CLI P APPLI ER CONFI GURED TO PREVENT CLI P FALLOUT CROSS- REFERENCE TO RELATED
APPLI CATIONS [0001 ] The present invention is a continuation-in-part of U S
Pat ent Application No. 10/907,763 filed on April 14, 2005 and entitled
"Surgical Cip Applier Methods,” U S. Patent Application No. 10/907, 764
filed on April 14, 2005 and entitled "Force Limting Mechani sm For Medi cal
Instrunent,” U S. Patent Application No. 10/907,765 filed on April 14, 2005
and entitled "Surgical dip Advancenent Mechanism™ U S. Patent Application
No. 10/907,766 filed on April 14, 2005 and entitled "Surgical Cip Applier
Rat chet Mechanism " and U S. Patent Application No. 10/907,768 filed on
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FIELD OF THE INVENTION
[0002] The present invention relates broadly to surgical devices, and in particular to methods and

devices for applying surgical clips to ducts, vessels, shunts, etc.
BACKGROUND OF THE INVENTION

[0003] In recent years surgery has markedly advanced through the performance of laparoscopic
and endoscopic surgical procedures such as cholecystectomies, gastrostomies, appendectomies,
and hernia repair. These procedures are accomplished through a trocar assembly, which is a
surgical instrument used to puncture a body cavity. The trocar typically contains a sharpened
obturator tip and a trocar tube or cannula. The trocar cannula is inserted into the skin to access
the body cavity, by using the obturator tip to penetrate the skin. After penetration, the obturator
is removed and the trocar cannula remains in the body. It is through this cannula that surgical

instruments are placed.

[0004] 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



feeding and form ng nechani sns require precise timng and coordi nat ed
novenent of conponents to operate. This need for precise timng and control
has resulted in the need for conplex nechani cal designs, thereby increasing
the cost of the clip appliers. Many prior art clip appliers also use a
spring-l oaded clip advancing assenbly to advance one or nore clips through
the shaft of the device. As a result, the jaws must contain a nechanism for
preventing accidental projection of the clip fromthe device before the clip
is fornmed. O her drawbacks of current clip appliers include the inability
to handl e an overload applied to the jaws by the trigger under a variety of
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[0006] Accordingly, there remains a need for improved methods and devices for applying

surgical clips to vessels, ducts, shunts, etc.
SUMMARY OF THE INVENTION

[0007] The present invention provides method and devices for applying a surgical clip to a
vessel, duct, shunt, etc. In one exemplary embodiment, a surgical clip applier is provided having
a housing with a trigger movably coupled thereto and an elongate shaft extending therefrom with
opposed jaws formed on a distal end thereof. The trigger is adapted to advance a clip to position
the clip between the jaws, and to move the jaws from an open position to a closed position to

crimp the clip positioned therebetween.

[0008] 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
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shoe can be slidably disposed within the clip track. [0009] A variety of
techni ques can be used to facilitate distal novenent and prevent proxinal
novenent of the feeder shoe. In one exenplary enbodi nent, the feeder shoe
can include a tang adapted to engage the clip track to prevent proxi nal
novenent of the feeder shoe within the clip track, yet allow distal
novenment of the feeder shoe within the clip track. The clip track can

i ncl ude several openings formed therein for receiving the tang to prevent
proxi mal novenent of the feeder shoe within the clip track. In another
exenpl ary enbodi nrent, the feeder shoe can include a tang and the feed bar
can include several detents formed therein and adapted to engage the tang
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can include a plurality of openings forned
non-limiting example, the feed bar can be coupled to the trigger by a trigger insert that is mated

to the trigger, and by a link that extends between the trigger insert and the proximal end of the
feed bar. The proximal end of the feed bar can include a coupler that is adapted to receive a
portion of the link. The feed bar can also include a distal end having an advancer that is adapted
to engage a distal-most clip and to drive the distal-most clip into the jaws. In certain exemplary
embodiments, the feed bar can be adapted to engage and initiate advancement of a distal-most

clip into the jaws prior to initiating advancement of the feeder shoe.

[0011] In another embodiment, a clip advancing assembly for advancing a clip through a surgical
clip applier is provided. The clip advancing assembly can be used with a variety of surgical clip
appliers, including those known in the art. In one exemplary embodiment, the clip advancing
assembly can include a clip track that is adapted to seat at least one clip, and a feeder shoe that is
adapted to slidably mate to the clip track and to move in a distal direction to move at least one

clip disposed within the clip track in a distal direction. The feeder shoe can include, in one



therein for receiving the tang to prevent proxinml novenent of the feeder
shoe within the clip track. [0012] The clip advanci ng assenbly can al so
include a feed bar that is adapted to couple to a novable trigger formed on
a housing of a surgical clip applier and that is adapted to slidably nove
distally when the trigger is closed to advance the feeder shoe and at | east
one clip disposed wthin the clip track. The feed bar can have a variety of
configurations, and in one exenplary enbodinent the distal end of the feed
bar can include an advancer that is adapted to engage a distal-npbst clip to
drive the distal-nost clip fromthe clip track into jaws forned on a distal
end of a surgical clip applier. In another exenplary enbodi nent, the feeder
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bar to a trigger of a surgical clip applier.

[0013] An exemplary method for advancing a surgical clip through an elongate shaft of a
surgical clip applier is also provided. In one embodiment, a feed bar can be distally advanced
within an elongate shaft of a surgical clip applier to distally drive a feeder shoe disposed within
the elongate shaft and thereby distally advance at least one clip. The feed bar can be distally
advanced by, for example, actuating a trigger coupled to a housing that is mated to a proximal
end of the elongate shaft. In one exemplary embodiment, when the feed bar is distally advanced,
an advancer on the distal end of the feed bar can engage a distal-most clip and advance the clip
between opposed jaws formed on a distal end of the elongate shaft. The method can also include
proximally retracting the feed bar within the elongate shaft while the feeder shoe is maintained in

a substantially fixed position.

[0014] 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



housi ng, thereby formng the clip disposed wwthin the jaw assenbly. The
trigger is preferably pliant relative to the clip advancing assenbly during
actuation of the clip form ng assenbly. The <clip form ng assenbly can al so
be pliant relative to the jaw assenbly during actuation thereof. [0015] In
ot her aspects, an overload nechanismis provided for use wth a surgical
device. In one exenplary enbodi nent, the overload nechani smcan include a
force-receiving nmenber pivotally and slidably disposed in a housing and
having a surface with a first end and an opposed second end, and a bi asing
assenbly di sposed in the housing and adapted to resist novenent of the
force-receiving nenber. In an exenplary enbodi nent, the resistance increases
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[0018] In another enmbodinent, a surgical clip applier is provided having an
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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 biasing
assembly can also have a variety of configurations, but in one exemplary embodiment the
biasing assembly can include a spring disposed around a spring post, and a plunger slidably

disposed relative to the spring post and having a head formed thereon and adapted to compress

the spring upon slidable movement of the plunger toward the spring post.

[0017] In another embodiment, the housing can include a pivoting assembly that is coupled
between the force-receiving member and the biasing assembly such that pivoting assembly is
adapted to transfer a force applied to the force-receiving member to the biasing assembly to
overcome the resistance. In one exemplary embodiment, the pivoting assembly can include a
toggle link that is pivotally coupled to the force-receiving member, and a pivot link that is
pivotally coupled to the toggle link and that is adapted to apply a force to the biasing assembly

upon pivotal movement thereof.



thereto, an elongate shaft extending fromthe housing with opposed jaws
formed on a distal end thereof and novabl e between an open position and a
cl osed position, and a canm ng assenbly disposed within the housing and the
el ongate shaft and coupled to the trigger. The canm ng assenbly can be
adapted to apply a closing force to the jaws upon actuation of the trigger
to nove the jaws fromthe open position toward the cl osed position. The
camm ng assenbly can also be adapted to transfer the closing force to an
overl oad nmechani sm di sposed within the housing when the closing force is
greater than a resistance of the overload nmechanismthat is applied to the
camm ng assenbly. In an exenpl ary enbodi nent, the resistance of the overl oad
mechani f i : n
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adapted to pivot upon pivotal novenent of the profrl
mechanism, in one exemplary embodiment the camming assembly moves relative to a force-

receiving surface of the overload mechanism such that the closing force of the camming
assembly is applied across the force-receiving surface of the overload mechanism as the trigger
is actuated to cause the camming assembly to move the jaws from the open position toward the
closed position. The force-receiving surface of the overload mechanism can be adapted to resist
movement in a proximal direction and the resistance can increase as the trigger is actuated to
cause the camming assembly to move relative to the force-receiving surface and to move the

jaws from the open position toward the closed position.

[0020] In another exemplary embodiment, the overload mechanism can include a housing having
a profile link slidably and pivotally disposed therein and having the force-receiving surface
formed thereon and positioned adjacent to an opening formed in the housing. The force-
receiving surface can include a first portion that is adapted to receive a force for pivotally
moving the force-receiving member within the housing, and a second portion that is adapted to
receive a force for slidably moving the force-receiving member within the housing. The

overload mechanism can also include a biasing assembly that is adapted to apply a resistance to
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link, and that is adapted to slide upon slidable novenent of the profile
link to apply a force to the biasing assenbly to overcone the resistance.

[ 0021] Methods for applying a surgical clip applier having an overl oad
mechani sm are also provided. In one exenplary enbodi nent, a closing force
can be applied to a pair of opposed jaws forned on a surgical clip applier.
The cl osing force can be effective to nove the opposed jaws from an open
position to a closed position. Wien the closing force is greater than a
threshold force of an overload nmechanism the closing force is transferred
to the overload nechanismdisposed within the surgical clip applier. In an
exenpl ary enbodinent the threshold force of the overload nechani sm
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i ncl ude ng assenbly that 1s adapted to apply the closing force to
the jaws, and that includes a roller nenber that rolls across the

for ce- (@094 Meﬁ@defcérapplwmsa surgical cbip rppdier kpving anovgppad mechapismrase Plavvs The

t hresh r r menber
rolls {:oglé(%g ?rh(él% TS §59¥§%%?c@%ﬁﬁeg Pﬁ%ggr&?&r}dnpa&%ﬁc u(fgfaspav\r%gr({[)? Se&}r ol l er
menber jav fofmalcsnassurgiclictip tapjplivr t irbencl@ﬁng fece danrbe effeedeity nfoge eecuppoded t he

force-recejiving el enents can pivot the closing force is greater than the
t hr eshdAve ﬁwe@opmsmgﬁoeﬁbsqddrqsgwn a/the Jp9iRs fpEceys ereztel ian g portion of
the fomgshordefsﬁdewaﬂo%rmmech&mn e 8351ﬁ§ﬁ)?ée\’i§ R GLABBhEARIBAd de 1T the
closing torce 1s greater than threshold force. In an exenplary

enbodi mhamstrm@spdsadasmblncthé ourgisalrdiguipplésd. ﬁmarmxwmlatrhembodlo@nt thegbiestiohdy

el emen Itf {/tﬁ r thr ho's% ]; eCe sr oV, gfro S| Q 1? o a

f or ce- %‘8%? ﬁaveéoéﬂﬁﬁf “‘T’bﬁ‘féﬁfﬁﬁ HaYs 4 B}af geag’upgregf i0 foyardn i er
i's proviedgske@pekiiibn.can i nclude a clip advancing assenbly coupled to a
trigger and adapted to advance at | east one surgical clip through an

el ongate shaft exten froma hoysing, and cl.ip form ng assenbly coupl ed
to a uWQ}ébWhéJﬁahe efveg éﬁwp@ma@pﬂla‘(eea éarjewficggﬁwworﬁo&n@a BROUMEA L ol end

of the tlﬂe‘ &@Héatdemééi'n%ﬁl"smtc‘an firR:'iJHeaa tﬁh‘:@gé&:ﬁjmg él!:rh@nt tﬂ_dﬂ?s ddaf QS% re€@Ve fife coupl ed

to the housing and adapted to actuate the clip advanci
closing force, and a biasing assembly that is adapted to resist movement of the force-receiving

element in response to the closing force. The surgical clip applier can include a camming
assembly that is adapted to apply the closing force to the jaws, and that includes a roller member
that rolls across the force-receiving element as the closing force is applied to the jaws. The
threshold force of the overload mechanism can increase as the roller member rolls across the
force-receiving element. In particular, when the roller member rolls across a first portion of the
force-receiving element, the force-receiving elements can pivot if the closing force is greater
than the threshold force, and when the roller member rolls across a second portion of the force-
receiving element, the force-receiving element can slide if the closing force is greater than the
threshold force. In an exemplary embodiment, the threshold force required to pivot the force-

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

[0023] 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



assenbly and the clip form ng assenbly. In an exenplary enbodi nent, the
trigger has two sequential stages of actuation. The trigger can be
effective to actuate the clip advancing assenbly during the first stage of
actuation, and it can be effective to actuate the clip formng assenbly
during the second stage of actuation while being pliant relative to the clip
advanci ng assenbly. [0024] In other enbodinents, a surgical clip applier is
provi ded having features to prevent wunintentional clip mgration, for
exanpl e during shipping of the device. In one exenplary enbodinent, a
surgical clip applier is provided having a clip advancing assenbly with a
pusher nmechanismthat is disposed within a clip track and novabl e toward
the ja . | | i j [ ' The
pushier Hoaphed BAUARES By oRMER) bhedln SUREARTAN ORI B PR 20K o
pr eventlipnTint teiggéraambe noupdetetnttheotiousing apdi sdaptedrie attaate sha aliptadvancirtghe cl i p
track, but jt n he adapted t ve when the cli.p advanci ng ,assenbly is

act uat éﬁFe{"Bly 6533%‘5@ fsﬂ’élgﬁ Gﬁ?g‘:ﬁlyxle ﬁgﬁfgmlgﬁyﬁrgqop&en?,dgezg]gg%ﬁap iwﬂ’/ar i ous

t echni quipentfABap® ofabdatich. JBREFiZiR chd bSdffRfivdRtaora the BysaRand®ehani sm and
aclip track, in one enbodinent the clip track can include one or nore

pr ot r ugbsemblyrduring the fimestagsol apiation, anshit s bedfiertivefe agluatedhe ehrciormingm t o
5 il . 5 o i, o
P hanres Rl R i fePordiFadt o Bk fiffapilebein M RGEIBTD AR aoallin (°TST

t he feaskemdly.to generate friction with the feed bar. The defl ectable tang
can include a lip formed thereon and adapted to engage a correspondi ng

ridge f in the feed bar. .In yet anather. enbodi nen t.he pusher
rechant SRR i peherarbadikars F sveicalic e R ViR P ng BRbiren g SrORRL  on wi th
the cl iyRinten@ibkal clip megat &iT B Ex AR Ple dufiRP SKFsing bEBvabvise. emionB ekéifiplalyong a
length of the clip track can bias the pusher nechanismfroma substantially
V- shapémbedigsst, aseigidabelip appbetds prstyited haviag p glip advaneing assembly. widle  pusher t her eby
gener at i f Ll 6L Qe . anoly ' : ' clip

appli e?ﬁﬁgganb{%%glgg ‘ﬁ?é%%“g‘lhé}‘ ﬁgﬁ@.{fﬁg W ?ﬁ({vg g?&?‘gg?rg J%gé(ﬁﬁvg%%ﬁdpl ed thereto
and a gphadlity ektlgndeqgntidibriefortberjanist The ppshsetie¢hanismf can e ddapedto gahabtal end

thereof. A clip.track extends through the shaft d is adapted to retain a
pl ur al ifiigpogsvith the ghip 15%5( t?ﬁéevswrl@ﬁl%a}%oeﬂi ROvERISRY b atshet BETRRSMAEEA, { coder

shoe shiddalacHibaPREsHbdvhdaited t& Hove When the rcﬁsrzd@aﬂelin dabRl Lac@skkarre the
plurality of clips through 'the clip track. The feeder shde can be
advance the pusher mechanism distally.

[0025] While various techniques can be used to generate friction between a pusher mechanism
and a clip track, in one embodiment the clip track can include one or more protrusions formed
thereon and in contact with the pusher mechanism to generate friction with the clip track. In
another embodiment, the pusher mechanism can include a deflectable tang formed thereon and
biased against the feed bar to generate friction with the feed bar. The deflectable tang can
include a lip formed thereon and adapted to engage a corresponding ridge formed in the feed bar.
In yet another embodiment, the pusher mechanism can have a cantilevered configuration to
generate friction with the clip track. In one embodiment, opposed sidewalls extending along a
length of the clip track can bias the pusher mechanism from a substantially V-shaped cross-

section into a substantially straight cross-section, thereby generating friction.

[0026] In yet another embodiment, a surgical clip applier is provided having a housing with a
trigger movably coupled thereto and a shaft extending therefrom with opposed jaws formed on a

distal end thereof. A clip track extends through the shaft and is adapted to retain a plurality of
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configured to generate friction with the clip track to resist unintentiona
novenment of the feeder shoe. For exanple, the feeder shoe and/or the clip
track can include at |east one of a protrusion, a deflectable tang, or

ot her surface feature adapted to generate friction with the clip track. In
ot her enbodi nents, the pusher can include a deflectable tang with a lip
formed thereon and adapted to engage a corresponding ridge fornmed in the
clip track. Alternatively, or in addition, the feeder shoe can have a
cantilevered configuration to generate friction with the clip track. The
clip track can include a support surface with opposed side walls extending
thereal ong, and the feeder shoe can be slidably disposed between the
opposed;: e i . . from a
subst gl Ty el M BRBCARIIS IR S oo ATY IRphER I FAREIH

Cr 0ss- srack amimdaptbe toedaly aperthe plutahiey 6ffdlips thoough[thOA i trdck. Yt faedert shee can be

enbodi nent , surgical .clip. lier i rovi ded, having a housi.ng,.a, shaft
oxt endi A IFE P EREerHB fastiog M e £lih fackaB acsi SiateatipRAl el BAMLP dfesesier ond of
the shafde. Fod AN, AWk febdor SRELINGR teScHiplrab b BArEAEL S fNeastofd bffh fro@esion,
extendi ng through the shaft and adapted to retain a plurality of clips, and

a cl i p aplgBentableiianpes ethenpurfice feahue adapgedite gererain fricsign pritidhe elijscknde t he

pl ural i of, cl.ips througah t | ip i.nho. t LSt econd

Pave A Siplipfi 5 BURE ol Syl AdRRRE A S A okl Blr RSl

nmov eeatapidd tbRegapkiaofyspdading 3idpe ermbd drtheblipascka AlemeRively, omipptddiddn,t o t he

clip pusher that is greater_ than afbiasjn reated between khe clip
e

f
pusher thefgeder phoecpp paveracaptileyergd gpnfieyrasion 9%&%%%%&@%%&%&@, tracke TRE i p
pusher .fagad lnlfﬁj&u(%iagéu?ﬁél{‘ rf%ewlo;msfeegﬂs%us BRERA %@f&ﬁﬂgpsnaqhéo b:)fs

the clip pusher wt ecliptrac The bi asi ng nechani sm ¢an be, f

exanpl dseder shootanus shidatily dispasedbetween diei qpppsgd isislewalds. Ehedappbseditsidsivalls eamg

f d N her.. di . the clip. nush h
bt e eder e P01 R Sbsianflof | ShaseiRRSs AR Rimh AP abwc 0, 1o ve

pusher c}(ﬁs.bécﬁsgdhap'bﬁ}}'l%diheiahﬁg(t:ﬂidti@n_t rack. The clip track can optionally be
sized to deformthe clip pusher to create a biasing force between the clip

track and the clip pusher. In an exenpl ary enbodi nent,

the clip pusher is

def | ec{@l7hin Yehanathergmbodimens, draigah ghip fapbicris ppvidediiay inga BFF_B&@S‘E‘ froma
subst a'&&ﬂeﬂ&ih%’ ermetHé‘H&Qir&E Afsk hid deo éi%é‘ﬁﬁﬁme@ bn bl 8RS the'sRAft Arfel ad‘é;ﬂ@& eby
generating friction. -9770029] In yet another enbodi nment, a surgical clip
appl i erto feseipe ssuel detrdbatviesy, f dmpttrack sxtendipg twaugh the shaft and adapted to retain a

plurality of clips, and a clip pusher disposed within the clip track and adapted to advance the

plurality of clips through the clip track and into the first and second jaws. The clip pusher can be

biased within the clip track such that movement of the clip pusher is prevented unless a force is

applied to the clip pusher that is greater than a biasing force created between the clip pusher and

the clip track.

[0028] In one exemplary embodiment, the clip pusher can include a biasing mechanism formed
thereon and adapted to bias the clip pusher within the clip track. The biasing mechanism can be,
for example, a protrusion formed on the clip pusher, or a deflectable tang formed on the clip
pusher. In other embodiments, the clip pusher can have a width that is greater than a width of
the clip track such that the clip pusher is biased within the clip track. The clip track can
optionally be sized to deform the clip pusher to create a biasing force between the clip track and
the clip pusher. In an exemplary embodiment, the clip pusher is deflected by the clip track such
that the clip pusher is compressed from a substantially V-shaped profile to a planar or flattened

profile, thereby generating friction.



clip fromfalling out during formation. In one exenplary enbodi ment, an

i nproved endoscopic surgical clip applier is provided having jaws which

cl ose together to approxinate tissues to be clipped, a push rod adapted to
close the jaws, a trigger adapted to actuate the push rod, and a ratchet
mechani sm adapted to prevent the trigger fromopening during at |east a
portion of a closing stroke. A preloaded joint is formed between the push
rod and a |linkage coupling the push rod to the trigger. The prel oaded joi nt
is effective to maintain the jaws in a substantially fixed partially closed
position when the trigger is partially opened during a closing stroke to
retain a partially formed clip between the jaws. The prel oaded joint can

also b t j i . i Jhgt i j ition
b e YRS prdiner TRoBARI o ki aRia? i Qibiets BroviaiAPingRtdies {olheifP 1 ©
can havhp fromdulliag putoduringibingtioat noore, exbuplarynendboeireerts oahi imgnd vetl lredospomt oaded
joint is a biasing elenent ,that is adapted to bhe compressed by the push rod
Jduri ngS‘éFglcéP%’é’iaHBﬁ%rt‘? Brl?é(‘,deghﬁ“?wsivg“ %?é%ﬁe?'berg%?rﬁp%&mammeﬁ?‘f?@ 9 B‘?ce to
the pugfppeada ymﬁmod Bfapteditd OREe 1he javidh trighet ¥dapRERES fotuatd thelpusiStdda®d £meNt can
be, for exanple, a cantilevered beamor a spring. In an exenplary

enbodi masehtet mgchanisgi adapted iteipient the tpagd frogtopeningtdyeing abloryi @ portiomoie ar e

di sposed . wi t hin r . £Qr. ' ' i

canti 1 SHPEA DSt ol RERE ol il Tk b bR iR (P AR sl 20t e

di st al Ipysh rbl ¢o the Gégier.CalNe preadedbin® adffeytiverto madtttain ititkgjas/s iros sebdtantidiBr ei n and
adapt ed té) mai nhtain the spring at .a substantially constapt, | oad as the

spri ng Iixe passﬂ{}rfé%sgemu?w erhthe {tiggeR i péma@x@Peﬂﬁﬂéurlp%@goswgﬁtra'fes@ be

adapt edethif 4 gﬁﬁﬁytforh{aa cﬁpmetwfﬁ flfé[i&w% Ufﬂle)brélgﬁéﬂ?&ﬁi @ggésfogﬁ%aaﬂted @ yet

anot her enbodi nent, a surgical clip pliter 1's provi aving a handle with
a shafaingain ¢hreciushy radhisrassibsantiajlx fised position whrilealldivintgthe inkhgotto mowe shaft, a
jaw cl osin chani sm extending through the shaft and coupled to the jaws,
and a Ppﬁﬁgggﬁadapted to actuate the jaw closing nechanismto close the
jaws. A preloaded joint is fornmed between the jaw closing mnechanismand the
t ri ggef003anThé preloadeiojpinit gair lethe aavafiéte \w€ tonfigutatiops, buvimonhakmbadineut thef t he j aws

when the trigger .is partially opened duripg a closing stroke.. |n one
enbodi PEsktaded fpint is 2 pigsing alemepy gt laaqdﬁpfstg tgbe ﬁ?mwessaﬂsw@w@ r‘tf'e‘J‘E’cB‘ﬂrﬁr essed by

a por ticRRin@ktbIRE ah PGk A il tHREHF A PR HEUDICB % the pRLPRRGhed (thOHfgger i€ SPring
e i 4 10

can be formed from ftor anple, Nitinol. I'n another enbodi nent, -

partially opened. The biasing element can be, for example, a cantilevered beam or a spring. In
an exemplary embodiment, a proximal end of the push rod and the biasing element are disposed
within a recess formed in a coupling mechanism, and the cantilevered beam or spring biases the
proximal end of the push rod distally. The recess can also optionally include ridges formed
therein and adapted to maintain the spring at a substantially constant load as the spring is
compressed during a closing stroke. The ridges can also be adapted to prevent the spring from

fully compressing.

[0031] In yet another embodiment, a surgical clip applier is provided having a handle with a
shaft extending therefrom, jaws formed on a distal end of the shaft, a jaw cldsing mechanism
extending through the shaft and coupled to the jaws, and a trigger adapted to actuate the jaw
closing mechanism to close the jaws. A preloaded joint is formed between the jaw closing
mechanism and the trigger, and it is configured to prevent a clip from falling out of the jaws
when the trigger is partially opened during a closing stroke. In one embodiment, the preloaded
joint can be a spring adapted to be compressed by a portion of the jaw closing mechanism during

a closing stroke. The spring can be formed from, for example, Nitinol. In another embodiment,
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the prel oaded joint can be disposed within a recess fornmed in a coupling
mechani sm ext ending between a push rod and the trigger. The prel oaded joint
can be adapted to be conpressed by the push rod during a closing stroke.
[0032] In other aspects, a surgical clip applier is provided having a

housi ng, a shaft extending distally fromthe housing, first and second jaws
formed on a distal end of the shaft, a trigger novably coupled to the

housi ng, and an anti-backup nmechani sm adapted to engage the trigger when
the trigger is released during at least a partial closing stroke. An
assenbly is coupled between the trigger and the jaws and it can be adapted
to maintain the jaws in a substantially fixed position to prevent clip

fallou ry I Ji.al i,ng

st oke 03 To L SATE aoad Sl BT e e th o BT mBAR LA cxfene

pr el oadewvepwa phshfrod ardithichegger nThé preloadédjbat namriy: Alapiod to bncafipredsed Bptenbl y in
a fixed positiqgn a d allowng a portion of the assenbly to nove proximally
when t B8 rtofjﬂt]%?g’l’ opigg &4k during at least a partial closing stroke. In
certain aspects, the preloaded joint can be forned between a push rod

adapt eq!odaz; aixt dkts, & SiRgRYPEliptdpPli¢ra¥\brovRled hdRg & Réudim/a shaéektéhdepup! i ng
mechani sm for coupling the push rod to the trigger. The prel oaded joint can

mai nt aidistallydromythg howeing, dirst and secone insystfparedi i @stall ang\aif g shA®. a igess! | ng
mec h?“'n?d%rlBlgslHﬁr’P‘{é‘ds h Oih(m%'Aﬁyamrhnhkb%cﬁ%rﬁ%'am'srﬁ ad t@@&)eé?lggﬁeé‘ Gigddkr | €aSt 2

parti al certalrn exe enbodi nment s pr ‘oaded
] 0i nt ivthea theprlggtg mjneﬁpml&tﬂlrmget least n paftial Josing stokeada dstembdp u;p:loup\lgd mechani sm

[ 0034] The resent tlon rOV|de exenpl ary. t echni que al i gni ng
LCl 1 EER T aBiEa AN GRS LC e tHIE] @ MATRORY PSP gSHorelh appier
and pr gfxed 1tY0nft@rpré%htrEl@'fﬁ‘l'ldiﬁ %E@the@ﬂlg@risr}eﬁhde@@lﬂﬁﬂé atfedsh a ph@ial @¥GEnguri ng
clip formatio one exenplary embodinent, a surgical clip applier is

provi dettokeavi ng a shaft wi th proxi mal and di st al ends, opposed jaws fornmed
on the distal end of the shaft, and a gui de nenber coupled to the jaws and

navt 19 6635344 GNP ERANIRIN HIRHIPCRIRANE AURRLE o iR Rf 1P

|ntoteo omalntaln iI‘n-al i gnment  w
oppos edoy maistamsngoppard edlof thg assembiyne adixied pemteaorndrrdeﬂaldw1n'§t'eepc&tlbrguhhat

mechani sm 6& n al so be.ad ptg &% abut . a aé an inferior suqface oL
| east &HBOL: BN Pé‘”ﬂ'i“?@y “BeER ‘fﬁ%ﬁﬁﬁ&d Being #fdeashpBUtal SIoRRe 9K it or
preventy ¥&faid £pbctdlRVerBIRAdEN joinb €anBel fBrmdd Between-alphish rod adapted to advance a

cam over the jaws to close the jaws, and a coupling mechanism for coupling the push rod to the

trigger. The preloaded joint can maintain the push rod in a fixed position while allowing the

coupling mechanism to move proximally when the trigger is released during at least a partial

closing stroke. In certain exemplary embodiments, the preloaded joint is a spring disposed

between the push rod and the coupling mechanism.

[0034] The present invention also provides exemplary techniques for aligning a clip with
opposed jaws formed on a distal end of a surgical clip applier, and preferably for maintaining the
clip in alignment with the jaws during clip formation. In one exemplary embodiment, a surgical
clip applier is provided having a shaft with proximal and distal ends, opposed jaws formed on the
distal end of the shaft, and a guide member coupled to the jaws and having an alignment
mechanism formed thereon and adapted to guide a clip into the opposed jaws and to maintain the
clip in alignment with the opposed jaws as opposed legs of the clip are closed. The alignment
mechanism can also be adapted to abut against an inferior surface of at least a portion of a clip

being formed between the opposed jaws to limit or prevent vertical movement of the clip, i.e.,
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pivoting of the apex and legs in a superior-inferior direction. [0035] The
al i gnnent nmechani sm can be fornmed on various portions of the clip applier,
but in one exenplary enbodi nent, the guide nenber is a tissue stop having a
distal end with a recess fornmed therein for seating a vessel. The alignnent
mechani sm can be a ranped nenber protruding froma superior surface of the
tissue stop. In an exenplary enbodi nent, the ranped nenber increases in

hei ght froma proximal end to a distal end of the tissue stop. [0036] In
anot her enbodi nent, a surgical clip applier is provided having a shaft,
opposed jaws fornmed on a distal end of the shaft and adapted to cl ose
together to approximate tissues to be clipped, and a clip advancing

assenbl ggggﬂhga&%gglS%gggagmﬁxﬁpﬁﬁ&mgggeagﬁpted to advance a clip into

t he opSos | aws ncer rde’1s sposed just proximal to the opposed
jaws and is adapted to guide a clip being advanced by the clip advancing
assenbl[§035hThe aligamepposddnisanen be Torered duaaters pydiahe of the dbie applapstedit o al i gn

the clip with,the osed .jaws, The advancer quide can als adapted to
e ¢ e hetnpiary SoBPEERS eiiibinannet A T oGt hitng AR calriEaReER:

0ppPOs edorhRWeherdiR 9t Gbatlng aoRkieR ThENRMReAT MeEROH AR BE & rarﬁﬂﬂﬂ rAéhipercer gui de
can be forned on a tissue stop_ coupled to the op ?osed and having a

r ecess pfasiugding from a senesipasurface of the tissye stond Imeregreawplary emb@@meob thejramped

therei %emTa'%Pm@QX?e@?r? e'fg)?n Qﬁﬂax'ﬂﬁal e tEaibar %@é}?e tlﬁs%({éggtﬂ%”e”ber protrudi ng

above a superior sur e t1ssue stop. r aspects, an
i nproved endoscopic surglcal clip applier is provided having jaws which
cl ose {361 meanother elppodimentas surgicslsuipsipplierbeprovidpd buivimg]d slalft; bmpsaﬂjam ci ng

assenbl e t o,sequent L.ur s into the

j ans. W‘gﬂﬁg dgﬁﬁ‘?l(‘fﬂd Prgﬁ‘ﬁ F d Jp%igi?t#g’néﬁ‘sea%f%&erg ??ﬂina 5‘8 8 QPposed j aws
and i s cAgiRAt 8 & Gipady sHtirdsahblg ﬁnoaatqy lc@udm&l t0GhePshdARGE dddpyed B @dvalce B
advanci ng assenbly into the opposed ja and to limt or prevent vertical

novenesp oo theeppese javss Arhadvangep guide weilwgsqddum@@améhﬁ enpeseshipys anl j aws.
| t
coupt odt AP B lige 4 O SATPaR andd bR afefl RSerh ) TG bRl BAE, © O

adapt ed@'ht advancei gueietcas beu aaddpt‘efelrte ialigrt the alip gith tlkaeogpaml me!; hThe slvarcet guide
clipped. In cer

r enbodl nt s ui de. nenber increases
' her G alFe Brpdapisd a0 [oher AEvegianieel Aokl 51 i Bened betuerped gui do
nmenber oppRRePpwadapt ed to abut agalnst

[0037] In certain exemplary embodiments, the advancer guide can be formed on a tissue stop
coupled to the opposed jaws, and having a recess formed in a distal tip thereof and adapted to
receive tissue therein. The advancer guide can be in the form of a ramped member protruding

above a superior surface of the tissue stop.

[0038] In other aspects, an improved endoscopic surgical clip applier is provided having jaws
which close together to approximate tissues to be clipped and a clip advancing assembly adapted
to sequentially advance a plurality of clips into the jaws. A ramped guide member is positioned
just proximal to the opposed jaws and is adapted to align and guide a clip being advanced by the
clip advancing assembly into the opposed jaws, and to limit or prevent vertical movement of the
clip as the clip is being formed between the opposed jaws. In one embodiment, the ramped
guide member can be formed on a tissue stop coupled to the opposed jaws, and the tissue stop
can include a distal tip adapted to receive tissue therein to align the jaws with tissue to be

clipped. In certain exemplary embodiments, the ramped guide member increases in height from
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an inferior surface of at least a portion of a clip being forned between the
opposed jaws to limt or prevent vertical novenent of the clip, i.e.,
pivoting of the apex and legs in a superior-inferior direction. In an
exenpl ary enbodi nent, the ranped gui de nmenber has a maxi num hei ght of about
0.025", and/or it is inclined at an angle in the range of about 5 to 45.

BRI EF DESCRI PTI ON OF THE DRAW NGS [0039] The invention will be nore fully
understood fromthe follow ng detail ed description taken in conjunction

wi th the accompanying drawi ngs, in which: [0040] FIG | Ais a side view of
one exenpl ary enbodi nent of a surgical clip applier; [0041]] FIG IBis an
expl oded view of the surgical cIip applier shown in FIG 1A [0042] FIG 2A
is at [ [ shown
o 1 APl G UBALERL RS PRSRIBLY eftlc hefiofi o bEAaditd B BRPucaf 010

s hown ian irfferéor sdface JfAOK44t alﬁo&on&ﬂ)alcﬁp beinpg damed datwaden tﬁeeogpawdrjmvﬁtorlemt

e kPR S eaiokal PrCH- b Dol ik bnS a8 1G5 kb BBt oL Y i
3Ais ﬂlé&fan'h%Ym &Ien%lsfr?%ﬁﬁ%dﬁ{éﬁﬁ tlfe%mH&ﬁngé Retb& Ha@‘é’n’i&‘irﬁhrﬂ%ngﬁﬁ@feﬁm y
shown in Is a bottomview of the feeder shoe

shown |ahomK)@253And/pow4selpclme¢at aIAarlg%emth¢ Hagpelabpuicl’itodS%i ew of a feed bar
that is configured to advance the feeder shoe of FIGS. 3A and 3B t hrough

the ja ' ﬁﬁg@j Qngﬁ' GS. 2A-2D; [0049] FIG 4B is a side
vieM/o?“?ﬁE?%?§§9ﬁz enéyggﬁt e ?@ggbbar shown in FIG 4A and the proxinal
end of the jaw retainer shaft shown in FIGS. 2A and 2B, showi ng the feed bar
in a {1@9ilbxinvedtiomosill heasare iﬁdtyur{da(stb@]i fiehGhe Atlovsngdstaittd desaiption takke f eed
bar and jaw r tal r, shaft shown ﬁ showing the feed bar in a

di stal ! ‘é"e‘u'}‘}ﬁgl? i’vllgﬁhe a[cﬁ%lﬁnyﬂgdra‘ﬁ'ﬂgf éng €PHe view of another embodiment of
a proximal end of a feed bar shown in connection with the proximal end of
the | ayoo4e] RIGarA ishaide vidwwvhondexbintlary ehbativdent Bf a stk@ianglip dpptie eed bar in

t he proxi mal - nost position;

[0041] FIG. 1B is an exploded view of the surgical clip applier shown in FIG. 1A;

[0042] FIG. 2A is atop view of a jaw retainer assembly of the surgical clip applier shown in

FIG. 1A;
[0043] FIG. 2B is a bottom view of the jaw retainer assembly shown in FIG. 2A;
[0044] FIG. 2C is a side view of the jaw retainer assembly shown in FIG. 2B;

[0045] FIG. 2D is a cross-sectional view of the jaw retainer assembly shown in FIG. 2C taken

across line D-D;

[0046] FIG. 3A is a top view of a feeder shoe for use with the jaw retainer assembly shown in
FIGS. 2A-2D;

[0047] FIG. 3B is a bottom view of the feeder shoe shown in FIG. 3A;

[0048] 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;

[0049] 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
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[0052] FIG 4E is a side view of the feed bar and jaw retai ner shaft shown
in FIG 4D, showing the feed bar in a distal-nbst position; [0053] FIG 4F
is a side view of yet another enbodi nent of a proxinmal end of a feed bar
shown in connection with the proximal end of the jaw retainer shaft shown
in FIGS. 2A and 2B, showng the feed bar in the proximal-nost position;
[0054] FIG 4G is a side view of the feed bar and jaw retai ner shaft shown
in FIG 4F, showing the feed bar in an internediate position; [0055] FIG
4H is a side view of the feed bar and jaw retai ner shaft shown in FIG A4F,
showing the feed bar in a distal-nost position; [0056] FIG 5A is a side
perspective view of an advancer that is configured to couple to a distal
end of the feed bar..shown in FIG 4A; [0057] FIG 5B is a side perspective
vi ew ofPTXBRIHBYSt BRI rent of an advancer that is configured to couple to a
distal end of the feed bar shown in FIG 4A; [0058] FIG 6Ais a

Cr 0Ss- $6050) BI@/4Cvisawidefvidav 6f thp feed \banaidjaw actaiaeishyft skéwie i FIG: UBJsowide | aw
retai ner assenbly shown in FIGS. 2A-2D, the feeder shoe shown in FIGS.

3A- 3B, thenfged bas in adistal most RAHIM: in FI G 4A, showing the feed bar in an
initial, proximal position relative to the clip track of the jaw retainer

assenblrygs 1&9&5% & la%de%w of éhoa{e%&b&ﬁﬁfehpml re{xlﬁl\aa én‘d &f*aqfe&i b smvmc' ng

assenblysovvnln -14 show ng the noved Iin a distal
di rect .comec@m@m]. thélp@)xlﬁl@i ¢rsl Qf the jowgetginet shaﬁahowm mAFI@‘S 2Aeind 2Bp shwawiagci ng

assenbl hown . showi ng the feed bar noved further distally,
therebﬁﬁw’%@fﬂ?ﬂi W‘B%’aéfmgﬁé’ss‘gﬂ‘& a clip supply disposed distally of the
feeder shoe in a distal direction; [0061] FIG 6D is a cross-sectional view
of the [6052pFEGIVABE anleasseobhy feel (bm’laddlja\F kétain&Ghaft Siow idFIGN4D] shediidzar
returned to_ the |n|t|al proxi mal position, shown in FIG 6A while the

f eeder thefsed basanad ISB‘ WASHPSFIt®Wimi n i n the advanced position shown in FIG

6C, [0062] FIG 6E is a bottom perspective view of the advancer shown in

FI G ggows;pf@ o IWafsfab Riew &eye@ hhdthdrea®bditfent d¥8 pra¥indaBLR SYSS feBP B FROWn ShOWN

in Fl D, show ng the "advancer in a proximal-nost position;
in connection with the proximal end of the jaw retainer shaft shown in FIGS. 2A and 2B,

showing the feed bar in the proximal-most position;

[0054] FIG. 4G is a side view of the feed bar and jaw retainer shaft shown in FIG. 4F, showing

the feed bar in an intermediate position;

[0055] FIG. 4H is a side view of the feed bar and jaw retainer shaft shown in FIG. 4F, showing

the feed bar in a distal-most position;

[0056] FIG. 5A is a side perspective view of an advancer that is configured to couple to a distal
end of the feed bar shown in FIG. 4A;

[0057] 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;

[0058] 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;

[0059] FIG. 6B is a cross-sectional view of the clip advancing assembly shown in FIG. 6A,
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[0063] 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; [0064] FIG 7 is a side
perspective view of a pair of jaws of the surgical clip applier shown in
FIG IA [0065] FIG 8 is a side perspective view of a camfor use wth the
jaws shown in FIG 7; [0066] FIG 9 is a top perspective view of a push rod
that is adapted to couple to the camshowmn in FIG 8 for noving the cam
relative to the jaws shown in FIG 7; [0067] FIG | QAis a top view of the
cam shown in FIG 8 coupled to the jaws shown in FIG 7, showing the camin
an initial position and the jaws open; [0068] FIG 10Bis a top view of the
cam sh 1 I . i shown in FIG 7, showi ng the cam
advanc%b@trh%tf%g l%émﬁ@'ég#lgldat(k%afg%gi@ﬁsa cl osed position; [0069] FIG | 1A
is a top perspective view of a tissue stop that is adapted to couple to a
di st al [@)68] FI&F. 6€Hea ctaspsactiand visw efithe plipadvancingzasemblyshowvy isHéwaBi n FI GS.
2A-2D; 15 070],.EL G B.is.a to spect | ' of odi ment
of a ¢ pictiine (R fsa et Moytd nfekPotel P ARHTBFTAL UE R B0 LI SRR (e
j aws adi¥psdeddistally iofichetfbelef blide inladisad dizedtionf or mati on; [0071] FIG 11Cis a
side view of the tissue stop shown in FIG 11B; [0072] FIG | 1D is an

enl arg ' of the tissue stop shown.in FIGS. 11B and 11C 0073] FIG 12
is a tBMi ﬁ?ééb i3 3 grose-sectiond V_eﬁpw Bhge e @fivea?l%f%Sﬁma@psﬁP@P T FiSht n FIG 1A
Show NghdwiRg tHe F8dibas tRRMENRWe irfitidT! froximhlpRRn! sHHME0n PEGVELWHiRGh¢ aWS Shown
in FIG 7; "[0074] FIG 13 is a side, partially cross-sectional view of the
handl e fgsdertshomangf cliprsepely refhainlin the iagvanggshpasiionshewwm i IGFI6G; | A; [ 0075] FI G
14 is a side perspective view of a trigger insert of the surgical clip

appl i er I A, L E ' | r ] i of one
hal f OEO%Bfggj 6Eal? g(l:)((g)%itjopr*l g‘r:rsé)%gtz ?lé‘egu"?él? ca l%:cl%f %Owgggll:?g'rﬁgﬁ%%%?ﬁ% ‘l_:ﬁ}é" | A
[ 0077] tHelcdGp trhbiBof the favstetingd @ssembbit shoen\in BIGS 2 A-PIB, sholvarg thahdvaatertime feed bar
coupl er sho in FELG 15A; [0078] FIG 16 is a top perspective view of a

f1 exi bPEXIMHNHBPSYYL s part of a clip advancing

[0063] FIG. 6F is a bottom perspective view of the advancer shown in FIG. 6E, showing the

advancer in a distal-most position after advancing a clip into the jaws of the surgical clip applier;

[0064] FIG. 7 is a side perspective view of a pair of jaws of the surgical clip applier shown in
FIG. 1A;

[0065] FIG. 8 is a side perspective view of a cam for use with the jaws shown in FIG. 7,

[0066] 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;

[0067] 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;

[0068] 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;

[0069] FIG. 11A 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,;
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assenbly of the surgical clip applier shown in FIG |A; [0079] FIG 17A is a
side, partially cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG |A showing a clip advanci ng assenbly
inan initial position; [0080] FIG 17B is a side, partially cross-sectional
view of a portion of the handle of the surgical «clip applier shown in FIG
17A, showi ng the clip advancing assenbly partially actuated; [0081] FIG 17C
is a side, partially cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG 17B, showi ng the clip advancing
assenbly fully actuated; [0082] FIG 17D is a side, partially
cross-sectional view of a portion of the handle of the surgical -16 clip
applie i k i cal I ted- [ 0083]
P OO BB R Fop befne SRS Mo Fanbir Perhdih i AR TR o i e

f or m néprasd érebdon foroduiding aslip gite tie jawvs mdasbilizeng thé olindunmg=ili@. foindgtion0084] FI G
19 is a top perspective view of a closure link that couples to the closure

link r 1 in FIG to formpart .0 lj.p form ng assenbly of the
sur oi cl7E] Fic® A8 A Rag kgt otitnd sl dhh BRGB IS R H0n", 2% Cop
perspective view of a closure link coupler that couples to the closure |Ilink

shown {007E] BG.19Ddsh étiagedilisw df thennissyxestdp shownlie FEG$.0l 1Boandi I1@; assenbl y of
the surgical clip applier shown in FIG |A, [0086] FIG 20B is a bottom

Vi ew o ure link coupler sh in.FIG. 20A caupl ed e push rod
o “F1 CLOBIEHE- 1A Figpaie ShmBafhetordre siifal i e FFoL8a ¢ her i n.

[ 0087] siidviing AR GshuR stopBbWATA FIGWI1Af positiendd RWES the PlkvsShewR id IGTFG 20A
coupled to %he push rod of FIG 9 and having another enbodi ment of a

bi asi ng el enent di sposed therein; [0088] FIG 20D is a chart show ng the
amount (@74} BiGe d 3 isstytife: dartialy grosprhestianal yiew,pfiBe hapdla ravden of theswgicakelip . 208;
[ 0089] A {de view of another enbodi nent of a portion of a

cl osurgg l%li}%%d%?ég IS‘{%‘1’avi ng ridges forned therein; [0090] FIG 21A is an
enl arged side perspective view of an anti-backup mechani smof the surgical
clip apiI7bEFIG Hdwna side percpective vip®O9a friggeGinstt 8 the surgisel dipeppliershowain of a
paw n%i:(_l,}alrxsm of the anti-backup nechani sm

[0076] FIG. 15A is a side perspective view of one half of a feed bar coupler of the surgical clip
applier shown in FIG. 1A;

[0077] FIG. 15B is a side perspective view of the other half of the feed bar coupler shown in
FIG. 15A;

[0078] FIG. 16 is a top perspective view of a flexible link that forms part of a clip advancing
assembly of the surgical clip applier shown in FIG. 1A;

[0079] FIG. 17A is a side, partially cross-sectional view of a portion of the handle of the surgical

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

[0080] 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;

[0081] 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;

[0082] FIG. 17D is a side, partially cross-sectional view of a portion of the handle of the surgical
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shown in FIG 21 A; [0092] FIG 22A is a side, partially cross-sectional
view of a portion of the handle of the surgical «clip applier shown in FIG
| A, showi ng the anti-backup nechanismin an initial position; -17 [0093]
FIG 22Bis a side, partially cross-sectional view of a portion of the
handl e of the surgical «clip applier shown in FIG 22A, show ng the
anti-backup nmechanismin a partially actuated position; [0094] 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 nmechani sm
ina fully actuated position; [0095] FIG 22D is a side, partially
cross-sectional view of a portion of the handle of the surgical clip

appl i eg: i l; 2@, i . A ENeF-Tel anismreturning to an
initiaF11I§ !@E#@%ﬁlffgggﬁAtﬁggmgggcﬁgﬁgﬂ@#%g, pafgﬁg?%@ cross-sectional view
of a portion of the handle of the surgical «clip applier shown in FIG 22D,
showi n§OBAEFI&ntl B ivmside piewed aahisyre linktrallerdhit fermsipartjofia clip formpagsass¢rably [ 0097]
FI G ZSAhi s an F‘ﬁpl od 1drs iov%w. oglzg]ar] overl oad nmechani sm of the surgical clip
appl i eP" NERURISA] APAPRICT SROWH dhE¥Y 18y G 23B is a partial |y cross-sectiona
view of the overload nechanismshown in FIG 23A, showing the closure link
rol | er [(08AFFIG: AMiiggtoppespecdive aidw off 4 dlodubelink thhti doaples tkthe ERORO])inktdHer 23C is a
partially craoss-sectional view of the overload nechanismshown in FIG 23B,
showi nghaeindilGs 1§ to fosmRatt g 3 gl &wmaﬁﬁn&ww&ww&cel ipAPBHSTISBOWVA Hk causi ng
the prefglin.link to pivot; [00100] FIG 23D is a perspective view of

anot her enbddi ment of an overload mechanismfor use with a surgical clip
applier; g00101 ] FIG 24A is a _side perspective view of a clip quantity

i ndi cal®@8SIWRIER204fis & tnp petspgetivglview pha clagws ligk cosiplenthat pouples;to the: clgso®102] FI G

A N e e

[ 00103 Op perspective view
use W applichshown ip F§GaM;j ty -18

[0086] FIG. 20B is a bottom view of the closure link coupler shown in FIG. 20A coupled to the

push rod of FIG. 9 and having one embodiment of a biasing element disposed therein;

[0087] FIG. 20C is a bottom view of the closure link shown in FIG. 20A coupled to the push rod

of FIG. 9 and having another embodiment of a biasing element disposed therein;

[0088] FIG. 20D is a chart showing the amount of force required to displace the biasing element
shown in FIG. 20B,;

[0089] FIG. 20E is a side view of another embodiment of a portion of a closure link coupler

having ridges formed therein;

[0090] FIG. 21A is an enlarged side perspective view of an anti-backup mechanism of the

surgical clip applier shown in FIG. 1A;

[0091] FIG. 21B is a perspective view of a pawl mechanism of the anti-backup mechanism
shown in FIG. 21A;

[0092] FIG. 22A is a side, partially cross-sectional view of a portion of the handle of the surgical

clip applier shown in FIG. 1A, showing the anti-backup mechanism in an initial position;
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i ndi cator wheel shown in FIG 24; [00104] FIG 26A is a side, partially
cross-sectional view of a portion of the handle of the surgical clip
applier showmn in FIG | A showi ng novenent of the clip quantity actuator of
FIG 25 and the clip quantity indicator wheel of FIG 24; [00105] FIG 26B
is a side, partially cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG 26A, showi ng further novenent of the
clip quantity actuator of FIG 25 and the clip quantity indicator wheel of
FIG 24; and [00106] FIG 27A is a side viewillustration show ng anot her
enbodi mrent of a feeder shoe having a pre-forned A-shaped bend forned
therein and configured to create friction between the feeder shoe and the

clip t@@ O@gi??s] a §ii&pa Rizlﬁz'cfosﬁsé‘c'ngﬁal‘ﬂ%ﬂd n%dfﬁ&r{ Gt thORarRfie SAL BB Eical

enbodi eeder aving a pre-f V- shaped bend f orned

t her ei nlipapblicoshoivgiin EthZiAcnsb(ameg theiaptitbaekupancobenismiie a pertighy actusied and t he
clip tra(:kd [00108] FIG 28A is a perspective top view of a portion of a
clip t PROhavi ng surface protrusions forned therein and configured to
create friction between with the feeder shoe according to another

enbodi (e094] BIG. 2DE id nvidetpanially cf33-8&}iohdl Giew? 8B pattipresthe ardieofthelsutpiea of
anot her enbodi nent of a feeder shqe having a tang forned thereon gnd

adapt e8liR #PPdsLEGENHR E1G, &%é@%%fh@&gtl@ﬁ@w&%mm in & &ully acprated poritiekiown i n
FIG 28A; [00110] FIG 29A is a bottom perspective view of another

embodi FRPE] PiG. 220564 Sibe qﬁa?au%vasage@mn%&b@f:%pdmsn bPhERE A 0Ftht @ﬁ}glcmhat i's
adapt ed to engage a correspondi ng groove formed in a feed bar; 1111 FIG

29B i s clip apphienshospde F1G.22¢, shovifig theantidackaptmethanism rgfring tead llbaal havi ng a
catch gleove formed therein and adapted to be engaged by the hol dback lip

f or med P& The tang of the feeder shoe shown in FIG 29A; and -19 [00112]
FIG 29Cis a side cross-sectional view of the feeder shoe of FIG 29A

di spos{m)%] FIIG A2E ésdlside) gpagialig ctdse sdcaenhl hiew affa fortion @3Re hdvidleAd flthdSsUpEISAIRI PT1 ON
o THEclllp applier s(g\l own in FIG. 22D, showing the anti-backup mechanism returned to the initial

position;

[0097] FIG. 23A is an exploded view of an overload mechanism of the surgical clip applier
shown in FIG. 1A;

[0098] FIG. 23B is a partially cross-sectional view of the overload mechanism shown in FIG.

23A, showing the closure link roller first coming into contact with the profile link;

[0099] FIG. 23C is a partially cross-sectional view of the overload mechanism shown in FIG.
23B, showing the closure link roller applying a force to the profile link causing the profile link to

pivot;

[00100] FIG. 23D is a perspective view of another embodiment of an overload mechanism for

use with a surgical clip applier;

[00101] FIG. 24A is a side perspective view of a clip quantity indicator wheel of the surgical clip
applier shown in FIG. 1A;

[00102] FIG. 24B is a side view of a clip quantity indicator wheel shown in FIG. 24A;

[00103] FIG. 25 is a top perspective view of a clip quantity actuator for use with the clip quantity
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[00113] The present invention generally provides a surgical clip applier and
met hods for using a surgical clip applier to apply surgical clips to a
vessel, duct, shunt, etc., during a surgical procedure. An exenplary
surgical clip applier can include a variety of features to facilitate
application of a surgical clip, as described herein and illustrated in the
drawi ngs. However, a person skilled in the art wll appreciate that the
surgical clip applier can include only sone of these features and/or it can
include a variety of other features known in the art. The surgical clip
applier described herein is nerely intended to represent certain exenplary
enbodi nents. [00114] FIG IAillustrates one exenplary surgical clip applier
10. ASh%ﬂQﬂﬂwﬂ%P%h&khﬂ1ﬁﬁpbh?r 10 generally includes a housing 12 having a
stationary handle 14 and a novable handle or trigger 16 that is pivotally
coupled to the housing 12. An elongate shaft 18 extends fromthe housing 12
and it [QHEHLIIES 26A st sidepadiaty seags-feshienal gievopiarprisen ef the bandle efithe t her eof for
crinping.a. suraical | I P, el,0 n upled to
he poageRa il it PRI AcHRMRY Pepdfirh ot BeshP aBielPbahfiotiy e
shaft 28 and®ihatcliy quingity indichousiheg ofPIGR4G [ B illustrates an  expl oded view
of the surgical clip applier 10 shown in FIG |A and the various conponents

will e SCI | .in.nore detail bel.ow, [00115] FI 2A- il]ustrate
el M0/ OSP R Lsiff, Poraly alass He Sut RO pton, Han e ofthe Sf "1
sur gi c@rgfehl dlippplidr@hovd i2n4m. a8ACsRWing RFtRE @ nieRt &1l the cliplGuantitieactatht 18

includes_an outer tube 24 that houses the shaft conponents, which can
i ncl udef BIG.3Wwanéthgichp qyaniy éndidaior dheplpfiFlg. 24aapdw r et ai ner shaft 28 with a
clip track 30 and a push rod channel 32 forned thereon. The jaws 20 can be

confi 10 j St . ' T, t assenbl
18 canSqios G20 i £yt et/ Blrith BlowhhEafiueh chbRenl o 8l ke, 275 Y
enbodi hevihg & pre-formédid shapddaete formst drerédd and@infigsred tapteatd fitictidnebeslded alid y
disposg%\MQJnn ﬂe clig track 30 to advance a series of clips 36

posi t i &5eF AR the cUmbackif eed bar 38 that is adapted to drive the feeder
shoe 34 through the clip track 30. The feed bar 38 can include an advancer

assenblon149) LD 7B $s Adadiew illestFBbeof MotiePerdbstiimbm of @tk deh ot Bhvihgh
advancing a distal-nost clip into the jaws 20. The shaft assenbl% 18 can

al so i prsrigraedV shapsdibspehrfarmed theseinrandhepniigursd i greatpfiietionibetwnea thadeedsr ar y
enbodi t i nclyde a cam 42 that is adapted to slidably mate to the
j aws Zgﬁgfﬁgﬁg(gkgﬁwgbd 44 that can couple to the cam42 to nove the cam 42
relative to the jaws 20. The shaft assenbly can al so

[00108] FIG. 28A is a perspective top view of a portion of a clip track having surface protrusions

formed therein and configured to create friction between with the feeder shoe according to

another embodiment of the invention;

[00109] FIG. 28B is perspective end view of another embodiment of a feeder shoe having a tang
formed thereon and adapted to engage the surface protrusions formed in the clip track shown in

FIG. 28A;

[00110] FIG. 29A is a bottom perspective view of another embodiment of a feeder shoe having a
holdback lip formed on a tang that is adapted to engage a corresponding groove formed in a feed

bar;

[00111] FIG. 29B is a top perspective view of another embodiment of a feed bar having a catch
groove formed therein and adapted to be engaged by the holdback lip formed on the tang of the
feeder shoe shown in FIG. 29A; and
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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.
[00116] The various conponents of one exenplary clip advanci ng assenbly are
shown in nmore detail in FIGS. 2A-5. Referring first to FIGS. 2A-2D, the jaw
retaining assenbly 26 is shown and it includes an el ongate, substantially

pl anar jaw retainer shaft 28 having a proxinmal end 28a that nates to the
outer tube 24, and a distal end 28b that is adapted to mate to the jaws 20.
Wiile a variety of techniques can be used to mate the proxi mal end 28a of
the jaw retainer shaft 28 to the outer tube 24, in the illustrated

enbodi nent the proximl end 28a includes teeth 31 forned on opposed sides

t her eofog gy FIdy. Qge%a@tle@crt)e LBt 5RE GleW S 1t fobileR sIERIITEFQOIUN BEpERY RBthRY
openings (not shown) forned in the outer tube 24, and a cut-out 29 forned

t her ei and ¢ngagiag thwvised bas o6 FHo29B. si des of the prOX|naI end 28a to deflect or
to forma spring In particular, the cut-out 29 allows the opposed sides of
t he pr shaft 28 to be conpressed toward
one ano %ﬁﬁ?ﬁﬁ%&%e alné§ﬁéﬁg 8 is inserted in the outer tube 24.
Once the teeth 31 are aligned wth the correspondi ng openings in the outer

t ube 24001t BleTher prasentihvention 28geraily prheidj:saa/\surgiealaiipappli;elnaﬁdl m26éhods fdr usiegarn to
its ori | .. .unconp ed con uratlon t aus the teeth 31 to
et e SIS SIRIPE 0 K SR RGeS Shtre s it Sa s i 11 be

di scusppidediie. ARERerfifhF surdi@dl eNp dpplidr éa%ﬁﬁcﬂﬁdeé@rﬁt;@f%ﬂure% hefadigivitee can al so
include a feature to prevent ression of the opposed sides of the

pr oxi mapplisadorodza surgieah elip, &Wd?@tlégﬁhqfelshad tlluzlsat@lntmtﬁgdtaeengSoHWerdew ce to
preven L. d e e 24.
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clip. The elongate shaft 18 can be rotatably coupled to the housing 12, and it can include a
rotation knob 22 for rotating the shaft 18 relative to the housing 12. FIG. 1B illustrates an
exploded view of the surgical clip applier 10 shown in FIG. 1A, and the various components will

be described in more detail below.

[00115] FIGS. 2A-12 illustrate exemplary embodiments of the various components of the shaft
18 of the surgical clip applier 10. In general, referring to FIG. 1B, the shaft 18 includes an outer
tube 24 that houses the shaft components, which can include a jaw retaining assembly 26 having
a jaw retainer shaft 28 with a clip track 30 and a push rod channel 32 formed thereon. The jaws
20 can be configured to mate to a distal end of the clip track 30. The shaft assembly 18 can also
include a clip advancing assembly, which in one exemplary embodiment can include a feeder
shoe 34 that is adapted to be slidably disposed within the clip track 30 to advance a series of
clips 36 positioned therein, and a feed bar 38 that is adapted to drive the feeder shoe 34 through
the clip track 30. The feed bar 38 can include an advancer assembly 40 that is adapted to mate to

-20 -



of techniques, and it can have any shape and size dependi ng on the shape and
size of the push rod 44. As shown in FIG 2D, the 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 rectangul ar shape and defines a

pat hway 32a extendi ng therethrough. The push rod channel 32 can al so extend
along all or only a portion of the retainer shaft 28. A person skilled in
the art will appreciate that the jaw retaining assenbly 26 does not need to
i nclude a push rod channel 32 for facilitating novenent of the push rod 44
within the el ongate shaft 18 of the surgical clip applier 10. [00119] As is
further shown in FIGS. 2A-2D, the jaw retaining assenbly 26 can al so include
a cli : : \ j hS shown
mat ol R e HereiP IR AP oA p P int R 207 e shiBals LGl 1l ? el
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30, as ' w ussed I'n nore el ow. exenplary enbodi nent,
t he cl ithe dutaackbe3d, inrthé ilbiswated eqbadimentythopropineh emdy28ad3fcluddsaetett 3t fampdnds t o
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an opening 30c each tine the feeder shoe 34 is advanced. Wile not shown,
t he cli isides ofth&pre®ingad gnd 28a to deflect or to form a spring. In particular, the cut-out 29 allows

the opposed sides of the proximal end 28a of the jaw retainer shaft 28 to be compressed toward
one another when the jaw retainer shaft 28 is inserted in the outer tube 24. Once the teeth 31 are
aligned with the corresponding openings in the outer tube 24, the proximal end 28a of the jaw
retainer shaft 28 will return to its original, uncompressed configuration thereby causing the teeth
31 to extend into the corresponding openings to engage the outer 24. As will be discussed in
more detail below with respect to FIG. 4A, the device can also include a feature to prevent
compression of the opposed sides of the proximal end 28a of the jaw retainer shaft 28 during use

of the device to prevent accidental disengagement of the teeth 31 from the outer tube 24.

[00117] A variety of techniques can also be used to mate the distal end 28b of the jaw retainer
shaft 28 to the jaws 20, however in the illustrated embodiment the distal end 28b of the jaw
retainer shaft 28 includes several cut-outs or teeth 78 formed therein for mating with
corresponding protrusions or teeth 94 formed on the jaws 20, which will be discussed in more
detail below with respect to FIG. 7. The teeth 78 allow a proximal portion of the jaws 20 to be

substantially co-planar with the jaw retainer shaft 28.

221 -



i nclude detents, rather than openings 30c, or it can include other features
that allowthe clip track 30 to engage the feeder shoe 34 and prevent

di stal novenent, yet allow proxi mal novenent, of the feeder shoe 34. The
clip track 30 can also include a stop tang 118 fornmed thereon, as shown in
FIG 2B, that is effective to be engaged by a corresponding stop tang forned
on the feeder shoe 34 to prevent novenent of the feeder shoe 34 beyond a

di stal -nost position, as will be discussed below The stop tang 118 can
have a variety of configurations, but in one exenplary enbodinent it is in
the formof two adjacent tabs that extend toward one another to enclose a
portion of the clip track, thus allowng clips to pass therethrough. [00121]
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and an pI’OXI mal engagi ng one o he openi ng formed in the
clip tijaes030n usepthesadip ttable 3@ isgloefigdred to seat at least one, and preferably a series, of

clips therein. Accordingly, the clip track 30 can include opposed side rails 80a, 80b that are

adapted to seat opposed legs of one or more clips therein, such that the legs of the clips are

axially aligned with one another. In an exemplary embodiment, the clip track 30 can be

configured to seat about twenty clips that are pre-disposed within the clip track 30 during

manufacturing. A person skilled in the art will appreciate that the shape, size, and configuration

of the clip track 30 can vary depending on the shape, size, and configuration of clips, or other

closure devices such as staples, adapted to be received therein. Moreover, a variety of other

techniques can be used, instead of a clip track 30, to retain a clip supply with the elongate shaft
18.

[00120] The clip track 30 can also include several openings 30c formed therein for receiving a
tang 82a formed on a feeder shoe 34 adapted to be disposed within the clip track 30, as will be
discussed in more detail below. In an exemplary embodiment, the clip track 30 includes a
quantity of openings 30c that corresponds to at least the number of clips adapted to be pre-

disposed within the device 10 and applied during use. The openings 30c are preferably
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the tang 82a allows the feeder shoe 34 to slide distally within the clip
track 30. Each tine the feeder shoe 34 is advanced, the tang 82a will nobve
in a distal direction fromone opening 30c to the next opening 30c in the
clip track 30. The engagenent of the tang 82a with the opening 30c in the
clip track 30 will prevent the feeder shoe 34 fromnoving proximally to
return to the previous position, as will be described in nore detail bel ow,
[00123] In order to facilitate proximal novenent 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
allowi ng the feeder shoe 34 to be engaged by the feed bar 38 (FIG 4A) as
the feg ' L ar to the
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tang 118 (FIG 2B) fornmed on the clip track 30. The third tang 82c is
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and distal end$ 38a he proxi nmal feed bar 38a -24 can
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di'scus %reo%rheﬂ-most e11p 1 tﬁe clip track 30 to push the clip(s) through the clip track 30. In the

illustrated exemplary embodiment, the distal end 34b is substantially v-shaped for seating a v-

shaped bight portion of a clip. The distal end 34b also includes a rectangular-shaped notch 34c

formed therein for allowing the advancer 40 to engage a distal-most clip and advance it into the

jaws 20, as will be discussed in more detail below. The distal end 34b can, of course, vary

depending on the configuration of the clip, or other closure mechanism, being used with the

device 10.

[00122] In another exemplary embodiment, the feeder shoe 34 can also include features to
facilitate distal movement of the feeder shoe 34 within the clip track 30, and to substantially
prevent proximal movement of the feeder shoe 34 within the clip track 30. Such a configuration
will ensure advancement and proper positioning of the clips within the clip track 30, thus
allowing a distal-most clip to be advanced between the jaws 20 with each actuation of the trigger
16, as will be discussed in more detail below. In the illustrated exemplary embodiment, the

feeder shoe 34 includes a tang 82a formed on a superior surface 34s thereof and angled
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bel ow. The feed bar coupler 50 can mate to a feed link 52 that is effective,
upon actuation of the trigger 16, to slidably nove the feed bar 38 in a
distal direction within the elongate shaft 18. The distal end 38b of the
feed bar 38b can be adapted to mate to an advancer 40, 40', exenplary

enbodi nents of which are showmn in FIGS. 5A and 5B, that is effective to
drive a distal-mpst clip disposed within the clip track 30 into the jaws
20, which will be discussed in nore detail below [00126] As previously
mentioned, the proximal end 38a of the feed bar 38 can include a feature to
prevent conpression of the opposed sides of the proxinmal end 28a of the jaw
retainer shaft 28 (FIGS. 2A and 2B) during use of the device to prevent
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movement of the feeder shoe 34 within the clip track 30.

[00124] As previously mentioned, the feeder shoe 34 can also include a stop formed thereon that
is adapted to stop movement of the feeder shoe 34 when the feeder shoe 34 is in the distal-most
position and there are no clips remaining in the device 10. While the stop can have a variety of
configurations, FIGS. 3A and 3B illustrate a third tang 82¢ formed on the feeder shoe 34 and
extending in an inferior direction for engaging the stop tang 118 (FIG. 2B) formed on the clip
track 30. The third tang 82c is positioned such that it will engage the stop tang 118 on the clip
track 30 when the feeder shoe 34 is in a distal-most position, thereby preventing movement of

the feeder shoe 34 and the feed bar 38 when the clip supply is depleted.

[00125] FIG. 4A illustrates an exemplary feed bar 38 for driving the feeder shoe 34 through the
clip track 30 of the jaw retaining assembly 26. As shown, the feed bar 38 has a generally
elongate shape with proximal and distal ends 38a, 38b. The proximal end 38a of the feed bar 38a
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jaw retai ner shaft 28 when the feed bar 38 is in a proximal -nost position,
as showmn in FIG 4F, and when the feed bar 38 is in a distal-nost position,
as shown in FIG 4H Conpression of the proximl end 28a of the jaw

retai ner shaft 28 can only occur when the feed bar 38 is at an internediate
position such that the teeth 31 are positioned between the protrusions 39a,
39b, as shown in FIG 4G [00127] As was al so previously nentioned, the
feed bar 38 can include one or nore 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 exenplary enbodi nent the feed bar 38 has a quantity
of detents 84 that corresponds to or is greater than a quantity of clips
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advancenent o feed bar [00129f FI ‘5A il lustrates one exenplary

embodi peoximalfend A8adfthe gy rem@netr isbatft 28toxamprassitor ajlomethe shafp2R to slide into the
outer tube 24. When the feed bar 38 is in a distal-most position (i.e., when the trigger 16 is in at

least a partially closed position), the protrusion 39 will be positioned at an intermediate location
adjacent to the teeth 31 as shown in FIG. 4C, to prevent compression of the proximal end 28a of
the jaw retainer shaft 28. This is particularly advantageous during use of the device, as the
protrusion 39 will prevent accidental disengagement of the jaw retainer shaft 28 from the outer
tube 24 during use of the device. While FIGS. 4A-4C illustrate a protrusion 39 having a
rectangular cross-sectional shape with rounded edges, the protrusion 39 can have a variety of
other shapes and sizes. For example, as shown in FIGS. 4D and 4E, the protrusion 39' has a
cross-sectional shape that is somewhat triangular with a tapering end that is adapted to extend
between the teeth 31 to further ensure that the proximal end 28a of the jaw retainer shaft 28 can
not be compressed during use of the device. More than one protrusion can also be used. For
example, FIGS. 4F-4H illustrate another embodiment in which the proximal end 38a' of the feed
bar 38 includes two protrusions 39a, 39b formed thereon and spaced a distance apart from one

another. The two protrusions 39a, 39b will prevent compression of the proximal end 28a of the
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to the distal end 38b of the feed bar 38 and which is effective to drive a
distal-nost clip fromthe clip track 30 into the jaws 20. A variety of
techni ques can be used to mate the advancer 40 to the feed bar 38, but in
the illustrated enbodi nent the proximal end 40a of the advancer 40 is in the
formof a femal e connector that is adapted to receive the mal e 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 exanple, a clip-pusher nenber

90 f i : : i et h
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and si I'n one exenplary enbo an élongate shap€ with a
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angl e iiftemneditRepdsRionduéletbd 8 tdoth 31 dre potEdnell Betveeh tHRProtudiong|398)396, 4 of the
advancer 40. Such a configuration allows the clip-pusher nenber 90 to

ext end shownintl{e. Gi p track 30 to engage a clip, while the remainder of the
advancer 40 extends substantially parallel to the clip track 30. FIG 5B

illustr I ghedi 1] Eﬁehgrr " of an
advancé@h2zl898%p?ﬁ?@%gﬁgggﬁﬁgﬁt, fﬁgqgﬁﬁ%@%€§ﬂ§¢b@%@ er ég&%?géﬁgﬁgghtly
nor e ndommed tikareinifor dngsging theahferiocters§2H0RImédomthd feedert hoe A4 s Thd quansity afind

thereof,. In_use, the advancer 6 40 can,.en e.an vance onl h
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between a fixed proximal and distal positions, as previously discussed.
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into the jaws 20. The conponents in the housing, 12 that are used to actuate
the cli cf_l %mfézwer%@na!é%%ﬁ?e%haﬁg@ v ancgdicelgeder shasr ¢ squendean heisow. [ 00131]
As shoyriyy aﬁb&cir%e_vmeemﬁﬁg ) {h GO fol SpIichifont 99 doRhtsI dSalkd 2

proxi mal - mdst  position such that the protrusion 86 is positioned proxinmally
wi t hi n préferablly engidistant from o8 anethertte enjusaithatcheifaeder shoad4 is2@gagedand eeder shoe

34 is di,spas i thin t clip track 30 d, ;assumng the device 10 has not
yet beé‘ﬂvﬁ‘g%‘ﬁ% &ﬁgeefjg’gﬂggeaschégneﬁe ?es?di%ﬁr gﬂﬁ?%‘fﬁnﬁ%({n nost position such that
t he

[00128] The feed bar 38 can also include a feature to control the amount of movement of the

feed bar 38 relative to the clip track 30. Such a configuration will ensure that the feeder shoe 34
is advanced a predetermined distance each time the trigger 16 is actuated, thereby advancing
only a single clip into the jaws 20. While a variety of techniques can be used to control the distal
of movement of the feed bar 38, in an exemplary embodiment 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 to limit
movement of the protrusion 86 therein, thus limiting movement of the feed bar 38. Accordingly,
in use the feed bar 38 can slide between a fixed proximal position and a fixed distal position with
respect to the clip track 30, thereby allowing the feed bar 38 to advance the feeder shoe 34 by a

predetermined distance with each advancement of the feed bar 38.

[00129] FIG. 5A illustrates one exemplary embodiment of an advancer 40 that is adapted to mate
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-27 superior tang 82a on the feeder shoe 34 is engaged with the
proxi mal -nost or first opening 30c, forned in the clip track 30 to prevent
proxi mal novement 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 842 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
| abel ed sequentially as 841, 842, etc., and the openings 30c in the clip
track 30 are | abel ed sequentially as 30c,, 30c2, etc. As is further shown in
FIG 6A a series of clips 36, |abeled sequentially as 361, 362, ... 36X
with 36x being the distal-nost «clip, are positioned within the clip track
30 dis h e : ' e r 16,
the. osatng sl SEEHThe RA Bl apuriteici hRARCATLHA L BhaBinol it U], 52

di st al lclip whék3nintontke G208\ vai:ty titedhagpiedean baQisedroanatd ittt alvhncer 40t thef er i or
tang 82b qgn feeder. shoe, 34 w.ll slide into e first detent.84, in the
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first gshfora RhalelcBnRRaRYUt i WRIapRl & febivd MBhak2bdnndSor RRR¥ A fhe bistal /B, and
to nmove the feeder shoe 34 and clip supply 361, 362, etc. in a distal

di r ect 38 of the feed ban3$§. nThE advaser 4hpreferatile fineddy matsis dmthg deeslthar 38 thosveérdt al end

of the el ongat | o in the | aw.etainershaft. 28, 1the.feed bar,38 is
or evenCBUORTgNTY O Pieer e Fih BareE 5 AF L TR aob F e REae o
34 has gaeiyramadapaemadeé@é aichip thtdl itetjanc?0 i thekviho dital Bed 400 ¢f the/advaycer

361,362.... 36x within the ¢clip track 3002%/ a predeterm ned di stance. The
super i 4P camingludafopgxamplss achippushes mgmbeud0 faemertbarean Ahe eép-pyusher mefBb&econd

openi n j L : . V. 1 he
Foder QRaryh Ve afhk} S, bR PREKRSholof] G RheN Bt 7
engagedhdpg withe rfecess 2 fatredtin 8¢ distal endhthefeo€ tbriseating ghe higlx@sfontf\asntipnt of t he

jtial r oXi. iti 6A, to

feed bar 38 fr t he i mal - post _po hown .i n .Fl ,
the. 11 e shape of e eigas s FeneRdiBEp 1 rerESageotikorafo8 P iparbe. (e
di st al cApphstet MBmb&E0 daftaoteRRnt avéh q%?,le ih & s@driok @itéckion with RER¥olan FI G 6E,
di stal novenent of the feed bar 38 will _cause the clip-pusher nmenber 90 of

t he advengitdinal@xisyhpttheiadvageersdnSych a cenfigugntion allowsnthesfiptpysher meaben?d 38, to
engage j . - [+ i i i n.: i r to
S Gua6 b Bt ffothe BPtack J0Rp bl ARBRAINE fnidddf ofint BajebBao il 10
enbodi Retstantiblivepaslichrcthe clig Gacld 30. KGQ5B dlatrates mdthed ereraplugrunebodithend bf 4 he

di stal -post clip 36x prjior to engaging.an initiating advancement of the
f eder cURBushenmeRBerod ki advaner 40 S gt dymeniy B P PR aRE A0S
slightly more narrow and it has a small recess 92' formed in the distal-most end thereof. In use,
the advancer 40 can engage and advance only the distal-most clip disposed within the clip track
30 into the jaws 20. This is due to the positioning of the feed bar 38, which is slidably movable

between a fixed proximal and distal positions, as previously discussed.

[00130] FIGS. 6A-6G illustrate the clip advancing assembly in use, and in particular FIGS. 6A-
6D illustrate movement 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 movement of the advancer 40 to advance a distal-
most clip into the jaws 20. The components in the housing 12 that are used to actuate the clip

advancing assembly will be discussed in more detail below.

[00131] As shown in FIG. 6A, in the resting position the feed bar 38 is in a proximal-most
position such that the protrusion 86 is positioned proximally within the elongate slot 88 in the
jaw retainer shaft 28. The feeder shoe 34 is disposed within the clip track 30 and, assuming the

device 10 has not yet been used, the feeder shoe 34 is in a proximal-most position such that the
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dlstance that is greater than a distance travel ed by the feeder shoe 34.
Such a configuration -28 ----------- allows only the distal-nost clip 36, to
be advanced into the jaws 20 without accidentally advancing an additi onal
clipinto the jaws 20. [00134] Once the clip 36" has been partially or fully
formed, the trigger 16 can be released to release the fornmed clip 36, x.

Rel ease of the trigger 16 wll also retract the feed bar 38 in a proxinal
direction until the protrusion 86 returns to the initial proxinal-nost
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 nove proximally
since the superior tang 82a will engage the second opening 30c2 in the clip

" . ; : ; : . ] ’
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actuated seventeen tines. Once the last cli has been applied, the stop,

e.g., tHe awcrseima%ylthwdheelwv%%&ﬂ@rof gedsnshogd4engage the stop tang

118 on the clip track 30 to prevent further distal novenment of the feeder

shoe 31001[39?@3&] achrh‘?iofl %?gl‘értr@%}g@6 3e teL @65k AL adRnc iy, BRifd he track 30

can al so opti onal i ncl ude atures to prevent accidental or unintentional
nov e e ptotokion 36 té d@&eilstdh()‘eltlﬁn thef shot 88x Avspphecfeed] bari 3r$gn@\rﬂs pmily e infetordevi ce.
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i nclu
88 in the jaw retainer shaft 28, the feed bar 38 is prevented from further distal movement. In this

position, the feeder shoe 34 has advanced a predetermined distance to advance the clip supply
361, 36,, . . . 364 within the clip track 30 by a predetermined distance. The superior tang 82a of
the feeder shoe 34 has been advanced into the second opening 30c; 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 still

engaged by the first detent 84, in the feed bar 38.

[00133] Movement of the feed bar 38 from the initial, proximal-most position, shown in FIG.
6A, to the final, distal-most position, shown in FIG. 6C, will also advance the distal-most clip
364 into the jaws 20. In particular, as shown in FIG. 6E, distal movement of the feed bar 38 will
cause the clip-pusher member 90 of the advancer 40, which is attached to the distal end of the
feed bar 38, to engage the distal-most clip 36, disposed within the clip track 30 and to advance
the clip 36y 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 364 will advance a

distance that is greater than a distance traveled by the feeder shoe 34. Such a configuration
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an engagenent nechani sm and/or can be configured to generate a frictiona
force therebetween that is sufficient to resist novenent, but that can be
overconme by actuation of the trigger 16 to -29 allow the feed bar to advance
the feeder shoe 34 through the clip track 30. [00137] Wil e various

techni ques can be used to prevent undesirable mgration of the feeder shoe
34 within the clip track 30, FIGS. 27A-29C il lustrate various exenplary
enbodi ments of techniques for creating friction or an engagenent mechani sm
bet ween the feeder shoe 34, feed bar 38, and/or the clip track 30.
Referring first to FIG 27A, one exenplary enbodi nent of a feeder shoe 34
is shown having a pre-forned cantil evered or bowed configuration in a free
state k track 30)
uch ¢ AP oy MaR b ifpis SRA 3. Si88Racihood fud ARSI Weideplely 22 0ced

Wi t hi n atiVeacinlgiap atldiciokal 8p intmthegaws 20ul ar, a portion of the feeder shoe 34
can include a bend 35 forned therein such that the opposed ends 34a', 34b

of the r oe,. 34 an el one anqther, The b nd 35" can
cnuse: (MUSREShs RSSO ety oF 6 ifndd gL db 50 bpdieEoher ght o
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the bend 35" is conflgured to increase a height of the feeder shoe 34' by
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di sposed t her ei n. of feeder shoe 34", as well as the

t er m nanfederdang8y w1113)¢tposmt>n¢di@twwdh¢ sesprsbdegeftt 84xnd| the ﬂwendekwné%ppﬂ;e a

force todthe %|Ip track 30, thereby creating a frictional drag force
betmeeﬁfiﬁ@ %'eder shoe 34" and the clip track 30. The frictional force
w Il prevent the feeder shoe 34" frommgrating relative to the clip track

30 unl QS(BBS} ’ﬁlﬁae prbi:cgg edn Hebrepentaictb adtande anathenklip inte degawh20.f Wriuheadppl i ed by
[ ne. t.he nal for rson

the tri over ct ] 00138

Sk 1| edonmana i Fieggn 1o, Ssghietipeioas S iEngaged $53pe R SAdbe b Bt oty o
conf i g8natdrMBFin thE fbell balCHy) tﬂé%uf)&'id??'ﬂlg%'ﬂm‘ﬁ{eefeé’dePElg)etﬁewﬂll%gﬁ(g\/eefdlsrti?l? feeder
shoe 34'. In FIG 27A thé bend 35" i's formed at or near the m d-porfion of

t he f eantethesiesto®aing, iheopsning 396 ongtheclip track 30, and the distal-most clip will be

advanced into the jaws 20 and released. Where the device 10 includes a predetermined amount
of clips, e.g., seventeen clips, the trigger 16 can be actuated seventeen times. Once the last clip
has been applied, the stop, e.g., the third tang 82c, on the feeder shoe 34 can engage the stop tang
118 on the clip track 30 to prevent further distal movement of the feeder shoe 34.

[00136] The feeder shoe 34, feed bar 38, and/or the clip track 30 can also optionally include
features to prevent accidental or unintentional movement of the feeder shoe 34, for example
during shipment of the device. This is particularly advantageous as migration of the feeder shoe
34, particularly prior to first use of the device, can cause the device to malfunction. For
example, if the feeder shoe 34 migrates distally, the feeder shoe 34 will advance two clips into
the jaws simultaneously, thereby resulting in delivery of two misformed clips. Accordingly, in
an exemplary embodiment the feeder shoe 34, feed bar 38, and/or the clip track 30 can include
an engagement mechanism and/or can be configured to generate a frictional force therebetween

that is sufficient to resist movement, but that can be overcome by actuation of the trigger 16 to
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al so extend in various directions. Wile FIG 27A illustrates the bend 35
extending in a direction perpendicular to the axis such that the bend 35
and the ends 34a', 34b' apply a force to the clip track 30, the bend 35
can alternatively extend along a longitudinal axis of the feeder -30 shoe
34" such that the feeder shoe 34' applies a force to the opposed side rails
80a, 80b (FIG 2D) of the clip track 30. The bend 35" can also angle the
opposed ends 34a', 34b' in a downward direction, as shown in FIG 27A, such
that the feeder shoe 34' is substantially A-shaped, or alternatively the
bend 35" can angle the opposed ends 34a", 34b" in an upward direction, as
shown in FIG 27B, such that the feeder shoe 34" is substantially V-shaped.

The 1 egael, 2106 B 1o afBfedthd feclfiShEISs ARYAMIPGL, Plicagnas formed therein. A

person’s appreci ate € particular configuration
of the bend(s) can be nodified based on the properties of the feeder shoe
34' and0alB@] Whilp vanicus kecBfiques aintbaiusedsto pesientathdesimbletmigfationiof thedeader f or ce
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can include one or nore surface protru5| ons formed thereon. As shown in FIG
28A, t \her 3 pndierdhpelin rapki 30 Redearring figp toF 16y 874 omeeiemplanhembadipentiodak 30 .
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e.g., during shipping. The size of the protrusions , d2 can vary
dependlfwgemqhon 34'laee angtndrrt:lat)f’e torang ahatherl Thebersd e caseamsg/the @eghéwﬁhe

oo s oatedRrigs T 96 6 b3Meb han ihel P Bthe B0 ack Sty RN A hei hSab Vv in o

frictian ei@n;na@\eﬂfbbdmnntlﬁrbkn@mﬁhs dnngga’ed mlne[feastemetle‘lgedemesmer shbeR4' t he
feeder shoe 34, and/or_clip t can qgpti onal include a_feature that

i s adapted ameu@ﬁbﬁw%wrééﬁewé@%gfngtmnﬁb@ég %?%@thgqndhé feegtgrshog g and
Feeder oo S L R o gy A L o oo Plen e
30" . Tiheéggenh@is a8Rettd. 1B@edkempiary ampodimest)thpderhtofthe &:edemidw Bdys can incl ude
alip ?r{crg[sebde at lg toa}bE)Hts ﬁOQ/r| o(%?rmrcla rue%eergbl;[/ gbout 40%. In use, the clip track 30 will force
the feeder shoe 34' into a substantially planar configuration such that the feeder shoe 34' is biased
against the clip track 30 when disposed therein. The bend 35' of the feeder shoe 34, as well as
the terminal ends 34a’, 34b' of the feeder shoe 34", will therefore apply a force to the clip track
30, thereby creating a frictional drag force between the feeder shoe 34' and the clip track 30. The
frictional force will prevent the feeder shoe 34' from migrating relative to the clip track 30 unless

the trigger 16 is actuated, in which case the force applied by the trigger 16 will overcome the

frictional forces.

[00138] A person skilled in the art will appreciate that the bend 35' can have a variety of
configurations, and it can be formed anywhere along the length of the feeder shoe 34'. In FIG.
27A the bend 35' is formed at or near the mid-portion of the feeder shoe 34'. The bend 35' can
also extend in various directions. While FIG. 27A illustrates the bend 35' extending in a
direction perpendicular to the axis such that the bend 35' and the ends 34a’, 34b' apply a force to

the clip track 30, the bend 35' can alternatively extend along a longitudinal axis of the feeder
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engage or "catch" the protrusions 82d1, 82d2. As shown in FIG 28B, the
tangs 82el, 82e2 extend toward one another from opposed sidewalls of the
feeder show 34x. [00141] FIGS. 29A-29C illustrate another enbodi ment of a
techni que for preventing -31 unintentional mgration of the feeder shoe. In
this enbodinment, friction is generated between the feeder shoe and the feed
bar. In particular, the feeder shoe 34y includes a tang 82 f with a lip 82¢g
fornmed thereon, as shown in FIG 29A, and the feed bar 38,, includes a
correspondi ng groove 84y formed therein. In use, as shown in FIG 29C, the
lip 82g is configured to engage the groove 84y to prevent unintentional

m gration of the feeder shoe 34y The lip 82g and groove 84y, however, are

confi \ S e force
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the feeder shoe 34, in the 1llustrated embodiment two protruswns 82d,, 82d, are formed adjacent
to the proximal end of the clip track 30' and they are positioned to prevent initial migration of the
feeder shoe prior to use, e.g., during shipping. The size of the protrusions 82d,;, 82d; can vary
depending upon the amount of frictional force necessary to prevent unintentional migration of
the feeder shoe 34,.

[00140] While the protrusions 82d;, 82d, can be configured to provide a sufficient amount of
friction to prevent unintentional migration of the feeder shoe 34,, the feeder shoe 34, and/or clip
track 30" can optionally include a feature that is adapted to engage corresponding surface
protrusions. FIG. 28B illustrates opposed tangs 82¢;, 82e, formed on a distal portion of the
feeder shoe 344 for engaging the protrusions 82d;, 82d, on the clip track 30'. The tangs 82¢,
82e; can vary in shape and size, and they can include a lip or other protrusion configured to
engage or “catch” the protrusions 82d;, 82d,. As shown in FIG. 28B, the tangs 82e,, 82¢, extend

toward one another from opposed sidewalls of the feeder show 34,.

[00141] FIGS. 29A-29C illustrate another embodiment of a technique for preventing
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menbers 96a, 96b and nove the jaw nenbers 96a, 96b toward one another. In an
exenpl ary enbodinent, the camtrack 98a, 98b is formed on a superior
surface of the jaw nenbers 96a, 96b. -32 [00 144] FIG 8 illustrates an
exenplary cam 42 for slidably mating to and engagi ng the jaw nenbers 96,
96b. The cam 42 can have a variety of configurations, but in the illustrated
enbodi nent it includes a proximl end 42a that is adapted to mate to a push
rod 44, discussed in nore detail below, and a distal end 42b that is
adapted to engage the jaw nenbers 96a, 96b. A variety of techniques can be
used to mate the cam42 to the push rod 44, but in the illustrated

exenpl ary enbodi nent the cam 42 includes a fenmal e or keyed cut-out 100

f or med ?%Féh lﬁ'ﬁgran?ﬁj he el sBS@efg\fﬁis@[FhB&lhﬁleﬁ{ ftlrfrtg% q?g@?@faté@&t\b%w
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a1 1 o (e B BTO 3" TG A ARE B sk Wi QUR R e e TR e

appr ecifgedihadint fusead® shdwn aNEIG. ROCpihs lnp 180 glis4énfG@itedlen@aw thy gloeve 84,egral |'y
formed with one another. The proximal end 44a of the push rod 44 can be

adapt edo pigverkuBintestianal migratien of thy fegdershos 34y. dhe linSdeand gronvs &y dMsver. bel ow,
f 145
ne i o prplipSeP Mol o A0t & SeclB S s iR J Sl Ieck WppRBa Ll BOTERL

f or med feddleshee B4, Hyedctuasiomdfhe eriggen1de sl i dably received within an el ongate
slot 20c fornmed in the jaws 20. In use, the protrusion 42c and the slot 20c

can fu i to for & pr xi mal...stop.fo he cli orm.ng assenbly..[00146]
et er v 1 4BEaeerst pbe B1RE TSan Sorkfeias ko Barity B EfIABHES AR Wbt od ¢ o
engage t¢ pRvert aHintERITBRA tiS@Bon 0Pfeedhish® 6t ovtk LK ¥dvahcdn®mb Riebh@fnERithiae used,
inthe illustrated exenplary enbodinent the distal end 42b includes a

canmi n@ cbin spgke endthat Apyesombination et ratiiges cpp berised and ppwitionerd st variqug dasetjons
recei vipg %Eﬁpﬁﬁg%ﬁé 5@198a 98b on the jaw nenmbers 96a, 96b. In use, as

shown in the cam 42 can be advanced from a proxi nal
position, in which the jaw nenbers 96a, 96b are spaced a di stance apart
f rom o0 14BPFIGE. 7-% ilugtratk warimus pmﬁrﬂérynpmpcnentmifamliprﬁ@njiag\asmnblers 96a 96b
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push t @ntioned, the jaws 20 can include a proximal portion 20a having teeth 94 for mating with
corresponding teeth 78 formed on the jaw retaining shaft 28. Other techniques can, however, be
used to mate the jaws 20 to the jaw retaining shaft 28. For example, a dovetail connection, a
male-female connection, etc., can be used. Alternatively, the jaws 20 can be integrally formed
with the retaining shaft 28. The distal portion 20b of the jaws 20 can be adapted to receive a clip
therebetween, and thus the distal portion 20b can include first and second opposed jaw members
96a, 96b that are movable relative to one another. In an exemplary embodiment, the jaw
members 96a, 96b are biased to an open position, and a force is required to move the jaw
members 96a, 96b toward one another. The jaw members 96a, 96b can each include a groove
(only one groove 97 is shown) formed therein on opposed inner surfaces thereof for receiving the
legs of a clip in alignment with the jaw members 96a, 96b. The jaws members 96a, 96b can also
each include a cam track 98a, 98b formed therein for allowing the cam 42 to engage the jaw
members 96a, 96b and move the jaw members 96a, 96b toward one another. In an exemplary
embodiment, the cam track 98a, 98b is formed on a superior surface of the jaw members 96a,
96b.
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j aw menbers 96a, 96b toward one another, thereby crinping a clip disposed

t herebetween. [00147] As previously nentioned, 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 A shows one -33

exenpl ary enbodi nent of a tissue stop 46 having proximal end and di stal ends
46a, 46b. The proxinmal end 46a can be adapted to nate to a distal end of
the clip track 30 for positioning the tissue stop 46 adjacent to the jaws
20. However, the tissue stop 46 can be integrally formed with the clip
track 30, or it can be adapted to mate to or be integrally formed with a
variety of other conponents of the shaft 18. The distal end 46b of the

ti ssue tyol duct
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Accordlngly, the device can include features to align and guide the clip
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variou

conponenthe p0§h ﬁohemderv b€ edapFeJd@o mbdetoial dlasaterlakessembty raitisrcaésed arngonefasﬂr med at a
m d- portion of the distal end 46b of the tlssue stop 46 for maintaining a
clipi I'?eQWrEﬂ‘iHﬁ’ﬂngvﬁ‘? pushifed ¢ gnd the camd2gelatiystetheiawedbi y 40. In particul ar,

the central tang 47 can allow the apex of a clip to ride therealong thus

pr event[(y(ng5} Reisqltiersh@vm o8 Nge B ab LA meludl b pfothliochN9c asuracer
assenbly 40 that is pushing the clip in a distal direction. A person skilled

in the tkmrctonvthat lis adapied éxbeaslulablyaeceived withirsareelongate 4@ 20afoteddn theyaws 2.y of
ot her i 4 ste' 85 ?otru ion ’429nﬁjd ks sfé?QOé &%lfﬁ'rgc?log to form a proximal stop for the clip

forming assembly.

[00146] 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.

[00147] 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. 11A shows one
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variety of other features to facilitate advancenent of a clip thereal ong.
[00150] FIGS. 11B-11 D illustrate another exenplary enbodi nent of a tissue
stop 46' having an alignnent feature or guide nenber formed thereon and
adapted to align and guide the clip into -34 the jaws, and nore preferably
to mintain the clip in alignnent with the jaws during clip formation. In
this enbodinent, the alignnent feature is in the formof a ranped nenber 47
extending longitudinally along a central axis of the tissue stop 46" and
protrudi ng above a superior surface of the tissue stop 46'. The ranped
menber 47' is preferably rigid, and increases in height froma proximl end
46a' to a distal end 46b' of the tissue stop 46'. The angle can vary,
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the art will appreciate that the shape, size, and configuration of the ranp
menber of the olin g swiap ence frali zamentrvathyhe jawsul.eurto pbvet vestieallyi tolative to thejgwaws and

ot her Further closure of the jaws can thus result in a malformed clip. Accordingly, the device can

include features to align and guide the clip into the jaws, and to prevent the clip from pivoting or

otherwise becoming misaligned during clip formation.

[00149] While the alignment feature can have a variety of configurations, and it can be formed
on various components of the device, FIG. 11A illustrates a central tang 47 formed at a mid-
portion of the distal end 46b of the tissue stop 46 for maintaining a clip in alignment with the tip
of the advancer assembly 40. In particular, the central tang 47 can allow the apex of a clip to
ride therealong thus preventing the clip from becoming misaligned relative to the advancer
assembly 40 that is pushing the clip in a distal direction. A person skilled in the art will
appreciate that the tissue stop 46 can have a variety of other configurations, and it can include a

variety of other features to facilitate advancement of a clip therealong.

[00150] FIGS. 11B-11D illustrate another exemplary embodiment of a tissue stop 46' having an

alignment feature or guide member formed thereon and adapted to align and guide the clip into
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conponents of the clip applier. In one exenplary enbodi nent, the ranped
menber 47' can have a maxi num hei ght hRmax of about 0.025", as neasured
froma central plane extending through the tissue stop 46'. Mre preferably
the height hRmax is in the range of about 0.008" " to 0.020", and nost
preferably the height hRrax is in the range of about 0.010" to 0.015". The

i ncline angle -35 aR of the ranped nenber 47' can also vary, but in an
exenpl ary enbodi nent the ranped nenber 47' has an incline angle aR in the
range of about 5 to 45, and nore preferably 5 to 30, and nost preferably 10
to 20. The wwdth w, of the ranped nenber 47' can also vary, but in an
exenpl ary enbodi nent the ranped nenber 47' preferably has a wdth w, that is
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clip qupsdbiie élgﬂwmbqf agafst i@ diFatkiof theFaflp@itheierdf7. CAL @8 cligi@i ning in the
device 10. [00154] FIGS.  13-16D illustrate an exenpl ary enbodi nent of a clip
advancicogpressse bpiween thetjaus 20 and the legs of the clip move toward one another, the jaws 20

will only engage a bend portion on each leg. As a result, legs and the apex of the clip are free to

pivot vertically. However, since the apex is resting against the superior surface 47a’ of the

ramped member 47', the ramped member 47' will prevent the apex from moving vertically in a

downward or inferior direction, thereby preventing the legs of the clip from moving vertically in

an upward or superior direction, i.e., the ramped member 47' will prevent the clip from swinging

within the jaws 20. Thus, the ramped member 47' is effective to prevent or limit harmful

rotational forces generated when the jaws 20 are closed to form the clip. The clip is thus

maintained in alignment with the jaws 20.

[00151] A person skilled in the art will appreciate that the shape, size, and configuration of the
ramp member can vary depending on the particular configuration of the jaws and other
components of the clip applier. In one exemplary embodiment, the ramped member 47' can have
a maximum height hgma, of about 0.025", as measured from a central plane extending through
the tissue stop 46'. More preferably the height hrmax is in the range of about 0.008” > to 0.020”,
and most preferably the height hrmax is in the range of about 0.010” to 0.015”. The incline angle
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housi ng 12 for effecting novenent of the feed bar 38 within the shaft 18. In
general, the clip advancing assenbly can include a trigger insert 48 that
is coupled to the trigger 16, a feed bar coupler 50 that can nate to a
proxi mal end 38a of the feed bar 38, and a feed link 52 that is adapted to
extend between the trigger insert 48 and the feed bar coupler 50 for
transferring -36 notion fromthe trigger insert 48 to the feed bar coupler
50. [00155] FIG 14 illustrates the trigger insert 48 in nore detail. The
shape of the trigger insert 48 can vary dependi ng on the other conponents
of the housing 12, but in the illustrated enbodinent the trigger insert 48
includes a central portion 48a that is adapted to pivotally mate to the

housi ng, ofthe rﬁﬂ&de}ﬂerﬁtkémgeéaﬁ aR8Waty0 Butdf Bn EX@plars eAbRRINRG: tHR rfmp&nd into and

mate to the trigger 16. The central portion 48a can include a bore 106
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due to novenent of the trigger 16. As shown in FIG 14, the first recess
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[001565 tdnhe exenplary feed bar coupler 50 is shown in nore detail in FIGS
15A and 15B, and it can be adapted to couple the proximl end of the feed
bar 38 to the distal end of the feed |ink 52. Wile a variety of techniques
can be [Qéd] Fl&iSvh3-26BHlustretecvabians exgmplacy lmnal@omnenq@tmftmahousmdﬂeta of the

feed bar .3 nt the feed cou r med
from  eoeing et FRE RN SRR HEReviolfy BEharhin B v iy o
pr oxi mehn @okdS&aneObr dlhef thefdtubardischSed llmenﬁmmi\m@n indNidda varie®Oof ditiee t WO
hal ves 50a, 50b together define a central shaft 5Q0c having substantially

ci r cul &atyresdgaa indhe arsda cersginexeraplary spbedimeatidthe dntgmabsomponeriepf tieng a

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
exemplary features include an anti-backup mechanism for controlling movement of the trigger
16, an overload mechanism for preventing overload of the force applied to the jaws 20 by the
clip forming assembly, and a clip quantity indicator for indicating a quantity of clips remaining

in the device 10.

[00154] FIGS. 13-16D illustrate an exemplary embodiment of a clip advancing assembly of the
housing 12 for effecting movement of the feed bar 38 within the shaft 18. In general, the clip
advancing assembly can include 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 is
adapted to extend between the trigger insert 48 and the feed bar coupler 50 for transferring
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recess 50f therebetween for seating a distal portion of the feed |ink 52.
The central shaft 50c defines a |unen 50g therethrough for receiving the
proxi mal end 38a of the feed bar 38 and for |locking the feed bar 38 in a
substantially fixed position relative to the feed bar coupler 50. The feed
bar coupler 50 can, however, be integrally formed with the feed bar 38, and
it can have a variety of other shapes and sizes to facilitate mating with
the feed link 52. -37 [001571 FIG 16 illustrates an exenplary feed |ink 52,
whi ch can extend between the trigger insert 48 and the feed bar coupler 52.
In general, the feed Iink 52 can have a substantially planar el ongate shape
with proxi mal and distal ends 52a, 52b. The proximl end 52a is adapted to
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| n ot hahd Meludss a §ubstahtidlasrculbbporsion Formed tHeedimfor\seating atsheft féraed ohar 38 duri ng
closure of the trigger. [00159].  The particular stiffness and strength of the

feed | PRIl e of hariseddinkelfelrniyiibbe disrussed ammptp desall with spech e B foadlbanci ng
assenb!t%%@gg,sﬁh@s Ednl aﬂso]; @Elﬁhé‘gs%%@f@%s?é,ll@‘fﬁnde& PR Backer R B8 ok rs‘dxmaigpmnt the

feed |i as a stiffness that 1s in the range of 75 to 110 | bs per
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.

[00156] 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
52. While a variety of techniques can be used to mate the feed bar coupler 50 to the proximal
end 38a of the feed bar 38, in an exemplary embodiment 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. When mated, the two halves 50a, 50b together define a central shaft 50c
having substantially circular flanges 50d, 50e formed on opposed ends thereof and defining a
recess 50f therebetween for seating a distal portion of the feed link 52. The central shaft 50c
defines a lumen 50g therethrough for receiving the proximal end 38a of the feed bar 38 and for
locking the feed bar 38 in a substantially fixed position relative to the feed bar coupler 50. The
feed bar coupler 50 can, however, be integrally formed with the feed bar 38, and it can have a

variety of other shapes and sizes to facilitate mating with the feed link 52.
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inch, and nore preferably that is about 93 | bs per inch (as neasured at the
interface between the 1link 52 and the feed bar coupler 50), and it has a
strength of that is in the range of 25 Ibs and 50 I|bs, and nore preferably
that is about 35 | bs. The feed link 52 can also be formed froma variety of
materials, including a variety of polyners, netals, etc. One exenplary
material is a glass- reinforced polyetherimde, but a nunber of reinforced

t her nopl astics could be used, including glass reinforced Iiquid-crystal

pol ymers, gl ass-reinforced nylons, and carbon-fiber reinforced -38 versions
of these and simlar thernoplastics. Fiber-reinforced thernoset polyners
such as thernmpset polyesters could al so be used. Feed link 52 could al so be

fabric . | such as e esired

conbi natigRl BB EuRes BT 5 P REar S et BGR Bhran s BRRG) i s
17A- 1 Thdeftl4B WAd thatfecd Bae coupiersRamy géretd), tﬁdﬂeadlﬁhlﬂ g2 a@sl&mfelamubsiamﬁﬂy plkhé. 17A
shows an initial position, wherein the tri 16 is resting in an open

posi ti Glengatp shape avthpseximaban @?talwdeé%f pd oxmahend 333 inadaptsditpal - nost
posi ti gg&atlggl?%lttvﬂ i ﬁl‘ég'gétr 535?0868Ttt gFGhROR a %stirﬁ%Buél)V‘& iSsse® and

the fe cou previ ous |scusse e lntia open
posi ti atcah hm:hniecatshal& b3 (FI&H leeth‘&ilrﬂ@mdretimmugﬁs Tiha slpnitifi canrbechdapted toe pr oxi nal

end of the el onga |l ot 88 in e awretalne t . i rst biasing
rerber PO oGy Shed s recqst L @€ Bleeienecrt 15 Bret alaiineahe bkaet he
housi ”Qnsl:ﬁ 489 Hﬁb%é"fé%dtlfﬁﬁ sbr MY 8istal E‘:ﬁﬁﬁb cﬁ%\eaf@@d tifilk smefn tk@xdbﬁte& ke open
position, and a second biasing nenber, e.g., spring 2, extends between a

shaft couplé Erfed_dzlzuar coyplerci) andithusain an axamplaryt ﬁebcsihmcnt 1181ciu§ies hlépdﬂ@h&fﬂﬁg 12,

and th mai ntain t bar, cou 0 and feed
oar 58 S T aP Brpd tRreSh ab abBufT i el 18 the R tre R e Bt ihe Sl
act uat gpafasch dmmeféed BavaoGplehso. Clisess P&, 1 14bare Effective t@wagle hﬁlﬁnoﬁd thki onary

handl e 14, to overcone the biasing forces, épplled by the springs 120, 122,
the tr .cg@éerSOi aﬁﬁlaerﬁee%nlb%pwgtsebogua\p@tot pRis &- dbemivot 2% dgenibs deeddyithon, as

shown g I l,i1pk in a
count erl- r&%w se A?%e?tll{“gﬁ’% JOH%I geg)thérrg(\":/dglrr\l 1tQ hzeléle %&33‘ %?o@ﬁ?g% ?@Mﬁg‘% and

f eed b@nt&Bfeemhmcﬁl $uin thié rllastreitememm:ﬂenmdms pesitione8 @djacent ttethépminbmlr 38 thus
noves g@aﬁlg %ﬂ Q éhe el ongate slot 88 in the jaw retai ner shaft 28,
therebfn% d %éﬁ BkP&eder shoe 34 and the clips 36 disposed within the
clip track. Spring 120 is extended between the housing and the trigger

i nsert (6658 PMthnREMPArylenbdEmERMAE Eaekik B2 LUEBONENBIc i€ 8nhale tRORUWEs 50 and

the 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

feed bar 38 during closure of the trigger.

[00159] The particular stiffness and strength of the feed link 52 can vary depending on the
configuration of the clip advancing assembly and the clip forming assembly, but in one
exemplary embodiment the feed link 52 has a stiffness that is in the range of 75 to 110 Ibs per
inch, and more preferably that is about 93 Ibs per inch (as measured at the interface between the
link 52 and the feed bar coupler 50), and it has a strength of that is in the range of 25 1bs and 50
Ibs, and more preferably that is about 35 lbs. The feed link 52 can also be formed from a variety
of materials, including a variety of polymers, metals, etc. One exemplary material is a glass-
reinforced polyetherimide, but a number of reinforced thermoplastics could be used, including

glass reinforced liquid-crystal polymers, glass-reinforced nylons, and carbon-fiber reinforced
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shaft coupler 124. [00162] As the trigger 16 is further actuated and the
trigger insert 48 continues to pivot, the feed bar coupler 50 and feed bar
38 will eventually reach a distal-nost position. In this position, the
protrusion 86 on the feed bar 38 will be positioned at the distal end of the
slot 88 in the jaw retainer shaft 28 and a clip will be positioned between
the jaws 20, as previously discussed. Spring 122 will be fully conpressed
bet ween the shaft coupler 124 and the feed bar coupler 50, -39 and the feed
link 52 will flex, as shown in FIGS. 17C and 17D. As the feed link 52
flexes, and nore preferably once the feed link 52 fully flexed, the clip
form ng assenbly wll be actuated to close the jaws 20. The feed link 52
will r i ] , €.g., the
second erise b G AY TS AELITIRS, PhekRfmict el AL BoRSi %,
rel ati Vigertnoset pbigestdrs powdiuizabe ngeda Feedinkys2 cndd also afabiicasédatrorh raenétaied bar 38.
[00163] An exenpl clip formn nb) t he _housin own in
more et 3 sprngtestlo achidvsghe 52%“ sgmbipatiof gk laltFiﬂF’HBﬁi%gmé HB?‘{;
di sposegdepifi hin the housing 12 and it is effective to nove the push rod 44
and cam4Z relative to the jaws 20 to nove the jaws 20 to a closed position
and thereby crinmp a clip positioned therebetween. Wiile the clip form ng

assenbl[§0 @%FI%\IQAal Tailugirae be exemplpgy elined vinsingapembly insisealKé ldRenpl ary
clip f [ 4 sl i dably
coupl egﬁé&g‘ﬁﬁﬁ@ﬁ%& tyon I{lﬁéﬂéﬁ.ﬁﬁ glgg&l os%%llé nk(ﬁ)lgh%ﬂﬁ 4 }tmgadgart ed to
coupl e cbepledt®d anki(feddrtﬁr B8 ade in @ka(ed’lm514mosilpd51ﬁom Iaﬁd; thedfecnlink %2 exfixhds betWeers
adapted to couple o.the closure |ipnk 56 and o.the push rod.44. [00164]
Fle . 18h Fiegdksnas éhechsL'izﬂréole?nﬁlr Arepiauy s e i aer{ as shown,

the cl gy%Hfﬁn th'e'(?pd?rlfsf?)lnléi‘gronﬁﬁe feed bhidﬁsm 8§iﬁ&§e’deﬂl b Linaféhd G hdWongate

substantrally circular flanges 54b, 5 formed adjacent to the opposed
t er m nalot 88 dsthe fray wtdiner Thadt 2% nA fiast bmmgtmmr@@g: dpeingd 3P tiedouptedgp thewi t hi n

t he second re 1 i n the ri 48 s anges 54b,
She or SR LEGERE aid e bl 4 foulEi 8 Bleker IRt nldfbedr I8 A UBYER Do)
shaft Désitie@and b secohé bREIAR nfthbes, e@tspnh@lzzmmﬁmbewm alshef coupl&bi2af t he
closure lLink 56 to position the ar on _opposed sides of the trigger insert

48. [ 00wesy rolaiablymntss theyphaltibdin th\eh?useﬁg K, em%%\a&s Ibahfoupker 58 te MaiRIR Hhenpr e
det ai | fée'a Jﬂ'&u i'é?so%ﬂ&’feeg%aﬁi@ﬁ'ihé é}roQﬁ‘El ARROSRHioRr ™ 126a, 126b that are

spaced sta ce apart romone a

[00161] 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
coupler 50 and feed bar 38 in a distal direction. The protrusion 86 on the feed bar 38 thus moves
distally within the elongate slot 88 in the jaw retainer shaft 28, thereby advancing the feeder shoe
34 and the clips 36 disposed within the clip track. Spring 120 is extended between the housing
and the trigger insert 48, and spring 122 is compressed between the feed bar coupler 50 and the
shaft coupler 124.

[00162] As the trigger 16 is further actuated and the trigger insert 48 continues to pivot, the feed
bar coupler 50 and feed bar 38 will eventually reach a distal-most position. In this position, the
protrusion 86 on the feed bar 38 will be positioned at the distal end of the slot 88 in the jaw
retainer shaft 28 and a clip will be positioned between the jaws 20, as previously discussed.

Spring 122 will be fully compressed between the shaft coupler 124 and the feed bar coupler 50,
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Each arm 126a, 126b includes a proxinmal end 128a, 128b that is adapted to
engage the central shaft 54a of the closure link roller 54, and a distal
end 130a, 130b that is adapted to nate to a closure coupler 58 for coupling
the closure link roller 54 and closure link 56 to the push rod 44. 1In an
exenpl ary enbodi nent, the proximal end 128a, 128b of each arm 126a, 126b is
adapted to pivotally mate to the closure link roller 54, and thus the arns
126a, 126b can include, for exanple, hook-shaped nenbers 132a, 132b forned
t hereon for engaging the central shaft 54a. -40 The hook-shaped nenbers
132a, 132b extend in opposite directions to facilitate engagenent between
the closure Iink 56 and the closure link roller 54. The distal end 130a,
130b ofpf hfe fedd Tk 5DA0M flek2@n6aA iP PRt g€ h® | PDE AL f8d lin 58 ALARYarAN
include a lunmen 134 extending therethrough for receiving a shaft that is
adapt edndrepferatlnbhge thafeed link 52 fkuftexed,ithdcel pcfotminghssembllyowill be antuapddge 58. A

person skilled in the art..w reciate . that a varie of. at her techni ques
an be chsehetvidl Bk i wifRimgnige ile @pisbie 8 el Puits ' 53" and
the cl @sdemBly;e\gniersebdhd stdRQTaEhativn, Qica M Bieltrighed Sntel 48 A¢Ipliadk rédflive o Shown in
nore detail in FIG 20A, and_as shown it _includes a proximal portion 58a
havi ng the@ipadwancieggsembipandiin parficilernfhe fegghar 3838 ext endi ng  t her et hr ough
and adapted to be aligned with the lumen 134 in the closure Iink 56 for

recei vgg@ ggLAg QS%@@‘%% Jggtfeuﬁihg a§s\é\ﬂb&QﬁH{é}ﬁﬂEiﬁ% 6 TRenehASH rforE @Rl RFIES. can

al so i rtion " 58b that is adapted to mate to the proxinal
end 44d8X0. tingenerafthe olip fo4m{rigl aSsenthly is|dispasedexidhip therhousiagh? dindris it ¢ffective

cl osure coupl,er 58 i.ncl uges cut -out 59 (F . _20B, and formed therein
and had MEVetHE pulEraidand Sam Ja ety Eiahe o Mok R Ao A43HT ¢ he push
rod 44.podifién Shdthédeby B@np a@Mp p8AtieHeditieetietvas! GVIRURE Slip RBmER Mssdnstly b
configured to receive a portion of the feed bar coupler 50 when the trigger

16 i s ihave aearisheefl gl purpiions, the pliysgaed sxgnmnlary clip farmingassepply|inglydss aci at e

that a i - R i . ] .l osure
coupl ercy@t’ﬁlletq %Xtrﬁﬁeerg&s ' 15{'%1515!5!2 ,cglgg\%”toggeteéllg%%q% gtsﬁ?gglé%%g @%gggﬁ]&gﬁg t he push
rod 44 adgnedtptcoopiakd the bbsunetling rolldr y4 f amd rmetbsumei dobplen£8 tadisfadapted ©CL6pIE | n

ot her exenplary e di nent s, rel oaded joint can be fornmed between the
push réﬂgwi S&%dmgﬁgaegg§&W@u§U§ﬂﬁér 58 to prevent accidental release of a
clip fromthe jaws, particularly during the early stages of closure, if the
user eqe®EEAHPICRN §tiMBitrhtel BRVoshR lifktoRé4iik Hodd detiiNadde ad swnatheictddaek up

mechani sm di scussed in nore detail below, can be adapted to prevent the
t ri ggedinkgoller 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
opposed arms 126a, 126b of the closure link 56 to position the arms on opposed sides of the

trigger insert 48.

[00165] An exemplary embodiment of a closure link 56 is shown in more detail in FIG. 19, and
as shown it has opposed arms 126a, 126b that are spaced a distance apart from one another.
Each arm 126a, 126b includes a proximal end 128a, 128b that is adapted to engage the central
shaft 54a of the closure link roller 54, and a distal end 130a, 130b that is adapted to mate to a
closure coupler 58 for coupling the closure link roller 54 and closure link 56 to the push rod 44.
In an exemplary embodiment, the proximal end 128a, 128b of each arm 126a, 126b is adapted to
pivotally mate to the closure link roller 54, and thus the arms 126a, 126b can include, for

example, hook-shaped members 132a, 132b formed thereon for engaging the central shaft 54a.
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fromopening until the trigger 16 reaches a predeterm ned position, the
anti - backup nechanism nmay allow sone m nor novenent of the trigger 16.
Thus, in the event a user eases-up on the trigger 16 and m nor opening of
the trigger 16 occurs, the preloaded joint will bias the push rod 44 in a
distal direction, thereby maintaining the push rod 44 in a substantially
fixed position, while allowing the closure coupler 58 to nove proxinmally
until the trigger 16 is engaged by the anti-backup nmechanism -41 [00168]
Wil e the prel oaded joint can have a variety of configurations, and it can
be positioned at various locations along the clip form ng assenbly, in one
exenpl ary enbodi nent the preloaded joint can be in the formof a biasing
menber i Pl bAS: : ' di st al
i et e Ot gt h0kBed 1926 1570 blicrflnloBodti®in dfens B ASLIA erblgirfled

enbodi etweers thewtosiire 1FAkG6 a0 Be dosurdiirksioter e fihedistal ead ¢ 304, il B@vefithelalsam 61

back PP 370t 8 analeL S3ER ab e hi e op ke g R 7 °7 T

canti | epép@uiiefmétivin s SRfftRdt Pallapled o pivolaRp mattA®tipsuraliak 5eko thesuch as
Nitinol, that allows the beam 61 to flex or flatten when

am o [ ! / a .
pr oxi melasyregpyRlen Bd A pereen skilledAp the asuvilkappesciste thdfer YEIRHH of Pthes fechniguesp e
f ormed i t.er] . L I
ol nf o LRy ke Aol IRK 5O RE LBl 1ok P34 R Qs RBlp B8
illustrates another enbodi nent of a biasing nenber which is in the form of
a coi |l [@0166} Arexémyparyafossperdonpler 8%8is shewss mowmere detad is FiG 926 8nd 8s shospds ed

bet ween th roxi.mgl end 44a of the push.r 44 .and t b wal | ,.of the

P ocoes Tsites R RS nofih e haing b o oh 1w Tomet et E8naRinaft |
conpr esiferdti@NgRardf Aapiedkd be slighed wall thedlumen i1 34 ARA¢ Liosurt Nak §6 Gor réeePBRSHN
skilled in the art wwll appreciate that a variety of other biasing nenbers

can be sbafele, matpiedwp sgmepnestso ideictosure sRpRlesH asn aleripdude a digiohmgtio
prel oagged;d Aaftkd Foaxﬂgt@'téﬁle%%ﬂi&gﬁén'dmg'BF!hH fish {58 UHI(PRG. 99, fMARGMpRAgY f or mance
Ul b e cli'rp tormng pr

of the can evere eamor spring during t ocess. In the
enbodi rmbbdisteotprhel dosate@oupRO B inchided pad-ont 59 (FEGSa20B hed/20@domealth&tinr ermai ns

primarily uniformag the cantilevered beami c ressed ring,.cl osure,
Povevernd S AP L S SIEE] (rieti BEMER GRIER H5 ATRE PR 290 44 g

cl osur @ortibl158b bBthklcldddiercBhSer 48 cahlalto bEQRBhIZMMLH relePNS ForB6PBIthe feck BE

| oad/ di spl acenent curve of the cantil evered beam 61 shown in FIG 20
| eft emouplér S[Oh@e@uha/eigggp%eig amthe opérepasitionadeperson 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

B. The

rod 44, and that the closure coupler 58 and the push rod 44 can optionally be integrally formed

with one another.

[00167] In other exemplary embodiments, a preloaded joint can be formed between the push rod
44 and the closure coupler 58 to prevent accidental release of a clip from the jaws, particularly
during the early stages of closure, if the user eases-up on the trigger 16. In particular, while the
anti-backup mechanism, discussed in more detail below, can be adapted to prevent the trigger 16
from opening until the trigger 16 reaches a predetermined position, the anti-backup mechanism
may allow some minor movement of the trigger 16. Thus, in the event a user eases-up on the
trigger 16 and minor opening of the trigger 16 occurs, the preloaded joint will bias the push rod
44 in a distal direction, thereby maintaining the push rod 44 in a substantially fixed position,
while allowing the closure coupler 58 to move proximally until the trigger 16 is engaged by the

anti-backup mechanism.
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hei ght of the cantil evered beam 61, while the right end of the curve
represents the point at which the cantilevered beam6l is fully conpressed
or flattened. The upper curve represents the force resulting as the

cantil evered beam 61 is conpressed during a typical closing stroke, with the
exception that the force is nmeasured froma free state of the cantil evered
beam 61 whereas the <cantilevered beam6l is initially partially conpressed
when it is disposed within the closure coupler 58. As shown, the | oad
remai ns substantially constant (excluding the initial conpression stages),
increasing only slightly during the closing stroke as the cantil evered beam
61 is being -42 conpressed. However, the load increases significantly at the
final j 61 4 ened.
b R G S e S e S e e S S
t o be Mt warwhe tocatibnk atomg tieeclipeiorming lassembly, of onelesemplatyi ¢mbaslimentiteam 61

inward. As the.cantilevered b .61 deflects and t.he l.oad is transferred
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t her ebyuiiedaasn adistalgirtdidd. WHileQrvdgietyto? by eimbetddan,betubed, i leoaded j oi nt
can optionally include features to enhance the cantil evered beamor spring

per f or wEbedimephehorn ipFHe . 208, the hizsingmernbar is acaptilsyersd beam 6y tha isrosiionebad
during gl ' ] ' l

erbod Sentee HeriBinaRtha Adaf ilout o Ao bizk WA uRNESEIR) Bhothe
per f or ipastced 4AdissdilywmThe chietilevetabteam351 dan bt fiermet dour £ slape plearorpBiateriahicl udes
two ridges a', 59b' fornmed therein on.the back surface thereof such that
the r s Nagash, (aglows I sty 1 @Ry oF AR ERET? IBP B AUFT RL S| | ever ed
beam ( RgHlicaNAME: ThEGednh @968 alRPBe form@PlrodaSafifeedthdr MafctigRCRICRRAT t from
one another and each ridge 59a', 59b' has a height of at |east about 0.005"
t o prewvpring st¢rd ovesinfpiced polumerseand mergihan ane pegm san btised. HHai206tillusieatasack
surfac t I . I £ 59b" 1w .ent t he
cant 1 1| SBPePbedieiR St e Ofafte BERbct wnbRE: hhoAn 3T R oipBPonl yhe B BHREL

Spri ng 60r Agahdwn, evesperilg 168 asdibposad betaaaf the prorimdl readi44 bfthe push rod44 andls

inward. A persgn skilled_in the art w |l eciate that th rticular
| ocat i (51?F back Nt of f@?,re%?ﬁﬂséfoztéasothe P\‘r‘é‘_ rP‘% 44 g@%@'a'lrﬁe sy ‘{%iﬁ a&é’?% Bependi ng on
the co '&Bﬂn?fé@é&h&ﬁa xintHily-difebled @tl%éiisl a9b‘%38?§tf}“@% bersoh dkliedliREieSRt WCESSary

to prevent clip fallout during closure. [ n use, referring back to
FI GS. Bppredia®thats vatiety of pdigebiasisg insmbers cambd ysedondudihg elastoineric open posi ti on
toward the cl.osed Bosition, the closure link roller 54 will roll within the
recess CETBI‘CSSIOII memboers.

[00169] The preloaded joint can also optionally include features to enhance performance of the
cantilevered beam or spring during the clip forming process. In the embodiment shown in FIG.
20B, the load of the cantilevered beam 61 remains primarily uniform as the cantilevered beam is
compressed during closure, however the load increases significantly during the final stages of
closure. This is illustrated in FIG. 20D, which shows a graph of the load/displacement curve of
the cantilevered beam 61 shown in FIG. 20B. The left end of the curve represents the unloaded
height of the cantilevered beam 61, while the right end of the curve represents the point at which
the cantilevered beam 61 is fully compressed or flattened. The upper curve represents the force
resulting as the cantilevered beam 61 is compressed during a typical closing stroke, with the
exception that the force is measured from a free state of the cantilevered beam 61 whereas the
cantilevered beam 61 is initially partially compressed when it is disposed within the closure
coupler 58. As shown, the load remains substantially constant (excluding the initial compression

stages), increasing only slightly during the closing stroke as the cantilevered beam 61 is being
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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 wll nove distally,
thereby causing the push rod 44 to nove distally. As the push rod 44
advances distally, the cam42 is advanced over the jaws 20 to cl ose the
jaws 20 and crinp the clip positioned therebetween. The trigger 16 can
optionally be partially closed to only partially close the jaws 20 and t hus
partially crinmp a clip disposed therebetween. Exenplary techniques for

fact ! | abbAgelRakident i NG PACEE Bl HBU] Sl of DB Whetit

di scusse n nore el o e trigger 16
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t he trlgger In particular, the anti-backup nechani sm can prevent the

trlggeﬁ”T@19?0n1open|ng during a partial closing stroke. However, once the
trigger reaches a predeterm ned position, at which point the clip posi ti oned

bet weenod176] FICRWSE qm;ulaf%s B &defplar y & afy emb&RREnt Irhfechldue PG BhdiRLAaNi sm can
rel ease the trigger allow ng the ger to open and release the clip or to
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in the ¥O¢ des d se teeth 112

f or med 504, 39beart pogliéried unde@edth 68behmdihac¢iﬁl\ldveﬁﬁ belrai(nétshewap e ridgedre
rotatably di sposed within the housing 12 and positiagned adjacent to the

tri ggeP % n3ibr are gpacsd a Histanse apartyEQIp aneanothes apgd ¢ash aidgg é%rﬁ?bpf’a%thsight pbvenent
of the fﬁfghg 96dut |ofb'i)§f {o, ftEveit {hle cGRHSRrdd ¥eaR¥¥m ﬁglk’t@aftﬁﬂlﬂgggal V\%'l?het gkh 112. The
teeth can be conflgure to prevent rotation of t a 60 until the
pawl 6Gurfaaciide racess.edes esnitthelridges 59a’, 59b' will prevent the cantilevered beam from

deflecting, thereby preventing the load of the spring or cantilevered beam from transferring from

the terminal ends inward. A person skilled in the art will appreciate that the particular location,

quantity, and size of the ridges 59a’, 59b’ can vary depending on the configuration of the

preloaded joint, as well as the forces necessary to prevent clip fallout during closure.

[00171] 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 aresult, 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
can optionally be partially closed to only partially close the jaws 20 and thus partially crimp a

clip disposed therebetween. Exemplary techniques for facilitating selective full and partial
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position, at which point the pawl 60 is free to rotate, thereby allow ng the
trigger 16 to open or close. The predeterm ned position preferably
corresponds to a position at which the jaws 20 are partially closed. In an
exenpl ary enbodi rent, as shown, the teeth 112 include a first set of teeth
112a, e.g., ten teeth, having a size that prevents rotation of the paw 60
relative thereto, thus preventing the trigger 16 from openi ng when the paw
60 is engaged with the first set |I 12a of teeth 112. The teeth 112 can al so
include a final or termnal tooth, referred to as a tock tooth 112b, that
has a size that allows the pawl 60 to rotate relative thereto when the paw
60 is engaged with the tock tooth 112b. In particular, the tock tooth 112b

pref er aRkvre Iaaﬁ]e%hE WaE bk BRbuds&d inThére Wamtl balohy GHcededliptid Q;Sblfeb ahé trf%elok the
first set of teeth 112a such that a relatively [arge notch -44 is forned

bet weeran brerefeaseslithereby dlowirgsming 112§ tapul] thp &rigeeeinserbdd backxo ifs mm@ not ch 140

has a t | t he pawl
00 to BREE e M1 RE o Kbt Bhpl b BT rest BASERAR W BO . 3%, R
first padxiail posiebn As tlﬂarlggkrmseaaa réthink kil initial pesitéort, the\/mldslureapanareﬁc4e t hat
the tock tooth 112b can have |ze or .a smaller size than the first
ten téuPpved bpgkoiay lp@agleqsrt}onpﬂswfldﬁhﬁﬁ uPyi§pg the . mfedm‘fe‘tf ERSMESRMREen t hat
al | ows Qnﬁd m4MQQ4 Poxdiny therein. [00174] FIGS. 22A-22D illustrates the
ratchet nlsn1| use. en the trigger 16 is initially noved toward a
cl osed p05|t|on as shown in FIG 22A, the pawl 60 w |l engage the first set
of ted®H72hDhe surgieatislip pprdiee A0 canplschiaclude guaricty of athesrfeasieh imgcﬂlram viger

t uat f t h
firer Somedvbbly 9 EehPan biiooh i iub WeBA Yo Pple? BSHERCRB AT, e
t ock t dadknp hﬂe?lbamﬁilﬁ& cbh@olﬁﬁg\dnoﬁ&nérﬂaﬁﬂle?urlggeeldi OIIkpaTlm@lﬂdt théﬂbt,l badkuphi ch
point the jaws 20 are partially closed due.the partial dg venent of
t he came&ban&mawmeVﬁna trigggr 1§ fremyepsning guriag ¢ p altfdosf"& s Wsw al | owi ng
the trigashe &%g%PreQ&ﬁE‘a%edEﬂeﬁﬁﬁed 9@51%?13[ atb@hlclﬁjﬁﬁhtr e chy p(t)sht?odéa %Etwegﬁ ﬁ;}e 22C

illustrates the trigger ina fully-closed position, and and
22E i | [javetqante pardiglly cnngg@r thegantidtagkup merhamismican tadease ph@srnggeo nlloxmg 11765] The

|l catilber e guf st BF clfaf PR Rshim Tad o 28 % By G5B an be
em ttedsephen the pawl 60 engages the first set of teeth | 12a, and a
second, different sound e.g., a louder sound, can be emtted mhen t he paw
? g eeng? ei$73]t F %St (2) A an(? 8%]9 il‘us%rgtte): oneAgxe?nprlaGrff léln odlvrrvllnfl:gtn 0 arrlleanglfbagkup mec arrues"r(;‘lC hes

in the form of a ratchet. As shown, the ratchet includes a set of teeth 112 formed on the trigger

insert 48, and a pawl 60 that is adapted to be rotatably disposed within the housing 12 and

positioned adjacent to the trigger insert 48 such that closure of the trigger 16 and pivotal

movement of the trigger insert 48 will cause the pawl 60 to engage the teeth 112. The teeth 112

can be configured to prevent rotation of the pawl 60 until the pawl 60 reaches a predetermined

position, at which point the pawl 60 is free to rotate, thereby allowing the trigger 16 to open or

close. The predetermined position preferably corresponds to a position at which the jaws 20 are

partially closed. In an exemplary embodiment, as shown, the teeth 112 include a first set of teeth

112a, e.g., ten teeth, having a size that prevents rotation of the pawl 60 relative thereto, thus

preventing the trigger 16 from opening when the pawl 60 is engaged with the first set 112a of

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

112b, that has a size that allows the pawl 60 to rotate relative thereto when the pawl 60 is

engaged with the tock tooth 112b. In particular, the tock tooth 112b preferably has a size that is

substantially greater than the size of the first set of teeth 112a such that a relatively large notch
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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
cl osed position. The user can thus release the trigger 16 to rel ease a
partially closed clip, or they can fully close the trigger 16 to fully
close the clip. [00176] In another exenplary enbodi nent, the surgical clip
applier 10 can include an overload nechanismthat 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 and crinp the clip around the tissue positioned therebetween.

As the form ng process proceeds and the clip is at least partially closed,

the foy 196 1srtﬁr(i]ryedrbegvee9 e Pr}&{ aQ Sf t%!etﬁslllgrgaﬁﬂﬁe lo%%oo%l? 1 ?fboug% né)tc[iiSI 41'0@1@% %l ip
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over | oade tmieslhﬁw tBérpamlrﬁ()ha\pa/oatlfeﬁm shlmrad:lewtdgahe pawlré@l tabe seleaivelyandwedc e
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| ncr eas{h appkbGatk Bk ﬁltqu&etobtﬁ 11D0WaVISH e tHe 8B 5BP LY a Shhidtsl¥ 1haRd Bfst fehan the
force rqu?red to close the jaws 20 to prevent accidental actuation of the

over | oasthmElRaavhilestill ppovading egoftch 140 formpdtherphetwzen thatalfavestbepedl G0rtopivek osi ng
when the trlgger 16 is initially actuated, the force required to overcone
the refi%t%nce of the overload nechanismis relatively low This is
particul arly advantageous as the jaws 20 are nore susceptible to being

def or mgoh IMBEFIGSH YA 22D illogiatesakie @mhyt hedhtnishlity usd. O8keh thd ldggev &6 Isdaidally

nmechani sm 'II ctuate npre readily arI stages of clip formation
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f orce aplbkausd thegpawh 60 faadyare:. paﬁﬂb@_ﬁl‘%} sqepfieethdA24 itilshe pavdH0onachextdrpl ar y
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from t weinbee |86 fide pﬁﬁbllﬁﬂl@séﬂ%’b&hﬂaﬂ@l dispil oveBentioftheGam 42 6\% tHegaws Nk 68,
a pivot link 70, and a biasing assenbly 72. The biasing assenbly 72 can
i ncl ud@0ethe pawlfy in fse tormtnte thatedy gllowig ﬂ}eéagsecs 1¢ meomwﬂg e magyPet hat
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spring sposed aroun e spring post nger
extendsandBIEﬂhlgtlnateﬂtetsig)gdrﬂgrqzjmslingjlaﬂhmpdnpnmmdes a head 154a f or med thereon
that is adapted to abut

[00175] 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.

[00176] 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
and crimp the clip around the tissue positioned therebetween. As the forming process proceeds

and the clip is at least partially closed, the force required to continue closing the jaws 20 around
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agai nst the spring 152. The pivot link 70 can be generally L-shaped and it
can be coupled to the housing 64 by a pivot pin 156 extendi ng therethrough.
A proxi mal end 70a of the pivot link 70 can contact the head 154a of the

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
turn, can be coupled to the profile Iink 66, which can be slidably and
pivotally positioned within the housing 64 adjacent to an openi ng 64d
formed in the housing. Pivotal novenent of the profile link 66 wthin the
housi ng 64 can be achi eved by, for exanple, a pivot pin 158 that extends
through the profile link 66 and is that disposed within a first slot 160a

(only ?éi?'s%iﬂcﬁnt?yhfﬁ\éf&sefsprA'E@H'din@}y, ﬁﬁ%ﬁ@%&farﬁéﬁbom%@fhefobal&guSi ng 64,

and sl e novenent of the profile within the housing 64 can be
achi evewchanjsnf can haxe apdsistanep pas eafreatestto ths fores ra@digd ta elgse thejavwslordnt he - 46
profile_,link 66 that are ceived wthin a second sl gt Qb_(onl ne sl ot
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assenbly and to counter the force with the resistance of the biasing
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64. Fofforthequintdabiovermbma dpaesistandeeofitbe oeerload meelthnizy tshrelatr ey tows Ibib ispri ng
152 is_ transferred through.the,togagle |ink 68 and. pivet |ink 70 such that
2 r ot PR e ireralisgs e 24 &8t siefthiple P PfieBdgRimad Rber ey BHoUs! ng
64. Thyged Moﬁlﬁﬁa‘i@é’l@l NosedUFRS ovediRad frethdninl Wilkactfitd Borere&diStin kRteatlyon with
respect to the housing 64. |If the npnent generated g& a radial load fromthe

cl osur stag¢sif chip formationtopyayent defpreation of thedaws. rfkorgerselycwhersthe javsdfhasait  of t he

pi vot | j A t i . . Arofi i i r te,
Bucki i el ced: P Rsfudg Dl v RigRs i 5 b MerfB REGAT) Gl i
conpr e$s attheted panrappli&alion loba sighificaitifoica gpmrpecthe jawe2(pi vot |ink 70, toggle
link 68, and profile link 66 are aligned such that the sliding force

resis i d is the force r ired to buckle the toggle |ink 68
g pi JBIF) - 30A idsuiats O eneiinary s el ofan o Seindchuism i) shopings
agai nstn kXoduidafidw . elnl defbraf theoveA6aBmedhanibM&kh intthde @h ©Qerddadiidsihi pkages, then
the pivot lTink 70 further congresses t he sprlng6152 as the profile link 66
n

sl i des fgrmed ifior twe, hal\se $48164triand condaining wprofile Hok 66.ddpegle link 68 aggvotdmR- 23C,

and as 75,'191% btuﬂﬁlgoag?e%ﬂw 794¢hd ﬁa&nfassembly 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
each half 64a, 64b of the housing 64, and slidable movement of the profile link 66 within the

housing 64 can be achieved by, for example, opposed protrusions 168a, 168b formed on the
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housing 64 allows the closure Iink roller 54 of the clip form ng assenbly to
roll against the profile link 66. As a result, when the trigger 16 is
actuated and noved toward the 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 wunless the force applied by the closure link roller 54
increases to a force that is greater than the resistance, e.g., a threshold
force. This can be caused by, for exanple, a foreign object positioned
between the jaws 20 or when the jaws 20 are fully closed wth the clip and
vessel, duct, shunt, etc. therebetween. Wen the jaws 20 cannot be further

cl osed réﬂ'@llﬁl@(‘;@tﬁa@ﬁpl‘écgﬂed Q/lthﬁ”nkhese%rfbsswtqwb Haly el St iPéhowng Rarfieg it | 0si ng
not i on of the trigger 16 wll be transferred to the profile link 66, which

Wil th@hmlf\ﬁéa,@hwfﬁqmsmgﬁm n the housing 64, thereby causing the pivot
link 70 to pivot, which forces the plunger 154 to conpress the overl oad
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can pivot wt housi ng 64, as shown in FIG he cl osure |ink
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| i nk 66ogglkedgikrfg, theergfilofink 66 begiks ©6otats, puckbng th‘ﬂh@gl«th@(f&m Q@Osing the
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to tramgk 68, anl@rdfme fisk 6@aﬁehﬁgmalm5h maf th endiag for&e(rédistdrick @ slidenis thbfoeRUSI Ng
t he proflle link 66 to slide w t he housing 64 to overcone the

resi st &quiedto buckle ﬂéﬁ/‘é'gglééﬂﬁkéﬁ @P%@‘V?L‘Sl?‘k Wllf@efﬂaldﬂﬂﬁﬁ?méﬁe q @ﬁ“&f‘ehrikeqw red
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relative to the ano orce require ose t
70 further compresses the spring 152 as the profile link 66 slides proximally.

[00179] This is shown in more detail in FIGS. 23B-23C, and as shown the opening 64d in the
housing 64 allows the closure link roller 54 of the clip forming assembly to roll against the
profile link 66. As a result, when the trigger 16 is actuated and moved toward the closed
position, the closure link roller 54 applies a force to the profile link 66. The resistance of the
overload spring 152 will, however, maintain the profile link 66 in a substantially fixed position
unless the force applied by the closure link roller 54 increases to a force that is greater than the
resistance, e.g., a threshold force. This can be caused by, for example, a foreign object
positioned between the jaws 20 or when the jaws 20 are fully closed with the clip and vessel,
duct, shunt, etc. therebetween. When the jaws 20 cannot be further closed, the force applied to
the closure link roller 54 from the closing motion of the trigger 16 will be transferred to the
profile link 66, which will then pivot and slide within the housing 64, thereby causing the pivot
link 70 to pivot, which forces the plunger 154 to compress the overload spring 152.
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the force is preferably only slightly greater than the force required to
close the jaws 20 to prevent deformation or other danmage to the jaws 20. A
person skilled in the art will appreciate that the resistance can be

adj ust ed based on the force necessary to close the jaws 20. [00181 ] 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 nmechanismand the force required
to close the jaws 20. For exanple, 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 [ink 66 from

i nter f R0 HE A¥ SrBviBRIEAIREY, tRE fordtreqliRAYS Bctudté tHe FverldRI m&hahib@ can ¥@dlateand to
allow a |inear force to be applied to the trigger 16 to close the jaws 20.
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menber
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.

[00181] 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
is moved to the closed position, the profile link 66 can have a non-linear shape that corresponds

to the non-linear force. Such a configuration will prevent the forces required to close the cam 42
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bracket 174 coupled to one end thereof. The curved nenber 172 can have a
bendi ng nonent that, when | oaded with a force greater then the bending
nonent, buckles to assune a lowrigidity condition. The bracket 174 can
provide nore rigidity to the curved nenber 172 such that the bending nonment
i ncreases adjacent to the bracket 174. In use, the beam 170 can be | oaded
within the housing 12 of the clip applier 10 such that the closure |ink
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 fromthe
beam when the trigger 16 is initially actuated, and the closure link roller
54 becones closer to the beamas the trigger 16 noves to the cl osed

posi ti @i&&n%@&%&h too{igh.r €si stance to buckling will increase as the
closure Iin | er 5% noves thereof and the trigger 16 of the clip applier
is noved to the closed position. Al though not shown, nultiple beans could
opt i onH01§2]08y waref nan-limiing ekarple b fasee regeiradite Ct0é¢ thedaws 2 canrbsaoand of t he

oot IPERHE s AR RPE Fitel Wb h i ealy BBitaS PR R Bl The Bulhby

enbodi HeaJt%b toverd orieginotter. CA phosaihiIFEG. 8,Ghecr@tesk 104 tubehave alcufved quant i t y
i ndi cator_for, indicating. the nunber of C|I£S remai ning in the device 10.

Whi | e sefieyiagion sushribat dhrcforeeanillyary asdhe ¢asm fhBsses et ﬂpe It aembets 998, Wb; ps
remai _n'THQProEle%k G An Aot ol 1 ta%oﬁ@?pon@%g TRhvad Mlsﬁmﬂig@ﬁpﬁacé)gucﬁ thak | P

guantity I ndicator having an indicator whe 74 and an 1ndicator actuator
76. [ OOtgbice Wik alsoislaryas thre cidsaed linkaoller S4dimasges thwrfdmeal As shoviE 831G84284and 24B,

and as_s it h a ener al iL,reular o ica t hat defi nes
" Cent P 2% e OB 4 AT Sl shofl it Mt poft ol il S 1eTBRAB &8 "5 ot
74 | nckwﬂaﬁu&l@aiohvéﬂa%dfmé?ﬁ r prEibe af O Ii)ﬁbfﬂélﬁnla&ﬁﬁtsﬁﬂstir@lah? coagaged by the

i ndi cat or actuator 76, and an_ indicator nenber 144. The indicator nenber 144
can hapersen skilieddn thequt %lrﬁpipgmraé& thaiihe profiie link oorraphavan wrieteaibersaamest he

i ndi ca e f 1S ing a

col or, Eﬁgﬂ{, o?gRAﬁ%n Ch£$éaﬁm%EEG&§ﬁ??grs %Eon1h?ﬁg&%%%g §g$hb t he

i ndi cajaws Aﬂfméthemrce[neébﬁ%y tdFdomat2tbe bidrieed meckaisnme exenpl ary i ndi cat or
actuator 76 in nore detail. The actuator 76 is adapted to be slidably

di spos t hin dto co o the feed |link ¢ Ier 50

and ot By 4 R CAGLR BerD R M ARG R b Bl FE e oSS Rl g v,
the i ndarety of oth@ohifiiRatiofs. B3 waytfinbaldinttiny &afmptd, 81G. 1240 luegtwesamportl on of

which is shown, formed on an jnferio
overload mechanism that is in the form of a cantllevered 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

contoured to tailor the buckling load at a particular point along the length of the beam.
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surface thereof for extending into the recess 50f formed between the
circular flanges 50d, 50e on the feed bar coupler 50. The protrusion 146
allows the indicator actuator 76 to be engaged by the feed bar coupler 50
and noved therewi th. The indicator actuator 76 can al so include an
engagenent mechani sm 148 fornmed thereon and adapted to engage the teeth 142
formed on the indicator wheel 74. As shown in FIG 25, the engagenent
mechani sm 148 on the indicator actuator 76 is in the formof an arm having
a tab formed on the end thereof for engaging the teeth 142.-[00187] 1n 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 hopsi 8g) 1hanstHé bxe pa} y EfBodRSRIRET lcqmigaa@t,ﬁém%%nh&msmponed

adj acent to the i1 ndicator wheel 74 and rusion 146 extends into the
f eed bamanutyupdleatosﬁbr m‘dlmtlngct@mglbmzoii qlipk tetesdining Wi thel dewid@H). Whilerwatiquser ei n
for di n at or whee etr| er 16 is
roved (o et B8 Resd 36T Ra Fe il ¥R} B G e s R 58

di st al kyempldi® embodigRhOST aadtipliamtity TridlidsdrihaviiR Ve lrdilc&t(ﬁM’ﬁéeW‘t zmdtdﬂendm@k bar 38
and feed bar_coupler 50. As a result, the engagenent nechanism 148 on the

i ndi caf@hateictuat or 76 wil | engage the teeth 142 on the indicator wheel 74,
thereby causing the wheel 74 to rotate as a clip is advanced into the jaws

20 Eagdd 185 helifGicatdr WRQE74 KQhbwn AEadAL RFIES. ROV ARERARR 264 sth%Q/n' ith& af Ne | aws
the indicator actuator 74 rotates the indicator wheel 76. Wen the clip

S uppl y gé¢negally\wircalar errmy&ndridal §h§pe tifat definaea centital axgs ¥ abouwsovhieh theavhedl 44 ipn t he

nousi nigepet 6 ot whetddofule R oyl b RSk Ra I o

The cosigdaged bytfie adli@korPatiatbf 46,Gal ah tndiqta pieatbel 04N CThEYdichOr ABinbEE1Mi ndow
| 2a when the clip supplfy IS, de | eted. [00188] In, anot her exenplary
enmbodi Rvhave g yarigty of eenfigurajipas putin aeahemmgw&a@oaameamhwwea&wpmem’%ﬂéﬂ| sm

that ig 13%%1%1 of QCCHﬁﬁgtﬁ{gcoﬁJ}%ah Eg\hggﬁ 06108 orafife [ QBE AhALdiftds Hdnf Feverse

direction, .g., a counter-cloc dirécti’on, “after bei ng advanced. Wile
t he anthe-rbamhdmotﬁﬂmhadlcaimwkml Thave a variety of confi gurations, in the
enbodi ment shown in FIG 24B the indi cator vvheel 74 includes opposed ar s

73a, 7@6 e bstan Y I Ea r ) 73a,
73b ha allggaft\/\f} ?%ﬁmgt?%% ?‘% r X‘E"Eﬁ%ﬁ ch st aﬁ'ato %8r &alleoﬂjfﬂhe a%g;ta% i &d apt ed
t 0 enga@piedas besipnabli digao&aewtihnmlﬂdmﬁsmg 12 lagd toadeapiego The. festhlinkeconpler Shown, t he
correspondi ng teeth can be

and move as the feed bar coupler 50 and feed bar 38 are moved. Accordingly, the indicator

actuator 76 can include a protrusion 146, only a portion of which is shown, formed on an inferior

surface thereof for extending into the recess 50f formed between the circular flanges 50d, 50e on

the feed bar coupler 50. The protrusion 146 allows the indicator actuator 76 to be engaged by

the feed bar coupler 50 and moved therewith. The indicator actuator 76 can also include an

engagement mechanism 148 formed thereon and adapted to engage the teeth 142 formed on the

indicator wheel 74. As shown in FIG. 25, the engagement mechanism 148 on the indicator

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

[00187] 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
protrusion 146 extends into the feed bar coupler 50. The housing 12 includes a window 12a

formed therein for providing visual access to the indicator wheel 144. As the trigger 16 is moved
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formed within a circular protrusion formed on an inner portion of the
housing 12 adjacent to the w ndow 12a. Wen the indicator wheel 74 is

di sposed within the housing 12, the arns 73a, 73b extend into the circular
protrusion formed around the inner circunference thereof. As a clip is
applied and the indicator wheel 74 is rotated, the arnms 73a, 73b can defl ect
over the teeth in the housing to nove to the next position. Wen the

i ndi cator actuator 76 slides proximally to return to its initial position,
the arms 73a, 73b will engage the teeth in the housing to prevent the

i ndi cator wheel 74 fromrotating in a reverse direction, i.e., returning to
the previous position. A person skilled in the art will appreciate that a

vari et y, flg%ég‘éj’go]sfn%ﬁ bR ‘EHéEf’éedOc?aP cﬁ@l&%@% PcrileeRf RU&N, thé%ﬂﬁi‘éh't%r %tu&t&@é‘ Wil cat or

wheel 74. As previously tione the surgical clip applier 10 can
be us emovodiaqaby ywith tkmff:td b 3)8 and feefddiar gouples$8d Aslairpsultoths epgagginead site, such
as a ves t prosco endosc ry, a
arai | FREelsphion Ao Friopal 7 RPEREEED. fesBhPin AES TRARLE LAY o7 ca
site. ﬂqefe%? Rallsthghe HBEE TS tPitdte aSa bly;pis@abdnyedlﬁl&ﬁthe gavabezo Each tinfertkd ng channel
extending fromthe -51 skin incision to the surg site. Oten during

sur gi cHigesy Yris getpated 1o advangeacdip2rintorthe jaws <@ the Bl‘j‘éfatoirlaﬁt\'/batf’h?"b[fﬁﬁescth% vessel s
or oth d i

U g1 ¢ ST hee B \PRRRNPERF GBI Has TR of GE ol fi S Rieule 8o (e 16
t he ved44on thAambmbrrv@ieyl 74hwﬂliveglmialapp¢ar o thp plindom; IZalfohnaismcthe lpouamglliler 10,
can be. i ntroduc hrou t he .a or intro nto,the
g cetee Shaghg b g et chal Sniy SN B Rt o atBe oSO RER144 R b1 per
duct. Jiptedits sép ﬂmnﬁﬁe WwilidowaQh wihkRitR cRpShgplPRidepleRY. t he jaws 20 around
the target site. The trigger 16 can then be actuated to cause a clip to be

advanced between the jaws and _positioned around the target site, and to

cause {1¢d8§] dﬁé“?belt%e@m?@éembo"émﬂﬁpth? irdicagar ywheglatesiinduden antibacktPended use
of t hem%l;ﬂaﬂlsgf t}ﬂgt i h&iﬁ)gé?irto %@ev@ﬁﬂh@ﬁdﬂﬁf& %L:ély74wﬁ;tﬁq¥f i8S revetie GReEithn by the

audi bl e soun e paw reaching the tock toot or it can be
f ul ly egt aabeder- cchrécwmerdlgagmm a8er tpingrrdmanced.c Bdeld tlteoarrtlda)aeMmt:ﬂempamanal ly or

fully ¢l osed .cli t he procedyre. can be essar o apply
Leai €1 B eriey gt eoStet bR M ogisteth it RO i s P EEGEEEY 1 Lot
featur ﬁﬁl@@ﬁo@d@/@rﬁrﬁg g3a,0Bb e extBEMibsantiallp paLdel0o tﬁmlﬁvomclda&mabed
enbodi nent s cordlngly the invention is not to be limted by what has

been pa#ht has@iraml §5a HSMFOrmed on askistaliseest crddbergef that is adapiedite@ngaget he appended

clains corﬁ‘!sbondmg 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. Asaclip 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.

[00189] 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
endoscopic surgery, a small incision is made in the patient’s body to provide access to a surgical

site. A cannula or access port is typically used to define a working channel extending from the
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publications and references cited herein are expressly incorporated herein
by reference in their entirety. -52 CLAIMS: 1. An inproved endoscopic
surgical clip applier having jaws which close together to approximte
tissues to be clipped, a push rod adapted to close the jaws, a trigger
adapted to actuate the push rod, and a ratchet nechani sm adapted to prevent
the trigger fromopening during at |least a portion of a closing stroke, the
i nprovenent conprising: a preloaded joint forned between the push rod and a
| i nkage coupling the push rod to the trigger, the prel oaded joint being
effective to maintain the jaws in a substantially fixed partially closed
position when the trigger is partially opened during a closing stroke to
retainggn %fsﬁdn"ﬂ) htye su\t;\ﬁéﬂ%ﬁe CHjtéh Jﬂﬁ' 1$ahFrob@d’lY§es iLis nbBRsaty tdtadd biGdd P
applier of claim1l erein the pr oa ed Joint Is aé%pte to maintain the
push r ﬂdwnlnroaglsthb scsnls pabﬂhyr clucrseehqmmetprmdms may a¢qumwtlmguaet¢éa Ishunitade to

nove pr.oxi appli er iml erein the

br o1 ondiEeT AT ke ik G5ea oG The. -t o ERB e RE sp i Beestpr eased by the
push r adcstdinglyga surglcaisilipGpplidrodieh agelih et W cdntbedipRbduced thib@hithg force to
the push rod when the trigger is partially opened. 4. The surgﬁcal clip

app! i eFasplaQr gthgyvgise wﬁ@me ity gheupgicah gites Oé’i%‘ﬁ‘f’n dsripws 3@ around fsvesseler ed
beam a enent
Conpr | Sunt 38 ot AL ahyeridfle 6716 Eln BLIGHADRIEAITHR find 26 oGhAS e

pr oxi nsike. éﬁr&tngget ﬂlé cputhbn bodcteatet tolvauseln dipitoge ed\aneedtbeawandhe;}ameddw t h| n a

recess forne coupl.in hani sm .t he bi asi i ml end
0 Ot hePtutieted atpind wditeer 19, o 2 Mt 2T RAGE T pao B dphDPE o of n
the regee intBdedd8S ofthe tBR The @@ger%dgﬁ bé ParfRNY adthiéE hdindndtcaddphed to
mai ntain_the spring at a substanti al constant | oad as the ifrln i's

conpr eaudible genndipd the namd 6 racking MOCIB%Oﬂ‘Hé 2B, 1 df qam e dyliypackyated: drheof ¢l ai m 7,
wher ei g étggrel A g%ﬁqélEas% B Fel 98tk SaRdRPLERNY QBELHRP N hnd thB ProtRbdrB Fad oM ful 1y

conpr es
repeated if necessary to apply additional clips.

[00190] One skilled in the art will appreciate further features and advantages of the invention
based on the above-described embodiments. Accordingly, the invention is not to be limited by
what has been particularly shown and described, except as indicated by the appended claims. All
publications and references cited herein are expressly incorporated herein by reference in their

entirety.
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9. A surgical clip applier, conprising: a handle with a shaft extending
therefrom jaws forned on a distal end of the shaft; a jaw cl osing
mechani sm ext endi ng t hrough the shaft and coupled to the jaws; a trigger
adapted to actuate the jaw closing nmechanismto close the jaws; and a

prel oaded joint fornmed between the jaw cl osing nechani smand the trigger,
the preloaded joint being configured to prevent a clip fromfalling out of
the jaws when the trigger is partially opened during a closing stroke. 10.
The surgical clip applier of claim9, wherein the prel oaded joint conprises
a spring adapted to be conpressed by a portion of the jaw cl osing nechani sm
during a closing stroke. 11. The surgical clip applier of claim 10, wherein
t he spttggwgs formed fromNitinol. 12. The surgical clip applier of claim9
wherein the jaw cl osi ng mechani smincludes a cam adapted to close the jaws,
a push rod coupled to the cam and a coupling nmechani sm extendi ng between

t he pudh rodnimprovéderdosaggisrsurgi@l clihapplior kevirg jaws mbichmbdse dogetfer ol ai m 12,

wherein the | oaded, jgint .is dis e ithin a .recess formed.in the
Coup! | PHERGE SRS Shod Aippe Sy FRGRAReSlY oot S Bpet ALl o

dur i nga@udt¢ MSipish S &Hees ratefiet mMéthasiskh AigR¢d ©lpréveapit trgfgePfroml opefiing duringher ei n
the recess includes at | east one ridge forned therein and adapted to

mai nt apileasha pertien obelel@sing piiekeathe AmpioNemeH CPEPTi§ingonst ant | oad as t he

pr el oaded j Q] j i L Ng; : hcal clip
applier of %bﬂaalto%h%%?’%\ﬁ%ﬁ?%g?%gﬁ g'{%%ughagdtd%glrilg%rn ?%%g&lﬁgh%%-&% I.t%zciiliépg)'!rh gvent

t he sptrigger, thegmeldadel yoioobymgeaftictige tolbaintdinthe pws dh a shbsanéplby fixed, pactiathyr i si ng:
a housing;, a shaft extending distally fromthe housing; first and second
Favs. 1 BIOPOSITOR MES frsiHissrd eyl apfogd g 8 Hlog M GBIo HETHHR e Bpl ed t o
the hogstingdcidbdwbdrthafdwp mechani sm adapted to engage the trigger when the
trigger is rel eased

2. The surgical clip applier of claim 1, wherein the preloaded joint is adapted to maintain

the push rod in a substantially fixed position while allowing the linkage to move proximally.

3. The surgical clip applier of claim 1, wherein the preloaded joint comprises a biasing
element adapted to be compressed by the push rod during a closing stroke, and adapted to apply
a biasing force to the push rod when the trigger is partially opened.

4. The surgical clip applier of claim 3, wherein the biasing element comprises a cantilevered
beam.

5. The surgical clip applier of claim 3, wherein the biasing element comprises a spring.

6. The surgical clip applier of claim 3, wherein a proximal end of the push rod and the

biasing element are disposed within a recess formed in a coupling mechanism, the spring biasing

the proximal end of the push rod distally.

7. The surgical clip applier of claim 6, wherein the recess includes at least one ridge formed
therein and adapted to maintain the spring at a substantially constant load as the spring is

compressed during a closing stroke.

8. The surgical clip applier of claim 7, wherein the at least one ridge is adapted to prevent

the spring from fully compressing.
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during at least a partial closing stroke; and an assenbly coupl ed between
the trigger and the jaws and adapted to nmaintain the jaws in a
substantially fixed position to prevent clip fallout when the trigger is

rel eased during at least a partial closing stroke. 17. The surgical clip
applier of claim16, wherein the assenbly includes a preloaded joint fornmed
therein for maintaining a portion of the assenbly in a fixed position and
allowing a portion of the assenbly to nove proxinally when the trigger is
rel eased during at least a partial closing stroke. 18. The surgical clip
applier of claim217, wherein the preloaded joint is fornmed between a push
rod adapted to advance a camover the jaws to close the jaws, and a coupling

nmechaniosm  AQurgt@uBlip gkg,]i@ﬂgoﬂyﬁﬂn%od to the trigger, and wherein the
prel oaded joint  maintains the push rod in a fixed position and allows the

coupl i ng meghandlesyith o shafvextending therefrgmvhen the trigger is released during
6, wher o) mirdRiedRpd BT UESAR, o a Spring i shoced between the
push rod angjdwheosingiplkthagisreatandingthrouplbthe shaft and coupled to the jaws;
a trigger adapted to actuate the jaw closing mechanism to close the jaws; and
a preloaded joint formed between the jaw closing mechanism and the trigger, the
preloaded joint being configured to prevent a clip from falling out of the jaws when the trigger is

partially opened during a closing stroke.

10.  The surgical clip applier of claim 9, wherein the preloaded joint comprises a spring

adapted to be compressed by a portion of the jaw closing mechanism during a closing stroke.
11.  The surgical clip applier of claim 10, wherein the spring is formed from Nitinol.

12.  The surgical clip applier of claim 9, wherein the jaw closing mechanism includes a cam
adapted to close the jaws, a push rod coupled to the cam, and a coupling mechanism extending

between the push rod and the trigger.

13. The surgical clip applier of claim 12, wherein the preloaded joint is disposed within a
recess formed in the coupling mechanism and it is adapted to be compressed by the push rod

during a closing stroke.

14.  The surgical clip applier of claim 13, wherein the recess includes at least one ridge
formed therein and adapted to maintain the preloaded joint at a substantially constant load as the

preloaded joint is compressed during a closing stroke.

15.  The surgical clip applier of claim 14, wherein the at least one ridge is adapted to prevent

the spring from fully compressing.

16. A surgical clip applier, comprising:
a housing;
a shaft extending distally from the housing;

first and second jaws formed on a distal end of the shaft;

-54 -



a trigger movably coupled to the housing

an anti-backup mechanism adapted to engage the trigger when the trigger is released
during at least a partial closing stroke; and

an assembly coupled between the trigger and the jaws and adapted to maintain the jaws in
a substantially fixed position to prevent clip fallout when the trigger is released during at least a

partial closing stroke.

17.  The surgical clip applier of claim 16, wherein the assembly includes a preloaded joint
formed therein for maintaining a portion of the assembly in a fixed position and allowing a
portion of the assembly to move proximally when the trigger is released during at least a partial

closing stroke.

18.  The surgical clip applier of claim 17, wherein the preloaded joint is formed between a
push rod adapted to advance a cam over the jaws to close the jaws, and a coupling mechanism
for coupling the push rod to the trigger, and wherein the preloaded joint maintains the push rod
in a fixed position and allows the coupling mechanism to move proximally when the trigger is

released during at least a partial closing stroke.

19.  The surgical clip applier of claim 18, wherein the preloaded joint comprises a spring

disposed between the push rod and the coupling mechanism.
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