SURG CAL CLI P ADVANCEMENT AND ALI GNVENT MECHANI SM  FI ELD OF THE | NVENTI ON

[ 0001] The present invention relates broadly to surgical devices, and in
particular to nethods and devices for applying surgical clips to ducts,
vessel s, shunts, etc. BACKGROUND OF THE | NVENTI ON [ 0002] In recent years
surgery has markedly advanced through the performance of |aparoscopic and
endoscopi ¢ surgical procedures such as chol ecystectom es, gastrostom es,
appendectom es, and hernia repair. These procedures are acconplished
through a trocar assenbly, which is a surgical instrunment used to puncture
a body cavity. The trocar typically contains a sharpened obturator tip and
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pl aced. [0003] One surgical instrument that is commonly used with a trocar
cannula is a surgical clip applier for ligating a blood vessel, a duct,
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handl e an overload applied to the jaws by the trigger under a variety of

condi t i ortke badegvitieby eisg theqbiyratof (i fo pepetrate the skin. After penetration, the obturafor

1s 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 elo’ngate shaft having a pair of movable opposed
jaws formed on an end thereof for holding and forming a ligation clip therebetween. The jaws
are positioned around the vessel or duct, and the clip is crushed or formed on the vessel by the

closing of the jaws.

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

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



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

| NVENTI ON [ 0006] The present invention provides nethod and devices for
applying a surgical clip to a vessel, duct, shunt, etc. In one exenplary
enbodi ment, a surgical clip applier is provided having a housing with a
trigger novably coupled thereto and an el ongate shaft extending therefrom
with opposed jaws fornmed on a distal end thereof. The trigger is adapted to
advance a, clip.t0.position the cli etween .the ja and, t o, mpve. t he, j aws
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configurations, and it can include a variety of features to facilitate
advancem#dits-and formati on of a surgical clip. In one enbodinent, the
surgical clip applier can include a feeder shoe that is slidably disposed

withint - : IhSi f ' ials heasivihe
surgicalﬁ@%ﬁLgpﬁg%ﬁgﬁhﬁhgrg?%ﬂaggg&g%ayﬁg§%ﬁqgﬁ g%%ﬁ%pg?ys en%%@?ﬁgnt, t he
f eeder sbhogicakdlipber adagis, @ddctsshomeeetonly in a distal direction, such that
proxi mal novenent of the feeder shoe is substantially prevented. The

el ongat e ft i a clip track disposed therein and adapted
to seat §§Rﬁg§§§?§ﬁ§H§§Pg?€§ﬁﬂgﬁip_ The feeder shoe can be slidably
di sposed within the clip track. [0008] A variety of techniques can be used

to facil itk T ptabntIATBRNproHUds Riev@Rhd BEQEs T8 app WL RRE cATclip ea f eeder
shoe. I n one exenplary enbodi nent, the feeder shoe can include a tang

adapt ed wvesselndegeshiiecte] [rponerexerplasy ppleadimentpr Bixgina(clinvprlifg it Providehkavingeder
h ithin t ip.t | i t
snoe Wit g, ]?%Wﬁf‘l Epr&ggeﬁ_ﬁiég%w? g&{p%dt (Wegl B %h e{gﬁéaggg}%gte@(g?ndg% tf‘l&gfg#&{l vﬁﬁlloe d

within the el I acks rack can inc eni ngs forme

t herei n bpposed u@is\fomgdidne disthigend ehqpecV @ht tripgexis Addptedoadedtice afclip thpositemder
shoe within the clip track. In another exenplary enbodi nent, the feeder shoe
can i nclthgddirdetwasy theawe rad ferevhHlie JAEHIOM en Qpe RAsiondP 2 qlosehpesitivrtfed

therein @Hglp%iea&f;p%sftfam%q&%getﬁ%en.

[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
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the tang to nove the feeder shoe distally when the feed bar is noved
distally. [0009] In another enbodi nent, the elongate shaft can include a
feed bar slidably disposed therein and coupled to the trigger such that
novenent of the trigger toward a closed position is adapted to advance the
feed bar distally thereby advancing the feeder shoe distally. By way of
non-limting exanple, the feed bar can be coupled to the trigger by a
trigger insert that is mated to the trigger, and by a link that extends
between the trigger insert and the proxinmal end of the feed bar. The
proxi mal end of the feed bar can include a coupler that is adapted to
receive a portion of the link. The feed bar can also include a distal end
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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 direction. The feeder shoe can include, in one

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

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

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

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

track.

[001 1] 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 of a surgical clip applier. In another exenplary 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 nmethod for advancing a surgical clip through an
el ongate shaft of a surgical clip applier is also provided. In one

enbodi nent, a feed bar can be distally advanced wthin an el ongate shaft of
a surgical clip applier to distally drive a feeder shoe disposed within the
el ongate shaft. and thereby distall dva .at | ip, f.eed bar
can be. aret ars poaiiEag ot SR P e b AR e AP R salin B0 a8 07

housi ng hhBthe ifced ot @ ihQude Pplaxilipdf deent fofmddhkereinahgateadaprtlto edgagomhe
exenpl ary enbodi nent, when the feed bar is distally advanced, an advancer

on the diasg & mevaithefeedpreshpe distallyvhen thecherhbne iemayesidirtelinsn wetithe BIA¥Mvance
the ¢l ! PenPEIHER BRRAR GbLIRU: LRI, igagag,tééf BStaleiRdi{fof OfpEhomaata shaft.

The met hod can al'so include proxi tracting the feed Dar"wthin the
el ongat ebghabtrigdet bfa dungicdletigapplghoe is maintained in a substantially fixed
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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 clip forming assembly. The

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

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

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



the force-receiving nenber. In an exenplary enbodi nent, the resistance
increases fromthe first -4 end to the second end. [0015] The
force-receiving nmenber can have a variety of configurations, but in one
enbodi nent the force-receiving surface fornmed 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 nmenber within the housing, and a second portion that is
adapted to receive a force for slidably noving the force-receiving nenber
wi thin the housing. The biasing assenbly can also have a variety of
configurations, but in one exenplary enbodi nent the biasing assenbly can

i ncl ude a ,spr.i ng di,sposed around a spring post, and a plunger slidably
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overcome the resistance. In one exemplary embodiment, the pivoting assembly can include a

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

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

upon pivotal movement thereof.

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

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 nent, the resistance of the overload -5 nechanismcorrelates to a
force required to nove the jaws fromthe open position toward the closed
position. [0018] While various techniques can be used to couple the camm ng
assenbly to the overload nechanism in one exenplary enbodi nent the canm ng
assenbly noves relative to a force- receiving surface of the overl oad
mechani sm such that the closing force of the cammng assenbly is applied
across the force-receiving surface of the overl oad nechanismas the trigger
is actuated to cause the camm ng assenbly to nove the jaws fromthe open
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opposed a profile link slldably and pivotally disposed therein and having the force-receiving surface
formed thereon and positioned adjacent to an opening formed in the housing. The force-
receiving surface can include a first portion that is adapted to receive a force for pivotally
moving the force-receiving member within the housing, and a second portion that is adapted to
receive a force for slidably moving the force-receiving member within the housing. The
overload mechanism can also include a biasing assembly that is adapted to apply a resistance to
the profile link. In one exemplary embodiment, the biasing assembly can be coupled to the
profile link by a pivoting assembly that is adapted to pivot upon pivotal movement of the profile
link, and that is adapted to slide upon slidable movement of the profile link to apply a force to

the biasing assembly to overcome the resistance.

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

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 force of the overl oad
mechani smincreases as the jaws are noved from an open position toward the
cl osed position. [0021] Wile the overl oad mechani smcan have a variety of
configurations, in one enbodi nrent the overload nmechani smcan incl ude a
force-receiving elenent that is adapted to receive the closing force, and a
bi asing assenbly that is adapted to resist novenent of the force-receiving
element in response to the closing force. The surgical cIip applier can
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i s provi thetrodpacrpgs tbgfmm@ma@g&le@embaSatb%lﬁ@ng]ébrcealg @éphﬂdyo dwupyed
trigger fh” @Q%BJC§9f§80@9r¥cﬁ'a‘}§ec%§]nl 5250 O a‘érﬂ%{ r.%ﬂ!er rﬁ!erlnf))er r81 %r}g
el ongat e <h endi'ng from a housi ng, and a-c ip f 'y coupl ed
to a tri ggedrea¢iding altapRhednipart@olatiattenahg Iaillblaﬁé:‘rﬁlbﬂﬂryllsfa@fdﬁed fmsn partdxnsifaﬂe end
of the elongate shaft to forma surgical clip. The trigger. can be coupled

to the hBUTSECIHAE cleaspt i fp@eaeq%‘a%elﬁrﬁ@ﬁ&Ffirwl&%wé%.cmjmgafg@e KoISRteind t he
clip for a[q Hgnea(ﬁr%mcl}l Ycrcé Qn@&h%ﬁ#ﬁ&lﬂ:”r %eﬁ@Pﬂ)‘ll%&Bss a{{égoﬁcf cgg(% oﬂﬂé fc;r(\%)

sequent i stages of actuation trigger can ective to actuate the
clip advsexeiving clcassae niid &)raéuecdmgng blemkntrcah s]sdea@éme@ﬂosmgtfuammgmatanﬂan thecan be

o i RS B P B SRTRLI S A 3500 e o

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

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

assembly.



assenbly. -7 BRI EF DESCRI PTI ON OF THE DRAW NGS [0023] The invention wll be
nore fully understood fromthe follow ng detailed description taken in
conjunction with the acconpanying drawi ngs, in which: [0024] FIG 1Ais a
side view of one exenplary enbodi nent of a surgical clip applier; [0025]
FIG IBis an exploded view of the surgical clip applier shown in FIG IA
[0026] FIG 2Ais atop viewof a jaw retai ner assenbly of the surgical clip
applier showmm in FIG 1 A [0027] FIG 2B is a bottomview of the jaw

retai ner assenbly shown in FIG 2A; [0028] FIG 2Cis a side view of the
jaw retai ner assenbly shown in FIG 213; [0029] FIG 2D is a cross-sectional
view of the jaw retai ner assenbly shown in FIG 2C taken across |ine DD,

[0030] F i i r shoe for use with the jaw retainer
assenbl yhgﬁ%ﬁﬁEﬁﬁR&él% 65%%@@?§FI G 3B is a bottomview of the
feeder shoe shown in FIG 3A; [0032] FIG 4A is a side perspective view of a
feed bar [(d0b3} THesineatibh gul 86l moge futly and@stbbefrbekiefollowitpeaicaiilef deoripiidn akeh 3B

t hr ough the jaw retai ner assenbly shown in FIGS. 2A-2D; [0033] FIG 4B is a

si de Vi ewC@nmﬁt@np%&twpcwnwgtdwm@eme 'shown in FIG 4A and the
proxi mal end of the jaw retai ner shaft shown in FIGS. 2A and 2B, show ng the

feed baryjohy d]aﬁxcpﬁm IMBle v}wom@ %éraﬂary[e%%éllneﬁ &a %Q%Mbﬁ cﬁp%hﬂ?e}gv' ew of the

feed bar aw retal ner shaft s eed bar in a
di stal - m)st position; [0035] FIG 4D is a side vi ew of anot her enbodi nent of
a proxi nH02&ntGofl Bas dreaqbldmd vewootithe surgicd cipapeot swowmint Gt ha; pr oxi mal end

of the jaw retainer shaft shown in FIGS. 2A and 2B, showing the feed bar in

th t 0036] . FI G 4E id f feed b
a ng Jp;\?vx dg)?él Iﬂg}r Sﬁg? oplsﬁgmg g ha\ni:\{eameﬂbssemﬁg V&fﬁhessurgqcex CF%/)V aSpller Sown i ar
FIG. 1A;

[0027] FIG. 2B is a bottom view of the jaw retainer assembly shown in FIG. 2A;
[0028] FIG. 2C is a side view of the jaw retainer assembly shown in FIG. 2B;

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

across line D-D;

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

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

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

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

proximal-most position;

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

the feed bar in a distal-most position;

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



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

showi ng the feed bar in the proxinmal-nost position; [0038] FIG 4G is a side
view of the feed bar and jaw retainer shaft shown in FIG 4F, showng the
feed bar in an internediate position; [0039] FIG 4H is a side view of the
feed bar and jaw retainer shaft shown in FIG 4F, showing the feed bar in a
di stal -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 bar shown
in FIG 4A; [0041] FIG 5B is a side perspective view of another enbodi nent

f d t hat i conf | : I i t db
e L T e L e e
advanci nthedssidabinythe whoixahalimedt poesort;he j aw retai ner assenbly shown in FIGS.

2A- 2D, the feeder shoe shown in FIGS. 3A-3B, and the feed bar shown in FI G

4A, showng the feed bar in an initjal,  proxinal sition ative to the
clip treOROLFIC M1y awdy deifdre %&i&mp%a“[ sty sl pahoys lni?é- 10, Fowing

Cr 0SS- SefirQiyalar M L@ mbli§oSitibR, advanci ng assembly shown in FIG 6A,
showi ng the feed bar noved in a distal direction; [0044] FIG 6Cis a

cross-sectional view of the clip advancing assenbly shown in FIG 6B,
showi ng 87 H6ed4bara side adwfod yetrapthdi embxidiment oh e pexymateni o a féed bheghgem shoe

and a clip suppl .di sposed di sta .of the fe r shoe. /| di I

directi oﬁfcopﬁgcﬁﬁ%ﬁ%t?'t Qiox’érﬁql’agé 3%%¥ba§vsliegaér&r F%ﬁg%ovi“é&ﬁ%¢§t arbdls%% advanci ng
assenbl yshoRentthe feelilbe infike proxiginmgt pheridreed bar returned to the initial,
proxi mal position, showmn in FIG 6A, while the feeder shoe and clip supply

remain in the advanced position shown in FIG 6C, [0046] FIG 6E js a bottom
per spect [QP88MTEnAGs 2 HEe Xuvatidhs ?egﬁeamnfi pRvETetgings Aheft shogeein FIit 4 showing clip

track of th%rf&djb%Y‘ﬁnra‘?{‘iﬁieP'ﬁédiﬁéfjgm?&r}‘_ shown in FIGS. 2A-2D, show ng the

advancer in a proxinmal-nost position;

[0039] FIG. 4H is a side view of the feed bar and jaw retainer shaft shown in FIG. 4F, showing

the feed bar in a distal-most position;

[0040] FIG. SA 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. SB is a side perspective view of another embodiment of an advancer that is

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

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

track of the jaw retainer assembly;

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

showing the feed bar moved in a distal direction;

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

disposed distally of the feeder shoe in a distal direction;



[0047] FIG 6F is a bottom perspective view of the advancer shown in FIG
6E, showing the advancer in a distal-nost position after advancing a clip
into the jaws of the surgical clip applier; [0048] FIG 7 is a side
perspective view of a pair of jaws of the surgical clip applier shown in
FIG | 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 camshowmn in FIG 8 for noving the cam
relative to the jaws shown in FIG 7; [0051] FIG 1OAis a top view of the
cam shown in FIG 8 coupled to the jaws shown in FIG 7, showing the camin
an initial position and the jaws open; [0052] FIG | OBis a top view of the

cam sho ' 8 coupled to the | ho i.n FIG, 7, show he cam
dvanced B3t FlceD s dar Brvacctinge i P i R peecmp P& o VOGS L BPG. 11 1 s
a top pe%l%%ﬁ% {heGead RWrimad tol RS Hitia [ RBxikARbositon2 SRRiEE HIQ. 6QURKIR the a
distal end of the clip track of the jaw retainer assenbly shown in FIGS
2A-2D; [ 638 shp¢ @ad cdip suppla reropnn thead¥angedipasitin sborein of FiChéCsur gi cal clip
applier showmmn in FIG |IA showing the tissue stop showmn in FIG 1 1

position the jaws sho in_ Fl 7. [0035] FI i,s.a sid
arti a1 SPUPEEEERE A FBRk BrStRtYe by Sraeatuanedy PRl P g e Bl ®en
appl i er gk tiabk &f e jdviictaiddd afLRAHE] shohvipin EHGS. S A2B) sHewRRY thPediahyee ivh ew of a
trigger insert of the surgical clip applier showmn in FIG 1 A, [0057] FIG
15A i s aPsxgBalgeesspedtonje vi ew of one half of a feed bar coupler of the
surgical clip applier shown in FIG |A, [0058] FIG 15B is a side

per spect i i f - l6FS By FI G
15A; [00%09(]ﬁ7 ?@Nﬁés%gﬁé&ﬁ Qﬁgpp%?ﬁivel?{“a"ifgﬁ f{dgﬁ%‘?&gwﬁﬁgﬂ(ﬁ'feﬁ PiIng the T or s

part of adaiig imddartinmgt pagsardbicyadantihga sligr gtk javd of thppirgiesl ciheppliern
FIG 1A [0060] FIG 17A is a side, partially cross-sectional view of a

0or L 20 Sl PB3IEAG eSSBS R AP B b o

show ng i osli
FIG. 14,

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

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

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

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

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

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

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

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

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

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

[0055] FIG. 13 is a side, partially cross-sectional view of the handle portion of the surgical clip
applier shown in FIG. 14A;
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[0061] FIG 17Bis a side, partially cross-sectional view of a portion of
the handle of the surgical «clip applier shown in FIG 17A, showing the clip
advanci ng assenbly partially actuated; [0062] FIG 17Cis a side, partially
cross-sectional view of a portion of the handle of the surgical «clip
applier showmn in FIG 17B, showi ng the clip advancing assenbly fully
actuated; [0063] FIG 17D is a side, partially cross-sectional view of a
portion of the handle of the surgical clip applier showmn in FIG 17A,
showing a clip formng assenbly actuated; [0064] FIG 18 is a side view of a
closure link roller that forms part of a clip form ng assenbly of the
surgical clip applier shown in FIG 1A, [0065] FIG 19 is a top perspective
vi ew of re link that coupl.es to the clos link raller,. shown.in
Flo 3 ReSHORN Saind S iR eRsFR ohg rissSufiafiotofe ek algiotier BT b i e
shown inpdh@® 1 A [0066] FIG 20A is a top perspective view of a closure
| ink coupler that couples to the closure |ink showmn in FIG 19 and that
also forns part of the clip formng assenblg/ of the surgical clip _applier
shown i nl0BF A FIG. A isjasilopamectyqyicy oBonashaf ofc feeshbayicayp @TOftth‘*eS%glé%l&BE i nk
shown in_Fl. - led to the push rod of FIG 9 and having one
enbodi rre"rlfg)h(% S@Q@ilgg}‘tﬁgl%l enent disposed therein; [0068] FIG 20Cis a
bottom view of the closure link shown in FIG 20A coupled to the push rod
of FI G M@oasidFIGavsmigs asidd perspeetiizodewefithe@thea hif afiha deed beanmeniplatisbpos ad
t her ei n; kg({%} FIG 21A is an enlarged side perspective view of an
anti - back chani sm of the surgical clip applier shown in FIG |A;, [0070]
FIG 21B is a perspective view of a pawl mechani sm of the anti-backup
nmechani sosshean 16 i dFbPpepitive ORWAIf afleibl Bk that Brrfis gt oMA¢ltp Alvhdcing
cross-sectional view of a portion of the handle of the surgical clip
appl i er stsewblyiofi thelsargiqahclip spphichghomian §He i Lsackup nmechanismin an initi al
position; [0072] FIG 22B is a side, partially cross-sectional view of a
portion h l - syrai.cal .. i ﬁPﬂQI' - I
show ng ﬁg)gb]gfﬁtG i ?E‘gcl: %gﬁ?ft@gﬁ‘aaﬁyé%sugg’iCSO%‘élﬁﬁ al'l f Oﬁ?ﬁgﬁﬁghé@é{éﬁl%ﬁgé cal

clip applier shown in FIG. 1A, showing a clip advancing assembly in an initial position;

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

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

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

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

of the surgical clip applier shown in FIG. 14;

[0065] FIG. 19 is a top perspective view of a closure link that couples to the closure link roller
shown in FIG. 18 to form part of a clip forming assembly of the surgical clip applier shown in
FIG. 1A;

[0066] FIG. 20A is a top perspective view of a closure link coupler that couples to the closure
link shown in FIG. 19 and that also forms part of the clip forming assembly of the surgical clip

applier shown in FIG. 1A,

211 -



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

anti - backup nechanismin a fully actuated position; [0074] FIG 22D is a
side, partially cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG 22C, show ng the anti-backup nmechani sm
returning to an initial position; [0075] FIG 22E is a side, partially
cross-sectional view of a portion of the handle of the surgical clip
applier showmn in FIG 22D, showi ng the anti-backup mechanismreturned to the
initial position; [0076] FIG 23A is an exploded view of an overl oad
mechani sm of the surgical clip applier shown in FIG 1A, [0077] FIG 23B is

tial - t] | vi f.th | oad [ in FI
15 2 an (HREFREIDRETLbEbT 4IRS ohrils P et BGRB8 Tee i o ¢ e
profile bfniks. 98@R&lingbke emdtfditéntdf PBlabinglelenetf dssosébkicnal view of the
overload nechanismshown in FIG 23B, showing the closure link roller

applying a force to the profile |ink causing the profile link to pivot;
[0079] FIWO8DBS. 26Cas @b@tgwwewé the dopust lllﬁwglpr‘f@rm E%o?&r‘\n@ﬂpleéﬁo 81§ ryseradoad
mechani s | 1 Gi % Ler. .24A is a side
per spect %gﬁi\fngé?ﬁg?méé E(;Tc?}ﬁ)e?éﬁghgl t?%%ﬁ?@%@o@%ﬁ%% gg%ldttﬁéarggm gical clip

applier showmn in FIG 1A [0081 ] FIG 24Bis a side view of a clip quantity
i ndi cat of00REEIG. ghdwnan enldged si@elpsrsfe0082YiewbGan @8i-bakap trephapenspigbe i ve vi ew

of a clip quantity actpator se with the clip quantity indicator wheel
shown i ns‘i*—*g’é.gl élﬂ;a\é[’lﬁ)‘?ﬁ ‘]’W?ffrdglgzé&i s a side, partially cross-sectional view
of a portion of the handle of the surgical clip applier shown in FIG 1A

showi ng nveNERL. 208 i§ HBerspdcRv iR tdf b paRtibeHafismaf thd fati-RR k@i hechaiRnc! 1 P
gquantity indicator wheel of FIG 24; and [0084] FIG 26B is a side,

parti al | yhayroiedIgettional view of a portion of the handl e of the surgical
clip applier shown in FIG 26A, showi ng further novenent of the clip

quantity [(ﬁﬁtl }I?I@'QZRfis ggiﬁ"e, partially cross-sectional view of a portion of the handle of the surgical

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

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

position;

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

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

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

position;

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

position;

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

shown in FIG. 1A;

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

-12-



25 and the clip quantity indicator wheel of FIG 24. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON [ 0085] The present invention generally provides a surgical
clip applier and nmethods for using a surgical clip applier to apply
surgical clips to a vessel, duct, shunt, etc., during a surgical procedure.
An exenplary surgical clip applier can include a variety of features to
facilitate application of a surgical clip, as described herein and
illustrated in the drawi ngs. However, a person skilled in the art wll
appreciate that the surgical clip applier can include only sone of these
features and/or it can include a variety of other features known in the art.
The surgical clip - 13 applier described hereinis nerely intended to

represent_certain ex | ar.y, enbodi nent.s. . [ 008 FI. | A i.ll.ustrates one
oot o i el R ATR itk IR TR brondh & B e piabls 1 " 30°° goner al 1y

i ncludes a housing 12 having a stationary handl e 14 and a novabl e handl e or

trigger [B7gtmat 236 id pRiialy dosauationd fiow bhticRobgdaddndBaniéi sRd Wi gakIe. shaf t
18 extends fromthe housing 12 and it includes a pair of opposed jaws 20

. . .op :
formed oP3B sHpwingltheatiesurhidnlewiler applying aioresgo shesupliedimk cawsingthe pradilelighnigat e
shaft 1 ;vggn be rotatably coupled to the housing 12, and it can include a
rotation®Knob 22 for rotating the shaft 18 relative to the housing 12. FIG
1 Billustrates an exploded view of the surgical clip applier 10 shown in
FI G | A [(81g] EFlte23aid ops sppotipovientos andthdr embedideacsf dnederladmechanismebt udsel ow.
[0087] FIGS. 2A-12 illu?trate exenpl ary enbodi nents of the various
component&hgruigkal diAPPl9%8  of the surgical clip applier 10. In general,
referring to FIG 1B, the shaft 18 includes an outer tube 24 that houses

the shaf NeA § & | EWWE8 cBp h@tifyehaichiop |sMre?@1 Bi3Yi N9
Eoo@@qnm@nng%zaM@w ?ﬁsyf;@ﬁvé e ﬁ% @dgftlf haic h@h@eﬁ%@tﬁés r%?&?)gw%/

C
aj aw retai ner shaft 28 clip track nd a push rod channe or med

t her eon. apphier jhaws in 20G.clavi be configured to mate to a distal end of the clip
track 30. The shaft assenbly 18 can also include a clip advancing assenbly,

whi ch i .embadi : i ncl f : h [
ad;gtehnp%gggﬁsﬁgﬁgﬁ{ym |?§8§E %&PﬁﬁﬁﬁhQﬁg%%%fgh?gggﬁx%5§$@fégéé;cgtal:eries

of clips 36 positioned therein, and a feed bar 38 that is adapted to drive
t he feed@ossiiae. 3gistdop pelipectine viel ¢f atdliggkiardy ackhetof feedsebaith 88 clipquaniicy ude

an advancer assenbly 40 that is adapted to mate to a distal end thereof for
advanci nidicagr $heslshe¥r ithiGo2fnt o the jaws 20. The shaft assenbly 18 can
[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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also include a clip form ng or canm ng assenbly, which in one exenplary
enbodi nent can include a cam42 that is adapted to slidably nate to the
jaws 20, and a push rod 44 that can couple to the cam42 to nove the cam 42
relative to the jaws 20. The shaft assenbly can also include a tissue stop
46 that can mate to a distal end of the clip track 30 for facilitating
positioning of the jaws 20 relative to a surgical site. [0088] The vari ous
conponents of one exenplary clip advancing assenbly are shown in nore

detail in FIGS. 2A-5. Referring first to FIGS. 2A-2D, the jaw retaining
assenbly 26 is shown and it includes an el ongate, substantially planar jaw
retainer shaft 28 having a proximal end 28a that mates to the outer tube

24, d i | . 28b.th i. j VWile -14
24 20 Sl SN 0ATE ot PR L T oo B L o 1t o

retainer shaft 28 to the outer tube 24, in the illustrated enbodi ment the
pr oxi mal [(@8d] 28a 1Anthisdes oheetdin@Baryfsorgivatclipappbaplds exb shodestht hbp epfliet héit ar e
adapted to be recejved wi.thin correspondi ng hol es or opepj ngs not shaown)
formed i BenerlyguRletes e lpEsp 12 hrdnsa SRR nepgler drnaa @W@Q"&Rﬁn@ﬁéf TP\ t he

opposed i t i 8 t j . In
PP it g?)?Vo‘?aflly c'ag,&ltta& %fhgﬁbuﬁﬁgiu?. 2n Lignged éh%gti ] gcé&tetnfgs frﬁgm@h&gg%pg

particul ar, the cut- ows  the opposed es o pr oxi end 28a
of the jamd it@tchidess psihaf ¢pp@8ed jowb@0 drompd s 8 distal ewhthdreod fre caimpiper sungieal t he

jaw retai ner_shaft 28 is._jnserted in the aquter .tube 24. 1ce th eeth 31
re " al | GhiodT deneeianed b ESHbs oy e puiade Hefobe Ol aanSuleR he

proxi mal (#ithnd@db 95 fN6taliANMhe BRI O RNatSRAS the 2Budthd |2.MBIGUNB ifiGstialeS 2T 1 i Nal ,
unconpressed configuration thereby causing the teeth 31 to extend into the

cor r espoaxtiledgdopenphids sergicengipgpepti¢re Ophewn ipHlG. Ad, eid the yarielissemparenty will nor e
det ai | bﬁl8m1.'th resgﬁgg £9 @IG. 4A, the device can also include a feature
to preve ¥ ﬁ%@%ﬁﬂgggr e%# ?ﬁe'opposed sides of the proximal end 28a of the
jaw retai ner shaft 28 during use of the device to prevent accidental

di sengageousni FIofS. R Ael 2t ifledtint Séx ehiplury lBoditiests of the&aiddus doB(PpBREntPofMaE kleiftyl 8of
techni ques can al so be used to mate the distal end 28b of the jaw retainer

shaf t 280t HesHgicpbikip apolicrdndy eeneral. Refrering 1PddEy HE.dbe ErvbiddiirelRdesiRoulr st al
end 28b betz.ﬁ‘?ha'ft Aset ﬁ%%gmé%lﬁmfeﬁts?\ghikﬁ&lquaﬁdéz?i/aW RlaifiH} éé%%ﬁlg?ﬁ %gﬁ h 78

formed therein for nmatl W correspondi ng protrusions or te or med
on t he j aywsv 2finasahadh2&with alo&p tiasic 3G seith push it eéhanokd BAifdrnivel tharead. tTherj@spect

to FIG ZO ce-ill_lhbee (‘:[o?lgtgtpre t80 r('railatle?gv a %isPali (e)r)l( | g?itl'le gl?g ttrailcinjo(.)fThte gﬁatj[ %\g,esm (})f ltS%ar? Slso
include a clip advancing assembly, which in one exemplary embodiment can include a feeder
shoe 34 that is adapted to be slidably disposed within the clip track 30 to advance a series of
clips 36 positioned therein, and a feed bar 38 that is adapted to drive the feeder shoe 34 through
the clip track 30. The feed bar 38 can include an advancer assembly 40 that is adapted to mate to
a distal end thereof for advancing a distal-most clip into the jaws 20. The shaft assembly 18 can
also include a clip forming or camming assembly, which in one exemplary embodiment can
include a cam 42 that is adapted to slidably mate to the jaws 20, and a push rod 44 that can
couple to the cam 42 to move the cam 42 relative to the jaws 20. The shaft assembly can also
include a tissue stop 46 that can mate to a distal end of the clip track 30 for facilitating

positioning of the jaws 20 relative to a surgical site.

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

wel ding, to a superior surface of the retainer shaft 28, and it has a
substantially rectangul ar shape and defines a pathway 32a extending

t heret hrough. 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 w ||

appr eci at sangiyue! teefiqusscandheysad prymatg dheprinabendigieof tstawaeainepshefidBide a
ush rod : fract]d I . . I g thin the

Cl ongat e TERaRT fpg 28y e NEEHIL Ehbdiin R IRIROLnR] ol o RHA 0% HH oHhtd

further shopposedsifids@ereAha Bre 4dapied v beteadinddnyitlaia semtdpyndg belas ad gpeninpe| ude

a cliptrack 30 mated thereto or, formed thereon. The cli rack 30 is shown
mat ed t o<r@ﬁsh0mnéf<?w3}%mef%é e Zf‘hfg]da\/sult-atl%r9nf§m%§§?&emz%§t Alggrsithe @ppatds
di stall ysig@svmﬁe [%rbﬁingi'l §+cﬁi8aet8(ae%gbgopfo bhf a kg, TR H&HREAr, S - 08824 154ls! ow a

distal end 30b of the clip trac O to be substantially aligned with the
j aws 20. theroppesed sidbeoiché proimaa lkend 084 of thojafv rgtamed shadt etatbeabmpeasd tomad and

preferably a gseries, of «clips th in. Accordingl t lip.track 30 can
el ude iraelr vhdkepury Euibe ha8afininar & faadet wee 05 Cobfrbifibatecgs

of one 0511%5@& Qith!thdSoriedsI iy opekiads MRt odthaubens tRf prbiighal bado B aaiehe jawi al |y
aligned with one another. In an exenplary enbodinent, the clip track 30 can
be conf regainerdhafo2&wat retyo ta its eveging}, wicpparessed configurgron-thérsosasingiherieaih t he
cliptra 30, . dur.in manuf act uri ng. person skilled in the art wl|

appreci at b s g P B e CoRRERE S b oA B ik 30 can
vary depgiagi dighibeldwW &ithhedpect t6 FES, 48k otk icaA1as ineludeh fedtiR$e plRVerdt her

cl osure devices such as staples, adapted to be received therein. Mreover, a

vari ety efmpiessen oftheconmpepdesides ahthseradwal endrde ehtheodw setainershelt 38 Rurdeg useo
retain a ghl ﬁexa&ot@éﬁ{ev\%llt Jl&d@ﬁta?&i?é%g%ﬁ}eﬁpﬁ t%e fepth3 11099 e ol 1l track 30
can al so I nclude several openi ngs or e erein for receiving a tang
82a formed on a feeder shoe 34 adapted to be disposed within the clip track
30, as wd0B9p& variety of techniques can also be used to mate the distal end 28b of the jaw retainer

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

substantially co-planar with the jaw retainer shaft 28.

[0090] The jaw retaining assembly 26 can also include a push rod channel 32 formed thereon for
slidably receiving the push rod 44, which is used to advanced the cam 42 over the jaws 20, as
will be discussed in more detail below. The push rod channel 32 can be formed using a variety
of techniques, and it can have any shape and size depending on the shape and size of the push
rod 44. As shown in FIG. 2D, the push rod channel 32 is fixedly attached, e.g., by welding, to a
superior surface of the retainer shaft 28, and it has a substantially rectangular shape and defines a
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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di scussed in nore detail below. In an exenplary enbodinent, the clip track
30 includes a quantity of openings 30c that corresponds to at |east the
nunber of clips adapted to be pre- disposed within the device 10 and applied
during use. The openings 30c are preferably equidistant from one another to
ensure that the tang 82a on the feeder shoe 34 engages an opening 30c each
tinme the feeder shoe 34 is advanced. While not shown, the clip track 30 can
i ncl ude detents, rather than openings 30c, or it can include other features
that allowthe clip track 30 to engage the feeder shoe 34 and prevent

di stal nmovenent, yet allow proxi mal novenent, of the feeder shoe 34. The
clip track 30 can also include a stop tang 118 forned thereon as shown in

FIG 2B, that is effec ive, t a by a corres for med
on the 1 BWAEAS SiBeaiahid i Sodne STt dkaiy Fefinfikes raiert s b Ena

di st al - mpgd  RRKYotH AL Rt orP& thles i UBREipRBILR W lsTéia%w%tr@@ea g iddfor an
have a variety of configurations, but in one exenplary enbodinent it is in
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portion of .the ¢ track o] eret h, -16
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30. Wiile the feeder shoe 34 can have a variety of conflguratlons and a

vari ety ofipsohérein. Asedndinglie theccdin tioek 88 ean ngludy @np@wd Slféﬁsratlh Gy §Ab thaearecl i p
track 30 n exe odi nent t.he { eeder 0 rally

el ongat ea%alﬁ)gs O ST P Oﬁ?o%f{g?wﬁnfongr%mc?r flaﬁs theﬁ%‘s %‘ﬁﬁm gz{%ﬁe ?t}g’ [%a? “end 34b
can be aslﬂsmyeﬂlggu@d GitBdheatdiBer. Pk SXENBRIpIAFPSibediment, fhetcll'lF @ik PO tdndk 30 to
push the clip(s) through the clip track 30. In the ustrated exenpl ary

enbodi rremnﬁguwé telbent aoug fverevelifsshal atssirerdispederl yithis g gbp teey 3G diytrigng a v-
shaped b nuf 8rr1rté%o Of agﬂhénﬂn part Q,' rec?aqgthgitélt%f:?ﬁ 3&% éget, ﬁﬁ'&jg gufguratmn

rect angu ncer 40 to

engage aoﬂﬂhs 'Ecﬁ]b tridksI0 déhlvaryai%@exﬁﬂﬂg’idﬂﬁﬁe Islﬁaple,ﬂshﬂ: hﬁtﬁconﬁgu@tlaﬂof éfpsyérldthdpe
dlscussed in nore detail below The distal end 34b can, of course, vary
dependi nglogie dpdces HET autapissorrlapted thie epsiyed berepy HYpregy sty aiehpedpihars m

bei ng_ usadifid G davingesdOra AARRK 10N AN NRipSEIPLARNETBRM TR, ¢ he

f eeder shoe 34 can a so 1 nc atures to aC| sta venent of
the feedé8. shoe 34 within the clip track 30, and to substantially

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

t hereof and angled proximally for engagi ng one of the openings 30c forned
inthe clip track 30. In use, the angle of the tang 82a all ows the feeder
shoe 34 to slide distally wwthin the clip track 30. Each tinme the feeder
shoe 34 is advanced, the tang 82a wll| nove in a distal direction from one

OB 19 8851 e PSHBS P 0300 Ko s PP S S TR SORBRRIEDY ©

feeder shapicddo blredlyM@MiHRL1RE earbiEl thy clipPtrdcR30r WHIR thd Ged@sByé swsanrmehl on
as will Eg@aescrlbeg |n12%?e detg?l beﬁgw [0095] In order to facilitate
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nove the Istally a pre eternlned tance wt he clip
track 30 sha"ﬁbdabrfghtqcbnh)m of38clipa hehigstal lbed Btvalsb mpku)désrmjebtjangular-mpWHot¢}n34ct S

initial position, nd the the inferior al | ow the tang
8ob o BT ferie o R haeanter 4 tages e R Bgni aivasge t o e

previ oushay,snot dwileBEculel iRt il b Gat mee&stapénfa%r4btcaﬁrbftcaﬁ}9§ véa, 82b
and openings 30c or detents 84 can be used to control novenent of "the

feeder sHemn@ingwi i aonfiperaon of the elak ogothe] dew6] mpchapisey boing bsedvetit thened, t he
f eeder shoe Sﬁ)can al so include a stop fornmed thereon that is adapted to
stop nov Rert of the feeder shoe 34 when the feeder shoe 34 is in the

di stal -nost position and there are no clips renmaining in the device 10.

Wi | e t hepBU PR dmatheh@iéehphary aimbedisheot, thededdkt ok 38 icanslso fricla3e ffuraind 3B
illustrate a third tang 82c forned on the feeder shoe 34 and extending in

an i nf er fasHitE st memeneH Oéﬂtfaf@@q@gsltqeé‘lg’flw thgshp tragk (e tompsippfiakyd on t he

clip prevent proximal movement of the feeder shoe 34 within the clip track 30. Such a configuration

will ensure advancement and proper positioning of the clips within the clip track 30, thus
allowing a distal-most clip to be advanced between the jaws 20 with each actuation of the trigger
16, as will be discussed in more detail below. In the illustrated exemplary embodiment, the
feeder shoe 34 includes a tang 82a formed on a superior surface 34s thereof and angled
proximally for engaging one of the openings 30c formed in the clip track 30. In use, the angle of
the tang 82a allows the feeder shoe 34 to slide distally within the clip track 30. Each time the
feeder shoe 34 is advanced, the tang 82a will move in a distal direction from one opening 30c to
the next opening 30c in the clip track 30. The engagement of the tang 82a with the opening 30c
in the clip track 30 will prevent the feeder shoe 34 from moving proximally to return to the

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

[0095] In order to facilitate proximal movement of the feeder shoe 34 within the clip track 30,
the feeder shoe 34 can also include a tang 82b formed on the inferior surface 34i thereof, as
shown in FIG. 3B, for allowing the feeder shoe 34 to be engaged by the feed bar 38 (FIG. 4A) as
the feed bar 38 is moved distally. The inferior tang 82b is similar to the superior tang 82a in that
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track 30. The third tang 82c is positioned such that it will engage the stop
tang 118 on the clip track 30 when the feeder shoe 34 is in a distal-nost
position, thereby preventing novenent of the feeder shoe 34 and the feed
bar 38 when the clip supply is depleted. [0097] FIG 4A illustrates an
exenplary feed bar 38 for driving the feeder shoe 34 through the «clip track
30 of the jaw retaining assenbly 26. As shown, the feed bar 38 has a
generally elongate shape with proxi mal and distal ends 38a, 38b. The
proxi mal end 38a of the feed bar 38a can be adapted to mate to a feed bar
coupler 50 (FIG 1B), which will be discussed in nore detail below The
feed bar coupler 50 can mate to a feed link 52 that is effective, upon

actuation of, the, triqgger 16, to IZ he fe di sta

T oot i ool beaterimRo Ry afskraf g el b oo B dRly. 3Rl og b
38b can hemadanhettell BaE @nleAgaR tRvBRGEfand 82b 4 moex@EBEaaEyshoenhaftamnt s of
which are shown in FIGS. 5A and 513, that Is effective to drive a
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[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 S0 (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 proximal end 38a of the feed bar 38 can include a feature to
prevent compression of the opposed sides of the proximal end 28a of the jaw retainer shaft 28
(FIGS. 2A and 2B) during use of the device to prevent accidental disengagement of the teeth 31
from the outer tube 24. In one exemplary embodiment, shown FIGS. 4A-4C, the proximal end
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rectangul ar cross-sectional shape with rounded edges, the protrusion 39 can
have a variety of other shapes and sizes. For exanple, as shown in FIGS. 4D
and 4E, the protrusion 39' has a cross-sectional shape that is somewhat
triangular with a tapering end that is adapted to extend between the teeth
31 to further ensure that the proximal end 28a of the jaw retainer shaft 28
can not be conpressed during use of the device. Mdrre than one protrusion
can al so be used. For exanple, FIGS. 4F-4H il lustrate another enbodi nent in
whi ch the proximal end 38a' of the feed bar 38 includes two protrusions

39a, 39b forned thereon and spaced a distance apart fromone another. The
two protrusions 39a, 39b w il prevent conpression of the proxinmal end 28a of

pos 1 on v Ea bR e B e el bR RER RRacq BatSnihe SRR PEbe - ot
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jaw retai ner shaft 28 can only occur when the feed bar 38 is at an .
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bar 38 can .i ncl ude ei een. det ent 84 fornmed therein r delivering
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tinmes, her eby advanci ng seventeen Clips into the jaws 20 for application.

The det etitbs 284lueingussl of dhe gavisee Vel loFle§ud A6t instrate pproonsomAdhineng 2 0 ensure
that the feeder shoe 34 is .engaged and dvapced. by t feed bar .38 each
e 1 e v EEuTaLOSE o BRE AR % BOTe s R Fuinh s " 3hud¥ ofer e a
feature bhefsbéstndlshes aFREREmPIE, HADVERNR M FIONS. tDaind heethe PadtrdRnriel iakiave to
the clip track 30. Such a configuration will ensure that the feeder shoe 34

i s advanewgs-gechprad shape Mias iogiesthatislangudas vith mieperig end itlipg éradapted & adendat ed,
thereby BEVARFIAYeth 31 to further ensure that the proximal end 28a of the jaw retainer shaft 28 can
not be compressed during use of the device. More than one protrusion can also be used. For
example, FIGS. 4F-4H illustrate another embodiment in which the proximal end 38a' of the feed
bar 38 includes two protrusions 39a, 39b formed thereon and spaced a distance apart from one
another. The two protrusions 39a, 39b will prevent compression of the proximal end 28a of the
jaw retainer shaft 28 when the feed bar 38 is in a proximal-most position, as shown in FIG. 4F,
and when the feed bar 38 is in a distal-most position, as shown in FIG. 4H. Compression of the
proximal end 28a of the jaw retainer shaft 28 can only occur when the feed bar 38 is at an
intermediate position such that the teeth 31 are positioned between the protrusions 39a, 39b, as

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

-19 -



only a single clip into the jaws 20, Wile a variety of techniques can be
used to control the distal of novenent of the feed bar 38, in an exenplary
enbodi ment the feed bar 38 can include a protrusion 86 formed thereon that
is adapted to be slidably received within a corresponding slot 88 (FIG 2B)
formed in thejaw retainer shaft 28. The length of the slot 88 is effective
tolimt novenent of the protrusion 86 therein, thus limting novenent of
the feed bar 38. Accordingly, in use the feed bar 38 can slide between a
fixed proximal position and a fixed distal position with respect to the
clip track 30, thereby allowing the feed bar 38 to advance the feeder shoe
34 by a predeterm ned distance with each advancenent of the feed bar 38.
[00101] FIG B5A illustrates one exenplary enmbodi nent of an advancer 40 that

i s adapt Buthedeyige £0. By wapef aprstinmtingfyarpls, Be fecHdar doepngasludgeighiacngiiars i s
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opti onal Fy be integrally formed with the feed bar 38. The distal end 40b of

t he feedabanc@®yithe fepd bliret&adakly timddlt ek bay 38dvadverced. clip into the jaws 20
and thus the distal end 40b of the advancer 40 can include, for exanple, a

l'i p- 0 h v Ih | i p- h 90, h
var Loty DOOERdbe e dP ARG IR D el S s Rl R AR R R 8™

el ongat efeed BaPs Mlatibe B the s Ha&(of GuoRd contidufiodivill @hsedthat the fedbr $hoe 34
seating the bight portion of a clip. The shape of the recess 92 can vary

dependi nif agmanchéa pepdeteaningd dislnsd pah Hmedhe HRSUTHE igptpatedrrerebyadvasicing- pusher

pendi ni e perdeou e Tetatyatedriferetyzg
To a1 oo P aBlEio T dRE R oy ek B BRE L ool b B4 B el Ind ARRCCT

the cli popmushaiienienibefecd®ar 38 et extethpldiy embbdimehi the foeddkir Bcdndndugge a
clip, while the remainder of the advancer 40 extends substantially parallel
to the cPioyusipndk fagmed thergondpatiis pdapterde b slidablyieseived arifiime gosporfipget of a

clip- p“ﬁ?@@? formQ indhe A L%%Xr?ngl%rftf%Q'The'léh mistgsgiepgé [ERfective8 limit
clip-pusher nmenpber 90" is “slightly nore narrow and 1t has a small recess
92' f or nesvemerttoéthdipsdtalsiomiSttheraoh, thue timating rhoveuset of thé éeed beritc ehccdBlingy

engage apndus% t Ve egde ba?r}|8¥:artl S ?de Ietsvséaéln-antcg(seﬁ p%x‘irﬁalc}g‘ogi?igg gﬁld Xmﬁg(gci (ri]istta Sos%iolnpwi%hr ack
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.

[001011 FIG. 5A 1llustrates 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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30 into the jaws 20. This is due to the positioning of the feed bar 38,
which is slidably novable between a fixed proxinmal and distal positions, as
previ ously discussed. [00102] FIGS. 6A-6Gillustrate the clip advancing

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

a distal- nost clip into the jaws 20. The conmponents in the housing 12 that
are used to actuate the clip advancing assenbly will be discussed in nore
detail below [00103] As shown in FIG 6A, in the resting position the feed
bar 38 is in a proxi mal-nost position such that the protrusion 86 is

posi tioned proxinall ithi,n the elongate.slot 88 i.n the .ja L ner shaft
D6, The ' ettape ghiaebsk ¥iou e S ATARME s Qg ie b with MR A Ol g

the devioggitubhdhass POsf theidvanesn 40s 8ach 4 dudfif@edet alidwaahd4lip-usher @ember 90
proxi mal - nbst position such that the  superior tang 82a on the feeder shoe
34 is enigaytandute therahip GackR P tmengassa clay while die repanperp!socadvanesy Agexterdst he

clip tr a&l%ftgﬁtéatllgngrfaggﬁtﬂtth@ AT '30”%Y§.§?‘ﬁlu&fatés %ofh%?%&ﬁgﬁﬁg%m% i(ran%ﬁfjoftahe

inferior n the shoe I'S positione en t I rst

det ent 8dlip-puHerthé@nise OOt ad@tiedmicer 84 2nithis bdodiardt, barclip&ushdraienttiead0'tihe
inferior tang 82b is biased in a superiqr direction gy the(I ed _bar 38. The
det ent s SN MO} hagasmadlerestPs &ymeAtn e dstajaness gnd Bgeeol dpwise, 5ng

the openjag§yandd%oldn feggge hhcpa&qaﬂé‘é;?réoth@gﬁtzhm{ 8h SSULEN i thin! the as 0% -

30c2, etc. iIs furth shown in , a series of clips 36, |abeled

sequent i 30 Inyo ths j836:120. 36125 is due tBhe poditidni@Gof, thd fed Hart Ite wiichtiaklidmbbtmowblep, are

posi ti onged mﬁth%n the.cli tiack BQ.distaI of the feeder shoe 34. [00104]
5515 1stilé),os 0

Upon act BEIVFOY BFedimiexima BS-ARBEVIYFLY BV ddvanced distal |y,
causing the protrusion 86 to slide distally within the slot 88. As the feed

bar 38 nmyves)diesBABG itiheratdhe tliphdvandig hABALEZR us) ab i faersien FEHOe 34 Wil |
slide into the first detent 84, in the feed bar 38. Further distal novement

of the feRdlustrtea®viginent ofdhskeed har 38 wighin hercdipdrag 30 tordyarpgghe ferderishdet4 or
tang 82b . inik 3 e 21
suppl y_ bt ggIteRe MaTtCS (A2 ARk IRk SRR RO - BER ikl
prot r usi post&6p abutis jhwe20l Shatonpoaemt it the hehsdipgE hatsdrotised88 aétatt ke dlipw

retai ner shaft 28, the feed bar 38 is prevented from further distal

movenent 2dvRpcipgssembly gyitl bg discyssed mapersdelel Gelowa has advanced a predet er ni ned
di stance to advance the clip supply

[00103] As shown in FIG. 6A, in the resting position the feed bar 38 is in a proximal-most
position such that the protrusion 86 is positioned proximally within the elongate slot 88 in the
jaw retainer shaft 28. The feeder shoe 34 is disposed within the clip track 30 and, assuming the
device 10 has not yet been used, the feeder shoe 34 is in a proximal-most position such that the
superior tang 82a on the feeder shoe 34 is engaged with the proximal-most or first opening 30c)
formed in the clip track 30 to prevent proximal movement of the feeder shoe 34, and the inferior
tang 82b on the feeder shoe 34 is positioned between the first detent 84; and the second detent
84, in the feed bar 38, such that the inferior tang 82b is biased in a superior direction by the feed
bar 38. The detents 84 in the feed bar are labeled sequentially as 84, 84,, etc., and the openings
30c in the clip track 30 are labeled sequentially as 30¢c,, 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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361, 362, ... 36, within the clip track 30 by a predeterm ned di stance. The
superior tang 82a of the feeder shoe 34 has been advanced into the second
opening 30c2 in the clip track 30 to prevent proxinmal novenent of the
feeder shoe 34, and the inferior tang 82b on the feeder shoe 34 is stil
engaged by the first detent 84, in the feed bar 38. [00105] Movenent of the
feed bar 38 fromthe initial, proxinmal-nost position, shown in FIG 6A to

the final, distal-nost position, showmn in FIG 6C, will also advance the
distal-nmost clip 36x into the jaws 20. In particular, as shown in FIG 6E,
di stal novenent of the feed bar 38 wll cause the clip-pusher nenber 90 of

t he advancer 40, which is attached to the distal end of the feed bar 38, to
engage the distal-nost clip,36 L sposed . .within the cli ra 0.and t
advance GERGEDS edgsier op ¢ Al pLURTBone 26" SretAY o Bp EagR™ Y PRkLtahb ary
embodi MeRfoyerhdif o K IR ar 38 Vil dse BRIBEARIRALRS, b Eﬁ%ag@t}@qﬂﬁﬂsﬁt@ﬁ@mfas the
distal-nost clip 36x prior to engaging and initiating advancenent of the

f eeder shlwavn3d FIASR) anésumpve the fetidst shioe Ahend dip supsly,36wi3oh, et vamdistah

Such 5 cOfrgtr it PR BiGuEC ol EhBRiTabARY BT sk Sat SRS AAE it oo

into thegg ahe 2% Mtained lhafeXs; ickefoédbdr3 8 oyt dameddBord furede Bistad Ak erfibt P Il MO t he
jaws 20. [00106] Once the clip 36x has been partially or fully formed, the
trigger R&itnthsdeqdsr Bwsdd hapadvapsed aquederraming disgange fpadyence tpflinserbf t he

tri i 11 alsg..ret ' f ] i i § til
R R e e A L U
el ongat ethslfeddeBhoe 38 hadigssn advanetdEntdihe sékond bgerfirge3dchar thd8lip 8adked(rtapiaant

proximally, the feeder shoe 34 will not nove proxinallﬁ since the superior
P

tang 82aPirimal sysgentiéhesteedsn ahaspdniythe sderoritang e g thgpleedecRosdt sthi
|nfer|orelgg&“ﬁap ﬁ&%ht&g%4lﬂ{ﬁg%ghqmyggh.prOX|nal novenent of the feed bar
38, and orceé the feed bar 38

a Isin the initial, proximal-nost position, as
shown, the inferior tang 82b will be positioned between the second detent
842 and t09&0f]HVipcenimt efthe 848 ban3§ frem-tR2inftad PréramaBBost[poeilioT] shdwa ipFlécess can

be repeated t dvapce anqgt her. cl|p. int &F j 20 VVtE acg actuation
of the t Prggdre BT PRE-FiRert et oty BT MR e B SRREmeER et ont,
i.e., deg@nhto tBd@wk QUMBdpdriicilfiead #8ANRRFIGRE, HisR] Sdpahémiof HRTeedda 39/l he
feeder shoe 34 wll be noved distally o .

cause the clip-pusher member 90 of the advancer 40, which is attached to the distal end of the

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

the clip 364 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 1s 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 accidentally

advancing an additional clip into the jaws 20.

[00106] Once the clip 364 has been partially or fully formed, the trigger 16 can be released to
release the formed clip 364. 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 3§ is in the initial, proximal-most position, as shown, the

inferior tang 82b will be positioned between the second detent 84, and the third detent 845 in the
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into the next opening, i.e., opening 30c3 on the clip track 30, and the
distal-nost clip will be advanced into the jaws 20 and rel eased. Were the
device 10 includes a predeterm ned anount of clips, e.g., seventeen clips,
the trigger 16 can be actuated seventeen tines. Once the last clip has been
applied, the stop, e.g., the third tang 82c, on the feeder shoe 34 can
engage the stop tang 118 on the clip track 30 to prevent further distal
novenent of the feeder shoe 34. [00108] FIGS. 7-9 illustrate various

exenpl ary conponents of a clip form ng assenbly. Referring first to FIG 7,
an exenpl ary enbodi nent of the jaws 20 are shown. As previously nentioned,
the jaws 20 can include a proximal portion 20a having teeth 94 for mating

W th cogrgggqﬂging teeth 78 formed on the jaw retaining shaft 28. O her

t echni qu&§“Ca° however, be used to mate the jaws 20 to the jaw retaining
shaft 28. For exanple, a dovetail connection, a nale-fenale connection,
etc., ca[ie7usrtroddks enratrepeated to hdvangeadthedclgpintdfde ijavelyy. avitly edar med Wi t h

the retaining shaft 28. The distal portiaon. 20b of the jaws,K 20 can be adapted
to recei 9@uatiog|of e tiggsr d phGadriordang G2Ruy!lbREngneed By ﬁﬁdﬁet"i tensats- @81 nel ude

first. i . '
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E
one another. In an exenplary enbodi nen J aw nenbers 96a, are
bi ased t mtathempetropeniag;tiicgropemng 39c;foartheclipstrack §0j anddht distabuwest diip Wilwe nmenber s

Sea, SSD SIS, 1, AeUEha 0| AW TEReLS 000 FoRCoR SpEh LpEkdS @
surf aces ot g eof, Je_?;ﬁrgéejﬁl;&f YitRO e 19 @%catuRedldRnith BhbONORR AL Iphe | aw

menbers 96a, e€rs 96a, 96b can also each include a cam
track 98has i@8hafmieduete stapred.nthe thirdahho¥dcngn thedealansht2 3¢ sar engagethelstopjtang

nb 6b..and t he j 96a, . 9 ther. |
et S BRI e ] YRS o080 S R oot Py 1 e
surface of the jaw nenbers 96a, 96b. [00109] FIG 8 illustrates an

exenpl ar yooeasn A& Sf po iklsudablayiot®éieRpldrpcanmsbneng agk olip fdimingeasseniBryiber s 96,
96b. The _cam 42 can have a variety of configurations, but in the illustrated
- 23 enbo8efeante first t §EG Y88 cacpplasy swhodarent abtie javs 20 e shpspt ebs RI8ViREYE to a

et o lon Rt NS S B oaRl e s el 1

used t o matspddiengacth 48 fornedlva thegly reachiddshal @8, Onhdr echhiquessdéanah@eever, be
used to mate the jaws 20 to the jaw retaining shaft 28. For example, a dovetail connection, a
male-female connection, etc., can be used. Alternatively, the jaws 20 can be integrally formed
with the retaining shaft 28. The distal portion 20b of the jaws 20 can be adapted to receive a clip
therebetween, and thus the distal portion 20b can include first and second opposed jaw members
96a, 96b that are movable relative to one another. In an exemplary embodiment, the jaw
members 96a, 96b are biased to an open position, and a force is required to move the jaw
members 96a, 96b toward one another. The jaw members 96a, 96b can each include a groove
(only one groove 97 is shown) formed therein on opposed inner surfaces thereof for receiving the
legs of a clip in alignment with the jaw members 96a, 96b. The jaws members 96a, 96b can also
each include a cam track 98a, 98b formed therein for allowing the cam 42 to engage the jaw

members 96a, 96b and move the jaw members 96a, 96b toward one another. In an exemplary

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

96b.

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

members 96, 96b. The cam 42 can have a variety of configurations, but in the illustrated
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exenpl ary enbodi nrent the cam 42 includes a fenmale or keyed cut-out 100
formed therein and adapted to receive a nale or key nenber 102 formed on
the distal end 44b of the push rod 44. The male nmenber 102 is shown in nore
detail in FIG 9, which illustrates the push rod 44. As shown, the nale
menber 102 has a shape that corresponds to the shape of the cut-out 100 to
allow the two nenbers 42, 44 to mate. A person skilled in the art wll
appreciate that the cam42 and the push rod 44 can optionally be integrally
formed with one another. The proximal end 44a of the push rod 44 can be
adapted to mate to a closure link assenbly, discussed in nore detail bel ow,
for nmoving the push rod 44 and the cam42 relative to the jaws 20. [00110]

As is further shown FI G .8, n142 can, al so i ncl ude rotrusi,on 42c
formed SRR ttﬁla?tlllcilé aaa%%‘dmg 425 a§lsladaFHF‘%/torrB?:t&tQ/%Hu%rP&“ﬁ HuErdiyat e
sl ot 20G,§QueRd bbl'awt hed 4 86 &R 420! tﬁatu§5‘dap£et1eo BYALE theiian nfbRberWbal §®. 91 ot 20c
can function to forma proxi mal stop f the clip formng assenbly [00111]

Ref er r i ngribacf tacbnifn s cas be ubrd tdinstcathe eatd 42,2%théfpu'§fh@d(f‘énbl42n tenllperatedapt ed to
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receiving the camtracks 98a, 98b on the khM/nenbers 96a, 96b. In use, as

shown in he_lr@e membpr Hizds Fhoom) inere daiail apF i, whichdlustated thermsih Edstoxhal
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fronlone to a posftion j aw nmenber s a, 96b

ar e posidlioonaétvasinambet 42 0440tf)enaan oA Ipersomsidll¢dinaheiro st apfyosdiste drat theASmt4Iie cam

42 is advanced over the jaw nenbers 96a 96& ,%he tapering recess 184 w |
St 63

push theand twlwhﬁ%ﬂe%ca@@atw%h bedniserallpamg one ale%a?r e PFexippligdade i p
dis ppsedofttﬁaempﬁ REOm be[aggﬂtg:@lo histe B §¥1'o§lh‘é lle srs%ahbnnagausséaqn srghgal clip

applier 10 can also include a tissue stop 46 for facilitating positioning
of the thessudomnotihgthewpugh nmil449nﬂehwatrh421re}aamstc2mc j#s@0.11 shows one
exenpl ary enbodi nent of a tissue stop 46 having proxinmal end and distal ends

46a, 46 pr end n be ada Le S nd of
the cl i 2{091-1%@@5 %P‘F@F‘ P8E f‘ﬂ? 7ol Mo 4R I“C?%‘{mp‘”ﬂ%“s‘%{’ 4C f%%?“"tdﬁ t he

j aws 20. thiledyeihel is aadp@edttbsoeuﬁdaiﬂpfécéified:vanhlhan Iemihgﬁé dlot Y04 rAEtinthé Awsbe clip
track 30, or it can be adapted to mate to or be integrally fornmed with a
vari ety I@ﬂlsq,ttlpﬁg?rotrusmn 42c and the slot 20c can function to form a proximal stop for the clip

forming assembly.

[00111] Referring back to FIG. 8, the distal end 42b of the cam 42 can be adapted to engage the
jaw members 96a, 96b. While a variety of techniques can be used, in the illustrated exemplary
embodiment the distal end 42b includes a camming channel or tapering recess 104 formed
therein for slidably receiving the cam tracks 98a, 98b on the jaw members 96a, 96b. In use, as
shown in FIGS. 10A and 10B, the cam 42 can be advanced from a proximal position, in which
the jaw members 96a, 96b are spaced a distance apart from one another, to a distal position, in
which the jaw members 96a, 96b are positioned adjacent to one another and in a closed position.
As the cam 42 is advanced over the jaw members 96a, 96b, the tapering recess 104 will push the

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

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

proximal end 46a can be adapted to mate to a distal end of the clip track 30 for positioning the
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conmponents of the shaft 18. The distal end 46b of the tissue stop 46 can
have a shape that is adapted to seat a vessel, duct, shunt, etc.
t her ebetween to position and aligned the jaws 20 relative to the target
site. As shown in FIG 11 the distal end 46b of the tissue stop 46 is
substantially v-shaped. The distal end 46b can al so have a curved
configuration to facilitate placenent of the device through a trocar or
ot her access tube. The distal end 46b of the tissue stop 46 can al so
optionally include other features to facilitate novenent of the clip there
over. For exanple, as shown in FIG 11, the tissue stop 46 includes a ranp
47 formed at a md-portion of the distal end 46b for maintaining a cIip in
cer ul.ar ranp

alignment, with the t| of the parti

37 can alUnsORdc apassf B A QT oe MdpPaia Lo HIDeBRGafY FRGEE AT ol 1 b
from becgricng rFis 9, i n%gn B@L@atpte\aqo hird Ber e@m&g@ﬁry BEREIWIY a 48ridthat othsr
pushing the clip ina distal direction. A person skilled in the art wll

appr eci at@npdnants phtetshafs i® Theogistabendib lphthe tigsuesian 4t Cymch@vm pleape that is

cavanconpiptane s ek BReaPin 8, Berta  aPos Bhi A ARPYIES ) oy ™

stop 46 tdlhtﬂé@othé&argmm Al Bieovirl U6, St 0P diktal esd méﬂth@ﬂ@de sfop®b id nferior to
the jaws 20 and at | ocation that allows a vessel, duct, shunt etc. to be

recei vedsubsenti@bry- %hﬁeeq allee dgal end 408 canplaiave atsamisd canfignraionds factlitpfe3e | s
f |
pos! ti On gnede%wgf[ﬁ tdE\éCé ﬁméﬁgtro%yrcﬁgm‘é?hccte&emp gﬁfne cH&Eltén(ar%ﬁ%‘f‘th% g%@e clip

36 is al tissue stop IS W |l ow the [egs of the
clip 36 ttop ke cirdlbyopoaally mnkade athetfedtutdieo fhedsat mosieratnt of Itm:nﬂip tloare otdrer

target site, [00114] FI 6B |IIustrat ari ous |nternal
conponenf® FrmpKeah BN Ay @ 1f1 © LS5 tStBI 46! <§ %qs 2gaEad 2?%‘5%\9 IHEPPIIOR ng.
As prev'ﬁpﬁéﬁmgﬂé&ﬁﬁﬁﬁﬂ n&hﬁu&Hggbﬁ§h1QthwQQWtHﬁkt%Qﬁﬂ%%@vh&%kﬂQ%n§?”e or

all of the tfeatures disclosed herein, and it can include a variety of other
features4&nbmmnumMKhbeamu>4ﬂmmc@pwahmmEX@ﬁphhpy>@@@@dﬁdpngﬁmsphemnn@éhmal

conponents of the i C ncl ude a advangi.ng. assenbl y,
Chat coubinBom oot itBRelitlaike o AL bty SSeRbhid Crany PAE T S GRS ng
at | east gRREdiedckiBn t J&rp@%h sklll'l@d &1 ﬂa@ gakgl ahRbdiatd Shat heRRSU QY6 dAGate h P
between the jaws 20, and a clip form ng assenbly, that couples to the clip

form ng va@;ewﬂﬂtlyer@bnﬁmeatmafamd1B:anflmiudﬁlao@rlng of ethe fagiragotfarilitatem a

partiaIIXdor fullgf g O her -25

vancemen 11p t%erea

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

assembly of the shaft 18, for closing the jaws 20 to form a partially or fully closed clip. Other
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exenplary features include an anti-backup mechanismfor controlling novenent
of the trigger 16, an overload nechanism for preventing overload of the
force applied to the jaws 20 by the <clip formng assenbly, and a clip
gquantity indicator for indicating a quantity of clips remaining in the
device 10. [00115] FIGS. 13-16D illustrate an exenplary enbodi nent of a clip
advanci ng assenbly of the housing 12 for effecting novenent of the feed bar
38 within the shaft 18. In general, the clip advancing assenbly can incl ude
a trigger insert 48 that is coupled to the trigger 16, a feed bar coupler
50 that can mate to a proxinmal end 38a of the feed bar 38, and a feed link
52 that is adapted to extend betmeen the trigger insert 48 and the feed bar

coupl er 50 f rotr ferr e i 4 feed
barcoupt Erectsy 1RSSBS arbdeRfl Bl o e Rlne BSRhlent i hgureRi P2
detail. Tct]an@hémﬁd(mﬁechdnﬁsrhlfcbe@ﬁ/fenhﬁ@@«etrloékBof thafowamphel@nemdﬁavg; 2rbytthe ot her
conmponents of the housing but in the illustrated enbodi the trigger
i nsert 4€0 Engasscmbbe ﬁtlﬁl éFlllbﬂ‘twt“FlHri“ﬁlS%{o’f baindicstingagranity i%ﬁr&%lmyg mat e
to the hQusi Bg;iccld @and an elongate portion 48b that is adapted to extend
into and nmate to the trigger 16. The <central portion 48a can include a bore
106 extending therethrough for receiving a shaft for pivotally mating the
trigger [00$&F)tFIG8. 13o16dlustatsiangxdaplarfreembodmianapf qod'rptddmnod@assanblaloﬁthe
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the feed link forced pi vot when the trigger insert 48 pivots

due to ocopeamsfthaptan hateto p ggJemm'cll@ndAéa gtboveeil ha-d §can alfeeﬂh@kfﬁﬂrﬂytt iy ecess

108 is su ti { bstanti Ci r portion
f or med tﬁz?ggg F%P“Mg§W|ngﬁ ﬁ?ﬁa%WS orne%ﬁg%%gégmﬁg% %Bgﬁ aB? ng feed
l'ink 52, magoMrbin thetrih&GHSses tbnhme@bﬁebaplbrwth respect to FIG 16. The

trigger insert 48 can also include a second recess 110 fornmed in a back side
edge for receivin closure link roller 54 that is coupled to the push bar

44 for ntOl kY ﬁlﬁeg‘bglﬁﬁm@est%e Higgekingaibty migore defail g e phape Rbthetaggen 99 4% or ned
he b
on the Qefnt\gl &épg clillgggﬁtl'ﬁfg)?{eggg m})ﬁeng%tfc}{%glggglégég REM PR djsgﬁteii %@B &191!_ehf ng

novenent of etr in nore
[00117] ﬂ%engxenpha4&nkhddsbamnmbmmhem4&ﬂhmsss@mmﬂ¢bpnmnﬂbrmﬂéajmehmmE@GS

%2}6\ ggdt gZSQH%araFQp%qtte é(?{gogg&?ﬂ'népxlséw i‘}}t‘i(’)q r%%ggngn}tcbgn Il;igt)falto € tggger 16. Il‘ﬂe feed
central portion 48a can include a bore 106 extending therethrough for receiving a shaft for
pivotally mating the trigger insert 48 to the housing 12. The central portion 48a can also include
a first recess 108 formed in a superior side edge for receiving a portion of the feed link 52. The
first recess 108 preferably has a size and shape that allows a portion of the feed link 52 to extend
therein such that the feed link 52 will be forced to pivot when the trigger insert 48 pivots due to
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 52. Wile a variety of techniques can be used to mate the feed bar
coupler 50 to the proximal end 38a of the feed bar 38, in an exenplary
enbodi ment the feed bar coupler 50 is forned from two separate hal ves 50a,
50b that mate together to maintain the proximal end 38a of the feed bar 38
t her ebet ween. When mated, the two hal ves 50a, 50b together define a central
shaft 50c having substantially circular flanges 50d, 50e formed on opposed
ends thereof and defining a recess 50f therebetween for seating a distal
portion of the feed Iink 52. The central shaft 50c defines a | unen 50g

t heret hrough for receiving the proximal end 38a of the feed bar 38 and for

| ocking the feed bar 38 in a substantially fixed position relative to the
feed bar _coypl.er 50. The , f.eed bar coypl er a howeve be integrally
for med v ¥nAHE® pBRHY BhEeubTg gths SR RisdPe fRPnm SISt ifehRifiies And
Si zes t Oeddas¥aldf Tt}féthedT@drimgin\MnteﬁeﬁlElﬁgf e@ddlrhdink tHedeed K39 £ d:8]1erP0Gs fokfhed from
illustrates an exenplary feed lin 2, which can extend between the trigger

i nsert 48vagegarisdaives §0HaPb dwtiplatertogher thmgiatan i pronmak eddpSpiofthegoeddign have
a subst apg i,al | an I t it roxinel ~an i I s 52a,
52Db. TheQ%b§¥%éﬁge%n§m§§§m%§9§ﬁ§%§Egggb arotﬁ?gﬁbﬁggpﬁeaf%ﬁ%%aPﬁgﬂgirst

recess 1R&ig sublentidlly@g€ilal Maeesd SO Sadribdion offosét @ds ehesdof afld gefitfiged, it
can include a shaft 53 (FIG 1B) extending therethrough. The shaft 53 can be
adapt ed tesess{berbety cppfosseatipg adisial prgionjof she feedlinds52 gBhegrenrdshaft poger

insert 4 t l.owW trl i i t i nk
5o he BLEST SR BlyPubARbR Ror bl AL AT 38 358 o P Hed AEAE BREN )" o
bar couplogkinptheafbell BdaG8 in b ButanaxiBntarposieion adativensd thel feed tee lcowlgs Soppeed
arns 1 14a, 1 |4b forned theregn and defining. enin%§116,therebetmeen

I

n o
for seat fo5g PEHOURIERT eAn. hatarer. bsaptegplly e Bith iy o b8y st otV e _
124a. L LR 8 RhdSEdeY Bnd Q;QNORAAIAE MaTRY KithlIR: feEOHRE 6. 50 as the Teed 11nk

52 pivots about a pi axl s e pivot axlis X can be defined by the
| ocation at which the feed |link 52 couples to the housing 12, and it can be
posi t i onE1adylbet@illusmatesdan dxemglary fekd 5ok Shuovhi¢hcantestentl bastecmttedrigganodi ment

it is positioned adj.acent to.t r oxi mal nd.52a of .the feed l.ink 52,
oo1o] et iE B RRIET OBt Aent Sman fhedGOT T e gt paTiRialr B Wity

el i m nat glohdiee IMABEWIR préxd@hhinatiestdl RRdCIAaps A VAR GrHGmass RNk Ys /faptelife ¢l ip
formng assenbly. In particular, the feed link 52 allows the trigger 16 to

cont i nueraigehin it warlher the rsg ressed OB ¢ theitoagca insert 48 eed thupas peavipushrdiggssed,
it can include a shaft 53 (FIG. 1B) extending therethrough. The shaft 53 can be adapted to
pivotally rotate within the first recess 108 of the trigger insert 48, thereby allowing the trigger
insert 48 to pivot the feed link 52. The distal end 52b of the feed link 52 can be adapted to
couple to feed bar coupler 50 and thus, in an exemplary embodiment, it includes opposed arms
114a, 114b formed thereon and defining an opening 116 therebetween for seating the central
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 feed bar 38 during closure of
the trigger. [00120] The particular stiffness and strength of the feed link
52 can vary depending on the configuration of the clip advanci ng assenbly
and the clip formng assenbly, but in one exenplary enbodi nent the feed
link 52 has a stiffness that is in the range of 75 to 110 | bs per inch, and
nore preferably that is about 93 | bs per inch (as nmeasured at the interface
between the Ilink 52 and the feed bar coupler 50), and it has a strength of
that is in the range of 25 Ibs and 50 |Ibs, and nore preferably that is

about 35 Igﬁﬂgﬁgggﬁg%gmb%ggggé,can al so be formed froma variety of

mat eri al £° 8§ pol ymers, netals, etc. One exenplary
material is a glass- reinforced polyetherimde, but a nunmber of reinforced

t her mopl pBll 2@STHe @eitidulae stifsieds ardletgth 0@ thegtaiSinkr i oah et Balkpéidiny 6hr ey St al
polyners,I&Jass-reinfonced nyl ons, and carbon-fiber reinforce ver si ons of
t hese anePndiguiatian of the £l pdvasting gssemblyend thg divdprwag esemitys Bet ipengmer s such

as ther - al | be
Fabri cat SHPYERCESREERene Ring 2 BaPPtER iFh b Mhgoe FRW BlcboRey
conbi nat ineh, 2l drépitc@datily et Biabbiityy3dbdpes aivhr(ed medduredtat éreghtorfadetivizeth tid GS.
17A-17D il lustrate the exenplary cli advancin? assenbly in use. FIG_ 17A
shows anlipkp? ang the sl tb'rlrow,ug%hé%?w if E@S & ftiehe ot et jsdn fhespngsetiZa lhyendpén
posi tiony th I | rox] - oSt
posi 1 on'>" e " REPrER Y RN ReBbuC IR R LR ST Re R e 2 TR
t he feedobasteddsiphadudibfa vasetyopilpuak ymetals,catis s@ok exemplare mardrial @la ghzen

position the protrusion 86 on the feed bar 38 in positioned in the proxinal
end of t & eqcs%a%ﬁ/@ﬁergmﬁ ROt st dporspr B cos beastt it diina ng

menber , %a&-rein?d?_éédﬂ&u?@&ystbﬁpcﬂﬁﬁ&k,eg%sﬁ-%iﬁﬂ%?cedtnﬂflggg%!hdic%@ﬁ-‘ﬁb_él&eﬁﬁé’rcé&"e

housing 12 to naintain the trigger 1nsert 48 and trigger 16 in the open
posi t i onyersings &f these endisibiilas thegnordasties. , Fibergreinfarpad themod et pobnasnsishiset ween a

haf t | 24, whi t at abl t he shaf to the housing 12,
2nd ¢ ho HBREesaEo oot i O B PRt FERATR R Cop B aobs sl AP Eiah sed
bar 38 i fchRgspHRstd¥Rlo ARV e BRHebitddbombdisn bt YIRS A&8bility HERbnél1ddS

actuated and noved toward the cl osed position, i.e., toward the
strength.

[00121] FIGS. 17A-17D illustrate the exemplary clip advancing assembly in use. FIG. 17A
shows an initial position, wherein the trigger 16 is resting in an open position, the feed bar
coupler 50 and feed bar 38 are in a proximal-most position, and the feed link 52 extends between
the trigger insert 48 and the feed bar coupler 50. As previously discussed, in the initial open
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, €.g., spring 122, extends between a shaft coupler 124,

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

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

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

feed link 52 is forced to pivot in a counter-clockwise direction, thereby moving the feed bar
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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
coupler 50 and feed bar 38 in a distal direction. The protrusion 86 on the
feed 'bar 38 thus noves distally within the elongate slot 88 in the jaw
retai ner shaft 28, thereby advancing the feeder shoe 34 and the clips 36

di sposed within the clip track. Spring 120 is extended between the housing
and the trigger insert 48, and spring 122 is conpressed between the feed bar
coupler 50 and the shaft coupler 124. [00123] As the trigger 16 is further

t uat ed dthe tri i t . 48 ti t 0. pi t,, t b |
55 andt_ reounn s metieud T 38BAC (oo i paasal SOt 88 bEaR mirefRar o
posi ti Ogdr%gglh&]?witlm]%er H@ﬁ%ﬂ: $& SQEn ihSal ea6inBahaB 38 Whédeb P £dvRAASIhE tHRTEdHeAhothe

di st al the slot 88 in the jaw retainer shaft 28 and a clip will be
posi t i onkicandeberdipn 36 esppsedsvidton thesliptravk. oSming 180 scerdersldd betsen g hogsing | | be

full ed b sh . I d ,
and { no TRAR FERE 18sA 1 Pane 18 SCRBRieTof i el e BB kR S RET o2

link 52 §hgx6splerand. nore preferably once the feed link 52 fully flexed, the
clip formng assenbly will be actuated to <close the jaws 20. The feed |ink
52 will remain flexed during actuation of the clip form.n assenbl

! . 11 p g y. €.9.,
the secolf12} dgehowizaer |6as fither agieated Hithe Hiegeringaiet’ Gontryes tapivps the feetht
relativ t j I [ f+ ol : dg.bar 38.
B R P
mor e det@blrusion §8 é85he fd8-b2038 il bepasitadned btthe distapeddofithaigoasianis pw s

di sposed within_the housin 2 and it is effective to nove the push rod 44
and camrﬁﬁ“qeéﬁwtizvgeang& iRe]l drdosfoned bebvren thidajvs ’aﬁ(gretvd)o‘ﬁlycﬁﬂ%%‘gﬁa' posi tion

and t her ghy,,Ghb RRI1 B GlliyR oRPSdstORRdednhRE GRALWESE: 1 MNinkighd 284 64 Bufier 50, ng
assenbly cal% have a variety of configurations, the i1llustrated exenplary

clip forandnige fesdbnibby wilh8bx deshawn inlF68r BT amikl 70| Aethe Seedt it 2i flexed, mudib| y

coupled to the trigger. .insert , |l osure J.ink 56 that .is.,adapted,to
coupl e 1o Bl GREE e bk QB oS clp B s s B RuTeq b

adapt ed §168scaR4jalE 20t Thé hRd GhRSYREII kdniin BBxAMNrihe adthidUThd @ fBAning00125]
FIG 18 illustrates the closure link roller 54 In nore detail and, as shown,
t he cl osasganbly, e.g., the second stage of actuation, such that the trigger insert 48 is pliant relative to

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

[00124] An exemplary clip forming assembly of the housing 12 is shown in more detail in FIGS.
18-20. In general, the clip forming assembly is disposed within the housing 12 and it is effective
to move the push rod 44 and cam 42 relative to the jaws 20 to move the jaws 20 to a closed
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, S4c¢ 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 opposed arns 126a, 126b of the closure link 56 to position the
arnms on opposed sides of the trigger insert 48. [00126] An exenplary

enbodi nent of a closure link 56 is shown in nore detail in FIG 19, and as
shown it has opposed arns 126a, 126b that are spaced a di stance apart from
one another. Each arm 126a, 126b includes a proximl end 128a, 128b that is

adapted to engage e ntral shaft 54a of.the closure link roll 54, and
2P st aroranrSggs orsptirarafe siaSiili SRS St Basa o peeshf s9Bbeiher 5 T or
couplingbhe iskrayre link roller 54 and closure Iink 56 to the push rod 44.

In an exenpl ary enbodi nent, the proximal end 128a, 128b of each arm 126a,

126b is adapted to pivotally mate to the closure link roller 54, and thus
t he ar nsl0Q%a Ankxempleshembrsiiment of f losureiakdb és shapokn steapédaihbniier §9,883a,
132b forned thereon for, e J h ent r al a 43 . - Th 00k- shaped
renber o T35R T 5Lt uHA b da il fet &P heRk BB beT e Y e enent

bet ween K4l afh 0364, €264 inklud&s Apdxintie efd D8d[ E28bithd¢ iy &labet tdéngagbithedemtarl end
130a, 130b of the armns 126b can be mated to one another, and they can

126 d
i ncl ude haftihenf thaglogyre nly rﬁbﬂ Stiaf et gamh 19 & 13 @ctdriis AdppieddRanate Orfat i s
dapt ed ' j - 58. A
er son st EhRt oY SHELGIBIEQRRHE b loer DRk bR ol RO AR, s
can be used ekempiatyenibodinednathe prokinmit eb®128a, 128 afleaduaran 126ak1 26blid &fapted t@and

t he cl osure coupl er 58 00127] An exepplary closure coupler 58 is shown in
mor e det B e R @ tl‘fG}qu‘[&r}H‘}(dgll‘%rﬁgmﬁ'Pdi thls (i el 16D G&h H&/19Bt [ on 58a
havi ng té@@mﬁfe?ﬁc&%@s@%edﬁ%bé% i 30a YRR 38 ReredBRR gaggﬁ&qhggentrzaﬂﬁfaggjaégggh

and adapted to aligned with the Tunen 134 in the ¢l osure
r ecei vi nheshookbdped memtetsel 3R hel 3Rex codrporppnsit. diffheors|to $astlgate cogigemed8 can

I'so include a distal, .pocrtion, 580 t i ted t tq.4h i mal
ana aan PV eRA GRS WO e ey Rk il 35 SR GePerdofan mgheT g ™
cl osure p@EPIBH cBBbd MeldUESnBarotter, QHE (R chiFinERde 2ABna@NB286ndf@r med t herei n

and having a shape that is ada ted to seat the proximal end 44a of the push
rod 44. trgrethgiugh 4¢r receiving a shaft that is adapted to pivotally mate the closure link 56 to the

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

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

[00127] An exemplary closure coupler 58 1s 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 [00128] In other
exenpl ary enbodi nents, shown in FIGS. 20B and 20C, a biasing nenber can be
di sposed within the cut-out 59 to bias the push rod 44 in a distal
direction. Such a configuration will prevent accidental release of a clip
fromthe jaws, particularly during the early stages of closure, if the user

eases-up on the trigger 16. In particular, while the anti-backup mechanism
di scussel0i 2]t eieneteamlary smbadineats. tevadapiey 208 39d @0ent biepias frwmﬁ’@reqanles

from OpE u&@&gs (ﬁ&f'it{un tﬂ?c&t%‘u‘ﬂ?f fo thEs fhEBGMGT 34 B ?Efﬁia‘f"ﬁﬁ’%c'ﬁt%ﬂ R@s{4ion. the

anti - backup nec OW SOMe M Nnor novenen e trigger 16.
Thus, i ncddﬁguﬁvieﬂnbvllapmsaﬁ aeddasalugen of helif fromghe jawkfpartichlarlynduringpigndarly  of
the trigger 16 occur t he biasing penber will bias the push rod 44 in a
di stal dftp&eof BiRsuUrE, Hgihéblyerr?ai?%t%%th@trtgﬁ%r Wudh Pargiqulan White dheambishagkin al |y

fixed poglty,Alim, Wgh&s@ecﬂn &L 'd@lraﬁ belowPbatShdla ng@ngtebf;srév&l%e% §#368 froh the

enbodi nent shown In FIG 20B e bi asing is a can | evered beam 61
that is pomsirtgunéthebeggeeéh raableespropsdeteainined gogddan, dlic ztrimebqglsnsmmedtadismna)nd t he

back 1, of th 59tb t h d44dt|
c:ﬁtlF2VQF§H“H@§WL%E%%§QHGB #8ﬁﬁ§§r$go 35, ¢ Bgvﬂﬁﬁégvaﬁ§¥éWﬁ§%heEﬁ%ﬂ'as

Nitinol, 1§ haf malot Vit VT (RERIFLEN el Rciirs 8Ke bi%mé hRtribeNwMISIRs fe push rod 44 in a

proxi mal | y- dlrected force is applied thereto. The beam 61 can al so be forned
from a vdisiabdigectipn,dhérelhy meintring the pysicieddd i psuhﬁzgﬁngalé}eﬁX@rpqsmonf Srtulsah

pol yners, and fpre t han, one bea trates anot her
P ot okt ey oL e AR b R G- dR et it SeSim RO 20 Bh8s hor [ype
of springeRBer 14\5 coliDVRred Br@mSlrthitds Pekitiched beResie the ped-waeNeridiga opth@pusl end
44a of the push rod 44 and the back wall of the recess 59 to bias the push

rod 44 tidstandyhe bels waiof iy reess 89 tackipt ieeiPush red A disidlyw ép centilevered beam
proxi rmal kyce%' e%{rﬁ%[ﬁ'(%l %%hé +1Jy%f£h r¥an%[1§1ta% Nle‘n&lh%lﬁpﬂlo%lth%ggn{ &1 %ﬂ?exar t
wi |l appreciate at a varlety 0 er ’bra rs use
i ncl udi ngr fdtRa twORE &ipoxt0BNDY- &ﬁﬁdt@]fof&ﬁbﬁfpﬂiled ﬁ@&i&. 9Thd teatis®], canefserbeifognadack to
FIGS. 17A-17D, as the trlgger 16 is initially mved fromthe
from a variety of other mafetials, such as spring steel or reinforced polymers, and more than one
beam can be used. FIG. 20C illustrates another embodiment of a biasing member which is in the
form of a coil or other type of spring 63. As shown, the spring 63 is disposed between the
proximal end 44a of the push rod 44 and the back wall of the recess 59 to bias the push rod 44
distally. The spring 63 is adapted to compress when a proximally-directed force is applied

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 showmn in FIG 17D. As a result, the closure
coupler 58 will nove distally, thereby causing the push rod 44 to nove
distally. As the push rod 44 advances distally, the cam 42 is advanced over
the jaws 20 to close the jaws 20 and crinp the clip positioned therebetween.
The trigger 16 31 can optionally be partially closed to only partially close

the jaws 20 and us partially cri a. clip disposed therebetween.

Exonpl ar e g R elerd toremy gtdbi e 1R aR) SahthopaPERL SUEP Bsur e of
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thereby pulling the closure link 56, closure coupler 58, and push bar 44
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mechani s88,fagd padhrtiaf obt btoxgmatbvenment of the trigger 16. In particular, the
anti-backup nechanismcan prevent the trigger 16 from opening during a
partial closing stroke. However once the trigger. reaches a predeterm ned
poSi t i on,00é§0]\/3ﬂ1€éHrgﬂféfﬁ‘ﬂp mpder]q srngbsitpslefrev el other fraturpsipdaciligtegise
partial | yr &t hER&A 0, ASnEBEdmBAG HB FRAR USRI EAN cfiShSARE 16 B hELGOS anti-
al | owi ng tﬁe trigger ?o oﬁgﬂﬁgngggéleaée théﬁc f&gJﬁﬁto C o§e to %L?]§
cri np t hbackhp meckraismafor bentrélsng edvement biethe trggger. 14. 00 p3ticulat, @: artitfechnd 21B
illustrate one exe Iary enbodigﬁgt of an gnti-bac%gplnechan%sgh in the form
of a rat E‘ﬁ%l%a?‘fs}&sca&l? RNt RETEESE thiEe™ ORET % Ying SR UD L PRECHO1 27 %6Ed on
the trigggk thd ﬂﬂ@g&trefcﬁes 2pdd@eRantd fRitonadt whichAtRRBAC I PpRAI0ed BLtFRLYthe
di sposed withinthe housing 12 and positioned adjacent to the trigger
i nsert 4Rwsgehbe peatialtyl aruped, Gf antrbackup gepshanign eandrelgaseothea krigger allowing the

trigger to open and release the clip or to close to fully crimp the clip, as may be desired by the

user.

[00131] FIGS. 21A and 21B illustrate one exemplary embodiment of an anti-backup mechanism
in the form of a ratchet. As shown, the ratchet includes a set of teeth 112 formed on the trigger
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 pawl 60 reaches a predetermined
position, at which point the pawl 60 is free to rotate, thereby allowing the trigger 16 to open or
close. The predetermined position preferably corresponds to a position at which the jaws 20 are
partially closed. In an exemplary embodiment, as shown, the teeth 112 include a first set of teeth
112a, e.g., ten teeth, having a size that prevents rotation of the pawl 60 relative thereto, thus
preventing the trigger 16 from opening when the pawl 60 is engaged with the first set 112a of
teeth 112. The teeth 112 can also include a final or terminal tooth, referred to as a tock tooth

112b, that has a size that allows the pawl 60 to rotate relative thereto when the pawl 60 is
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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 112a, e.g., ten teeth, having a size
that prevents rotation of the pawl 60 relative thereto, thus preventing the
trigger 16 from opening when the pawl 60 is engaged with the first set 112a
of teeth 112. The teeth 112 can al so include a final or term nal tooth,
referred to a t i t 60
o ol gy 25t 898 et B, DR R SRR B Y

t oot h 11gkbstahflalRadrédteruharthe tiae of the Iﬁrstt @atdﬁte'bﬂlrﬂbl 2psedhethatd ryelalttasly dargé A&tch hat i s

substantlally greater than_the sjze of rst set of teeth 112a such that
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t he t ockbéyead theltdédrooth 113t ler bmk/amdartihles firist et ofstetth dfl 24. ek tphrsdd Rlalledinpbe m)n

skilled in the art ppreciate that the tock tooth 112b can have th
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provi di ng..a nok Wﬂlléé‘t@ll bRk é H&E}?Pﬁ HRRE hPRbet®ebPWi élib%vsRﬁé"'e)a\xﬁ%ottQ Rioy ot
t herein. f00132] FI GS. " 22A- lustrates the ratchet nmechanismin

When t hetlterdiigger 16 is |n|t|aIIy noved toward a cl osed position, as shomm
in FIG 22A, the pawl 60 will engage the first set of teeth | 12a thereby

preventi i gge fro rt.her act tr

T el e DS, G20 i EBSRl B mekhiiiv o R M e Blagt B A MRER (e
pawl 60 pRaehewatdwclosdt {ﬁ)bltl@ﬂ(hsﬁﬁd\i'n IOFIGN 22 A QRK pAwId 0hwilllePBage@ne drst ket opawl 60
reaches the tock tooth 112b, at which point the jaws 20 are partially

cl osed dtf@tltlﬂéa gheraby arevanianathe friggeriniromopeniag. chiihepaciyasionton ghejteigger 190, t he
pawl 60 \V?ll u§e th%% {\)'PB(?{] adtvgﬁce%laélt@h g%ltqg{ f]tegtﬁ ltlﬁ Qrgtﬁt lﬁ%@at I%Oqga%ﬂisot{ted gse

as may be gesire e user ustrates

ful ly-cl aseld 1 pmsdxt toothe taakdodth GB2b. 22hke therphwl 2B redchessthe &ick tédik 1126, gg®hicA 6
returning to the gPen positiaon. [00133] The ratchet mechani sm can al so be
conf i gur Beint e iws:Z0se partplhy dosed e therpartial digtel mowugment of the cam 42 over the jaws

20, the pawl 60 is free to rotate thereby allowing the trigger 16 to open or close, as may be
desired by the user. FIG. 22C illustrates the trigger 16 in a fully-closed position, and FIGS. 22D

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

[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 1s 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 cl osed
clip, or they can fully close the trigger 16 to fully close the clip.
[00134] In another exenplary enbodi nent, the surgical clip applier 10 can

i ncl ude an overload nechanismthat is adapted to prevent overload of a

force ap j ed t 20. b T al |
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the resistance of the overload nechanjsmis relatively laow. This |Ls. .
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def or med ,\en 4% aftaBeou® BEMe PAw O de R é@&épmbrelt%&qg dmﬁnw/@hém@y are
mechanismw || actuate nore readily in the early stages of clip formation

t o prevenperdefoohynmttiably cfsed. hEhg awesloaDmashanisel will ashvate mére reaany lmﬁleaaéy
substanti al | t he resistance i s i gh ch.t hat

over | ongsAeshr iR RaS RS R TR of (s S Tt B R s 20 cant
force appldsediilB &1&% B¥esRtincd @Qa&ﬂelﬂl@l s&?hAhAtltmé@%flaa@ﬁle@rﬁﬂlsmﬂwnW y

enbodi nent of an overl oad mechani sm 62, showi ng an exploded view In

gener al , be hetuatedeinonaipliessna Af & pgeifisant Ao aerlish t%&héﬂﬂ"tﬁaﬁ) housi ng 64 formed
from tvvo hal ves 64a, 64b and containing a profile link 66, a toggle link 68,
a pivot tdOri'lf#S] FIG. 23 A illustrates one exemplary embodiment of an overload mechanism 62, showing
an exploded view. In general, the overload mechanism can include an overload housing 64
formed from two halves 64a, 64b and containing a profile link 66, a toggle link 68, a pivot link
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 bi asing 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 extendi ng

t her et hrough. 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 Iink 70 can be
plvotally coupled to the toggle link 68 by a pivot pin 166 The toggle |ink

t dt le link 6 | i dabl
and pi vorash nylf B o oG8 Patns & eRCs HsBls yemst ddfsp Bl T Gndating oa
formed ig,khe 6h<e9§b@9chlé°¢em%%r éﬂ%}’rﬁ)'l’@%pd%fed blogunbRd 1dsa, 1d8BKoRRd oithdi n the
housi ng 64 can be achi eved exanpl e, a pivot pin 158 that extends
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(only one hown) . f or.me 34 each half 64a, 64b of the housing 64,
and sl i d¥f bqhg%%ﬁéhP @?hph%n%g%flle link 66 wWithin the housing 64 can be
achi eved by, for exanple, opposed protrusions 168a, 168b fornmed on the

profile foonks)G@uidrate pas e Niak 66 ¢adbabdabied tares€i0On orsd ﬁbmiﬁ@ﬂq{f@ﬁhbﬁgone sl ot
is shown) formed in each half 64a, 64b of the housing 00136 In use,
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fromeither raota about e piyot. pin 158 or slidin ainst_ the housing
64. For IHEME&fa P’b SFOtﬁ%(H@LfSpe?t é &%F%@‘eé‘ﬁ‘gpi’g’&cﬁ?pf%gedég Z?si—:?d spring
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a rotational nonent profile link 66 against the housing
64. Thustotthé m05s§mktﬂ6>agems|tsths hetsengfdoflihue thig zn;kerﬁlﬂy tauses theipsdfile bhlabd on wi t h

respect to the hous . Lf the enerated b r adi fromthe
Coure 1PAORPT 51 haivati Mo b REE B ol hEmPRR deerait Bua s flosbRaRIor ( ne
pi vot |igksufliangbllet QOHatst thelerdifie 1ihI066 Biceéds!tRe ﬂnbﬂﬂént@ﬁt voslidkororaatiat e,
buckl i ng theltgggle link 68 and causing the pivot link 70 to further

18

conpr esstoggle rige nfile lmd 66 hpging|to Hitse, baskeng the togaledink @8 anfl grusig, the oggl e
pivot link 70 to further compress the spring 152. For the sliding aspect, the pivot link 70, toggle
link 68, and profile link 66 are aligned such that the sliding force (resistance to slide) is the force
required to buckle the toggle link 68 and pivot link 70. If the radial load from the closure link
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 proximally. [00137] This is shown in nore detail in FIGS. 23B-23C,
and as shown the opening 64d in the housing 64 allows the closure |ink
roller 54 of the clip form ng assenbly to roll against the profile link 66.
As a result, when the trigger 16 is actuated and noved toward the cl osed
position, the closure link roller 54 applies a force to the profile link 66.
The resistance | oad SR 2 nt ai.n
profile Pi9 ﬁ% P ({6 WE‘ICQJ’H!IE{Q%RW it xedz§h 8\g|’et}}08ﬁmg\§§’l géfgb 1{1% the 1tf;)l(Foipl i ed
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link 66. Accordingly, if the j prevented _from hei ng cl osed, e.gqg.
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requlred 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,
the force is preferably only slightly greater than the force required to close the jaws 20 to prevent
deformation or other damage to the jaws 20. A person skilled in the art will appreciate that the

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

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

jaws 20. Conversely, where the force required to close the jaws 20 is non-linear as the trigger 16
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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 force required to close the jaws 20,
the force is preferably only slightly greater than the force required to
close the jaws 20 to prevent deformation or other danmage to the jaws 20. A

person skilled.in the art .wll., a jate that the .resistance can be
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vary as th@thal eaHeey dil dikertehhRueddinpaaseStolobgmezeaNEforcoAfect@o tldsdtheS. 23A
and 23B, the profile link 66 is curved such that the |ower portion of the
profile l3¥ieOsmditke fosgmseesmry & aguatoigoxeriasd masbanigher 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 closure link roller 54. The beam 170 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 forc reater. then the bendin ment ,, buckles.to assune a | ow
rigidi tyconé?}%‘{ ttoit?}ﬁo.r%‘h ucglﬁ%{}gg aFRATRS ‘rl.arFPPg\?i[“T@Bg ﬂl?rlgngrﬁl 8% @lepf/ar?'o the curved
menber 172 such that the bending nonent increases adjacent to the bracket

174. In 42 tihenkBarsxémplagpemilih oad@d surgichlnlip appernoush iglul? aefipt he clip
applier 10 such that the closure link roller 54 contacts the concave

sur f ace, qeantittingicyenter iricagias thsaupbst of dipe pmpining inethg Hevieuth Whide varis

¢l osure {eic%glyecs)lcllfﬁe us%é té ﬁ'}éﬁcgfettﬁg é%a%w?{fcqi?gﬁe%&i@gi%g@é%\gﬁﬂ-ﬁ?ﬁlugtrreitggf?é 16 is

initially actuated, an osu nes closer to the
beam as &henpldry g@bodik@niaieadiptqattite inliQsedapiag bi imlicatodsvirel Bisandtan inditeor
resistance to buckling will increase as the closure link roller 54 noves

t her eof BHHEAIOHE tr | gger 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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contoured to tallor t buckling load at a particular point along the | ength
of the beamrally[cG0dl42r cyhndrivet $hepe tedabinas 3 cantrbbakiin®abqut twhachsthie giheel74a$ i p

applier 10 can inclu a.clip. quantity indicator for jndjcating the nunber
of cli psa‘?agf?ait?lf‘ﬁﬂe'i ﬁﬁ? Wgeedggi%cgm%é.tee%ﬁzgg% 'tgﬁfg“ro’t“é ?m#a_diﬂ%tgd goatﬁa be used
to indi catRedd s M HAtdatot abua®l 76 Snd GRRdNaRE melteB1 424 hedRdichib Bt mBEe 4ane

exenpl ary enbodi ment of a clip quantity indicator having an indicator wheel

74 and apan hadt ¢ asmaty obeandighiations buli0@n 48impiiry embddiozenbthewndiedtormernserd Adwn i n
detail in.Fl 24A an 4B nd shown it has a ener al i.rcul ar or
ol nart B Tt O A el 3 R BaRrar St & B Suder el S B R R 18 o
agapt eg ﬂ@r%rﬁﬁia&&.ofman&ifeﬁ@ wilckl 7ncl udes teeth 142 forned t herearound and
adapted to be

[00144] FIG. 25 illustrates the exemplary indicator actuator 76 in more detail. The actuator 76 is
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 is shown, formed on an inferior
surface thereof for extending into the recess 50f formed between the circular flanges 50d, 50e on
the feed bar coupler 50. The protrusion 146 allows the indicator actuator 76 to be engaged by
the feed bar coupler 50 and moved therewith. The indicator actuator 76 can also include an
engagement mechanism 148 formed thereon and adapted to engage the teeth 142 formed on the
indicator wheel 74. As shown in FIG. 25, the engagement mechanism 148 on the indicator

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

142.

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

that the engagement mechanism 148 is positioned adjacent to the indicator wheel 74 and the
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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 feed bar coupler 50 and feed bar 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

t hereof for extending jnto th cess 50f faqrned .be en the ciyfcular

fl anges B@HP“B@E4€ﬁ“mF%énWé@Hgﬁ£ ”éﬁﬁ@F%&léﬁmq$H%n%ﬁ%§P FHAM “hk%oms t he
i ndi cat ok, Ack HRAFAK fof BrdvidiRE vRIAA0GDs Rithe IR afop Rkl 4 C AYRhElrigplt @S mER¥Ed
therewith. The indicator actuator 76 can al so include an engagenent

mechani st thé4 8lofelposition hed derfeethizhr aodepiered is mowerhdigfelly,ee indisater adpatpiorimed! on

the indicatqr eel 74 0 in.FLG 25 . the en ment  nmechani sm 148
on the t marearsls Seb sl BasER AR Gk Susfitogs M AP AP TREED For mec
on the epdchRRKERSS ddthe GIUGAIRABULIE 76 GEl thgaddide tdeBD 140N the inB@utortWiRel 74,
i ndi cator wheel 74 is rotatably disposed wthin the housing 12, as shown in

FI GS.' 26thexbBcasing ththveheelditdardete ate ok vrdvanceding thgaayys2MHiashsiae the t hin t he
housi 2 . that.th nent. i 48 i i i ' t ot
the i nai Bl e a1 Bbg Sy FRRAAHITRN ngREL AR O A it A Bt PERRRLAE T 1

bar couplflicak wheélerchovbinnge 82p supplydhe swaomthr@detipd R, theebhedtihd eslet pudf or
provi di ng visual access to the indicator wheel 144. As the trigger 16 is
moved t 344 prethg iiedorpriiget Tomilhbret Werp@sdn harviedipl ¢ fosped @ thehawingil2 al |y,
t he i ndi F:Te i V, ¥ f ] feed
bar coupl ar s B B o B B e g P B AR o
act uat or addpteditb bc@pg dgeentinewindetwh 21 4henthetdhip sipydy catepletadheel 74, t her eby
causing the wheel 74 to rotate as a clip is advanced into the jaws 20. Each

e NSRS LS Relual el Lo AanEe 2 oL LR 200, R v 20, e
Lo UL Bt af g g Rt oy it at
e.g., a counter-clockwise direction, after being advanced. While the anti-backup mechanism can
have a variety of configurations, in the embodiment shown in FIG. 24B the indicator wheel 74
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 teeth in the housing to prevent the
indicator wheel 74 from rotating in a reverse direction, i.e., returning to the previous position. A

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

backup of the indicator wheel 74.

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

fully closed clip to a surgical site, such as a vessel, duct, shunt, etc. In laparoscopic and
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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
FIG 24B the indicator wheel 74 includes opposed arnms 73a, 73b that extend
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 formed on the housing. 12. Wiile not shown, Hgg corresponding teeth can
be. f or nedIRICORIc VOB  STbh Nl IF e H NG PHEET S ROBNOIPRNETC HGFEildA STeicthe
housi ng 12i.adj &aRNE of SocbfGortis APRWIHEéd té/\ﬁ@ﬁhetah\@oﬂld}%'c%%&ﬁ eMBSShe #omitfe

di sposed within the housing 12, the arns 73a, 73b éxtend into the circular
pr ot r usi ovkirf orived tatheyngicahatd. (dikm diring swiErlgmoecdutreitaohecepmratoskise bled

appl i ed d t.he indicataor el. 74 is rotated, the arnms. 73a, 73 an defl ect
over the ToultSieh 6s R AE G 46l b0 Rb ldeouts b RisdRie B vodibn TERe

i ndi cat or gyt 3liPEan/BuShd kL8 tdEMsp MRl Vedsel 6 th 8EduFdthe kRurt tStheREdskrl posi ti on,
the arms 73a, 73b will engage the teeth in the housing to prevent the

i ndi cat orAegeedingly.4 surgieal cop apnlisy sheh s dlipwpplss 18 saadeilgroduredsthrougbther ni ng t o
the previog ikion,. - [ SO illed i he_.art . wi.| | recq t hat a
vari oty oy RErObEse BroBREE AR B shish SR b BGuRt mbids APPSR Bt Fetilea: o

wheel 74.shuf)ddotherAlich rEhei tizbed stopdidandieidtatetgoeitidningio€ tle jokd PO apphd e tak@etcan
be used to a%glﬁ,a partially or fully closed clip to a surgical site, such
as a vess®le, lagbiggesiusin thathe acfyateddp sause a 6pp bo bepdversd bpsse Hsiievsiidgery, a
smal | incjisi | SolBe I ' tde.: t gi cal
site. A é%ﬁﬁ@?%’%? accgggg%gﬁ%%?ghfe%ﬁigP?ySdéggg¥§¥gﬂgfﬁgﬁ§%ﬁ Tg?ﬁgﬁc annel
ext endi ngorf themttrided uskofrthé e, gieariggen 16 hen bapagiidbl achiated, asGhdieatediby theg

surgical prqQcedures_it is necessary to cea |l ood flo hr ou e vessels
or ot her aﬁ@_@ﬁ%s,wa &f L Revbpbreeine emwéﬁafw feanbe igh e A

surgi cal Ghbif 1830HERNHIRE] 1858 ade PRI BFUKESSR 8P, 48 (REFHESIE@nBRUNt tO
the vessel 7" Accordingly, a surgical clip applier, such as clip applier 10,

can be i nepeathdoédecessaighppliedditemalglips. or ot herwi se i ntroduced into the
surgical site to position the jaws 20 around the vessel,

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

entirety.

[00149] What is claimed is:
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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 will appreciate further features and advantages of the invention based
on t he above-described enbodi nents. Accordingly, the invention is not to be
linited byLAMBt has been particularly shown and described, except as

i ndi cated by the appended clains. Al publications and references cited

herein arg expxesslc di R& &deskidagrein by reference in their entirety.
[ 00149] What is @%ginegﬁﬁé: 346%%E%%k5: 1. A surgical clip applier,

conpri sing: a a@ndledhohging hmgnhatrigggr @upleil ghpesto,coupl ed t hereto; an el ongate
shaft extending fromthe, handl.e housj havi n osed jaws fornmed on
i ot al “ond ¢ hePe ERI D CAEE BOReT P oAb 6 R inat Ry s B of
posi tion;, &s@l &l (REVSNGU b asIs Bt &én dh SPASRAitdhtahd B cldbed gdsangat e shaft for
advancing at least one «clip through the elongate shaft to position a clip

bet ween t he oppdwedvinping assaiebladfspeseil wiidin thaklodpaip swédionpdvaneing hidessh ael e
housi ng and .adapted to tr r tiqgn,from e triqger. t he clip
advanci nga1 stgreorl%glil gjeteoonggtﬁggasé ﬁ)ep ¢l ]iOB aé;gegﬁt&eﬁ{i;ngsoggg%gﬁg‘}lsogré%vance at | east

one clip in resfxiselihl di¥pyRd®ithiothe hhgllé kd@FRrand ddapidtetostangfecmbtied frpm
applier of claiml1, wherein the flexible link is pivotally disposed wthin
the housi g trgear ©xbeslimsadyabsingssenlly & Faysathy sHe pdpnaiag astsmpln@dyance pyger

insert t m%ﬁgﬁe&RﬁﬁgggpF%Qghgge&g&ggﬂ&”ﬂg%?The surgical clip applier of

claim 2, erein nci ng assefbly includes a feed

2. The surgical clip applier of claim 1, wherein the flexible link is pivotally disposed within
the housing and extends between the clip advancing assembly and a trigger insert that is coupled

to the trigger.

3. The surgical clip applier of claim 2, wherein the clip advancing assembly includes a feed
bar extending through the elongate shaft and having a distal end adapted to distally advance at
least one clip through the elongate shaft, and a proximal end coupled to a feed bar coupler for

receiving a portion of the flexible link.

4. The surgical clip applier of claim 3, wherein the flexible link includes a first end adapted
to be received within a recess formed within the feed bar coupler, and a second end adapted to be

received within a recess formed in the trigger insert.

5. The surgical clip applier of claim 4, wherein the flexible link is adapted to pivot about a
transverse axis located between the first and second ends and extending substantially

perpendicular to a longitudinal axis extending between the first and second ends.

6. The surgical clip applier of claim 1, wherein the flexible link is adapted to flex when the

trigger 1s moved toward a closed position.

7. The surgical clip applier of claim 1, wherein the flexible link is formed from a polymer.
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bar extending through the el ongate shaft and having a distal end adapted to
distally advance at |east one clip through the elongate shaft, and a

proxi mal end coupled to a feed bar coupler for receiving a portion of the
flexible link. 4. The surgical clip applier of claim3, wherein the flexible
link includes a first end adapted to be received within a recess forned
within the feed bar coupler, and a second end adapted to be received within
a recess forned in the trigger insert. 5. The surgical clip applier of claim
4, wherein the flexible link is adapted to pivot about a transverse axis

| ocated between the first and second ends and extending substantially
perpendi cular to a | ongitudinal axis extendi ng between the first and second

ends. 6. The surgical cli pplier of claim1, erein the flexible Jink is
adapt ed th 1 el e ap&p?lﬁwj a‘i“éaﬁ%@‘@&%%@ﬁ%”d‘%ﬂ% *HaeMmaBRal- 7. The
surgical clip applier of claim1, wherein the flexible link is formed froma

pol ymer. g -41 /sscnﬂmaﬁaﬁghs%%bglﬂwuse&mhiaesrurg:aéalfeiiﬁwnﬂer, hprigihp: the flexible
link is formed froma netal. . A clip advancing assenbly for use with a
surgi cal cli p aapiplademcingshplt apiag: to &e disppsed axtrrcameorgases thafddpsedicebelipe

di sposed wi t.hin an el on e shaft of ~a.suraical, cli |igr and to advance
at | east BR ersﬁf]‘fig? %@lan%qu]%geaa Yol Saf%‘iaéi?‘lwgr%ﬁsﬁ?l ntmlgﬁggtfat;ﬂgr °%rigger insert
adapted to be adiigm%%en%&médﬁtoaaewgdagmqﬁnahgwu_@g&aalsue%]im cﬁ?@h&l@f a@ to
couple to a trigger novable relative to the housing such that novenent of
t he tri gg@upliedo efrigget inpeable wlatyg éo thedovyingsyeh thahmeremerd of the tfipgexidnftectiynk
adapted to be @iwptalLX ﬂig@fsed within the housing and to extend between
t he trig&8PKWﬁ S reed" The? i p advanci ng shaft such that novenment of the

trigger insert; figieé figlehdapeed tb 8e pruadydhgoded avihi delhbiiding shdpb \eRten@Betwicber eby
cause the clip advancing?shaft to move distally. 10. The clip advanci ng
assenbl y B¢ trigesi insent angies dinadvaecing shaftauchathet mey cieat of the Higgrsiaserbls effegdtyebar

havi [ - t t - f ' | i - cli
advangi ngPSael, 00dle BIER O AFREL RabR g A RS okl pislF 0 ' P
i ncludes a coupler for coupling to the flexible Iink. 12. The clip advancing

assenbly Bt cllenlifhdvashmgessentbhyeofcdanml % wheenpthe skys adppasgdhaft comprises a

feed bar having a proximal end adapted to couple to the flexible link.

11.  The clip advancing assembly of claim 10, wherein the proximal end of the feed bar

includes a coupler for coupling to the flexible link.

12. The clip advancing assembly of claim 11, wherein the coupler comprises opposed
annular flanges defining an annular groove therebetween for seating a portion of the flexible

link.

13.  The clip advancing assembly of claim 12, wherein the flexible link includes opposed

arms that are adapted to be received within the annular groove.

14, The clip advancing assembly of claim 9, wherein the trigger insert includes a recess

formed therein for receiving a portion of the flexible link.

15.  The clip advancing assembly of claim 9, wherein the flexible link is adapted to pivot
about a transverse axis located between opposed first and second ends and extending

substantially perpendicular to a longitudinal axis extending between the first and second ends.

16.  The clip advancing assembly of claim 15, wherein the first end is adapted to couple to the

-47 .-



annul ar flanges defining an annul ar groove therebetween for seating a
portion of the flexible Ilink. 13. The clip advancing assenbly of claim 12,
wherein the flexible link includes opposed arns that are adapted to be
received within the annul ar groove. 14. The clip advancing assenbly of claim
9, wherein the trigger insert includes a recess fornmed therein for
receiving a portion of the flexible link. 15. The clip advancing assenbly of
claim9, wherein the flexible link is adapted to pivot about a transverse
axis | ocated between opposed first and second ends and extendi ng
substantially perpendicular to a |ongitudinal axis extendi ng between the
first and second ends. 16. The clip advancing assenbly of claim 15, wherein

e it BUEE 0 SSPLBAS el b PR B

transversgoak fxis § bOfd! Slsampit a0l balt hymadtdagehq.t o the second end. 17. A
surgical clip applier, conprising:” a clip advancing assenbly coupled to a

trigger and adapted to advance at |east one surgical clip through an
el ongat d7shaftsuegica nkip applier.samaripiogisi ng; a clip form ng assenbly coupled to

a trigger and adapted to actuate | aw_assenhl f d on distal end of
The ef ongat 6t SRRRN Ak SRR PpReAT M ARE R fonit S R aB i 208, o he
housi ng s@@@apg@nh@aﬁm@na@hgaé shafthteRlling fRdVARGIsHg; assenbly and the clip
form ng assenbly, erein the trigger has two sgﬁuentlal st ages of

actuation, thelip fargierassaneiyigowrl¢cbiota tuggar endadaptaddo nefbate hijpv agpomhbi ng
assenbl yo ¥i.g 3 f 's‘%éi'e%Sf{He%ﬁmg&E'sﬁa%%{ggﬁr&ﬁ5Eusr%icﬁfc"% ,gf actuation, and the

trigger %elng effective to actuate I'p rorming assenbly and bei ng
pliant rel akitvgget couphd t6 kihoasiigasd adapad € Bhahiate therclipadidieingessentblpirmige of
actuation. 18. The surgical c!iﬁ applier of claim17, wherein the trigger
and t he the qlip faeming assaydlys wasssinthe Higgerhas hive gequgntial slagss afjagtuption thetggeethe

sur gi cal i L, i | @i : . L& i i r

counl oa epcle@RRYg &y e b Riskieing Uhiefibly 8T hibuddngdetine B30 |
adapt ed attoatpiny aid the triiggehleing effigpeive chuactuage the blip formatg aswntdeemhbeisg plipas of
actuatio

rgihtive to the clip advancing assembly during the second stage of actuation.
18.  The surgical clip applier of claim 17, wherein the trigger and the clip advancing assembly

are coupled by a flexible link.

19.  The surgical clip applier of claim 18, further comprising a trigger insert coupled between
the trigger and the flexible link, the trigger insert being adapted to pivot with the trigger during

the first and second stages of actuation.

20.  The surgical clip applier of claim 19, wherein the trigger insert is adapted to cause the
flexible link to pivot and flex during the first stage of actuation, and wherein the trigger insert is

adapted to maintain the flexible link in a flexed position during the second stage of actuation.

21. A method for advancing a surgical clip in a surgical clip applier, comprising:

moving a trigger coupled to a housing toward a closed position to cause a flexible link
disposed within the housing to pivot and distally advance a clip advancing assembly disposed
within an elongate shaft extending from the housing to at least initiate advancement of a clip into
opposed jaws formed on a distal end of the elongate shaft;

further moving the trigger toward the closed position to cause the flexible link to flex

such that the clip advancing assembly is maintained in a substantially fixed position while a clip
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20. The surgical clip applier of claim19, wherein the trigger insert is
adapted to cause the flexible link to pivot and flex during the first stage
of actuation, and wherein the trigger insert is adapted to naintain the
flexible link in a flexed position during the second stage of actuation.

21. A nmethod for advancing a surgical clip in a surgical clip applier,
conprising: noving a trigger coupled to a housing toward a cl osed position
to cause a flexible link disposed within the housing to pivot and distally
advance a clip advanci ng assenbly disposed wthin an elongate shaft
extending fromthe housing to at least initiate advancenent of a clip into
opposed jaws fornmed on a distal end of the elongate shaft; further noving

the trigger toward the c|ase osjtion to cayse the flexible |i o flex
Such ¢ hatiomag grrgblydy a6 wBeRbIg e s PngR PR B e e QBT 1y 1 xed
posi ti on ddlgh® sRafEld doseaftd tHeBdb¥icNGe AeseFLYitibeddhst@tv¥eradvanced to cause
opposed jaws fornmed on a distal end of the elongate shaft to close and

t hereby close the clip positioned therebetween, 22. The nethod of claim 21,
further c@nprildiempthad daiimg 1t fwether qogrpaising geleasingpba triggsl toiap wpebPostiiise t he
flexible |ink,t Vot Ln_an .op [te direction an oxi gl etract the
clip advaneront Telbmb e 38 ARRPRTe A ER REpRRA R o y S P e
| ink extergstdetween a trigger insert coupled to the trigger and the clip
advanci ng assenbly. 24. The method of claim 23, wherein novenent of the
trigger causes_the trigger insert to ,..therebhy causing the flexible

. ) .
link to pivot . Thamethpdd ?‘ﬁb%ll’&heiell%ihm%lfg{d%eéieﬁ‘df hefween pIggeHRhg

assenbl y { - i | ing menber formed on a proxi nal
end t her ec%? B@%ﬁ%bﬁ%ﬁ@ﬁ?ﬂg @ég&% %ﬁ&%@ 44

24.  The method of claim 23, wherein movement of the trigger causes the trigger insert to

pivot, thereby causing the flexible link to pivot.

25.  The method of claim 23, wherein the clip advancing assembly comprises a feed bar

having a coupling member formed on a proximal end thereof and coupled to the feed link.
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