisifuriedomniin s & thsam 42ran gbsg dngludegrrptrusiondic fognedot her

t ar get j / I : - i I { ey 4 nal
conponetr}%féljse&g?la{ lgga#g%dstigr??l J{%&?%lr%ggg%dn‘%#@f‘ Iaﬁtﬁ%ngﬁé lf)lgg%(\)/cgprég{e]%eﬁttye rzllg'E g'r m ng.
As pr evinass Ithe poseties4t, antlhiee dotrificcan funbtign tag@inm & prokfmalcanp fondkebpe sone or
all of the featuhias di scl osed herein, and it can include a variety of other
f eat ur €S"RABRTI™RA Yt he art. In certain exenplary enbodi nents, the internal
conponents of the <clip applier 10 can include a clip advanci ng assenbly,

t hat coopl B$ Reertifchback it FEEI\8atheidisgal 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
the jaw members 96a, 96b are spaced a distance apart from one another, to a distal position, in
which the jaw members 96a, 96b are positioned adjacent to one another and in a closed position.
As the cam 42 is advanced over the jaw members 96a, 96b, the tapering recess 104 will push the

jaw members 96a, 96b toward one another, thereby crimping a clip disposed therebetween.

[00112] As previously mentioned, the surgical clip applier 10 can also include a tissue stop 46
for facilitating positioning of the tissue at the surgical site within jaws 20. FIG. 11 shows one
exemplary embodiment of a tissue stop 46 having proximal end and distal ends 46a, 46b. The

proximal end 46a can be adapted to mate to a distal end of the clip track 30 for positioning the
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assenbly of the shaft 18, for advancing at |east one clip through the

el ongate shaft 18 to position the clip between the jaws 20, and a clip
form ng assenbly, that couples to the clip form ng assenbly of the shaft
18, for closing the jaws 20 to forma partially or fully closed clip. Oher
-25 Attorney Docket No.: 100873-37 (END5521USNP) exenplary features include

an anti-backup nmechanismfor controlling novenent of the tr] r an
overl| oad nechani smfor preventing overl od}therYPﬁcé‘etfl\B’fC‘é’O%?éﬁY &%S’sfzdagwa j aws

20 by the <clip formng assenbly, and a clip quantity indicator for
indicating a quantity of clips remaining in the device 10. [00115] FIGS.

13- 16D tisklelbsdpf £ R1jRBntQS @EIhRE Y0.CABREN IBAL ti®hie Stof b RadBY Mk fomsRNdikty of
the housing 12 for effecting novenent of the feed bar 38 within the shaft

18. | n theeliprtsack 3Pher ik¢angbe adaptedh o mage iserdmepntpgiely farmed wdd avarietypiother nsert 48
that is d ri I t mate to a
pr oxi nﬁloglgﬁlgén\%%ﬁg? é}{aﬁeﬂgf gglg%[)sztar Qg%%gaﬁﬁﬂ%ﬁgg%g‘éﬂiﬁﬁﬁggﬁz@ﬁas? a%estﬁagsdapt ed to
ext end ddepted@rsesthacvessel, gipet, shunserd. the8batvweten hrepds@ial dodaligmadphejawsSQ0f or

transferring pnotion . fromthe trj r insert 48 to.the. feed bar. coupl er 50.
| 001167 tE o 1 reelivte arebornat PRE gadhe Batend b Sr eTsr @ X B B The “shape
of the sybdtaiany VRESeH. 48e dReNPIGh ARRRD KNG Qlvéd@nlkhafiocanan s of the
housing 12, but in the illustrated enbodiment the trigger insert 48

i ncl udendacamertpd the deyisehrongluBEoqan gt other agersptubg. TThe distabend 48b ofdhetissne t he

HoC ' . . . ot g
mare t o e AP RO FR Facher i b o RARRE G QPR 10 21
ext endiHog exdngyi g tab slowghinfRIG. t Bl tasngstap $thaktudéos rani 47ofoahéd/atraerhidrgprtidne

trigger insert 48 to.the housing. 12. The central porfion,48a can o
el DG dend AER S araia g A T ARG B ape B BhhEAYETEE AREBY vi ng a
por t i omo0fin phrfcliSthelrhif 494an iRy thelapd offa?&i%stg rid0 theRha®r2 AR ptetaBin@thel ze and

shape that allows a portion of the feed link 52 to extend therein such that
t he feedipifionkbesomig mispligned ralesiyvette thsiadvancogrspenatle 40 thay isgrushing gretclipgn pi vot s

due to .V | [ ' : i recess
108 is dslgl}%scﬁgﬁ{b f‘laﬁ 9&5(1% O%ggﬁggﬂh;n]agr Y%pgggg%éhéﬁgé@zgﬁ%?tg Pg%%ﬂ{ frw{:\%ltaar portion
f or med vahetyei nthboconfigertationgs, andsinadrt inflodere darcety of otirdedtuma toefacilictte t he f eed
link 52, as will .be discussed in nore detail with respect to FIG 16. The
tri ggerad?’?{‘:?%‘i“?mﬁéa@gﬁﬂ’ﬁf?gonigncI ude a second recess 110 formed in a back side
edge for receiving a closure link roller 54 that is coupled to the push bar

44 for [oPMBNBIG. N inwitads tHeQisshedd6h 44 s@Was skfvn, Brdiskad Gbele isebifiodsi2 f or ned
on the bottom side edge thereof for mating with a pawl 60 for )

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

site.

[00114] FIGS. 13-26B illustrate various exemplary internal components of the housing 12 for
controlling clip advancement and forming. As previously discussed, the surgical clip applier 10
can include some or all of the features disclosed herein, and it can include a variety of other
features known in the art. In certain exemplary embodiments, the internal components of the
clip applier 10 can include a clip advancing assembly, that couples to the clip advancing
assembly of the shaft 18, for advancing at least one clip through the elongate shaft 18 to position
the clip between the jaws 20, and a clip forming assembly, that couples to the clip forming

assembly of the shaft 18, for closing the jaws 20 to form a partially or fully closed clip. Other
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controlling novenent of the trigger 16, as will be discussed in nore detail
bel ow. [00117] The exenplary feed bar coupler 50 is shown in nore detail in
FI GS. 15A and 15B, and it can be adapted to couple the proximal end of the
feed bar 38 to the distal end of the feed link -26 Attorney Docket No.:
100873- 37 (END5521USNP) 52. Wiile 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 exenpl ary embodi ment the feed bar couptiFresBogket Nog WRY3$7 GNP Rpar at e
hal ves 50a, 50b that mate together to maintain the proxinml end 38a of the
feed bar 38 therebetween. Wien mated, the two hal ves 50a, 50b together

def i ne Qempaty RhnRBAAudQE anhidUbRg rSdehstighfdrabhifolfihg flekdhertlodanggpd, S0e
formed on opposed ends thereof and defining a recess 50f therebetween for

seat i ng 6aaniowrlatd peehanism fof Prenentingeyenlqadief G forrnappliadite she jawake bethe defi nes
a lunen,. : u f Qf DXt el : . f eed bar
36 ana 1o LSO s B R TR 15, BN g BB AR el

rel ati Ve tiealevize 16eed bar coupl er 50. The feed bar coupler 50 can, however,
be integrally formed with the feed bar 38, and it can have a variety of

ot her izes to facilitate ing with tthe feed |ink.52..7100118]
fl e 180RFRT R St B e Pl T ho s o B RO R Mg PRI G Ben ¢ he
t ri ggerhoutins &2 tor4feaity rhbvenicaest thafeed BaHTISAVItHER thel Raf @B EIBgenetaléhd @pd | i nk 52
can have a substantially planar elongate shape with proximal and_ distal

ends 52dvarsig asseblpeandnetide enigeeransarictethats eqnpied to thttaegws 19 afeed Bat hin t he
first r tri 1k t fggg d %:ﬁ V:« di scussed,
it can Q?)ﬁ@?ﬁsd%ﬂ% Cghé#a?eetgisa ﬂ(rg%%fa %B ﬁ%)?tfg}% I ng %Eg’faent ﬂaffgﬁ{; : e!itsllilaft 53 can
be adapidepgied © expmind bettcey theatigges invett 4B and the féddrtst coupdarsd faO@arsfertidge t ri gger
insert 48, thereby .allow n he triqgger jnsert 48 to pivot the feed link
52. The"¢gfi% “]gﬁd”@ﬁ%”ﬁﬂigﬁg)ﬁ@gﬁd&gﬁ%ng%xggn be adapted to couple to feed
bar coupler 50 and thus, in an exenplary enbodi nent, it includes opposed

arms  Idda 6] k1d.4k ilestrard tHeheipgd insend 8 de fiof degni RIMTHeRRApe S tHel Bighdtaneheween
for seating the central] shaft 50a of the feed bar coupler 50. The arns

114a, reapanydepeadmngantheoter mpagenandhrbisnend. beidnpheugmiedeniodingéd | ink
52 pi VQﬁétr%Eﬁhqflseﬁt 4{8Li}e{8]£1dé%>&' ci%nﬁ%(l pl;gﬁmmx Hat %dagt%%e AR vasIFRhiens hdhbulife

| ocation at I C feed 1ink 52 couples to housing 12, and it Tan be
posi t i ddeehdamelngree podtiont48d thatetadapield thexterglintol and mpte fol theigriggat d Brbodi ment

o oS R A0 RSP T e R i a2,

el i m nagfieotdlRemaie@dhd @igger 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
movement of the trigger 16. As shown in FIG. 14, the first recess 108 is substantially elongate
and includes a substantially circular portion formed therein for seating a shaft formed on a
proximal end of the feed link 52, as will be discussed in more detail with respect to FIG, 16. The
trigger insert 48 can also include a second recess 110 formed in a back side edge for receiving a
closure link roller 54 that is coupled to the push bar 44 for moving the cam 42 to close the jaws
20, and ratchet teeth 112 formed on the bottom side edge thereof for mating with a pawl 60 for

controlling movement of the trigger 16, as will be discussed in more detail below.

[00117] The exemplary feed bar coupler 50 is shown in more detail in FIGS. 15A and 15B, and
it can be adapted to couple the proximal end of the feed bar 38 to the distal end of the feed link
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calibrate the clip advancing assenbly and the clip formng assenbly. In
particular, the feed link 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-npst position, and it provides sone freedomto the clip
form ng and clip advancing assenblies. In other words, the trigger 16 is
pliant relative to the -27 Attorney Docket No.: 100873-37 (END5521USNP)

feed bar 38 during closure of the tri ggerA“°['U(’;)?2‘f5‘ftNﬁ1emﬂ%?f’ 7 ENP2P2 19BN B ness
and strength of the feed |ink 52 can vary depending on the configuration of

the clip advancing assenbly and the clip form ng assenbly, but in one

exenpl apy @Wﬂﬁmoﬁt%nfq%@&ahlva&séﬁmhﬁée ﬁle%édfa‘an@&fprér%tto ki prékifBe range
of 75 to 110 | bs pée i nch nor e Bre era is about 93 | bs per

Phch (o ABaatihediedbat Hon in rombey bebubeaniihelecl akcosplean s bEnKddee har
I Q i . d 50
coupt er g% n%ﬁ,ara%e gal sr%bgf %/ b ¢ Ltrrgﬂg %Bt%fer t%g%nrt%‘?l théll%rto;?r?n g&?? éfééé fee«l? Bar2N

| bs, e pre can al so be
for rred Jereheretsetvednl éVlyen mitealmhearWodees rSOa;ISObI topgther defmieatcgniod] spaft §orer s,

netals, etc. One e mat er i i.s a.glass- rei rce o] yet heri m de,
but a H@W&F“Wanfléf%%géélaf‘%S%;ﬁJoﬁé?Wé &BP%FGBQ“E%BWO&{@ ‘iﬁéfuﬁ‘éa gl ass
rei nf orgeds 5orGhkrbycth Sl scR@hy/ATBikAI1 gcﬂ'h@r?@fth@fééﬁ Pk 89, rmé O¢hral SHadk 50c
carbon-fiber reinforced versions these and simlar thernopl astics.

EI ber - rdsfinésor lvmdn 6B therethrougoloy rrseiging dleshpraximai hr&msétthqa@b@'b@t%ra@ﬁé@ul d al so
€ usqucklr(llgntﬂe eglﬁﬁ ?8 %Ougug %t? %e(ﬁ ?(?srltllo(i}ar%ﬁgvé {oq;g% fﬁeg%grgéoiuf) ef/glg dﬁes sprr ng

st eel e des re exi

cont r ol fe&tbar sbupdsrgOlean,[HdO22dr] bé:in@rallﬂ&ﬂﬂeﬁlantﬂ the $ded dae3§,had exxempiaray clip
advanci ng assenbly in use, WS, .an i.nitj posi tion, wherein the
triggeraigyi ZOW&%%aﬂﬁs anf} sizfs @&éﬁ}ﬁmi‘tﬁ@ﬁ”‘ﬂi the fgedd il§§r coupl er 50 and feed
bar 38 are in a proximal-nost position, and the feed link 52 extends between

t he trifggerR) Fsabtilldsraftd dn tndl@odeddamkRURhRA cBVextdfd H¥iR¥naHS triggl scussed,
inthe initial open position the protrusion 86 on the feed bar 8 in

posi t i dnwee 48and e fs%&qrﬁauplérn%? dn genpealethe fRgddiak 53 can hag 4 sybstprtiallyRlanat ai ner
shaft 2e£l)’0n§§ter tlgp} ? n@%klﬁ&r glg §tat en? 2a, S3Bf Tﬂég?rl)g?xhal led §2HRL85htd Lot hE

trigger i usi ng 2 t6 i nt trigger insert 48 and
t r i ggerroth@blyrsittwichin gerfirstposiss 1 @hof thetliggersesor#s dndakusnas previbesly dscwgsed, spri ng

120, o1l SR e 3 20t b SouBlst 124, LD Lot ol il fLeg (he shal(
coupl erpiaflalBndiateemhiRdie B8t debest NES BF B trifdkr MBS 48 @frdbyAMowing 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

shaft 50a of the feed bar coupler 50. The arms 114a, 114b are effective to engage and move the

coupler 50 as the feed link 52 pivots about a pivot axis X. The pivot axis X can be defined by the

location at which the feed link 52 couples to the housing 12, and it can be positioned anywhere

on the feed link 52, but in the illustrated embodiment it is positioned adjacent to the proximal

end 52a of the feed link 52.

[00119] In an exemplary embodiment, the feed link 52 can be flexible to eliminate the need to
calibrate the clip advancing assembly and the clip forming assembly. In particular, the feed link
52 allows the trigger 16 to continue moving toward a closed position even after the feed bar 38
and feed bar coupler 50 are in a distal-most position, and it provides some freedom to the clip

forming and clip advancing assemblies. In other words, the trigger 16 is pliant relative to the
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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 cl ockwi se direction,

t hereby noving the feed bar -28 Attorney Docket . 100873- 37 END5521USNP)
coupl er 50 and feed bar 38 in a distal dl‘}tE’E'teVBﬁcket'ﬁ?e PPYPPIENIRPEESOR ¢ he

feed bar 38 thus noves distally within the elongate slot 88 in the jaw
retai ner shaft 28, thereby advancing the feeder shoe 34 and the clips 36

di sposggedmat B Buik}eclsdurPot thafitpgeSPr i Ng 120 is extended between the housing
and the trigger insert 48, and spring 122 is conpressed between the feed bar

coupler 50 and the shaft coupler 124, [00123] As the trig g 16 is further
act uat 6801290 Thapartipylygafnpssaad strangtivefths frgd ink 82 pan iy densadingen thepar coupl er

>0 and cfoﬁﬁ%lhpt?ornpo?g}%%%dg)l adgy@?%%%’%bé& Fr?cﬂge @11]9?0?&1%\& #Fe?r{l)bl?%'t d&H& In this

position e’ ’positioned at the
di st al ezadplefy antedghott ti@Feedlinkh® haaw stiffe¢saila s is iteef tang@Bofaiddo d 1¢ lispewmi | | be

t d bet i di d. [l b
Porly Ot PRCts e iR s FT R arrng) Bt et BHE e BBE b edlror 50
and t hginkegdnd tHeke&Poaricbihiplér ﬁ%,andst }&B@\éﬂeﬂglfh dfﬂt@ lS ih/tGe angde 72> 1bdand e f eed
link 52 flexes, and nore preferabhly once feed link 52 fully flexed, the

clip fdPW%ma?ﬁﬁ%TaPIW?tlls pleous 83 Ihst die fe5d héll‘é%éa‘t peo P%rwgm%fromr?evar@@d i nk
52 Wil lge 'E@Ha& i‘n'cgl;aﬁ% ads’-é'rr'e{}g)f%‘é% d gﬁta@g‘ efeN®nelekfnp @y thiteriaidssgatl y, €. 9.

t he secon st age ctuatron at the trigger i'nsert 48 I's pliant
rel ati \rexnfqncedtmgfemenpu@adbammmlgoeasﬁehtfblyed dnnnlnonlaspas tdubdibeawsed heclidieg bar 38.

[00124] ,An_ex nlng ssenml f i.S. shown in
or e du reiRERy Bhio st O e RRR R o e R AR e e iR o

di sposegrafdrslof fhegemeldmﬂﬂﬁarnger&%pmebsl FibeS reditbed théemode®pdtomersishiéh aush rod 44
and cam 42 relative to the jaws 20 to nove the jaws 20 to a cl osed p05|t|on

and t hehempse pplypsters epyld alse oF upedn diged h@?%@%@w befgbrigatedyomaimetalor ni ng
assenbly i Ay §§/t§%% X&ﬁé\)%tt%e&s’ésu@@ rﬁlQHJt%‘h'o?'ﬂ rteH xﬂbilggﬁﬁé’én%llé‘a(e”p' ary

clip formng as 'y 1 nclu a osure is slidably
coupl edutugth.he trigger insert 48, a closure I|nk 56 that is adapted to
couple to the closure link roller 54, and a closure coupler 58 that is

Fla a0 EERf2a" ORL MR ey Frmp o srp ey S il ek Pridan' 2 hown
t he cl giowean 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

position the protrusion 86 on the feed bar 38 in positioned in the proximal end of the elongate

slot 88 in the jaw retainer shaft 28. A first biasing member, e.g., spring 120, is coupled to the

trigger insert 48 and the housing 12 to maintain the trigger insert 48 and trigger 16 in the open

position, and a second biasing member, e.g., spring 122, extends between a shaft coupler 124,

which rotatably mates the shaft 18 to the housing 12, and the feed bar coupler 50 to maintain the

feed bar coupler 50 and feed bar 38 in the proximal-most position.

[00122] When the trigger 16 is actuated and moved toward the closed position, i.e., toward the
stationary handle 14, to overcome the biasing forces applied by the springs 120, 122, the trigger
insert 48 begins to pivot in a counter-clockwise direction, as shown in FIG. 17B. As a result, the

feed link 52 is forced to pivot in a counter-clockwise direction, thereby moving the feed bar
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link roller 54 includes a central shaft 54a having substantially circular

fl anges 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
mate to -29 Attorney Docket No.: 100873-37 (END5521USNP) opposed arns 126a,
126b of the closure link 56 to position tﬁ@"&?ﬁ@“ﬁhN%bH@ggégépﬂ%énépNFhe
trigger insert 48. [00126] An exenplary enbodi ment of a closure link 56 is
shown in nore detail in FIG 19, and as shown it has opposed arns 126a,

126Db t hé%)tupféf S0 SRPEESLA 38112 h ANGE dRBAIh. TThe ProdRiSioRBALASKe feedBABSARM AR, 126b
i ncludes a proxinmal end 128a, 128b that is adapted to engage the central

shaf t Sdistaldf withia thed dengate 10t88 in dhdl jew rgainerashaft 38 dhereby adviadcingthe, feedgoshoehat i s
adapt e Q te.t - re coupl 8..for aplJ I re |.ink
L o N e L SR

enbodi nadtthe triggerfifiexti 48ahndespiing 2821is cbRPhesedd teacdenaliaiedd bar, coliplebs50 adalapt ed t o
pi votal ly nat? t% the closure link roller 54, and thus the arns 126a, 126b
can i ncliafi&ourlgrl24exanpl e, hook- shaped nenbers 132a, 132b forned thereon for
engagi ng the central shaft 54a. The hook-shaped nenbers 132a, 132b extend

i n oppol B NstBEtrigpas] 6tie fifrael hdtiatrarNBagRERThserBl dbREMuds hepEboSefeed | Nk 56
and the closure link roller 54. The distal end 130a, 130b of the arns 126a,

126b caberseumert5@and deedrbar dhwilheventugHy reapleg disihmosrasiiona In thiekpsition, 8%t endi ng
t heret ] Y1 I I .| te the

cl osur 2‘5 r?#%gor[s%d ?Igﬁ% Eéee\ﬂ b@?%%ﬁ?lgg%%(ﬁ%’@%d glgth@ piegfgho&nfqg%l?f%%hit%ejt e art will
appr eci @&tagnet blatft 28 andrai cdipywitlfoe pbéigondddetwiieqtiegaws 20, as pravémdlytdiscssed. t he
closure_lin 6. closure link roller 54 and the closure coupler 58.
[00127] SHingg%Z Pﬁb@ B 3%}5& SURrESERFHY & tBeshal °8%$§111d2i4r’f‘“ﬁ6‘i‘eef%8‘gﬁadicf’“ﬁﬁf G 20A,
and as §RauOfekd link FEWildasx,as Bidwd IMEBHIGROIA 4 1588 Aot fekdliMm S2rfTekesl @R, 136b
with lumens 138a, 138b extending therethrough and adapted to be aligned

wi t h t haoreysefprablyanpethefeeddinksidrtully flenedse clip forming aspamepla Wilk hapqtuatesd et e t he
t : , . 20 | ' . portion 58b
that 1 ShoRant By 40°The BRI 3R Eimatf 10 9L LIRIHAT R TBE" 1 & o).
I n an eassemiblgreyg., therbedndrgnge, oftabmatdr sunhehat ohkptriggerSBsertrid| is gbant aclatiMe-tout 59

(FIGS. 20B.and 2QC) forpmed therein . and _haying a shape that is adapted to
seat th egﬁ%%£ﬁ5$“ ﬁﬁmﬂﬁg’ﬂ?hPﬁénﬁﬁgﬁmFéﬁ%XﬁT%%he distal portion 58b of the
cl osure coupler 58 can also be configured to receive a portion of the feed
bar [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
position and thereby crimp a clip positioned therebetween. While the clip forming assembly can
have a variety of configurations, the illustrated exemplary clip forming assembly includes a
closure link roller 54 that is slidably coupled to the trigger insert 48, a closure link 56 that is
adapted to couple to the closure link roller 54, and a closure coupler 58 that is adapted to couple

to the closure link 56 and to the push rod 44.

[00125] FIG. 18 illustrates the closure link roller 54 in more detail and, as shown, the closure
link roller 54 includes a central shaft 54a having substantially circular flanges 54b, S4¢ formed
adjacent to the opposed terminal 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 also be adapted to mate to
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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 techni ques can be
used to mate the closure coupler 58 to the push rod 44, and that the

cl osure coupler 58 and the push rod 44 can optionally be integrally forned
wi th one another. -30 Attorney Docket No.: 100873-37 (END5521USNP) [ 00128]

I n other exenplary enbodi nents, shown in FIGS 20B a menber
can be disposed within the cut-out 59 tOMBF'}%DP%@I\B’USWOWBG"QFAVDS#IHS%)NaI

direction. Such a configuration will prevent accidental release of a clip
fromthe jaws, particularly during the early stages of closure, if the user

eases- Uppeddd bhfs 17629089 othe diGsuRaAlidk 354o PositivhiHe@rhien 3pdsedA8&WT theTeChani sm
dlscussed in nore detail below, can be adapted to prevent the trigger 16

from JpeserHgeHA8i| the trigger 16 reaches a predeternined position, the
anti - backup nmechanismmay allow some m nor novenent of the trigger 16.

Thus, '[OOltz%?A‘ﬁ\éﬁ%Blérs)“e%?J ﬁgé-géf é‘@lo@d}eilﬁl‘ésé 'fs'sﬂgﬁﬁ in hBrAdWailn 6. FRGRA NG Of

the trigger 16 occ sing menber w Il bias the push rod 44 in a
di st al adlshcam it bas opphedetoys h26an 1 26nthatare sregls distanet apartifronaomadyothent i al | y

fixed t|o vari et. f nber.s be used, in,the
brbodi ngRt bboae aotrpfuarStihal ind IR, P TR FasE b SfpbF B0 skl bosrm 61
t hat ISshﬁl@SM(beH@doﬁﬁ& Heeollehe4, RO X idival e@mctsoMmoafthathsaa@qs&h to rfack t§4 and t he
back wall of the recess 59 to hias the push rod 44 dlstal

The
cant i | elespesroBlgn?® ©1 ceupling dhe dosveedlink 19 ré%%éﬁ@%dﬁw ﬁaf@rnuah rodffeh as
Niti no'l aﬁ Q)@ém;ﬁélj?r% oal%np%&@%n{aﬁ)eﬁd £%a, O8b lf@écth%?m"l’ﬁgg 126b is adapted to

proxina di rec force'is applied thereto. The beam 61 can al so be fornmed
froma mmtalbftryatgto bt h@sunerémbrwl@lr $4, and dhusdke arpisi 1362, 26k farpincludé, féor ced

pol yners ea sed FIG 20C il]lustra anot her
brboa FeHEP st A LR AR BIOa, (B o pifanPdmd i H8 ST her type
of sprimg h68k sHiped hﬁ)ﬂberstlbga SIBB!) egeﬁﬁml @pﬁhlﬁ@l@%&d‘)ﬂb@d faeﬂmaté Bgag@thénti mal end
44a of the push rod 44 and the back he recess to bias the push

rod 44 bea’i’f‘§ﬂ &ha gjosunelinksHy andghedoguge h@i‘&m“éﬁﬂ oT heghigrlend 1\7\)%639'3 of the arms
Pr ﬁ(' Teky -19k8 gé‘}ltl%gf{l;tg& fforleSnBMeL bﬁdjﬁe% E'ﬁ ifil18de f‘hﬁ?ernsl%ﬁ e%hhl% din the art

appréeciate t a variety of ot asi ng nenbers can used,
|ncIudnmgmbkmghﬁnﬂmmunmpmﬁmGSEMOmmh@mﬁewswo@UQm@ﬁﬁhenbawelmkéﬁew&mng back to

FIGS. 17A-17D t | | d f t
{ovar d e bRBE bGPt R Sl Pl sitrae S vt atier R Gdes ¢ e
recess cidBe uded té hatelthé glgsUTe 1iAB 66 to th clob¥re Gink Fstlet 68dnd e cBBuRndupleess. bar
coupler 50 are in the distal-npst

[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
therethrough and adapted to be aligned with the lumen 134 in the closure link 56 for receiving a
shaft to mate the two components. The closure coupler 58 can also include a distal portion 58b
that is adapted to mate to the proximal end 44a of the push rod 44 (FIG. 9). In an exemplary
embodiment, the closure coupler 58 includes a cut-out 59 (FIGS. 20B and 20C) formed therein
and having a shape that is adapted to seat the proximal end 44a of the push rod 44. The distal
portion 58b of the closure coupler 58 can also 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 formed

with one another.

-30 -



position, as shown in FIG 17C, further actuation of the trigger 16 wll
cause the recess 110 in the trigger insert 48 to engage the closure |ink
roller 54 forcing it to pivot with the trigger insert 48, as shown in FIG
17D. As a result, the closure coupler 58 will nove distally, thereby causing
the push rod 44 to nove distally, As the push rod 44 advances distally, the
cam 42 is advanced over the jaws 20 to close the jaws 20 and cri the clip
posi tioned therebetween. The trigger 16 -APrKyDotks [ﬂc?&%éﬁ@n.sszrfrgﬁ@% 37
(END5521USNP) can optionally be partially closed to only partially close
the jaws 20 and thus partially crinp a clip disposed therebetween.

Exenpl gy fS?ﬁh&h%@mBﬁ[’y ERGditmEmt, 'sH&w§ﬁJ ﬁGtS' y6B fisd io@ﬁ%lﬂfi’x{g%éhber%ﬁs ure of
the clip w be discussed in nore detail below. Once the clip is applied,

t he tribgglsposd widhin theesut-ette¥ste dias e mish red 44iniartistalptitepigom Bnch e pul | the
tri ggercl%)gp ura% \§111 prgvenf acmdtgataﬁ {y] a% a(L cjl ég%sﬁ%ﬁ\g Aa\gsn gar%[ kﬁvi‘y 'agru? th ngrl 122 to

force t coupl er
posi t i cstagePst ctldsnﬁaret, ifl thgyaser e Up o#&ertﬁggur 6. Iroparticuldrnwhil@the [aﬁmbmkmp, t he

closure link rol.ler is moved back to iits jnitial positio s well,
t her eby™{fBPIPR 1§°r‘|‘ése€|“6§19ff‘edqt?lﬁ‘kel% cag| 8§@ﬁpéed168ﬁbfl"€?t tﬁ%@%&h@ %ﬂgh bar 44

pr oxi Mddeying L%kﬁ@ilnggmﬁ@é&'es:@breaéﬂelﬁmﬁap&dsﬁronl&e@aﬂlbaéks@ rh&dphHEI8 rayvari ety
of ot her features to facilitate use device 10. In one exenp?ary

enbodi reblew, somiseniserrgoement of the tipggker K hlwlsaamhq Fvehiaiesenepsenup on HadkegsT
mechani f Orm(():rcmt r1?1I | H?l%t e?ngnécu?sh thel’i)?asg r&ﬁ%ﬁr]\‘xﬁll bla@ tlpar ! h?c&d mn at he

anti - bac AYCRSAIE A Can greven from uring
parti al dlahlqﬁﬂea@ns tHegdb® mdrm\mmrthe pwheed mhm dgubg@&fallsze'ﬁetﬂl p5s1aorprweleé erm ned

position, at mhlch poi_nt C|Ip positjoned b tmeen he _jaws. can be
parti awapletm Riseiag rrtqsr@eaSrﬂap A ﬁ%&rﬁa?ﬁl@ﬁ? (SAAVR &) Elté%go?h@wi’ﬁs’é‘@er

al | oWl NGehfe is 4 EdndRSErcl BeARBN 1D ;J’o@lltlgﬁeccpoert\b@en(%hé gronmatl @n@h@as@f thOpisH! 'Y
crinp the clip, as may be desired by th user. GS. 21A and 21B

i |1 ustrrad é4 emiathebeﬂwai gf thertrsassridrio bigk tlwpuahtqdétﬂesbkt@léy n’éhﬁmntﬂsmred bearthe form
of ar aé chg tDe fcﬁb‘rﬁwa? OH)Ba shahg me%t mgtgbmc%ucﬁgg N&i Z)?tt{\ﬁ 311%)\%? %1@ be % 61 ?(%ﬁgg on

the tri ger i NSEr s a € rotata
d|sposeﬂfhnﬁhwhmtm@nhmumwn@eazdamdemp@ﬁh&hhaem aMpaeaﬂﬁltm1mb@béﬁmgg£r

i nsert 48 such th?t closure of the trigger 16 and pivotal povenent of the
t ri ggerl'qma gpetyat ofen matehialy speteassayne %eltoareétafaacg%p?lwglefseé@%mﬁrfé amE t eet h

112 cap.hRafk 80{AUFRE. Joo 1ﬂh§¥a@é&tanbf%ﬁéﬂ1walrﬁém bPgbRSwk nﬁ;@n‘r}éf‘%lcht i‘r% thaw 60
reaches a predeterm ned position, at which point the'pawl 60 is free to

r ot at e, forrhef @01l erl dtharityng of lspring 63y ey sho@nt the oprang 63ris 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
thereto. A person skilled in the art will appreciate that a variety of other biasing members can be

used, including elastomeric compression members.

[00129] In use, referring back to FIGS. 17A-17D, as the trigger 16 is initially moved from the
open position toward the closed 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 distal-most
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 pivot with the trigger insert
48, as shown in FIG. 17D. As a result, the closure coupler 58 will move distally, thereby causing
the push rod 44 to move distally. As the push rod 44 advances distally, the cam 42 is advanced

over the jaws 20 to close the jaws 20 and crimp the clip positioned therebetween. The trigger 16
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cl ose. The predeterm ned position preferably corresponds to a position at
which the jaws 20 are partially closed. In an exenplary 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 paw 60 relative thereto, thus
preventing the trigger 16 from openi ng when the paw 60 is engaged wth the
first set 112a of teeth 112. The teeth 112 can also i a final or
terminal tooth, referred to as a tock too‘f‘ﬂ"“"if%‘“Pf%a‘tOOWéyéF@sﬁ?éU?%Qt
all ows the paw 60 to rotate relative thereto when the pawl 60 is -32
Attorney Docket No.: 100873-37 (END5521USNP) engaged with the tock tooth
112b. ldanp 6ﬂanybebammh5eclbgeeko baRtparthilz Blops @ 4wl YanldaBuPpastial chifdpta | S
substantia reater than the size of the first set of teeth 112a such that
a rel atdl méiu%poqsegrt@ee%wm Exgmplagy Eebrﬁws&tf%bﬁatmwlwwgfulbw rsftid eet h 112a
and the 60
ﬁeleorfg?eg& t‘%ﬁqﬁ& a -E(Ii)l\%eg% @H{ae%gaﬂ%ggé to eﬁ%el;%%ta?be ﬁggg%fp@ eyond
the toodanﬂoemléasddlﬂhbreby alﬂmmhgsplwkmtthpulﬂ thestiggee inserdt 48ee¢ld101t1921a111a]A per son

skilled in the art . wll a t t he oc th 11 ave the
Shme oprstigh By g ping L G ahE fis Pt b Couler Y0t el 1h Shhfchdo 8t ||
provi diggximalsiionl 4Q thetrpRer ihfter AetuRan itk Inﬂtlaquolslawﬁ th&lofAMinbfblleP54p1 VOt

therein. [00132] FIGS. 22A-22D illustrates the ratchet nmechanismin use.
When t hémoyvedeask ta gs ndtigl npmlen asywelphesebytrallimedhaclesusa Bek po Slaspsiroupler shown

in FlGg engage the first set of teeth 112a thereby
preventﬁ%éﬁpﬁgﬂﬁg?g ro% ronlopening. Further actuation of the trigger 16
wi |l cause the paw 60 to advance past the first set of teeth 112a until the

pawl 6J00 ¢ Rbs surpieal ahiptappliet40 caealso ingludhe vanetk of othehfedtitds to Gedrate h@ pawl 60

reaches the,toc oth 112b, at ch oint.t are t|a

F oend kB da Pbf et bbbt BF SPhish i BHRe 0 iR, | e
paw 600ab1&1pfrﬁaﬂaaﬁ1@mrf&t@h&onlhgmmmaxhtldmertgF%daeét Ir Qﬁﬁéuléx@tﬁe@nﬁ-@@éku@r cl ose,
as may be desired by the user. FIG 22C jllustrates the trigger 16 in a

ful | y- CResSaRisp 3R Priegnt therfeepsrds, rozazwenmdiuﬂzeaubprrtlakfflpaﬂestfqlre MGYEr 16
retur Nl e 1l iy RREKEs RYRidel Rhlinel AR, of Hich BN A NBHHANLRM R0 De
[ d that I ndi t

configured to an audi bl e sou at es position of the jaws
20. Forjaexemﬁe@artaillfy|crimpe@dhmdltiemkmmemantse@aMéwwIth@tpggﬂr aH@ngglaeges t he
first set of tee fferez1 ﬁound

sound, Bas R SeR R e e R o b s RhE Rt e 4 B S st AR

resul t ,usehen the trigger 16 reaches the predeterm ned position at Whl ch t he

pawl 60 is engaged with the tock tooth 112b, the sound
[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
insert 48, and a pawl 60 that is adapted to be rotatably disposed within the housing 12 and
positioned adjacent to the trigger insert 48 such that closure of the trigger 16 and pivotal
movement of the trigger insert 48 will 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 predetermined
position, at which point the pawl 60 is free to rotate, thereby allowing the trigger 16 to open or
close. The predetermined position preferably corresponds to a position at which the jaws 20 are
partially closed. In an exemplary embodiment, 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 opening when the pawl 60 is engaged with the first set 112a of

teeth 112. The teeth 112 can also include a final or terminal tooth, referred to as a tock tooth

112b, that has a size that allows the pawl 60 to rotate relative thereto when the pawl 60 is
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indicates to the user that the jaws 20 are in the partially closed position.
The user can thus release the trigger 16 to release a partially closed
clip, or they can fully close the trigger 16 to fully close the clip.
[00134] I n another exenplary enbodi nent, the surgical clip applier 10 can

i nclude an overload nechanismthat is adapted to prevent overload of a
force applied to the jaws 20 by the trigger 16. Tyﬁically, duringy
application of a surgical clip, a certai "fErEPorke Nl Bd7 (FNPHIENPhe
jaws 20 -33 Attorney Docket No.: 100873-37 (END5521USNP) and crinp the clip
around the tissue positioned therebetween. As the form ng process proceeds

and thesrphida with Bt tdcRASSth PIY. | BIphdtictilaf$8Tock RBtH PIN6Sréfe@bly1as a ke 8RNI Nue
closing the jaws 20 around the clip si nlflcantlg i ncreases. Accordingly,

in an esubstprtially geastss thamdhe size ofdholist sepatiteetivdd Basuchihat anclptivaly lrgeawiadt ance
that corjsl aiiy %&%Qf?thfeq{rft% t&%ﬁ%@é}?}?ﬂzataﬂd?ﬂe%& Bt 11395 TﬁQH%tlc€14(9f1£ear wor ds,

t he resistance of the over og anism can I ncrease as t orce required
t 0 cl ossze thineallpastheawil 68 tepisestheréinethue slistiag te pas] 60 oy electipelgfrevedb| y

slightl reater tha e force requiyed tq closg the jaws t.o prevent
e ) derern Bt Beisionn o A it Bpvab e sitinsnal st R A phtsdiiodrit iR s 20
are preyanippetclalMhGhORICR G EMDL AR hhvd BE8Imelfzd & o MdllePdiby/thak théatr@den t he
force required to overcone the resistance of the overl oad mechanismis

rel ati vieeth 1l 2auvhilthstdl previdpgratnogahl 40| formzadvherebeguesnshatallows theaaeyl 90 tapizotnor e
suscept&%@& to being deformed when they are open or only partially closed.
The overload nmechanismw || actuate nore readily in the early stages of
clip formation to prevent deformation of the jaws. Conversely, when the jaws
20 are [08UBYFIGS.i22A-3212 [lbstates thh eatcles msthamoe ingise.eWdieh Wl tyigger g b isimchally hat

t he overlo mechani sm can onl be ed upo pplicatian of a

Si'on' 1 ORI PEREA hsEn PEateS ot o ind 1S0r2A Shsaey SRRl e it st Phtles one
exenpl afeyth g TROGERB) breobntig 1y @igh@ad e bpdhi iy FeZhersd@iatiog of @B teyget tsled vi ew.
In general, the overl oad nmechanism can include an overl oad housing 64

for med Villensadbe pawhadsto gdvance past thedirslsat afitentih 128 yntibthepawl pokeagiss the t oggl e
link 68 i\, i a Ai.asi [ B enbl y
72" can 108 Bk & ool RouPPiped el Hletdn? B0 RN drop IRNEL A% B0UASEn0 b
i ncl udemint thojaws KR termhirtiegl ytchmsed tin the ghrtiblodistaloneieniengofaghe pdrn A everktbeljawh

spring %Wis iL.sposed ar.ound the ri ost 0, and the plunger 154
okt ends2D. PiRRGH0 FHEedp TG Mg A5 st FREr 8 oo etloFs R bired ¢ her eon
that i sqiafepbedle uSrabll. 22adaifsitesthetrigpéri 16Gn 4 Baly-db&dRpoviéibn,|anb FIGE. 2080 be
general ly L-shaped and it can be cougled to the

and 22F illustrate the trigger 16 returning to the open position.

[00133] The ratchet mechanism can also be configured to emit an audible sound that indicates

the position of the jaws 20. For example, a first sound can be emitted when the pawl 60 engages

the first set of teeth 112a, and a second, different sound, e.g., a louder sound, can be emitted

when the pawl] 60 engages the tock tooth 112b. As a result, when the trigger 16 reaches the

predetermined position at which the pawl 60 is engaged with the tock tooth 112b, the sound

indicates to the user that the jaws 20 are in the partially closed position. The user can thus

release the trigger 16 to release a partially closed clip, or they can fully close the trigger 16 to
fully close the clip.

[00134] In another exemplary embodiment, the surgical clip applier 10 can include an overload
mechanism that is adapted to prevent overload of a force applied to the jaws 20 by the trigger 16.

Typically, during application of a surgical clip, a certain force is required to close the jaws 20
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housi ng 64 by a pivot pin 156 extending therethrough. A proximal 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 pivot pin 166. The toggle link 68, in turn, can be coupled to
the profile link 66, which can be slidably and pivotally positioned wthin
the housing 64 adjacent to an opening 64d formed in the housin Pi vot al

novenent of the profile link 66 wthin tﬁ@”ﬂﬁd@l"ﬁbNﬁﬁ1?93??'3(%]3%'?#?@{?@8) by,
for exanple, a pivot pin 158 that extends through the profile |link 66 and

is that disposed within a first slot 160a (only one slot is shown) fornmed in

- 34 ALt A& e Klﬁﬁ alggllfld th%QQﬁl%\?ﬁotg‘i?iof ﬂt‘!ﬁé@?&wbﬁ.\@s @8RS probs prdeddysof the

housi ng 64, and sli e noverment of the profile link 66 Wthin the housing
64 can wul theplireisatilepst partigy eloaeds the, forsp prsimad for ontingg Aesing bgsawsidsoyndr med on

th file Il : ' it hi | I
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Spring dhaZavd ANdcithdel Therebio@adess| HoMev&Spafehtity M_%thtl% gRlatef thanti BERS the
profile Iink 66 fromeither rotating about the pivol pin 158 or sliding

agai nst reghiced thelest Hyg j84s ZForpreveat aastdgniabarayatian pethe ovetheadfragcbaniemerséd by t he
( ) ' c i
conpr esged zﬁklf gvts]z?%rréo revér{tﬁdﬁ&%%fo‘iﬁlg%ﬁﬂ%ﬁppgﬁ lkﬁ%ﬂ%t éllylﬁl%?tlgg, etﬂ{' pi vot

link 70, su at1ro noment 1's app ink 66
agai nst fdréeerequoteditt gvérdome thu sesistarnse asf slendveyloadasdhanisinds prlafvielydotvi Tkis 66 t o

resist rotation with respect.to the housing 64. |f th ment. geperated by a
o al POHGDOIVEHEECoR: BRTF AT BRI aRt s hebe SHBTMOY T Ak 66
exceedsoidaer BRRRAktiafY cIB&1. PInedivetbdimdPaMBd will Q8@h@ nhdrbkealfly irf A€ cyOf i | €
link 66 begins'to rotate, buckling the toggle |link 68 and causing tthe pivot

| i nk 70steges Plelimrmetinme eseyentrds fapatipryofithe jawso Conkersdy, whienghagpe P aret he

pi vot |jpk t i 8 ' | 6 Lan. t hat
Phe st 1 ot Rt dhe teplitncs SADRRIN Lp ke iReACR BodBER BHERY 12" o
t oggl e bé atkuafddl piod application ofksigfificdnt fdréeeappiied @l thé aad 20r om t he cl osure |ink

roller 54 against the profile |ink 66 exceeds the buckling force of the
| ka9 150" 6y Bt TP PSRl PR 1
FI GS. 2gBexpBfded aiedl. a5 oShaMth Beertd MhddBarfdel caint In@e aekiglond h&skirgt d4ows t he
closure link roller 54 of the clip formng assenbly to roll against the

formed from two halves 64a, 64b and containing a profile link 66, a toggle link 68, a pivot link

70, and a biasing assembly 72. The biasing assembly 72 can include a spring post 150 that is

coupled to the 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 plunger 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 it can be coupled to the

housing 64 by a pivot pin 156 extending therethrough. A proximal 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 pivot pin 166. The toggle link 68, in turn, can be

coupled to the profile link 66, which can be slidably and pivotally positioned within the housing

64 adjacent to an opening 64d formed in the housing., Pivotal movement of the profile link 66

within the housing 64 can be achieved by, for example, a pivot pin 158 that extends through the

profile link 66 and is that disposed within a first slot 160a (only one slot is shown) formed in
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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,
however, maintain the profile link 66 in a substantially fixed position

unl ess the force applied by the closure link roller 54 increases to a force
that is greater than the resistance, hreshol n be
caused by, for exanple, a foreign object tBB??%” gp&é@ﬁﬁ% Q% a§%20 or
when the jaws 20 are fully closed with the clip and vessel , duct, shunt,
etc. therebetween. Wien the jaws 20 cannot be further closed, the force
appl i eckatiPhalf 42, 6410SMHE hbisitg 640 hhddlidalle hicvEintite feheqsb AR mmtdmmmfﬁ tHehe
trigger 16 will be transferred to the - 35 Attorney Docket :100873- 37
( END5521using64 caiy by achisved b feresxamplee APRAsed Profesionsi loge 19RB f%rmeé@n\met hin the
housi n , rces the
pl unger r%ﬁ 11:;1{3%@%?%35@%%3 v%l\t/}g?F aghg E)IH wgb%g‘i‘l%“%\fg% Sh%h)gpgééaéﬁsl y

not ed, dablehdlD64e64tegfithe Bousing @ct uat e t he overl oad nmechani sm can correl ate
to the force required to close the jaws 20, mhich increases as the trigger

cont i oup ALobAT o T gForRE Ry BOPi e Rap tf I vell PR AR 0 i o 11 e

rol | er &dentbly aid to@oester the forcowithdic rasistince hetmrbmefslﬂgeasbdnm{y 88 hndrticsilart hus in

a |lower positi e profile link can e hou5|n 4, as
Shown i e predoad 'zlgéﬂanﬁg? et Frosaies FHAonERI T eé%%b@%&méaffl&otahn 8 t he
profil ol ‘fheﬁjﬁoﬁlfehi%k%@rfﬁﬁn élﬁﬁwtdtﬁ%gtagoutqweﬁlceﬁmnnb@of Rl BAme: 1€ the

overl oad nmechani smincreases because the pro link 66 must slide within

t he houwiusige 64, Farshe rsatienakespes tho e eﬁh@ecfl@rf@e C@quws&eédpm@g bidiet the
prof | l § InI fch'ed gﬁo%ﬁ%?&‘) Ll@?ﬁk%@%ﬂd éggt lflrﬁg 'R)eSJC?qu tag' [iQnat oq‘?en ﬂ% glqe fi l e
i nk i) are "8

ccor reven F oM
by a f(lb&lh@?oﬁ)ll@jlﬁk%b agaanithlee lﬁduls@gen Taus ﬂhlstasﬂahﬂ‘tyy &ﬁlt%kaheﬂl;of'ﬂ?e lmlwﬁtnal force
will be required t cause closure link roller 54 to tran r.the force
to the ’Fﬁ%é?ta“‘ﬁb?’t D 5ipet 1q \EPQ?’BP%‘FE 64, 3¢ thengrrent gereraigd f%m&eﬁﬁqaﬁe‘rqﬂi ¢ 66 to
pi vot. MR idkGoil&vss a%Qm@trtﬁe pl%ﬁmwﬁ@ Ableds HeqnGHeRd tHeHvdiNin@96and 6 1S

al nost fuIIY actuated, a significant anbunt of force is required to cause
t he cl deggle nlfﬁ&themrpﬁ}e ;2 %&egmaﬁisﬁo@te fowlmgrﬂ@etoggieﬂlnle6&ppfé¢aup@gttheon of the

profil & 1vAt 1 76@0 ﬁ%@ Cﬁr@s@ tlpé’%%%l'ngqﬂ tlgc shtd%g%sb%gi%b& {'1 l{ﬁ)épo%;@ ng 64

to overitome THe reS|s oVer Spri rount of
force rladu68; ed ;troﬁhdhlka%aré digned aurchalz thmb'mgifsme (Ieastaﬂm tgskdd) éy tht faee and

can increase relatiye to the anmouynt of force reguired ose th aws 20,
the foriauifed %5@% BB Qeelsing & %“aﬂ?ﬂ‘f"gtr{la‘f 2 inqmdial ton PB‘rtg%"]Pé‘t{E ifkd to
close thfed RWgidkt th@pBHRM&K 66 exceeds the buckling force of the linkages, then the pivot link

70 further compresses the spring 152 as the profile link 66 slides proximally.

[00137] This is shown in more detail in FIGS. 23B-23C, and as shown the opening 64d in the
housing 64 allows the closure link roller 54 of the clip forming assembly to roll against the
profile link 66. As a result, when the trigger 16 is actuated and moved toward the closed
position, the closure link roller 54 applies a force to the profile link 66. The resistance of the
overload spring 152 will, however, maintain the profile link 66 in a substantially fixed position
unless the force applied by the closure link roller 54 increases to a force that is greater than the
resistance, €.g., a threshold force. This can be caused by, for example, a foreign object
positioned between the jaws 20 or when the jaws 20 are fully closed with the clip and vessel,
duct, shunt, etc. therebetween. When the jaws 20 cannot be further closed, the force applied to

the closure link roller 54 from the closing motion of the trigger 16 will be transferred to the

-35.



deformati on or other danage to the jaws 20. A person skilled in the art wll
appreciate that the resistance can be adjusted based on the force necessary
to close the jaws 20. [00139] The profile link 66, and in particular the

di stal -facing surface 66s of the profile link 66, can also have a shape
that facilitates correlation between the force required to actuate the

overl oad nmechani smand the force required to close the jaws_ 20. For exanpl e,
where the force required to close the jdWé’"?bDP‘ilf&‘r“@ds]@Jgsﬁﬁ"g‘ﬂqsﬁéH?N‘Pate,
the distal-facing surface 66s of the profile link 66 can be planar to
prevent the profile link 66 frominterfering with novenent of the closure

i nk 1 grbfRE 1ink 66, eKiEh @VEfhen BREt 4l shilde Q¢hh the RERIngf 6! ﬂﬁre!b? ch@sihk prdt to the
trigger 16 to close the jaws 20. Conversely, where the force required to

cl ose tlink 70domiven whichierre theedyngss 1 e compigsiethe ogerload spiing ey Docket No. :
100873- 37 (END5521USNP) is noved to the closed position, the profile link 66

can ha}{@oﬁs?%gléxﬂﬁ?& ORAP e FHRAL r&AIEERRRRIR thd Qverdgd Pﬁ@ﬁdniisﬂg@arn dpepg. Such

a configuratio prevent the forces required to close t cam 42 (FIG
8) fr o bedork negguired tohilgde. th¢ 20520] wByh myeasds ap the-thggrartlongmexadipltes t he force

required to close the jaws 20 can be non-.linear .due to th hape of the
ecess ot piFife T Peae s S Rt e PRl HE Berh” Sea.  o6b
t owar d paneuRAGHAthe ASsusOEMOrolIBr 4 st omdstigto kemeasviltOfe pavTild amec@artlis ved
configuration such that the force will vary as the cam 42 passes _over the

j aw nerfbesia adeyer pogition, theprofilelink @6 qan prvo Bithithe hystiedHe ahdhomign 416

corres i i i Lyl al so
Vary 2 Pe anEHHaE itk RIS o] A\ Eihenidhd AGR BPACH s R Ittt 2o
and 23Byvetchme phreatsiftandeiofiithe6® eflgaccmeshenismuindreashabechims thopwefiledmktGoonusdf t he

or of 1| S A eigns EouslidR Ry EEReACe TR obE el RRER Ao fdl, wi )

appr ecigatcan bbaks thae tHerfofce lraﬁlif'e@ ko ffde Rprbfilé@inR 66 anicedrdingly, iithejawshapes, and
that a variety of other technjques can be used to optim ze the force

necessair§rensd dlopseing@osedang- D102 Kieise RRIcForsthe Higgesi Mifalirchietedet e the
overl 0aginlifA RAGL $M be QBdifed toaREROLoSHE EieiBIIbNs4 BRraflier e Forelohe RARE el at e

t
that the over hani smcan have a variety o er configurations. By
way of podronl dftie profjledinkiflceysing de prdite link efstorravats Wiren tlwjewk @8dremechani sm

that is jn the form of cantilevered ﬁﬁan1170 for recejving. a {orce appl i ed
by  t he SPOwiRDY ot g piess 163 EmssL I Fomatsth *arb AL amAPL AL curved
menber rdqidreditd Enuse thelcisRtlink 4116 GURd GansTe tioforeene tHehpipedortidher thelprodite menber
172 can,  have a_bendin% monent , o _ _

link 66 causing the profile link 66 to slide within the housing 64 to overcome the resistance of

the overload spring 152. While the amount of force required to actuate the overload mechanism

can be greater than and can increase relative to the amount 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 will appreciate that the

resistance can be adjusted based on the force necessary to close the jaws 20.

[00139] The profile link 66, and in particular the distal-facing surface 66s of the profile link 66,
can also have a shape that facilitates correlation between the force required to actuate the
overload mechanism and the force required to close the jaws 20. For example, where the force
required to close the jaws 20 increases at a linear rate, the distal-facing surface 66s of the profile
link 66 can be planar to prevent the profile link 66 from interfering with movement of the closure
link roller 54 there over, and to allow a linear force to be applied to the trigger 16 to close the

jaws 20. Conversely, where the force required to close the jaws 20 is non-linear as the trigger 16
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that, when |loaded with a force greater then the bendi ng nonment, buckles to
assune a lowrigidity condition. The bracket 174 can provide nore rigidity
to the curved nmenber 172 such that the bending nonent increases adjacent to
t he bracket 174. In use, the beam 170 can be | oaded w thin the housing 12
of the clip applier 10 such that the closure link roller 54 contacts the
concave surface, and the beam 170 can be osi tioned at hat
the closure link roller 54 is farther forney ORSREHE- @gﬁﬁgml’?ﬁzﬁ%ﬁé)gger
16 is initially actuated, and the closure link roller 54 beconmes closer to
the beamas the trigger 16 noves to the closed position. As a result, the

resi st geaRvEPoRNCHbicdPovitibh, theFloBRSIENkasH dah Batd DSdH-Endat SHape elat edrrdsfondeVves
thereof and the trigger 16 of the cli plier is noved to the closed

posi t i oA themonHipgyHorst Ssﬁbwnfwma@lpwel%@a% thecfgrres regpirediealess heecagst in a
stackeqFf@QErg&t%ggmk%gg(gslgm nal or free end of the beanm(s) could be -37
et o

At t or ney 37 (END5521USNP) contoured to tailor the
buckling load at a particular point along the Iength of the beam [00142] In
anot her[%bé@ﬂrﬁb'a‘ray of ot mitiret examlp@, therfgice zdquized fo Cé@pltliléenawwo camb¢ ragt ude a
clip uant jcata for jcatin ing in the
devi ceCl C{Rﬁ){? le a?pleouéhe FEeh rk?‘!qlﬁlgt}sle %%rl]agglagsgggqteﬂo eéa“? %ng)ﬁ%snt ity of

clips r%amebltagarchG&aotH&AA&S;hb\bh usFIGA R £the e esseOd eph aﬁ\geaecrtinmdu ment of a clip
guantity i ndi cator haV|n% an indi cator wheel 74 and an i ndi cator t uat or
76. [ 0C°PABgurAteR Suplythabihe forgmedl vary af DesAid PRFseRBYSL the Ja mereiers gD d 24B,

and as h £ Bhvig & bdrfadpdid eI dpILG&hg SARE sidhdhatdef i nes
a cent(gﬁqggpghgpgégﬁitaﬁﬁgh tﬁégmheelﬁ74n%§m adapt ed togrotatg Tﬁg wheel

74 i nclthelfsceveditaisolay dsghereldsurh &nleeollsubrtipasses thetapverd Aschben iehlgidgddAby t he

i ndi cat or. tyator., 7 d an indic menber ..144. . The menber 144
can ha\/aéldgtgléat?‘ie 8[‘&}‘113 Eﬁl%%ﬂ’fs|ca{}'lﬁgts?%lntsatqéﬁoweﬁp%me%feth Par i}e e%géjl Sment t he

i ndi Cats@bstﬁfﬁﬁb?borﬁ'@ﬁ and aqeluppérrwrtidmrdﬂﬂ@a‘praﬁreomkrwsg su’bgtaﬁ@dl@rcoﬁ&d/ehaw ng a
color, e.g., orange, red, etc. differs from_ the renaind f the

i ndi catR?FSOW%Jé‘HFd lmthe fr@@fimprwee t@esthemr%fgﬁ Hak 8Q camave R SRPFH ) © ﬁ’d’? BSor

act uat ofyq Yl@at R}a{@%%sf ﬂto&‘%éhm e cAURLOL oZa@irdlzge th@?’(ﬁ'@é flledsBryls cRisé BRP! y

di sposed wthin t usi ng and to couple to the feed Ii'nk coupler 50
and novewsg0 ardghé &wee IlmpsseltytmIaetuat5ﬂlea1Ydrl¢3@1€deClham18138 are noved. Accordingly,
the indicator actuator 76 can include a protrusi on 146, only a portion of

B |50 BE W erd B B80S S (4B A Rl B SSRGS, 10
SO ren bl e pruefie W S REA R m

there ess en the ci
variety of other conﬁguratlons. By way of non-limiting example FIG 23D 111ustrates an

overload mechanism that is in the form of a cantilevered beam 170 for receiving a force applied
by the closure link roller 54. The beam 170 can have a substantially curved member 172 with a
bracket 174 coupled to one end thereof. The curved member 172 can have a bending moment
that, when loaded with a force greater then the bending moment, buckles to assume a low rigidity
condition. The bracket 174 can provide more rigidity to the curved member 172 such that the
bending moment increases adjacent to the bracket 174. In use, the beam 170 can be loaded
within the housing 12 of the clip applier 10 such that the closure link roller 54 contacts the
concave surface, and the beam 170 can be positioned at an angle such that the closure link roller
54 is farther away from the beam when the trigger 16 is initially actuated, and the closure link
roller 54 becomes closer to the beam as the trigger 16 moves to the closed position. As a result,
the resistance to buckling will increase as the closure link roller 54 moves thereof and the trigger
16 of the clip applier is moved to the closed position. Although not shown, multiple beams

could optionally be used in a stacked fashion and the terminal or free end of the beam(s) could be

=37 -



the feed bar coupler 50. The protrusion 146 all ows the indicator actuator 76
to be engaged by the feed bar coupler 50 and noved therew th. The i ndi cator
actuator 76 can also include an engagenent mechani sm 148 fornmed thereon and
adapted to engage the teeth 142 fornmed on the indicator wheel 74. As shown
in FIG 25, the engagenent nechani sm 148 on the indicator actuator 76 is in
the formof an armhaving a tab forned on the end thereof for enga t he
teeth 142. [00145] In use, the indicatorAt@FEePocket Nog 1P?ﬁ7%1'{3%1‘{§|’“§?5%|13ﬁf3

wi thin the housing 12, as shown in FIGS. 26A-26B, and the indicator
actuator 76 is slidably disposed within the housing 12 such that the

engagengahy A8 tanbst i‘:&ﬁch‘ng 1&9%%5&%@&@;5&&% thOlehf\8 of fdieator wheel 74
and the -38 Attorney Docke 00873-37 (END5521 USNP) protrusion 146

extends into the feed bar coupler 50. The housing 12 includes a w ndow 12a
f or med [@H&REInrpnpiher gremplaty agbodingal thesuwical ¢lip appliey Hivapdedvdam@® 144, As

the tri gﬁ{%ﬂ"%fér" Vg(ﬂcatg'tg tﬁ%rﬁﬂe?%?glpg(?%%lh@ﬁ 1?{?1@ d%bl%egl ota @rvaﬁ&}épl er 50

iS nove heln cator actuator nove 'y with the
f eed baechBBluemdnfoeesbdhanncbcnn@therquﬁmty o6clips rasaihing, KIGS. 24yd§elhwstrate omechani sm

148 t he i ndi cator ac tor 76 engage the . teeth 142 on, the di cat or
ahcel FASTPERGRER RSl O erihae ey L e aric S8 whef P SRLBORIEL A n o
t he | awstud@r7d&cach time the trigger 16 is actuated to advance a clip 20 into

the jaws 20 the indicator actuator 74 rotates the indicator wheel 76. Wen

t he cI| |y has two or three clips left, the contrasting color pad 144
on thel ﬁﬁ héindigaiervheel 7diis shopagn detelh imflGesa 244 and BaBranddswhoronit heydred i n

the ho Lé%hﬂgly]xgrculﬁ Be 5}@19&1&51 gl'la(f)@tt}gi@ QefiRsh Q@ntHﬁ &kis PBbuQPhi¥h thefviWeCld DS

remain e ‘contrasti'ng col or can adapted to occupy the entire
wi ndow ad@dedioaontatehd he lepelsUpptlydﬂssemﬂe Mkfoeded {hearehd knd adepteddao bexenpl ary
enbodi nent inclu a c ni sm
that 1 S gssp U e B ARETRE i Bler Sttt 10 ThHIBEE Peg®Bh 2 ever se
di r ect ic@fhave® Wrietydf confifuedtioas, duki aneex hplapt dnibddirdrt eie ingicigr membeaciad. Wi l e
t he anti -backu rrechanl smcan have a variety of COI’lfI‘%UI’ ations, in the

enbodi et %f%w? P §ORfasting ook pad hekiag @ £oF ehetngeared; ¢ie) hakdiffeis fiosed ar s

73a, 7%&%mhd%ﬁ5@ln§}é%}%gé1@w y parallel to the axis Y. Each arm 73a,
73b has a paw b formed on a distal-nost end thereof that is adapted

to enga&idcorrespondl ng teeth formed on the housing 12. Wile not shown, the
cor r espoNdAhBIG: detltusirates Be exemplapdndicathi astugtari7odumere gatal.r T astnatasr’féd on an

| nner B8£pttécf)tg b% llaalﬂ)?y 51 %Josle&]glltﬂi% tﬁghgus?n%tutagd ttcpg'\ouple to the feed link coupler 50

and move as the feed bar coupler 50 and feed bar 38 are moved. Accordingly, 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 formed between the circular flanges 50d, 50e on
the feed bar coupler 50. The protrusion 146 allows the indicator actuator 76 to be engaged by
the feed bar coupler 50 and moved therewith. The indicator actuator 76 can also include an
engagement mechanism 148 formed thereon and adapted to engage the teeth 142 formed on the
indicator wheel 74. As shown in FIG. 25, the engagement mechanism 148 on the indicator

actuator 76 is in the form of an arm having a tab formed on the end thereof for engaging the teeth
142.

[00145] In use, the indicator wheel 74 is rotatably disposed within the housing 12, as shown in
FIGS. 26A-26B, and the indicator actuator 76 is slidably disposed within the housing 12 such

that the engagement mechanism 148 is positioned adjacent to the indicator wheel 74 and the
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wi ndow 12a. \Wen the indicator wheel 74 is disposed within the housing 12,
the arns 73a, 73b extend into the circular protrusion formed around the
inner circunference thereof. As a clip is applied and the indicator wheel
74 is rotated, the arnms 73a, 73b can deflect over the teeth in the housing
to nmove to the next position. Wen the indicator act uat or 76 slides

proximally to return to its initial p05|t|on the engage
the teeth in the housing to prevent the ’ﬂ?ﬂ'feégf’%‘?t 3P877$37 l‘ﬁﬁ)%.?%%%lpl ng in
a reverse direction, i.e., returning to the previous position. A person

skilled in the art will appreciate that a variety of other techniques can be

used t Qo RYANU6 RRaHIMtOhe 68 banEiupRi 90. TheRdusif. 12[152&11&%E]a \Aﬁd@w @yd ously
mentioned, the surgical clip applier 10 can be used to ap gartlally or

fully cfpﬁé%idh%fpmrf("t Rroxidingisuahaccesstte thedudigptergvheel, fds ehs tha &&&ger thigapovedt c. In
| apar OStS‘ﬁ'R:' KosBl 051@(% ébl‘thtHf FE%X bgp&)lﬁ g@rs mogigg Iﬁﬂs?h‘l §7th@ m%?r]ac“%?% w1ll

endoscopi ¢ surg a sm InCISI e patient's body t

provi demacmhs;ailyt\mtlat}slfcaghhaaB8 ad feed batk ooapinm(h Ay a medg ke pgagenent t ypi caI |y
used to defi.ne wor.ki.ng channel from n i.nci si t he
Sorai canebeni® 138 PRI Bt R R Rk Tl e its R h 19 of Bl BEPOH BB £8ac o
bl ood  thérety éahélﬂglgia witel 1e®S6late RBfa Pip eddvehiet Snto @2 wODB. BiCEAIhES MRy
require the use of a shunt. A surgical cllz% can thus be used to crinp the

vessel tHeeer 46 seasthetediinadingne clim29 o e daves 20, medndientoraciuates 74upigies die cl i p
applier, i nul a or
ot her wi "s]%l%#(rd\f{\?’gﬁbgéedwlh?#@ etcﬁé Sé‘%’rly ﬁ%gwg S)II !ttﬂg&{gq)gg%?tﬂ?%%# Eﬁlﬁ%qglor %par ound
t he vesikkidlon thesindicttor whead {7 avill dhegih to Appeartin slsueindowd 24 Goromd inf theihbiting B2,

Do et dRorely ot M osp M R i R i bl el P 044 B oned

around ddhgted B @Blipysthé entird Mandow musleentm@cupas&@ 12Gs 4gpl@kdse to crinp the clip.
Dependi ng on the intended use of the clip, Fle trigger 16 can be partially

actuated, as_indicated by the _audible sound of the paw 60 reaching the
tock t d8eitol imanothsy e’Fetle% egwotigien tf&dﬂ@a%tgbwheﬂhé‘* c31y ung'gé? an gntj-BackpRd

r el easgfecdhonibihibR RGdbhed R%r{e{réﬁlt hé ifdi Jt('ﬂj Vlfﬁ/eepﬂﬁ&q rGﬂahHg maaﬂ@vérg'@ iRcagedur e
S & 5]

can be repeate necessary to apply ditional clips. One ‘skil | ed
in the eg.ta wuhler-a\opk\me él@tlbu;etfwebelflgadwan@ Ml lectble amti- hgvécsp ofeclnehmm eanent i on

based n.t he above- g Gri-bed. etﬁb b nes, Acgorlg%g % Lhe. |tgve L 9n is not
to be I'PMFEeY PR ﬁé% éle 83 ! u?zfp?‘(} é cﬁhdlg 5? b&4e xcept as
i ndi catigeludey opmeammmm thhtektendshbstapeibily ga2illed Rsthaaglis f&efEdcﬁraﬁrﬁS’E»éll t ed
her ei n ar e expressly incorporated herein _hy reference in their
73b has a pawl 75a, 75b formed on a distal-most end thereof that is adapted to engage

corresponding teeth formed on the housing 12. While not shown, the corresponding teeth can be

formed within a circular protrusion formed on an inner portion of the housing 12 adjacent to the

window 12a. When the indicator wheel 74 is disposed within the housing 12, the arms 73a, 73b

extend into the circular protrusion formed around the inner circumference thereof. As a clip is

applied and the indicator wheel 74 is rotated, the arms 73a, 73b can deflect over the teeth in the

housing to move to the next position. When the indicator actuator 76 slides proximally to return

to its initial position; the arms 73a, 73b will engage the teeth in the housing to prevent the

indicator wheel 74 from rotating in a reverse direction, i.e., returning to the previous position. A

person skilled in the art will appreciate that a variety of other techniques can be used to prevent

backup of the indicator wheel 74.

[00147] As previously mentioned, the surgical clip applier 10 can be used to apply a partially or

fully closed clip to a surgical site, such as a vessel, duct, shunt, etc. In laparoscopic and
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entirety. [00149] What is clained is: Attorney Docket No.: 100873-37
(END5521USNP) CLAIMS: 1. A surgical clip applier, conprising: a housing
having a trigger novably coupled thereto and an el ongate shaft extendi ng
therefromw th opposed jaws forned on a distal end thereof; a feeder shoe
slidably disposed within the el ongate shaft and adapted to drive at |east

one surgical clip through the elongate shaft; and a feed bar adapted to
advance the feeder shoe distally and to atitPErskQocketdYor: 10087337 (BINDSS bpted
jaws. 2. The surgical clip applier of claiml1l, wherein the feed bar is

adapted to initiate advancement of a clip into the opposed jaws prior to

i ni ti atdnBgkcasty SEEFENmAL inthRn 1?@1‘3@5 m&h@%heﬁ'ﬂ §l§&i ] Fro%ldeTJQ@eé%leﬁékaIC' ip

applier of claiml, wherein the feeder oe is a to nmove only in a

di st al ster Acenmia ovjaccayy @ogug ypisally uﬁledpo dﬁfmeuae’rorbmg @haannr-ﬂ exteridingt fhasn the
conprls p ngat e_shaf ed to
seat at ki“gagflg%h"gthéﬁ‘?é}céai”sé Qﬁ%g d“H g?“r%‘(%a Proged d19re gllsn“ece Sa‘fX t§|°‘gasg§fé’§%osed
Wi t hi n fldwethedugh therasdels &r. otleﬁauauragd@ahe pﬁobalmphayareque thk ase0fh, shuitersei n t he
f eeder shoe includes a tan éFd to clip tracé to prevent

pr oxi metTEEl e s hepsed DestrD WR 38556 K7 1 Wéﬁ%ﬁluat forthg Kess tang being
adapt e%éc@rcﬁﬂélf‘é’s@fg%aﬁbhﬂ%{aﬁ@ie @ﬁchoafs ctlaepglaeqi@ fca® Bé’%tﬁMdhéEd'}hﬁoﬂﬁh i p track.

6. The surgical clip applier cl erein the clip track includes a
pl ur aI icaynu4 or ctﬂp@wusqg@trcfd@p%mtqtlhewgwalrmtq pesétion thgjméotaamgldttbe yseshent
proxi ne, nt f h eder, t hin 1. .ah rgica
clip a pSlBPl 29T 0@1? df.l "Ith %sau% Fcﬁ) ag?acﬂvinate Hosm%r]ug%ﬁ% Itt})1 c]aa%llmdt e%r ege d

Wi t hi n sitbeTkd wiggat & c&hﬁfetn baradtuamdpd eﬁsé mclﬁ;hfa Heraldggeed Buwlaeﬁ fma‘gamnane nt of
the trigger toward 8 cl osed position_ is adapted to advance, t he fegd bar
di st al IRPSHIRRGIAUNLhaRegeh i AR fosapsrthelays 204p elosg toyprimpgtpe 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.

[00148] One skilled in the art will appreciate further features and advantages of the invention
based on the above-described embodiments. Accordingly, the invention is not to be limited by
what has been particularly shown and described, except as indicated by the appended claims. All
publications and references cited herein are expressly incorporated herein by reference in their

entirety.

[00149] What is claimed is:
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Attorney Docket No.: 100873-37 (END5521USNP) 8. The surgical clip applier
of claim?7, wherein a distal end of the feed bar includes an advancer
adapted to engage a distal-nost clip and to drive the distal-nost clip
between the jaws. 9. The surgical clip applier of claim8, wherein the
advancer is adapted to remain engaged to a distal-nost cli p as the cI i p IS
cl osed between the opposed jaws. 10. The surgical c 7p er of_ cl

wher ei n feeder shoe includes a tang, and Wéﬁgéll)ﬂc"t‘%" 1‘%’\@ -%&‘?““?%%?PBH‘& a
plurality of detents formed therein and adapted to engage the tang to nove
t he feeder shoe distally when the feed bar is noved distally. 11. The

surgi catLgivi® applier of claim7, wherein the feed bar is coupled to the
trigger by a trigger insert mated to the trigger and a |ink extending
between the tri gger |nsert and a proximal end of the feed bar. 12. The
surgi cal- cl i4SHPIsAL &P aPPligt) QMATFINE: wherein the proxi mal end of the feed bar
i ncl udes a 13. A
clip advancﬂﬁ%ﬂggghﬁ\tg)ﬁ@S fﬁ ggeﬂ’gg%ﬂ?’?ﬁ’tuglegﬁftg3“@”?9(6;’%&8% }faietre?&?gln%ri sing: a
clip trthekframaptheapposedgens fomned ems distwhendtthepof,a f eeder shoe adapted to
slidably mate t.he cli.p track d a feed bar pte dvance the

f eeder shoe arfg‘fc%f PROS S f Satﬁ%glsﬁ?se%wt%gglctg £l n%?/%ag anﬁggas#e&t&ﬁia ngiﬁﬁas(&f)g%osed

within stulc@cg@bhpthw@ﬁkhd é]oﬁgaCH @hﬁj ardi rection, and the feed bar bei ng adapted

to advance a djstal -nost dliposed within the clip track into a jaw
assenbl y. 1@ e%‘aareﬂapéedafe\ﬁéﬁewﬁ&w eenhiog distallyiead i a@fan%ae9lm ifrthe feeder
shoe | Vgstang adapted to engage the clip track to prevent proxi nal

novenent of e feeder shoe within the clip track, the tang being adapted
to allow distal novenment of the feeder shoe within the clip track. 15. The
clip ad¥ancilhg saxgicahblinyappiiccotzlamilq whensir the feed her lélaﬁfppt@df@dkltlﬁi@cl udes a

pl ural 'z{dxar%emeﬁ)t eni pg%ﬁg%g{ﬁogeﬂ éf;hgr?% rﬁt‘?&@' cErH nt o?%% t&%lep%fh\éent

pr oxi ma overent eclip
advancidigalassenbly of claim 13, further conprisi ng a feed bar adapted to
couple -42 Attorney Docket No.: 100873-37 (END5521USNP) to a novable

t f I dapt
L1 ogers o v 2 AUSLRG. Sk eal bR ABRL Lk dng Sdartet b
shoe andistaltdile€@si one cI i p di sposed

4. The surgical clip applier of claim 1, further comprising a clip track disposed within the
elongate shaft and adapted to seat at least one surgical clip, the feeder shoe being slidably

disposed within the clip track.

5. The surgical clip applier of claim 4, wherein the feeder shoe includes a tang adapted to
engage the clip track to prevent proximal movement of the feeder shoe within the clip track, the

tang being adapted to allow distal movement of the feeder shoe within the clip track.

6. The surgical clip applier of claim 5, wherein the clip track includes a plurality of
openings formed therein for receiving the tang to prevent proximal movement of the feeder shoe

within the clip track.

7. The surgical clip applier of claim 4, further comprising a feed bar slidably disposed
within the elongate shaft and coupled to the trigger such that movement of the trigger toward a
closed position is adapted to advance the feed bar distally thereby advancing the feeder shoe

distally.
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within the clip track. 17. The clip advanci ng assenbly of claim 16, wherein
a distal end of the feed bar includes an advancer adapted to engage a
distal-nost clip and to drive the distal-nost clip fromthe clip track and
into jaws formed on a distal end of a surgical clip applier. 18. The clip
advanci ng assenbly of claim 16, wherein feeder shoe includes a tang, and

wherein the feed bar includes a plurality of detents for r ei nd
adapted to engage the tang to nove the f‘gE’B’é@P’%gﬁ‘St “di @P%S] zl&xr}]ﬁ)éghpﬁ )t eed
bar is noved distally. 19. The clip advancing assenbly of claim 16, wherein
a proximal end of the feed bar includes a coupler adapted to receive a link

for coupl i ngheRergl@PdipdplibiofRldimni 7J9aErefa dstlindiof Me fesd b ivihdes&h. 20. The
clip advanci ng assenbly of claim 13, wherein the clip track is coupled to a

jaw rexduanseradgpisd to enepehydistabmest dilang fidaivedhe distalmgst dip hebvecaerjanpPy nat e
to the outer tube. 21. The clip advanci ng assenbly of claim 20, wherein the

proxi mgd - endry fsmrgrtgl &1%"‘56{})%136%%m &5 Wabieir the SRARESSSAdAbRA t@%awé{gfg'géa the
feed bar is adapted t event conpression of the proxinmal end of the jaw
r et ai nep aglintefl tmashelip asttbe ¢lieid chosed begwieen the ppraded @vsi ned position relative to
the clip track. 22. The clip advancing assenbly of claim 21, wherein the

pr oxi ma‘1|0. enq"h%fsuﬁtgp:%l élﬁ)'\f:é 'i)ﬁgradf{l? lim.& %glle‘,n' 1?,%{6? gl?o% lﬁau@eg%% PGSR e n
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i ncl ude t . | east. one protruysiqn fornmeq thereon and adapted to extend into
t he opéﬁ?ﬁﬁdﬁéﬁﬁ? W%%XWB@h%FE??&Bﬁ“d?“F&Q“Eﬁ%Xinal end of the jaw retainer
shaft when the feed bar is in a predetermned position relative to the jaw

ret ai nery. shafhe surgftdl clip applier of claim 7, wherein the feed bar is coupled to the trigger by a
trigger insert mated to the trigger and a link extending between the trigger insert and a proximal
end of the feed bar.

12.  The surgical clip applier of claim 11, wherein the proximal end of the feed bar includes a

coupler that is adapted to receive a portion of the link.

13. A clip advancing assembly for use with a surgical clip applier, comprising:

a clip track adapted to seat at least one clip;

a feeder shoe adapted to slidably mate to the clip track; and

a feed bar adapted to advance the feeder shoe relative to the clip track to move at least
one clip disposed within the clip track in a distal direction, and the feed bar being adapted to

advance a distal-most clip disposed within the clip track into a jaw assembly.

14.  The clip advancing assembly of claim 13, wherein the feeder shoe includes a tang
adapted to engage the clip track to prevent proximal movement of the feeder shoe within the clip

track, the tang being adapted to allow distal movement of the feeder shoe within the clip track.

15.  The clip advancing assembly of claim 14, wherein the clip track includes a plurality of
openings formed therein for receiving the tang to prevent proximal movement of the feeder shoe

within the clip track.

16.  The clip advancing assembly of claim 13, further comprising a feed bar adapted to couple
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to a movable trigger formed on a housing of a surgical clip applier and 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.

17.  The clip advancing assembly of claim 16, wherein a distal end of the feed bar includes an
advancer adapted to engage a distal-most clip and to drive the distal-most clip from the clip track

and into jaws formed on a distal end of a surgical clip applier.

18.  The clip advancing assembly of claim 16, wherein feeder shoe includes a tang, and
wherein the feed bar includes a plurality of detents formed therein and adapted to engage the

tang to move the feeder shoe distally when the feed bar is moved distally.

19.  The clip advancing assembly of claim 16, wherein a proximal end of the feed bar
includes a coupler adapted to receive a link for coupling the feed bar to a trigger of a surgical

clip applier.

20.  The clip advancing assembly of claim 13, wherein the clip track is coupled to a jaw

retainer shaft having a proximal end that is adapted to removably mate to the outer tube.

21.  The clip advancing assembly of claim 20, wherein the proximal end of the jaw retainer
shaft is compressible, and wherein the feed bar is adapted to prevent compression of the
proximal end of the jaw retainer shaft when the feed bar is in a predetermined position relative to

the clip track.

22.  The clip advancing assembly of claim 21, wherein the proximal end of the jaw retainer
shaft includes an opening formed therein and adapted to allow the jaw retainer shaft to compress
upon insertion thereof into the outer tube, and wherein a proximal end of the feed bar includes at
least one protrusion formed thereon and adapted to extend into the opening to prevent
compression of the proximal end of the jaw retainer shaft when the feed bar is in a predetermined

position relative to the jaw retainer shaft.
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