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 markedly advanced through the
performance of | aparoscopic and endoscopic surgical procedures such as

chol ecyst ect om es, gastrostom es, appendectom es n These
procedures are acconplished through a trgg%?“ﬁ?@%ﬁg?qu&ﬁighﬁwéﬁgﬁhéﬁ?glcal

i nstrunent used to puncture a body cavity. The trocar typically contains a

shar pened obt ur at oO§URIICHIJ CRLIPTADVANCHMENT PEUHANISVhe trocar cannula is
inserted into the skin to access the body cavity, by using the obturator

tip to_penetrate the skin. After penetration, the obturator is renpved and
the tr OBAME BWYENBION in the body. It is through this cannul a that
surgical instrunents are placed. [0003] One surgical instrunment that is

common i i i gatin
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a bl oo uct, shun por body t'l ssue during surgery.
Most  déviqes &ppipplying susgidat alipsyto awe, wssebnstiuetswetth an el ongat e shaft having a
pair of novabl e opposed jaws formed on an end thereof for hol ding and

formn I The jaws are positioned around the
vesselgégmgagsbNiggﬁqhgzﬁ$?%§?§ﬁ§eushed or forned on the vessel by the
closing of the jaws. [0004] In many of the prior art clip appliers, the
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is removed and the trocar cannula remains in the body. It is through this cannula that surgical

instruments are placed.

[0003] One surgical instrument that is commonly used with a trocar cannula is a surgical clip
applier for ligating a blood vessel, a duct, shunt, or a portion of body tissue during surgery. Most -
clip appliers typically have a handle with an elongate shaft having a pair of movable opposed

jaws formed on an end thereof for holding and forming a ligation clip therebetween. The jaws

are positioned around the vessel or duct, and the clip is crushed or formed on the vessel by the

closing of the jaws.

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

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



Attorney Docket No.: 100873-37 (END5521USNP) closure of the jaws, which can
result in overload on the jaws when the vessel or duct positioned

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

i nproved net hods and devices for applying surgical clips to vessels, ducts,
shunts, etc. SUMMARY OF THE | NVENTI ON [ 0006] The present invention provides
nmet hod and devices for applying a surgical clip to a vessel, duct, shunt,
etc. In one exenplary enbodi ment, a surgAgaheydlocket Bpplo8r3-37AENPTRIER®) havi ng
a housing with a trigger novably coupled thereto and an el ongate shaft
extending therefromwith opposed jaws fornmed on a distal end thereof. The
trigger pted to. advance a clip osi tiaon he clip between the j aws,
and t o°! H%\%Oéjtﬁmwmﬁwﬁaat zﬁﬁulaawesegﬂt &1 B et Wt LeSE AETBROBEIeL |
the cljRrBOFkLd @@&gla}éﬁf)%ﬁ@&/‘@@l@@losdr@ct@mhef[ oS ighGbfat 1s$'0§1ﬂ0ﬁ’é?@e'tv@éren(iﬁ’éq have
a variety of configurations, and it can include a variety of features to
facilijaatse advancenent and formation of a surgical clip. In one enbodi nment,
the surgical clip applier can include a feeder shoe that is slidably
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el ongate shaft can also include a clip track disposed therein and adapted
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di sposed within the C|Ip track. [0008] A variety of techniques can be used
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[0007] The surgical clip applier can have a variety of configurations, and it can include a variety
of features to facilitate advancement and formation of a surgical clip. In one embodiment, the
surgical clip applier can include a feeder shoe that is slidably disposed within the elongate shaft
and that is adapted to drive at least one surgical clip through the elongate shaft. In an exemplary
embodiment, the feeder shoe can be adapted to move only in a distal direction, such that
proximal movement of the feeder shoe is substantially prevented. The elongate shaft can also
include a clip track disposed therein and adapted to seat at least one surgical clip. The feeder

shoe can be slidably disposed within the clip track.

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

include a tang and the feed bar can include several detents formed therein and adapted to engage

22



Attorney Docket No.: 100873-37 (END5521USNP) the tang to nove the feeder
shoe distally when the feed bar is noved distally. [0009] In another

enbodi ment, the elongate shaft can include a feed bar slidably disposed
therein and coupled to the trigger such that novenment of the trigger toward
a closed position is adapted to advance the feed bar distally thereby
advancing the feeder shoe distally. By way of non-linmting exanple, the
feed bar can be coupled to the trigger by a trigger insert that is nated to
the trigger, and by a link that extends B&pxmeebeckados A1PgER7 ENEPAUEHA t he
proxi mal end of the feed bar. The proximal end of the feed bar can include
a coupler that is adapted to receive a portion of the link. The feed bar
can al g0 .incl ude dis n V, 0 adapted to engage
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certain exenplary enbodinents, the feed bar can be adapted to engage and
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prevent proxi mal novenent of the feeder shoe within the clip track. [0011]

The cl ichp &dw Bdewppray de ibliafingadvancewentof hedecdsr sheéd bar that is adapted to
couple to a nmovable trigger formed on a housing of a surgical clip applier
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adapted to slidably mate to the clip track and to move in a distal direction to move at least one

clip disposed within the clip track in a distal directton. 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



-3 Attorney Docket No.: 100873-37 (END5521USNP) of a surgical clip applier.
I n anot her exenpl ary enbodi nent, the feeder shoe can include a tang, 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 proximal 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 shaf t““ﬁ’f"%”""ﬁﬁll"@ dé‘fm%‘mﬁ@@ﬁ?ﬂlpwﬂl s

al so provided. In one enbodi ment, a feed bar can be distally advanced

within an el ongate shaft of a surgical clip applier to distally drive a
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a substantially fixed position.

[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 ¢lip 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



the force-receiving nenber. In an exenplary enbodi nent, the resistance
increases fromthe first -4 Attorney Docket No.: 100873-37 ( END5521USNP)

end to the second end. [0015] The force-receiving nmenber can have a variety
of configurations, but in one enbodinment the force-receiving surface forned
thereon is positioned within an opening in the housing. The force-receiving
surface can include a first portion that is adapted to receive a force for

pivotally noving the force-receiving nenber W|th| th 0

second portion that is adapted to recei Oté“"éleyf'%ﬂc'é"'é rl‘?ogﬁ #:{EWSS%@‘&%HS t he
force-receiving nmenber within the housing. The biasing assenbly can al so
have a variety of configurations, but in one exenplary enbodi nent the

bi asi ngld%%‘%rg%%d%g include a spring disposed around a spring post, and a
pl unger slidably disposed relative to the spring post and having a head

formed thereon and adapted to conpress the spring upon slidable novenent of
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housi ng ving a trigger novably coupled thereto, an elongate shaft
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W thin o%g}@ome the resistance. In one exemplary embodiment, the pivoting assembly can include a

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

upon pivotal movement thereof.

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

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



housi ng when the closing force is greater than a resistance of the overl oad
mechanismthat is applied to the canm ng assenbly. In an exenpl ary

enbodi ment, the resistance of the overload -5 Attorney Docket No.: 100873-37
(END5521USNP) nechanism correlates to a force required to nove the jaws
fromthe open position toward the closed position. [0018] Wile various
techni ques can be used to couple the camm ng assenbly to the overl oad

mechani sm in one exenpl ary enbodi ment tpgorgéelrﬂp;kr%ﬁw\%@%l_% %gllfSﬁlP?ti ve
to a force- receiving surface of the over 1 63d nechani sm sucﬁ that the

closing force of the canmng assenbly is applied across the force-receiving
surface of the overload nechanismas the trigger 1is actuated to cause the
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formed thereon and positioned adjacent to an opening formed in the housing. The force-
receiving surface can include a first portion that is adapted to receive a force for pivotally
moving the force-receiving member within the housing, and a second portion that is adapted to
receive a force for slidably moving the force-receiving member within the housing. The
overload mechanism can also include a biasing assembly that is adapted to apply a resistance to
the profile link. In one exemplary embodiment, the biasing assembly can be coupled to the
profile link by a pivoting assembly that is adapted to pivot upon pivotal movement of the profile
link, and that is adapted to slide upon slidable movement of the profile link to apply a force to

the biasing assembly to overcome the resistance.

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

mechanism disposed within the surgical clip applier. In an exemplary embodiment, the threshold



jaws from an open position to a closed position. Wien the closing force is
greater than a threshold force of an overload nechanism the closing force
is transferred to the overload nmechani sm disposed within the surgical clip
applier. In an exenplary enbodi ment, the threshold -6 Attorney Docket No.:
100873- 37 (END5521USNP) force of the overload nechani smincreases as the
jaws are noved from an open position toward the closed position. [0021]
Wil e the overl oad nechani smcan have a variety of configurations, in one
enbodi ment the overl oad nechani sm can i féiratydogket Be.c LB EHIFNPRF2E SV Nt
that is adapted to receive the <closing force, and a biasing assenbly that
is adapted to resist novenent of the force- receiving eIenent in response to
the cl psin forc The  surgi.cal assenbl y
that 1 Rad ey eRee iy oS Erasds HnF BeaN mO M PR Bl TR S odes
rol | ermeeb@rpositiat rolls across the force-receiving elenent as the closing
force is applled to the jaws. The threshold force of the overl oad nechani sm
can increase as the roller nenber rolls across the force-recejiving el enent.

I n par {02UIYRile (hrareriard meshpmsm fRhBRYC ar'ariFY o4EPHIEATION:. IR PIOBPRIBHEY t he
force {hgg)%rvdaﬂ%e%hzﬁﬂs‘?%n Jﬁ@@dw cﬁrgef RCi6] pagqﬁ &@Pﬁ%ﬁﬁ@d\m e‘?\%e th¢ the
(0] (0] ent

ofce i s at er res rce e roller
nenberclbﬁhg ﬁ;rc&cam$b1as1ﬁgesmdb]gohzttus)mapfedtme:sfsomoeemamoethwfmgeeéoewmgt , the
force-receiving el enent can sllde if the ciosHﬂ?rforce i.S %reater than the

t hr esh®FECH AR Eﬁ‘éponsﬁtoaﬁ’ileél?é‘r?él oicy CROBUSAYSHD 2PN CHE BEWGE 8 SHBIME required to
pi vot %Ag & is 4d8 eavd ;g;q) fﬂh@%@ﬁl 'fércéfo%ﬁ &a]%nal{dhﬁ tiieshal dngh&eod-equi red
e

to sli or ce- ecel elene In ot aspects, a surgica
clip appt noés aaressphe)furozbeldc@wdg ietemeanasi the tlusleg forad is pplal«:bdan thengws.aSsenbl y

coupl e tri r an dapted to advance at |east o ical clip

©hr bugiireafofd i Eie o8 i T hEham A P BAeEs AT g e RAd BT He S i ho
assenbiycLRbili8g efetiedt. thipd@ERUIaR Rehen AR BAnERLR GRS alfRY pRRRANTINe for med
on a distal end of the elongate shaft to forma surgical clip. The trigger

can befaeougtadng oletisat, Hmfgrcnge@nmnedalpme@lcarmla@tlﬁdir@elqshve fetce ps greatemci ng

7 ool de o€ oyt RS AR Gretiet B PRt Ot BT LR e "

ef f ect fes@iving cheferatie: foF&-x@&dlﬂn?QI\éﬁl%ﬂdaﬁ slid@sis el ok irtbUfotdeds Eitgref thaSthest age of
actuation, and it can be effective to actuate the clip formn assenbl y

dur i ngthresbolddersadinsanaremptarnembestiment, thiithresholsi fatpepeqwied to pivat thedoree the clip

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

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

assembly.



assenbly. -7 Attorney Docket No.: 100873-37 (END5521USNP) BRI EF DESCRI PTI ON
OF THE DRAW NGS [ 0023] The invention will be nore fully understood fromthe
followi ng detail ed description taken in conjunction with the acconpanying
drawi ngs, in which: [0024] FIG 1A is a side view of one exenplary

enbodi ment of a surgical clip applier; [0025] FIG |IB is an expl oded view
of the surgical clip applier shown in FIG 1A, [0026] FIG 2Ais a top view
of a jaw retainer assenbly of the surgical clip apgli i | A;
[0027] FIG 2B is a bottomview of the jgWrPeétng?F'ﬁg‘rQ“'ai@éﬁ%ﬁ%@%%\%ﬂﬁkn FI G
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

assenbh ¥ EeCRIPTIOS ORCHEBSRA WwIRGIPsSsS line D-D; [0030] FIG 3Ais a top
view of a feeder shoe for use with the jaw retai ner assenbly shown in FIGS.

2A-2D;, [0031 ] FIG 3B is a bottomview of the feeder shoe shown in FIG 3A;
[ 0032] [0P2X3 The Anviestien willibe porsiy8y nhdesstoedfipmtheafoflewingsigtailed descriptienigkeryur ed
to advance t%ﬁ) feeder shoe of EIGS. 3A and 3B through the jaw retainer
assenb™y 3B nivﬁﬁlit?‘@.ccof}f-aﬁﬂ?gﬁf&é%’%s’ PE"%B is a side view of the proximal
end of the feed bar shown in FIG 4A and the proximal end of the jaw

r et ai nE024IRAGE 1 8 hoaidé tiekl Bone 2kengriaty 2Bibogdinaint oith sungicdledid applierj N a
proxi mal - nost position; [0034] FIG 4Cis a side view of the feed bar and

jaw retai ner shaft shown in, Fl 4B, showing ..the feed bar in a distal-nost
posi ti@ﬁ?s][[ﬁﬁshﬁ‘ AN xpIgef yiey itH%SW&WP agﬁﬁl&ﬁr ﬁ]éqw‘éﬁ’g%gﬁ' fent of a proxi mal
end of a feed bar shown in -8 Attorney Docket No.: 100873-37 ( END5521USNP)

connecfooas Mt DA ihetproxl bR ja%{‘x‘éta@ier%ﬂ@mb%f&}%ﬁir%l@ﬂ chpapplictBRown inn FI GS. 2A
and 2B, showing the feed bar in the proximal-nbst position;
FIG. 1A;

[0027] FIG. 2B is a bottom view of the jaw retainer assembly shown in FIG. 24A;
{00281 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-1);

[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;

10034] 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



[0036] FIG 4E is a side view of the feed bar and jaw retai ner shaft shown
in FIG 4D, showing the feed bar in a distal-nbst position; [0037] FIG 4F
is a side view of yet another enbodi nent of a proxinmal end of a feed bar
shown in connection with the proximal end of the jaw retainer shaft shown
in FIGS. 2A and 2B, showng the feed bar in the proximal-nost position;
[0038] FIG 4Gis a side view of the feed bar and jaw retainer shaft shown
in FIG 4F, showing the feed bar in an internediate position; [0039] FIG
4His a side view of the feed bar and | adtpeenPerkst NepdPSTERBENDPRIEING 4F,
showing the feed bar in a distal-nost position; [0040] FIG 5A is a side
perspective view of an advancer that is configured to couple to a distal

end of the feed b sho 1. El G e r.spective
vi ew of "ERBIHeY! ﬂb%ﬁé’ Wn]ten fOfg?teJ retﬁl[“%r Sﬁ?ﬁatlmf"ém ﬁ@éf ?6%? gt %ﬁ%co le to a
di st al t@ngedqfartmmefpmnmaﬁoﬁlpamom n FIG 4A; [0042] FIG 6Ais a

cross-sectional vi ew of aclip advanC| ng assenbl y, which includes the jaw
retai ner assenbl y in FIGS. he feeder shoe shown in FIGS

3A- 3B, [¥RE] Flise 4Eéi96|31d5é{tews?fdhﬁtffieﬁbm @deret@ﬁ@mﬁ%ShW inddl- Hiar showingn
initialy, %ngﬁg%%%g%s{ghatl ve to the clip track of the jaw retainer

assenbly; a cross-sectional view of the clip advancing
assenbly shown in FIG 6A, showing the feed bar noved in a distal
di r ect i[@37] FlUD4&]is &5 vBE dfyectamties smbeditennzla prb)e'mabénddfet fetd erabwanci ng

assenbly shown in F|G 6B, = show.n thefe istally,

t her eby" FRIGFAECHE %etpéem%‘ﬁag ﬁ‘ﬂﬁ?%mtttlaer bﬁatpmatﬂ 9§e ‘i?gl ly of the
feeder ;zhog N%m% f@e&%attrathe tdb@ﬁ&l‘ R8st poSttié;t or ney Docket No. 100873 37

( END5521US [ 0045] iIs a cr 0sS-sectional view of the cli p

advanci ng assenbl y shown in FI G 6C, showing the feed bar returned to the
i ni tiallQU38} bXi. Al is posietviomef dideed banard j@v reAncudiaftshewe in Fiék dér showing and

clip s e{)flgﬁraemal 1|,[n tdeea((j)\sl1 lnced position shown in FIG 6C;, [0046] FIG 6E
is a botts }f)éruéf}bélt TPEIIICRVEP ™ he advancer shown in FIG 5A di sposed

within the clip track of the jaw retai ner assenbly shown in FIGS. 2A-2D,
show ngogieg FEEIVIaNig@rsidelviéw of the feed bar and jaw retainer shaft shown in FIG. 4F, showing

the feed bar in a distal-most position;

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

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

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

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

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

track of the jaw retainer assembly;

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

showing the feed bar moved in a distal direction;

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

disposed distally of the feeder shoe in a distal direction;



proxi mal - nost position; [0047] FIG 6F is a bottom perspective view of the
advancer shown in FIG 6E, showi ng the advancer in a distal-npbst position
after advancing a clip into the jaws of the surgical clip applier; [0048]
FIG 7 is a side perspective view of a pair of jaws of the surgical clip
applier showmm in FIG 1 A [0049] FIG 8 is a side perspective view of a
camfor use with the jaws shown in FIG 7; [0050] FIG 9 is a top
perspective view of a push rod that is adapted to couple to the cam shown
in FIG 8 for noving the camrel ative t oAttitaeyRogket NpoWPPST I3 HERDSS2IUINKDS 1]
FIG ITOAis a top view of the camshown in FIG 8 coupled to the jaws shown
in FIG 7, showing the camin an initial position and the jaws open; [0052]

FIG | i p view of .the cam_sho in FLG 8 upl ed t j aws shown
-1 008G AR e R R SRR RS e A TR OEh A ol bsed
posi t i gRiwid0B8 Bled BhGetulded t6 tie AR, PREERECIIsMRNYIRWNGH FRG LS Sualeshop that is
adapted to couple to a distal end of the clip track of the jaw retainer

assenbfepdas koeerandisliFs @GPy tomadiin the ebapcdd m@sition shewmint lggy. ¢Cew of a di stal end
of the surgical clip applier shown in FIG |A showing the tissue stop shown

in Fl Skt 0 e : ' ' ; 2..13 is a
si de, G%)Q%’%]l Pﬁ?’r lyﬁ/é (I:Sr‘rﬂ(r;lgésit-og1 eé%%ﬁ%%%?g\%%sap ﬁyemﬁ%%(?%%ﬁgri?l %‘%Q%Eésteﬁg% é’ lljnrlgi cal
clip applipeaacksdrandjainrefirer askémblylBowh troFIGSY 2RIk ahoMng thd ABRSr 37a

( END5521USNP) [0056] FIG 14 is a side perspective view of a trigger insert
of t hePWHEMAlERISt RISitEappl i er shown in FIG |A; [0057] FIG 15A is a side
perspective view of one half of a feed bar coupler of the surgical clip

appl | efo Ao bR ol e ORI Bk G wd AR drReAtsiniSy @ﬁﬁ.[seé@gggﬁvvig%@eew of the

ot her ar ‘coupl er own in 15A; 16 is a
t op petdpect invediviabmost paaitfoheftebddyahdimka tlipaintd the fevyeEithe nfrgiaalalippppiteranci ng
assenbly of the surgical clip applier shown in FIG 1A, [0060] FIG 17A is a

S1der B Al Y161 8k o0 e S e AR A Slar oL 5,0 e

FIG. 1A;
[0049] FIG. 8 is a side perspective view of a cam for use with the jaws shown in FIG. 7;

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

in FIG. & 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 1s 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. 14;

-10-



clip applier shown in FIG |A showing a clip advancing assenbly in an
initial position; [0061] FIG 17Bis a side, partially cross-sectional view
of a portion of the handle of the surgical clip applier showmn in FIG 17A,
showi ng the clip advancing assenbly partially actuated; [0062] FIG 17Cis a
side, partially cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG 17B, showi ng the clip advancing
assenbly fully actuated; [0063] FIG 17D is a side, partiall

cross-sectional view of a portion of theAﬁaﬂ'dlr'éf’cb‘f“"t"hé“%ﬁ]?-@?éﬁ‘lﬂs'-‘?épﬂ]b")
applier showmn in FIG 17A, showing a clip form ng assenbly actuated; [0064]
FIG 18 is a side viewof a closure link roller that forns part of a clip

101 DBRRAT e nrint BRI Y o BafERet-ERe BRSRical bl PR oL ure

link reidera; shown in FIG 18 to formpart of a clip form ng assenbly of the
surgical clip applier shown in FIG |A [0066] FIG 20Ais a top
perspective view of a closure |ink coupler that couples to the closure [link
shown 19957} BG. 16Adna sidp aerspgcsize Vishaf opahell afa ferd ban qoypkes phihg gurgicabiipl v of

t he surgi j . ppkier shown in FIG |A; -11 Attorney Docket No.:
100873?%9%?Eﬁ%g‘§f6§N%’ [0067] FIG 20B is a bottomview of the closure
link shown in FIG 20A coupled to the push rod of FIG 9 and havi ng one
enbodi (@5B] BIG.d 5Biias sidg pelsproent vidivsyiolsecthéritalfei e fe@DBB|complG shaG@ins a
bottom_view of the closure |ink shown in FIG 20A coupled to the push rod

of FIGFl@ dd havi ng anot her enbodi nent of a biasing el enent disposed
therein; [0069] FIG 21A is an enlarged side perspective view of an

ant | -%@d@!@gp@q'@%& WREspblife VU OF £ALx Bk iRk ARR YRS paRRMA clif adilafeing A [ 0070]
FIG 2IB is a perspe tlvg view of a pawl nechanism of the anti-backup
mechaniassembihudulne sungiBdl@lip 2p@jer fROVn IHGGLA22A is a side, partially
cross-sectional view of a portion of the handle of the surgical clip

| in FLG. IA i i - back ism | i nitial
oot t 1 ooy BBy o i Esidsrsral B sk Ve BNivs AP B EF R RRTk o i hutesl ' 2
porti 0@1i€5pﬁ1ﬁ9 SHARGhFIQ 1 A hRoS et ARl advalding ARMEIem SNAWAI posifdds  22A,

showi ng the anti-backup mechanismin a partially actuated
[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] F1G. 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 1s 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 -



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

showi ng the anti-backup nmechanismin a fully actuated position; [0074] FIG
22D is a side, partially cross-sectional view of a portion of the handl e of
the surgical «clip applier shown in FIG 22C, show ng the anti-backup
mechani smreturning 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, show ng terenbéckbiaakuposTeshampsseusiyr ned
tothe initial position; [0076] FIG 23A is an expl oded view of an overl oad
mechani smof the surgical clip applier shown in FIG A [0077] FIG 23Bis
a partiall @cross sectional view of the overload nmechani sm shown in FI G

- 12 At {§i6EEl(D3eRét 2 hpjtom Ya73haAof ENDES SWSNPYIG 2204 caytpdsmh thghameh eddosur e
1 nk r%l@fﬁ{ 9fa'n5%£wﬁ 9[[‘6&1‘11% l%%rfta%?as ?]é?netnp&s?(;s%%'tﬁe?el{;ll nk; [0078] FIG 23C

is a partially cros Ponar anlsmshown in FIG
23B, showi ng the cl osure i nk roI I er appl ying a force to the profile |ink
causi ngoaéngmm} Qb Cliea botidm vizw ¢l th©Elosir® QIO fhokwinGn FAG 205 c@uppeairts piecpuisk eodvi ew of
anot her enbodi ment, of an overl oad nechanismfor use wth a surgical clip
appl i erf FlloGgof heying a@t%?rl@@d@@éo%‘?’é‘ﬁ%?lﬁ%nm@\ﬂsﬁ thgred)i p quantity

i ndi cat or wheel of the surgical clip applier shown in FIG IA, [0081 ] FIG

24B | S @6‘@ ﬁ%\ﬁ'lﬁ‘% exﬁar%leél Qidg chye ’n@@' @B Qﬁ | 5 qh n?é&ﬁéﬁﬂsxh BrfHeG  24A

[ 0082] is atop erspe e VI ew o antity actuator for use
W t h t hergthl q:hpqapahénshywnnmﬂ](hdtﬁor wheel shown | n FIG 24; [0083] FIG 26A is
a side, partially cross-sectional view of a porti on of the handl e of the

rgic i er shown in FI G A ng, novenent of hecl'
quant 29079 FIR 2P BrrsRst g vt aine! Bep RS S FARUBOUF AR of i G
24; andp{PORAIGHE @A 26B is a side, partially cross-sectional view of a
portion of the handle of the surgical

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

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

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

posttion;

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

position;

[0076] FIG. 23 A is an exploded view of an overload mechanism of the surgical clip applier
shown in FIG. 1A;

[0077] FIG. 23B is a partially cross-sectional view of the overload mechanism shown in FIG,

-12-



clip applier shown in FIG 26A, show ng further novenent of the clip
quantity actuator of FIG 25 and the clip quantity indicator wheel of FIG
24. DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0085] The present invention
generally provides a surgical clip applier and nethods for using a surgical
clip applier to apply surgical clips to a vessel, duct, shunt, etc., during
a surgical procedure. An exenplary surgical clip applier can include a
variety of features to facilitate application of a surgical clip, as
described herein and illustrated in the dt@awenDaketNowa0eR73-3(ENDSF22UINBKI | | ed
inthe art will 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 surgical - 13 Attorney Dogﬁ_ 100873- 37

( END55248450py nedpplpgire Hé%&qlleb@ert H@P’élghﬂt%o%?té’fli}‘ thap ﬁ%lﬂnlf )0 represent
certain exenplary enbodi ments. [0086] FIG I|Aillustrates one exenplary

sur gi 0?607@11}"1@3 3pRlid Sharfifhiy A8ss5ONKhal V36 cﬁ“'t}\eoov%ﬂ%d ﬁEch]aﬁlsn’gﬁl'a%% k¥ ncl udes
a housing havi ng a statlonary handl e 14 and a novab handl e or trigger
16 t hasBjshopingabatibyure tinlptadldr tpplyihga Iﬁmmesiortge f2filedimletanmggtle wbaktink &

ext ends. fron1the housing 12 and it includes a pair of opposed jaws 20
formedPbita distal end thereof for cri nping a surgical clip. The el ongate
shaft 18 can be rotatably coupled to the housing 12, and it can include a
rotati em7snele;. 23pfi 04 pén@llSe%h‘«@%eWtﬁfaﬁ&ﬁ&ten%dhﬁérﬁbfX@o&&loﬁ@%e@%ﬁén’ﬂﬂarii's’e FI G
1 Billustrates an view of the surgical clip applier 10 shown in
FI G 1wih aamtglctaﬂ]ehp/amh@tls conponents will be described in nore detail

bel ow. [0087] FIGS. 2A-12 illustrate exenpl ary enbodi mrents of the various

haf.t 18 f th I I
of or Tty BlG:p g SRRt ppfoece O ST G Sl RUGRE WiRE| e SRERERERS - o
t he shaf)ﬁheeg}{m@ﬂgm[@, 1Ahich can include a jaw retaining assenbly 26 havi ng

a jaw retainer shaft 28 with a clip track 30 and a push rod channel 32
formed thereon. The jaws 20 can be configured to nate to a distal end of

the cl QP84 Bk 248 s arﬁlée yieaf of adpervpnty islicagy vhesbshopndn e 24461 i p advanci ng

assenbly whi ch in one exenplary enbodi nent can include a feeder shoe 34

t hat ' dvance
a seri SUROTFICE s 10a B8 ELROAR il BREAT ot b Rublaf 1 B uh Bt i e b o
to dri velitdne WieelshowahoEI(B3424t hrough the clip track 30. The feed bar 38 can
i ncl ude an advancer assenbly 40 that is adapted to mate to

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

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

DETAILED DESCRIPTION OF THE INVENTION

[0085] The present invention generally provides a surgical clip applier and methods for using a
surgical clip applier to apply surgical clips to a vessel, duct, shunt, etc., during a surgical
procedure. An exemplary surgical clip applier can include a variety of features to facilitate
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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a distal end thereof for advancing a distal-nost clip into the jaws 20. The
shaft assenbly 18 can also include a clip form ng or canm ng assenbly,

whi ch in one exenplary enbodi ment can include a cam42 that is adapted to
slidably mate to the jaws 20, and a push rod 44 that can couple to the cam
42 to nove the cam42 relative to the jaws 20. The shaft assenbly can al so
include a tissue stop 46 that can nate to a distal end of the clip track 30
for facilitating positioning of the jaws 20 relative to a surgical site.

[0088] The various conponents of one exemphakypéckitNoademIssNENeSHIUENY are
shown in nmore detail in FIGS. 2A-5. Referring first to FIGS. 2A-2D, the jaw

retaining assenbly 26 is shown and it includes an elongate, substantially
pl anar jaw retai ner shaft 28 having a proximl end 28a that mates to the

out er tpder deberibatchereinlissherelyangn@glio répatsentsedapxeniplagy ¢rabaliments.he j ans 20.
While -14 Attorney Docket No.: 100873-37 (END5521USNP) a variety of

t echni e, used to nmate .t he proxiJmal end 28 f the jaw retainer
shaft SPEPLFRT ATl G e ERorp b o T tre TSl s sty TP B BT e
end 283eidnglyuf@addsaalolsiad 12 asviRga s@foRpPRmER 18I A% héebRantika) tigeer aslapt ed
to be received within correspondi ng holes or openings (not shown) forned in

t he outhst istpitrgalpacoupled tathe dipusing 120A% glopsaie shidly 1 exterdafrog theheusirge! bpposed

sides of . the oxinmal ~end 28a t eflect or to forma.spring. ln particular,
the cubbleesBlar pERer e AR 20 a5tiefah oot ot Bk R b SuBRAL he '} 2w
ret ai nelip Shid dlowtd haR Q8 c@iTHE RIaHY tOWdddo tl‘iH'lﬁ)u@iﬁhgtm%ndWﬂ@am hbledé aw ret ai ner
shaft 28 is inserted in the outer tube 24. Once the teeth 31 are aligned

wi t h t metatior neb 33 del matgtiop ésishal 18 ielathie to thedousingd2 211G (1Feillypteatesaml  end 28a

cont | girar Tt Ral e SRl oot |LERRETabRs oS oRERE Mlpus LREMIBIERITC i g

openi n@s deRribaDiageort detadbtlev. 24. As wi Il be discussed in nore detail bel ow
with respect to FIG 4A, the device can also include a feature to prevent

conpression_of the opposed sides of the proxinml end 28a of t j aw, r et ai ner
shaft 2UFIGY 24sk Tgpratnex ‘i“&é“’tb{%}dlmﬂéﬁﬁé’ﬁfheaVéE‘PH%‘Fﬂ‘%ﬂ"’“GFtéQgg’éﬁgﬁféh of

the !eekihethadaPid DGl € InldeRGa 2 e RHIGM MAKE Shatt B inRRBNLAGRS can al SO

be use istal e b o e jaw retai ner aft 28 to the jaws
20, howshee¥ that hohes ithe shsft campohaanhetichreat inchide dijat adtaieimg a2&mbdf 26 hevingaw

mat | ng MY FE B GG B K LFBNE PO o Bl X BHEAITSHFOt s B 20,

whi ch whlchn Becslifpaiass thateto TAi&al end of the clip track 30. The shaft assembly 18 can also
include a clip advancing assembly, which in one exemplary embodiment can include a feeder
shoe 34 that is adapted to be slidably disposed within the clip track 30 to advance a series of
clips 36 positioned therein, and a feed bar 38 that is adapted to drive the feeder shoe 34 through
the clip track 30. The feed bar 38 can include an advancer assembly 40 that is adapted to mate to
a distal end thereof for advancing a distal-most clip into the jaws 20. The shaft assembly 18 can
also include a clip forming or camming assembly, which in one exemplary embodiment can
include a cam 42 that 1s 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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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 retai ner shaft
28. [0090] The jaw retaining assenbly 26 can al so i nclude 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 w | be discussed in nore detai
bel ow. The push rod channel 32 can be fornmed using a variety of techniques,
and it can have any shape and size dependi ng on the shape and size of the
push rod 44. As shown in FIG 2D, the pusthroepBockéideni00833-37 ENDEAHINF)
attached, e.g., by welding, to a superior surface of the retainer shaft 28,
and it has a substantially rectangul ar shape and defines a pathway 32a

ext endi ng.t herethrough. The sh rad channel C al so_exten ng all or
ont v 3 iy PHEAiRaen B SRS melrdhs PR el Pt iR R SR N1
appr eciiptid: fae 24NB thaMus@iBd BinBedim3sSBEPloXintd A28 MefudBLeehtie fbmediude a
push rod channel 32 for facilitating novenent of the push rod 44 within the

el ongave oppratd sid& théreohibatsare gdaptdd te be pecaipypd wethink@rrespomdmgthotasey ofmitast No. :

100873-37 ( ENDR521USNP 0091 i f h i.n .F . 2A-2D i
ool iith AR e oyttt 34, Brd Bl P Ford B MRG0 ol oy s PiBrost s | 2"

f or med s{dbesEROproXigal €hd R84 foafeledGr kS fopAWringt Rithattud, hBterden9 aBewé ace of
the jaw retainer shaft 28, and it extends dlstalg%abeyond the distal end 28b

of t he theamposedtsien ef ths pagmimaleend@8af Bwia ertainaisheihd® Sobe esmprasediongrd rack 30
to be %H? %’%o%tr k}\%le{l ¥heﬁg$/9&§qlemhtaﬁ 2l I?? insér?e;gsln ?1% outd] 1S4, t(ﬂ%e%é ® t}lrﬁ%lﬁ:n?’o i~
ar Y east and preferanpl Flps

configuréed to sea one, y a series, of " C erein

Accor dialighed withhte G(bxi'@pbﬁcﬁﬁé((é&@ir(gam thsohietbe pposieproxitsl endi2BsofBa jav80b t hat
are adapted to seat opposed | egs of one or nore clips therein, such that
t he | edjaiger shpfh 28 wilhsetamndo ity Rpiginply uagompaesged gonfigwinbo Hstahy causing the tegthenpl ary

enbodi | A - | gur . ty clips
that ard byt nBgbERpma, GRS o Rk ALRRE: 22 ST Bk aY A

per son nsi¢¢ Hét@tbilowtwieh @epectnol HIGapps the datiee dahatsotihdudhafeatursiozeeveand
configuration of the clip . track 30 can vary dependi ng. on the shape, size,
and coRPTBEFHAM h%f)pm%g'siesoq t ﬁtwgrlma&ree@a%é)fdﬁma&fe@%w&ﬁha&z%wﬁsélé?

adapt e i D&k eh B; I i chni ques can
be.Used R Y e B A o 1 e P e P e

el ongate shaft 18. [0092] The clip track 30 can al so include several

openi ng@08304A vaoetysd t¢cheigeéncahatsorbeaeéd/iompaterthe distal end 28b of the jaw retainer

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

substantially co-planar with the jaw retainer shaft 28.

[0090] The jaw retaining assembly 26 can also include a push rod channel 32 formed thereon for
slidably receiving the push rod 44, which is used to advanced the cam 42 over the jaws 20, as
will be discussed in more detail below. The push rod channel 32 can be formed using a variety
of techniques, and it can have any shape and size depending on the shape and size of the push
rod 44. As shown in FIG. 2D, the push rod channel 32 is fixedly attached, e.g., by welding, to a
superior surface of the retainer shaft 28, and it has a substantially rectangular shape and defines a
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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tang 82a fornmed on a feeder shoe 34 adapted to be disposed within the clip
track 30, as will be discussed in nore detail below. In an exenplary

enbodi ment, the clip track 30 includes a quantity of openings 30c that
corresponds to at | east the nunber of clips adapted to be pre- disposed

wi thin the device 10 and applied during use. The openings 30c are preferably
equi di stant from one another to ensure that the tang 82a on the feeder shoe

34 engages an opening 30c each tine the feeder shoe 34 is advanced. Wile
not shown, the clip track 30 can i ncl udétieraexiacket Noad pWS73 -4 HENDERERIMYs 30c,

or it can include other features that allowthe clip track 30 to engage the
feeder shoe 34 and prevent distal novenent, yet allow proxinal novenent, of

B S T Y L

corres Bgﬂﬁadﬁg 09t thare drfomes tﬁéteblhe'l“lﬁd&ﬂ@&fackst)ﬁ)ﬁs}@*ﬁmtrﬁatédl evarnhfemor ement  of
the fee shoe 34 beyond a distal-nost position, as wll be dlscussed

bel ow. surfise 8t bpjavarpinerghata?s. nad & extepds disielly Beyosd e fbﬁﬁ%ﬁrﬁd&% of figia¥n one
exenpl ?e&yner%ﬂhfgg geaptgvd 4 il &l %@%fﬁ}%w}qq{)afﬁpﬁe@% &%@t’ﬁﬁtla{lﬁbﬁl{gh%ltﬁfﬁend

t oward one an enc ose a portio I'p track, ow ng
clips javspasdn ikethetchp maghso iskonfuired nesgatlan tdesttondloand plefefABE- zB%n(eEhsllDBSZlUSI(;IP)
[ 0093] An exenplary feeder shoe 34 is shown in re detail FI GS. 3A an
3B, an@lifstthesi %coréa@& g dlig ek é@fﬁﬂymalﬂlﬂwwsgc}[) ?lﬁ%raelﬁ @B@g%ﬁgt B2 i p track

30. W\aaa etdhs éa?egﬁfs gso%ec‘o@%&@x@,eghermr éLFcBYha‘?fthqué’sfdeHé ahis%s and a

varlety ues can drive clips through the clip
track 3ﬂally em@ad exte raspb anqthcarnﬁmah amﬁpl&rhembe@dent dieadip3rhchd6 can beneral | y

el ongat e shape mnth pr dlst ends . 4a 3 istal end 34b
can beCaRITIad” 645 croul PEo B PTGt Shptedoriin i A Rareck 5 Bk 30 1o
push t %nﬁ’f}abtgﬁlﬁ A%@l‘%kﬁg Qkﬁl&?m(?:hé Prt Wil efprdQate Wit m&%haﬂel kivs tahé‘b@ﬂi@zﬁﬁml ary

enbodi ment, the distal end 34b is substantially v-shaped seating a v-
shapedobihg fatip pack Jbenoknadepeiding Ththeghanteasizeaud gatfigatation jof cliprd esother

rect angul ar - sha ed .not d ther n for.allown ancer 40 to
engagegt’:% S?‘SF SHegt ﬁqﬁpﬁf’saﬁ(%fpgg&gﬁ%&ece&ve Lol %ﬁreo"“ a%@“é}éggv&%

di scus @iy fesvan Be d@rdainlsteb@bpa/v:hmequsﬁantaﬁlrwc1?p4dap§@m1t}pﬂ‘he eRUERE sha\ﬁar y
depending on the configuration of the clip, or other closure nechani sm

being d8ed with the device 10. [0094] In another exenplary enbodiment, the
f eeder shoe 34 can also include features to

[0092] The clip track 30 can also include several openings 30c formed therein for receiving a
tang 82a formed on a feeder shoe 34 adapted to be disposed within the clip track 30, as will be
discussed in more detail below. In an exemplary embodiment, the clip track 30 includes a
quantity of openings 30c that corresponds to at least the number of clips adapted to be pre-
disposed within the device 10 and applied during use. The openings 30c are preferably
equidistant from one another to ensure that the tang 82a on the feeder shoe 34 engages an
opening 30c each time the feeder shoe 34 is advanced. While not shown, the clip track 30 can
include detents, rather than openings 30c, or it can include other features that allow the clip track
30 to engage the feeder shoe 34 and prevent distal movement, yet allow proximal movement, of
the feeder shoe 34. The clip track 30 can also include a stop tang 118 formed thereon, as shown
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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facilitate distal novenent of the feeder shoe 34 wthin the clip track 30,
and to substantially prevent proxinmal novenent of the feeder shoe 34 within
the clip track 30. Such a configuration w |l ensure advancenment and proper
positioning of the clips within the clip track 30, thus allowing a
distal-nost clip to be advanced between the jaws 20 with each actuation of
the trigger 16, as wll be discussed in nore detail below In the
illustrated exenpl ary enbodi nent, the feeder shoe 34 includes a tang 82a
fornmed on a superior surface 34s ther eof Aterdeydingketo.: pPWSRI-HHENDSROYSNEhgagi ng
one of the openings 30c fornmed 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 Each ti he f - shoe .34 is ady. . Lh 8 i |
e clLp 3 AR Pr P GHPE S SoBENT i S g0l PTG o Ao BTG JOCCI n < he.
clip tﬁcﬁﬁ&d@dir&:ﬂ? dgmg@%??ﬂﬁo@h thd\Qlip t2ded 382 elthe Fdo@erOBBOBNBan e ai N the

clip track 30 wi revent the feeder shoe 34 fromnoving proximally to
r et ur nvarsty Heonpguastiogsandasyaricornf other (ichniqurs cdebe pidddd drive ppsdhpaghihe bel ow.

[ 0095] clé)narz?cggﬁ,r @%% e&?rﬁigllaif}e & eodP%%né%l@ge&? %heoré%gthag fa gfg,rge %ﬁ;g&?ﬁ? atesggﬁe 34 wi thin

the cli er'’s can al'soin g formed on

t he i nhahbixitsrhadatad4hdd Rl 80 TirSistaRayn4b tarflcdapRd té eadieltheow ng t he
feeder shoe 34 to be engaged by the feed bar 38 (FIG_ 4A) as the feed bar

( , D : Y . :
38 is pisvaerldiost elin . thergle fravkS0ite pushaheyclgtp thepugh thelcdip tragk Bhelstperi or t ang
82a in. 7 r ; : - 5 i n be
angl ed'l%‘?tgéthnéieF@FaL‘?ﬁﬁﬁé%%g% ‘{N“?%%ee“éﬁg% eggi rglr%'ﬂgg' %‘éﬁ%ow\%%ﬁag%%ggi ly, a
det ent stBfed bightptionoftandipl Gtd dixad] ed®3taalscemgmges 4 Retangilerilaped nch 3®b and
nove the feeder shoe 34 distally a_ predeterm ned distagce within the clip
track Sumedferainiy afayingdheadyantss A0 rrenggrctidipabmogeqlipand pgvange iiptodhy j s
initia [ e RIE-T o : : i ]! 1 w t he tang
B2b 0 e s R R e R e ® P R4 g
pr evi odgleydingbethe @nfiguraedryofthe diher othbedouremectaniser, beingnstedawigs th82a, 82b
and opgning 30c or detents 84 can be used to control novenent of the
feeder 9Sde' 34 within the clip track 30. [0096] As previously mentioned, the
feeder shoe 34 can also include a stop fornmed thereon that s adapted to

stop NMpyedIEMtanethet HRpReHembsdiaRN S hevibeRRr §Hde 34 eae8lso HltdRleIdatin®s ton t he

di stal -nost position and there are no clips remaining in the device 10.
Whi | e fasditele distat meverasm o thedeedsr ghasf34 with thgshiatiaek 30, app Gssubsnbdly 3B

T ust b at 63 rd i dnd ARRnPEEnmE PLAELNS034 BaniSRIGT, 8023034309 configuration
will ensure advancement and proper positioning of the clips within the clip track 30, thus
allowing a distal-most clip to be advanced between the jaws 20 with each actuation of the trigger
16, as will be discussed in more detail below. In the illustrated exemplary embodiment, the
feeder shoe 34 includes a tang 82a formed on a superior surface 34s thereof and angled

! proximally for engaging one of the openings 30c¢ formed in the clip track 30. In use, the angle of
the tang 82a allows the feeder shoe 34 to slide distally within the clip track 30, Each time the
feeder shoe 34 is advanced, the tang 82a will move in a distal direction from one opening 30c to
the next opening 30c in the clip track 30. The engagement of the tang 82a with the opening 30¢
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 341 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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extending in an inferior direction for engaging the stop tang 118 (FIG 2B)
formed on the clip track 30. The third tang 82c is positioned such that it
wi |l engage the stop tang 118 on the clip track 30 when the feeder shoe 34
is in a distal-nost position, thereby preventing novenent of the feeder
shoe 34 and the feed bar 38 when the clip supply is depleted. [0097] FIG 4A
illustrates an exenplary feed bar 38 for drivi ng the feeder shoe 34 t hr ough
the clip track 30 of the jaw retaining asse ‘é{ﬁ’d bar
38 has a generally elongate shape with ﬁ?‘?f%?yr%ckeéﬁ'& dP‘E‘i’%?”EHB%SZk )38D.
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 nore detail below, The

feed bar, coupl Eerd p%)xuch%ﬂ}é ?H‘rt L%eté%cl"f‘u{n@% febdar 28 i ﬁ'r%’i/ed &sﬁflfr eacde'téﬁ@ g4 upon

actuati on of tri to slidably nove the 8 in a distal
di r ect foomnedvintthé feet har E @mgmggeshamferibstang'rﬁéb axfl sout trerf@led%ﬁw@fﬂtdlr@alfy@ed bar

38b dapted t te . t d 4 ' I t f
whi ch BER ST e BB ACElA Tk SEnate tees brracan TS T g SR THILY ol - ot
clip g spasedishiibi ;Fbshfb% &ld @ehﬁgf#@gftﬁgldféﬁ& lpE82baWE 228w Mbitaab s¥htd be

di scussed in nore detail bel ow previously nentioned, the
pr oxi melideentd tlBBzxofictentd4ffomediathe3Bedbar 38 n diswaevieusiyortted @ vranetyp\f ethent

CODr g8l 0 0 15, ARROSE A A0l LI R ARl 280 bl aw 1t al ner

shaft dévi vent acci dent al

di sengagesmat opfhetthiict 8REN43thif Me®lip haciozd. er tube 24, In one exenpl ary
enbodi nent, shown FI GS. 4A-4C, the proxinal end - 18 Attorney Docket No.

100873- 37 (END5521USNP) 38a of the feed bar ﬁgn i ncl ude a protru5| on 39
f or med[QUREF dbpreyiRaely mentiengs Bg @qsl%shoeﬁﬂrcrwéo inchige 8 skm; tRgnetherseiat | n t he

pr oxi ad%%gc% 8% Orfno\tzéi'r‘:r‘e @Wh%%e%%ps% §H'%En a8 feé(%?ghotel'ﬁ if GPfle BRI 1S INn a

pr oxi nmal - tron . when t e trigger I'sS i n an open position),
t he pr pbditicsi o the’i‘@ ans rlol chlpe rq:ommhg onthel dedticd He the(thmt()pe:md bate & haietpeini ng 29,

as shown in FIG | 1 ow the pr.oxinmal_ end f .t aw_r.et ai ner
a1 Stiesratia FUSS Tool THHge 2l hg s enidion hedtrienoeahats 1 ube 24.
Wen t@ﬁeﬁcﬁﬁgjm% infaflo} @rrécno@f&leﬁgagmgrméEtop%gtmgme 28) fom@ean&mlfpﬁ gger 16
isin at Jleast a partially closed position), the protrusion 39 wll be

posi ti an@eBCatTtanhlrdrtaeg fedisgioeitionerbtucio that Hdjih ergage the stéretang et hoBtheaipshown in
FIG 4C rev n 0 re ion f the proxim t he W.r et ai ner
Char t - gacd PS8 eeiBTRES 37 100 adsti s DATEIOTE MefedY oE SR ufte miPGnd e L' [
pr ot r ugieRed@Pshtk 134 apd encaBéd B6 OB aRrh ale dipSepgaged®iiedof the jaw retainer
shaft 28 fromthe outer

[0097] FIG. 4A illustrates an exemplary feed bar 38 for driving the feeder shoe 34 through the
clip track 30 of the jaw retaining assembly 26. As shown, the feed bar 38 has a generally
elongate shape with proximal and distal ends 38a, 38b. The proximal end 38a of the feed bar 38a
can be adapted to mate to a feed bar coupler 50 (FIG. 1B), which will be discussed in more detail
below. The feed bar coupler 50 can mate to a feed link 52 that is effective, upon actuation of the
trigger 16, to slidably move the feed bar 38 in a distal direction within the elongate shaft 18, The
distal end 38b of the feed bar 38b can be adapted to mate to an advancer 40, 40', exemplary
embodiments of which are shown in FIGS. 5A 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 proxima! 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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tube 24 during use of the device. Wiile FIGS. 4A-4Cillustrate a protrusion
39 having a rectangul ar cross-sectional shape with rounded edges, the
protrusion 39 can have a variety of other shapes and sizes. For exanple, as
shown in FIGS. 4D and 4E, the protrusion 39' has a cross-sectional shape
that is sonmewhat triangular with a tapering end that is adapted to extend
between the teeth 31 to further ensure that the proxinal end 28a of the jaw
retai ner shaft 28 can not be conpressed during use of the device. Mre than
one protrusion can al so be used. For exAH{ne Dogieglo-: 19087337 (ENDSPIURNE)

anot her enbodi nent in which the proximl end 38a’ of the feed bar 38

i ncl udes two protrusions 39a, 39b forned thereon and spaced a di stance apart

from I ial 5 ; rggsi on of
t he p:‘)j(}%l ma end §§Q§? Irlt eig aj%tg\g/vﬁr%&eogl?? nfé?ﬂ%dhtﬁ%éoﬁggl a\/\ﬁ%ﬁgqtgae] 0f&e(e bar 38 is
in a pthexpemmig Ifofeimpbsithe proxirag eath@dmof the fwGetadiier shafnZB. wWwanon thededddmd bar 38

is in a distal-post position, as.shown in FLG K 4H Co r.e of the
pr oxi n%ﬁlsehap%gnefm%eoww q‘@béﬁhﬁéﬁhestﬁﬁﬁr 15¢5 104 oBRR § %’(‘,‘E‘ﬁrt%ﬁﬁ%“‘tf’]lqe f eed

bar 3834 %h MRitioh B 41HE o%n?al I%H& bt éh@'agéﬂﬁﬁzé Q@Ehmntﬁ@tﬁ'BSa]rlo%ﬁg faesi ti oned
bet ween e protru5|ons 9a, b, hown in FIG 4G As” was al so

pr evi oprskynatremt 2%anddhe JaWeeﬁaoed s}tauﬁr2838 compresniol alide tha silaotrZSrmrsbddentceﬂws 84

34, e 1ty Tt BRECATRE 4% A Aot B an STE s Ry RSB bent e

feed brhst3@aiafy alogéﬁaﬁﬁsltio)ﬁ) Qhe $0trRA6S3B4ill bhadsitiRkd esRORESmEMatelodafio@l €at er
than a quantity of clip da ted to be delivered by the device 10, and nore

pr ef er abtopnt tp theeisethdé aﬁr@h%“d@t@ﬁt 4@,410tph%vﬁmtqfi>elpq%alﬁﬂ iof {hegroximapendatfapied t o
?8 dgl ]_\\%E&{We deftanh%' ﬁﬁ‘té 13 ?ﬁﬁa IS epart?cullaN% atdﬁanqoéggs % Dgxst%l W e, 35 By the device

can i nc € el ghteen

det ent protraéofi 89 welflpteh@r: atdidéredl d@lsehga\gememg)fﬂe\qewtraemeﬁéhaﬁ&8tt‘ﬂﬁ1ﬁ tHlcRiter
pr e- di suBosed within the clip track a configuration allows the feed

bar 38tupe 24 dyaneuse ohderdseiger “Qhk@e“lgﬁ %&Enkle%ntqq pregusion RRh@EYE dvanci ng
sevent Fe%{%n&llémo sr&&lotngf 1tl%Qan95dh§cI[ﬁgé | to@fsion E’% e]ﬁ}a%@ svaﬁé‘ty%?e al so

preferab stant one anot t'o ensure t shoe 34 is
engagedthamﬁapadnamed Rmyek:kmpléeaedhdnam 1rBH(36a¢]D ahd #E, ﬂnb@rdtﬂxsd)nm@rha’sa is

advanced 010 feed bar 38 ca include g feature to control the
o unt COF-EETERbHEPO Mt FHeomeBbe HarEIRS il T BEeD is4depieg fueenso. such a
confi gy&ibiPe Wl 3 BRIk L@ IRABME PRAGHAISAASRBAE the jaw retainer shaft 28 can

not be compressed during use of the device. More than one protrusion can also be used. For

example, FIGS. 4F-4H illustrate another embodiment in which the proximal end 38a’ of the feed

bar 38 includes two protrusions 39a, 39b formed thereon and spaced a distance apart from one

another. The two protrusions 3%a, 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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i s advanced a predeterm ned di stance each tinme the trigger 16 is actuated,

t hereby advancing only a single clip into the jaws 20. Wile a variety of
techni ques can be used to control the distal of novenent of the feed bar
38, in an exenplary enbodi nent the feed bar 38 can include a protrusion 86
formed thereon that is adapted to be slidably received within a
corresponding slot 88 (FIG 2B) fornmed in the jaw retai ner shaft 28. The

|l ength of the slot 88 is effective to limt novenent of the protrusion 86
therein, thus limiting novement of the féé@f"ﬁd?“%NO'Ad&Q?F%:IW@R??S“WWPlee t he
feed bar 38 can slide between a fixed proximal position and a fixed distal
position mﬁth respect to the clip track 30, thereby allow ng the feed bar
38 to ce t eeder .sho p etermned .distance wth each
scvancahbnaegr (e5F aaor i auiiedlefne b B PP ipEBeflt I0ufEr o
enbodi pefmed thefeidfby ABRKing Qedheten tBpsalARtEpte ldaspaBddewithia thd@ipdiekdb. end 38b
of the feed bar 38 and which is effectlve to drive a distal-nost clip from

the cBigh aqoaBgurgdon floyvstthefgedkar 3o advapge ﬂ@tfyed@f shasHrierfadesndiiesbe used to
mate the dvn i [ enbodi ment
the pr offe 56}8’&1@ ‘%hlzps lhg’gﬂ%g%zgfi m%“ﬁ’e’ lﬁ:lord %n Htgt&i%%egﬂsa e

C0nner@feriHﬂgﬁéqduﬁstaﬂ&fﬁrﬁdné @ndt}&@&t ¥ButchBatiid Red@RRQCIPTs chgigeedndn the di st al
end 38b of the feed bar 38. e advancer 40 preferably fixedly mates to the
feed badvangd bﬁdb\?efﬁéﬁlb@rt% %Wl@ﬁtth%ﬂ?a#w 3Bes #dtEBgfdal |y formed with the feed
bar 38. The distal end 40b of the feed bar 38 is preferably adapted to

advancgygof) 'TA‘S ﬂaé?ltl%r@@%ad @\4@ irlgmdeaqea&&e%o Mh@roﬁi)h%taﬂ{ouﬁﬂwfrﬁ%nfé t 4R @dvancer

40 can |nc(?: exanpl e, usher formed thereon. The
clip- ptshder BrSBﬁ’laerfe toQBe claamtrhnkvﬁ) aSuvhmcemfi/gumeﬁloshaﬁ@asmnd;has; thedsedebshoei3d one

exenpl ary enbodi nent it S. an at shape with a,r S 2 formed in
Che i Crlr RS PHAFEBRpd fouRds 458 MR d i BT R b BB R A Shape of
the reggss 39%1&%1 @tie AARS0ANHIeQ WaARE dTRchhigHbdanGRUst I BhiroMth@distahe
clip. Thé 0 Attorney Docket No.: 100873-37 (END5521USNP) cli p-pusher

menber obBovamenapsde é@@ﬂéﬂd3 &itin am evsﬁmg:ll@rylembadlw;)eﬂw deeddhar ¢ caroinclnile b r espect

e ol PRERERED Rine it foig! aelRIORE Floeblo-if PpiiRR cafbuBhiREaBL 2

clip, white. QB}Efoﬁ'ﬁ%inﬂﬁejauﬂlfetaﬁxﬁhe smivzmcare 1éﬁgﬂesfmedﬁn 88 ittt allinyit par al | el
to the clip track 30. FIG 5B illustrates another exenpla%é&enbodlnent of a

cl i p- pisnenenehihepramsion Sothergdy twe dimiame moyemank pthe fesddiapdht Aceasdingly,
clip- pHist% rthenﬁgﬁgz{r&%%tan ﬁde ’t?elt\!v&erﬁt l%ﬁﬂ%&&gﬂﬁr]{o@moﬁr}qd atﬁxragﬁls?al fﬁg&h&n Witk €SS

92' formed in most end
respect to the clip track 30, thereby allowing the feed bar 38 to advance the feeder shoe 34 by a

predetermined distance with each advancement of the feed bar 38.

(00101] FIG. 5A illustrates one exemplary embodiment of an advancer 40 that is adapted to mate
to the distal end 38b of the feed bar 38 and which is effective to drive a distal-most clip from the
clip track 30 into the jaws 20. A variety of techniques can be used to mate the advancer 40 to the
feed bar 38, but in the illustrated embodiment the proximal end 40a of the advancer 40 is in the
form of a female connector that is adapted to receive the male connector formed on the distal end
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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t he advancer 40 can engage and advance only the distal-nost clip disposed
within the clip track 30 into the jaws 20. This is due to the positioning
of the feed bar 38, which is slidably novable between a fixed proxi mal and
di stal positions, as previously discussed. [00102] FIGS. 6A-6Gillustrate
the clip advancing assenbly in use, and in particular FIGS. 6A- 6D
illustrate novenent of the feed bar 38 within the clip track 30 to advance
the feeder shoe 34 and clip supply 36, and FIGS. 6E-6F illustrate novenent
of the advancer 40 to advance a distal - ridigtnexPocketiNey d 0087237 ERRDS VSN
components in the housing 12 that are used to actuate the clip advancing
assenbly w Il be discussed in nore detail below [ 00103] As shown in FIG
in the restin Siti ed position
Such ¢ R PPE rBPrLLish B8 5 b raRn S rstick IR B B RE R ohgat o
sl ot 8%rghudifa axisawofmte@um&ersmafstuc%coxﬁlgarét@ﬁdﬂbwgh@e;lzgﬁpuhﬁerdm@m@s9@1 wi t hin
the clip track 30 and, assum ng the_ device 10 has not yet been used, the

f eeder taeréend3ntojthe ¢lip Eack Ao sagagaBstp, polatherempipdst ohde a@‘f?@cerd?peémnéﬁ tang
82
aon &tﬁﬁm dﬁ?}ﬂ&?ﬂe (E:qetlhgéltlé ﬁ(nﬁggfqéi 3\1%3 tlltﬂlsﬁrgl%s Qllfo(?ﬁ(ér !:rﬁlggé} en%odfl LRbor Qpenl ng

30c, or e to prevent proxinma the f eeder
shoe 34|ip-pughet Membaf ®Y 6dan adtvam;gr 82D Irothis dmbodarchethe blgepdshet membetl 40" 3ned

bet ween the first detent ? t he second detent = 842 IH the feed bar 38,
such t KBEhtkYHROTE RAEQY 8pd ttélﬁ%ga @’QH r%e%u%sf@an?%néh%@iﬁélfmaﬁt A thgeslodn BSF: t he

feed ad¥8hcer anaglee{nﬁégesangﬁd{rﬁcég tl?ee&istglﬁréx Bld?spgéeﬁdwl ﬁlﬁ?ertll g%lal:ll/ as

841, 842, etc., openi ngs c In ack 30 are bel ed
sequent3Danhtb yhegsw80e., Thi3drdie tetlr. podsionmg foli tlterfeerd tmln é8nwhinh El sﬁdablﬁmovabls eries

of cIi%s 36, l.abel ed, s ugati |ly.as 361, 36? ... 36, with 36, being the
di st al PRSEEN & EXpEHProxje 38 FORS HiFRC HipHS ycﬁhF"b‘S? ack 30 distal of the
feeder shoe 34. [00104] Upon actuation of the trigger 16, the feed bar 38 is

advancg@bm‘ﬁp@sJ BA-GRURIsREe 1 pRIAOATcH 208ently 1r0uss) dnden Ghsitalal FIOM. GALN t he
sl ot 88. the feed bar 38 noves distally, the inferior -21 Attorney

Docket 6Noillustl:@wammt oEeges baskiyithindhe claptacks Orth edvaseel the feedsestas i | |
slide |n the S i he feed. b . r di st venment
of the aPe CP PP y Enqdfk%]%E%lHlésq te I%gve(%etnt ot?t%gggvatncer 4t0r{8 advatnﬁegdw% a0\

cause I'rs 0 endgage eril or

tang 8Zknst & inehByfhws20FIGe cBBpomth ih ChaMuSing e tHae edarsed hos tade dBAliE! | P
supply 361, 362, etc. in a distal direction. As shown in FIG 6C, when the
pr ot r uSHEHICEE aaKTbY Wﬁbb‘?ﬂlgftuéf’redéﬁawﬁf det3ikbedpngate slot 88 in the jaw

retainer shaft 28, the feed bar 38 is prevented fromfurther distal
mvenETbOlObPAE Blotvn in FIG. 6A, in the resting position the feed bar 38 is in a proximal-most

position such that the protrusion 86 1s positioned proximally within the elongate slot 88 in the
jaw retainer shaft 28. The feeder shoe 34 is disposed within the clip track 30 and, assuming the
device 10 has not yet been used, the feeder shoe 34 is in a proximal-most position such that the
superior tang 82a on the feeder shoe 34 is engaged with the proximal-most or first opening 30c;
formed in the clip track 30 to prevent proximal movement of the feeder shoe 34, and the inferior
tang 82b on the feeder shoe 34 is positioned between the first detent 84, and the second detent
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, 845, 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,, . . . 36, 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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position, the feeder shoe 34 has advanced a predeterm ned di stance to
advance the clip supply 361, 362, ... 36, within the clip track 30 by a
predet erm ned di stance. The superior tang 82a of the feeder shoe 34 has
been advanced into the second opening 30c2 in the clip track 30 to prevent
proxi mal novenent of the feeder shoe 34, and the inferior tang 82b on the
feeder shoe 34 is still engaged by the first detent 84, in the feed bar 38.
[00105] Movenent of the feed bar 38 fromthe initial, ErOXInB|-

position, shown in FIG 6A to the finaittto@pxsRoeske Nos 100§ ?"[(FHHsszéW in
FIG 6C, will also advance the distal-nost clip 36, |nto thejaws 20. In
particular as shown in FIG 6E, distal novenent of the feed bar 38 wll

cause ngéf ;@nﬁ%éag @B%rlggﬁdfgtééﬂsﬁmgﬁﬁ@gm themd%rsglga@@mggﬂo the

di st al bar engage e dis nost C I sposed
Wi t hi nmbh@nait bbthtelfeadlbaBGS avildl cdge dabvVfamakztent 84 to Iengngaﬁhe inferior tahe 8plaws 20, as

showmn in FIG__6F._In_an exenplary enb t he cer . 40 w || engage
and i nftovacia Fianohh @adimmoxs thedeedgs §‘P§89 n@’?l%?qpﬁly :ﬁ;r & 18 dsfagi ng and
I ni ti ahing,AdKIESHERIFIE! 6€h@hérﬁﬁgﬁf o508 Séﬂbutéﬁle%itﬁsédhbeH%Pel(Q@{e%lor nost

clip 36, wll advance a distance is greater than a distance travel ed
by t hes$ eetie ravsteoened 4hafSil; mheafecd)hean@us p:temrrned b duwshep disyal nvorentiestt dh thost

clip 36, vanced ,i.nto the aws, 20 w t a entally,. advancing an
aabc i BT e o SoBa s Gt Dt S D e s e g T pe e fhin Stelh
partiabkysQr f ull wrthartﬁegm & 10 8005edHEntRA HQarc8! T8S Stbekior uhgkease the
formed clip 36,. Release of the trigger 16 will also retract the feed bar 38

in a medmdnarhod i34 des been adwrickd trite thgrsedond opennBd0a én thessip track h@to mﬁrqnal

Phe 1 odtr e mBerieh et Ui ald AY SR nlbedion BR0B08MG B N o0

proxi Waﬂl%agecﬁbmeﬁéﬁﬂet%ﬂmlllﬁfhetfaéalg)aSZ& wi |l engage the second opening 30c2
inthe clip track 30. The inferior tang 82b will not interfere with proxinal
novenent of the feed bar 38, and once . the feed bar 38 is in the_jnitial,

pr oxi miI01 AlsViopsasnt phihe ferd bap dfufomy the mifiahRpYigtl-pesigposisienvihownya Fifasi t i oned

Bocket b g BEEEnE R nettty e e ricct pdFhEg e g b6 ddfmatl ooy
be repaatieth thejaa,dxzanrhepaticmlhxeas ghowm ih FG. ttB)disjte&mvEﬂenthtth fead bar 3otillat i on
of t heaé{séﬁ%e clip- pushetr rr]n(;'\l:n!nbrf.!:]; 86 Io? the agva%ce 24% W'h L 1sb Etta?:ﬂegda % the glsta{ nd oq‘e [ detent,

i.e.,
feed bar 38, to engage the distal-most clip 36, disposed within the clip track 30 and to advance

the clip 36, into the jaws 20, as shown in FIG. 6F. In an exemplary embodiment, the advancer
40 will engage and initiate advancement of the distal-most clip 36, prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 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 36, to be advanced into the jaws 20 without accidentaily

advancing an additional clip into the jaws 20.

[00106] Once the clip 36, 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 in a
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 84, in the
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842 formed in the feed bar 38, the superior tang 82a on the feeder shoe 34
w Il 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 rel eased. Were the device 10 includes a predeterm ned anount of clips,
e.g., seventeen clips, the trigger 16 can be actuated seventeen tinmes. Once
the last clip has been applied, the stop, e.g., the third tang 82c, on the

f eeder shoe 34 can engage the stop tang 118 on the ¢ %T ack 30 to prevent
further distal novenent of the feeder shdﬁwgﬁyDﬁﬁﬁfUSPG 7637 (ENDGSTIUPNG): 1 at e

vari ous exenplary conponents of a clip formng assenbly. Referring first to
FIG 7, an exenplary enbodiment of the jaws 20 are shown. As previously
nentlogggba{ﬂﬁ jaws 20 can include a proximl portion 20a having teeth 94
for mating with corresponding teeth 78 formed on the jaw retaining shaft

28. O her techni ques can, however, be wused to mate the jaws 20 to the jaw
retai ni @Qjog]ﬁ&tp@&ss Fmbeaxmamdeo advatoe enathdr cbip mte de jows 20, Withl eacli emal e
connectlon e use te t i.vel be.integrally
£ of med e nion e wiEBg B g " Shtie g S e Bl B B deE Mo it ane 20
can be gadgphedintiRe 28 8hVES, theCubstioridipr 2ASh WReRedRREod NUwilf iemBV it ddtalpor tion
20b can i1 nclude first and second opposed jaw nenbers 96a, 96b that are

movabl entp gicatekvepenmgone, epsotngelc: amthaplijefretkpltapyd dstsistalrroont clip wall paw

mb b d d
move. t AG ik PREHEEe RS kR WP R AR (o 82 Lo BRI . " ot

can eatblﬂcmn;g:b ddeev@an@EDEVR, the @idoer @@eargdmuﬁte%ev@t@mmas Ooceerd lislﬁelip?l n on
opposed |nner surfaces thereof for receiving the s of a cli
al i gnneat beieRrlisdetiealorne gbdiedhiod tang §6p onthrefcpdsish %?fb%lsengw th%ep 888 al so

each 'rl‘i?]‘dﬁ‘ﬂqeacl {paf 5@?&3%@& &gﬁ*%aang{a%@vérﬁ 19 thel1@de ngkﬂo%‘%”g the cam 42 to

engage the jaw nenbers nove t e | aw nenbers 96a, 96b toward
one another. In an exenplary enbodinent, the camtrack 98a, 98b is forned
on a supEORPFIGLI7%itlestalte vdreup am:rmﬂmiy@nmp@ﬁ@;s of%cbip fpe0ihejscbG. 8

| I ustrat | 42 f | i dahl t d th
rember ST O Jeih GaTELRY HROREEA (igooPl Pyl ACPRESRUL i n ¢ he
11 USt it e, 33 44 95 BOYn0AGKE oo éQ%b@a%Zwﬁ NOBSRAISHRling RiHOI rent 1 ¢

i ncl udes a prOX|na end 42a that is ad apte to mate to a push ro 44,
di scussetespanding taethdi faitheder tbw,]avamﬂalama iskafal 8. ddhentzbhrtidpasts chrs hawaperelk t o
engage utsQ to mz¥cve H;% jaw W 20 toqgé jaw r%tanﬁ‘ng shaft 28. For example, a dovetail connection, a
male-female connection, etc., can be used. Altematively, the jaws 20 can be integrally formed
with the retaining shaft 28. The distal portion 20b of the jaws 20 can be adapted to receive a clip
therebetween, and thus the distal portion 20b can include first and second opposed jaw members
96a, 96b that are movable relative to one another. In an exemplary embodiment, the jaw
members 96a, 96b are biased to an open position, and a force is required to move the jaw
members 96a, 96b toward one another, The jaw members 96a, 96b can each include a groove
(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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variety of techniques can be used to mate the cam42 to the push rod 44, but
inthe illustrated exenplary enbodinment the cam 42 includes a fermale or
keyed cut-out 100 formed therein and adapted to receive a nale or key
menber 102 fornmed on the distal end 44b of the push rod 44. The nal e nenber
102 is shown in nore detail in FIG 9, which illustrates the push rod 44. As
shown, the nmale nenber 102 has a shape that corresponds to the shape of the
cut-out 100 to allow the two menbers 42, 44 to mate. A person skilled in
the art will appreciate that the cam 42 Asaeney Reckppion 10887332 (ERMRSHAPENBnal | y
be integrally formed with one another. The proximal end 44a of the push rod
44 can be adapted to mate to a closure link assenbly, discussed in nore

d il . . i i. h
e 26mORB R PR Plhridl BRSNS R s SPBR A et i 1P, e
a prot misé MailtBsdoR pandedlisthngideah tﬁdﬂ&tadhﬁte@d)aeﬂfgegh the Jdiremhibdxa%y, Jobcey ved

within an el ongate slot. 20c fornmed in the |j use, the protrusion
42¢ andanieipokiephmause cambe vigA de el tb%ﬁ%ﬂ%%thﬁpbsh rﬁﬁl““s‘?‘ﬁb“’ﬁbﬁrﬂhﬂ%teél ip

fornln f t 2b of
the cag B ETinbodk Bt itlalRhahiL A aBthe? KhieorPou 1R ingitheEilnd 2>
var|etmdqﬁai@@hmn@uQGMeankQanaﬁaﬂIOEmnhhéonhhu&ﬁnaﬁﬂmAbxémﬁhamyrmbmbodinent
the distal end 42b |ncI es .a ca nnel eri cess 104 fornmed
Chor ei rhF arRIERAH) 1020 WHW%@E}%%} a84<‘§h19%& us @BS@%W%&"‘}%‘% weber s
962, 9GRowi, ThdipSle nnbe? NOMas arbhgﬁeqﬁat do@tp‘s}f&ﬂgs Qe siab€ of A cARogABORE advanced

froma proXimal position, in he jJaw nenbers 96a, 96b are spaced a
di st an@ﬁowplasrtwofm@nbem@ eﬂﬁdo Irmstte A peraom$l<slﬂ®il in plosart wdhqppnrwatv\matthe che 4paw

menber s a, d t e_anot her in cl

post ¢ gt ek e YR 3Bt g iR RTE Rept PP Pud PR L B G i He
taperi %tHe%ﬁl%ﬁadmAcaWbE bhdgpiedrothfe td PNoIRITREL @s&ﬁlﬂg &@@séeq%h@r@d@alanot her,
thereby crinping a clip disposed therebetween 112] As previously

ment i orvelpw, fdrenaungjibe absheiod 34 app Hieapr4d r@hﬁV@tOstbejamZ@de a tissue stop 46
for faC|I|tat|ng positioning of the tissue at the surgical site within jaws

20 F'ﬂgpo% farfiehsho F% STRIG th%%%@%ﬁléﬁﬁ‘ﬁlsg ncﬁde'a%? &Oﬁc%@nﬁi@‘“ ng

r oxi |sta ends 4 roxi mal A4 “can be adapt ed
t 0 mat ehérenrahmh is h@lpteﬂrtd befshdafb@ etdiped wisldk aﬁ@loﬁgerte piosﬂ(ld formebintthejawd 20.

Attorney Docket No, 1008 -3 ND55 1USNP tissue stop 46 adj acent to the
jaws 2060 Uoispaotrusiqngt %C.ag sgctt © A% EHHIGEG0 Ty PRyl fsgwrﬁga&\m?

forming assembly.

[00111] Referring back to FIG. 8, the distal end 42b of the cam 42 can be adapted to engage the
jaw members 96a, 96b. While a vanety 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 j7aw 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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the clip track 30, or it can be adapted to nate to or be integrally fornmed
with a variety of other conponents of the shaft 18. The distal end 46b of
the tissue stop 46 can have a shape that is adapted to seat a vessel, duct,
shunt, etc. therebetween to position and aligned the jaws 20 relative to
the target site. As showmn in FIG 1 | the distal end 46b of the tissue stop
46 is substantially v-shaped. The distal end 46b can al so have a curved
configuration to facilitate placenent of the device through a trocar or

ot her access tube. The distal end 46b of Atitfaeyfoske;do- é?“@F‘%G(EEIBFFZé‘I’%)
optionally include other features to facilitate novenent of the clip there
over. For exanple, as shown in FIG 11, the tissue stop 46 includes a ranp

47 forg AP f.ti-hﬁv biS ) tis@kdPhs EMbeTRicBlafl RbdRd il 1P 10
al i gnrrtgﬁge \%}\n&}?%?ﬁgw??% tgfgﬁtwﬁ(ema vaneger’ astgenblt(;ﬁ/ﬁm. |I’? pae ti gul ar, tlhe ranp
47 canthakliptadkhk), apexarobe adaptedpo matertb de be heegeallydloynedhesh prvemesiof oget he clip

from becom n 1L sal elative tog t advancer, assenbly 40 that is

pushi ngﬂf?ﬂ?élefgﬁ %ﬁlﬁﬁhf’gﬁ@i@%‘ﬁs‘a‘i qngé@mﬁﬁw/&lswsi%@ FiHRgE 4 SPRPEHRR S ¢ i | |
appr ech@bRdkdadat § DEstll @RYQhHHOR AferehtwbaVS pRsiti¥Ahh®Aered (R1jReE 20 o
configurations, and it can include a variety of other tTeatures to facilitate

advancentivt tothe targdtisite.t Ae sleioind 1G] bothe Jjstat ! 4Gtpof th tistue atopsittihe ti ssue
stop 46.in use. As s ,qthe tissue stop 46 is positioned . j-ust jnferior to
the’; antedadfy-BRodl B ey B0 4 OB S BB M R Rl L o e
recei vgcertat ¥e@B déhee theoMeh AQrochSoricthel dEdeketiibs MDY distal &idr WbGAlheCssye 36 i s
positioned between the jaws 20 such that the bight portion 36a of the clip

. ) Ll :
36 is PP 4hesn alha opuopally ingkide otebisalsps trfacHityie movamerof thadin thefs 038b of the
clip 3 ful kt4 onegd .ar t I t el er
t ar get §0rtsel £ Iggle[ %oéfﬁ??‘ﬁ&%lg‘e g]é%}égﬁpu‘isgﬁpéﬁ g%\%ar??l &g fg&lzrrp tgrn;lllgipr??[ Eeo:illnal
conponefhs difal tde4dvofies mamtdiing arclip doalighaleht wigh deitjp efdvandbanss asemd]yf or m ng.
As previously discussed, the surgti cal clip. applier 10 caigl i ncl ude sone or
al | of ¢l mBkur e Byt oe@Rling tas prex g ofip (R Hee thaterloas thys\pasvertse B¢ ot her

; : . _ ! . b |
eat ur eg, KOAWIcddlink Rfsdighed I:eﬁtl‘%@Eot Ak Qd%@&}%&%lﬁq’?fg{ fé‘gﬁlhﬁn% EH&‘%htS) ?@ﬁ% na

conponents of the “clipTapplier 10 can include a c advancing a ly,
t hat codupl disection.t Agecionpkidldd amibe ag wib epeebhiy tioft thdtessshetbp 44 8sn o aadvanci ng

at least.one.clip through the.el ongate shaf t 0. .positi] ..phe clip

bet meeﬁar{ei%yeoﬁogk’/g %%‘]8‘5#3’“& "’E'ﬁilbcapdgﬁi‘%ga %@ﬁ%er{%gqre%{?ﬁg?lgg‘tet o the clip
for m ngdvaasseabbya Qfp hbBRashaft 18, for closing the jaws 20 to forma
partially or fully closed clip. OQher -25

[00113] FIG. 12 illustrates the tissue stop 46 in use. As shown, the tissue stop 46 is positioned
just inferior to the jaws 20 and at a location that allows a vessel, duct, shunt etc. to be received
between the jaws 20. As is further shown, a surgical clip 36 is positioned between the jaws 20
such that the bight portion 36a of the clip 36 is aligned with the tissue stop 46. This will allow
the legs 36b of the clip 36 to be fully positioned around the vessel, duct, shunt, or other target

site.

[00114] FIGS. 13-26B iilustrate 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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Attorney Docket No.: 100873-37 (END5521USNP) exenplary features include an
anti - backup nechani smfor controlling novenent of the trigger 16, an

overl oad mechani smfor preventing overload of the force applied to the jaws
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 il lustrate an exenplary enbodi ment of a clip advancing assenbly of
the housing 12 for effecting novenent of the feed bar 38 within the shaft
18. In general, the clip advancing asseﬁﬁ??qﬂﬁﬁ“?ﬁﬁfd@@rﬁy%¢WB§%FU$ﬁiert 48
that is coupled to the trigger 16, a feed bar coupler 50 that can mate to a
proxi mal end 38a of the feed bar 38, and a feed link 52 that is adapted to

ext end et MReR ! ungs 1?161‘;&9%21 tlnl§aec[<ﬁ ﬁlgcl?aﬁgn{ﬂ?cgrgl% r@tatﬁ \&?tgegl't §f the thid (%erpl or 50,

transferrlng notion fromt rlgger insert 4 bar c

[ 00116]6,khGverlchad |nidchanm1fc&$r¢\rmtmg o‘@glead oﬁtﬁe farcel@plind tothe jabet 2] by thfhe shape
of the trjigger ins can var .on _the other_.conponents of the
nous! n PR BEESEEDhEn £ R B BB On SrURica 0k GpTtG oF SRCGRE Tirg

i ncl udgshagseddr@l portion 48a that is adapted to pivotally mate to the
housing 12, and an el ongate portion 48b that is adapted to extend into and
mate to the trigger 16. The central portion 48a can include a bore 106
ext end[A9g11HBEGE hi- baly Hvsrte e cxsroplay enbodimmant pbi clipidyendng gssamblyred thehe

L 9SChol 5 8 DR st TR SR B BRLL B MR 0,

porti Oﬂd\@fl(:lh?gssfnﬁBl@ chh fc1Ri2 a tﬁg@r ifskeft 98 t}iaeﬁsemplizaso pieefiggcaldb ya ladba si ze and
shape t hat |l ows a portion of the feed link 52 to extend, therein such that

t he f eeHPlgr AR s cqg mﬁtets@a perxéeg ang 38p obthe figrdbat i and pdrarlinkyedhat 1 1548 pi vot s
due t 0,44 ‘%SEJ&Im \{)et‘gvg &15 'trg%%lr gl%(%t Bﬁ%rf Q‘f\é%d'bgr (gJu er %6’f Iitﬁ%sifel-r’f recess

108 is su tantla y el ongat udes a su antia Iy circul ar portion
f or medntohien &om thotriggeansangttoghafeed barcweplens0.a proxi mal end of the feed
link 52, as will be discussed in nore detail with respect to FIG 16. The

trigge 4 n al o . ncl ude secon rmed in ck side
oot b TG, T Ry B8 et 1R B G eatatin e SERE o BB oes WAE Bush_bar
44 for PN GedeR@ng 8RS EQ cEMBSRenk & thalusingQ2, RRGh fRtiBatddepitodibded: f or med
on the bottom side edge thereof for mating wth a paw 60 for controlling

nmovenmeHte togget h’éeﬂt Af ¢ eg 6 conir! ppition 82 thabis adapdet! tiorpwﬂialéy wetede thethohsing
15A ant? 1t See o W L BTl sninS M Mpl Do RE e TERe f oo
bar 38 cérfrat ﬂitﬁ*tldlh g82daneidudy a bdie lﬁﬁeﬁerﬁdlﬁgtherethrough for receiving a shaft for
pivotally mating the trigger insert 48 to the housing 12. The central portion 48a can also include
a first recess 108 formed in a superior side edge for receiving a portion of the feed link 52. The
first recess 108 preferably has a size and shape that allows a portion of the feed link 52 to extend
therein such that the feed link 52 will be forced to pivot when the trigger insert 48 pivots due to
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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-26 Attorney Docket No.: 100873-37 (END5521USNP) 52. Wiile a variety of
techni ques can be used to nate the feed bar coupler 50 to the proximal end
38a of the feed bar 38, in an exenplary enbodi ment the feed bar coupler 50
is formed from two separate halves 50a, 50b that mate together to maintain
the proximal end 38a of the feed bar 38 therebetween. Wien mated, the two
hal ves 50a, 50b together define a central shaft 50c having substantially
circular flanges 50d, 50e forned on opposed ends. thereof an;j g@fi nbﬂ%a
recess 50f therebetween for seating a di Sftamenlckstol: JPO&Hd ESLPAYRR) 52.
The central shaft 50c defines a |lunmen 50g therethrough for receiving the
proxi mal end 38a of the feed bar 38 and for |ocking the feed bar 38 in a

subst agh! iy LhAad opREAAILAR chFbakicte grfafe;tﬁ(fefefeﬁggr D)o U G prflimdine eed

bar coupl er can; howev e I ntegr or e the fe ar 38, and
it caneitbia of thevfaed edr3 8pin amtdremplatiapatsdancht shezfeed bay chaglet $4 atfernmdtframy wi t h

the feed |ink /2 1 FIG 16 i]Jlustrates an exenpl a feed Li 52,

o o' BRSSP s ey gther 1 ReBin 48 hamE TR SRa P CEORB o 52,
I n geneg #erebbiReh €Qtheh intifed theGRD HARYES@:, SOPRLARE! RIfin¥ aRbARALhates®@Ngat e shape
with proximal and distal ends 52a, 52b. The proximal end 52a is adapted to

r ot at absyingjubstantidhiywirchler flangss 50k d8s rmed ovbdprdsed endsghereofiandelefiniag@aand t hus,

as previously.di scusse i.t cap i.nclude shaf t. (Kl G ext.endi ng
Cher et Kiegant triBEURER forasi dngt Db o PR b POt Ry e
first geeess ldhéh g thbethréugdder retdigiaf thedBoxitnAEERINR VT ki BDbAr3E ahd ifgger
insert 48 to pivot the feed |link 52. The distal end 52b of the feed |link 52

can be ladmstteifeedbard§up rsubsantiaBy fived pastwplrelptiguiodhgifecd bat covplenpl.eklenpl ary

enbodi it q.n e d : defining
an -open@;eﬁébaiio ple §¢ g%“é? \%ggﬁe?’fs%rmg%{azﬁ v rff%”;‘}%ﬁé” 1%1&?\(?;%?%??;%&%? @g%gﬂg@%%]e feed
bar coupligy ob&her Bhgpeaann® sitd#a fadillidte matmpefifhaht faee link Sengage and nove the
coupler 50 as the feed |ink 52 pivots about a pivot axis X. The pivot axis X

b fi th I ti i t he dli 52 I to th
o O S o B e s S5 Rl Rt ol
the il kst ﬁ@%ﬁ@th%wa%%pé%rtiﬂ In ?%katl,' RORM3 felk 35 @M hdv@ al SaBstRERNY FBinar €Nd

52a of the feed link 52. 119] I'n an exenpl ary enbodi nent, the feed |ink
52 can ehagdtt ehipb Mathtppoxsmahandatigaltdnds Azee 2. oThecabkipradend $2eeis elliptedatdvanci ng

cSserl . 0 5us) U8 9100 AORE Lk LML ST bRB God gk, 52
the feedaRadci?R a shaft 53 (FIG. 1B) extending therethrough. The shaft 53 can be adapted to

pivotally rotate within the first recess 108 of the trigger insert 48, thereby allowing the trigger

insert 48 to pivot the feed link 52. The distal end 52b of the feed link 52 can be adapted to

couple to feed bar coupler 50 and thus, in an exemplary embodiment, it includes opposed arms

114a, 114b formed thereon and defining an opening 116 therebetween for seating the central
i 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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and feed bar coupler 50 are in a distal-npst position, and it provi des sone
freedomto the clip formng and clip advanci ng 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 trigger. [00120] The
particular stiffness and strength of the feed link 52 can vary dependi ng on
the configuration of the clip advancing assenbly and the clip form ng
assenbly, but in one exenplary enbodinent the feed link 52 has a stiffness
that is in the range of 75 to 110 | bs pefterpgydiockepNei: A8 B-FHENRISAUIPM hat i s
about 93 I bs per inch (as neasured at the interface between the |ink 52 and
t he feed bar coupl er 50) and it has a strength of that is in the range of
25 Ibs §g -l enggaeferably that is about 35 | bs. The feed link
52 can &l &5 éluf%grﬁgﬂl ro tiety of materials, including a variety of
pol yrrers, netals, etc. One exenplary material is a glass- reinforced

pol yet [eeri0yiTae patigtlapstiffirbesndatrengh lof thiededd 1tikei2roap vastdependingibrdthbe used,

including gl.ass_reinforced |IQUIg st al, pol yners, glaﬁsareinforced
nyl onsSonigeraten Hohe Pt apEnhroFR ’dfa“ é*resqh@rfgﬂwgﬁ%@ YaRtf 18iORF | ar

t her mopl, ?@E b&h{aeﬁu etdah ﬂgﬁeghw@ JTRREd thRak mw nge%hmo 110186

pol yeste e use eed I nk 52 coul d be fabricated from a
met al ,mclslaﬁdhrrmSe pipfarabdy ﬂﬂaeielabdm 98 dtd Iearmcﬂlr(as desuredait therbicrfate betwesh the mi t ed

erX|bI|t ontrol |l ed trengt h. FIGS. 17A-17 ustrate the
exconpl S 23t e Gy s SO o 4 SRR EEal A Hia0EE S i B

posi tigg, aln%ﬁfrsbm&my tHak Q%Butja% b$ TiRSfebd'Gi 5 B MRAR BRI kOR.a vaheyf eed
bar coupler 50 and feed bar 38 are in a proximal-nost position, and the

feed | oﬁrhat&i’alexm@wﬂjsg memm;eaf palyrectsmejglercti. ndes exeadlay dnatdiial fsepeglassar coupl er

50. revi osi td.on t frusion 86
on the rbf%fae“g%‘%ﬁy"\:{%erifﬂﬁ&o PBW@E ‘ir}ﬁe]{lﬂoéceﬂaﬁawﬁaﬁ“é%& ogid b[eﬁléecglubcgga?% sl ot
88 in th& rbidWrEtiajuneEryshpddlyd&s, gashirfififorddd a§iong e RE®bn-fbebreinfietd Ng 120,

is coupled to the trigger insert 48 and the housing 12 to maintain the

t ri ggeverpipsserfithesg apcheintiler fgenopisstich Kiher-igipéercedibaimasetrpolyners sucdicdéond bi asi ng
member @Fm&e po?yets ersgcoﬂ_??ofzf%lsolét fs@gsﬁpe%tlmeﬁa Bu gﬁog)ﬁggﬁég%{defg%ﬁ me ‘Mi' ch

rotata housi ng ar coupler 50
to mai sichia®sprivg stdebRchchitve teupbiesd dothbantiof eenirnbed fla8biliey dddecoptrotédral - most

posi tion. [1100122] ~When the trigger 16 is actuated and noved toward the
cI osedstFdgit i on, i.e., toward the

[00121] FIGS. 17A-17D illustrate the exemplary clip advancing assembly in use. FIG. 17A
shows an initial position, wherein the trigger 16 is resting in an open position, the feed bar
coupler 50 and feed bar 38 are in a proximal-most position, and the feed link 52 extends between
the trigger insert 48 and the feed bar coupler 50. As previously discussed, in the initial open
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.¢., 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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stationary handl e 14, to overcone the biasing forces applied by the springs
120, 122, the trigger insert 48 begins to pivot in a counter-clockw se
direction, as shown in FIG 17B. As a result, the feed link 52 is forced to
pivot in a counter-clockw se direction, thereby noving the feed bar -28
Attorney Docket No.: 100873-37 (END5521USNP) coupler 50 and feed bar 38 in
a distal direction. The protrusion 86 on the feed bar 38 thus m)ves
distally within the elongate slot 88 in the jaw retainer shaft t her eby
advanci ng the feeder shoe 34 and the cl ﬁﬁ?“@@%l“’éﬁ&séﬂos\ﬁ ?HEHD?ﬁ%Uﬂp)
track. Spring 120 is extended between the housing and the trigger |nsert
48, and spring 122 is conpressed between the feed bar coupler 50 and the
shaf t Q023 t K he
tri ggeg&l}&%épt&&%%ﬁ%%ntl nﬁealsd?g &S]i%\%{%d gﬂﬁgr%ﬁl%& %ar&@gg%&gapg%ﬁgﬁgmf gged bar
38 wil ﬂ1stail9|wuthml thg/elloemmslat &h stthe }almtanposhafulﬁntherebytaldvmcpwhc fasder shoe

protru |on 6 on eed bar 38 w | oned at. the distal end of the
Dl ot 88 Pl PalTeatn Crnstl HEPnSHEFHP Baskanai L] § Bienfeiersed B Bisiber ween
the jaygy t%@m r REGVADURA ¥p fsm%@&n pres3Bd bétGreddthe Wedd babBodpiér ) @MY essed
between the shaft coupl er and the feed bar coupler 50, and the feed

li nk 5ﬂmﬁdmmﬁdé&1 as shomn in FIGS. 17C and 17D. As the feed link 52

fl exes, and nore preferably once the feed Ilink 52 fully flexed, the clip

for m nayAssebhy e Ll DR ASAUALERCH S, BlATR ek BB0ANuT IS LR ik 52

wil | uring-ac \iteiy ormn t he
secondb&to@gﬁepiﬁo acitfoad b vﬁuceheﬁttﬂaaty rb:mﬁ atd’lstggﬁdistlpﬁﬁﬁéﬁ Ha&hisqaoplhbﬂ,rthe
relative to the clip advanci n assenbl y in particular the feed bar 38.

[ 00124 Propyysign 8fpn sheyfeed pas 31804‘% @Oaggwt@e&lst%lwedwéu@ siej 58on the JaKown i n

d
ror e bl i T R oA b BRORabcd B SR LOBTAIRREIRLY 10
and caSpdig 2l wili beduﬂpcctd‘lﬁe;;s&d\lbe%em thersbafecduipéer jladvan@ thetfeedebat bagdet 50posi ti on

dth cl her eb . Wi I f
aoserb ey BAA R RRER eI ORI o). A 1L 3f datsoe bl ary
clip T 9o AYrRABPERRYnd RIEL HAES) fullyHeRSHR: i Yrmhil bRy 1Pe dc?ua?éd' igably

coupled to the trigger Insert 48, "a closure adapted to
coupl e close thagaved 285 Ulhe fbedwllmlqiﬁ Wék reBwin faxdd éumigwmaaon oﬂ}:ﬂe@ﬂlpﬁﬁmltn@t is

dapted t t.h 6 to th h . [ 00125
fra rasrplet Pafestfimg el bR on i a s oo hen B 5ot dilive' s shown
t he cl @&Wip advancing assembly, and in particular the feed bar 38,

[00124] An exemplary clip forming assembly of the housing 12 is shown in more detail in FIGS.
18-20. In general, the clip forming assembly is disposed within the housing 12 and it is effective
to move the push rod 44 and cam 42 relative to the jaws 20 to move the jaws 20 to a closed
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, 54¢ 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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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 p05|t|on the arns on op si des_of &he
trigger insert 48. [00126] An exenpl ary @Htyoginskr Not 1 5088 SLENRYPII G i s
shown in nore detail in FIG 19, and as shown it has opposed arns 126a,
126b that are spaced a distance apart fromone another. Each arm 126a, 126b

i ncl ud i entral
et Sipg A PR, 150 ERB B0 Al O pdsTARPLEL SRR BEUEEN Tt 1 s

adapt edigter inmftet8t 0 a cl osure coupler 58 for coupling the closure |ink
roller 54 and closure link 56 to the push rod 44. |In an exenplary

enbodi t he Xi ma nd 128a, 1 rm12 .12 i pted to
o1 vot a0y eSS obiear iAot i ek Sdbfinhie Breu P Re D,8" 06,
can ingd sme@n if G opFOsedBme 12800K66 i ekt sPRIBQr Bstdrzéaparl &dhh drRrarBMei hereon for
engagi ng the central shaft 54a. The hook-shaped nenbers 132a, 132b extend

in oppBgmﬁ@ﬁdﬂﬁedﬂﬁbn§hﬂbSﬂa&mﬂﬂﬂ&méle&géé@mﬁﬁtwaéﬁﬁmb@ﬁmgﬁﬁtb¢@§Uﬁb link 56
and NS ARUE e cl i1l Blier3d o cf]aedlgt'af%p%lli%ﬁgqﬁg iifiBiello hiig GETS 1262,

126b can be ma o'°one ‘anothef can’inc umren ext endi ng

t her et BibQu@bodpsr 58 d6iejovp g e slvaiire link adlldr 54 addplosdte liak ﬁEV@t}ﬁlpluyh rodtdd. t he
closure link 56 to the closure coupler 58, A P rson skilled jn the art wll

appr ecieteexemakraeaadiment. the Persieal snd dRfa. d a8 of cash apR 196% 4 26k isderied e
cl osur 1kare]1ﬂgm§@ tF?héATS ued Qﬁlylro‘ﬁeH Iﬁn('i @élgl I grlﬂ] s 89h 1h&, EAnngﬁge,%l“pl er 58.

[ 00127 xenpl ary c osure coup own I'n nore detai’l in FIG 20A,
and asesinls) hbok-shaped tmberbeﬂ 1pl2m>d|3ﬁ’mlforpmd theoronSdBoertpaying thet ovotralrsheft $86a, 136b

wi th | yupens 138a, 138p ex erethrou h and ad ed to be aligned
with t!rf a eélzfn?rﬁbetrﬁé 7(?1 ggﬁ’r t‘T“Ig R OBROSHD "?Cé’é’éﬁm ﬁg iligte ehpagemey mate the

t wo COHH%%@ clodie link 88 YhE HeQURLRY hrﬁteroﬁ@eral’[?n@ d'léi'él'eH&'@B@a 4368 6 thP@intd On 58b
that is adapted to mate to the proxi mal end 44a of the push rod 44 (FIG 9).

I n an éX@uplropn be madadi towne anathe, mddbw@nomdmeeﬂlummlﬁé lewigeding cut - out 59
(FIGS. ,20B an 0C) forne erei havi ape_that apted to
Seat t HEDFORHal <RAcEA2 o 10he ToRRD Forlvoral s iF Eptee T 58 68

closure coupler 58. A person skilled in the art will appreciate that a variety of other technigues

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

[00127] An exemplary closure coupler 58 is shown in more detail in FIG. 20A, and as shown it
includes a proximal portion 58a having two arms 136a, 136b with lumens 138a, 138b extending
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.
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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

ot her 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 wth one another. -30 Attorney Docket No.
100873- 37 (END5521USNP) [00128] In other exe enbodi nents, shown in
FIGS. 20B and 20C, a biasing menber can Apen r@ﬁﬁ% & WPUBRI-3 ENRSRIVSNRt 59
to bias the push rod 44 in a distal direction. Such a configuration wll
prevent accidental release of a clip fromthe jaws, particularly during the

ear| Y I g\hﬁ\ S%e%g}l'&rﬁ’em'b dimies! Stobnif FRGS. 4080 dbie %Hagglgorrri%r@ﬂ e#

partlc up TeCh ani sm scusse al

bel ow, b@&n@pdsed azdamttﬁdcﬁtauuplsevfems thB@uitr iog@elin é.ﬁlsfdi directippeSucigaunti | the
trigger 16 reaches a predetern ned pqsitiaqgn, the anti-backup nmechani sm may
al | ow SHHEUIRIAD wﬂhﬁx;%é%ﬁ@mé?m%lﬁeeﬁe|0§ a&lip frem the s, Péﬁﬂ%tHelﬁé%rmg the eAtlyy
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beam can be used. FIG. 20C illustrates another embodiment of a biasing member which is in the
form of a coil or other type of spring 63. As shown, the spring 63 is disposed between the
proximal end 44a of the push rod 44 and the back wall of the recess 59 to bias the push rod 44
distally. The spring 63 is adapted to compress when a proximally-directed force is applied
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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open position toward the closed position, the closure link roller 54 wll
roll within the recess 110 in the trigger insert 48. Once the feed bar 38
and feed bar coupler 50 are in the distal-nost position, as shown in FIG
17C, further actuation of the trigger 16 will cause the recess 110 in the
trigger insert 48 to engage the closure link roller 54 forcing it to pivot
with the trigger insert 48, as shown in FIG 17D. As a result the closure
coupler 58 will nove distally, thereby causing the p

distally. As the push rod 44 advances di éft&'l“FWD“l‘ﬁé“chr?sﬂ%T%ENQBVéH%‘B’d over

the jaws 20 to close the jaws 20 and crlrrp the clip positioned therebetween.
The trigger 16 -31 Attorney Docket No.: 100873-37 (END5521USNP) can
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user.

[00131] FIGS. 21A and 21B illustrate one exemplary embodiment of an anti-backup mechanism
in the form of a ratchet. As shown, the ratchet includes a set of teeth 112 formed on the trigger
insert 48, and a pawl 60 that 1s 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 paw] 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 paw! 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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novenent 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 predeterm ned position, at which point the paw
60 is free to rotate, thereby allowing the trigger 16 to open or close. 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 |[12a, ten teeth, having a size
that prevents rotation of the paw 60 reﬁ&PFWéDwggﬂbtdeFﬁééﬂmﬁﬁﬁﬂﬁ )ng 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 term nal tooth,
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22A- 22Mhargthust rat es the ratchet mechanismin use. Wen the trlgger 16 is
initially noved toward a closed position, as shown in FIG 22A, the pamd 60
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and FIGS, 22D and 22E j tr he trig er 16 retu ng to the open
posi t i R {50a78310 4R eartal e et B arsgmset ot ¢ FIUPLAVTEHORIE an
audi bl QO,SL‘HE’BQWF P FleB el &RLtE hereby allowing the trigger 16 to open or close, as may be

desired by the user. FIG. 22C illustrates the trigger 16 in a fully-closed position, and FIGS. 22D

and 22F 1llustrate 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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the position of the jaws 20. For exanple, a first sound can be emtted when
the pawl 60 engages the first set of teeth 112a, and a second, different
sound, e.g., a louder sound, can be emtted when the pawl 60 engages the
tock tooth 112b. As a result, when the trigger 16 reaches the predeterm ned
position at which the pawl 60 is engaged with the tock tooth 112b, the sound
indicates 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 tri ggerA“l’H““-Y8°°“F‘LN°Fy1°E?7é§('—’:U’“t"ﬂ%%‘l”ﬁ‘ﬁ?)
[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 I ORT ' -k ' : ' j
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illustrates one exenplary enbodi pent of an_over] oad nmechani sm 62, show ng

an expldeyatd apen sppligaisoda si apl/RresrplistEe fBsie¥i2lan i ncl ude an overl oad
housing 64 forned fromtwo hal ves 64a, 64b and containing a profile |ink

66, a tpg@seric. M AGRustAitRiohekxdhbry embodiment of an overload mechanism 62, showing
an exploded view. In general, the overload mechanism can include an overload housing 64
formed from two halves 64a, 64b and containing a profile link 66, a toggle link 68, a pivot link
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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70, and a biasing assenbly 72. The biasing assenbly 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
di sposed around the spring post 150, and the plunger 154 extends through
the spring post 150 and includes a head 154a fornmed 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 extendin
t heret hrough. A proxi mal end 70a of the pitexsey Pockit NpQ 1088533 TERVABIUSHE head
154a of the plunger 154, and a distal end 70b of the pivot Iink 70 can be
pivotally coupled to the toggle Iink 68 by a pivot pin 166. The toggle |ink
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link 68, and profile link 66 are aligned such that the sliding force (resistance to slide) is the force
required to buckle the toggle link 68 and pivot link 70. If the radial load from the closure link
roller 54 against the profile link 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, e.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
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link 68, and profile link 66 are aligned such that the sliding force
(resistance to slide) is the force required to buckle the toggle Iink 68
and pivot link 70. If the radial load fromthe closure link roller 54
against the profile link 66 exceeds the buckling force of the |inkages, then
the pivot link 70 further conpresses the spring 152 as the profile link 66
slides proxinally. [00137] This is shown in nore detail in FIGS 23B—23C
and as shown the opening 64d in the housing 64 a

roller 54 of the clip forming assenbly td‘“P'&S‘FXD%b‘élNﬁstm?sﬁ%”‘&PBP?ZIIBS'TP)nk 66.
As a result, when the trigger 16 is actuated and noved toward the cl osed
posi tion, the closure link roller 54 applies a force to the profile |link 66.
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required to cause the closure link roller 54 to transfer the force to the upper portion of the profile

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,
i 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.

f00139] 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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portion of the profile |ink 66 causing the profile link 66 to pivot. Wen
the jaws 20 are substantially closed and the trigger 16 is alnost fully
actuated, a significant anount of force is required to cause the closure
link roller 54 to transfer the force to the upper portion of the profile

i nk 66 causing the profile link 66 to slide within the housing 64 to
overcone the resistance of the overload spring 152. Wil e the anount of
force required to actuate the overl oad nechanism can be greater than and
can increase relative to the anount of f &fteraexRagist Ned 1087 0ERDEREVSs 20,
the force is preferably only slightly greater than the force required to
close the jaws 20 to prevent deformation or other danmage to the jaws 20. A
person. skilled.in the art w,l | eciate that the. resistance can he

bl et e Bg e itone s e SBE LR bF bl rbfidine oS AR G i8S e
profil g tht Adn-Bear Biek. | SucRAlcbhBitrafont Wil fevehadhe faetN@Gqsited 0 ¢Rs6 88 cam 42he
profile link 66, can also have a shape that facilitates correlation between

t he fotlde. ¥)depm peayrniing Wethigite t he overl oad mechani sm and the force required
to close the jaws 20. For exanple, where the force required to close the

j aws 26hA RGr e J |- I : of the
Lot L QRTERARE o ondiuhisRE ark il S G Safidlo LAG: 18 SV pOER s

i nt er f Bhéanduanotthe shape otht raksd 14 in ktlestanet? thatrik adaptddend poéh theeave mewders and to
allow a linear force tq be applied he tri r 16 to close the jaws 20.
Conver_g@q’%b {oper OQWOB‘GF'G@S }&X{H‘F‘ t%ﬂ&q r(?%"e*ggﬁ‘éci”h}i}%’e?(?“r‘?gnon-! i near as
the tri rafifn st tﬁﬁt:ﬁtﬁé firde \R‘Pl%?}f asNe éan%@@ﬁZsEéﬁ(?veg ENDRR 24ddrNE) 9641 SsTOVEd to

t he cl ose p03|€|on, e profile 1ink 66 canh have a non-linear shape that
cor r espoapsfild lnkt déecan dimertforedamv infgorweresiBuding avced fistulnfatinmsurface suchrti|mtent t he

forices required to close the cam42 (FIG 8) from becopm ng,t hi.gh.

[ 001401 < A 655 R A i TG EHIRBPEd TR P T o Qe hett o 0 SEA  he | avs
20 canz Qe 19 Mhe prbAiRAIMkMEGs E@vENSuch MRR BeQbw bR GLeSRe pRAIIE Ankt fiscam 42 t hat
is adapted to push the jaw nenbers 96a, 96b toward one another. As shown in

FIG 8sulshetislbcessexioul thanpreayertian ofitheggofdoknk g6 isatubsiantialiytvontéaye. Ahe force

ke oevan o n AR RCRRS S SR wh P B SR R Qs P PeBbr ace

such t Bad that d¥arfeBr st tdr kdchigEes daamby usdl th REtiMIRINE Prdd Mikedsdlyltetlodtheasses
there over. As shown in FIGS 23A and 23B, the profile link 66 is curved

such t irsts 20nad thyyercemepespash todctyatethg oueriqad machaniss s substantial |y convex
and the upper portion of the profile link 66 is substantially concave. A

[00141] A person skilled in the art will also appreciate that the overload mechanism can have a
variety of other configurations. By way of non-limiting example, FIG. 23D illustrates 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
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person skilled in the art will appreciate that the profile link 66 can have
a variety of other shapes, and that a variety of other techniques can be
used to optimze the force necessary to close the jaws 20 and the force
necessary to actuate the overl oad nmechanism [00141] A person skilled in the
art will also appreciate that the overl oad nechani smcan have a variety of
ot her configurations. By way of non-limting exanple, FIG 23D illustrates
an overload nechanismthat is in the formof a cantilevered beam 170 for
receiving a force applied by the closurattirpgyDoekst Ney 160873-37HENBEASNPD can
have a substantially curved nenber 172 with a bracket 174 coupled to one
end thereof. The curved nenber 172 can have a bendi ng nonent that, when

| oaded with a ter then th di buckl es_t |
ot 0o saEion e PR i etk P BR Ao oTRRentied” bt OF BRY 16 he cur ved

menber 172 such that the bending nonent increases adjacent to the bracket

174. 1 @ows] In Erﬂﬁhé?%ﬂéﬂl%ﬂ@ &nddbeert Ghel adgiciclipiapplidid Ohen sichgleXlipf the clip
applier 10 such that the closure link roller 54 contacts the _concave

sur f aceuaniiydnditpsorfornindicaing e nebpiafidlippreainpg wrihadgiies KucWhlpyinawe

cl osur i e8s { i.gger 16 is
initi a%fﬂm(ﬂ}é§ ufﬂJ[lLe Se%?\dm'fl at],(e flé @ﬁlr}lg%},}?%uﬁ[%m f g?%]e%ng? m%géstép Q%O t he
beam aﬁ(eﬁﬁbﬁrjﬁ érhﬂ@ﬁﬂheﬁlﬁ)f ARVIP Submity helmatcm&eﬂn@mtrtdwamr wheel7 4 @slintindicdtbe
resistance to buckling will increase as the closure link roller 54 noves

t her eoflustd "Ohe trigger 16 of the clip applier is noved to the closed
position. Although not shown, multiple beans could optionally be used in a
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At t or ney cket No.: 100873-37 (END5521USNP) contoured to tailor the
buckl i gnjletaﬁadlraﬂaraorpahmdrwal ﬂlﬂp@thﬂtdefmbmgpmmbam%ﬁgbwtG\fhlcnlhtée lydaeh 74i90142] I n

anot her | ar odi nent rgi-cal _clip appl C ncl ude a

clip %ﬂ? ﬁ%?tqtﬁdfg?’g?enﬁgrmﬁwfg? test ﬂf& Pﬂ%e%h%ﬁ%rg[?@ a‘l',dla} Bt aé(ﬁh? ning in the
devi ceerl@gedMyi theindafaio? Usuatb L F6) Rha U hdéAtbr Rfnibee 844 orhdidicadboe mchdedinant i ty of
clips remaining, FIGS. 24A-25 illustrate one exenpl ary enbodi ment of a clip

quant i ¢an hHamela gatay Oﬁmmﬁggraanna, hefiig an @xemmgylemmdmt tsh@ indiggtemmemberddéuat or
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a cent t}@lrerﬂaqh@er\éf&ﬁQhuwMGﬂﬁhbeﬂ he wheel 74 is adapted to rotate. The wheel
74 includes teeth 142 forned therearound and adapted to be

[00144] FIG. 25 illustrates the exemplary indicator actuator 76 in more detail. The actuator 76 1s
adapted to be slidably disposed within the housing 12 and to couple 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 1s 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 1s 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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engaged by the indicator actuator 76, and an indicator nenber 144. The

i ndi cat or nenber 144 can have a variety of configurations, but in an
exenpl ary enbodi nent the indicator nmenber 144 is in the formof a
contrasting color pad having a color, e.g., orange, red, etc., that differs
from the remai nder of the indicator wheel 74. [00144] FIG 25 illustrates
the exenplary indicator actuator 76 in nore detail. The actuator 76 is
adapted to be slidably disposed within the housing 12 and to couple to the
feed link coupler 50 and nove as the fedtoenDaekalfp-e10EHB-FHENPEREVHEY 38
are noved. Accordingly, the indicator actuator 76 can include a protrusion
146, only a portion of which is shown, forned on an inferior surface

her eof d h |
1 angetrontiiot KR e Vet ol PSR o UTfe PR 1A ST Move ¢ e

i ndi caf@medfbreat RF prdvidife PRufRGAgER thyindichRr e 1aar Asanpligpedd aardvedved
therewith. The indicator actuator 76 can al so include an engagenent

nechantosthe dlagdfpesitied apddeded @ﬁaoml%ré@ewrwe%%ta@b thrindicator actaagor TowWHed on
the i nd' C %t% %%ﬁg}é fZeg&l bff%.ﬁsélm%ed lﬂ{ E&u%}ler%é qereﬁptgﬁr%ee Xg;? £ hani sm 148

on the™’ iIsin ormo an al’mha tab forned

on therreasintshmemafn th@mdeagratgot hewileet dglﬂge thé Zeett Om&ﬁﬂhehmulmﬁ,wﬁdaem
i ndi cator wheel 74 is rotatably disposed within the housing 12, as shown in

FI GS. tembremisingibe wheel{7Ade euatpps aelﬂmleitaévamed ingo Gt BACkS@sdfie wi t hin t he

the i ndisk8, BHE denud Rl ANESDIANRHG PERRB0STE Hiq aoRp pBBgtsEeacent to
( ENDS5 ailiidate)vhegl 7ot Nlﬂlsanahe im;ﬁs@pt)elmdswm ot thrdetvéip$ Beicl theaoneastipy eslobpad The
housi ng{y 12 incl udeségh 12a formed therein for ro(¥| di ng vi sual access

t o 1t he Ifhen thaaushcagy eeh’éfa logegfrh@ BPpeag gethe Fandaw hn fogmeg i thp Boysings
posi ti %rég%vc\{l%%né BP6le R&: t6RYRAL feérQ:hPﬁee‘i’{%Yr?dTﬁg Snthdth ﬁ (?BP)? gh@m@@atnq{e

act uat or nove di stall ed bar 38 a d bar coupl er
50. Asadaptadsabtqupy tie eanigagerent 1 2a meeh dri dipsig8y ordepleted. ndi cat or actuator 76
w ||l engage the teeth 142 on the indicator wheel 74, ther eby causi ng the

wheel rotate as a cli adv i, nt ne the

tri ggezébf%g] I anetherAramPlagy gﬁQ%Cﬁ@g “img" ‘?ﬂ'fﬁegﬂ %f’é' %é\‘l\ge Ppan ﬁf’ékmﬁdi cat or
act uat @fecthishPihat i€ addphal tolﬁmeﬁ%@ﬁnmﬁﬁlw%@ 74M8h rétbﬁxgzlhlaﬁewmlbechﬁ two or
three clips left, the contrasting color pad 144 on the indicator wheel 74

will begin comnterpeckwviseriteatomiafigoheingavinsede Whils thhanthbaskimgeaimnism can
have a variety of configurations, in the embodiment shown in FIG. 24B the indicator wheel 74
includes opposed arms 73a, 73b that extend substantially parallel to the axis Y. Each arm 73a,
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 tecth 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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thereby indicating to the user that only a few clips remain. The contrasting
col or pad 144 can be adapted to occupy the entire w ndow 12a when the clip
supply is depleted. [00146] In another exenplary enbodi nent, the indicator
wheel 74 can include an anti-backup nechanismthat is adapted to prevent
the indicator wheel 74 fromrotating in a reverse direction, e.g., a
counter-clockw se direction, after being advanced. While the anti-backup
mechani sm can have a variety of configurations, in the enbodi nent shown in
FI G 24B the indicator wheel 74 incl udesttappydiekkt Ne.nd003Bai7 (EBBSEHAENPeXt end
substantially parallel to the axis Y. Each arm 73a, 73b has a pawl 75a, 75b
formed on a distal-nost end thereof that is adapted to engage correspondi ng
teeth farnmed on the housing.12. ile not sho he carrespondi ng.teeth can
e 1 GPHRRORIC RIS a2 TP L UAVOTH BEAIG.UT B PRUTha otn o TR &R PO eIt ¢ he
housi ngte1A adhde ke gdreis t% A0Wsckida deffenwbiend (dhEd eRfenig Blom e i S

di sposed within the housing 12, the arns 73a, 73b extend into the circular
pr ot r usiromcisnrie thespivnd sith O ftemduringispigingt proesrseesti his meerssaral eeagd blpod s
applied _and the indigator.,wh 74 is r t he ar 73a, o7 an defl ect
over. +fe? Plalalint VEREEbPhnBTRE & il PARhREs rb)Felitie i or (BT

i ndi ca§pgicactipairothud Be 6del deSrifap ehd veBdel ¥r foGed et tHekhuitQo kHesSveksdl.t i al posi ti on,
the arns 73a, 73b will engage the teeth in the housiqgwto prevent the

i ndi cafeordipnglel a sragiedl hp ppRIEr Hgh psel apalier Wecat bedpirp@ired thraugh thet urning to
t he preyi I 1L O Lk ed. d : £\ i that a
vari ot PR Sr BRI Riro oo B SN Al 855 bk M Ridia 2 R Bk et o
wheel siint, pOOthér/ducAST I esenostsp ¥6 nanttitinedposithaipurfgheialvs @Diapuag phe tergeflO can
be used tq apply a partially or fully closed clip to a surgical site, such
as'a vd¥sdihe tggeet 16 %zmﬁi?r} b%%tévatfrqfo|Calp33racféleéﬁbg%a%wace-ds@t%f%ﬁﬁw%aé ket No.:

100873'3&7ti4n'éﬁ\'9%§3&h{§%%et BBARRGOLLGe ?déggﬂ X6 1c%153%8% l:riﬁqﬁ%é&l%lﬂ)e%eﬂiﬁﬂ in the

patienF's body to provide access to a surgical site. can a or access
port i en themitemdel yiseisittie tiop, died irigeerd 6wen ke pgrtiehpanedted us exdiateg Hyrthen t he  ski n

incision.to th rgical .site. ten duri sur.gi cal procedur it is
necess&t4ple 60‘@55’23‘33133’280 r?alcﬁ\%g 1%1?*8 “r?mthﬂg%e(gég?@%&fgwf ﬁcé'r‘at?fﬁi}‘}?, and sone
procedye@s: 1Y tHeR Ablb4s8d td1R1dSEthO harBaBNSully Nos&iW1, 6 the ptRe&@B chiiiks be used
to crinp the vessel or to secure the shunt” to the vessel. Accordingly, a

sur gi cepeated if negepianeto, applycaddiiongl dlips.appl i er 10, can be introduced through
the cannula or otherw se introduced into the surgical site to position the

j aws ZRJO%Q%}% skh%d\{r? ﬁ'l%%.lrt’wi]] 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 1s:
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shunt, or other duct. The tissue stop 46 can facilitate positioning of the
jaws 20 around the target site. The trigger 16 can then be actuated to
cause a clip to be advanced between the jaws and positioned around the
target site, and to cause the jaws 20 to close to crinp the clip. Depending
on the intended use of the clip, the trigger 16 can be partially actuated,
as indicated by the audible sound of the pawl 60 reaching the tock tooth
112b, or it can be fully actuated. The trigger 16 is then released to

rel ease the partially or fully closed clip, and the procedure can be
repeated if necessary to apply additional clips. [00148] One skilled in the
art w |l tcrappiseci ate further features and advantages of the invention based
on t he above-described enbodi ments. Accordingly, the invention is not to be
limted by what has been particularly shown and descri bed, except as

i ndi cat éd byAtshegicahpliersdict lcampesingy | - publ i cations and references cited

h
100145] what : FARRR NS SHBRE R AR TR [ A STl lkien PRy "<

conpri siheeefrom hnhlsppstgednﬁavusrfgrnaedtcrmaggaal andvledetof; coupl ed thereto and an

el ongate shaft ext therefr mw th opp d jaws forned on a distal end
thereof, a chFlip g"sdp g the ¢ ?i‘?ﬂqtetslliégéwg?fgﬁfeé tQ pEpf at l&?‘?&l"&?j%@‘éﬁf to seat
at | east, dIpne surgl cal clip; a feeder shoe slidably disposed within the clip
track and adapted to drive at |east one surgical clip through the clip
track; the feéutder shbodidablyi digposed witiyn deagdipatick endeadpptpd to Heve itilgast omck t o

prevent pro t of. the feeder shoe within the clip track, the
tang beiS'TE} ‘ocg%ttgr(?mtbt F}B\}\Faﬁl‘f’stal novenent of the feeder shoe within the
clip tr ack Mededief 8 hQﬁh @@ﬁ\%ta%ﬁiptéd)toaéﬁgﬁg}(‘{ﬁe El@tri%@%‘fev@hﬂﬁoﬂhﬁ! ally and

to advance a clip into opposed he surgical clip applier of
claim 1mome¢ré|0ﬁt}terfeec¥eeelwebfathm ﬁle&barmﬂéﬂ tlnentanmbmngm@pteddvaﬂwmml of aclip

I nto the, QPRBSEY WP WA wilifn ' Gip Bhbiigagdvancement of the feeder shoe

a feed bar adapted to advance the feeder shoe distally and to advance a clip into the

opposed jaws.

2. The surgical clip applier of claim 1, wherein the feed bar is adapted to initiate
advancement of a clip into the opposed jaws prior to initiating advancement of the feeder shoe

distally.

3. The surgical clip applier of claim 1, 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.

4, The surgical clip applier of claim 1, 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.

5. The surgical clip applier of claim 4, 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 between the jaws.

6. The surgical clip applier of claim 5, wherein the advancer is adapted to remain engaged

to a distal-most clip as the clip is closed between the opposed jaws.
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distally. 3. The surgical clip applier of claim1, wherein the clip track
includes a plurality of openings forned therein for receiving the tang to
prevent proxi mal novenment of the feeder shoe wthin the clip track. 4. The
surgical clip applier of claim1, further conprising a feed bar slidably

di sposed wthin the elongate shaft and coupled to the trigger such that
novenment of the trigger toward a closed position is adapted to advance the
feed bar distally thereby advancing the feeder shoe distally. 5. The
surgical clip applier of claim4, wherein a distal end of the feed bar

i ncl udes, an T@edéaagg@mliﬁdﬁmeedf&1@ine51,gﬁ1&eeiﬂtrcéi feéBbar TMHides ipPuralg of etehics ve t he
distal -nost clip between the jaws. 6. The surgical clip applier of claim5,

wher ei nfarmed ggteamenst adapied dmpngede the tangrtaimove thydlgedsr shag distallxswhen tpdeedd®i p as
the clip i I bet ween the opposed jaws. -41 7. The surgical clip
appliergéyggﬁg%%ﬁg; wherein the feed bar includes a plurality of detents
formed therein and adapted to engage the tang to nove the feeder shoe

di st al | §. wheThd dvegitdetp bpglier iof clainy ¢ dwldkirain aid fged Bar isTéaiptadrtg itheatiggdriby aappl i er

of claim4, wherein the feed bar j.s coupled to the trigger by a trigger
insert HHEBEUNIS MAEd {4 ﬁiggé%geaﬂfdf o il We'@mggﬁm@ thifrigsBrinpasband:3 RIgEMe nser t
and a peQKsTRd rec@B4t Of the feed bar. 9. The surgical clip applier of claim
8, wherein the proximal end of the feed bar includes a coupler that is
adapted to receive a portion of the link. 10. A clip advancing assenbly for
use withA. a sthgsugitalelip pprlpplof elnim 8 owiparéis ithegproximat kndoofithefded hdmipeludestzo seat
at | east one cl isp' a f?eder. shoe .adag ei. E(o slidably mate to the clip track;
the feeldf egﬁlbaéllq‘ii{??ﬁ?jlonrﬁc%{v? %13%“‘038 %'te Tt o engage the clip track, the tang

bei ng adapted to allow distal novenent of the feeder shoe within the clip

track; and aafdtipddbmcingcagitdy fo? usclwahasurghtal §lipegplies baaprigh@t i ve to the
clip track to nove at least one clip disposed within the clip track in a
di stal directFantrackidaptad tor ssalpt hesst B8ichy: adapted to advance a di st al - nost

clip di sposegapiyihbe iPBtedlth BliddbRKatk B fhe Ui WalS $MREYer shoe including a tang
adapted to engage the clip track, the tang being adapted to allow distal movement of the feeder
shoe within 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.

I1.  The clip advancing assembly of claim 10, 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.

12.  The clip advancing assembly of claim 10, wherein the feed bar is adapted to couple 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.

13.  The clip advancing assembly of claim 12, 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.

14, The clip advancing assembly of claim 10, wherein the feed bar includes a plurality of
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11. The clip advancing assenbly of claim 10, wherein the clip track includes
a plurality of openings forned therein for receiving the tang to prevent
proxi mal novenment of the feeder shoe wthin the clip track. 12. The clip
advanci ng assenbly of claim 10, wherein the feed bar is adapted to couple to
a novable trigger fornmed on a housing of a surgical clip applier and
adapted to slidably nove distally when the trigger is closed to advance the
feeder shoe and at | east one clip disposed wthin the clip track. 13. The
clip advancing assenbly of claim 12, wherein a distal end of the feed bar

i ncl udegerdfts fRALARERSin ARl fédtteeﬁgag@% tahglb She tHOREG she GG YheH ihge the
distal-nost clip fromthe clip trac and 1nto jaws forned on a distal end

of a sufegddatisaidved dppllyer. 14. The clip advanci ng assenbly of clai m 10,
wherein the feed bar includes a plurality of -42 detents forned therein and

adapted to engage. the t.an o, t he,f eeder shoe djstall the feed
bar 1 < roved H S andiRERsLaVRY B o D <2 mBl G s P ner e n
a proxi maludescqipldridafterd bevive 4 MeH fod esupling HeTtal badaptethet 6f 4 aegitle a i nk
for coupling the feed bar to a trigger of a surgical <clip applier. 16. A

clip adghmermigr-assenbly for use with a surgical clip applier, conprising: a
clip track adapted to seat at |east one clip; a feeder shoe adapted to

511,031 (g TR0 8 i) ol Pl schfiaPfor e AR sBfcaRlRPhAflel offivafiee the feeder

shoe relativ t he ip track to nove at c sposed within
the clip traeklip track aiaptedko sbiat dedsoome cdipd t he feed bar being adapted to
advance a distal-npst clip di ed within the clip track into ajaw

assenbl y; ana%eéfi‘érﬁ P%?&Pﬁ@ﬁ%ﬁ%ﬁy @Bﬁﬁ?g@qlBt‘?ﬂ‘é clip track and having a
proxi mal - end, thatha} 1.RARS G4V ah& th??éEg&aslPlbé( rdiRhe t%ﬁhe%ﬁlp%%}‘?{o hbREaifRf houses
the clip track, feeder shoe, and tfeed bar. 17. The clip advanci ng assenbly
of cl ai wnd &jp dibpesed withinghgelgxiravklin edtad Hiredtien| and thefead har beigghafapted o
conpressi,ble, and wherein.the feed bhar is adapted to prevent, conpression of
Che’ or afvangs » BRt-BRet ey eemSeb A vk R R ot ErsPoBlE Bl T o

predet er m ned jRPfkdih@IhdfeLAipledao (IR cliphBick hddhdvidCKproximal end that is adapted to

removably mate to an outer tube that houses the clip track, feeder shoe, and feed bar.

17.  The clip advancing assembly of claim 16, 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.

18.  The clip advancing assembly of claim 18, 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.

19. 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; the feeder shoe having a tang; and
a feed bar having a plurality of detents formed therein and adapted to engage the tang to

advance the feeder shoe distally relative to the clip track when the feed bar is moved distally,
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18. The clip advancing assenbly of claim 18, wherein the proxinml end of the
jaw retainer shaft includes an opening forned therein and adapted to all ow
the jaw retainer shaft to conpress wupon insertion thereof into the outer
tube, and wherein a proximal end of the feed bar includes at |east one
protrusion fornmed thereon and adapted to extend into the opening to prevent
conpression of the proximal end of the jaw retai ner shaft when the feed bar
isin a predetermined position relative to the jaw retainer shaft. 19. A
clip advanci ng assenbly for use with a surgical clip applier, conprising: a
cliptr I t Wok :

sl i dabl ?ﬁﬁ?ﬁqﬁﬁaﬁﬁi%ﬁﬁ?i&e{ ?@Skb;%ﬂ%heéﬁ eeeg’léFg’é’ﬁgéfeﬁﬁgﬁﬁﬁﬁggﬁgﬁsg?%ﬁﬂ’ e ¢ e
bar havichigtrackpihardidtaltdirecfiond ehdthe Sedddrarmbelng hdnpeidno advhnaeladisead-niost dipgage t he
tang to , adv nqeﬁi‘%he I,eeder. shoe di st@%ly relative to the clip track when
the feedisparedivdthintheglipiracioiniqajaw apsemflis a) novenent of the feeder shoe
being effective to nove at | east one clip disposed within the <clip track in
a distal direction, and the feed bar being adapted to advance a di stal - npost
clip disposed within the clip track into ajaw assenbly. -44
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