SURG CAL CLIP APPLI ER METHODS FIELD 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, vessels, shunts, etc.
BACKGROUND OF THE | NVENTI ON [ 0002] In recent years surgery has markedly
advanced t hrough the performance of | aparoscopic and endoscopi c 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 instrunent used to puncture a body cavity. The trocar
typically contains a sharpened obturator tip and a trocar tube or cannul a.
The trocar cannula is i " } ?ﬁﬁﬂ?s the body cavity, by
using the obturator ti p%ﬁ%g%?a@gmﬁgklf]%% ter penetration, the
obturator is renpved and the trocar cannula renmains in the body. It is

t hr ougFIRUID OFAZHHINGENREONsur gi cal i nstrunents are placed. [0003] One
surgical instrunent that is comonly used with a trocar cannula is a
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instruments are placed.

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

closing of the jaws.

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

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



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

i nproved net hods and devices for applying surgical clips to vessels, ducts,
shunts, etc. SUMMARY OF THE | NVENTI ON [ 0006] The present invention provides
met hod and devices for applying a surgical clip to a vessel, duct, shunt,
etc. In one exenplary enbodinent, a surgical clip applier is provided having
a housing with a trigger novably coupled thereto and an el ongate shaft
extending therefromw th opposed jaws formed on a distal end thereof. The
trigger is adapted to advance a clip to position the clip between the jaws,
and to nove the jaws from an open position to a closed position to crinp
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the surgical clip applier can include a feeder shoe that is slidably
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one surgical clip through the elongate shaft. In an exenplary enbodi nent,
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[0007] The surgical clip applier can have a variety of configurations, and it can include a variety
of features to facilitate advancement and formation of a surgical clip. In one embodiment, the
surgical clip applier can include a feeder shoe that is slidably disposed within the elongate shaft
and that is adapted to drive at least one surgical clip through the elongate shaft. In an exemplary
embodiment, the feeder shoe can be adapted to move only in a distal direction, such that

) proximal movement of the feeder shoe is substantially prevented. The elongate shaft can also
include a clip track disposed therein and adapted to seat at least one surgical clip. The feeder

shoe can be slidably disposed within the clip track.

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

include a tang and the feed bar can include several detents formed therein and adapted to engage
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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 nated to
the trigger, and by a link that extends between the trigger insert and the
proxi mal end of the feed bar. The proxinmal 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 having an advancer that is adapted to engage
a distal-nost clip and to drive the distal-nost clip into the jaws. In
certain exenplary enbodinents, the feed bar can be adapted to engage and
initia j |- prior to
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t hat aragseatbipéaddndlodec@peack ieat is adapted to seat at least one clip, and a feeder shoe that is
adapted to slidably mate to the clip track and to move in a distal direction to move at least one

clip disposed within the clip track in a distal direction. The feeder shoe can include, in one
exemplary embodiment, a tang that is adapted to engage the clip track to prevent proximal

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

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

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

track.

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

distal-most clip to drive the distal-most clip from the clip track into jaws formed on a distal end



tang to nove the feeder shoe dlstally mhen the feed bar is noved dlstally
In use, the proximal end of the feed bar can include a coupler that is
adapted to receive a link for coupling the feed bar to a trigger of a
surgical clip applier. [0012] An exenplary nethod for advancing a surgical
clip through an elongate shaft of a surgical clip applier is also provided.
I n 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 di sposed
within the elongate shaft and thereby distally advance at | east one clip.
The feed bar can be distally advanced by, for exanple, actuating a trigger
coupl ed to a housing that is mated to a proxinal end of the eIongate shaft.
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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 surface forned thereon is positioned within an opening
in the housing. The force-receiving surface can include a first portion
that is adapted to receive a force for pivotally noving the force-receiving
menber within the housing, and a second portion that is adapted to receive
a force for slidably noving the force-receiving nenber within the housing.
The biasing assenbly can also have a variety of configurations, but in one
exenpl ary enbodi nent the biasing assenbly can include a spring di sposed
around a spring post, and a plunger slidably disposed relative to the
spring post and having a head fornmed thereon and adapted to conpress the
spring upon slidable novenent of the plunger toward the spring post. [0016]
| n anothels thaeshd &t . the housing can include a pivoting assenbly that is
coupl ed Dbetween the force-receiving nmenber and the biasing assenbly such
that pivoting assenbly is adapted to transfer a force applied to the
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el ongate shaft and coupled to the trigger. The canm ng assenbly can be
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to nove the jaws fromthe open position toward the closed position. The
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open  PQ$idRE tHe WEthck Nfh 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

S

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



cl osed position. [0018] While various techniques can be used to couple the
carom ng assenbly to the overload nechanism in one exenplary enbodi nent

t he canm ng assenbly noves relative to a force- receiving surface of the
over |l oad mechani sm such that the closing force of the camm ng assenbly is
applied across the force-receiving surface of the overload nechani smas the
trigger 1is actuated to cause the carom ng assenbly to nove the jaws from

t he open position toward the closed position. The force-receiving surface
of the overload nechani sm can be adapted to resist novenent in a proxinm
direction and the resistance can increase as the trigger is actuated to
cause the camm ng assenbly to nove relative to the force-receiving surface
and t O fXPHRishl\@rrel G0 b TR tARIrOPRMARThE a8 FoAE St SostiRSB ARt ti ON.
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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
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the closed position. [0021 ] Wile the overload nechani sm can have a variety
of configurations, in one enbodi nent the overload nechani smcan include a
force-receiving elenent that is adapted to receive the closing force, and a
bi asi ng assenbly that is adapted to resist novenent of the force-receiving
el ement in response to the closing force. The surgical clip applier can
include a caromng assenbly that is adapted to apply the closing force to
the jaws, and that includes a roller nenber that rolls across the
force-receiving elenent as the closing force is applied to the jaws. The

t hreshold force of the overload nmechani smcan increase as the roller nmenber
rolls across the force- receiving eIenent In particular, when the roller
menber . rol | Lr.st . receivin t he

For ce. Pagar heeapa BrchaniSh RIHET S B k8 Brg iR E AR P FBIEM, o ¢ e
t hr esh@k globedrpositioand when the roller nenber roIIs across a second portion of
the force- receiving el ement, the force-receiving element can slide if the
closing farce is gre r than the threshold force. In an exe

ermbodi ﬁ@%ﬂ Whilgthe ﬁvefﬂeg F‘%FCQ%}‘%"? P P ARy OpSAGETHENS, o ens. emn@@gmnt ng

el emenfpe bhverl & ﬁlet:ltfh?ﬁkrﬁ 8 ﬁl@lﬁ@é&b Fﬂréje 1eBLiGing RS Rk i§ Qda?tédjt% rE&f}ve the
force-recelving element. [0 In oth eg aspects, urgical clip applier

i s pr osdosiegiforedanda wasing mérubleg tmtuﬂ adpptadiuamsiistngovmeqbdhy faroetpdceistingo a

trigger. and.adapted, t van e at. .| east. Qn ical. cliip through an

el ongaTE TN i1 B L IR GOPPRTTSE ORISR re™ ARSI 43 iPGiY AEEGL DLy coupl ed
to a t4saaay tabd ad@;siecp fyaheelosia Gorée lodMé ﬁ%eamltuatfmm%@ aQBllét nttinietl end
of the elongate shaft to Forn1a surgical clip. The trigger can be coupled

t o t hethabgls agossier Rmepeeaiving elgmentasdha desing fopredsiopmicd g thedawenbiey and t he
clip f{?&él]u&ﬁ f&éégf‘?ﬂ% Xver[o@d%cﬁ&%‘?%kﬁ{%a%%%?h{E'%Q er rﬁ%}?betrrrelgsga% osDfR tWo

sequential stages o can tive o actuate the
clip aftvaretdigng element|ly patticulag v&thbﬁ?tlfelrbﬂér rﬁe&ﬁi@ﬁrdﬂs aaﬁilwalﬁrsmlportﬂﬂdft}te can be
effective to actuate the cI| forn1gg assempl y dﬂrln qe second stage of
act uat fB55-TRFRYIRE plEmAR: tieifance-Tecsiving slements eand tat ifthe alpsingiterge 1sBelsipl y. - 7

BRI EF ﬂé Qi\&hf&'r:ceTFf}% %%Q'Fﬁlel[r &Qﬁ.%gr rIﬁ?adrEQé%rbte&&El e;Wrﬂu%n SandRr&-ful Iy

understood fromthe follow ng deta escriptiont n 1n conjunction
wi t h t feeeiving elepmny thegforte avdengsg elementivhr kilde[lﬂ(he 4]osi§|g(£orcb;¢s grsater thardéaevi ew of

one ex&%k&a ¥or% ch)lda{nrte?(grtnpﬁry embo"cjhrgen% atile ﬁnesgoﬁqgrce requlred to pivot the force-

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.



[0025] FIG B is an exploded view of the surgical clip applier shown in
FIG 1A, [0026] FIG 2Ais atop view of a jaw retai ner assenbly of the
surgical clip applier shown in FIG | A, [0027] FIG 2B is a bottomview of
the jaw retainer assenbly shown in FIG 2A; [0028] FIG 2C is a side view
of the jaw retainer assenbly shown in FIG 2B; [0029] FIG 2Dis a
cross-sectional view of the jaw retainer assenbly shown in FIG 2C taken
across line DD, [0030] FIG 3Ais a top view of a feeder shoe for use with
the jaw retainer assenbly 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 OfiRHFGSESCRIFANONAGF triPopRA Wikksg aw ret ai ner assenbly 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

FI GS. BA2Hhenyengpywilhbe mees fully yndsastoed frem thy %%pwm&mlﬁd dessTiptigyntakenp034)
FIG 4C |s: ' ' bar - j.aw retai ner shaft shown in FIG
4B, sh§ﬁ°ﬁﬂé‘ﬂ°@ﬁ‘§%}}e’g‘§wﬁg’ff“"%ﬁﬁgég?’g"t‘%gi ‘r‘r‘oavg\ﬁc%osi tion; [0035] FIG 4Dis a

si de view of another enbodi nent of a proximal end of a feed bar shown in

- 8- R ponddGi bA ism sille view qfron exanhplany@mbbdinteat faasurgitaichpapdieaf t shown in
FIGS. 2A and 2B, showing the feed bar in the proxinmal-nbst position; [0036]

FIG A4E i ' i f the feed b d | t ai ft sh in FIG
a0, sndRPagicr B T bilea vt o GRE B B0 i RO WTBGSTY 1 & UF i € o

side view of yet another enbodi nent of a proxinmal end of a feed bar shown

i N con[ees) KIG. DA tida topevidn oRa il retititr adseinbly dfahw subdied] BRp agpliRt thoshiomn i n FI GS.
2A and_2B, showing the feed bar in the proximl-nost position; [0038] FIG
4G i's BlGilde view of the feed bar and jaw retainer shaft shown in FIG 4F,
showing the feed bar in an internedi ate position;

[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



fr——

[0039] FIG 4H is a side view of the feed bar and jaw retai ner shaft shown
in FIG 4F, showing the feed bar in a distal-nbost 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 showmn in FIG 4A; [00411 FIG 5B is a side
perspective view of another enbodi nent of an advancer that is configured to
couple to a distal end of the feed bar shown in FIG 4A; [0042] FIG 6Ais a
cross-sectional view of a clip advancing assenbly, which includes the jaw
retai ner assenbly 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 r relative to the clip track of the jaw retainer
assemblyncLRAAA G pmx@ﬁav d 3f HeG8% rérfintd ABRShoH-EH PGSt D€ afid 2B, e@m@cl ng
assenbly shown in A, showing the feed bar noved in a distal

di r ect therfeed[t@0ivthe pro@im#&anést pesitervss- secti onal vi ew of the clip advancing
assenbly shown in FIG 6B, showing the feed bar noved further distally,

t hereb e l (o) dj,st of the

f codor (HREFRAE G (BEPel GTIRLrER Bty dsPurBitRRlan HARR TGS Rolibe? s o

Vi ew othetfbel Wik inpa didMBmobti®siisaenbl y shown in FIG 6C, showing the feed bar
returned to the initial, proximl position, shown in FIG B6A, Wnile the

feeder oe and_clip supply remain in the advanced positi.on sho FI G
6C, ]7 BlaHF ga yide Wepgif tystrﬁnﬁﬁregfremf{] entpf @ proimplfad &éeg?régra
FI G 5%1 éﬁnﬁ%ﬁ%mtw

Foxirhdl Pcn@ bf fhe id’v@{-\elfalﬁ’ér shdtEsHoMM ih 2I@E A aRPHENDI Y S hown

in FIGS 2A-2D, show hg t he advanc Ina proximl-nmst positi on; [0047]
FI G 6Bhavengithedeaddrar peths peximalenest posidn;t he advancer shown in FIG 6E,
showi ng the advancer in a distal-nost posi ti on after advanci ng a cI ipinto

e ofBEE R e B RSl MR G R R v

[ 0049] tid feed Bhr irSarfintdrledipR pofi€ach; ve Vi ew of a cam for use with the javvs
shown in FIG 7; [0050] FIG 9 is a top perspective view of a push rod that

is adapted to couple, to.the hown in FIG noving the camrelative
to the?ﬁ)%F@&WEpﬁldﬂV@W qf tlc"re feeﬁ bar and jaw retainer s%alIt shown in FIG. 4F, showing

the feed bar in a distal-most position;

[0040] FIG. 5A is a side perspective view of an advancer that is configured to couple to a distal
end of the feed bar shown in FIG. 4A;

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

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

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

track of the jaw retainer assembly;

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

showing the feed bar moved in a distal direction;

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

disposed distally of the feeder shoe in a distal direction,



[0051 ] FIG 1 OAis a top view of the camshown in FIG 8 coupled to the
jaws shown in FIG 7, showng the camin an initial position and the jaws
open; [0052] FIG | OBis a top view of the camshown in FIG 8 coupled to
the jaws shown in FIG 7, showi ng the cam advanced over the jaws and the
jaws in a closed position; [0053] FIG 11 is a top perspective view of a
tissue stop that is adapted to couple to a distal end of the clip track of
the jaw retai ner assenbly shown in FIGS. 2A-2D; [0054] FIG 12 is a top view
of a distal end of the surgical clip applier shown in FIG |IA show ng the
ti ssue 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

por ti o[oab] KIme 6BUS Gtsd-seetibiml vaspbf the cish@wanding &skémblyAhowRid KICH6L, FIG 14 is
a side perspective view of a trigger insert_ of the S'UI‘F?I cal clip applier

shown Flpwing te feed Rar [etigned topthegnitial proximgl rasiionpehosinde il oA vehiledhe one hal f
f a f ; i [ s ' .in FIG 1A [0058
flo 1083t SRUBSpSY ot S0 b6Rne &l dioARROME T PO, LD Focy bar (0

coupler shown in FIG 15A; [0059] FIG 16 is a top perspective view of a
f 1 exi bl[@4b] FIK:. tEa¢ a battams pgapectiod viawalfithe addaraacshogn inFs@niA dispdsed mathsur gi cal

clip applier sho in FIG 1A 060] FI A ] si de rtiall
cr os. Bt gadl oL e igortanop ety wevei Fla dhe SrshoRerests fianef nd
appl i eproxiaindsPpbdiion; 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,

showi nGOAEFIE O isaibefieen peIsres8entipY of thetaduancgr devndn . lhspyingthe, 17C is a
i de, ial - i i . . i QF ndl !
Sur i o Bt Y SRAFRRP BRI Rer AR E n ERI HRTe Pef  rlE Bl

assenbly fully actuated; [0063] FIG 17D is a side, partially

cr oss- $eRB] BiAl7 iva eMe pérspecpive viewrofafpairiod javard the smfgitd elip apgiec showrcini p
applier._shown in FIG 17A, showing a clip form ng assenbly actuated; [0064]
FI G 13?@51 t side view of a closure link roller that forms part of a clip
formng assenbly of the surgical clip applier shown in FIG 1A

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

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

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

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

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

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

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

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

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

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

[0055] FIG. 13 is a side, partially cross-sectional view of the handle portion of the surgical clip
applier shown in FIG. 1A;
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[0065] FIG 19 is a top perspective view of a closure link that couples to
the closure link roller shown in FIG 18 to formpart of a clip formng
assenbly 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 showmn in FIG 19 and that also fornms part of the clip form ng assenbly
of the surgical clip applier showmn in FIG [|A, -11 [0067] FIG 20Bis a
bottom view of the closure |ink shown in FIG 20A coupled to the push rod
of FIG 9 and having one enbodi ment of a biasing el enent disposed therein;
[0068] FIG 20Cis a bottomview of the closure Iink showm in FIG 20A
coupled to the push rod of FIG 9 and havi ng anot her enbodi nent of a

bi asi ngosk1EITEN 4 HiaSRRSREsPebtReidw of PRRZEr il of e surgicARIBRPAIISROWH BE
perspective view of an anti-backup nechani smof the surgical clip applier
shown FIG.HAG 1A [0070] FIG 21B is a perspective view of a paw nechanism
of the anti-backup nmechanism shown in FIG 21A; (0071] FIG 22A is a side,

per ! RS T OO T RO T 0RO B B

i ni ti ahppiesidowann FI@AA2] FIG 22B is a side, partially cross-sectional view
of a portion of the handle of the surgical <clip applier shown in FIG 22A,

showi ng t he antj-backup nmechanismin a partial ct.yat ed osition; [0073]
Al 2RESPEFG. RS a g mraqeﬁg}vecws%@? Q@@Eheaﬁaé&b%sﬁﬁeéﬁaacwﬁeis f t he

handl eppd 15Re 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 handl e of the

sur gi cH#059EFIGy 16y top pershephive viewraf@ flexitds; linkibaj forms past efra ¢liprslyrrgingrechani sm
returnin initial,. positi.on; . FIG 22E is a side, partially
Cross- %Sesg?‘%@ﬁg&e\ﬁu%agfh%gp ?Jlre{ ?hgrvnd%%%'gﬂ%andl e of the surgical clip
applier showmn in FIG 22D, showi ng the anti-backup nmechanismreturned to the
i ni ti al006PPEIG. i1 DA s 4 §1¢, hartfallGeroddfecitionaA vieswlf agsbetion o fihe binddaofttie surgiasl
mechani sm of t he su_r%i caIA csLl p. appl.ier

clip applier shown 1n FIG. 1 owing 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. 1A,

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

[0066] FIG. 20A is a top perspective view of a closure link coupler that couples to the closure
link shown in FIG. 19 and that also forms part of the clip forming assembly of the surgical clip
applier shown in FIG. 1A;

-11 -



shown in FIG |A [0077] FIG 23Bis a partially cross-sectional view of the
overl oad nechanismshown in FIG -12 23A, showing the closure link roller
first coming into contact with the profile link; [0078] FIG 23Cis a
partially cross-sectional view of the overload nechanismshown in FIG 23B,
showi ng the closure link roller applying a force to the profile Iink causing
the profile link to pivot; [0079] FIG 23D is a perspective view of another
enbodi ment of an overload nmechanismfor use wth a surgical clip applier;
[0080] FIG 24A is a side perspective viewof a clip quantity indicator

wheel of the surgical clip applier shomm in FIG 1A, [0081] FIG 24Bis a
side view of a clip quantity indicator wheel shown in FIG 24A; [0082] FIG
25 is e V. bHyald t he

ol p bSEPOe AR B Y oP eIl ARG L FRE R PlplRElo SERAME (G
parti abf EJGCEa%hmmgamrmibodlmmof a biagiog elﬁmnntaﬁsnoh@l themdi e of the surgical
clip applier shown in FIG 1A show ng novenent of the clip quanti ty

act uat f_El 25 .and t.he Lty indi f.FlG 2 and
o 0oa) (ol Fibggbe & B, Viek of e ARk ok FIEE 2DATREREA R wepiin Al o
t he hapfliig. 9fand hevisgrdtied bmbddifileh PofAltRAsi eléhéhtishSselt tkereigSA, show ng.
further novenent of the clip quantity actuator of FIG 25 and the clip

quantlt indi cat or wheel of FIG 24. DETAILED DESCRI PTI ON OF THE | NVENTI ON
[0085] (0PI HiFed bhis mnéaas?doﬁadegreqﬁwawvlw slansndi-backyp geehanisel ¢fghappl i er and

met h°d§urg19£1 clﬁﬁl 1e§‘sho%H{91'IﬁI 15!/ p applier to apply surgical clips to a
vessel c., durihg a surgical procedure. An exenplary

surgical cli p appl | er can include a variety of features to facilitate

appl.i cE076NFIGHE 2 8B s prrspebticd vipy ofis paekoedhbrismiod thei antidradkug tecianiatned i n t he
drawi ngs. Ho .,.a& person skilled in the art will appreciate that the
sur gi c&f° ‘P\Sﬁé\g{}ﬁ’er can include only some of these features and/or it can
include a variety of other features known in the art. The surgical clip 13

aﬁgl :j e[00dEFEIG. b2Al ihesia, paitillrerods-Yeckibhf RikRdoftaOporedH ERBOhardy dfxhdsgieapl ary
enpodi nent s.

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

[0077] FIG. 23B is a partially cross-sectional view of the overload mechanism shown in FIG.
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[0086] FIG 1 Aillustrates one exenplary surgical clip applier 10. As
shown, the clip applier 10 generally includes a housing 12 having a
stationary handle 14 and a novable handle or trigger 16 that is pivotally
coupled to the housing 12. An el ongate shaft 18 extends fromthe housing 12
and it includes a pair of opposed jaws 20 forned on a distal end thereof for
crinping a surgical clip. The elongate shaft 18 can be rotatably coupled to
the housing 12, and it can include a rotation knob 22 for rotating the

shaft 18 relative to the housing 12. FIG 1 B illustrates an exploded view
of the surgical clip applier 10 shown in FIG 1A and the various conponents
wll be described in nore detail below [0087] FIGS. 2A-12 illustrate

exenpl a5y RERAGItREAbSurOfinkt Roflel fifst C3#Fng P 6RAG vidfthd pRfisdIafl; 18 of the
surgical clip applier 10. In general, referring to G 1B, the shaft 18

i ncludes an outer tube 24 that houses the shaft coggpnents, whi ch can
i ncl udE0048} Bify. R&E i§ apartial s essisedtiongl Heawy iof e oxerloas meshanigashewain FISR with a

cont grsapgrRe ApRteing AePARNAR,; R St FRTg Wiy [AELCEN, )

18 canpabgo include a clip advancing assenbly, which in one exenplary
enbodi nent can include a feeder shoe 34 that is adapted to be slidably

pos ¢ SRS TRLAabr Brifesti Chv B e dnd PR iR &t i BRrET Weeder

shoe 34ithharsa 1 clip\$pptikt; P track 30. The feed bar 38 can include an advancer
assenbly 40 that is adapted to mate to a distal end thereof for advancing a
distal-nost clip into the jaws 20. The shaft assenbly 18 can also include a

clip f NBOhECor48 annPidgpersesstng yiewwhr cHp aransiteindicatos whesl of thsourgiepbelin an
|

i ncl'ud iof 8044 tyis adapted to slidably mate to the jaws 20, and a push
rod 44§Pﬂ§f can n%@%bjg to the cam42 to nove the cam42 relative to the

jaws 20. The shaft assenbly can also include a tissue stop 46 that can mate
to a diGi8d] Fi€h@4Bfis 4 side el tarchip lquadity ordidatoe iwthictlahowg in PEsi2dAoni ng of the
jaws 20 relative to a surgical site. [0088) The various conponents of one

et or r RF ML PSSRt RS Do o i e o BratShfY toeliheRinn  ana

it i nchndi@soraheel shogateFIGast antial ly planar jaw retainer shaft 28 having a
proxi mal end 28a that mates to the outer tube 24, and a distal end 28b that

is adapted to mate to the jaws 20. Wiile -14 a variet%.of t echni ques can be
used t V08l BIG- KeAps o xidpenartially coass sentiont &igwagf 4 eartipm af the handle ofthe gurgical

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

-13-



the outer tube 24, in the illustrated enbodi nent the proxinmal end 28a
includes teeth 31 formed on opposed sides thereof that are adapted to be
recei ved within correspondi ng holes or openings (not shown) forned in the
outer tube 24, and a cut-out 29 fornmed therein that allows the opposed
sides of the proximal end 28a to deflect or to forma spring. In particular,
the cut-out 29 allows the opposed sides of the proxinmal end 28a of the jaw
retai ner shaft 28 to be conpressed toward one another when the jaw retainer
shaft 28 is inserted in the outer tube 24. Once the teeth 31 are aligned

wi th the correspondi ng openings in the outer tube 24, the proximal end 28a
of the jaw retainer shaft 28 will return to its original, unconpressed

conf i gupsiel Q8 cHHAN BN &aHSeRAniehedite eéﬂ?eselaleeﬁﬂn %¢BPEry Gt ditignt O r espondi ng
openings to engage the outer 24. As will be discussed in nore detail bel ow

W th regfect to FIG 4A the device can also include a feature to prevent
conpr e$QIBEhFIS 1AHEuwTsRs Sag cxsrerlary sargigabelip applieral 0. e%ﬁshzwa,wctmepﬁlmvwet ai ner

shaft i of
The t e SPRSHly EWHRE hoing TR £ b el RN 958 waFSVaBle AT BORABERIY O
be usedthdt & pi*aitﬁl;tdmapkdd 4 thee heming'ZBb Afi elohgaté ﬂwﬁrl@tateﬂds frosithé howdthgt1@ t he j aws
20, howevyer. in the jllustra odi rent the distal .end 28h of the jaw

" et ai nahd rneiyd e?SPPlﬁE* %@ge@e 5@? ortist op st end therat 5er FBHNRER TRBFYI 1 f or
mat i ng cW*)t Phe 85SNGB o BE Rﬁa&&b‘iy BEIpIA o rﬂf'e%lasx%g 15 OB e AN 4 aws 20,

whi ch be discussed in nore detail below wt res ect to FIG 7. The

t eet h T&atadr knaba2 foroeiatmg theshaft &8 re}dtl\»tenetl]edmsm@ll oFKs lBsdlbstta:enstanal |y
I the j T t mb
26 can ariodd ey S6it BiteBl ertruffl e Hin FBF I8 BelBHo o dn Al RS T Y

rec I VibddedchBedtaShore @Qetadd belowhi ch is used to advanced the cam 42 over the
jaws 20, as wll be discussed in nore detail below The push rod channel 32
can be forned using a variety of techniques, and it can have any shape and

si ze déPRETUFIE. 3A- Fhidlustate exemplary embodiments of Hﬁ%ﬂovwnmn% okhewprfi ¥ FI G
2D, therpiish &gclﬁ"ﬁ{ﬁﬁgll l(ﬁzln'générélxﬁ@%r}{ %tfq gg thg e 19%c esdalnrtgl’t rlt 0 a

super|or sur ace e retainer Ras a substantia y
r ect angubec}4 thdtdpeseatict sheft lcmepora:ntspwhich/ayn d2mdex yaemhtaiging lhesembly 26UgivingThe

ush rod channel an.al so ex d I ortion of the

Pot i oS Rarpespatt A Bandeboe S and hPRacs e ppftBfipe Thdievine § aw
retai nizigan eee&mghﬁédzémae% armalraﬁeafﬁ@ clip Ghakdsd. arHaunbe haemsiargn@h agé f or
facilitating novement of the push rod 44 within the elongatée shaft 18 of

t he sunuggledela dipiadvansplgi agsenitdy, whi¢h 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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i [0091] As is further shown in FIGS. 2A-2D, the jaw retai ning assenbly 26
can also include a clip track 30 nmated thereto or fornmed thereon. The clip
track 30 is shown mated to an inferior surface of the jaw retainer shaft

28, and it extends distally beyond the distal end 28b of the jaw retainer
shaft 28 to allow a distal end 30b of the clip track 30 to be substantially
aligned with the jaws 20. In use, the clip track 30 is configured to seat
at | east one, and preferably a series, of <clips therein. Accordingly, the
clip track 30 can include opposed side rails 80a, 80b that are adapted to
seat opposed |legs of one or nore clips therein, such that the | egs of the
clips are axially aligned with one another. In an exenplary enbodi ment, the

clip traaaketsQf GBRnigees caf BE ugHdrt6 ehateOths prvixirdl @HE 281\6MNthy ja% teRndr RRdft 28 ﬁs
pre- dISEOSEd within the clip track 30 during nmanufacturing. A pers

ski | | edhs enteriubed4, insfhe illusppted emhedimentthe proximal £pé : 28%m2bldeSamhéd rfﬁmgeér ation
f the ¢l j
0 € dhld ?osteﬁ é@%s ﬁa@re‘&f{haé’ﬁ% %%ag)r? PR PE P& eRE Wm%%%gpc%ﬁlré% e@%?egemr%ﬁiap fod

conflgura on o0 closure evi ces s
t o be r(asashsen) folmddeinnhe dberaabe?4, and ¥ avitioait 29 ﬁfrmetl Itlwrem tiexc hltdvop ks op‘;&fﬁecbe

used, instead of a cI| rack 30, to_retain a clip pply W th el ongat e
shaft Sigs OF ho gropinpplen %tq deflegt o3 do form 2 PERgE; e%fc&trowsaéﬁﬁ?.\@% 30c

for med tﬁ@g@ggﬁi did¥ of aﬁ% )hﬂﬁl éhd 283 re,g m%géw fram@rdshgﬂ@ 28td GedfhproiesodArpdapt ed

to be dis wthin the clip trac as wll be discussed in nore

det ai | dmelnatherlwheathejewnplamey shafii8ds mserted in e merpuber%ﬂc KO1BE thaietthdé srea
quantity. of, o s 30c,.that corresponds to.at.|east the 149] of clips
Adapt eclieea e e BOr PaiLbEOTan T i PRONFE HEe e B gre O8F BLPF Y ser - The
openj nq%taﬁl@pslﬁﬁqsmlﬁfr@mﬁhbm ofigihal uBd A PressEPEBNPIBLraBOR tHRAILY L RusBPSHE Rethhat t he
tang 82a on the feeder shoe 34 engages an op enlng%SOC each tinme the feeder

shoe 341lite extgndimtethe cowespending opdnangs o engagethe putq’ kAgwilt herdispyseediitie
det et Snofe BbATbebRANPRSILIRTEIE0EA, B dbiaf O ATHING PIARF LIaLHGES, Lha!

aIIOM/fH 0 engage er Shoe Vent” di st a

nnverrerttompyﬁloﬂbf the/oppepéd Biks @ﬁlhembﬂimal ehd 28t tﬁeﬁdaiétaﬁfweha'ftZQS diringake p
track 30 can al so include _a stop tang % fornmed thereon, as_shown in FIG
&

2B, tha tlilesdeéfcﬁéwiev@t@aclg@wéﬁgssgweraw therteetl A b famrle stishiubs Aty f or med on

the feeder shoe 34 to prevent novement of the feeder shoe 34 beyond a

di st al -gp&) APetiely Gech@ijudh tdn 48R bediseftésase tHedi@Y.end D8 8f B4R jdviRGaidd8 can
have a variety of configurations, but in one exenplary enbodl ment it is in

t he f orsimb28 tanhe gadjsaflehowevein thh dlustated puibodimentdhodistaherst 28rofithe jewcl ose a

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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portion of the clip track, thus allowing clips to pass therethrough. -16- A
[ 0093] An exenplary feeder shoe 34 is shown in nore detail in FIGS. 3A and
3B, and it can be adapted to directly driving clips through the clip track
30. Wile the feeder shoe 34 can have a variety of configurations, and a
vari ety of other techniques can be used to drive clips through the clip
track 30, in an exenplary enbodi nent the feeder shoe 34 has a generally

el ongate shape wth proximl and distal ends 34a, 34b. The distal end 34b
can be adapted to cradle the proximal-nost clip in the clip track 30 to
push the clip(s) through the clip track 30. In the illustrated exenplary
enbodi nent, the distal end 34b is substantially v-shaped for seating a v-

shaped §i i iPoAT i ] i
rectan 63?93? Kg %g%gh&%g%ﬁ%ﬁﬂgsg? érégég%%g&gﬁaﬁiﬁ?go%éﬁ?g%e rﬁéﬁlfglhgﬂg \gﬁcer 40 to
engage chp tack H] mated thewdto pr fondedtherenn.e The climtravkt3ldas shosasmaed teaan mierior be

di i e detail .b . The distal .end 3 .. of .
e pend SRR rdee SR PG e Povingrt s HRky Bevape luf St St S AL i o
bei ng y&geMihhft 28 Reallcdey U1 &Y 3dbUIIM cliptrRRAD A6 be SUESHARLIANWAlIRAGPHItHERL . t he

feeder shoe 34 can also include features to facilitate distal novenent of
t he fedahes20sHHoasgtheqliptiragk Bés eoinfipured trcieat3 leastunet andurplerabhit 4 serriess of pr event

pr oxi naj. vement of,.the fe r 4 within t cli ...Such a
confi guclélg?l rrefm’v‘\ﬁl£ (icf)rdénl rﬂéecg \e/téar?ggarr&% N egpgoﬁgér]gf}%léaiﬂ{gisgéfiagr?g tﬁ;oa?a{ehe clips

W t hi n adfiedtoispatloppssed Bgs of binksor rbre QUpIWerind ischahat MieslegLofi the Elipshee advanced
bet ween the f’_aws 20 with each actuation of the trig‘g_er 16, as will be
di scus$&illy alignsd avitheangiapothen. dpjan prememMaryiembgdiment, de dipdrask AP yarbbodi nent, t he

f eeder Q@S. ipgl - har 4s t her eof
and v'angc?e %“fté’)?.gér%}’%%%?t&gﬁ%a@%ﬁ%é gﬁgﬁ %)fo Q%Hh‘glt%g@%r d%@s“agggb? g‘?n din the
clip trmakfadtiring.n Aysesontskillediingthe anfwill apperetiate ghad e shhpepvize,tand coefegheationhoe 34
to slide di Iall% @Athin he clip tra%k 30. Ea&h@%ine I he ﬁ{.eeder shoe 34 is
advancéd theqhi@ tagh 30 ganvagy fepepdipg on theshafes fi2f: ¢ FRRASURALIOR O iR 87 ¥PEMi ng 30c
10  the iGreldePRENNURH adfEplbd) aldPedCth bR rddeReH Rfin. TRRr&VEAE %ﬁ&% oPbththe tang
82a with the opening 30c in the clip track 30 will prevent the feeder shoe

34 fr ortechwiguegcaprbexseriinisiead of a elipitrackt 39, toretaina eifi swpplypoith the slongats sidift | be
descri %d in nore detail below [0095] In order to facilitate proximal
novenent of the feeder shoe 34 within the clip track 30,

[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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the feeder shoe 34 can also include a tang 82b forned on the inferior
surface 34i thereof, as shown in FIG 3B, for allow ng the feeder shoe 34
to be engaged by the feed bar 38 (FIG 4A) as the feed bar 38 is noved
distally. The inferior tang 82b is simlar to the superior tang 82a in that
-17 it can be angled proxinmally. In use, each tine the feed bar 38 is noved
distally, a detent 84 forned in the feed bar 38 can engage the inferior
tang 82b and nove the feeder shoe 34 distally a predeterm ned distance
within the clip track 30. The feed bar 38 can then be noved proximally to
return to its initial position, and the angle of the inferior tang 82b wl|
allow the tang 82b to slide into the next detent 84 forned in the feed bar

38. As J@dis% k%‘bik%gﬂﬂlﬁgdeééhd’@ﬂ @&%vm 1n%$}@ﬁetafl?r§‘FH§§%Arﬁhw ahdRRad BNYS 82a,

82b and openings 30c or detents can be used to control ~ novenent of the
f eeder adhyed Mimﬂishdmmngnehpslthlpugh @Jclchﬂ@ack[ D I8hilathegeasler shosl3¢ camhavieaned, t he

f eeder shoe 34 i nclude a.s fornmed thereo ada ted to
S on: moeBRg el cuttbmboroahls g SeathaedRlaES s e £ ST AR G

di st al -dipstack POTH hih endplsly ehBOEnRNEhS Geedér ASe BLRR Igenerallp eIolﬂgatéi %Hpée 10.
While the stop can have a variety of configurations, FIGS. 3A and 3B

i || ust rittepraximsl prf dlatﬁbe@ﬂé% @ﬁhe@hQ)ﬁlslah@dﬁébGéfl be pdaptedao sradle tht endi ng i n
f B d th
o LB IR RSB0 A HE L FPh o o The

t he st dfludtard ekddiplary dnhlﬁ)dﬁhd:rp, thé dnatake:ﬁmmgmbtsiaeuélgesda{apsd\ﬁﬁ sédingavin a
di st al - nost p05| tion, thereb @r eventing noveng f eeder shoe 34 and
f p&lip| T%e

the feet2Rsdibight Pyt stabengd 348 alsa ;‘J‘I‘Cé‘%déé a r‘f%@?@r'ﬁha@e Atch Pigst r at es
an exe”@l—:ﬁ@’th%r@ﬁl%lbﬁfowﬁﬁ {r@Tad Pl 409, tehga fearlen- rﬁ&?@hpgélhcf%lnl Bt ihfGpe Cl 1 P
3 P é %e ee

track e jaw reta ning assenbly shown bar 38 has a
gener al jays 2@las ngl;hbedlshmp@i mimdre detait betaiv. dihe dtttad; tad 34ncs, @B@urs8Biary The
pr oxi end 38a.0 be adaﬁt ed to.mate . tg feed bar

coupl erA@BEP fﬁ%thigﬂnfh EFALOR O&ﬁelchseom%eea@é‘ga meghapism, Geineised Witk ity The

feed badeviceupl er 50 can mate to a feed link 52 that is effective, upon
actuation of the trigger 16, to slidably nove the feed bar 38 in a distal
direction within the el ongate shaft 18. The distal end 38b of the feed bar
38b canl08¥]duiapntear exemplarembodimensdbafredar shep 34gm alagpdafeyturesidodi ment s of

whi ch atraglh Peoc?'m lI rﬂovl:elmgﬁt of the ] tﬁclzrﬁsil?%?ézi Qflﬁm tﬁ e 8 &ﬁ%& 3be?ﬁd%o‘§ﬁlks‘(a‘?m§11

di stal - di'spose the %0 whi ch
wil | bq;rdWesncpmSMI nfovement of eliecfleédeb sthoe\34 w1Elﬁ10918]c1119~$ra{‘)k 8w Mlaycoﬂﬁgmmmd t he

pr oxi na\!vﬂleeglgurgggva%];erggn? aI1 Sr%pgrapros%%nglg%f {hre]z% 1ng vevn mftﬁea }:lypr t?ac:tkq_”o 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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prevent conpression of the opposed sides of the proxinmal end 28a of the jaw
retainer shaft 28 (FIGS. 2A and 2B) during use of the device to prevent

acci dental disengagenent of the teeth 31 fromthe outer tube 24. In one
exenpl ary enbodi nent, shown FIGS. 4A-4C, the proximal end 18 38a of the feed
bar 38 can include a protrusion 39 forned thereon that is adapted to extend
into the opening 29 formed in the proxinmal end 28a of the jaw retainer
shaft 28. Wen the feed bar 38 is in a proxinmal-nost position (i.e., when
the trigger 16 is in an open position), the protrusion 39 will be
positioned at the proximal end of the opening 29, as shown in FIG 4B,
allowing the proxinmal end 28a of the jaw retai ner shaft 28 to conpress to

al I ow 1Rey Slaledafiofithafil] HEusk/Nabh hitE thHdlPhartifliemede dafly LltichPeyl Dar 38 i's

inadis st ‘position (i.e e trigger I's In at east a
part i afdrped inacbe teeg bsi 1§ m)engagwehepmﬁamu ting 828 8ndunbie the ferdsi shioe Aé distallyan

or evenbrepgraBat i AR bk SE TSR bt 25 he oA et SR 25,

Thi's i g feadd oGt ifftaVpAHIGANARORE Hisgl 61U the thfbise téHg $288vifl QVbFahe RAfg BIEto
protrusion 39 will prevent accidental disengagenent of the jaw retainer

shaft sl8lefintorthe mt derertr84 fomed indhedfiged bay 38s dsprevituslydwidds @ vangty bEotherGS,  4A- 4C

roundediabiigaeher et RRETY P A helinel S5 AN TR B oGP poe and

Si zes. nfoREmént dfTHeGeed stoB GWRwithin fheGlp trddk 301d 4E, the protrusion 39" has a
cross-sectional shape that is sonewhat triangular with a tapering end that

is adapted to extend between the teeth 31 to further ensure that the
pr ox. 1098has prsxioysly mratipngd, thetfegdsshos R4 ren algo J@a(vde Astordermed hredstdat duri ng

use Jof steﬁﬁ?_'g@w s‘f@[ mbPdrferk BR: * Qe ¥hak BY Wh@ﬁ'th@ m%d@ts"\lﬁ)e Be jUREHe dlgﬁ[ 8§tXarrp| g

FI GS. 4F- rate anot enbodi nent t he proxi mal 38a’
the f egdsmdueandztﬁerc acel nsucbém re:maupngirr the demnee HDaWhﬂ@ﬂnefsmpmad heves mt)arfd spaced

a di ta ar t on t her otr si n 9a, 3 il

pr eLZnFO ‘8§%|FE(1E‘E§?TA 3%%‘? F‘tlﬁﬁﬁtaﬁ%mgzcg#’ %ﬁa?ﬁ%ﬁsi‘loﬁzga&aft 28
when teﬁeﬁcﬁﬁgim%rmt%%of &récﬂo@f&reﬁgq th&RSP AR 118 (G, 29§f0$ﬂ@31\’8n e dipG  4F,

and when the feed bar 38 is in a distal-npbst position, as shown in FIG 4H.

Conpr esrsékod). oFhetthied tang 8¢ eplositined>®ah tfat it pall vagc thezstopetang hi on g clipn onl y

occur he f ar 38 S at an |n te siti.on such t t he
Oooth YRG0 Mfenl fE feeddlong®ah & iRh il SRS, BB SR BhATh BOVeRb R | | "E, o
4G [Oﬂ&glsed%‘sh&gj&h&ﬁleﬁé&ﬂbﬁgs|%eﬂﬁi&dl@%&pblyi§tﬁpfe%d bar 38 can include one
or nore etents

[0097] FIG. 4A illustrates an exemplary feed bar 38 for driving the feeder shoe 34 through the
clip track 30 of the jaw retaining assembly 26. As shown, the feed bar 38 has a generally
elongate shape with proximal and distal ends 38a, 38b. The proximal end 38a of the feed bar 38a
can be adapted to mate to a feed bar coupler 50 (FIG. 1B), which will be discussed in more detail
below. The feed bar coupler 50 can mate to a feed link 52 that is effective, upon actuation of the
trigger 16, to slidably move the feed bar 38 in a distal direction within the elongate shaft 18. The
distal end 38b of the feed bar 38b can be adapted to mate to an advancer 40, 40', exemplary
embodiments of which are shown in FIGS. 5A and 5B, that is effective to drive a distal-most clip

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

[0098] As previously mentioned, the 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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formed therein for engaging the inferior tang 82b fornmed on the feeder shoe
34. The quantity of detents 84 can vary, but in an exenplary enbodi nent 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 nore
preferably it has one nore detent 84 than the quantity of clips adapted to
be delivered -19 by the device 10. By way of non-limting exanple, the feed
bar 38 can include eighteen detents 84 fornmed therein for delivering
seventeen clips that are pre-disposed within the clip track 30. Such a
configuration allows the feed bar 38 to advance the feeder shoe 34 seventeen
times, thereby advancing seventeen clips into the jaws 20 for application.
The det [ nsure
hat 1 h e B S D R e R P AR e e
tinme thibe bpanihgid fofBed in theipranimsd end DEGhe jﬁWeretfaeedsHaﬁQSBSthhalf@d bancl ude a

feature,to0.control .the amount .o the feed bar 38 rel ati.ve to
ot ol 2§ i R Gl i PO a ¢ B R oibge 16 bR ap OerRttioms TheBaBIIEh oo a4
I's advagieef] R gRkRIFRIEL Thd Rexishad bRDSENE B5hird 1% ad MR whlih FUS 4B, GlbwirgGhd!at ed,
thereby advancing only a single clip into t he *ams 20. Wiile a vari ety of

t ec hni qpresm@hmdﬁawi &t jaw retomer shiafti28do dorsprass toe 10\m§1‘1ﬁeﬂ’mftt280¢ slidegntogksl bar

d he f 86
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t her ei nadjacguido thefeeth A4 andhoeaElGs 4¢.He prexenrt cprpression abide prxagphend 28Hofise t he
feed ba{heiﬂa%v %@Jhe?'shﬂfa?%ﬂ}?ﬁg)aﬁf&lif@ {(%&%‘@Rﬂ%b&é&l 2adi&, B%Bﬁ@d di stal
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armbod nBRE 24U HeOLAEE D Nhle QS At dsEge marorise) Ut al ond 360
of the feaflaficrats saidnithalt Wﬁh R;u‘h&é\(f éd:ggs bR A trefors Qjéa?nth%{/e W%etﬁbf p from

the clip track 30 into the | ari ety of techniques can be used to
mat e t hethercbhapes end gi@est §0t hveamﬁle@d sltwvn MIGSu‘tD and 4,ghé pﬂougsmaﬁé'dlaearbodi ment

t he proxinmal en a it he ad C n t.he rm of ena e

connbct SPRTatonRL s By omey be v ina o berigh et Bal AUl SR Pe. i st a
end 38bet@tentthetcb@er tbRirthed ensﬁk@thaanapﬁmmﬁ@n@mf S tBOjay fetaidllshafiBE @2 t0 the
feed bar 38, however it can optionally be integrally forned with the feed

bar 38. Nofthe compreaied dnpngiutg of the dryicee Mprp gien gge pwtrusion 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-



preferably adapted to advance a clip into the jaws 20 and thus the distal
end 40b of the advancer 40 can include, for exanple, a clip-pusher nenber
90 formed thereon. The clip-pusher nmenber 90 can have a variety of shapes
and sizes, but in one exenplary enbodinent it has an elongate shape with a
recess 92 fornmed in the distal end thereof for seating the bight portion of
a clip. The shape of the recess 92 can vary dependi ng on the particul ar
configuration of the clip. The -20 clip-pusher nmenber 90 can al so extend at
an angle in a superior direction with respect to a |ongitudinal axis A of

t he advancer 40. Such a configuration allows the clip-pusher nenber 90 to
extend into the clip track 30 to engage a clip, while the remai nder of the
advanc d 1 al: I i 5B
1 ot P AR By S R nE AR R foct ol BB ol hEWLE SR aeBl® "
advanced famed thereih Horsdebimbrirg seeearttcentchips thiat gye presdisposedwitbin tBOclip sacksi0i ght | y
nore narrow a it. h a |1, .recess 92' for in the distal-nost end
Fher eofouh oqduration Al S desd b4 S rpotmssdls BriFr SOREHCE VOIS TG

di st al pRedy dviRif} ePQRQs chPé [k havCI0 fBr %ﬂgﬁi@&ioﬁ%e%&nﬁs@ aréi8o 20. This

is due to the positioning of the feed bar which is slidably novable
bet weeprefefablyeduidistant frain omndnethertta lenuosthat the &edershpe &4 isomgégeddnd cussed.

[ 00102] FIGS,, 6A-6G ..l |l ustrate the.cli vanci ng, assenbly in use, and in
parti cﬂpﬁwcﬁq&ée%ﬂibéél??qcﬁéweatggfeﬁgbgrﬁggﬁ‘f a%‘fa"f%de feed bar 38 within the
clip track 30 to advance the feeder shoe 34 and clip supply 36, and FIGS

6E- 6F i[h0109] Thé RedbaeIBiah altb ifidhRlcadéairas cdiirdl theamhydne 6f Moekngdnabf theost clip
into the(javvs 20. The conponents in the housing 12 that are used to actuate

t he f\ | ifged brav & rdativg tadsstiptipck$9.| Susd afontigiration Wikl ensvre thes the feedse phog 34 00103]
sho a%n{:eld%porgd%terfnfhetd%%%JI;{%EEAJRQHP@&E &E%%Qr M"l% agtglggd,btﬂéreéfadv%mgﬁ%?oxi mal |y

pr oxi mal - nos osition su at the prottusion I'S’ posIitione
Wi t hi n dnlyea sihgle glip mtethejavdR2 (. iwhidea viristy sfatcinivpies ednchd usedto coheaof thedtal shoe

34 is disposed wit hi he ¢lip track 30 and, assuming th devj ce 10 has not
yet beed rrefgs’a?mm&leffg o 258 83 T gripe s Hhgitesrile 3 681 teBAc 8uch t hat
the supgehistin d68BEM&RReedn Hﬁ?isfagﬁgﬁd’ to%%ﬁdad%‘ﬂy teReiOHRARE avﬁohl@sﬁogging slot

proxi mal -nost _or first opening formedin the clip track [0 prevent
pr oxi ned8 (v &g dermefl in the jéwe ectainershafd 284 Thealedgth loé therslas B8 as effectimgtodithiton t he

f eeder shoe 34 i osit.io bet ween. t.he first detent. 841 apd,the.second
detent mapneion e bpauoRaF e St mokeme PLRR R ar AR 25 e B e 1 n
a superih Qe Mk fRAHAOIB Lin slibebétaeeh a Rred ﬁgxim-ﬁhﬁos‘ﬂﬂirﬁd?ﬂﬁ Bédidistdl Besitieedithar are
| abel ed sequentially as 841, 842, etc., and the openings

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

predetermined distance with each advancement of the feed bar 38.

[00101] FIG. 5A illustrates one exemplary embodiment of an advancer 40 that is adapted to mate
to the distal end 38b of the feed bar 38 and which is effective to drive a distal-most clip from the
clip track 30 into the jaws 20. A variety of techniques can be used to mate the advancer 40 to the
feed bar 38, but in the illustrated embodiment the proximal end 40a of the advancer 40 is in the
form of a female connector that is adapted to receive the male connector formed on the distal end
38b of the feed bar 38. The advancer 40 preferably fixedly mates to the feed bar 38, however it
can optionally be integrally formed with the feed bar 38. The distal end 40b of the feed bar 38 is
preferably adapted to advance a clip into the jaws 20 and thus the distal end 40b of the advancer
40 can include, for example, a clip-pusher member 90 formed thereon. The clip-pusher member
90 can have a variety of shapes and sizes, but in one exemplary embodiment it has an elongate
shape with a recess 92 formed in the distal end thereof for seating the bight portion of a clip.

The shape of the recess 92 can vary depending on the particular configuration of the clip. The
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30c inthe clip track 30 are | abel ed sequentially as 30cl, 30c2, etc. As is
further shown in FIG 6A, a series of clips 36, |abeled sequentially as
361, 362.... 36x with 36x being the distal-nost «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 noves
distally, the inferior -21 tang 82b on the feeder shoe 34 will slide into
the first detent 84, in the feed bar 38. Further distal novenent of the
feed bar 38 will cause the first detent 84, to engage the inferior tang 82b,
as shown in FIG 6B, and to nove the feeder shoe 34 and clip supply 361,

o6 aby P opphBefrEEh 0 crf B A ABAHR shibrah Shochy MR BRAR S, CRaPT

28, t héorighedindlakisIBof the pdemedrtadd Sucloacdrfigutaeion dilewathe etip-@uEier mehibet 90 S
position, the feeder shoe 34 has advanced a predeterm ned distance to

advanc& eHeddniogheelpirack 38¢e enggge a clip,3hile thy temamndenef the ppvanrgdl eatsndy o
pr edet Sﬁﬁaaﬂﬁ%lﬂba%l?éi‘ he SRS rSUPRS. 16, S@ﬂﬁlsélgtgs ﬁ?thetr Qferﬁ@?%&nb%hﬂﬁenﬁ gt has

been advanced into the second openi ng 30c2 eclip 30 to prevent
pr oxi melip-pushemaamberf 90 banf g akeer 400 ik endhodindng theélgr-pwshert mergb&82' isn t he

f eeder oe 34 is still. ,enga b e first detent 84, in th eed bar 38.
| 00105 S AR DRTH epibit PEURCIDAI regtps PP i i Qi mogead ekt ee

POSi ti QKb ad¥R40 Eunfenfage ddadidcé bty il Bital-Hbsi chp dﬁ?&fed@ﬁﬁﬁﬁ {heRlip &AGWN i n
FIG 6C, will also advance the distal-nost clip 36" into the jaws 20. In
part i cdlamtp thegawh 3w This isKug.to 8, pogitioniag ofithe derdrbar 38, which fsstidathpmoglei | |

cause the clip-pusher r. 90 of the advanger 40, .which is attached to the
i oval oareh s PRk BroRimd) S fagbPodfhonsy 5 sRENERE sl Toee o1 p 36, i sposed
within the clip track 30 and to advance the clip 36,E into the jaws 20, as

shown i[00IBRIFIGH-6AI6G Hluseate el dipyadesreigiassaibly inhse,athd anpaticul4OF IS, bAengage
and initiate advancenent of the distal-post clip 36,E prior to engaging and
i ni ti attthgugmicmersmsat obthe ferd bppddiwithwribeclpracks0do adeanrs the feedgy $08P4 nost
clip 3 i V- ket | L wel ed
by { ho PBtrpurB YR 5 GBI R hot el GERFAaNER 8 P dAREFabaleC,
clip 36ndst tlip int theljaaws2Od Thattompbrenjsanshed®using b that acaisetbtotaghiate thadvmnci ng an

additional clip into e [.aws 20. [00106 ce the clip 36, E has been

parti al® ?}anﬁwg?gﬁewﬁ)fghﬂéeo‘!’sct“ﬁ%%ﬂ? éee‘}e%iaabe QM be released to rel ease the
formed clip 36x. Release of the trigger 16 will also retract the feed bar 38
I'n-a [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 30cy, 30cy, etc. As is further shown in FIG.
6A, a series of clips 36, labeled sequentially as 36y, 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

-21-



proxi mal direction until the protrusion 86 returns to the initial

proxi mal - nost position within the elongate slot 88, as shown in FIG 6D. As
the feed bar 38 is retracted proxinmally, the feeder shoe 34 will not nove
proximally since the superior tang 82a will engage the second opening 30c2
inthe clip track 30. The inferior tang 82b will not interfere with proxi nal
novenent of the feed bar 38, and once the feed bar 38 is in the initial,
proxi mal - nost position, as shown, the inferior tang 82b will be positioned
bet ween the second detent 842 and the third detent 843 in the -22- 1 feed
bar 38. [00107] The process can be repeated to advance another clip into the
jaws 20. Wth each actuation of the trigger 16, the inferior tang 82b w |

be engadedPyn HeFedagshot 8k §ifl slide fBto thedﬁkea&em%&fuﬂ‘tﬁé FRd vhf3§. NRurfheedistpr 38,
t he superior tang 82a on the feeder shoe 3 be noved distally into the

next op@mrrmlt of the feeddpe 8 Wil coesthedirstidetent 34y te cwze B0 infgrior tang@82h, s al - nost

clip will o into,t a a evice 10
ol uatievn B FIGRER AR RonSibt ot e FF g GoFO38) agrete, ud e e

tri ggedirdfiog.ans blﬁ)vaﬁffanGe@C SeNanhepiotrusiokse akaiche divtal leAs bf Bk kelongdiaslobeen
appli ed the sto the third tang 82c, on the feeder shoe 34 can

engage 8% Hethe jagiyetaey shaﬁl?ag the feerkbar 38 s ETP‘éF@RCdCfEPr@ firher distal moyernend, Inghist a
eem By, A LEPARL 8R0Sk oo MO CBplnde WSS EARHRNS |
an exe@pl, af,y. enbpdithinrthe clip trdvk 30y predetermined ditancdsThe mplenusthwg 82umdft i oned,

the ja 20 can | ude a proxjmal portion 20a having teeth 94 for mating
with et aﬁﬂéa%'af@flﬁdmw inteete seronsapgrafg 1Use 1 the AP Gk 10 togrevepher

techni gﬂﬁ'@maﬁ %veﬂ@%‘f%e felfer sl&’(%eﬁ bR RBGRerdd?Sad O%Qhé fée&é}%hbeaﬂ K&t ni ng

shafit 28. For exanple, a dovetail connection, mal e-f emal e connecti on,
etc., clagag@bbmeﬂrstAttbmr&*iamthelfe}e,dhahéSj aws 20 can be integrally fornmed wth
the retaining shaft 28. The distal portion 20b of the jaws 20 can be adapted

et O BRI R the hdlE Pl RhR roRBohPRRAUTFES Ve (o7

one angAh®rthe fiflal Adista@ORIpasivio SR6H IFEFIG. 6Chwil] £¥6 advndahs d&ﬁamo%dhpar e
bi ased to an open position, and a force is required to nove the jaw_ nenbers

96a, 986 NIAY BWERE. AnparHetlar, Fhehopain FIGHAE; distbmovarent o4 thedaedbar A8 Willle a
groove ca&sg F]He%h 3;%;}9& BRYBerd0 bEth§ E&’é’é{ﬂée&@raﬁi@h [0l 8 thedRR2SRT of Bae

surfaces ere recelrving t
feed bar 38, to engage the distal-most clip 364 disposed within the clip track 30 and to advance

the clip 36, into the jaws 20, as shown in FIG. 6F. In an exemplary embodiment, the advancer
40 will engage and initiate advancement of the distal-most clip 36, prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 364 will advance a
distance that is greater than a distance traveled by the feeder shoe 34. Such a configuration

) allows only the distal-most clip 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 38 is in the initial, proximal-most position, as shown, the

inferior tang 82b will be positioned between the second detent 84, and the third detent 84 in the

-22-



legs of a clip in alignment with the jaw nenbers 96a, 96b. The jaws nenbers
96a, 96b can also each include a camtrack 98a, 98b forned therein for
allowing the cam42 to engage the jaw nenbers 96a, 96b and nove the jaw
menbers 96a, 96b toward one another. In an exenplary enbodinent, the cam
track 98a, 98b is forned on a superior surface of the jaw nenbers 96a, 96b.
[00109] FIG 8 illustrates an exenplary cam 42 for slidably mating to and
engagi ng the jaw nenbers 96, 96b. The cam 42 can have a variety of
configurations, but in the illustrated -23 enbodinent it includes a
proxi mal end 42a that is adapted to mate to a push rod 44, discussed in

nor e detaiI below, and a distal end 42b that is adapted to engage the jaw
nmenber g.964.3396b. A variety of techniques can be used to mate the cam 42 to
t he push ro& 44, but in the illustrated exenplary enbodi ment the cam 42

i ncl udes a fenale or keyed cut-out 100 fornmed therein and adapted to

r ecei vE0A0Healhe poocekseoan e mepsated 0Radvencesuiother ¢lipeinthi the gwselid With ezs:lh t he push

rod 44, he | e.nme iS.sh nore d

| s petpigR o e TR 7 g pfenit ghdf will R dhgbEbplnepelt ity HBACD e ¢ ha
cor r es g®dfmdddn thiefeed b2 @ 8 Ofhe kliReriot{an® 82a dlﬂﬁxetfébdeﬁéﬂo@\mt“hﬂ bk W veRaRans 42, 44
to mate. A person skilled in the art wll 8reC|ate that the cam 42 and

the pusto ﬂ@cmemtzppémng,o;@t,lomang JO0penithe @@rtmckﬁ ,f@ﬁr?bﬁdmﬁal -mogtrrdiparilher . The
pr oxXi rrg(llvag q% mtoghes]% StZB n® Pe?tgsécp d\gﬁ%re ?}Fendeglc (#h?cgs %&ré@{eﬁ{l{{@d gm%{;l Sur €

i nk adSenp usse i N nore rod 44

and thefa@mélg de@bratdn\tiph,ahé Riggecdescard Be aétﬁﬁl&d&]veﬁt&erl ﬁmESJl’Qﬁt&rthéh@t\Mllpl n FIG
8, the cam 42 can also include a protrusion 42c formed theregn that is

adapt eaa%bf%epd!eﬂd%ﬁ@p*%&ahegar%siﬂmgﬁ% o the fepdgnshoe 3p gan orgage thesion 1312 t he
j ans 29 8 ot f?leld traél{?eb rﬂ?@\reﬂffu?tﬂerztﬁﬁaﬁﬂgvnﬁéﬁt &t tg%fe%er sﬁ@x? zfunction to forma

pr oxi na stop orm ng asse 111 erring back to FIG
8, the di stal end 42b of the cam 42 can be adapt ed to engage the jaw
menber $00368) FIG8H7-O\histratevavigns exteppbity capmmicntaof a chp fd;mm&;asdemblm t he

illustrated e enbodi.nent .t 42b i n es & ¢ nmi n
channe REGTREIet PACy 128 SEmpAS o imen At Pe i At e il 8% PreB8iT ng ' he
cam t r aeafiorR8athe PR 20tah MR IURWY PBNTRAT Sorl6@20.X8R ing tBeth 98 fordfiating ey i n Fl GS.

| OA and | OB, the cam 42 can be advanced from a proxi mal position, in which

the | akomesnonsing toefh 78 Jomedron thpiawadtaining hefid8e Othexrtechniquns eanchewryehde, to a

di st al u?e%%'o trﬁa?eqhe Jans 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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whi ch the jaw nenbers 96a, 96b are positioned adjacent to one another and in
a closed position. As the cam42 is advanced over the jaw nenbers 96a, 96b,
the tapering recess 104 will push the jaw nenbers 96a, 96b toward one

anot her, thereby crinmping a clip disposed therebetween. [00112] As

previ ously 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 exenplary enbodiment of a tissue stop 46
havi ng proxi mal end and distal ends 46a, 46b. The proximl end 46a can be
adapted to mate to a distal end of the clip track 30 for positioning the -24
r tissue stop 46 adjacent to the jaws 20. However, the tissue stop 46 can be
i nt egr . . i | i . r i te to
or b (PGP thebldsapitfnftchP abd etss dfepylto ol S ARNRAERL B ARLE, ' 0
The di shat deaitibelow, aid d distal éndsiae tisit Gyrddfted arengagecthajashmpmbeis @ba,i%b. adapt ed
to seat a vessel, duct, shunt, etc, theregﬁﬁmeen to gfsition,and al i gned the
j aws 2daﬂ?té9§w%qlteé cpihe psef femalsithecannd? tofggaushok s but 1n thgdllusirated| “end 46b
of the i : ' - i.al - i can

al so h§3gﬁ§%§6§§§gm%%%Pﬁéﬁ?ﬁ?ﬁgﬂﬂ%%%ﬁg%ﬁ¥P?ggggqgﬁi@ggggihg?t?ﬁgnﬁgvice

t hr oughdaptéd toaeaeivera rodlb er kacnerabert10® dormeld en dhesdisthl anddi4b 6l thefpusineodt44ssue

stop 46_can_ al so, optionally .i ncl ude .ot eat.ur to facilitate venent of
The ol Npeats weghan o2 Tgiow i Hredeta it Y HCk festates e R034e Rét op 46
i ncl udgfio@n, tRERalt mdnMelBEh Ris AshIphRQUokk§dndOb thighagé 8t @k c8D6LI468 S OF

maintaining a clip in alignnment wth the tip of the advancer assenbly 40.
| n par tallowlthe twotthembessif2 47 te mateal A pevserhskiliaddr thefarwill appracinte thaethe ham 43l ong

t hus preyent.i t.h clip frombecom ng msaligned relative to the vancer
a5 enbigh 78 Rerod 8 caf oRforshy e PRI e i AP ingufise the frok ol dfa 352
ski | | edfithe gubiercr44 dah bk addpédes inddi@tol h@bsutdignk dsSémtly SdiRs#8 i€ Adrd\@eal a
variety of other configurations, and it can include a variety of other

f eat ur &$lovs farareving e pushaed 44 @adtercamrd2aclativptortheews28ng.  (00113] FIG 12
illustrates the tissue stop 46 in use. As shown, the tissue stop 46 is

ositi I i I : e I i | ows a
\I?essel %gﬂg! J,A‘ys flljﬂr-lt?érgs'gl !():‘% tlé)ﬁb%tgftehlgg%‘@e‘%gatggl? ?/\eﬂ}ec}lﬁf ﬁ%qﬁdﬁs%Zgaq%ds further
shown, thersatr thatdahdaptadpo B6 skidabpascdi vadneithibet elesgatt slet 20eviern2dé inshecjaws BAt t he

bi ght portign 36a of the ¢lip,.36.0s aligned with the.tissue stop,.46. This
o 1 2Rt Haporsian hang mdis Sop ahip i o Srimh ppvistal FRP S kB und  he
vessel ,fofiiak ass8ipRt . or other target

[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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site. (00114] FIGS. 13-26B illustrate various exenplary internal conponents
of the housing 12 for controlling clip advancenent and form ng. As

previ ously discussed, the surgical clip applier 10 can include sone or al
of the features disclosed herein, and it can include a variety of other
features known in the art. In certain exenplary enbodi nents, the interna
conponents of the «clip applier 10 can include a clip advanci ng assenbly,
that couples to the clip advancing assenbly of the shaft 18, for advancing
at |east one clip through the elongate shaft 18 to position the clip
between the jaws 20, and a clip form ng assenbly, that couples to the clip
formng assenbly of the shaft 18, for closing the jaws 20 to forma

parti al ful | .cl i -25.. i n

ot - pdstisopdadbcblits B8k Bo. frbyElsn, (BOUGHERE) 26 Yo 6O, il Rar

over | oakk ¢lipatuek 86, 0rfitodan be @dfgnéd 1ognay &r drdadntegrallyforined eethappkiewydfothet he | aws
20 by the «clip formng assenbly, and a clip quantity jindicator_ faor

i ndi catcPrRgoRenses s Schyftgﬁ- dpe éssta?( enehfabi afghe tissug stap de gackavee shansdhatay F| Gs.
13- 16D r ThRek ol ' enbly of
he PO B e R b R g AR B 26T e That
18. | n rgjetinertalthe thipet <fei P\s showancFity 14 sieaditthlyend 46b ofitheudsuestdpr4tgger i nsert 48

that is coupled to the_trigger a feed bar coupler 50 that .can mate to a
ot oxi tCAeg SBppettnahy AT el Fohsin fi Daver L SR CEHALOLE eleligapt ed o
ext end fpRkMeRdf iRl Ick Q%ﬁ%ﬁ D86dak o Shé@ HdcdsDRIbECTHe BRfal SRR tROLIRE
transferring notion fromthe trigger insert 48 to the feed bar coupl er 50.

[ 00116]stapi46, can 4lsp optigstatly ircduderpther d¢agyyes toifantlitate @ emenhelithe eléy thete ovdhe shape

f th [ [ y d ' h f th
noust nd Lt of Rl pCED A TREAR 1EReS ol ) Qbe RABERERE (1

i ncl udes tie Geatenaldeh @rtrhOftathBay 4 Aptiniak el theotipoMbt alivancérabentbdy t he
housing 12, and an el ongate portion 48b that is adapted to extend into and

mat e t &0t AR partifyefe thexamp #f ean alkav thglapgrorttd Bin ta side therealang| thigherreventingtheoe

ext endi r ! L | I I he

11 gger P isnr b BiRHARu Mg FARRIC e e BieB dupcrly 4B PPkl e A ik 8

i ncl udedistal directiin. rAepasen skiledfin theet will appeojaer tharrthstisae edpgdofcan haveaei vi ng a
portion of the feed |ink 52. The first recess_ 108 preferaply has a size and
shape t‘ﬁaftyg? PR configrapipR, ang it euingludeis ALY SLothey featER ip gf%at%i n such that
the feegyhicBemdrWclip ttfealdipced to pivot when the trigger insert 48 pivots
due to

[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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novenent of the trigger 16, As shown in FIG 14, the first recess 108 is
substantially elongate and includes a substantially circular portion forned
therein for seating a shaft formed on a proximl end of the feed |ink 52,
as wll be discussed in nore detail with respect to FIG 16. The trigger
insert 48 can also include a second recess 110 fornmed in a back side edge
for receiving a closure link roller 54 that is coupled to the push bar 44
for noving the cam42 to close the jaws 20, and ratchet teeth 112 forned on
t he bottom si de edge thereof for mating with a pawl 60 for controlling
novenent of the trigger 16, as will be discussed in nore detail bel ow
[00117] The exenplary feed bar coupler 50 is shown in nore detail in FIGS.
15A and 15B, and it can be adaEted to couPIe t he proximal end of the feed
bar 38e¥eAlHE fafesincludeiamanti-backpp gchanisp for Q@Itw,l_img\mwe@leat okthe Etgﬁefof

t echni %’%62 end
38a of @?E‘g 01§eec?lagn#ﬁ S$?%@%&g§e§pY§§gdg o &Uﬂ heﬁ% @gé oupI er 50
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recess &ﬂﬂsﬁh@sebﬁqmﬂms&% aﬁ%ﬁéth?l@ryaeniﬂoﬂﬁﬁém BP4 &m;s)éuv@ﬁmﬁ@@ssérsw oftek 52.
The central shaft 50c defines a lunen 509 therethrough for receiving the
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bar COUp er owever,

it canchgl& 58 that ain Lhi¢ t6h peixinasl eslhaaesf ﬂnecﬂeealbae% tagd ﬁaeddl linkaeahared i ng Wi th
the)feed |ink 52. OOll%L FIG 16 illustrates an exenplary feed Iink 52,
whi ch @dapteship sxignd betweenthe frégeer ingebf® andthe feed bar eavaler AR fqré@asfsamgcoum er 52.

I'n genel @bn abhEnt g%%e‘l IInPéﬁ kztoqggge@@é%b “ﬁ"gp% antially planar el ongate shape

wi th proximal and St a nds he  proxi mal end 52a is adapted to
rotatably sit within the first recess 108 of the trigger insert 48 and thus,
as pr ey0@us) Gdil4 duistads theittiggeamsernd8 udmorz detadf {Thb ShapeloGthel thgeeiatselm dBng

th th h., Th ft be d t ivaotall hi t h
firot PROVELISRSATEE of fle v gamponmiatineensPrdPt] B ey aRe reboimigd,
i nsert tlﬂs&né%ér Pris¥R Y8 iitfudes 8 dedttal Kortidn 480 thatlis SHHtePRPiRANYHhatk m@thfeq?@ﬁisﬁg n k 52

can be ada d to couple to feed bar coupler 50 and thus, in an exenplary
enbodi d%mnd amelqng@p Qd@gndﬁbMIi adapied tojextend into and iratetedhe tigeesd§. A def i ni ng

an Opemenqgl 101t1 Q&r cea%eut’l%f 1 lf)é)rg 1868t Ier?cﬁng ttﬁgreﬁl?g&gﬁlatjor 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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shaft 50a of the feed bar coupler 50. The arnms 114a, 114b are effective to
engage and nove 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 enbodinent it is positioned adjacent to
the proximal end 52a of the feed Iink 52. [00119] In an exenplary

enbodi nent, the feed link 52 can be flexible to elimnate the need to
calibrate the clip advancing assenbly and the clip formng assenbly. In
particular, the feed ink 52 allows the trigger 16 to continue noving
toward a closed position even after the feed bar 38 and feed bar coupler 50

are ins é‘amﬁﬂe%lva b Bk hé%’lanﬂ se'dtto H{a&vﬁg d%&%&éfeﬁe?ﬁ r&xﬂﬁalc' 'p
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pol yher§’ réerntarce ons rbon rein orce versi ons of

t hes e azlﬁdet§ Iofﬂ)ﬂhaﬂ’shh}b‘ﬁl’aﬁ& pizesstblfmhtaﬁl dtingvdihthe fdb&dhnk Iser noset pol yners such
as thernoset polyesters could also be used Feed link 52 could al so be

tonni o206 el BRTP ARkatet pr TR (e RS2y lsilfeaexte{ﬁ'r‘%vﬁ‘gﬁtnh G6eoL) Fl s,

17A- 17Dhdetlagoha ﬂ{eefeéd"&r IR AT ¥n gédepal afy pRE 1AL SAEHERIVEY substhtifally Plafar 17A
shows an initial position, wherein the trigger 16 is resting in an open

posi ti cﬂlongathehdpee‘dthbaoxmmbum distalmdahdn, Pl dlleprogignadeed $24 ia agapted taal - nost
positiq fatagﬂ/dsutva 1rf1 ﬁleq'lrst chkess5 1?08e 3&1 tﬁentglsggeqel}ls\,\% 48 and thus, as previously discussed,

it can include a shaft 53 (FIG. 1B) extending therethrough. The shaft 53 can be adapted to

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

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

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

114a, 114b formed thereon and defining an opening 116 therebetween for seating the central

) 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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the trigger insert 48 and the feed bar coupler 50. As previously discussed,
inthe initial open position the protrusion 86 on the feed bar 38 in
positioned in the proximl end of the elongate slot 88 in the jaw retainer
shaft 28. A first biasing nenber, 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 nenber, e.g., spring
122, extends between a shaft coupler 124, which rotatably nates 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-nost position. [00122] Wen the
trigger 16 is actuated and noved toward the closed position, i.e., toward

t he Stf&?fgp ‘gtﬂ%{}ﬂdéﬁ{e]&’thé&gg yercone the biasing forces applied by the

springs rigger ~"insert 48 begins to pivot in a
counter - clockmnse direction, as shown in FIG 17B. As a result, the feed
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and the clips 36 disposed within the clip track. Spring 120 is extended
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position. In this position, the protrusion 86 on the feed bar 38 will be
posi t i ohBatesgls; ingluding p yariesy of pelymees, Brisls, g8 Ore exenplenymateridisreglashal t 28
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Spri ng Yy conpresse ween aft coupler and t he

f eed b@iasctemfbleed B&i)ud-c@rstil polgmesegladsiminf@@edmyldnsf drecarbaa-fieoveinforved| GS. 17C
and 17D. As E@ | ink 52 flexes, @nd .nore B%eferabl%gonce the feed |link
52 ful Mrsiong Rbtheseiand sepila thegmaplagicss ElbrbTeintagepd theamoget RRIyErsstch 48| ose t he

j aws 2QherfiB&et B@l?é%térk Bul@B1s¥bb bisdae MREdifd D} &fhdHEd ROFBGLHA AR achfnet&lhe clip
form ng assenb t he second stage of actuation, such that the

tri ggersu¢hwe=pnng48eqlgo mlneamtthcr@satd mhlmatlonlméhmmeqbﬂaxibdnzamgcmgﬂcdal y, and in
particubar t he feed bar 38. [00124] An exenplary clip form ng assenbly of
the hoSSFHY 12 is shown in nore detail in FIGS.  18-20. In general, the clip
form ng assenbly is disposed within the housing 12 and it is effective

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

) position the protrusion 86 on the feed bar 38 in positioned in the proximal end of the elongate
slot 88 in the jaw retainer shaft 28. A first biasing member, e.g., spring 120, is coupled to the
trigger insert 48 and the housing 12 to maintain the trigger insert 48 and trigger 16 in the open
position, and a second biasing member, e.g., spring 122, extends between a shaft coupler 124,
which rotatably mates the shaft 18 to the housing 12, and the feed bar coupler 50 to maintain the

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

[00122] When the trigger 16 is actuated and moved toward the closed position, i.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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to nmove the push rod 44 and cam 42 relative to the jaws 20 to nove the jaws
20 to a closed position and thereby crinp a clip positioned therebetween.
While the clip form ng assenbly can have a variety of configurations, the
illustrated exenplary clip form ng assenbly 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 cl osure 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 nore detail and,
as shown, the closure Ilink roller 54 includes a central shaft 54a having
substantially circular flanges 54b, 54c forned adjacent to the opposed

term nal _en t her eof ...The .cent,r al t aca be .ad d Sit wthin
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pr oxi rrg ! Cbﬂﬁel%g) 45‘9 féé%%t?%? @élgg%ngu% réa@}é?ﬁls%gdﬂg ﬁgs}j&aﬁpgg%mﬁﬂo\? ofthgl ly mate
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closure link roller he distal end 130a, 130b of the arns 126a, 126b
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closure link 56 to the closure link raoller 54 and the c|losure coupler 58.
[ 00127pss@iRblyxcepihs sseond slags of achiagrsugsthatthe Higgar inseridt s Pdé’@taF]PtlY%toFl G 20A

and asyg Qﬂwd\}a'hcmg 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, 54c 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, S4c 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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includes a proximal portion 58a having two arns 136a, 136b with |unmens 138a,
138b extending therethrough and adapted to be aligned with the lunen 134 in
the closure Iink 56 for receiving a shaft to mate the two conponents. The
cl osure 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 exenplary
enbodi nent, 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 proximl 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 wll

i at th i f ot ti . techni b t t
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and thgﬁ%gﬁhﬁhgm,44 can optionally be integrally forned wth one another.

-30 [00128] In other exenplary enbodi nents, shown in FIGS. 20B and 20C, a
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can be used to mate the closure link 56 to the closure link roller 54 and the closure coupler 58.

[00127] An exemplary closure coupler 58 is shown in more detail in FIG. 20A, and as shown it
includes a proximal portion 58a having two arms 136a, 136b with lumens 138a, 138b extending
) therethrough and adapted to be aligned with the lumen 134 in the closure link 56 for receiving a
shaft to mate the two components. The closure coupler 58 can also include a distal portion 58b
that is adapted to mate to the proximal end 44a of the push rod 44 (FIG. 9). In an exemplary
embodiment, the closure coupler 58 includes a cut-out 59 (FIGS. 20B and 20C) formed therein
and having a shape that is adapted to seat the proximal end 44a of the push rod 44. The distal
portion 58b of the closure coupler 58 can also be configured to receive a portion of the feed bar
coupler 50 when the trigger 16 is in the open position. A person skilled in the art will appreciate
that a variety of other mating techniques can be used to mate the closure coupler 58 to the push
rod 44, and that the closure coupler 58 and the push rod 44 can optionally be integrally formed

with one another.
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proxi mal 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 conpress when a
proximally-directed force is applied thereto. A person skilled in the art
will appreciate that a variety of other biasing nmenbers can be used,

i ncludi ng el astoneric conpression nenbers. [00129] In use, referring back to
FIGS. 17A-17D, as the trigger 16 is initially noved fromthe open position
toward the cl osed position, the closure link roller 54 will roll within the
recess 110 in the trigger insert 48. Once the feed bar 38 and feed bar
coupler 50 are in the distal-nmost position, as shown in FIG 17C, further
actuation of the trigger 16 will cause the recess 110 in the trigger insert

48 to C ' trigger
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beam can be used. FIG. 20C illustrates another embodiment of a biasing member which is in the

form of a coil or other type of spring 63. As shown, the spring 63 is disposed between the

proximal end 44a of the push rod 44 and the back wall of the recess 59 to bias the push rod 44

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

thereto. A person skilled in the art will appreciate that a variety of other biasing members can be

used, including elastomeric compression members.

[00129] In use, referring back to FIGS. 17A-17D, as the trigger 16 is initially moved from the
open position toward the closed position, the closure link roller 54 will roll within the recess 110
in the trigger insert 48. Once the feed bar 38 and feed bar coupler 50 are in the distal-most
position, as shown in FIG. 17C, further actuation of the trigger 16 will cause the recess 110 in
the trigger insert 48 to engage the closure link roller 54 forcing it to pivot with the trigger insert
48, as shown in FIG. 17D. As a result, the closure coupler 58 will move distally, thereby causing
the push rod 44 to move distally. As the push rod 44 advances distally, the cam 42 is advanced
over the jaws 20 to close the jaws 20 and crimp the clip positioned therebetween. The trigger 16
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[00131] FIGS. 2 1A and 21B illustrate one exenplary enbodi nent of an
anti-backup nmechanism in the formof a ratchet. As shown, the ratchet

i ncludes a set of teeth 112 forned on the trigger insert 48, and a paw 60
that is adapted to be rotatably disposed within the housing 12 and
positioned adjacent to the trigger insert 48 such that closure of the
trigger 16 and pivotal novenent of the trigger insert 48 wll cause the
pawl 60 to engage the teeth 112. The teeth 112 can be configured to prevent
rotation of the pawl 60 until the pawl 60 reaches a predeterm ned position,
at which point the pawl 60 is free to rotate, thereby allow ng the trigger
16 to open or close. The predeterm ned position preferably corresponds to a

t
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back toward the first set of teeth 112a. A person skilled in the art will
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rotate reby allowing the trigger 16 to open or close, as may be
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 is adapted to be rotatably disposed within the housing 12 and
positioned adjacent to the trigger insert 48 such that closure of the trigger 16 and pivotal
movement of the trigger insert 48 will cause the pawl 60 to engage the teeth 112. The teeth 112
can be configured to prevent rotation of the pawl 60 until the pawl 60 reaches a predetermined
position, at which point the pawl 60 is free to rotate, thereby allowing the trigger 16 to open or
close. The predetermined position preferably corresponds to a position at which the jaws 20 are
partially closed. In an exemplary embodiment, as shown, the teeth 112 include a first set of teeth
112a, e.g., ten teeth, having a size that prevents rotation of the pawl 60 relative thereto, thus
preventing the trigger 16 from opening when the pawl 60 is engaged with the first set 112a of
teeth 112. The teeth 112 can also include a final or terminal tooth, referred to as a tock tooth

112b, that has a size that allows the pawl 60 to rotate relative thereto when the pawl 60 is
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desired by the user. FIG 22C illustrates the trigger 16 in a fully-cl osed
position, and FIGS. 22D and 22E illustrate the trigger 16 returning to the
open position. [00133] The ratchet mechani smcan al so be configured to em't
an audi bl e sound that indicates the position of the jaws 20. For exanple, a
first sound can be emtted when the paw 60 engages the first set of teeth
112a, and a second, different sound, e.g., a |ouder 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 paw 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 rel c 0 Y, & the er 16
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20 i nchereises. The resistance is, however, preferably slightly greater than
the force required to close the jams 20 to prevent accidental actuation of
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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 is adapted to prevent overload of a force applied to the jaws 20 by the trigger 16.

Typically, during application of a surgical clip, a certain force is required to close the jaws 20
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an expl oded view. In general, the overload nmechani smcan include an overl oad
housing 64 forned fromtwo hal ves 64a, 64b and containing a profile |ink
66, a toggle link 68, a pivot link 70, and a biasing assenbly 72. The

bi asi ng assenbly 72 can include a spring post 150 that is coupled to the
housi ng 64 and that includes a bore extending therethrough for receiving a
pl unger 154. A spring 152 is disposed around the spring post 150, and the

pl unger 154 extends through the spring post 150 and includes a head 154a
formed thereon that is adapted to abut against the spring 152. The pivot
link 70 can be generally L-shaped and it can be coupled to the housing 64
by a pivot pin 156 extendi ng therethrough. A proximl end 70a of the pivot
link 7 0 t f nger. . istal, end 70b
of "t neid oGP el Ghuddlfe JS8€ pladfheRind R AR e Rimi i ds b s °0 2

pi vot guidnheldip.is dtrieast paghldy dlosed, th8 fortéretjuired, to canttinue cladigthe fhwis@Otaksmgr of i | e
link 66, whi.ch_can be slidably and pivotall¥ positioned wi thin the housing
64 adjthe el signficantly sorcases. gxgordinekn dn ahexteHwlany sRpegjment, theroyerlfas ement of the
profil [ ot N i -hi . xanhpl e, a

pi vot rgfér}\lhl?éggf%gét[veg% égﬁ%i@ttﬁér%g% gtte Tgfeb tﬁg?&%eg&ﬁdﬁé%%épgﬁdg\?izgh%t di sposed
Wi t hi notherfwardy, thelredistdre® af (lerdvyrloadanahanism sas inomnaje dsaherfoacd requited tealoke hal f

64a, 64b.of .the housi 64, and slidabl e ni .of the prqfile link 66

i ¢ hi s TRORSPRES GLPeC SR 4 AP UGG 5o BT Rt BB BECH S of r usi ons
168a, rl:%ﬁ?édft@ ERESHhE faks ) topk&ehd Rcidbitkl RRialibddsf BE BvérffalnyRfanidh hhgaa second
slot 160b (only one slot is shown) forned in each half 64a, 64b of the

housi ngswy if theEws 8 aterprergmtedtfiian plosing when theitriggr ¢a s ibisially agivated tthe r ecei ve a

f he.clip formng . . . f i.th th
st ot BiEar e fooBreedieThe SsiBREF P podiee g e FMieBuGE Thid 1 "°
mecha %ﬁﬁu@ly&ﬂ%ﬁg@@u%ﬁh@ﬁw& 28 ard A6HG sWickptiblO® BengOdeforneakvifed theychri Vot

i nk to bias the profile Iink 66 fromeither rotating,about t he pivot
pi n 15%epper enly partigllnelasads (Theiouerlopd magchaniam wiltagtuatp morgreadilvinghe egshect , t he

force . : 2 1S . t he

t ogol e Hick R Rreenl PRVERREEAREGIE dho a2 Cobf FPER, SR S0, 17, o

t o t hesubstaiitidllg closed tiebresigrandeds reldi@elydiigh sugh vt thlowsrldadi echasiemiehy onlguses t he
profile link 66 to resist rotation with respect. to _the housing 64. If the
rmoment DRsHReAIRaN BRPlIgationeiA si G0} fodki RS QItBRIgRE 2Pi nk rol | er 54 agai nst
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Sg hsit Eg)oF{]gfméng MstPRedViBieREmpBry HtRHAnenPHEK] deBlohd et Ra%Ne62, sRéwig8 and
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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pivot link 70 to further conpress the spring 152. For the sliding aspect,
the pivot link 70, toggle 1link 68, and profile link 66 are aligned such
that the sliding force (resistance to slide) is the force required to
buckl e the toggle link 68 and pivot link 70. If the radial |oad fromthe
closure link roller 54 against the profile Iink 66 exceeds the buckling
force of the linkages, 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 link roller 54 of the clip form ng assenbly to rol

against the profile link 66. As a result, when the trigger 16 is actuated
and no i Lk =Nk . applies a
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mnimal force will be required to cause the closure [ink roller 54 to

t r ansf dnk 6% @and profide kink §tare labgned 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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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 damage to the jaws 20. A
perso [
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appreciate that the profile link 66 can"have a variety of other shapes,
required to cause the closure link roller 54 to transfer the force to the upper portion of the profile
link 66 causing the profile link 66 to slide within the housing 64 to overcome the resistance of
the overload spring 152. While the amount of force required to actuate the overload mechanism
can be greater than and can increase relative to the amount of force required to close the jaws 20,
) 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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and that a variety of other techniques can be used to optim ze the force
necessary to close the jaws 20 and the force necessary to actuate the

overl oad nmechanism [00141] A person skilled in the art will al so appreciate
that the overl oad mechani smcan have a variety of other configurations. By
way of non-limting exanple, FIG 23D illustrates an overload nmechani sm

that 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
menber 172 with a bracket 174 coupled to one end thereof. The curved nenber
172 can have a bending nonent that, when |oaded with a force greater then

t he bendi ng nonent, buckles to assune a lowrigidity condition. The br acket
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74 i ncanddhas atvariethi of ather gehraqhes ke bawsed triopiineizedig poree neessisey tosdesadied by t he
'ng' ﬁg{/eé 2686&1%%?&4?&8%%t%’lcfu?t%tﬁea&%go{?ﬁﬁ? Hantsdd- The indicator member 144

vari ura an exenpl ary enbodi nent the
i ndi cat or nenber 144
[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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isin the formof a contrasting color pad having a color, e.g., orange, red,
etc., that differs from the renmainder 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 thereof for extending into the recess 50f fornmed 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

d il h -1 ndi d
engagasiitytedis Alle e v 1LRh PRl BBt I BRI OSGHET 27, oot 102
formed on the indicator wheel 74. As shown in FIG. 25, the engagenent

mec harfD8m2] iBamothet breempiatly eatbodimeat; theasuegical 6lip spplier I(Inean‘ inclodod clg;m ar m havi ng
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the housing 12 such that the engagement nechanism 148 is positi oned
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t he feeg g@5 coupl er 50. The housing 12 includes a wi ndow 12a forned

t her ei WPBY “Br ovi di ng vi sual access to the indicator wheel 144. As the
trigger 16 is noved to the closed position and the feed bar coupler 50 is

noved [@0B433IThy indidatriwhdbICAH 9 khove inadetiil i B1G8. 124 A 4ia\vaBdisd &l shywiditthas khe f eed
bar 38 and feed bar coupler 50. As a result, the engagenent nechani sm 148

on 1 hezenerally eirgar o8 eylmdeieal shang that defipsgecential axisef arboywzh@h thewhgeh &t tsat or
wheel Zﬁp% WE %V{&%ﬁéeﬂ% ﬁlpﬁldm%&h fééf(;rﬂlea ﬂ{e?{ aﬂdghgﬁ ed 8 padvanced into

the | Ime t rigger is act ceaclip20into
t he j aengaged bytthanﬂmhocmmutoraZﬁ; aiad o1 indidatoomamber 1t4|4e The meiicadranenabee @4 76. \When

the clip, su has t or three cI| he con rastln col or 144
on thecaflﬁavfgﬂg‘(%mmecen guratigns; bt XFB‘PE”ﬁ}S%‘af’ mertibe Rk member b‘f"rred in
the hoysi Me fdée of at&%&%gcﬂﬂk pad hadVsholcoidi€e. gs&ranéé‘?éd Rl YnaR afffps fbth PS
remain. The contrasting col or pad 144 can b adapted to occupy the entire

wi ndowhé gananidenof the irclicaporsyhepl 4.1 s depl et ed. [00146] I n anot her exenplary
enbodi nent, the indicator wheel 74 can include an anti-backup

[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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mechanismthat is adapted to prevent the indicator wheel 74 fromrotating in
a reverse direction, e.g., a counter-clockw se direction, after being
advanced. Wile the anti-backup nechanismcan have a variety of
configurations, in the enbodi ment shown in FIG 24B the indicator wheel 74

i ncl udes opposed arnms 73a, 73b that extend substantially parallel to the
axis Y. Each arm 73a, 73b has a pawl 75a, 75b forned on a distal-nost end
thereof that is adapted to engage corresponding teeth formed on the housing
12. Wil e not shown, the corresponding teeth can be fornmed within a
circular protrusion forned on an inner portion of the housing 12 adjacent to
t he mﬁndomllza When the indicator wheel 74 is disposed within the housing
12, Ci I r r around the
oer  EroRuiBy LitPerdidp i st b B Sor THE R [P RERD g 2a0T O e
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I S necefefdy Indictif g &Sthe QbR dht oﬁllyQerM&h?Qﬁhlahhel‘HéQ:%ﬁﬁés‘émg ol PR 144uah be and
sonme procedures nmay require the use of a shunt. A surgical clip can thus be

used ted&prqdﬁ@oqueyﬂ@sesl@re windey lgé&bﬁ'éﬂlet?ép§mulstdﬁpﬁﬁé vessel . Accordingly,

a surglcal cllp applier, such as clip applier can be introduced through
the ¢ t e8it i on the
javvs 2 ar gﬁmﬁée%\%»@ﬁfy érﬂﬂidglﬂ?rﬁ eﬂ(}F I"ﬂﬁ %egw le]ctl?dsesa&eatngtb%p 36 can

facili tmt:lmmmsﬂhhu ioadapgedabd ptdvent thmmdﬁﬁtoamdmeld4tﬂmn taaatgegtin aseveese difieetidng i gger
16 can then be a ated,.to.cause .a.clip to,b dvance t wee ams and
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crinp hig latiBry JPREOSMIkDns, R tﬂel”b@nHoBfn‘i‘é?x@%“Hﬁﬁ F6. 34retelihdicatd\@hde! 1 mger 16

can be partlally actuated, ‘as indicated by t
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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audi bl e sound of the pawl 60 reaching the tock tooth 112b, or it can be
fully actuated. The trigger 16 is then released to release the partially or
fully closed clip, and the procedure can be repeated if necessary to apply
additional clips. [00148] One skilled in the art will appreciate further
features and advantages of the invention based on the above-described
enbodi nents. Accordingly, the invention is not to be limted by what has
been particularly shown and described, except as indicated by the appended
claims. Al publications and references cited herein are expressly

i ncorporated herein by reference in their entirety. [00149] Wat is clained
is: -40 CLAIMS: |. A nethod for applying a surgical clip, conprising:

novi ng i 1 Q. i first (di . d
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act uat swgicelfcliplven thais bp uedrtoicrimpabesesstdl pr tokecukh ¢hershtifnad tiof vessehi m |, wherein

the clip fqormng assenbly is pliant relative to the jaw .asse during
et uat PORPEEedprERs oH PR hGh o7 ol SPHFL0. GRTbheoRied BRPEEMEE i ng
assenbloynnuf drd iAWY HuoahdedMnivithdsudlcal ¥ ETd FRRIARRTARS 20%FduAd tHeSveditaPt ed

al low conpliance of the clip formng assenbly relative to the jaw assenbly.

4. The shunt,rodthst dedt.aiThe Bssuestep 46 nan feiligdte posittomingnef thepmisiZ0yraung thestarggt

cl osing..force .to e aw, asse when th Lip formng assenbly is

et uat St Rkt B PREERGERY by ER (1950 Br AR Bi b BRI ol oac
mechanipssitivt@Rrdune e gegtef £1das chisse tieSawe 0 tddbsedo LAmpshotith. fvpeadiag  t he
overl oad mechanism 5. The nethod of claim1l, wherein the clip advancing

assenblop theiptepdrasuse of ke gliphe trigger 16 can be partially actuated, as indicated by the
audible sound of the pawl 60 reaching the tock tooth 112b, or it can be fully actuated. The

trigger 16 is then released to release the partially or fully closed clip, and the procedure can be
repeated if necessary to apply additional clips.

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

entirety.

[00149] What is claimed is:
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wherein actuation of the clip advancing assenbly causes the feed bar to
drive a distal-nost clip disposed within the elongate shaft into the jaw
assenbly, and to distally drive at |east one additional clip disposed
within the elongate shaft. 6. The nmethod of claimb5, wherein the at |east
one additional clip is distally driven by a feeder shoe disposed within the
el ongate shaft and distally driven by the feed bar. 7. The nethod of claim
5, wherein the feed bar initiates advancenent of the distal-nost clip prior
to initChAIMS: advancenent of the feeder shoe. 8. The nethod of claimb5,
further conprising proximally retracting the feed bar within the elongate

shaf t wpi I'e’ £ e f GR08LopAIRga bitallB Ryl M5l @ Substantially fixed positi on.

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;

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 being pliant relative to the clip advancing assembly during actuation of the

clip forming assembly.

2. The method of claim 1, wherein the clip forming assembly is pliant relative to the jaw

assembly during actuation thereof.

3. The method of claim 2, wherein the clip forming assembly is in communication with an
overload mechanism that is adapted allow compliance of the clip forming assembly relative to

the jaw assembly.

4, The method of claim 3, wherein the clip forming assembly applies a closing force to the
jaw assembly when the clip forming assembly is actuated, and wherein the closing force is
transferred to the overload mechanism when the closing force is greater than a threshold force of

the overload mechanism.

5. The method of claim 1, wherein the clip advancing assembly includes a feed bar, and
wherein actuation of the clip advancing assembly causes the feed bar to drive a distal-most clip
disposed within the elongate shaft into the jaw assembly, and to distally drive at least one

additional clip disposed within the elongate shaft.

6. The method of claim 5, wherein the at least one additional clip is distally driven by a

feeder shoe disposed within the elongate shaft and distally driven by the feed bar.

7. The method of claim 5, wherein the feed bar initiates advancement of the distal-most clip

prior to initiating advancement of the feeder shoe.

8. The method of claim 5, further comprising proximally retracting the feed bar within the

elongate shaft while the feeder shoe is maintained in a substantially fixed position.

-41 -



