Attorney Docket No.: 100873-39 ( END5523USNP) SURG CAL CLI P ADVANCEMENT AND
ALl GNVENT MECHANI SM FI ELD OF THE | NVENTI ON [ 0001 ] The present invention

rel ates broadly to surgical devices, and in particular to nmethods and
devices for applying surgical clips to ducts, vessels, shunts, etc.
BACKGROUND OF THE | NVENTI ON [ 0002] In recent years surgery has nmarkedly
advanced t hrough the performance of |aparoscopic and endoscopic surglcal
procedures such as chol ecystectomni es, gastAtpsteyRpekst Nogpl98$/d=8 {EOYRSES USNRInd
hernia repair. These procedures are acconpllshed through a trocar assenbly,

which is a SW@%AL@HFJHEWAN@ENIEI@T RWIS WY TENMEBRAYMIRVTAXISNNE trocar

typically contains a sharpened obturator tip and a trocar tube or cannul a.

The trocar cannula is inserted into the skin to access the body cavity, by
usi ng t HAELBtQf BHBANMENIONoenetrate the skin. After penetration, the
obturator is renoved and the trocar cannula remains in the body. It is
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surg|cal tru I's comonly use cannula I's a
sur gi calde&icaqafor apying surgsal dlipgéa duvgs, stedstlostiumessel , a duct, shunt, or a
portion of body tissue during surgery. Most clip appliers typically have a

handle g a pair of novabl e opposed jaws forned
on an endgéﬁgﬁgng? ﬁHﬁgﬁng an orning a ligation clip there between. The
jaws are positioned around the vessel or duct, and the clip is crushed or
formed dno@Zjén r/aesme/barbyurgbxg hag magkdedly adf/artcbcéthjr@gh thg ]ﬁ)ﬁfMI}lthqﬂ: ofgeparoséopidie

prior art cl appliers f eedin orm ng mechani sns _require.precise
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designs, thereby increasing the cost o the clip appliers. Many prior art
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instruments are placed.

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

closing of the jaws.

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

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



Attorney Docket No.: 100873-39 (END5523USNP) closure of the jaws, which can
result in overload on the jaws when the vessel or duct positioned

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

i nproved net hods and devices for applying surgical clips to vessels, ducts,
shunts, etc. SUMVARY OF THE | NVENTI ON [ 0006% The present invention Brovides
nmet hod and devices for applying a surgi calAternepDedyetNo.:\ \08874539 EXDSF23USHRIn¢ |
etc. In one exenplary enbodi ment, a surgical clip applier is provided having
a housing with a trigger novably coupled thereto and an el ongate shaft

ext endi %sh&%rf%{erﬁm Witiéh cARBQSEH o}vﬁ“ﬁ’ﬁdf ALKEEHWE when @hesaegdel &bt paiaka The
trigger is adapted t'o advance a clip to position he clip between the jaws,

and to risrebetieenjisites largota alovoiydrelqsurs of wientaofozeig Qi?el@‘tﬁ igResitioned betyeercthg np

t he cllp\905|t|oned t her ebet ween. [0007] The surgical clip applier can have
a varleﬁy of configurations, and it can include a variety of features to
facilitate advancenent and formation of a surgical clip. In one enbodinent,
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di sposed mntpln the elongate shaft and that is adapted to drive at | east

one sur gréE4? @HFS’YW?Q& CpuBSoHEat e shaft. In an exenplary embodi ment,
the feeder shoe can be adapted to nove only in a distal direction, such that

pr oxi malsumMveyren OFoFHE MeVERGUON shoe is substantially prevented. The
el ongat e shaft can also include a clip track di sposed therein and adapted

to seat at st one sur |caI The feeder sho .can be. slidably
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can i néfiowd %CHHW§“5W F@%ﬁnbar can include several detents formed
therein and adapted to engage -

[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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Attorney Docket No.: 100873-39 (END5523USNP) the tang to nove the feeder
shoe distally when the feed bar is noved distally. [0009] In another

enbodi ment, the elongate shaft can include a feed bar slidably disposed
therein and coupled to the trigger such that novenment of the trigger toward
a closed position is adapted to advance the feed bar distally thereby
advanci ng the feeder shoe distally. By way of non- Ilnltln exa

feed bar can be coupled to the trigger by %‘WW?B@‘@‘F‘W%S@PQ PIQTtNrH%?3H§¥'@d to

the trigger, and by a |link that extends between the trigger insert and the
proxi mal end of the feed bar. The proximal end of the feed bar can include

a coupl gpe {angto rhévéatq@?éegg‘ shBe alefaﬁymeﬁtheﬁeerdtuam Réveiligsdiiynk. The feed bar
can al so incfude a distal end having an advancer that i s  adapted to engage

a distal-nmost clip and to drive the distal-nost clip into the jaws.
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f rom t hedgptedtotstliagly hiatedojtiagipf teicRafld ®meavedh atdadtal@@ction 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



-3 Attorney Docket No.: 100873-39 (END5523USNP) of a surgical clip applier.
I n anot her exenpl ary enbodi nent, the feeder shoe can include a tang, and
the feed bar can include a plurality of detents formed therein that are
adapted to engage the tang to nove the feeder shoe distally when the feed
bar is noved distally. In use, the proximal end of the feed bar can include

a coupler that is adaptedtorecelveallnkfor to a
trigger of a surgical clip applier. [00121"8% l}%ﬁﬁﬁ&‘ 39%2{1290@§§g5r23l2%ﬁ>&n0i ng
a surgical clip through an elongate shaft of a surgical clip applier is

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

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

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

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



the force-receiving nenber. In an exenplary enbodi nent, the resistance
increases fromthe first -4 Attorney Docket No.: 100873-39 (END5523USNP) end
to the second end. [0015] The force-receiving nmenber can have a variety of
configurations, but in one enbodinment the force-receiving surface forned
thereon is positioned within an opening in the housing. The force-receiving
surface can include a first portion that is adapted to el v r for
pivotally noving the force-receiving nmenBEP™H %F%Nf-hé&ﬁg{j%%(ﬁa&%m)
second portion that is adapted to receive a force for slidably noving the
force-receiving nmenber within the housing. The biasing assenbly can al so
have a Y@ {.8hd/seRbnL@af i gurations, but in one exenplary enbodi nent the

bi asi ng assenbly can include a spring di sposed around a spring post, and a

pl unger sl i dabl di sposed relative to the spring post and havi a head
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and nov atil16] beinotenerabodipertt, the Sibtisigcaarincladecd gise@thgpesiniilpthat &rdugled anm ng
assenbl di s%cﬁi)zed within the housing.and the Ionga}tle shaft and. caoupled to
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W thin E&%le link that is pivotally coupled to the force-receiving member, and a pivot link that is

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

upon pivotal movement thereof.

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

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



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

enbodi ment, the resistance of the overload -5 Attorney Docket No.: 100873-39
(END5523USNP) nechanism correlates to a force required to nove the jaws
fromthe open position toward the closed position. [0018] Wile various

techni ques can be used to coupl e the canmm assenbly t I
nechani sm in one exenplary enbodi ment théqgg'ﬁhﬁ%céet%§éﬁ%#g’g?v@@ssgzggﬁpt)i ve

to a force- receiving surface of the overl oad nechani sm such that the
closing force of the canmng assenbly is applied across the force-receiving
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posi t i olosgheesftiee- r ecei vi ng surface of the overload nechani sm can be

adapted to resist novenent in a proximal direction and the resistance can

I ncr eas@o@R] WiflelvatiG88Ectniy RS EHAEled B couplife ddfinin@ATERB AR IR eYlodP NMDVe
relative to'the force-recelving surface and to nove the aws fromthe open

posi t i omechamsma in pee efempdaty sobpdimsnt the camming|agseaipdy mevesaR@Hpe tra/fossebodi ment |
t he over] oad ' [ - ' Vi f 1ink slidably
and pi vot ey BEAE0LRH SRioal fleliifh IRHIR e W ltorct i cabfiuhe 77 2

formed tabembbnisapsligdasioss thedorcadcanaiy sutfaceant thpeverlogd meclmadm as théigiggeusi ng.

The force- receiving surface can inpclude a firs ortion that i s adapted to
{ecel ve R0 FBILIRS BT g SSSb PG THE g e bPBaLs PP BB R el ¢ he
housi ng,c|RBAp&itRAC A fHRE tdcRVidg At faéSofaRRcBidad RecHaBRA 048 1R Al Hteetol redist
slidably nmoving the force-receiving nenber within the housing. The overload

mechani smavemantah seroximpudieechobinktha tesistaseneanyinerpase ap edtgger sscpctustedppl y a
resistan rof ink. : ]?;?&g | - [ | asi ng
assenbl fg%g&ﬁeb%%ﬂgfi%gﬁ% 5’ t%) ﬁ‘e%&eﬁ%l%f‘%ﬁgt I n{;gggg%VIIgé@ggf%ma@s%%I@é that is
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to the piasin ssenbly to _overco t he resistance. [0020 t hods f.or
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pair of opposed jaws forned on a surgical clip apﬁl ier, The closing force

can be dpmmsdithejeontand pegidionsseadinspeidean opening formed in'the housing. The force-

receiving surface can include a first portion that is adapted to receive a force for pivotally
moving the force-receiving member within the housing, and a second portion that is adapted to
receive a force for slidably moving the force-receiving member within the housing. The
overload mechanism can also include a biasing assembly that is adapted to apply a resistance to
the profile link. In one exemplary embodiment, the biasing assembly can be coupled to the
profile link by a pivoting assembly that is adapted to pivot upon pivotal movement of the profile
link, and that is adapted to slide upon slidable movement of the profile link to apply a force to

the biasing assembly to overcome the resistance.

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

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



jaws from an open position to a closed position. Wien the closing force is
greater than a threshold force of an overload nechanism the closing force
is transferred to the overload nmechani sm disposed within the surgical clip
applier. In an exenplary enbodi ment, the threshold -6 Attorney Docket No.:
100873- 39 (END5523USNP) force of the overload nechani smincreases as the

jaws are noved from an open position toward e Lt ]
Whil e the overl oad mechani sm can have a vé¥?8?§8%$“§§hﬁﬁﬁﬁsé§#@ﬂ@?éﬁ%%éne
enbodi nent the overl oad nechani smcan include a force-receiving el ement

that is adapted to receive the «closing force, and a biasing assenbly that

is ad aptf@de bOthE 66driad MR imRfeabddas HRIjE®s fr0eRived ROm B] §IFR Pbsition fodaRDNSE to
t he clos force. The surgical clip applier can include a canming assenbly

t hat ?ﬁeéﬂoilﬁo%pply the closing force to the jaws, and that includes a
roll er rrenber that rolls across the force-receiving elenent as the closing

force i so@RPWHEE theoveRBad M¥hanibhfean hBVESNRIE) éf%ﬁﬁgmuadaem%\ﬁe eh®adnf¥RChani sm

can increase as the roller nenber rolls across the  force-receiving el enent.
In part |tlmpvarload/m@qhamh@ qaonncétrderaefmeﬁeqemmgelemmé@tas 4dapsd tpeseeivorheof t he

force-r e iyl ) 8 n%gasingta??? f ¥ﬁl§t 1{9 é)!s%d tPg st %nﬁlént d)q’a%egfﬁ}/c% reéelv1fn$er

cl osi ng ‘%F@e 3 grea orce, he ro

menber refdnleht inGEPSAseAo $l&£dibd5|§i|ng)fbfdel dThe@lflrgtchclfp(prHer craeer&ﬂudera@aﬁinaﬁ@ nt, the
force-receiving el eent, can sllde i.f the c ing force is greater than the
t hr esholegremBiyciBat is adagtedde apriy dier %ﬁ%fér%mhw%%aﬁ rhessludes proder megbetr ed to

pi vot t*@}etfr&rs%msme%r\sé R e R B&hert 8 h@%ﬁ)s;ng%}c& hephheeshnd fwkomse required
to slide the force-receiving €l enent. [0022] "I n other aspect’s, a surgical

clip apphrieshold f@rqgmcﬁ\t/hw&rlamijmﬁqhamam dan dricradee @ the rqdlenohember 1ofs acressdhd| y
coupl ed fgr%)e reg 1v1r%a emeand ad u?ar }?enatﬂvgonl%g E}nber r%ﬁg achs% Sf'ﬂ'rt?do?@?n octjtf]ep

t hr ough "an te's a Fend roma
assenbl )fo@é)hﬂ@bl@dlgted)erﬁent rth@g)ecre l&ﬁdvmgdﬁzﬁ{eﬁd chiopiaot 1tﬂ&te&:l(6’smgiﬂVrc&8§ gmatlety f or med
on a distal_ end of the el “%gte shaf t toforma surgical clip e trigger

can be dughelrashold fyrensne mhign Sirdolerdpinerst flsaetosst ée%)ﬂ%peqﬂpb 056\92 e ng

assenbl Ye RNghd dié@ndt) Re fREMRG VR SRMRY canlsNd&{F t%@@ﬁéf&c&gﬁﬁq{emh thet he
trigger has two sequential stages of actuation. The triggéer can be

ef f ect i vhresholddfotogatiman mnmlarp emtiodimentthe tblsﬁmhd)foycmqmlmg to pevot thedorcet age of
t uat d t t
gﬁr :Jﬁgl tcr) ?chwi%c %rlaengfsqass‘%g tﬁ@i‘gﬁﬂgﬁ\ﬁson 5‘\%%?031%8 53‘%& 11r:)?fce rgfeé‘flﬁ%gla{n(?mt he clip

advanci ng
[0022] In other aspects, a surgical clip applier is provided and it can include a clip advancing

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

assembly.



assenbly. Attorney Docket No.: 100873-39 (END5523USNP) BRI EF DESCRI PTI ON OF
THE DRAW NGS [ 0023] The invention will be nore fully understood fromthe
foll owi ng detail ed description taken in conjunction with the acconpanying
drawi ngs, in which: [0024] FIG 1A is a side view of one exenplary

enbodi ment of a surgical clip applier; [0025] FIG 113 is an expl oded view
of the surgical clip applier shown in FIG L0026 FIG 2A is a top view
of a jaw retainer assenbly of the surgi caIA"eT'F’() Eie)e] °ér1°%6%(EiN9552WﬁPP)I A;
[0027] FIG 2B is a bottomview of the jaw retainer assenbly shown in FIG
2A; [0028] FIG 2Cis a side view of the jaw retai ner assenbly shown in

FI G 2BpRIPA YU ARIErIAPORSTIE DrOsWwNSESst i onal 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 t jaw retai ner assenbly shown in FIGS

2A- 2D; [[Qﬁ?é]LT]le mmtwgawilsbeanqséﬁtllyrwpréw%fmfrﬁée fdlogdng %%&edsqﬁmtlpquma 3A;
[ 0032] Agén{‘h 1? gh%edaec ‘f”?ﬁ@[d{%‘g‘“éA g{cga f eed bar thajt is confl gur ed
e 0 an

to advance B through the jaw retainer
assenbly shown in FIGS. 2A—2D, [0033] FIG 4B is a side view of the proxinal
end of {0241 EKd 1hais ashiowiew of ¢HeGxemplagneinhddemens obx svrgicakelip appliethe j aw
retainer shaft shown in FIGS. 2A and 2B, showing the feed bar in a

_proxi mal | nefhcgqﬁtlgsﬁ ll)ge%%/i% %tﬁgsugﬁzalsclﬁ) a%bﬁ?e]resﬁk Eld h% feed bar and

jawret in a distal-nost
position; [0035] FIG 4D is a side view of another enbodl ment of a proxi mal
end of #0G@6pHIMAA ishdoemview of 8 jaw rataingasfdobhkeef thiosurgitA0SP3pBler SENDS 523 USNP)
connect IFE@ \\%th the proximal end of the jaw retainer shaft shown in FIGS. 2A
and 2B, 'ng the feed bar in the proximl-nost position; [0036] FIG A4E
is a side view of the feed bar and jaw retainer shaft shown in FIG 4D,

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

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

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

across line D-D;

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

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

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

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

proximal-most position;

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

the feed bar in a distal-most position;

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



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

showi ng the feed bar in the proxinmal-nost position; [0038] FIG 4G is a side
view of the feed bar and jaw retainer shaft shown in FIG 4F, showng the
feed bar in an internediate position; [0039] FlI 44 i s I I t he
feed bar and jaw retainer shaft shown in Pfeeypockd 8WIR(§7§'P£@N¥§§§6%I§P in a
di stal -nmost position; [0040] FIG 5A is a side perspective view of an
advancer that is configured to couple to a distal end of the feed bar shown
in FI G cdfkecti@Odith thefpréximaBeridsofahSjaactpinesPat shoven i BIGSOR Aand2Beshosindi nent
of an advancer that is  confi gur,ed to couple to a distal end of the feed bar
shown i thedped bag i theooopalemest PGRIPR; a4 cross-sectional view of a clip

advanci ng assenbly, which includes the jaw retainer assenbly shown in FIGS.
2A-2D, 168 6f FRYQE i$RoRe TRAVEE tho fdel G5 andAawd BotaiAGAhhh ShdvAFH FIBAAD SIeWhgl N FI G
4A, showm ng the feed bar in an initial, "proxinal position relative to the
clip ttheckedbartimedjstelymost pasiion; assenbly; [0043] FIG 6B is a
cross-sectional view of the clip advancing assenbly shown in FIG 6A,

show ng . i i {: t 1eQra: I L

or oss. SUETLRRF AFIER P YR St SRR Ay R T fesdVar i

showi ng it bennt@a viadr thepyoxdindlient lo€ thedas tadihgr, shifh erosbyinidB N2A ehd2Beeder shoe

and a cljp suppl di sposed distally aof the feeder shoe in a distal

directi ah‘?W‘gg%Fetf%% 5 e PEYAIRG - Mos Heg AN 3 (END5523USNP)  (0045] FIG 6D is
a cross-sectional view of the clip advancing assenbly shown in FIG 6C,

showi ng [0038] FER A8 sidetvidw 6ptht Gecdb@r ardl jhw attainpt kit RBOwPBISFIG. 8R, shewign i n
FIG 6A, while the  feeder shoe and clip supply remain in the advanced

posi t i ofhesfsedpariimarringgrmgdiatenggisign; FI G 6E i s a bottom perspective vi ew of

t he advancer shown in FIG 5A disposed within the clip track of the jaw

ret ai neno@9$ ePlay 3RAMR vidy bf &S fecduidd j#RMhiREr ShBR SREWANCEAG. 4R, sowing
proxi mal - nbSt position;
the feed bar in a distal-most position;

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

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

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

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

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

track of the jaw retainer assembly;

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

showing the feed bar moved in a distal direction;

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

disposed distally of the feeder shoe in a distal direction;



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

6E, showing the advancer in a distal-nost position after advancing a clip
into the jaws of the surgical clip applier; [0048] FIG 7 is a side
perspective view of a pair of jaws of the surgical clip applier shown in
FIG A (0049] FIG 8 is a side perspective view of a camforuse with
thejaws shown in FIG 7; [0050] FIG 9 is a top perspective view of a push
rod that is adapted to couple to the cam WY Dpgketoe, 10887832 BRRGP2RYSYHe cam
relative to the jaws shown in FIG 7; [0051] FIG 1OAis a top view of the
cam shown in FIG 8 coupled to thejaws shown in FIG 7, showing the camin
an ini tighaspeRs PR adRéksisBRionaNaeWRBE the clif dvdhcifik FsembSBhb¥nan FRP 6, ew of the
cam shown in FIG 8 coupled to the jaws shown in FIG "7, show ngthe cam
advancedhoviag thehepdbas refnanei ¢g thagnitial, proginesd poipide, shown in(lJO584, whilgthe | is a
top per ctive_view of i ssue st that i.s adapted yupl e to a di stal
end of & %hlolgﬁn‘% ?elg)c%pgs rfgrﬂémj"é\tlyerag? %qcﬁ(ZPosétzosneS?f‘B {/”ré ﬁ%)d\im&?n FI GS. 2A-21);
[0054] FIG 12 is a top view of a distal end of the surgical clip applier
shown i OGI6GFIAAE is hdeitorg petspedtivs sies cfttbgpadsiancen shawFnEIG1 1A plispiotedovidin

bet ween fhe. ja own in FIG 7; 055]. E 3.1.s.a side, partiall
or ot dha g B of By relaibcnasseitty Jvet B IGh. ZhabsdRarhale s dnhl | or
shown irbrﬂiﬁal-,hes'tmg;go,ﬁttorney Docket No.: 100873-39 (END5523USNP) [0056]

FIG 14 is a side perspective view of a trigger insert of the surgical clip
pplier shown in_FIG 1A [0057] FIG_ 15A is a side perspective view of one

ﬁalf of [B0473EH51941is 8 Satsere pegPective vistfitheadvangepshoypniniFAe. ehshipvingths . 1 A;

00561 el aldiufl 4 BoARISARELINAHE 21D il IR jRLDEr BB Bl cifhgphiged bar

coupl er shown I n 0059] FIG S a top perspective Vi

flexible link that fornms part of a clip advancing assenbly of the surgical
clip appPv48 FEKholin aisideprespeqtixe viewodd pap aEjaviszof thessuggisslgdip appliarishewiyin
Cross-sgg ip&,al view of a portion of the handle of the surgical «clip
applier 'showr in FIG 1A, showing a clip advancing assenbly in an initial
posi tion;

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

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

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

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

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

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

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

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

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

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

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

-10 -



[0061] FIG 17Bis a side, partially cross-sectional view of a portion of
the handle of the surgical «clip applier shown in FIG 17A, showing the clip
advanci ng assenbly partially actuated; [0062] FIG 17Cis a side, partially
cross-sectional view of a portion of the handle of the surgical <clip
applier shown in FIG 17B, showing the clip advanci ng assenbly fully

actuated; [0063] FIG 17D is a side, partially Cr 0SS a

portion of the handle of the surgical cl ﬁb“’ﬁ'&b‘i’?%?‘ dﬁﬁ?"?ﬂﬁ'él‘#ﬁwﬂ
showing a clip formng assenbly actuated; [0064] FIG 18 is a side view of a
closure link roller that forms part of a clip form ng assenbly of the

sur gi caf 00’56} PIaRRld £8idSPQYEcive Vibsrof b'&lg%e];m@e‘ﬂ offth&surgRal Gipapbhét shewsRECt i Ve
view of ‘a closure link at couples to the closure link roller shown in

FIG 18Fte eérmpart of a clip fornming assenbly of the surgical clip applier
shown in FIG I|A [0066] FIG 20A is a top perspective view of a closure

l'i nk COF’(‘US‘?LFI‘@' QBAQQ Bh@?c&ﬁecﬂb@vi‘ém %B@half bﬂkfeéc‘i‘@WbohﬁleF éﬁhe ;&gﬁﬁ’ﬂ:lﬁ)hat

also fo art of form ng assenb y of the surgical clip applier
shown naerHeGshd“A\,m-FlC‘E Wbt orney Docket No.: 100873-39 (END5523USNP) [0067]
FIG 20B is a bottomview of the closure i nk shown in FIG 20A coupl ed to

t he pus f. <kl . i Q e i

di spose@O ({SﬁgI;Ier? %55[1%?6%@? %%?@gag%%g}vs&gheb%%qg%@?ehv?/q(%?(fat%alg 8@11%%1}}%& nk shown
in FI G FRRASaQupl ed to the push rod of FIG 9 and having anot her errbodl ment
of a biasing el enent disposed therein; [0069] FIG 21 Ais an enl arged side

per specti Vv i of an anti-backu r appller
shown i idqégbi! C‘Fﬁﬁ 1y ?)@?é’frsp?ﬁvefie@p??@e’%g? §B‘é§‘tﬁ {.?E“W% g? ?)(g W"Hechani sm
of the agkmbRagimpsurgedIanp applies Bwwh inFIGI B\, 21A; [0071] FIG 22Ais a side,
partially cross- sectl onal view of a portion of the handle of the surgical

clip appl i er _shown i showi ng the an{i-backu in a
initial %8 HQ)WA[‘%)@)?‘QY mﬁéﬁyfgﬁs‘sg‘m&n%llvbeév Olmprhigh Pgthgﬁ‘ é‘g]? F‘Hﬁ'&? vi ew

of a poerl%%wei sHolv& ifaNG! £ Qhod g awbqa%klngghge&bwlaheﬁmalhwan ohh FIG 22A
showi ng the anti - backup mechanismin a partrally actuated position;

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

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

[0063] FIG. 17D is a side, partially cross-sectional view of a portion of the handle of the surgical

clip applier shown in FIG. 17A, showing a clip forming assembly actuated;

[0064] FIG. 18 1s 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 -



[0073] FIG 22Cis a side, partially cross-sectional view of a portion of
the handle of the surgical «clip applier shown in FIG 22B, show ng the
anti - backup nechanismin a fully actuated position; [0074] FIG 22D is a
side, partially cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG 22C, show ng the anti-backup nmechani sm

returning to an initial position; [0075] FIG 22E is a side SBFIoarti al Il}/
cross-sectional view of a portion of the H4HEieDagketNps WHF7IR ENDSEAIUINF)
applier showmn in FIG 22D, showi ng the anti-backup mechanismreturned to the

initial position; [0076] FIG 23A is an exploded view of an overl oad

nmechani §ev@) Fidhe20BUE 9ibeREm GidwPo AR bloSire 1iHR MW A FIE20A foupl Q06 fhe pristProd?3B s
a partially cross-sectional view of the overload nechani smshown in FIG -12
At t or neyof BYg%andNgying oo gmBodmepErpIgadgIyent dgposed thsrging t he cl osure |ink

roller first comng into contact with the profile link; [0078] FIG 23Cis a

par {i al Ifo 852Gk 88Rbm Vi e LSO YK AR HEGHN S ELGANS ddbfh e 235
showi ng the 'closure link roller applying a torce to the profile 1ink causing
t he pr ofdflFéG.19 ekl Hagingphetbtr, enjtaditBgnt B &biadidPelement pegposgbiheieue vi ew of anot her

enbodi nent of an overl oad nmechanismfor use wth a surgical clip applier;

[ 0080] E .S a_Side rspective view of a cli uantity indicator
wheel ofto{i AR P EitiraRE SEEpEishoc g i o op el bpdhoB FBEbYAm P Be 008"
si de Vi ewrgidal alitdpplictyhavhiih ¥IG.na;cat or wheel shown in FIG 24A; [0082] FIG
25 is a top perspective view of a clip quantity actuator for use with the
clip quantj] indi.cator wheel . sho in FIG .24; [0083] FIG 26A.is a side,
ar Ui ol 10010 b1 DBUE R oRisp o €St o4 ot eI 4EC ASIRBI BT E ST g1 o
clip apphbehishemiAn FIG 1 A show ng novenent 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

t he handP@716F1G REAsispgidsapartially grosspsetican] Wewwha pertion of thediandls Rbitiesyreial t her
novene ntcliBfapIBlm? s PindHaNt Al %o@f%é"tﬁg Qﬁti-ezickﬁﬁ fftechanism 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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25 and the clip quantity indicator wheel of FIG 24. DETAI LED DESCRI PTI ON OF
THE | NVENTI ON [ 0085] The present invention generally provides a surgical
clip applier and nmethods for using a surgical clip applier to apply
surgical clips to a vessel, duct, shunt, etc., during a surgical procedure.
An exenplary surgical clip applier can include a variety of features to
facilitate application of a surgical clip, as described herei

illustrated in the drawings. However, a pHPEEHDkstNogd0§873- ?%@NHF?W\?NPP
appreciate that the surgical clip applier can include only sone of these
features and/or it can include a variety of other features known in the art.
The sur gBﬁiaéth/llﬂthe clbdure fihk Rflﬁ?ﬁr@@&ﬁﬁq% 18 contd A8 thh8 BrolirNRRG 2 3USNP)

appl i er described herein is merely inténded to represent certain exenplary
enbodi nent s. {0086 FIG 1A illustrates one exenplary surgical clip applier

10. As é@ﬂ?\&hF RACds ¢ partiplhy ¢rass-seotiongbyieM If the qvaepadreschankB Py lrzLIé%wavi ng a
stationg ﬁg&ﬂﬁ%ﬁoa{}ggﬂk F@ré@?;&op@ylngwdr Blthd fod ﬁnklc%u?lhgﬁ]kt};ﬁimgmewl ly

coupled ousi ng An e ft 18 extends ousing 12
and it pnmtudes a pair of opposed jaws 20 formed on a distal end thereof for
crinping a surgical clip. The elongate shaft 18 can be rotatably coupled to

he h i d
Shar 15003 B 72D0s braPRalenisl S sPouk Bty BEh ARcb M e hY o

of the sthgl suddicattlipampiet;i er 10 shown in FIG | A, and the various conponents
will be described in nore detail below [0087] FIGS. 2A-12 illustrate
exenpl a nts | f t he vari ous co onents, t he shaft 18

sur gi cal[g®ﬁrgf)cgﬁ i1gp si epeﬁSh“&éﬁ&ﬂmo acgp Qratiy! “ﬁﬁ’afﬂr@heié’fﬂf%‘?@?ﬂft‘p 18

i ncl udegp@nr htval in IGPEA 24 that houses the shaft conponents, which can
include a jaw retaining assenbly 26 having a jaw retainer shaft 28 with a
clip track 30 and a push rod channel 32 forned thereon. The 20 can be

conf i gui@$ 11 BIGrafB is aside yicgt ofja dinquantity H@“@qub"hﬁﬁlaﬁéRWBG" F}Fhég‘léhaf t assenbly

18 can also include a clip advancing assenbly, which in one exenplary

embodi n’g@f&fﬁ@ hed éJﬁi)? Rrshe&Ae rviev@@toaeclév Aub i@y aétﬁat@g%t\@@whﬂ’ t}Qecl@lq'ugﬁ% y

di spose hin the c rack 30 to a ance a series of clips
p05|t|omﬁumkh@ﬂ@ﬂmhoandlﬁKiéﬁd bar 38 that is adapted to drive the f eeder
shoe 34 through the clip track 30. The feed bar 38 can include an advancer

assenbl cing a
assendl yodkd) ERRbohss 20ARLARA0 IRl ScdfBnaiRidh 5F Bhoriilof ERERIc bAthe AHERACT N0
clip applier shown in FIG. lA, showmg movement of the clip quantity actuator of FIG. 25 and

the clip quantity indicator wheel of FIG. 24; and

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

DETAILED DESCRIPTION OF THE INVENTION

[0085] The present invention generally provides a surgical clip applier and methods for using a
surgical clip applier to apply surgical clips to a vessel, duct, shunt, etc., during a surgical
procedure. An exemplary surgical clip applier can include a variety of features to facilitate
application of a surgical clip, as described herein and illustrated in the drawings. However, a
person skilled in the art will appreciate that the surgical clip applier can include only some of

these features and/or it can include a variety of other features known in the art. The surgical clip
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also include a clip form ng or canm ng assenbly, which in one exenplary
enbodi nent can include a cam42 that is adapted to slidably nate to the
jaws 20, and a push rod 44 that can couple to the cam42 to nove the cam 42
relative to the jaws 20. The shaft assenbly can also include a tissue stop
46 that can mate to a distal end of the clip track 30 for facilitating
positioning of the jaws 20 relative to a surgical site. [0088] The i ous
conponents of one exenplary clip advanci nd‘“ﬁ&émﬂkﬁfNz?r"emésﬂf)'%‘lwﬁs%ﬁg%)
detail in FIGS. 2A-5. Referring first to FIGS. 2A-2D, the jaw retaining
assenbly 26 is shown and it includes an el ongate, substantially planar jaw
ret ai negp§RatibscABedEiRGs RelRlyointeNBed 18Rebresdat cehaﬁtexgﬁfﬁﬁy dribddigentyit er tube

24, and a distal end 28b that is adapted to nate to the jaws 20. Wiile -14
Attorney Docket No.: 100873-39 (END5523USNP) a variety of techni ques can be
used t o [PRBOEFIChd Aillaxtrates| ong seroBlarysurgiqeb clinggppiist K} s shiomays thexdpapplir A& out er
tube 24, i ' ' i gl ' eth
31 or M o e el R R e ey ey oS
cor r espadirdistgvdiale®upled doptheihogsng {2 oAn sloogaty stadt kezktinds flom thaheusingille 24,

D ox et RCHERs p Gea1 pereebive g0 Bosmitan agi il nd RRRE for iR Sk - ou
29 al | owmp. TheelonpasedftIBadesbofotithty peuptddealthetivtisiaa 2 ofndtiheanj iavtudeet ai ner

1% y ! h
shaft 28 to be conpressed toward one_ another when_ the jaw retainer shaft 28

i s i nseretaldon knobe ferrotting tsshofl 18 exletevertp dhethoating 33 BiG 1Bllpgréd afi th the
COTT €3 p%Q@hggit \9% B\i;m ﬁllg?ulllgg;[atgl?? %‘i@{ 1¢ éﬁ%%n.%%‘qdh%, Qﬁ@ﬁfer@l'ioﬁﬂ%o ; Ao whipe Jaw

retai ner I'ts original, unconpresse I guration
t her eby bedesrihed inhort detiati beld.t 0 extend into the correspondi ng openings to
engage the outer 24. As wll be discussed in nore detail below with respect

to FIG Vi 0.4l re.. rev j on of
the oppstBy) ERG 28517 GRE: BRI ErES s BBt BURARs oERERADS
during s ehe sofgidaheipdeppiiee] 0. dnpesatsiniefaring weriGal B dhe stugiageinelntesa dufe t eet h
31 fromthe outer tube 24 0089] A variety of techniques can al sg be used
to mat etlthffez“dhaé?lavseémfsgsﬁsc PQriats; Wiich eLinplufe a @ayaretainige pesemhly J04@¥ingo,

however ,iifiy tdiandrlshae 08 a458d Fiphack 580d 4 ARhIbSLRNnANY BRkRhekhle TiRWaws

retai ner “"shaft 28 I ncl udes sev_eral cut-outs or teeth 78 forned therein for
mat i ng WPwkn boronéigped ¢ mgtede otdistal icodef the cliptradk 34 Thorshaftassemblyd 8jcamalseO,

whi ch wi Icll OIQ% C(flli Sag\lzjasn%%d asSeribIy, Svhid elt %i | )pe?rll W toh it espga%tinélgdelzl t%edez' The
teeth 78 UTEw B 2proXITdr Poryi"on of PR& T EREY 50 p¢imsa a

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

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

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

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

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

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

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

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

positioning of the jaws 20 relative to a surgical site.

[0088] The various components of one exemplary clip advancing assembly are shown in more
detail in FIGS. 2A-5. Referring first to FIGS. 2A-2D, the jaw retaining assembly 26 is shown
and it includes an elongate, substantially planar jaw retainer shaft 28 having a proximal end 28a

that mates to the outer tube 24, and a distal end 28b that is adapted to mate to the jaws 20. While
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substantially co-planar with the jaw retainer shaft 28. [0090] The jaw
retaining assenbly 26 can al so include a push rod channel 32 forned thereon
for slidably receiving the push rod 44, whi¢h is used to advanced the cam
42 over the jaws 20, as w |l be discussed in nore detail below The push
rod channel 32 can be forned using a variety of techniques, and it can have
any shape and size depending on the shape and size of the push rod 44. As
shown in FIG 2D, the push rod channel 32 Ai“gr“FYR@Hf‘%“étlp%ﬁéﬁmyﬁ??sﬁﬂ)

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

t her et hr, : : ly a
aggg%1% of RERMYRA AP e g&taagg sJatAeetE% El"séﬁm?ah $Rd 884 SNke fskxpaaau?e!r éa,lalcﬁlrzsqe

portion e retalner s on skilled in the art

appr eci #tesoutdraubet Mein thevilstrated embodimssishbprpxixéil dod28aiotludeddeth 31 iforoledde a
push rod channel. 32 for cilitati novenent . of the sh,rod 44 within the
Bl ohgat &n SRERES g ghehe bl pdleddf pERUGTRT tihingoRenpBURR B oESpebineRet

No. : 1008 3ho¥eh) (fErhwida S IR thIA]L hndAsciitDuf 29 fo@ed tiefsimthiabalfvwisShe dfpoddd t he
jaw retaj ning assenbly 26 can also include a clip track 30 mated thereto or
formed 6Mey @f?;hf; proruna jengh 283 todefleds or to ORBwsPTRE: S8 PrBician the etiont 29 ellf¥sace of
the jaw b i Lt j | be | end 28b
o the. D B e B o e B ek 30
to be swobstreher by theljagmesained shaft 2B és inpeated iRthe ohter tibe 24t lince thegedth 3t kre30 i s

configured to .seat at |east one, an referab series, clips. therein.
rccor o ey AR pttesp e S ad MnEPHsEhB0aY B PEHEET enfpte GuhOabn ! ha
are adagiige sheft 38 il RRRAISHs bﬂ?ﬁaIQﬁnoﬁﬂ@rd@ﬁed@ﬁﬁgtﬁhﬂi@ﬁtb&ﬂ&ﬁy edulingShicideth hat
the legs of the clips are axially aligned with one another. In an _exenplary
embodi mehtto extend igto; tge EQTERSROTBINE.QNETINES tocsygrgedhe eer 4 senvilhbsodicussedi y cl i ps
that ar = g Lkt i LLE ) f ing. A

per son ST} g FAOT RARIRL o RS B e A0 At s HM R  RIE BlNEN

conf i gucempmessiordf thhepmosédpsidgsad khe@oxianl eralrdBadé gerjaw mefainer thaf 28 apeg usi ze,

and confi.gurat.ion of clips, or.other closur i ces . suc st apl es,

adapt ed °¥ %e 615“?% Odi" ‘éeal ?‘%éq'egfan]SW%e&e ; ?tstﬁe \gegﬁ]eiélt éorBftﬁeo? %rﬁﬁbet %@h ni gues can
be used, instead of a clip track 30, to retain a clip supply with the

el ongat €0BhhAtvaridt§ of [0BSIghesThar alsb bp utedac kadlthe distah bisd2 §tnsfl thelp waretagieal

openi ngs, 30c fornmed therein for receiving a .  tang 82a forned on a feeder
shoe 34 slaa%h%ﬁ tadhgiawp eV diosysyeren the ‘ﬁH?tf?t?drFé“WI%e‘lt ﬂ&ﬁs@@pd%bm fhe Jaye

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

substantially co-planar with the jaw retainer shaft 28.

[0090] The jaw retaining assembly 26 can also include a push rod channel 32 formed thereon for
slidably receiving the push rod 44, which is used to advanced the cam 42 over the jaws 20, as
will be discussed in more detail below. The push rod channel 32 can be formed using a variety
of techniques, and it can have any shape and size depending on the shape and size of the push
rod 44. As shown in FIG. 2D, the push rod channel 32 is fixedly attached, e.g., by welding, to a
superior surface of the retainer shaft 28, and it has a substantially rectangular shape and defines a
pathway 32a extending therethrough. The push rod channel 32 can also extend along all or only
a portion of the retainer shaft 28. A person skilled in the art will appreciate that the jaw retaining
assembly 26 does not need to include a push rod channel 32 for facilitating movement of the

push rod 44 within the elongate shaft 18 of the surgical clip applier 10.
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di scussed in nore detail below. In an exenplary enbodinent, the clip track
30 includes a quantity of openings 30c that corresponds to at |east the
nunber of clips adapted to be pre- disposed within the device 10 and applied
during use. The openings 30c are preferably equidistant fromone another to
ensure that the tang 82a on the feeder shoe 34 engages an opening 30c each

time the feeder shoe 34 is advanced. Wil e not shown, th i can
i ncl ude detents, rather than openings 30c A8y 6“@%{#01‘ r}gtfsa%és‘ @Fhéﬁg‘ﬁs@ﬁ%ures
that allowthe clip track 30 to engage the feeder shoe 34 and prevent

di stal nmovenent, yet allow proxi mal novenent, of the feeder shoe 34. The

clip tragdo1BRs airtBérsRowA Gl FIdS. aASIDAhd ARG ethibbhd AkdiRsly Dbeiedso irkRidsAowWn i n
FIG 2B, that is effective to be engaged by a correspondi ng stop tang forned

on the Fhrtesk 30myed teratoopioapehtheitnye iphelirgrack 38 i SoHEmERLD BAnfEEPond a
di stal - WPce BPﬁfe%iévQ Het?iﬁér s‘ﬁ@u}t b8,ba%d iCexpérlS 3@&11931?&&(8 ltg{@s@%ﬁ'@ggﬁ%g th]e]jg\%fc.an

have a variety of configurations, but In one’ e iment it is in
t he f or mtaifiertshaft a8ijcadkomt a diatabertd¥ib odtheaniiph ttaokdd tb onerbatantidipraligoedonith hee a

portion.of the clipg track, us al.lowing clips to pass therethraough, -16
At or nedscdt i e s 04 o e s Briefis) PopiBa b R SR R Ploder
shoe 34 cjigs threin Addoriighy, died @ipl tracR 36k&rSinclde apysbseBsid@nsls i8ha, 38b tthe areadapt ed
to directly driving cligé through the clip track 30. Wiile the feeder shoe

34 can ldapieddo sqaipprasgd ies ebers Qunqre Flipsshergingsugh Wt thetlgesott the (s ateechni ques

can be ; i I hr, (Wory | | ar

rbod: miaty ML LR ohciaBnir iR Bxchibary EihBuikieif thethe el 30 AHET! 200 el

and di stahfighnaisto & ab@ntiwenkpeliphi thatake padispdiedorthi theatipptaeki 30 duringadl e t he
roximal -nost_clip,in the .cli rack .30 to.push the clip(s hr h.the clip

Pr ook agenyiewing "anprc sufish bt RSl ot BaRRe e Shise Si o Fordiifahn <

subst anbmﬂelcngﬁa&mp@@l viaBf depedih$8n the\shapehd e dndt@fguR@oh boaiRf orotkdri p-  The

di stal end 34b al so includes a rectangul ar-shaped notch 34c, forned therein
for al | 6laswrg detiecsadintcsiaplespadaptedrighgeccaived Serin. fjareoren ¢ varely alkthsice it

into th ] j LISC, ' re ' I .gtal end
34b can?ecgﬁnayé\%uc%{s? 8? ﬁ;éleg\flwf géeé‘i)g%%ﬂ?"ntg&gggt tlﬁgetg@naf%hgﬁspg‘w gﬁﬁlotﬁ gv% lﬁg& E‘T Q{S ﬁ or

ot her cli8sure nechani sm being used with the device 10. [0094] In another
exenpl ary enbodi nrent, the feeder shoe 34 can also include features to

;ﬁgi ![ iot mggzﬁ% ?}I}ﬂ t%\é%%gﬁ alcs)g intcpu%efsgv%gﬁ ropesnrllrcl)ges 3%?:1 fgmﬁ&eﬁitﬁergipl%orcrleci: 1vi¥1é gc k=30,
tang 82a formed on a feeder shoe 34 adapted to be disposed within the clip track 30, as will be
discussed in more detail below. In an exemplary embodiment, the clip track 30 includes a
quantity of openings 30c that corresponds to at least the number of clips adapted to be pre-
disposed within the device 10 and applied during use. The openings 30c are preferably
equidistant from one another to ensure that the tang 82a on the feeder shoe 34 engages an
opening 30c each time the feeder shoe 34 is advanced. While not shown, the clip track 30 can
include detents, rather than openings 30c, or it can include other features that allow the clip track
30 to engage the feeder shoe 34 and prevent distal movement, yet allow proximal movement, of
the feeder shoe 34. The clip track 30 can also include a stop tang 118 formed thereon, as shown
in FIG. 2B, that is effective to be engaged by a corresponding stop tang formed on the feeder
shoe 34 to prevent movement of the feeder shoe 34 beyond a distal-most position, as will be
discussed below. The stop tang 118 can have a variety of configurations, but in one exemplary

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

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

thereof and angled proximally for engagi rMtjtogrseDegketNeas YPEAPHFIDIFAUSYD ned

inthe clip track 30. In use, the angle of the tang 82a all ows the feeder
shoe 34 to slide distally wwthin the clip track 30. Each tinme the feeder

shoe 34 (pGo38AhRERFIary! 28ddr 3N B8 sHdvi inTRUE dbtil 8o FIGH. 81 Hl@C hhPR c&d M one
opening 30c'to the riext opening 30c in the clip track 30. The engggenent of
t he tangdgred widitecthdrivopeelinsghrdogh theglip acke3l. pVhdadk fagenshop 3 cabave at he

f eeder sho fr-om omvi n i t t i: it on,

Letu 11 YRaGy BLed BB Al BUGKITBY defer ErhRh il e bl BLEKLBLB AR kg 0

pr oxi malclipme®Ntin of edehldre entibodigfeaethd feedertshod34 hes acdenprally alokgadOshapt he

f eeder shoe 34 c?n also include a tang 82b forned on. the infe igr surface
&, 34, Thogisty lsa

34i t heraBrprosgal aplyliptal spdgpes, 34k Thy ?n&va‘*faga@h%aqa@&&éP CRH5dNS4 to be
engaged &i&%&ﬁ%ﬁ%kg@{he%ﬁp (rE(i:l@O ﬁ»@utslﬁ&e ctig@) freQgn Ry clgﬁgudc;i 300Yethedi stal ly.

The inferior tang 82b is simlar to the superior tang 82a in that -17
At t or neyilliBtreted tex ¢oplarynd®d3ng0, thedipsbaridhm substantaly wehapedyfosdeatingriviral | y.

I n use, eac i h e i i din
the feed %Déap b@gﬁ%‘]ﬁ°§ﬁé%§lgp'me %%fl leeﬁlfiglra M? gﬂgﬁ%@gg gﬁ%taﬁhﬁ@g};—?}%@e?g%t e?ﬁcgﬁoe 34
di st al | Yonedpheeiatfer dliomatl the adaince 460itd bhgagt hdisallinwst ¢lgcdndAdvanthét iiteehle bar 38
can then be poved proximally to return tg its inifial position, and the
angl e of2¥hephel ?%&Siua?ﬁj BapaAfel Py bR QIS{aLﬁfgf #irehoot Spaeah o the
next det@pnddfh dnQh&BshiiglratibR of #RLIIPAT ofRr ciBSurP 'Er?e\’fl'lé?ﬁ’s?rll,%eﬁ%tlﬁgi wRh¥Rr i ety of
ot her features rather than tangs 82a, 82b and openi ngs 30c or detents 84

can be ukwidei®d control novenent of the feeder shoe 34 within the clip track
30. [0096] As previously nentioned, the feeder shoe 34 can also include a

stop fogﬁﬁc}g&yggg{@ﬁg g&%ﬁﬁl?rgielﬁqr?%gﬁﬁe’eﬂq?%é féfcﬁ% QrPoe@Vc%HE[}B ir?cflu&egg%t{glr%gg)er shoe 34

when th di stal-npbst ~ position an ere are no
cli ps r dadlitaierdistalmdviemedienfitbefetder sh¥d Jdewitliie tist adip taak 3Dand taswatangilly of

BTN N LI LT R YR R N T
tang 118yi(ikhéare ZBhndéPidREshdptopdtPositibiing of the clips within the clip track 30, thus

allowing a distal-most clip to be advanced between the jaws 20 with each actuation of the trigger

16, as will be discussed in more detail below. In the illustrated exemplary embodiment, the

feeder shoe 34 includes a tang 82a formed on a superior surface 34s thereof and angled

proximally for engaging one of the openings 30c formed in the clip track 30. In use, the angle of

the tang 82a allows the feeder shoe 34 to slide distally within the clip track 30. Each time the

feeder shoe 34 is advanced, the tang 82a will move in a distal direction from one opening 30c to

the next opening 30c in the clip track 30. The engagement of the tang 82a with the opening 30c

in the clip track 30 will prevent the feeder shoe 34 from moving proximally to return to the

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

[0095] In order to facilitate proximal movement of the feeder shoe 34 within the clip track 30,
the feeder shoe 34 can also include a tang 82b formed on the inferior surface 34i thereof, as
shown in FIG. 3B, for allowing the feeder shoe 34 to be engaged by the feed bar 38 (FIG. 4A) as
the feed bar 38 is moved distally. The inferior tang 82b is similar to the superior tang 82a in that
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track 30. The third tang 82c is positioned such that it will engage the stop
tang 118 on the clip track 30 when the feeder shoe 34 is in a distal-nost
position, thereby preventing novenent of the feeder shoe 34 and the feed
bar 38 when the clip supply is depleted. [0097] FIG 4A illustrates an
exenplary feed bar 38 for driving the feeder shoe 34 through the cIip track
30 of the jaw retaining assembly 26. As shown, the feed

general ly elongate shape with proxi nal rtAdeIeéP&‘lketéstw%@é” WSSZ?H%NP)

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

feed bar &a%e |aﬁéle<5€ro§ﬁﬂalf§ﬁtlﬁ ube eahitBRGhk fRl bar3d Rakovied detat@ct datent 84pon
actuati on of to slidably nove the feed bar 38 in a distal

di rect i darmidtinthe ff:webaé B8 saaengagn hetinfogor tw@menémveéwes% she Ydistelded] bar
380 can e AAARLEdist LRlfip'Re O XA0C Ghe #a 13038 HIRIPLARYyedIRAMIIFNL S OF

Wnchaes that is e |ve r|v
di stal - rmsd:tumltm f1s initi8 posigeh, wnd ttterangllee)f dieiipfetioatahg 821) wrttajlcmhétejtmwm(bo vvhr ch

will be |scus ed in nor etali| bel ow. 09 revi o sI nment t he
B oxi malsT R E T defral §maain B8 eh et fiol At sioFREF RS & TR oTE
conpres %aﬁteetatrtett tfhaa I@Q%§ 8, %lzs @fd Bpent}8 3¢ Sddidls RNhndRBaised totdagtrbiaw r et ai ner
shaft 28 (F during use of the device to prevent accidental

di sengagmr@ﬁtentﬁfthm@ed@éhw Bwithin e ¢lipdraskiB@r tube 24. In one exenpl ary
enbodi nent, shown FIGS. 4A-4C, the proximal end -18 Attorney Docket No.

100873- f[ﬁo%gon tiv? Wrhen &%ﬁ@d gﬁe febfer s g;&% aR§ ! ark%ﬂ*'fo?m@d @t'é%ﬁ e on 39

formed I's adaptéd to extend into the opening formed in the
pr oxi malis edugted 8astop ntohemplawfrtlmfacdeeshcstﬁéfwhezshe&h@nstlctferleedthbairstal@aosts in a
pr oxi mal

Phe. pr otPULRDAR By 19 i seotira p He Ve e ondde ol «Bh BRJROE R BTN ng 20

as showohfigdratfons ABGSab A andl BB iflikerateldr thitd ML 326 Ebri8@@ of thel fo@ler sivder@taat ner
shaft 28 to conpress to allow the shaft 28 to slide into the outer t ube 24.

Wien t hexfeadiagiman méerios dirpctign dprsangpging e sigpdang i (F1G-2B) fopnsd oprke ¢! m gger 16
IS in atg, éi( @@S*rh@thﬂﬂrt&drggég'd{s ?o%@d ngﬁ'tltldt Ridl e‘h?fgte%é)ﬁoﬁ'&hg@%@%i Wg Sc1

positioned at an inter Iate ocatr on j acen ghovvn in
FIG 4Ctraclh3pmbuetic femipshos Sioningf disthlempst préitied, temeby2Bevenfing teerentof et ai ner

shaft 2 his is artr dvant Qus dur.in se of the device, as the
protr usﬁ%‘hg-%‘%f’ \ﬁhelao \;}g‘h{ k%ﬁ e‘?ﬁltegltﬁ%? épesr‘fﬁgé’é?r‘é‘%tlé%%‘f the jaw retainer

shaft 28 fromthe outer tube 24 during use of the device. Wiile FIGS. 4A-4C
i 11 ustr 0673 FiG.GA isiktediesHh dxamblagy 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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rectangul ar cross-sectional shape with rounded edges, the protrusion 39 can
have a variety of other shapes and sizes. For exanple, as shown in FIGS. 4D
and 4E, the protrusion 39' has a cross-sectional shape that is somewhat
triangular with a tapering end that is adapted to extend between the teeth
3 1to further ensure that the proximal end 28a of the jaw retai ner shaft 28
can not be conpressed during use of the device., Mdre than_one protrusion
can also be used. For exanple, FIGS. 4F-4¥forney egetog Qﬂﬁéﬁ%@“@ﬁ%&?%@m in
whi ch the proximal end 38a' of the feed bar 38 includes two protrusions

39a, 39b forned thereon and spaced a distance apart fromone another. The

two protgysf B SecdHar 384 intlulc PpRWAEHN 39 FRNRE HerdnQhatlid) Rlaptecdtd BREnERE 28a of
the jaw retainer shaft 28 when the feed bar 38 is in a proxinal - npst

posi t i orthe epsning@Rrormedrn the preximabend 2faefh theHew refaige@aft 38. Whenfihgfegd baral - nost
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ment i pné’&‘,’x”t“ﬂ]ee“fi@_gﬂ obth JaggreiaiRCr itk e sshpros ke Bechit & welbiTut

therei n 4 n#RIFIWEntREebM b IZAE id AMGtaBRBsTHREHBA (AN Wite theengsr B9m 34. The
guantity of detents 84 can vary, but in an exenplary enbodi nent the feed

bar 38 Heast apaytialhtdlespd ppsiten)ethe Prawmsion3qiwil be pesiporrdst ap indermiediagpy leeation t han
a quanti cli t Y . dewvd .

or of o atigredt (i PEAT AR bty BRSO |k ARy Dombe At G Port il BRERERE
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10. By way of nan-limting exanpl.e, the feed bar 38 . can in de eight een
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bar 38 to advance the feeder shoe 34 seventeen tines, thereby advancing

sevent eafrtarighlas ciopt-gectivral phans wAth owrded spgdscthe potrusiph 89 ¢an baves waiewred al so
preferably, ?ﬁﬁégin%ts?%g.b§5f%g%ﬂgeé sgmépr‘ﬁg%i:ﬂ}s‘? NP 4@3% p%gtglgfi%?g shoe 34 i's

engaged and vance each tine I's
advancedross-0&:10041 shipe thatedsdmawha8trizagulal with 4 tapérireend thaad adaptetioo exxaid ol t he

oo o TRV G LRl S0 PRl 0 Ll e 0110, o LB ack 130, Sueh @
g (rj Sg ﬁtc ﬂ?gl BehnPreds @ Ringast of ih8RediBE MoiAFSAT onkbroPusidit dataid betub&d, ey

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
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only a single clip into the jaws 20. Wile a variety of techniques can be
used to control the distal of novenent of the feed bar 38, in an exenplary
enbodi ment the feed bar 38 can include a protrusion 86 formed thereon that
is adapted to be slidably received within a corresponding slot 88 (FIG 2B)
formed in the jaw retainer shaft 28. The length of the slot 88 is effective
tolimt novenent of the protrusion 86 therein, thus Iinitina@ynvenent of

the feed bar 38. Accordingly, in use the ey Bogketdte: JOPR7Y DI o

fixed proximal position and a fixed distal position with respect to the
clip track 30, thereby allowing the feed bar 38 to advance the feeder shoe

34 Dy apyRREAiRNE Moydl cTindRGnihd kaBie) RAVANER T Rhn BlcludB RighRRAl dBiBhts 38.
[ 00101] IXI G bHA illustrates one exenplary enbodi nent of an advancer 40 that

i s adapt8édomsdithgrein fordelivering ssventecarrdipgthet &P prendisfasediwishin thgclimaok¥ioch i s
effecti rd di - t ! e 0.t i the jaws
20. & varebR ooy Al Sl Tl gl b R R P e Pod IS i, | 12 ) P2
bar 38, thattbyi ddvirvéng debetséenadipsl ineorihe dawse(t fot hplipaon. e deteaitsddzaroblsd he

advancer 40 js in the _form of femal e connectqr that, is adapted to receive
the mal é)r%fsrﬁhaéﬂwrdwfa&f Ff@@%lﬁaf’wgerdpgﬁ%lre @mf egﬂgﬁeréﬁ f%‘él%eggﬁse 4Pd38. The

advancerq¢hctd 6 @k &adbaf BB Yintethe feell Bat 3¥eis h@@MchAr 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 t hud09198] dhestesd barri@ canplsefinalyde afgaturede contpd theamquat piigevenedt okfeanpl e, a

clip-pu r - r e@kh al [l rgq,t;g? jnave a
vari et ysfg‘ofeai bsal Egggeggtg%go {shlgzc’iqu ?ra%%{%.i %&o r? e&§§@$€oﬂﬁlﬁ% i maﬁr'ge f|e'E9&2:IE| g@éan
el ongat as adslaaqed ayir¢deteamined essar@R edobrtimexcithe trigghe! @is sttabtedttierehyeadaficifigpr

seating the hight.portion of_.a ip. The shape.of the recess 9 n.,
eoenay AN b travar 200 W hidh ey SR iatpe BRE T coptial PR AR Y
Docket NgmovdA6f 63 1iRFedFDIPIB 23 URNRIMplaty cRrtoURRE tH¥esddedar 90 comimchlse extend

at an angle in a superior direction with respect to a _longitudinal axis A
of the aaetantasoformathereen thahisiadanted tods shdabbirsceined withip asorrwondiagblet 90
to exte ' I I t a [ i leg - [ r of
the. advandbn 2 SiTELIRet AR Syl T FOOTER Bl Pireid i ARIETRRE '
5B i | | ushovatmest clitiot pretrusiore Bptharejn, eimsduhitieginovdment o€ thefequiltmn 88. Aecrdpdingl90'  of

ST A TR T T R e o L

t her eof .redpBetWS the clip @clagY, ANGEFy AOwiddthe RGaBEr T aadMRBER fokdeY sideB4 by a

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

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

a distal- most clip into the jaws 20. The At8MsoReedior fHE RGN Tt hat

are used to actuate the clip advancing assenbly will be discussed in nore
detail below [00103] As shown in FIG 6A, in the resting position the feed

bar 38 icfipiplstar ReRBENR cafRfo exRA8 at APdhgRUs R shifiMor HhectRh it 8& i S
p05|t|oned proximally within the eIongate slot 88 in the jaw retainer shaft

28. The lengitidinalgiised sﬁthpgdmn@go%)e&uﬁh f lpHigurasion jajlpws Fhgckip3ushes nembss Py n
the de% Sﬁerqunlbatﬁ? ngé]tryc?(t %H%a'ét% %(zhp,t\bl%le thé g:%alécﬁpgfza Slrlfanhé} 4 extends

pr oxi mal - Nos superi or tang e feeder shoe
34 is ersgla;gmdal\hy pd‘nalteﬂlm uhe okp nactle m)sEIGoﬁB ﬁlilws&'ateommﬁhengx@ﬁplaﬂy enftmdivedht bfia t he

cli tra to i mal enent .of..the der oe 34, d t he
Ut o1 ot pithgt BsBbERo R e Aol B St S beP RS S o1
det ent %ﬂ%ht@ﬁﬁlor'é Rerr&eaRNf hdeh ekl reBésd fofh&l theradibarm3.end lﬂlﬁ‘éﬂedf hat udehe

inferior tang 8 is biased in a superior direction by the feed bar 38. The
det ent s tigadvancend0 ewgmanéraévarﬁbenlédhes@ﬁf@lerﬁw&llp isgased avithin thezlip ek | and

t he Ope%bnrgiéhe%g& 5290, #ﬁ@ 1sg dg&gtﬂ{eﬁ%ﬁnégmg 8g\thlequ & 15038 qglltﬂglpfs sﬂh&%%ﬂl%vég %1 ed

30c2, etc seri es
sequent ibatweyn afix8bproxde? and distaBpodtions) ds pd&idishadisumstede di st aI nost clip,
are positioned within the clip track 30 distal of the feeder shoe 34.

[ 00104] uatign.of the trigger 16, the,feed bar. 38 C

i ot an 1 §ORDZ BRI B Biste eicin i b st RSP e Ry PehiRHRCHESES: oo
As the feeatufiake B8vdmnesf We $dedibal 38 Wwhtkinithé @fp tedck-3810 Alvaatd 1y fEddeksibe DIP.
100873- 39 ( END5523USNP tang 82h on the feeder shoe 34 will slide into the

first dendeip SWply;30, anbFlGSe §E194 i lagratepovement of the advaness# ie advagee 2 digtakeed

bar 38 folnr b, as
e i A W AT s T

etc. i naévamp'mga’ss’enﬁl}rwdltbe(ﬂlscumdsmum deteiF4e@w.6C, when the protrusion 86
abuts the distal end of the elongate slot 88 in the jaM/retainer shaft 28,

he, | ooty AR HETEh  Gtp eShlnBY Nad B

advance pbéigtorcéuch tisati el 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, 845, etc., and the openings
30c in the clip track 30 are labeled sequentially as 30c;, 30c,, etc. As is further shown in FIG.
6A, a series of clips 36, labeled sequentially as 36, 36,, . . . 36 with 36, being the distal-most

clip, are positioned within the clip track 30 distal of the feeder shoe 34.

[00104] Upon actuation of the trigger 16, the feed bar 38 is advanced distally, causing the
protrusion 86 to slide distally within the slot 88. As the feed bar 38 moves distally, the inferior
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361, 362, ... 36,E wi.thin the clip track 30 by a predeterm ned di stance. The
superior tang 82a of the feeder shoe 34 has been advanced into the second
opening 30c2 in the clip track 30 to prevent proxinmal novenent of the
feeder shoe 34, and the inferior tang 82b on the feeder shoe 34 is stil
engaged by the first detent 84, in the feed bar 38. [00105] Movenent of the
feed bar 38 fromthe initial, proximal-npst position, shown in FIG 6A to
the final, distal-nost position, shown in Ateraey BesketNor: | 10087339 GNPSRAUSYR o
distal-nmost clip 36, into the jaws 20. In particular, as shown in FIG 6E,
di stal novenent of the feed bar 38 wll cause the clip-pusher nenber 90 of

the advapsen, 48 ke shée ﬁtt&/mcéﬂiaéiﬁt&tﬂe*d}ﬁsaﬁiifﬁhﬁém%ﬁ'ﬂae%e&&% 38f ?%@hel?%fdstat?g to

engage the distal-nost clip 36, dispose inthe clip track 30 an

advance mavhment|of phe3Bsd bart38 wiHsajsquke 29t desent §hidwrengage FheGniegior tang 82b, asxenpl ary
enbodi nent, t a n 4 i nd.. i niti vanc of the
Srovs) by nSCEMARASH mob8 il telacP DRSS AAC) Mol 4 BCVA0GRTAMa0T 100

f eeder gliregiodsd AsAkown ireBId. 6Ct aerdihs padtrulidat8c abutp thGHstall dnd ofl cheasharga@ slot

di st anc

that .is greater a | St.ance trave| ed t he feeder shqe 34.
Such a %é_rwf mm%ﬂer s é&éﬁ%ﬁﬁghw LIRSEDSIST fﬁ%ﬁieﬁ%&l EPEMER- dBtihced
into theokiays tedfe¥dd II34a66 8RRER 4 Yred@EMARNG DdarRR 1§ ddahtomalclig bipgply nto the
jaws 20. [00106] Once the clip 36,E has been partially or fully forred, the

trigger 366 36an. b¥« mathimbeglip track ] ez predéternfigdristandei ghgeyperiRetangdea of t he

trigger ;16.wll, al retr . r .38 i.n roxi mal _ di t] nt i

t e *pr ot ePish s e Pl B 8ng BBt s BB e LSS R Rt e
el ongat eradiil Méenat cffthevfeeddr shbé34, @R thésnfetier theeslthar thd eedsr sheé Babtseitl
proximally, the feeder shoe 34 wi]l not nove proxinmally since the superior
t ang 82&“8%?‘]51’%%55?‘1@?‘?@ %‘Bd%ﬂlﬁfﬁ)%;el?ﬂl ﬁg' 30c2 in the clip track 30. The
inferior tang 82b will not interfere with proxi mal novenent of the feed bar

38, and [00108] MoCeth&R df BRIMfecdBoar 38 iffdnt he irlifl1} prokimalhid¥i poRltioRDSHowRqs FIG.ON, as
shown, the 1inferior tang 82b will be positioned between the second detent

842 and t¥hto thpffipg, distabmostaesition, shawn.inp PICroCo il §lspadyease thg distal posrdirzg
END552 T
( %BJSH@ the Ea ?zhog Q’fl g%mé%g g%@]o]wn 19 %%@ r§e %?S?atl meﬁgnt:cﬁ Ql?@iiegdjbér% 8 ?fg?{ ance

anot her "ctip into th eac acdtuation o e trigger t he
i nf eri oratsanig dipkpushdrimdnebee A afjthd abyantéretOnekich dedttobed to.the distdbénerutf theB42
Lce)r gs e'&‘é‘e&i g{e E;,ﬁ??gngggé th%%’istglhn?os% 'éjlpl)pe géxoc{ispto?e%%vit er? th%nclitpr%reacl]; ?8 gl(‘?c{ tosaragz)aenc:e)’4 wi
the clip 364 into the jaws 20, as shown in FIG. 6F. In an exemplary embodiment, the advancer
40 will engage and initiate advancement of the distal-most clip 364 prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 36, will advance a
distance that is greater than a distance traveled by the feeder shoe 34. Such a configuration
allows only the distal-most clip 364 to be advanced into the jaws 20 without accidentally

advancing an additional clip into the jaws 20.

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

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

engage the stop tang 118 on the clip track 30 reve further di I
nmoverment of the feeder shoe 34. [00108] FIA(fa'Sr"e’?})@thIst f’ﬂi?'égﬁ)zﬁ%ngg&"%
exenpl ary conponents of a clip form ng assenbly. Referring first to FIG 7,
an exenpl ary enbodi nent of the jaws 20 are shown. As previously nentioned,
the j awgeed@aea i ncl ude a proximal portion 20a having teeth 94 for mating

W th corresponding teeth 78 formed on the jaw retaining shaft 28. Qher

technlques can, wever, used to mate the jaws 20 to_the %aM/retalnlng
shaft 280 lﬁS}T@(@ﬁﬁSécarhbedfGD"eaﬁ%‘itP agd e &nqtm cllalntﬂme@awe% Vihsarect i on

etc., capyRforltraRk tr@g&elr ﬁklaﬁ%hafp tab 82 »@Mﬁbe?&%&gg]a b?%hé ﬁhtxegéteﬁtl Ye foeepd with

t he retalnlng shaf di stal portion 20 he | aws can be adapt ed
t o receid¢efoamed inghe fded uberbk& Wesenyperinrdangfide on flee @é@r alhoep?cﬁrwﬂm rzwd@aﬁtallyncl ude

one anotRET 148, A korir 4FJ " Briea e E1b 1k oo e A PSR ulfbr o7 1

bi ased ta@vailﬁed)iﬁ&ﬂthBWstZMd réleghed Wlefethé &evﬁ@ﬂllﬂ melddésm predegeriiedj amwunember s
96a, 96b toward one another. The jaw nenbers 96a, 96b can each |nclude a
groove Oofghpsyc-gn éevgmev@lmthp é“@%\‘/\?]“}anfh’irafr@dte@ seveatesn §mesphacete lashelip

surfaceg,t Q&E%g{))llécdo he sﬁ)&eé g' e thlp@tangg% oRfthePfebdek therB 43ah QH#%@ttheV!téﬂ"taﬁé"e jaw

menbers 96a renbers 9 6b can al so each cam
track 9848 op8ie Cﬂltprtmeld 3@ keprevent fmheadlbtawnngemmomamfemelt ghoeddage the jaw
menbers 96a, 96b and nove the jaw nenbers 96a, 96b toward one another. In an

exenpl ar, i s f . erior

cur T hoo 9 BRERS, TR Miuarddt® b b @fary Bn il acp Tl Reht™r,

exenpl arRefeeng ARt fodfIGs V) ahadxlemplagg erigodimera o trejgegheretshewn.ans pimmhdys 96,

96b. The cam 42 can have g variety of confi ti.ons in the jllustrated
- 23 At t IHEIN Y ' canpluden eéxkrrm@e%%%éﬂ\%vm W%??ﬂﬁewaﬁng Vil udes a
pr oxi mlcoﬁ%oﬁcﬁﬁg leB@l78 SrRdeRt B ; aﬁ»@re%ﬂlﬁ% S fi 8P l(?thelr t8¢hnftthes EirS RHWSRE Hen

nore detail "below, and a distal end 42b is adapted to engage the j aw
menber s uSBLLQ n%@thepawwa}tioéhgdamretaenmhqﬁé@ Ealhe?@élplﬁs edovdaiheanmetipn, ¢am 42 to

the pus Qnarlé) gemaile col?l%ctloﬂ, étp ecanllJe"‘h%éc[ a:&ﬁ&natlvely, the jaws 20 can be integrally formed

with the retaining shaft 28. The distal portion 20b of the jaws 20 can be adapted to receive a clip
therebetween, and thus the distal portion 20b can include first and second opposed jaw members
96a, 96b that are movable relative to one another. In an exemplary embodiment, the jaw
members 96a, 96b are biased to an open position, and a force is required to move the jaw
members 96a, 96b toward one another. The jaw members 96a, 96b can each include a groove
(only one groove 97 is shown) formed therein on opposed inner surfaces thereof for receiving the
legs of a clip in alignment with the jaw members 96a, 96b. The jaws members 96a, 96b can also
each include a cam track 98a, 98b formed therein for allowing the cam 42 to engage the jaw
members 96a, 96b and move the jaw members 96a, 96b toward one another. In an exemplary
embodiment, the cam track 98a, 98b is formed on a superior surface of the jaw members 96a,
96b.

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

members 96, 96b. The cam 42 can have a variety of configurations, but in the illustrated
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exenpl ary enbodi mrent the cam 42 includes a fenale or keyed cut-out 100
formed therein and adapted to receive a nale or key nenber 102 formed on
the distal end 44b of the push rod 44. The male nmenber 102 is shown in nore
detail in FIG 9, which illustrates the push rod 44. As shown, the nale
menber 102 has a shape that corresponds to the shape of the cut-out 100 to
allow the two nenbers 42, 44 to mate. A person ski

art wl
appreciate that the cam42 and the push ?68“%1”9&hN%pf?%ﬁ%?ﬂ@N%%zﬁﬁphbraIIy
formed with one another. The proximal end 44a of the push rod 44 can be

adapted to mate to a closure link assenbly, discussed in nore detail bel ow,
for nmovipeh e PURduiQd 67(1%1165&1@&9&{‘1&?@{)1%5 & YR tb @ pliftrodaMsdidélssddGR110]
As is further shown In 8, the cam 42 can al so include a protrusion 42c

f or med mbteatetsdrbetdvannd s des@éptl‘ééﬂh hatie addpieddb leygage the jow Anephers $P2aPotal dngat e

| 20c f , | 20
can  onsro ek GriP st b B R pLE ROR MR © 00 1]

a prOX|naI ormng asse [00111]
Ref er r i p@nipaai etabodtinent tBe cdrh @2 dlichidel a ésmhlél@tkeptd ttheuc 800 BPmedithetvin adapt ed t o

engage the jaw nenbers 96a, e a vari of chni be used,
Tnthe dapiedie EeBHe B RSy m%}%ﬁbm%r%@mleq Pruthy %§¥% %%@3 obbe PRRITIAAE 5

canmmi ngTﬁ@ﬁﬁl@ ShenMer 1| @PRIsh&In f@ﬁ@%e%@‘&n frets e dhidhhB i Rkakes it puishir6ednd YA
receiving t cam tracks 98a, 98b on the jaw members 96a, 96b. In use, as

shown i shoRinGBe maldnemher 102¢Bs 2 slrrp@eélmwmesp@ndsb@t@@b@me‘dher ¢usothl Grtexi mal
posi ti 0@1 {glle\lﬁ'hilg %%Enberseﬂf&]r 5&'8 eyxspe?s%ﬂ ’Skl%gg Vl\ﬂ%g ﬁﬁ Q\ﬁﬁ %P% 0191!'3%&%903@13@ tg 6b

fromon posi t'1on, ers
ar e posand thepeshadd a¢ent o;itmne)lneb@mrgfuﬂy femréd iwitheonelansther. fidei froximal endstdahe cam
42 is advanced over the j the erin reces%ﬁ 84 will

96 9
push t he! thy ayshfedhdean @%"a@ap@ggo {“g{ﬁ:{?acg’ﬁ%reilﬁktaﬁémb %H@F%ﬁﬁ e aclip
di Sposeﬁelw%ﬁ&%m@%pdsﬁ%dl& arfSthERY UOHHAtK B MeljA0egh. the surgi cal 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

exenpl aldp! Bt fsther giovar iniFEG U the em %cqna?honQCWWPrﬁﬁweM%aWﬁi stal ends
46a, 46 G @P@%t&. fsheh R sTHRLEC Ffm@ ﬂh%gd d_of
t he cllﬁlc gﬁtgﬁaéthﬁggﬁtﬂéﬁ H% tR 19 %&f ne;ﬂﬁb ket h% % 8@?@
( ENDSSZBUSNRhe pioirssioe 43¢ apl thé slatiGraen furtcton toefojawpr@GmaHoofoethe dipe ti s s ue
stop 46fcan be |% egrally formed with the clip track 30, or it can be
adapt ed™PEEEMCY or be integrally formed with a variety of other

[00111] Referring back to FIG. 8, the distal end 42b of the cam 42 can be adapted to engage the

jaw members 96a, 96b. While a variety of techniques can be used, in the illustrated exemplary

embodiment the distal end 42b includes a camming channel or tapering recess 104 formed

therein for slidably receiving the cam tracks 98a, 98b on the jaw members 96a, 96b. In use, as

shown in FIGS. 10A and 10B, the cam 42 can be advanced from a proximal position, in which

the jaw members 96a, 96b are spaced a distance apart from one another, to a distal position, in

which the jaw members 96a, 96b are positioned adjacent to one another and in a closed position.

As the cam 42 is advanced over the jaw members 96a, 96b, the tapering recess 104 will push the

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

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

proximal end 46a can be adapted to mate to a distal end of the clip track 30 for positioning the
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conmponents of the shaft 18. The distal end 46b of the tissue stop 46 can
have a shape that is adapted to seat a vessel, duct, shunt, etc.

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

ot her access tube. The distal end 46b of tAﬁ'é"WB%ﬁ'jE‘N“stl%Mg'@@PS%?PEWP)

optionally include other features to facilitate novenent of the clip there
over. For exanple, as shown in FIG 11, the tissue stop 46 includes a ranp

47 forrr@igsu%tsm% 48 RiRBHt kb %Hé Jam 26 hgoWéwt, ahe %de &6@46 @in E@in@g@dll@'f@ﬁqe@ with p in
alignnment with the tip of the advancer assenb gartlcul ar, the ranp

47 can &4 quttahle3@,p@xt qagh bg adaritesd tognate amrtbh@?teﬁakbm@rm@w rae&aéntmqﬂgthphe clip
f b |
rom ecﬁxﬁg&%&r&?oﬁlé SRR qs! %?hg%‘?eﬁcﬁéb o?tl%thsgﬁ'egggnp ﬁ‘i%ﬁ%ﬁ a‘éR%%*lﬁ‘ét ‘Jt will

pushi ng I'sta I on e ar
appr eci aﬁa?ptéchatsea‘.t hevetsel duet, stuap e&GtmmbeMmetoaposummaed wligifed ohehjews 20

configurations, and it can [nclu a variet ther features to facilitate
advancer’r’a'f‘\tﬂved? the targeti tﬁhz\rséh?%ﬁﬁldﬁfbéﬁq’ﬂdeﬁ/]énd fgb PF hg LisSUgSIap ‘ﬁfé ti ssue

st op 46 g kktdhBieN A%ha%'@@w'l"he BRI &l BFIBQas kR hR d CurR@ohfigi8Gon foUuddiliflaltf erior to
the jaws 20 andy | ocation that allows a vessel, duct, shunt etc. to be

recei vedlachaeniwé thetd@élcp dugught troner prsotherrapeess tubpowhe distabendgtbef the tilS|§uﬂ‘<36 is
ositi on i 6, e cli

B8 T st ReEN ophel? 1R i Rl bth dcftaid R0 1 OB lgnd 0, € 10

clip 36 Fbt)e)btﬁlpfldJ k$ shopasintRIGNE] tl&rtaumtdstémes nelnded a radipot7, foshieddt a rmﬂ potrthmr

t ar get iite. [0011 FIGS. 13-26B illystrate ri pus | ary internal
conponerdt deghistglizad 4 %gqrﬂgaﬂit@mfn@ra C?ledﬂemnrqnhaltﬁahepﬂ %ﬁ}ﬁ RBRER a%ﬁ’?H‘%S’or m ng.

As previggusl YarlhdGUse e hh@arﬁwow hahp&l dR HPRG HEE thbaldh@ MhilspréwedEnSaEe or
all of the features disclosed herein, and it can include a varletgl of ot her

f eat ur eslip fowrbecominganiazligned relativetaithe adyesapy aasenbdyrhd thamisrushing Hhe clipie? nal
componeng ?al 9 r?cttf&?h AC;HrPonangfed‘%‘i e ArGAl) gﬁrgkl‘d%‘%?ﬁ ﬂﬁé iR H@g%{fi‘% ﬁ?ha%%%e”b' Y

t hat cou vanci ng ass advanci ng
at | eastvaﬁagzoﬁcbthar dohﬁgmgﬂilortshmcﬂt mxgaéledesmeefrtetylﬁdﬂwmmurbs orfacititaes cl i p

bet ween t he %0 and a clip formng assenbly, that couples to the clip
f or mi ngad‘éa§§ FliR herealorgt 18, for cl osi ng the jaws 20 to forma
partially or fuI I y closed clip. Oher -25 Attorney Docket No.: 100873-39

( END5523048NB) 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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exenpl ary features include an anti-backup mechanismfor controlling novenent
of the trigger 16, an overload nechanism for preventing overload of the
force applied to the jaws 20 by the <clip formng assenbly, and a clip
gquantity indicator for indicating a quantity of clips remaining in the
device 10. [00115] FIGS. 13-16D illustrate an exenplary enbodinent of a clip
advanci ng assenbly of the housing 12 for effecti n% nmovenent of the feed bar

38 within the shaft 18. In general, the clA'B™RBUEAN dogggé%gP9E§§HSchlude

a trigger insert 48 that is coupled to the trigger 16, a feed bar coupler
50 that can mate to a proximal end 38a of the feed bar 38, and a feed link

52 that ekémplagaRiterds (1R R Af BesP@itchiifsth fdrgg@t&olllﬂgﬁlbbexﬂ&n@mduetth ckeed bar
coupl er 50 ?or transferrin notion fromthe trigger_insert 48 to the feed

bar coupPetn sErlogdhmedwpism far prexenting e erlogd of therfarce applisdrto thedaws 208y ths nor e
detail. .f; ?oryﬁﬁsﬁ%blg%dtar lgdgantltgﬁeyﬁg%??r if@Pat@ra dquq%g[ggl bk Bffa nrg ot her

conponent usi ng ut l'ustra nment e trigger
i nsert Aftherleliael®® a central portion 48a that is adapted to plvotally mat e
to the housing 12, and an el ongate portion 48b that is adapted to extend

into an ri,.agger 16. Th nt r al 48a. can a bore
106 ext SR nGF IR SPOUBR A s smbfiey TP BrRT P lF S il el iealitfy "t ne
trigger Holsigg 12 A8 effectingendienehindf thfeed b 38enithimthep@aft |1@n1rA§aae1<aa,mhead1@o
include a first recess 108 forned in a superior_ side edge for rece|V|ng a

port i on a@yanciig apssEwly sandnedpde arisigeerringesi4 8 thgt ds coupled t@#@rteg%mw higgd Barsj ze and
shape tge{:pleﬂfid% CQPH{%Eétbfarbreimiah@ndfﬁ%fmerrked%%r@@ a%taefedi Ltk @b such that

the fee Ink 52 w be forced to pivot when the trigger insert 48 pivots
due to admlemamteoﬂ betwesen thedgyeger irGert A8 aghtharieddrbaFt@pler 40 fohgansfermng r ecess

108 i d bstantially circul ti
Formea TRRBT OF et PRUCAS P ook o PBr 30" Dr o i end of the foed

link 52, as mnll be discussed in nore detail with respect to FIG 16. The
trigger [00IS6] FIG!E 4 ¢lustrales theitriggen tiesen 48 écoott deestle SEhekhapef afitineewigper imsehial@k si de

edge for receiving. a ¢ re link roller 54 that is coupled to ush bar
44 for EBYYHYI FIPFé‘gE‘&r?unztl}e ¢t ercqoagoenm%%mi thgRousing 125y 1p Hhed giﬁﬂ#@&ﬂ#@%ﬂfor med
on the t?@ét"n@?@r%s‘éﬁ 4%dﬁ1auaéa%rce9tfra1fpeﬁlomfsh Rt WaHE'pt@d wot§1® fnlle to ﬂfé%ﬁﬁhé ing

novement of he tI‘I 16, as w | di scussed in nore ‘detail
[00117] l‘rh@dem&mﬂgawom@dwbahatmﬂpp@d tasextensl iBtend nate mthetrtge@ram Ihfr FI GS.

15A and c%ﬁrfFah 8&gud)n 43% cé}laigclgg ?E@I@tlﬁg n&ﬁé’ HI&%tﬁrQ&ghp{OP %%Icga lngea%?{afg ffort he feed

bar 38 to I'sta e feed
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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Attorney Docket No.: 100873-39 (END5523USNP) 52. Wile a variety of

techni ques can be used to nate the feed bar coupler 50 to the proximal end
38a of the feed bar 38, in an exenplary enbodi ment the feed bar coupler 50
is formed from two separate halves 50a, 50b that mate together to maintain
the proximal end 38a of the feed bar 38 therebetween. Wen mated, the two
hal ves 50a, 50b together define a central shaft_ 50c havingasubstantially

circular flanges 50d, 50e fornmed on opposeytoEeyBoskedyos JP08]Ad® ST HINE

recess 50f therebetween for seating a distal portion of the feed |ink 52.
The central shaft 50c defines a |lunmen 50g therethrough for receiving the

pr oxi mals;eRhiR3eyaeibtyldteechfRtet@h b3 8s@id nla®d the FQAWaNELUHIE 5O Q@%egﬁéxil%gl ina
feed bar 0

substantially fixed position relative to the coupl er The feed

bar _coushé?Sie tbafred hanitven an ssmpliregrbediesiahebed windupesd sdarmsdrfrag, and
the T oeadt parpredlpeglordholfor CBRARS. FRRRLR TR b thd SET P

whi ch ca38 tieerétendeche Wieanmmadted the twgdaives 505 S0b tog8thandkfinka cbmtead shaft Swoupl er 52.
In general, the

feed lin 2 can _have .a sybstanti all | anar . el ongat e shape
wi th prdRYiRgs Wﬂt‘ﬂfys“t‘%?l“}(aéﬁa%geéggﬁl’%géEQHHPHQHﬁPB?@Fﬁiﬁ?‘}géﬁ%fe%éaé‘didQ%%gﬁt ed to
rot at ablrycesd $0r\Herdlefivdel Fod dehidlg 4 BSE@EFord&BoQhe fa& 1ihk sg.g;?he LR8I dhaft8oand thus,

as previously discussed, it can include a shaft 53 (FIG 1B) extending

]E her et hrdgfiegs.a Imhen §Pgtheredgoughrfobrsceiviag thegproximapendotalaf yher fgechbas 3Rianéhfor t he
! e 10 ) ¢ _ . . .
noort " 0K Y Bef o i il BT RS ipn P AR L BN EACNERE KL PR 5

can be dekalbaecoupter S0 @umlheweverf Beititelgenlly daeidevithiiie fed baindss and it camhexanpl ary
enbodi nent,, if includes gpposed arns 1l4a, 114h for t hereon and defi ni ng
an openi'AgcY P OWﬁ@Wéﬂﬁﬁﬁgéﬁe?@ShgéﬁFVHﬂ“gﬁﬂﬂUéﬁBﬁﬁﬁnggﬁaft 50a of the feed
bar coupler 50. The arns 114a, 114b are effective to engage and nove the

coupl er éé@_la}sm@%ﬁmdadebaxkeﬁnméry@éea_lmh@,twaic@ha&oéxtaid&t%eﬂh@tr@g&ot axis X
can be defined by the |I|ocation at which the feed link 52 couples to the

housi ng insert 484ad fhe feedbassoyder 32 dm&encealythm faed link 42 carehaveadupstakiafp plapart i n
the ill i WP T oTo LT o) j : iymal  end
525 of CREERREFEr A Igrph il §Ra AL SR FA A6ERI bR e QIR Ly T
52 can betafablyxsitiwichin thedirstnesead E0& dfehaeiggertinsertcidlanb tlatseast previohdlpdiachssedci ng
assenbly and the cli 1 ng.assepbly. In rticular,,the feed link 52
al | ows ﬂ%cénchlﬁ'ﬁgéarslhiﬁ 3 {’ gﬁ@oﬁgp ﬁ’ffgmﬁ;[f)ﬁ/%ﬁrﬁﬂir%'&g.r E]Jhﬁ Sl&%éfb?e‘ba (S’?lﬁ?f?tf) foeyen after
the feeghivadlly3IStateanichih ERAIBAECEO UM Sth&RigEindeht 48, eHebdbatlbBRFg tROFIgEéON, and
it provides sone freedomto the clip _

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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formng and clip advancing assenblies. In other words, the trigger 16 is
pliant relative to the -27 Attorney Docket No.: 100873-39 ( END5523USNP)

feed bar 38 during closure of the trigger. [00120] The particular stiffness
and strength of the feed |ink 52 can vary depending on the configuration of
the clip advancing assenbly and the clip formng assenbly, but in one

exenpl ary enbodiment the feed Iink 52 has a stiffness

of 75 to 110 I bs per inch, and nore pref &FEBFYPEKENF 510%%:'}&5(13535725g811}’ér

inch (as neasured at the interface between the |ink 52 and the feed bar
coupler 50), and it has a strength of that is in the range of 25 | bs and 50

| bs, ancﬂeemp,aleg,gadlg{r@rcmhﬁé dfmagmlggerabout 35 I bs. The feed link 52 can al so be
formed froma varlety of materrals, |nclud|ng a variety of polyners,

netals, etc. One exe ary material is ass- _reinforced pol yetherim de,

but a n{HED) BIE nech oLt R opER s L s H@neBIcTFROTGTE N gl ass
reinfor g&greguka%h% ﬁfexﬁgahvﬁelng%@geﬁqb }girﬂstﬁe b @ang%gsemﬂ]p B m%@

car bon- rel n orced versions o these and simlar thernoplastics.
Fi ber-r exmﬁrﬂauy@dlbbﬁnmenm@letfeqddin}(rﬁér}@s s sitfinessthat isém ﬁwsengemﬁﬁﬁe@ﬂb&bs poul d al so

b d. | i nk 52 f abr.i df

o eo et Preeg I e s MRt PRh s Mot bEl 4 i Erags GitisThe 5P N9
cgnt r ol Ihﬁld 52 sﬁd ﬁlegéda baf &ﬁllal?ei]so]:hﬁﬁxt hiiﬁstiez@mdfltmﬁsrmlttbe tahge mmwsocl i Fh
advanci n asse niLnitia (0] | ereln e
trigger b%eaqum?régﬁf?rgbhyﬁhaaﬁﬁ %ﬁ?@h?’sp](%l ifh%f?ed fl g% %"é’oPlfffhlP e fo tﬂp)r%m aggrighid f eed

bar 38 @fRialcHald 19519&1'11%'%% bf P&%Eﬂsoﬂetaﬁnac tOge b laryMatdtial 4 gaRds between

the trigger insert 48 and eed bar coupler 50. previ ousl y di scussed,
in the remforcat polryemernpmbu but@mumber tpﬁroquxsqddhe@@pbﬁthsrv@urdwdlswrmc31811ng1
position sl ot 8 w_r et ai ner
Chatt o8ssieiirds Rl Blimes Q05 Enttdd oS cdbobiLf e
trigger veR®as bf héseand sintitar feumsoplgstits Fmemlﬁféraemthbhﬁostefpcggﬂérs sihekt 48 and
trigger 16 in the open osition, and a second biasing ., Spring
122, extt}@ﬁﬂgsebé‘?lm‘"’éﬁr‘is @%ﬂﬁ@!ﬁ@. bewis &pedilink 52 C\faﬂldcql.swhﬁfa?%ﬁd fﬁﬁ’ﬂ é@@?q%e shaft

18 to t@&h@%ﬁﬂlﬁggstée?m ?dﬂ%v[e*f&?ecfe%‘?&i Mb&%ﬂb?ﬁmﬁ@d hOxi PRk P dnfBfeq [ €€d bar

coupl er 50 and teed bar 38 in the proximl-nost position. [00122] Wen the
trigger sttégths act uated and noved toward the closed position, i.e., toward
the stationary handle 14, to overcone the biasing forces applied by the

springs [602191] lgig}% 1’}1@3 7briilgsqr%[e 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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insert 48 begins to pivot in a counter-clockw se direction, as shown in FIG
17B. As a result, the feed link 52 is forced to pivot in a

counter-cl ockwi se direction, thereby noving the feed bar -28 Attorney Docket
No.: 100873-39 (END5523USNP) coupler 50 and feed bar 38 in a distal
direction. The protrusion 86 on the feed bar 38 thus noves distally within
the elongate slot 88 in the jaw retainer shaft 28, thereb¥ advanci ng t he
feeder shoe 34 and the clips 36 di sposedAfiprpy Ppckesdog[1p0873-3%LENDSZIVING 120
i s extended between the housing and the trigger insert 48, and spring 122
is conpressed between the feed bar coupler 50 and the shaft coupler 124.

[ 00 123] 1& '36 ahdl ;fe%g%h g‘fm' asdlgtgl;(%l&g{lorﬁof %trgt%a?]chd%i cggthh 'féegggf 3\’/\% ?\lﬁgfntovélsS

continu pi vo oupl er eventual |y
reach addtasl;ly ashmm)mb elpagate slon88 imthe jwsrepmmr shadi8, tH@eebypdwmcugitbﬂfeB@erohoet he

feed bar 38 wil|. be posit t the t al t s| ot n the jaw
ret ai ner? §‘Ff5¥\‘llf’ E%g iﬁn@s}’é’sﬁ‘i HEW\ tﬁ‘l’ clipur gs SP?% ‘Bgi‘\%@% fefye ﬁnia%f‘%mgas

previ oughdthd hﬁ%‘éﬁﬁl% 48,984 kHehgl 2?2 iNédrhprefied bétlviertOBéedILebUPRIrOQnAd thee shaft
coupler 124 and the feed bar coupl er QB and the feed link 52 will flex, as

shown i ghaficegplen¥44.and 17D. As the feed link 52 flexes, and nore pref erably
once the feed link 52 fully flexed, the clip form ng assenbly w il be

act uat eg%mg%] /ﬁ]@% ??%%Flds BVWartkQ- aciliBRd be@he i gPer Brdertitd korﬁﬁm@g f J&&&ﬁ@ﬁé@r i ng

actuati formng assenbly, e.q., the second stage of
act uat i bar,cosplehsQ ekt feechiear 38ivgt everitwadkyrreach@ dmalphcmposmm alnithie position, ithe cl i p

i1 o T oPfgoss st b Tibgpng it Rt Bha Shie s MUEE Al MR T G

18- 20. kénig@naifabs aidecied wil beopdtitivgedbamed tyie 5a$vscb0§meﬁoww Bistuskde housi ng
12 and it is effective to nove the push rod 44 and cam 42 relative to the

j aws 20 SpongriAzevidlhe fp%msonzme%ssd aetme@fs@s Shéb‘b%qupleb h2harl tha deedBor equplep 5& cl i p
posi ti OQﬁcﬂtthPé‘eh%ﬁts‘é‘%ﬁﬂq ?é\hds ol Flbspl*(@%m ?@r@ﬂeé’d fudls2 ﬁﬁ%@ Agvariety
of configurations, the i trate exenpl ar orm ng assenbly 1 ncludes
a cl osuoee priefekabiyodrice theséed hiakt 52 ﬁlllslﬂedab lthe od:lp tfpxinedg assembky witlibggetuated ser t 48

a closur | ink 56, .t hat dto. u to t closure.link.roller
ond o oFBst e st et il LT ainmp SR s e o, S Stip BUIE) | ok o6
and to hiempység! 0@ sédbnd[sR@d 3BIctiakion, shéh that tusmgﬁg%ﬁﬁlsérh% 5l g Rlatib-éo rol | er
54 in nore detail and, as shown, the closure |link roller 54 includes a

cent r al thsiship edGumsing assengys and masrtical lar phecfeedclar dB. 1 anges 54b, 54c formed

[00124] An exemplary clip forming assembly of the housing 12 is shown in more detail in FIGS.
18-20. In general, the clip forming assembly is disposed within the housing 12 and it is effective
to move the push rod 44 and cam 42 relative to the jaws 20 to move the jaws 20 to a closed
position and thereby crimp a clip positioned therebetween. While the clip forming assembly can
have a variety of configurations, the illustrated exemplary clip forming assembly includes a
closure link roller 54 that is slidably coupled to the trigger insert 48, a closure link 56 that is
adapted to couple to the closure link roller 54, and a closure coupler 58 that is adapted to couple

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

[00125] FIG. 18 illustrates the closure link roller 54 in more detail and, as shown, the closure
link roller 54 includes a central shaft 54a having substantially circular flanges 54b, 54¢ formed
adjacent to the opposed terminal ends thereof. The central shaft 54a can be adapted to sit within
the second recess 110 in the trigger insert 48 such that the flanges 54b, 54c¢ are received on

opposed sides of the trigger insert 48. The central shaft 54a can also be adapted to mate to
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adj acent to the opposed term nal ends thereof The central shaft 54a can be
adapted to sit within the second recess 110 in the trigger insert 48 such
that the flanges 54b, 54c are received on opposed sides of the trigger

i nsert 48. The central shaft 54a can al so be adapted to mate to -29 Attorney
Docket No.: 100873-39 (END5523USNP) opposed arns 126a, 126b of the closure
link 56 to position the arns on opposed sides of the i insert 48.
[00126] An exenplary enbodi ment of a cl osuit@riey Reekgeio;: swgq%g%(ﬁﬂ’?ﬁ?ép%mdet ai l
in FIG 19, and as shown it has opposed arns 126a, 126b that are spaced a
di stance apart fromone another. Each arm 126a, 126b includes a proxi nal
end 1283, és%@gmrlsh%a' HBY2BIEIosuR: BIRIRAE phélforf BRLEM on SH1RsEd 848 fPiind he

cl osure PFnk roller 54, and a distal end 130a, 130b that is adapted to nmate
to a cltogger mseddPl er 58 for coupling the closure link roller 54 and closure

link 56 to the push rod 44, In an exenplary enbodi nent, the proximl end
128a, 1 R
1252, 1350280 AR AP HERRI e OPy S BERRE S oy Bt AR a0 8 L

exanpl e,as bioakr is haspposedninas $26a3 226b tha2ive ipacahddxtﬂamfeexpartffmm eregmgiheg t he
central shaft he hook-s 32b_extend in o site
di rect i &i3€h ?%ér H({Lalf“élu ‘é’f’rgﬂfendbgg §ﬁ%§}%ls BRI & qqgﬁggtb %[E‘}é t he
cl osure ghifnksd sHthEllosfe nﬁﬁbﬁ)n@f §4.ahd saQtaiszm3o&3pjmbqﬁattlmaafeaso mhfga 126D

can be mated to one another, and th ey can include a |unmen 134 extending

t her et herlsglh chupler Eehor vrpupgl;mg thetrddsure inkiroller S4dag cloguredingiSpde diclppsheadetdt he

cl osure 6 t Wil
appr ot db & Prcbd hBSapnE R FRSRPLEL 1288 128 BELRRALS 26, P RatlFeflo

cl osur e plivawilyafiaté @ thbelosiroiuk eoller 54, andthsrthddtmaridod, Heok tasinciede dopl er 58.

00127] A I 58 ho det ai | FI G 20A,
bnd as. SHOWR IOk hRed desm e R L2b onedimeomsar FAFRRS IoGnar b 36, 1360
with | ung$odidds edll%%&b@%t@@ﬂn@% e;taﬁmrogﬁmfauemnaé@fa&%t&@n gerﬁéﬂtgned

with the | unen 154 in the closure |ink for receivin to mate the
two compbetvean she clusgredinksifrandshaigbaire Bk wler H. skhei dnsﬁthﬁdé 130adi130tof thoprmison 58b

t hat Is)ggg%qg&gcaneﬁb%a 8%%0@%@5% romme arrllqnéélgea&@;[ &30 {.é rod 44 (FIG 9).

In an e Fostire coup |ncluées 4°cut - out 59

(FI Gs. Zlﬁ)eBetmdg}ZQﬁ:)recfebzri@dsﬁahehaelmadamd tchpwbtlagy mascha@elotsﬂranmk% adpt ed to
seat the_ proxi mal end 44a of the push rod 44 di st al i_portlon 58b of the
cl osure CEEHTISICQPPIS@gca”hP%%F%‘b“%'éedclﬂrﬁ]?q ﬁhwébanpbecraé% Alavatiehae it teshnighes f eed

bar 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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coupler 50 when the trigger 16 is in the open position. A person skilled in
the art will appreciate that a variety of other mating techni ques can be
used to mate the closure coupler 58 to the push rod 44, and that the

cl osure coupler 58 and the push rod 44 can optionally be integrally forned
wi th one another. -30 Attorney Docket No.: 100873-39 (END5523USNP) [00128]
I n other exenplary enbodi nents, shown in FIGS 20B and 20C, a b|a5|n§$nenber

can be disposed within the cut-out 59 to A{osey PrrketNosHOPHA3AENDISZIUNRY 4

direction. Such a configuration will prevent accidental release of a clip
fromthe jaws, particularly during the early stages of closure, if the user
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that is positioned bétween the proxi mal end 44a of the push rod 44 and the

back walallogfsomheminegeesnEot efghpirgger e Thushn thecevant adtisst gfis¢syup grhihe trigger
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Ni ti nol a

pr oxi maldigtal dire@vhethefeby eRirtsinmgphd gih 'frditBME‘ihQ suﬁhalthﬁgmxsdp@m‘bralwmlé)ae f or med
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pol yner arisfy@T higsing membersfan besed indhe gabodiment shewn mE . 2PB & Pi2618E anot her
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of spring 63. shown, spring I's di sposed between the proximl end
44a of trhté%mshtht: b@bkMalhwfdh(e haeeSsé@ko tmb thegiush tod 4dalisially. Sthetcontilevsred branpush

rod 44 |st 63 i s ada ted L ONGQIPLE e
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i ncl udi ng elastonerlc conpressi on nenbers. [00129] In use, referring back to
FI GS. 17Rmypariehgohqihermat Sy 35 SPHIRg %t?em sﬁu}fweﬁp@ YBRISt Hid meghANGEEi t i on

toward g ehPEEEkROFIE. 1200 ilthifates aRSHES BRI bl £biasitg Mehibef @hich ¥ ihd the

recess 110
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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in the trigger insert 48. Once the feed bar 38 and feed bar coupler 50 are
in the distal-nost position, as shown in FIG 17C, further actuation of the
trigger 16 will cause the recess 110 in the trigger insert 48 to engage the
closure link roller 54 forcing it to pivot with the trigger insert 48, as
shown in FIG 17D. As a result, the closure coupler 58 will nove di staIIy,

t hereby causing the push rod 44 to nove distally. As the push rod 4

advances distally, the cam42 is advanced A‘BV@YW‘W&W%V&QOSZ 3?@"{95&8&?'?%
jaws 20 and crinp the clip positioned therebetween. The trigger 16 -31
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[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 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
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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can be configured to prevent rotation of the pawl 60 until the pawl 60
reaches a predetermned position, at which point the pawl 60 is free to
rotate, thereby allowing the trigger 16 to open or close. The predeterm ned
position preferably corresponds to a position at which the jaws 20 are
partially closed. In an exenplary enbodi nent, as shown, the teeth 112

include a first set of teeth 112a, e.g. tenteeth hav
W af Rt oR

prevents rotation of the pawm 60 relati ve AtieEes PacketNpgs100
trigger 16 from opening when the pawl 60 is engaged with the first set 112a
of teeth 112. The teeth 112 can also include a final or term nal tooth,

ref er r ednpabedsith tho@kk tooet N2bl 17 Bartibilad, tHeasckosihzid 2b Padferably @usa Lidethagil 60
to rotate relative thereto when the paw 60 is -32 Attorney Docket No.
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22A-22D 1 TTustrates the ratchet nmechanismin use. Wen the trigger 16 is
initially noved toward a closed position, as shown in FIG 22A, the pawl 60
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by the user. lustrates the trigger 16 in a fully-cl osed position,
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first saigsiebddyrthdasetnFIq. edC\mwfratebehepﬁgéer %6 irem fAlgasosed 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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the first set of teeth 11 2a, and a second, different sound, e.g., a |ouder
sound, can be emtted when the pawl 60 engages the tock tooth |I12b. As a
result, when the trigger 16 reaches the predeterm ned position at which the
pawl 60 is engaged with the tock tooth 112b, the sound indicates to the
user that the jaws 20 are in the partially closed position. The user can

thus release the trigger 16 to release a partially closed CH#%, or they can
fully close the trigger 16 to fully cl ose‘tREY BpokE Nopol§985A79 (ENDI RS U

exenpl ary enbodi nent, the surgical clip applier 10 can include an overl oad
mechanismthat is adapted to prevent overload of a force applied to the jaws
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certain force is required to close the jaws 20 -33 Attorney Docket No.:
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to prevent deformation of the jaws. Conversely, when the jaws 20 are

subst antstagky of cdip deratption Heprewat defaraationof the jaws. vepnyvericlyh whgre ey #rag 2¢ #e

overl oa ' a - - ' ' LNt fi cant
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o i 548184 15 P R BBl il e SRSt

i ncl ude aa eSPIHHGUNViIHOS In dep@ral, i oveBload 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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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

i ncludes 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 e

proxi mal end 70a of the pivot link 70 caﬁ“?BﬁYﬁ%g 3keqﬁ§2§3§éﬁﬁgggﬂgﬂA
pl unger 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
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(resis requ?red to bsuclkle t?le tosggle link 68 ang 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, €.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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required to buckle the toggle link 68 and pivot link 70. If the radial |oad
fromthe closure link roller 54 against the profile |link 66 exceeds the
buckling force of the lIinkages, 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 formn senbly to
rol | against the profile link 66. As a r &My P ?ﬁh‘éﬁ“rﬂ@“sﬁ?r" BS%% US)
actuated and noved toward the closed position, the closure I|nk roller 54
applies a force to the profile link 66. The resistance of the overload
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cl osed, ta ﬂne fdro¢ t@eumgbtloucmettlmJaWhéO,oWloslurrnereaseﬁRs thettigger 5@ isfmovadithéhec| osi ng

notion Q rigger 16, w| [ f t Kpe Docket No.
100873- § S?‘Eﬁ%’@%%@ﬁﬁ)&n b%? 1 ‘ieﬁ dlue{jl ki g \/%Hrailﬁn O?ﬁe pr%entl%?vgt Yand slide
wi t hi n pheichiey siheg tHedlosukdirkiayylleaddsirsgotes ing v@itact Withkhe Profite 1|ﬁ1k\/615ta,nd\M"ll ch

forces the plunger 154 to coppress the over|oad spring 152. [00138
previ oudiuy lwwr PoHdoT; ébedgoggdw#ﬁé&a@ Bivacyihindhe fmélswém %Sasaowaemlé]]rﬁ sm can

corr el absp. 43 (IGohA ik fRBA REvdQ g@éfﬂsﬁor’fgﬂﬁe At Bl sl cBrdenenRags as

the trigger 16 is noved to the 03|t|o This can be achleved due to
t he conbiguoeme themesistanchef m@@fvcﬂmdlmwharﬁﬁn mcneasqsehetausg therprofiliadink 6hanust osur e

link rol 4 first .co s | to ¢ h.the pr.ofile.

thus | 0 i vitlp WsRLeRERE iBb S SRR ZH¢ mh SR Rolsh Bl PP PHE Bl i ng
64, as sboambd ll@ssl'_thﬁ theZéiBe reﬁﬁlréchl@ stilethdpeofile titk 661 AecorSifglypif etse jupya0 greal ong
the profile link 66, the force rQ%U|red to overcone the resistance of the

over | oa@SYBRIFAAPEHEINgGIesad st JRycalisden phicchras g Eepsrit nge bnagtuatedia de wi t hi n
the houﬁhﬁ'iﬁlaﬁﬂyrc%ﬂls&qwﬁhdeﬁ 16 E{ase R ClosiRAinkAbE& 4L HLAGH tPl@fo%thQtthé lB@er

profile I'ink 66 can be |less than the force required to slide the profile
| i nk 66 powiosof therpgtbfi,le link 66 hausjrgvike pOfikrlonk Gorte pemot.eWhen ornjbes E@arcl osed e.g.,
tlaII act force

by a for e tri
w1 o FRARl s e e APACHmRS Al A Biocls SRR omelr S BRE ¢ orco
to t he keQjuied topatidel tb@cloiuré hﬁk pollef 54 & tdnsfer i@ foRESd the ubppd poftivhi dféhd profle66 to
pi vot. Wen the jaws 2?
link 66 causing the profile lmk 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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substantially closed and the trigger 16 is alnost fully actuated, a
significant anmount of force is required to cause the closure link roller 54
to transfer the force to the upper portion of the profile |ink 66 causing
the profile link 66 to slide within the housing 64 to overcone the

resi stance of the overload spring 152. Wile the anount of force required
to actuate the overl oad nechanism can be reat S
relative to the anount of force required t togtey &ckfttl}@ @&@ég&l“l}%@%g@%e is
preferably only slightly greater than the force reqU|red to close the jaws
20 to prevent deformation or other damage to the jaws 20. A person skilled

in the agmowd tb taPNbRAIPBLiBoH,NRE plofiR: linkestl cah AREEa AHIliRQr sHabél SabEorRassafds on t he
force necessary to close t he jaws 20. [00139] The profile link 66, and in

par t i cultaheria-larafaress Sushgcaniienttion et psyent the frss raaired incles, the @ah?2l so
have a apﬁp%)hggﬁr£@@l t&ﬂ%gﬁ correlation between the force required to
oa c

actuate over I'smand the force required to close the jaws 20.
For exanple, where the force required to close the jaws 20 increases at a
| i near r(8910] Bravagios nen- llmtmaﬁ}a@mef thedorge eequired toeclgse dlid jows 20 carkbee®rean be

01 asur o 1M goe RO e Spihely Phlge st B in i g B2 ] S5 R pleh s R R ™

appl i ed dep, ddB@oward @getnckbert AsGhose it FIG. 8] thesecadd. 108@nY Riveal qurvedher e the force
required to close the jaws 20 is non-linear _as the trigger 16 -36 Attorney
Docket Mgnf lg%ee@ﬁgc@@at BRIEIS UILKEDY 2s the camptd Batsss DY tfa Jatvéa%lt?gt 242100 t he

profile e 1ifBe Vtﬁe&fd?@ﬂa\hﬁg‘@@Jrre%ﬁ?ﬂﬁtgtc'ﬂ?&edfa%il%&9@Q?rfacé Qucthhﬁ'at

non-|inear ‘force. Such a configuration revent the forces I’GQUI red to
cl ose t Hee agan Wil alqbﬁta@ asghe ¢lpem3 belcmﬁen&t patseeshh«gh ov§rOAssbpwyn W&LS. 33A

Ploze!i:, m&lhéa?BetFﬁgp f?é 11nkh el R2d 5§ ;{éatige ltolsc))vrefrt)cﬁ?lgn Bgﬁilggvfﬁle fr(t)k géan be non-

ape 0 lsCHe reée e cam adapted to

push t heubaaitiaByrb@ivex afbehe uppdr poetivardd tiyRoAlBGINREE .is Abstahually doncdveGA 8, the
recess 104 can_have a curved configuration ?uch t hat the f.or cepwl |l vary as
1

t he campPgsopsialiedindheprt Milhapriceae sk ihe poytle linlspo canfiipye gvaristy @ tﬁ‘kShGBeScan
thereforg ?*aavwgna Sf)aﬁa%eaaguegca%e\teéd Q'(%tlﬂtlzeftﬁgfd?ge %EJS%QO%H@@thEha;S t he

force mnl al so vary as the osure link roller 54 passes there over
shown i pawd Z8nd2BAforeambcedBy to hetugse dfeidverldpadmkecBanism. cur ved such that the
| ower portion of the profile link 66 is substantially convex and the upper

ports 0 5614 PR AR B DB SPAT ORABE RnBErBR B L

ot her shafies of other conﬁguratlons. 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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and that a variety of other techniques can be used to optim ze the force
necessary to close the jaws 20 and the force necessary to actuate the

overl oad mechanism [00141] A person skilled in the art will al so appreciate
t hat the overl oad nmechani sm can 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 178°E%hPAHN A @ng%ﬁlﬁﬁwswﬁrved
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

the bendbRQurBIERilor M bkEIEMEadaS 8 PaRIcAlal SVIht dIGHgthé }énéﬁQﬂ@lﬁéBe@ﬂl-. The bracket
174 can provide nore rlgldlgy to the curved nmenber 172 such that the

bendi ng nonment i ncreases adjacent to the bracket 174. In use, the beam 170

can be |[8%idédn another axemmdary smdPdigent thorsurgiea! elin fpplishl § ean i1gudiR iR hat t he
closure uhrﬂhé Frilidar fé%n?igmr%ghéﬁ]rgfertoﬁQ%QXEaiﬁH{gfiﬁ%’de@{&lg 1bheyihramkd O can

be positioned at an angle s e closure’link roller 54 is tarther
away f r seahnigge@arbewbehtotindicate ihggeantit of ¢ipis mérmainingyFl&aSt 24h €4, illestrdtetdne

closure link roller 54 becones oser to the bea s the igger. 16 noves
S0t he” rbBan e ohg P iR HeqhEhd i BT ATRAS SR kR T
i ncreasecastot e closure link roller 54 noves thereof and the trigger 16 of

the clip applier is noved to the closed position. Al though not shown,

mul tiple beans couyld optiagnally be used..in tackedq _fashion and fhe
{er i hal (00 ThemisacpRhedd e indgigil 4o B@Sfé?&spgaﬁ e%PdﬁééE% n Ngas a

100873 33ndrmNERABPONRIind 041 SR §kht Wit ialoBitrdl BRis WUblohi Wich BRAVIRE] P4 is

particular point along the |length of the beam [00142] |In another exenplary
enmbodi medented fegowter giheatheel T4pinglydés tegth 162 toamed theragrpaing and piaptaguahei ty

i ndi cat of [ Qdi. I r. of i.¢l.] (Al Y i 0.
wni | o vl o) AN B MR hoi b e O, e LR REeE Fa
remai ni rgn hile@SiarizgAf 26nfigurativhs,due inmesxepRrgpdratiodiree alel ifgichtoomembed 148

gquantity | ndicator, having an i ndicator wheel 74 and an i.ndicat. act uat or
76. [ooml]tﬂer A OB T Pord ey B 21BNt & v QBRES: 10 FICFINER 19 ARG 24B,

and as ShoMmalddel@Sh@indB8Rewakely4Ci rcul ar or cylindrical shape that defines
a central axis Y about which the wheel 74 is adapted to rotate. The wheel

74 includes teeth 142 forned therearound and adapted to be engaged by the
i ndi cat dP01441 ki 36 ithetraten thearemplanciadisptontatnder 704n morp detpihdieaaciatordber 144

adapted to be slidably disposed within the housing 12 and to couple to the feed link coupler SO
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 S0f 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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can have a variety of configurations, but in an exenplary enbodi nent the
i ndi cator nenber 144 is in the formof a contrasting color pad having a
color, e.g., orange, red, etc., that differs from the remai nder of the
i ndi cator wheel 74. [00144] FIG 25 illustrates the exenplary indicator
actuator 76 in nore detail. The actuator 76 is adapted to be slidably
di sposed within the housing 12 and to couple to the fee

50
and nove as the feed bar coupler 50 and fe"éﬂ"’dép“ég%?rew%?/é%l(ENRé%aﬁéfpﬁgl Y,

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 recessinrfh 146ERRAILRINRE Rocti BEr Cupltb@r Thd RERS 12QkbluRAe vaRdow hga f eed bar
coupl er 50. The protrusion 146 allows the indicator actuator 76 to be

engaged fmynedttlmemé@roprwdmedwpleqccw teathg indisaedr wheel i s theHeggen i s areyed
d
act uat on, 48 £a0y gzlst?t Oél ee ﬁ%ﬁgar c%[fge@;gdﬁi@ %gﬁﬁﬂagpstﬂk h Pﬁ%% AeLApN an

adapt ed t?o engag for cator whee As shown
in Fl G nive disedlysrigaipe fexdtban®t rahfesdbar48uder 10heAs awdsdgtilor engagsmeat or 76 is in

the formo havi.ng a tab forped _on the end reagf for en t he
oot b Tapharin JEpn e ifdetton fituatct Thodl aheash s oo 11208 Tiedrbreer HRed 0 o

Wi thin th&etidadingthbwhediS7T45t0Q¥AtelaR a clip Eadvafid %ﬁgtheq%ls bheEidhdirkadher
actuator 767is slidably disposed within the houm&g 12 such that the

engagenenggerbe irasiugted 10 8dvagepoelin 2Gintttha ifvadnthetpdieater achatar It aetalgmtsl 74
and the t A EENH)[E 146
ext ends m(ﬁ? t&‘%ul%rep Srk%tgo!}lgls%prquggﬁ t%ﬁg)?hh(rua §¥e’1%g§§!?(?ln é@hagl\%}ﬁ%ﬂow 12a
forned tlikdépeithe 1f1d>ucatpr whead7agviN begiako @ppemss t}teomhh@w il Aal farmied in EhhéeilSIﬂglm As
the tri 16 is.moved to,.the clopsed. position and the feed bar er 50
o rove AP BHESHIE A Y50 AR B PR T T SO SO 2P M TP e
feed barad%ﬁecﬁt@%cf:@ﬁdh@@f{tlré?%mowli_anheﬁfth@clfpesﬁFﬂ%les ddpiet&lgagenent  nmechani sm
148 on the indicator actuator 76 will engage e teeth 142 on the indicator

wheel 74 t hereby causing the wheel 74 to rotate_as a clip is advanced into

the | and 00l 6] Ea?élﬁ%/}ler %’—nmh%y emppdigient, the indicater Whaek &t ¢4 laalva%baral-hch 20 into
the j avﬁne%ﬂam%rﬁ'ﬂﬁ't ﬁ%‘d&ﬁ&@{o ;ﬁ'ﬁ\?éﬁﬂh@"lncﬁ&t(f Q’%}%E?ﬂqﬁ&ﬁ rota fﬁ%r@@er%%ohg@ Wen

the clip supply has two or three clips e contrasting co pad 144
on the |ergi,|a<mum|er -vhdebisgdirestibh, dflegbeing alvappdaWlile thdrentisbaviopymtteanisor capd i n

f, Qﬁ'aih gu Ve %aghepi, (glgcgﬁﬁa}/rat&nrgrlgggi Qr%é??rg%rﬂ%%%@r? i I;IEQEMQ %%ngicgtgyv wﬁeeil 9?
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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adapted to occupy the entire wi ndow 12a when the clip supply is depleted.

[ 00146] I n anot her exenplary enbodi nent, the indicator wheel 74 can include
an anti-backup nechanismthat is adapted to prevent the indicator wheel 74
fromrotating in a reverse direction, e.g., a counter-clockw se direction,
after being advanced. \Wile the anti-backup nechani smcan have a variety of
configurations, in the enbodi nent shown in FIG 2 he i r 74

i ncl udes opposed arnms 73a, 73b that extend E’UE%P&%H% IVO%g'Pgﬁ“&SS%S[?%e
axis Y. Each arm 73a, 73b has a paw 75a, 75b forned on a distal-nost end
thereof that is adapted to engage corresponding teeth formed on the housing
12. Wi leadéwbpic bargery, 4 SifalCRCIRRNOMING thepdtiRncabodyao pfavidestcans tda Surgical

circul ar protru5| on formed on an jnner portion of the housi nq%Il 12 adj acent to
the wi rféewAreanul W%ﬂ%@onﬁmye&ﬁwu%ﬁﬂé%@efm ajworking shanwg! itering frena heousi ng

12, the @fMhcididR o the SurgfXf §ﬂ3d dﬁUhQiu J?%sxﬁ 1"c§1§#@<,fed{?rr Ohhidisd 0latyah ML Blo34Nd the

i nner ci rcun%lerence t‘}11r§r eof ppl |e and the 1'ndi cat or wheel
74 is rdiomt dhugh e wesseds dtmherﬁsbs,@ad soieé pctdunesanayt tequireibe isd of a shent. ousi ng

to nove to.t next Whe thelnlcator act uat o i des

or oxi et S R i P v pel et SRR Rl el 1 | engage
t he t eetAccolitdhg ahﬁtgiidanéll}i Spphies ¥euhtastchip appliRell 6@k be WiR@lced4hfouginheot ati ng in
a reverse directjon, ., returning to the previous position. A person

ski | | ed RS oahetrwweumr%ivﬁ?de@ma%Slera»o%l %te\m%ttcgn tBe jagtsrrareuadiihs YAl can be

used to sHﬁrﬁV&JFtherlaﬁ&k%e%s&Q 'Maﬁ?&cﬂfta Wﬁ%ﬁ iorfiff of QQWJZO%%M&H& fé\-%‘el Y or

ment i oned, the surgical Clpaplel’ e used to apply a partia
fully clsits. e?ﬂheailrlgpertl@ @n mmdie@aﬂuat«;dttceqausmthh}at@taadmedl betchlt thegdwsand etc. In

endoscogty gnelipid nélehit PR aaPEGlod Be im0 PpReo s PaRe L P bRt eige

provi de phaBemsentied asewlﬂga &@I the SHigRr 1&%&@119@@@@@% iRdiEdted Sy thypi cal Iy
used to define a work channel extendi ng inincision to the

sur gi calaudibjesoury pithe awli Gfreaqhing féarocmwéambegr it far} %e %‘&és@aﬁ@ Tke cease
bl ood th H@E&H@%ﬁé&rﬁed‘gt@?é@dsé Y paPHidli§ or fﬂj% c?ose@@lﬂ%s gfg ﬂd;rQ AEKIES paBY

require t use 0 surgi ca can t to crinp the
vessel oepeadsbowesanyhe agilyadditiona hl@svessel . Accordingly, a surgical clip
applier, such as clip applier 10, can be introduced through the cannula or

ot her w 28(1)14% bﬁgyl%ﬁgd fn% %Ilt Q/‘In’ll %ﬁ:{rgé acfglfurﬁie} RatuPesRR3 ' é&a%ﬂig%@?f tlngW% 2t?onar ound
t he ves or o ssue stop ac
posi t i orbased owfthé e veaesribed ambodithehth.e Aveordiagly, the invention is not to be llmlted 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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site. The trigger 16 can then be actuated to cause a clip to be advanced
between the jaws and positioned around the target site, and to cause the
jaws 20 to close to crinp the clip. Depending on the intended use of the
clip, the trigger 16 can be partially actuated, as indicated by the audible
sound of the pawl 60 reaching the tock tooth 112b, or it can be fully
actuated, The trigger 16 is then released to release the partially or fully
closed clip, and the procedure can be reﬁé‘&f‘éﬂ”?“f““ﬁ@de@@ﬁ%ﬂfE@DéffﬁP@NP)
additional clips. [00148] One skilled in the art will appreciate further
features and advantages of the invention based on the above-described
enbodi mgRtggccordingly, the invention is not to be limted by what has
been parti cm arly shown and descri bed, except as indicated by the appended
claims. Al publications and references cited herein are expressly

i ncor porlat ed Anwirgical chp apdicarcenpasing: their entirety. [00149] Wiat is clai med
is: Attor neyalggrtl: gBQu O 'ha%lgﬁ%%aﬁ'%e%c&@‘%t%gr%%‘?’\lp) ~CLAIMS: 1. A surgi ca! clip
applier, conprising: A shandies heesing havi ng’a trigger coupled thereto; an
el ongat e shahh elxgeashafig:xtandingtftven themdhdie houssrignmd dadinp apporgd frsdsetkd caws
formed on, a distal .end thereof and novabl e between an open position and a
cl osed Poliitaliegs the OéF“i“gmﬁ %E?t}‘fﬁe”aaé’s%?ﬂp?“ﬂ?’éﬁ%?e‘go%ﬂtpﬂ o®he el ongat e
shaft for adyangadindiga&lmblydigoséd wihih MO pateBak fNAR iR Idast dhe
position a clip between the opposed jaws; and a flexible |ink disposed

wi t hi n tchp threwahl the plongrtaighagriel pasitign @din betveeartbe epposest jaws; andom the tri gger
to the clip V, s ) ; t I i i I o]
advance at AOSebetk ARRSER b IERNIR SIaE b PR RT LRSI vt O
sur gi calthetriggerap feictip ad¥aneingiasdeinblydoeaadenhd g ddvanditd asérhisik to advahaeadtal |y

di sposed within the housing and extends between the clip advanci ng assenbly
and a t rfage IRdresPensg o nged%@bpfe ¢igget-he trigger. 3. The surgical clip
applier of claim?2, wherein the clip advancing assenbly includes a feed bar
extendi ng t hmadghgiche:! a@Fg@stoec&haﬁ; wh&ein IRV Agb18 lidk $¢ @l oteIpldiastard ethino

di stally advance at |east one clip through the elongate shaft, and a

pr oxi nalthehysiagapd exfends bstwesa thaydip a@@mp@,—asqembly and a trigger insert that is coupled

to the trigger.

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

receiving a portion of the flexible link.

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

received within a recess formed in the trigger insert.

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

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

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

trigger is moved toward a closed position.

7. The surgical clip applier of claim 1, wherein the flexible link is formed from a polymer.
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receiving a portion of the flexible link. 4. The surgical clip applier of
claim3, wherein the flexible link includes a first end adapted to be
received within a recess formed within the feed bar coupler, and a second
end adapted to be received within a recess fornmed in the trigger insert. 5.
The surgical clip applier of claim4, wherein the erxibIe Iink i's adapted
to pivot about a transverse axis |located between the fji second ends

and extendi ng substantially perpendi cul ar’PEeaPPEHg% d&PW&W %Dészé’y?%lﬂdl ng

between the first and second ends. 6. The surgical clip applier of claim1,
wherein the flexible link is adapted to flex when the trigger is noved

toward & cl oggd sm@&btdl@mppﬁer ofRRirE Ul Fhé&din thd NekiBle Pink & fodthe £ franM rdetaher ei n
the flexible link is formed froma polyner -41 Autorney Docket No.:

100873- 39 (END5523USNP) 8. The surgi cal cI|P plier of ¢claim1, wherein
the fl ek bl e §iiadvancitg assembly &onuse fith 3/surggea %llrtfmpaeaa%wa?lﬁgg assenbly for

use with a S'elrcﬂb Qévan(%lng@hﬁ?éﬂab?e&to B@HE;thsédl Q8thinan&ld afé@lﬁ?f%f Neurs@fdipadapt ed
to be disposed within an el ongate sh a surgical clip applier and to

advance applidreag to asivencsiat lriagiaine suiigisalgdipripdn distal mwvreniﬁrthert:crfer eof a trigger
i nsert adapte .to_he Wit hin.a usin a _Sur al lier
Coupl rl%%er ms%nlfgi czaé)) edetg bl osed 15'1% mé ho gto'i" 4 sprgi (%!l & 9p %p&) ﬁlp e%rﬁ%)

and to nova e re ve Sin

movenentconple td@triggergfevablesreRtil €t thy Rousing siEh/éat fevdniidng gfthe itigper is effactilea
flexible l'ink adapted to be pivotally disposed within the housing and to
ext end B%P“ﬁ%HWtﬂﬁﬁrﬂﬁFﬁg%@ insert and the clip advancing shaft such that

movenent of ta*h%g?b'ié lgxﬂ@a[dat)t@é % be bﬁot‘éfl)fr &@ﬁds\é@wﬂhﬁ’l tﬁ@H&?slﬁgl”h%dfté @%tlell?d S‘et\bééﬁk t 0

pi vot and thereby cause the clip advancing s to nmove distally. 10. The
clip ad\zmmiggg inscgend the aip adwmcmgﬁshafmmhehat nndrvemcnuqf theivigperi msg:rtshaﬁetctwe

FPeRt Lt 38 plhsp R AN iy B e TR B e AR Sl EPhE ReblS, |

proxi mal end of the feed bar |ncludes a coupler for coupling to t he
f | exi bl 40l i nkhe ¢Rp advaeciag hnemﬂkyadf@laﬁrg 9awheaninltye dip advandingldhafiwhmpeikas at he
coupler ¢ i

rises o ose r | anges, defi.ni ng, an annul ar groove
therebetf\“iﬁéi r*‘%"ﬁ“&% 5“%6‘? ﬁOB‘P“PJ%@ the ﬁs:gp Fé‘%k1 i nk.

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

includes a coupler for coupling to the flexible link.

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

link.

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

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

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

formed therein for receiving a portion of the flexible link.

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

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

16.  The clip advancing assembly of claim 15, wherein the first end is adapted to couple to the
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13. The clip advancing assenbly of claim 12, wherein the flexible |ink

i ncl udes opposed arns that are adapted to be received within the annul ar
groove. 14. The clip advancing assenbly of claim9, wherein the trigger
insert includes a recess forned therein for receiving a portion of the
flexible link. 15. The clip advancing assenbly of claim9, wherein the
flexible link is adapted to pivot about a transverse axis | ocated between

opposed first and second ends and ext endi AgermeXBEkNeF P18 -HeERBRETCINAr to

a longitudinal axis extending between the first and second ends. 16. The
clip advancing assenbly of claim15, wherein the first end is adapted to

coupl e tRp hd@ncifte s LEMEY sebOHKAd iNedapted A9BSR th orAgsdalNmld whérkR the

advanci ng shaft and the second end is adapted to couple to the trigger
i nsert, trangyeshexisisloedied subptantiflyradiacenttastheseqogd gedd substantial |y adj acent
to the second end. 17. A surgical clip applier, conprising: a clip advancing

assenbl y~coupl : i | dapted to advance at |east one surgical
clip th)r'[z)'ugh!ﬂas(r?l1 1§agﬁg%{n@l%ﬂ§?§[nﬁe§?§.ndi ng froma housing;, a clip formng

assenbl y coupkkgladvanang risgmely canpledthaptrigdertand ad4ptert te advirewablsstod y  f or ned
on a di stal d of the el ongate_.shaft. ta forma.surgical clip; and a trigger
coupl ed S’t“@“’f’ﬁ‘glpﬁgﬁﬁ’gglh@ glﬂﬁgagﬁﬁlﬁfteeé%f%m&grtoﬂ]aﬁ RousW& c['i p advanci ng assenbl y
and the cli pclipfofniy REHBTPLouplsteaetigpet bRl 4dap@Aes adtade b v Ss6HBIRt i al

stages of actuatjon, the trigger being effective to actuate the clip
advanci figymed o8 glisjal gnd phige elongate skaft orfargea sirgiseltdint 3h, and the trigger

bei ng effecti t el I L [
ol ati ve to bEeePedbleddh Seidafi b bR AaARREITR chp ABMhe g Aol il
act uat i dhe clip§ormithgassembliycahereinithe aiggeriles tvod seqheaitial $7geswii ecteitiont the ttiggegger

and the,cli dvanci ng assenbl are coupled by . a flexible link. 19, . The
SO Cs peink BRSBTS ey R RTP g af B Dol et tiedel reghion, ARLpe

coupl ed ihglrBghy effRRbvd ol BaRfe BOHIP RemigeXdelibey dridbeing fiRnt felgigeto thosks t bei ng
adapted to pivot with the trigger durin the first and second stages of

act uat i 8Avanging assseblyduging she serend siagsiof agtuasione| ai m 19, wherein the trigger
insert is adapted to cause the flexible link to pivot and flex during the

first stgge @he arkidatdipapp s ¥harh &7 wiiddSn el HGRE ahd'&Rlip advancing assembly
are coupled by a flexible link.

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

the first and second stages of actuation.

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

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

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

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

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

such that the clip advancing assembly is maintained in a substantially fixed position while a clip
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adapted to maintain the flexible link in a flexed position during the second
stage of actuation. 21. A nethod for advancing a surgical clip in a surgical
clip applier, conprising: noving a trigger coupled to a housing toward a

cl osed position to cause a flexible link disposed within the housing to

pi vot and distally advance a clip advanci ng assenbly disposed wthin an

el ongate shaft extending fromthe housing to at_least initiate advancenent
of aclipinto opposed jaws fornmed on a AFf'&meY PukYNer 1095438 GNPV ar ¢ ;
further noving the trigger toward the cl osed position to cause the flexible
link to flex such that the clip advancing assenbly is maintained in a

subst antiralingyasbdrt gl isRRSANY QIVarded @ cAus€ bpgdsedBwhdrica Y aldgiehd Upthe 100873- 39
( END5523USN form ng assenbly is distally advanced to cause opposed jaws
formed elengateisheftdp clopejansk thenghy clesethe shipesiimed thsrebeessnand t hereby cl ose the
clip positioned therebetween, 22. The nethod of claim?21, further conprising
rel easi th L ; hids : J il to

b vot | Blan onpepEor AT AR Rl ing B Ragerfy ol SendoB oA R, Lo
assenbl yaus@ ghe fEnblaknkhodivlt ichmeppofite divdeterand proeinfallgxéticetheichik adveneing's

bet ween a thfgger insert coupled to the trigger and the clip advancing
assenbl §5°°22Y The nethod of claim 23, wherein novenent of the trigger causes
the trigger insert to pivot, thereby causing the flexible link to pivot.

25. The2pet hdte tletitddaofrela?d,2 1yWeBéreinnhd Nexiblk lipk attemisdengeeaaIepddrynse@npri ses a
feed bar having a coupling negber,forne% on a proxinmal end thereof and
coupl ed coupledia thetpgegriapgd theclip advancing assembly

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

pivot, thereby causing the flexible link to pivot.

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

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