CLI P APPLI ER CONFI GURED TO PREVENT CLI P FALLOUT CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 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



are positioned around the vessel or duct, and the clip is crushed or forned
on the vessel by the <closing of the jaws. [0005] In many of the prior art
clip appliers, the feeding and form ng nechanisns require precise timng and
coordi nated novenent of conponents to operate. This need for precise timng
and control has resulted in the need for conplex nechanical designs, thereby
increasing the cost of the clip appliers. Many prior art clip appliers also
use a spring-loaded clip advancing assenbly to advance one or nore clips

t hrough the shaft of the device. As a result, the jaws nust contain a
mechani sm for preventing accidental projection of the clip fromthe device
before the clip is fornmed. O her drawbacks of current clip appliers include
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therebetween is too large to allow full closure, or when a foreign object is positioned between the

jaws.

[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 witt
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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proxi mal novenment of the feeder shoe is substantially prevented. The el ongate
shaft can also include a clip track di sposed therein and adapted to seat at

| east one surgical clip. The feeder shoe can be slidably disposed within the
clip track. [0009] A variety of techniques can be used to facilitate distal
novenent and prevent proximal 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 proximl novenent of the feeder shoe within the clip track,
yet allow distal novenent of the feeder shoe within the clip track. The clip
track can include several openings forned therein for receiving the tang to
prevent proxinmal novenent of the feeder shoe within the clip track. In
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adapted to seat at ast one clip, and a feeder shoe that is adapted to
slidably mate to the clip track and to nove in a distal direction to nove at
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feeder ?tna(r)eem Rk cc;urﬁfeldt{g tie tirigge? ggch-tﬁat movement of the trigger toward a closed position is
adapted to advance the feed bar distally thereby advancing the feeder shoe distally. By way of
non-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



exenpl ary enbodi nent, a tang that is adapted to engage the clip track to
prevent proximal novenent of the feeder shoe within the clip track, and that
is adapted to allow distal novenent of the feeder shoe within the clip
track. The clip track can include a plurality of openings forned therein for
receiving the tang to prevent proxi mal novenent of the feeder shoe within the
clip track. [00121 The clip advancing 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
within the clip track. The feed bar can have a variety of configurations, and
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bar cantieksl ude a coupler that is adapted to receive a link for coupling the
feed bar to a trigger of a surgical clip applier. [0013] An exenplary method
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position act
end of the feed bar can include a coupler that is adapted to receive a link for coupling the feed

bar to a trigger of a surgical clip applier.

[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



-4 a clip advancing assenbly di sposed within the housing, thereby advancing a
clipinto ajaw assenbly fornmed on a distal end of the elongate shaft, and
further noving the trigger a second distance toward the closed position to
actuate a clip formng assenbly di sposed within the housing, thereby formng
the clip disposed within 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 also be pliant relative to the jaw
assenbly during actuation thereof. [0015] In other aspects, an overl oad
mechanismis provided for use with a surgical device. In one exenplary
enbodi nent, the overl oad nmechani sm can include a force-receiving nenber
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pi voting assenbly can include a toggle link that is pivotally coupled to the
force-receiving menber, and a pivot link that is, pivotally coupled to the
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the force-receiving surface formed thereon is positioned within an opening in the housing. The
force-receiving surface can include a first portion that is adapted to receive a force for pivotally
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.



upon pivotal novenent thereof. -5 [0018] In another enbodi nent, a surgical
clip applier is provided having an overl oad nechanism for preventing
overload of a closing force applied to jaws of the clip applier. In one
exenplary enbodinment, the surgical clip applier can include a housing having
a trigger novably coupled thereto, an elongate shaft extending fromthe
housing with opposed jaws fornmed on a distal end thereof and novabl e between
an open position and a cl osed position, and a camm ng assenbly di sposed

wi thin the housing and the el ongate shaft and coupled to the trigger. The
camm 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
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[0019] While various techniques can be used to couple the camming assembly to the overload
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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nmovi ng the force-receiving nenber within the housing, and a second portion
that is adapted to receive a force for slidably noving the force-receiving
menber within the housing. The overload nmechani smcan al so include a biasing
assenbly that is adapted to apply a resistance to -6 the profile link. In one
exenpl ary enbodi nent, the biasing assenbly can be coupled to the profile
link by a pivoting assenbly that is adapted to pivot upon pivotal novenent of
the profile 1link, and that is adapted to slide upon slidable novenent of the
profile link to apply a force to the biasing assenbly to overcone the

resi stance. [0021] Methods for applying a surgical clip applier having an
overl oad nechanismare also provided. In one exenplary enbodi nent, a cl osing
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forcekrr L\l I L J I j . The

t hresho ggsb %lrd (r:fgr ch F%ﬁ@%@é? H%gl}f?' &?eﬂg %ﬂékgﬁlés%rgglgﬁdeﬁsn@?@gésrgegéé ﬂ%e:]cg.%?ll()) er menber
rol | s amecdsmisiidispobad withinebesurgingl ctip applivr. Inl an g@miplacyibmbodindent) thehlerestold er
menber rolls across first portion of the force-receiving elenent, the

for ce- r ¥ Qﬁth@m@rléﬂ@megha@bﬁﬁl {peigates a$ the ravsare glongd fromaw qugg?%a%ﬁow an the
threshold fRESFositfad When the roller menber rolls across a second portion of
the force- recelving elenment, the force-receiving elenent can slide if the
closing force is greater than the threshold force. In an exenplary

enbodi mER2] Whie theravetioddimechaniemroan bivesaivaristypificonfiguratidnsy iweone embodiment

the overload mechanism can include a force-receiving element that is adapted to receive the
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



receiving element is less than the threshold force required to slide the
force-receiving elenment. [0023] In other aspects, a surgical clip applier is
provided and it can include a clip advancing assenbly coupled to a trigger
and adapted to advance at |east one surgical clip through an elongate shaft
extending froma housing, and a clip form ng assenbly coupled to a trigger
and -7 adapted to actuate a jaw assenbly forned on a distal end of the

el ongate shaft to forma surgical clip. The trigger can be coupled to the
housi ng and adapted to actuate the clip advancing assenbly and the clip
form ng assenbly. In an exenplary enbodi nent, the trigger has two sequenti al
stages of actuation. The trigger can be effective to actuate the cIip

advanci p I i n st. .S f

effecti v%pie? Lf‘é‘%/ ePﬁ%ASS%PBlg??@%Oh J&Qleeni} f’[’h% tgh@rg{] %ﬁ&gfgh%n ﬂ% age of
act uat i éip. VIl’Hehﬁgé?:ebﬂgdedduph:H té tedblusieg hnai a‘.daﬁted ko mwaﬂwmmhpgdvmmgnbl y. [0024]
In other enbodinents, a surgical clip applier rovi ded having features to
pr event aSS@mblﬁtaédﬁhe&HaIfowmg)a%waP 3t Ipan exegplay SH%P‘E‘“H’BF ‘ctj‘??gmgﬁ"rrﬁ‘ﬁ? W of the
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the pushgempgchanismwithin the clip track, but it can be adapted to nove
when the clip advancing assenbly is actuat ed to advance the pusher nechani sm

di stall 0025] While various techniques can be used to generate friction
bet ween[®§2 Qwéher Ambbdiniesin a sugical cbipiapphiar acprovided bﬁ@n@f%@m% REcvVeMe clip
tracki c one qr r 0 ontact with
t he pus rélp{e gnlpsnrh1 %loélgﬁoé‘r‘%’é?e&% PIljll?: {fﬁ pl&%éﬁﬁ% elrgR?ng%‘ﬁ‘I'a& anot her
embodi rrembodlmhm phgpieal dpepphdrinproaided h@dmgieclfm atarfahﬁﬁg adstmblyanith 4 pusied

t hereon and _ bi ased agai nst._ the feed bar to generate friction with the feed

bar. Th&weanjserhalyp dispesg vt a clinrackand movable frwasd thedaw e BrAARFeddapt ed to
engage Iu?eﬁ’ffty{ ﬁﬁo@fg g%dgrgnt’l'a‘llgq{?mfﬂ?err%@%g nTﬁE éﬁﬁerﬁﬁ@éﬁa f-can b8 ad @&edate%emte

enbodi hani s e a canti evered configuration to
gener at &idtion efithdhe olipt trackhe pevens uningakiondl mavemertdfchl pesher, meghpoiseavidiimewal | s
extendi the cﬁ}) %2‘18(, But it can be adapted to move when the clip advancing assembly is actuated to

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



|l ength of the clip track can bias the pusher nmechanismfroma substantially
V-shaped cross- section into a substantially straight cross-section, thereby
generating friction. [0026] In yet another enbodinent, a surgical clip
applier is provided having a housing with a trigger novably coupled thereto
and a shaft extending therefromw th opposed jaws fornmed on a distal end
thereof. A clip track extends through the shaft and is adapted to retain a
plurality of -8 clips. The surgical clip applier can also include a feeder
shoe slidably disposed within the clip track and adapted to advance the
plurality of clips through the clip track. The feeder shoe can be configured
to generate friction with the clip track to resist unintentional novenent of
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within the clip track and adapted to advance the plurality of cli ps t hr ough

the cli blaﬁ tedredgnghoe ftom & pubstantially Virsbapsd cenersgeting intrasubstansiafy siiightcan be
bi ased -elrétlgﬁg?heQ%ﬂap%BErﬁﬁ}fg EH:% that novenent of the clip pusher is
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prevente Ted to the cli p pusher that is greater than
a biasing force created betvveen the clip pusher and the clip track. [0028]
I n one mﬁblr@reyamﬂmndhmedﬁhmnt lasmglidabclipmipﬁer is provided|hadimga housisg, ragshar&chani sm

fl_g;mgsjag}t(tﬁhe i% ﬁﬁes adagﬁeg@t an Ieg(;sndtjgv%s f rmid Bri 3 distal \émné h{” the sl!;e{’aft dI ngaptatrecile ck.
to receive tissue therebetween, a clip track extending through 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 defiected 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.



for exanple, a protrusion formed on the clip pusher, or a deflectable tang
formed on the clip pusher. In other enbodinents, 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 deformthe clip pusher to create a biasing force between the clip
track and the clip pusher. In an exenplary enbodinent, the clip pusher is
deflected by the clip track such that the clip pusher is conpressed froma
substantially V-shaped profile to a planar or flattened profile, thereby
generating friction. -9 [0029] In yet another enbodinent, a surgical clip
applier is provided having features to prevent a clip fron1fa||ing out
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exanple, a cantilevered beamor a spring. In an exenplary enbodi nent, a
prOX|naPW§ﬁﬂibT the push rod and the biasing el enent are di sposed mnthin a
recess forned |n a coupling mechani sm and the cantil evered beam or spring

opt 1 onal 1] B B R o b S A s ng
at a s ulp&tlcmlded pidtys zcbuasngmlterriemadatés addptedsp bé ognprsssed dyphreemsk dodiduringg a
¢l osing c ots&g lét(:f‘oke-rzrilned t'ilat 19 egapte%nto %lpp y al?)lasmg rce go %h gherv whetnr%t?e tSn%rgclarnlg from
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 clésing 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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fully conpressing. [0031 ] In yet another enbodinment, a surgical clip applier
is provided having a handle with a shaft extending therefrom jaws fornmed on
a distal end of the shaft, a jaw closing nechani sm extending through the
shaft and coupled to the jaws, and a trigger adapted to actuate the jaw

cl osing nechanismto close the jaws. A preloaded joint is forned between the
jaw closing nechanismand the trigger, and it is configured to prevent a
clip fromfalling out of the jaws when the trigger is partially opened
during a closing stroke. In one enbodi nent, the preloaded joint-can be a
spring adapted to be conpressed by a portion of the jaw cl osing nmechani sm
during a closing stroke. The spring can be forned from for exanple,

L N0l e pRiBAH K cENPQQfsg&@E withha ret@ssrr&ﬁteaq#s%arggtn&ﬁ@nm eRHerdf

W thin areces I'ng mechani sm ex tween a %ush rod
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push rod Sgurl ng. a cI osi n% itroke. [0032] In other aspects, a surgical clip
appl i er P STFINEALIPRE REPK& housi ng, a shaft extending distally fromthe
housi ng, frrst and second jaws formed on a distal end of the shaft, a trigger
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jornt can etween a push
rod adamcﬁd to advance a cam over t he javvs to cl ose the jaws, and a coupling
mechani sm for coupling the push rod to the trigger. The prel oaded joint can

mai nt ai push rod in a fixed osrt on whil e aII t he i ng
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joint is a spring disposed
assembly to move proximally when the trigger is released during at least a partial closing stroke.
In certain aspects, the preloaded joint can be 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. 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.,

-11-



bet ween the push rod and the coupling nmechanism [0034] The present invention
al so provides exenplary 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 alignnment with the jaws during clip formation. In
one exenpl ary enbodi nent, a surgical <clip applier is provided having a shaft
with proxi mal and distal ends, opposed jaws fornmed on the distal end of the
shaft, and a gui de nenber coupled to the jaws and havi ng an alignnent
mechani sm forned thereon and adapted to guide a clip into the opposed jaws
and to maintain the clip in alignnment with the opposed jaws as opposed | egs
of the clip are closed. The alignnent nechanismcan also be adapted to abut

agai nst _an.inferior surface of at. |east a.portion of a clip being forned
pet weonPC RGBS S AR B FivRliot A3l uBebr 11 cai “novehent cof the ol i p.
i.e., -11 pivoting of the apex and legs in a superior-inferior direction.
[0035] Tu0as5pThegaliganientvaedhanismroan de fdrmel on verdousipovtéonis ofithepedip tapplies, taft it he cl i p

applier, but in one exenplary, enbodi ment, the guide nmepber js.a tissue stop
havi ng anwwiarnéﬁfabvﬁmﬁmathe&!é@gnemw HettisSHeftap AaYipg gg@?ff F?Figw&ﬁéé%%%ﬁ. The

ali gnne j . ot r.udi eri or
g %rfn%&&{mﬁ fIDEAM l%%e@sle[.ambeﬂ%ﬂﬁ:p%echgﬁl% HAbEY rh D Aeribh?

surface of the tissue stop. In an e y enbodi nent, the ranped nenber
i ncr eas pmotiudingdroghs sdpedor surfacood thatissaadtopo Imardésmmplare aokbodimeht thei ramped st op.

[ 0036] In anot her embodinent, a surgical cl.ip, applier.is provided having a
shaft, SBRCIeaRRS 1 'P%%WT&H’%%P%?W%FH toe?‘n‘éimg} er{)dtfglté%téﬁsf'e gtﬂﬁ adapted to close
together to approximate tissues to be clipped, and a clip advanci ng assenbly

novabl y [63épitmother éMBodiMait! a digicaldtiplapplidres pAviAse ﬁa\ﬂn%]ﬁ khadt, bpced fasopposed
jaws. An advancer qU|de i s disposed just proxinmal to the opposed jaws and is
adapt pd Rrred on @dlistel end pf theishaft 2ndhadapied tastoseriegeshar fo m@ﬁmaﬁglsa%m y into

t he opp ] o V. j j t Lp wWith

t he oppggé%dj %@ cn??égs%ln%\i}l ﬁagger?ﬁbégﬁfggﬁ)lg gﬁ“@%stgqgegghgggéﬁggéﬂtt%ﬂf)iaﬁl%fn%%IFI pr event
verti _calclimme?ie Imbp(ﬁs%n% ?ag@l iAn hﬁr’uﬂtﬁr gﬁgmcﬂiimtswejgzt ;irdjnémakgqop?esqﬁbojgmws pED37] In
certain exenplary odi ments, the advancer, guide can be forned on a tissue
stop cdhispigd foduidgea elipringradvaneed byder HipAdNEncing sseantly iRp Aernprsed st al tip

t her eof ' fs herei n i ap be in
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can also be adapted to limit or prevent vertical movement of a clip being formed between the

opposed jaws.

[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

-12 -



above a superior surface of the tissue stop. [0038] In other aspects, an

i nproved endoscopic surgical clip applier is provided having jaws which

cl ose together to approxinate tissues to be clipped and a clip advancing
assenbly adapted to sequentially advance a plurality of clips into the jaws.
A ranped guide nenber is positioned just proximal to the opposed jaws and is
adapted to align and guide a clip being advanced by the clip advancing
assenbly into the opposed jaws, and to limt or prevent vertical novenent of
the clip as the clip is being fornmed between the opposed jaws. In one

enbodi ment, the ranped guide nenber can be forned on a tissue stop coupled
to the opposed jaws, and the tissue stop can include a distal tip adapted to
receive_t]j gIm ' t ' i ' [ L
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The inv i i stood fromthe foll ow ng detail ed
descripggghpﬁﬁﬁkhndﬁbﬂﬁﬁfiﬁgk*%“wagﬁﬁ t he acconpanyi ng drawi ngs, in which
[0040] FIG IAis a side view of one exenplary enbodi nent of a surgical clip

appl i er [003pPOKelihvérition wil bk snoré fithyRinaetedod From thé fdlloevistidedhifed| deSdrippio pilbn er
shown in FIG | A [0042] FIG 2A is atop view of a jaw retainer assenbly of

t he sur i eoajungtipywith Hiejaseompasyingidiawipgsgin whigh:1 [0043] FIG 2B is a bottom
view of the jaw retai ner assenbly showmn in FIG 2A; [0044] FIG 2Cis a side

vi ew of i n ier,: I j : .2Dis a
Cross- sL%@?%ﬁ%?Nléﬁé\%S@? V‘% eéj%e{% e%(g?ﬁgl? %ﬁﬂég E{é ong/gglﬁg\%%ﬁcﬁirg’ dék) b 2C t aken
across line DD, [0046] FIG 3Ais a top view of a feeder shoe for use with

t he j awi(0d1 hFi¢&r Bas s etplgdedhvaamof the surgical clip applier shown in FIG. 1A;

[0042] FIG. 2A is a top 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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FIGS. 2A-2D;, [0047] FIG 3B is a bottomview 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 assenbly shown in FIGS. 2A-2D;, [0049] FIG 4B is a side view of the
proxi mal end of the feed bar shown in FIG 4A and the proximal end of the
jaw retai ner shaft shown in FIGS. 2A and 2B, showing the feed bar in a -13
proxi mal - nost position; [0050] FIG 4Cis a side view of the feed bar and jaw
retai ner shaft shown in FIG 4B, showing the feed bar in a distal-nost
position; [0051] FIG 4D is a side view of another enbodi ment of a proxinmal
end of a feed bar shown in connection with the proximl end of the jaw

retai ner_shaft SE W[": |n FI GS. 2A and 2B, showing the feed bar in the

pr oxi mePOFERAMOSEPASIUOR: [ 0052] FIG 4E is a side view of the feed bar and jaw
retai ner shaft shown in FIG 4D, showng the feed bar in a distal-nost

posi ti o[00SDPEIB3HCHE &5id4 Fiewsofahs fed@ bl A/ j & reysiheranoft BieywreintkiGi #Bshoefnga
proxinal end of a feed bar shown in connection with the proximal end of the
j aw r et Hierfead bgpifa disRbWASHRPSIPES. 2A and 2B, showing the feed bar in the
proxi mal - nost position; [0054] FIG 4G is a side view of the feed bar and jaw

retai nelo o%?gxfm 3DWG idB WDt a%&hemﬁwme,}twg gic%qalbéaﬁ Jf 1 18 taPLRAWrEHi at e

positio 055] FIG 4H is a side view o feed bar and jaw retail ner
shaft shenmaction WitlGhe gfaximblcenid odthetjime rétaiect shaft shawmindil&SalA and 2B pihevirigon;
[ 0056] si de perspective view of an advancer that is configured

El Als
to coupF@%@a@rm@?&om ﬂdn?ﬁtgf’ﬂ%o‘?‘;eed bar shown in FIG 4A; [0057] FIG 5B

is a side perspective view of another enbodi nrent of an advancer that is

confi guyEaA2f PICE QBRY £5iHE vRwlfihdfeed DS dﬂﬁjé\h%tfflﬁ&@hmﬁhoiﬂﬂWFIGM]ﬁs‘Eowfh% [ 0058]
FIG J6A is a cross-sectional view of a Clip advancing assenbly, which

i ncl udedhetferd Yagip 2 distebmestposioanbl y shown in FIGS. 2A-2D, the feeder shoe
shown in FIGS. 3A-3B, and the feed

[0053] FIG. 4F is a side view of yet another embodiment of a proximal end of a feed bar shown
in connection with the proximal end of the jaw retainer shaft shown in FIGS. 2A and 2B,

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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bar shown in FIG 4A, showing the feed bar in an initial, proximl position
relative to the clip track of the jaw retainer assenbly; [0059] FIG 6B is a
cross-sectional view of the clip advancing assenbly shown in FIG 6A, -14
showi ng the feed bar noved in a distal direction; [0060] FIG 6Cis a
cross-sectional view of the clip advancing assenbly shown in FIG 6B,

showi ng the feed bar noved further distally, thereby noving the feeder shoe
and a clip supply disposed distally of the feeder shoe in a distal

direction; [0061] FIG 6D is a cross-sectional view of the clip advancing
assenbly shown in FIG 6C, showing the feed bar returned to the initial,
proxi mal position, shown in FIG 6A, while the feeder shoe and clip supply

remai n i,n the advance Pt in FIG 6C [0062] FIG 6E is a bottom
per specf}?%ng/fh&%egf% ﬂ‘é’eﬁcﬁ Cg%?ls‘ﬁ?‘? in FIG 5A disposed within the clip
track of the jaw retainer assenbly shown in FIGS. 2A-2D, show ng the advancer

in a p{EsONEIG. mﬁﬁaﬁms-bécﬁﬁnalbmﬁﬁ]thfbl@ acE'Endiﬁg assbablychowaisPELtBye vi ew of
t he advancer shown in FIG 6E, show ng advancer in a distal- pi)b
plier;

posi t i oBhoyfing:thederddhee moyedifustherdistally tl@eﬁ@y IHQ\E“SﬁhetfPFéieé iapd p chip syp
0064 f f th I
E:I ip !apgl &SFZdlr?&vxg Oﬂkgqrﬁ%g %E%%gggijﬁ%t L g ngu ; gl dlea\nggpect ?vzu\r/?;\(/:vaof a

camfor use with the jaws shown in FIG 7; [0066] FIG 9 is a top perspective
vi ew of [@6pLEIG. 6Dds tleedss-sectiadapiadof the cli;mpduanciog B&sembB'thWmi\mFIG (k1 G 8 for

noving the camrelative to the jaws shawn in.FIG, 7 7 OAis a top
vi ew of S lﬁ%n%% rqtymeq @tﬁ%{%@,ﬁrgyﬂm@bpqsﬁépnr M"s‘hm %’?ﬁ G& th %, showi ng
the camgeie@fod MddlR suBﬂ?'rérhé]H iR atVRcbPYSsitRReRowh BDPR], 6, G | OB is a top

view of the camshown in FIG 8 coupled to the jaws shown in FIG 7, show ng

the cam advanced over the jaws and the Hlﬂaﬁ in a closed position; [0069] FI G
11A i s #0068pFKetE e e bpiem peispective siewi of shepcadyargsr shean indl1Gdapdisgoted vébilpl e to a

g:A\_StZ‘?)l ?}%gclip?rfaclz QFthghai“P reuif’f‘e(flﬁss%{nbﬁ)h oA F%glﬂqﬁD?&%Wé Yhe SBOMRer iR a1 CS

proximal-most position;

{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;

-15 -



[0070] FIG 1 IBis atop perspective view of another enbodi ment of a tissue
stop having a ranp forned thereon for guiding a clip into the jaws and
stabilizing the clip during clip formation; [0071] FIG 11Cis a side view
of the tissue stop shown in FIG 11B; [0072] FIG 11D is an enl arged vi ew of
the tissue stop shown in FIGS. 11B and | I1C [0073] FIG 12 is a top view of
a distal end of the surgical clip applier showmmn in FIG |A show ng the

ti ssue stop shown in FIG | | A positioned between the jaws shown in FIG 7;
[0074] FIG 13 is a side, partially cross-sectional view of the handl e’
portion of the surgical clip applier shown in FIG 1A, [0075] FIG 14 is a
si de perspective vi ew of a trigger insert of the surgical clip applier shown

in a feed
par coul e g [ hsdiogpedpiale? sfoais o e SREGHMAR ofh R p BN et *1 o
is a si ﬂﬁmﬁ@ﬂﬁmﬁtfd)rvgeudmgmm inkehe pavieandzadbilizig thelig aﬁﬁlgbcarp fommioer shown in
FIG 15A; [0078] FIG 16 is a top perspective view of a flexible Iink that

forms part of a cli p advanci assenbly of .t surgical clip applier shown
in FIG FQOZ\II Tlon 6% 14 wdle vigK qr}gheél%‘i‘ed%olj P"‘L"l‘%?&} ﬂrlgss- sectional view of a
portion of the handle of the surgical <clip applier shown in FIG 1A show ng

a clip @V@Pﬂ@@l@%%l%gé&x@ﬂ Jf Hieltistle PGSiHoWANA FIOOAAR fGICL7B is a si de,

parti al cross-sectional “view of a portion of the handl e of the surgical
clip apﬁ)l ier shown in FIG 17A, showi ng the clip advancing assenbly partially
act uat e 07§blﬁi§a]12mac;opym ola @astglwofﬁmwrmalylmmﬁ@r shooni 974G Vdew of a

Chow ng e e FEL5 R hab A TuBithl 5 sinPyt bl il P aaHIyh B B 77070

side, partially cross-sectional view of a portion of the handle of the

sur gijca[0074 ]G 1 B [is £giid, ipartiatii omds-baetibhdbyiel/ds ths hamdlengpraore bf the bugitahdipassenbl y
act uat ed; [0083] FIG. 18 is a side view of a closure link roller that forns
part of app ’@WQS’WPH@Q fgssenbly of the surgical clip applier shown in FIG
|A; [0084] FIG 19 is a top perspective view of a closure link that couples

to the gdoasprmRs. kK &8 p&Epective view of a trigger insert of the surgical clip applier shown in
FIG. 1A;

[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 18 to formpart of a clip form ng assenbly of the surgical clip
applier shown in FIG I|A [0085] FIG 20A is a top perspective view of a
closure link coupler that couples to the closure 1link shown in FIG 19 and
that also forns part of the clip form ng assenbly of the surgical clip
applier shomm in FIG | A [0086] FIG 20B is a bottomview of the closure
link coupler shown in FIG 20A coupled to the push rod of FIG 9 and having
one enbodi nent of a biasing el ement disposed therein; [0087] FIG 20Cis a
bottom view of the closure link shown in FIG 20A coupled to the push rod of
FIG 9 and having anot her enbodi nent of a biasing el enent disposed therein;
[0088] FIG 20D is a chart showi ng the anmpbunt of force required to displace

t he bi asi e . [ | : 8 is a side view of
anot heraé[pn%gg%rrr%ﬁ%é? ﬂa@ggﬁ ?l(‘)driwo%a?&%‘%ﬁ%@%ﬁ"ﬁ%%ﬁ%%r havi ng ri dges
formed therein; [0090] FIG 21A is an enlarged side perspective view of an
ant i - baflo8p] Fiex haiis ssidofiethod a chusogilinélroltdr ithmt &pisipart of holip formikg @Sserhbly [ 0091]
FIG 21B.is a perspectjve view a pawl mechani sm of the anti-backu

mechani § e§q{g\‘%ﬁl ‘511% aPP’(‘.‘i’r shwn “‘[%{%éﬁ?ﬂ G 22Ais a side, partially P
cross-sectional view of a portion of the handle of the surgical «clip applier
shown i B)oﬁh 10, 29 iSD@pipBBpbdiee bW ofPAGHMR: lmqhﬁtrﬂoﬁ?lbéfbtﬁé\c!o&lrélliﬂk rdRsi tion;
-17 [0093] FIG 22Bis a side, partially cross-sectional view of a portion of
t he hanshovnoh FHGel &tarfgine part ofa ¢lfp fappingasseabbivef thesurpical dipapphtichpwigin he

ant i -baﬂ%uq mechanismin a partially actuated position; [0094] FIG 22Cis a
si de, par ié’l y cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG 22B, showi ng the anti-backup nmechani sm
in a ful0ogspErGIa0Ads papiderspactive[Via96f a Hlbsare R rdupled tisat deuplgsas theadldsyre

cross-sectional, view of a portion of the handl e of the surgjcal . clip applier
shown i Hnishgwnaip EIG shiandbatiakse famms gl tsmdermaing aserebLa b ireisal b ni i al
positi OBpplier shown in FIG. 1A;

[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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[0096] FIG 22E is a side, partially cross-sectional view of a portion of the
handl e of the surgical <clip applier shown in FIG 22D, show ng the

anti - backup nechanismreturned to the initial position; [0097] FIG 23Ais
an expl oded view of an overload nechani smof the surgical clip applier shown
in FIG IA [0098] FIG 23Bis a partially cross-sectional view of the

overl oad nechanismshown in FIG 23A showng the closure link roller first
comng into contact with the profile link; [0099] FIG 23Cis a partially
cross-sectional view of the overload nmechani smshown in FIG 23B, show ng
the closure link roller applying a force to the profile Iink causing the
profile link to pivot; [00100] FIG 23D is a perspective view of another

enbodi ﬁ@@@gqﬁga@zm@eﬂi@@gaﬁm Bk EBcfiGal vidSEo Y foktich SthOhgile &Y thPsiREiRAll ©r ;

[ 00101] " FI 4A1Ts a si'lle perspective view of ‘a clip quantity indicator

wheel ofliptdppligushgive &l FIS3.i2BA, splingthe ahiddbackup nidcianisnin § palioly adwa®d 24B i s a
side view.of a clip quantity indicator wheel shown in FIG 24A; [00103] FIG
25 i s aP¥YPMperspective view of a clip quantity actuator for use with the
clip quantity -18 indicator wheel shown in FIG 24; [00104] FIG 26A is a

side, pPENYAIHTGY 22C QSeBsides phitiaNR brovd-gastioal dieRadfla gditic oftthehdrndbfeh®©furgios
surgical cli E arﬁpl ier shown in FIG 1A, show ng novenent of the clip quantity
$IGEho

act uat o¢lipAPP wpin By 22Beshoming tia anti-bagkup mreachanign inh Bdly agtuated gositign;
[00105] FIG 26B is a side, partially cross-sectional view of a portion of

t he han { - SULGI 6l i N | f.ur t her
roverment. Vo) e 22p il kel LR CRRULRI (RS bRISL B nERAICHAR ARelet |
i ndi cat dip apliptied shotvn it HG.22C, stavih e @6fi-bedkp nietBarism actainde toiagunitidll ust rati on
showi ng_anot her enbodi nent of a feeder shoe having a pre-forned A-shaped
bend !f oPYFE¥™ her ei n and conf i gured to create friction between the feeder
shoe and the clip track; [00107] FIG 27Bis a side viewillustration of

anot her g@ubprticTent i0f side, baeERY cDBRE ANl MEwAof a portion of the handle of the surgical
clip applier shown 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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pre-fornmed V-shaped bend formed therein and configured to create friction
between the feeder shoe and the clip track; [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 enbodi ment of the invention; [00109] FIG 28B is
perspective end view of another enbodi nent of a feeder shoe having a tang
formed thereon and adapted to engage the surface protrusions fornmed in the
clip track shown in FIG 28A; [00110] FIG 29A is a bottom perspective view
of another enbodi nent of a feeder shoe having a holdback Iip forned on a
tang that is adapted to engage a correspondi ng groove fornmed in a feed bar;

[ 00111] jrﬁ'ic@tor%@l@elisﬁo@n‘irPP[CP?ﬁSpeCti ve vi ew of anot her enbodi nent of a feed
bar having a catch groove forned therein and adapted to be engaged by the

hol dback lip formed on the tang of the feeder shoe shown in FIG 29A; and
-19 [ 0010AP4IHIG. 268 4 sde peitially crossssectiondl ivienad! apiastiproef thp barfdieefthe shoe of

FIG 29A dispoesed within . gagi ng t he feed.bar.of Fl 9 | LED
DESCRI PATERALE PR R rC 85 T4 e Rt PR SR it adRBdtE]Cor ovi des
a surgi g8hndihkRliggMnkiey indlRetorRhbaA@$ Fi®r24ysing 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 varjety of

f eat ur e$0G185F G nga% %Sld%ﬁﬁgiaﬁ’éﬂoéﬁs‘?ﬁlo%ﬁl yigpiaenorien of the banddesebthged her ein
and ill AT ' bb LBY ghdhtit e dide Wil |

appr eci g?%rctg ﬁg& ak)ﬁléérrs}' ﬁ?‘g'{l gﬁ@??‘%@gﬁﬁ%@“@%ﬁﬁ%ﬁﬁh%m @Sjgoéri;lg )}(;%t t hese

f eat ur esf B/ 26rand theadip quatity dtelicator avheeltof FOG. Bt lapd f eat ures known in the art.
The surgical clip applier described herein is nerely intended to represent

t al nbodi t 00114] EIG | il lust I
ur or cal OB PETFEL %7 R EPE VR SWisahon ouving g s smbdinidt SEA RBRIRIG T nel vdes a
housi ng hivng awenﬁnﬁecﬁmhg@taafexd RPN theteéin anflconfigmeatd EreB@THLBorBetécngBer 16

that is pivotally coupled to the housing 12. An el ongate shaft 18 extends
f r om t héeeHeushpagndithe clip track;
[00107] FIG. 27B is a side view illustration of another embodiment of a feeder shoe having a
pre-formed V-shaped bend formed therein and configured to create friction between the feeder

shoe and the clip track;

[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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and it includes a pair of opposed jaws 20 forned on a distal end thereof for
crinping a surgical clip. The elongate shaft 18 can be rotatably coupled to
the housing 12, and it can include a rotation knob 22 for rotating the shaft
18 relative to the housing 12. FIG IB illustrates an exploded view of the
surgical clip applier 10 shown in FIG 1 A and the various conponents w ||
be described in nore detail below [00115] FIGS. 2A-12 illustrate exenplary
enbodi ments of the various conponents 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 conmponents, which can include a jaw retaining
assenbly 26 having a jam/retainer shaft 28 with a clip track 30 and a push

r od chane 32 for ereon. The nbe dto,mate to a
di st al I{Ghéﬁfﬁ psiflg crogs- %ﬂonﬁh{élewiﬁ*fefa odez s %@& o2 gsngsed Wﬁ‘i‘}%de a

clip ad &{ SR War oMRIGHoN one exenpl ary enbodl ment can include a
f eeder \Aﬁtﬂ egg% tﬁﬁ |sarz(i)dapted to be slidably disposed within the clip track

30 to advance a series of «clips 36 positioned therein, and a feed bar 38

that i s DEdaJiED Il)E)S@mP\TéONk@FfFéEdNVBﬁH@I‘B4 t hr ough the cli p track 30. The
feed bar 38 can include an advancer assenbly 40 that is adapted to nate to

-20 a d;[(?d gé]s nd r%s%e %%ntfo ! rzliedrgl yﬂ@rio{}@g gllll‘ ':[cgllc%l'g%ﬁ#lie?lah@ rﬂemoﬁs %(J?%silng\ﬁs 20.

The sha can SO i camin

whi ch i Qurgrel ﬁﬁp@ﬁpll@;ftyapm@ﬁiigmmllp@Wavés@aldud,esaumaéfwaurﬁdgaetsurgcadapt ed to
slidably mate to the jaws 20, and a push rod 44 that can COU%BE to the cam
42 to mbwseduse Angxemplpw safswﬁéc}clla)anm'ér raniacinde a yarietseldeatues sesilfate an al so

i ncl ude_ &lfcaﬁénugf S48, o@ %llhha%tdeg ?lﬁgcﬂﬁérgm afld 98@ gt%@&n t‘ﬁ@q{a%méshq{&vév Er ack 30

for faci 1 Ng 0 Ive surglca site.

[00116] pdién Mﬁlﬂ&dqushecmwﬂn@ﬁr&mé th@mheemgmal dipyappli¢rrandhchnieionty easarfbl y are
shown in nore detajl in FIGS. 2A-5. Referring first to FIGS, 2A-2D, the jaw
ret ai ni MeFsafeabsiapdiopitiogn cbide a vafietyiof othsefeaiuees kapwaiimihgarte The sweicahelipal | y

pl anar J E%Y e&ﬁés@h@%f %e?%ﬁfgmgl% e’}r}g&ggﬁi ; h trQ%&sl aﬁ@g&??ﬂr LhBSdifBisS to the

outer tu Ista adapt e omatetot e jaws 20.
Wiile a variety of techniques can be used to mate the proxi mal end 28a of
t he j aw[0Htld] Ri€t. 1ahdbdtraBs dne exd¢riydlarysteical clipeapPlier [h Ashshomin, thetctipapylier 10

O 0030k RS b £ Sk PR RSEG P
Openl Ng%hat is pivotally coupled to the housing 12. An elongate shaft 18 extends from the housing 12

and it includes a pair of opposed jaws 20 formed on a distal end thereof for crimping a surgical

clip. The elongate shaft 18 can be rotatably coupled to the housing 12, and it can include a

rotation knob 22 for rotating the shaft 18 relative to the housing 12. FIG. 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
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(not shown) fornmed in the outer tube 24, and a cut-out 29 formed therein that
all ows the opposed sides of the proximal end 28a to deflect or to forma
spring. In particular, the cut-out 29 allows the opposed sides of the
proxi mal end 28a of the jaw retainer shaft 28 to be conpressed toward one
anot her when the jaw retainer shaft 28 is inserted in the outer tube 24. Once
the teeth 31 are aligned with the correspondi ng openings in the outer tube
24, the proximal end 28a of the jaw retainer shaft 28 will return to its
original, unconpressed configuration thereby causing the teeth 31 to extend
into the correspondi ng openings to engage the outer 24. As wll| be discussed
in nore detail below with respect to FIG 4A the device can also include a

feature to prevent onmpr essi on. of the opposed. si dgs Qf oxi.mal _end 28a
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clip applier 10. [00119] As is turther shown in FIGS. 2A-2D, the jaw

ret ai ni gt swyaniiorgned én dguter subei2dcangcpecugrout 29 formed therein that allows the opposed

sides of the proximal end 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.
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clip track 30 mated thereto or forned thereon, The clip track 30 is shown
mated to an inferior surface of the jaw retainer shaft 28, and it extends
distally beyond the distal end 28b of the jaw retainer shaft 28 to allow a
di stal end 30b of the clip track 30 to be substantially aligned with the
jaws 20. In use, the clip track 30 is configured to seat at |east one, and
preferably a series, of <clips therein. Accordingly, the clip track 30 can

i ncl ude opposed side rails 80a, 80b that are adapted to seat opposed | egs of
one or nore clips therein, such that the legs of the clips are axially
aligned with one another. In an exenplary enbodinent, the clip track 30 can
be configured to seat about twenty clips that are pre-disposed within the
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feeder shoe 34. The clip track 30 can also include a stop tang 118 f or med
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bel ow. Eﬁk@acstoometjm getdiné shaf 28,216 ivexvends eitsmllpbeﬁmﬁfthegmmat er 8b ditkie jaw one
exenplary _ enbodipent it is in the formof two adgacent tabs that extend

t owar d (5%ngr§g@fﬁ1§§ tq gjloxyz figtabengd 30b of the clip track 30 to be substantially aligned with the
Jjaws 20. In use, the clip track 30 is configured 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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portion of the clip track, thus allowng clips to pass therethrough. [00121]
An exenpl ary feeder shoe 34 is shown in nore detail in FIGS. 3A and 3B, and
it can be adapted to directly driving clips through the clip track 30. Wile
the feeder shoe 34 can have a variety of configurations, and a variety of

ot her techni ques can be used to drive clips through the clip track 30, in an
exenpl ary enbodi nent the feeder shoe 34 has a generally elongate shape wth
proxi mal and di stal ends 34a, 34b. The distal end 34b can be adapted to
cradle the proximal-nost clip inthe clip track 30 to push the clip(s)
through the clip track 30. In the illustrated exenplary enbodi nent, the
distal end 34b is substantially v-shaped for seating a v- shaped bight

portion_of .a_cld i i - shaped
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clip track 30. Each time the feeder shoe 34 is advanced, the tang 82a w |l

nove in a distal direction fromone opening 30c to_the next _opening 30c in
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the cli Fc):li]t) Ergcﬁ(kBO?Pri an exemplary embodiment the feeder shoe 34 has a generally elongate shape
with proximal and distal ends 34a, 34b. The distal end 34b can be adapted to cradle the
proximal-most clip in the 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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the feeder shoe 34 can also include a tang 82b forned on the inferior surface
34i thereof, as shown in FIG 3B, for allowng the feeder shoe 34 to be
engaged by the feed bar 38 (FIG 4A) as the feed bar 38 is noved distally.
The inferior tang 82b is simlar to the superior tang 82a in that it can be
angl ed proximally. In use, each tine the feed bar 38 is noved distally, a
detent 84 forned in the feed bar 38 can engage the inferior tang 82b and
nove the feeder shoe 34 distally a predeterm ned distance within the clip
track 30. The feed bar 38 can then be noved proximally to return to its
initial position, and the angle of the inferior tang 82b wll allow the tang
82b to slide into the next detent 84 formed in the feed bar 38. As
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slide into the next detent 84 formed in the feed bar 38. As preV1ously noted, a variety of other
features rather than tangs 82a, 82b and openings 30c or detents 84 can be used to control

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 82c 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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[ 00126] As previously nentioned, the proximl end 38a of the feed bar 38 can
include a feature to prevent conpression of the opposed sides of the
proxi mal end 28a of the jaw retainer shaft 28 (FIGS. 2A and 2B) during use
of the device to prevent accidental disengagenent of the teeth 31 fromthe
outer tube 24. In one exenplary enbodi nent, shown FIGS. 4A-4C, the proximal
end 38a of the feed bar 38 can include a protrusion 39 forned thereon that
is adapted to extend into the opening 29 forned in the proximl end 28a of
the jaw retainer shaft 28. Wen the feed bar 38 is in a proxinmal - nost
position (i.e., when the trigger 16 is in an open position), the protrusion
39 will be positioned at the proximal end of the opening 29, as shown in FIG

4B, al | oy [ ] ' ; ress
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rounded edges, the protrusion 39 can have a variety of other shapes and

si zes. [QU126KA8Plefiousls nfdiaivded, the pkdxTmaldnd 386 ofihe féddebapB®tirliptiade 3&atas a
cross-sectional shape that is sonewhat triangular with a tapering end that is
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feed bar Isin a proxi -nost position; as shown in F 4F, and when
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teeth 3bréxifalRad 2B ONBE jdWetotRn shate2PioQlobppésS BSalRIthe IR 28 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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shown in FIG 4G [00127] As was al so previously nentioned, the feed bar 38
can include one or nore detents 84 forned therein for engaging the inferior
tang 82b fornmed on the feeder shoe 34. The quantity of detents 84 can vary,
but in an exenpl ary enbodi ment the feed bar 38 has a quantity of detents 84
that corresponds to or is greater than a quantity of clips adapted to be
delivered by the device 10, and nore preferably it has one nore detent 84
than the quantity of clips adapted to be delivered by the device 10. By way
of non-limting exanple, the feed bar 38 can include eighteen detents 84
formed therein for delivering seventeen clips that are pre-disposed wthin
the clip track 30. Such a configuration allows the feed bar 38 to advance

t he feeder. sho t L ‘s i | jpS i nto
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of t echriiuduesonfurdtien aiews the fesdtbar Bh e alshae tkr fedderishod Iesevémesh thaes, 38, but in
the illustrated epbodi nent the, r?flnal end 40a of the dvaqfer 40 is in the
thereby advancing seventeen clips into the jaws 20 for application. The detents 84 are also
preferably equidistant from one another to ensure that the feeder shoe 34 is engaged and

advanced by the feed bar 38 each time the feed bar 38 is advanced.

[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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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 nmates 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
formed thereon. The clip-pusher nenber 90 can have a variety of shapes and
sizes, but in one exenplary enbodinent it has an elongate shape with a
recess 92 fornmed in the distal end thereof for seating the bight portion of a
clip. The shape of the recess 92 can vary depending on the particular

Conf ! gu[oatiul: ﬁﬂta%nat ?8% Gpl(\titﬁe[){ee&_ Qz?r 38C nd th%ﬁsig %fff:ﬂﬁ/g?@{lm?eoa ?i@t%l-ﬁ’xo?tochg %gfileat an

gle in a’sup pect ongl I na of the

advancebh;ﬂﬁackS!Dthoah@ Janfsizou mavtarmfy @té@nﬁ;uéh@nd:lelupecpmha&e theesdbarce O totthe ext end
into the cllp track 30 to en gt;a aclip mai nder of the advancer
oan

40 ext effgd basify Byt thesillugte qdimens tftedgmemagert %Pc" ?ﬁlﬁ’ adyprser &Q1siip gt r at es
anot her (ﬁ' lf@rﬁ!le%gpr%q{mtt isdafted &) ﬂe%ﬂ%ggd'a rrP&f orffe ARVABRET 40’
e er | ght

In this e |nent cl'i p-pusher y nore narrow and
it has a8lis oﬁhé fdedcbms% IMe ddeancec40 lrefdtm)lyiﬁsd:cﬂjr matmslto Ehndee:dmar a8dfhowemeruse, the

advancer 40 ca advan y th .St al - most sSpo Wi t hin
the cli 5aq9p5@p£\l>§lej: % epf]jbar ?%dt‘lfeﬁf%‘_“t“aé‘oﬁ ﬁ’t"q]%‘?ﬂq%ggf t he
feed baprefGablyhigied aabarféeglcnp mee/?f#e é‘ws BeAaREs fe Histe? Endd QoA adfkedi St al
positions, as” previously discussed. [|001 30] FIGS. 6A-6Gillustrate the clip

advanci 49 casmekre, yloi cn(aumée,, aahmpushepmuembcnﬂcaﬁormct}sereem- Thexlip-pusben memberovenent
of the ed bar 38 n the track 30 to, advanc eede oe 34
Ond ot i SOETBRG = arety o shpelindR S i cnsseeb Bl YRR AT iR Elerifiee, 20 1o
advance sigapd miihdd recd¥® 92 féiired in the@iskd1@nd &ieFeo? for sé’diﬁg&lﬁﬁmgmqjﬂrﬁoﬂ of atdll@ housi ng
12 that are used to actuate theqlf;)ﬂ]llff advanci ng assenb wil | be discussed in

nor e detl&f shape pbihe reqgesi B qanagrys ingorFthg pagigular ﬁortﬂg@rart@atof g chesihe on t he
feed barg@gﬂhﬁr h@mﬁf@o&&b%‘o gﬁe a?loa%' [e' iffd s@é&@éhn%ltoh%ttp{egé&%' ON 86 is

position roxi ma hin e sl retainer shaft
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Wi th t heuREMEhINBarARS to ME cfip fridk APAGNIB Ftrates another exemplary embodiment of a

clip-pusher member 90' of an advancer 40". In this embodiment, the clip-pusher member 90' is

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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formed in the clip track 30 to prevent proximl novenent 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 361li 362, ... 36,E with 36,E being the distal-nost «clip, are
positioned within the clip track 30 distal of the feeder shoe 34. [00132]
Upon actuation of the trigger 16, the feed bar 38 is advanced distally,
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position, the feeder shoe 34 has advanced a predetermined distance to advance the clip supply

36y, 363, . .. 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
36y 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 364 into the jaws 20, as shown in FIG. 6F. In an exemplary embodiment, the advancer
40 will engage and initiate advancement of the distal-most clip 36, prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 36, will advance a

distance that is greater than a distance traveled by the feeder shoe 34. Such a configuration

-28-



-28 allows only the distal-nost clip 36, to be advanced into the jaws 20

w t hout accidentally advancing an additional clip into the jaws 20. [00134]
Once the clip 36,E has been partially or fully formed, the trigger 16 can be
released to release the fornmed clip 36x. Release of the trigger 16 will also
retract the feed bar 38 in a proximal direction until the protrusion 86
returns to the initial proximl-nost position within the elongate slot 88,
as shown in FIG 6D. As the feed bar 38 is retracted proxinmally, the feeder
shoe 34 will not nove proximally since the superior tang 82a wll engage the
second opening 30c2 in the clip track 30. The inferior tang 82b will not
interfere with proxi mal novenent of the feed bar 38, and once the feed bar
38 is i M ma . i - £l ek rior tang
20 wi 1 1 g e e e o33 ot BRI ITY Getent 843
in the afl@ednpan adgBtiofadCliBh}o thagawswrcess can be repeated to advance anot her
clipinto the jaws 20. Wth each actuation of the trigger 16, the inferior
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ot :

di stall eeder shoe 34 will advance two clips into the jaws
si mul taneously, thereby resulting in delivery of two m sforned clips.

Accor di rneximq The pro€es§ ¥8NHY RpdatRIND adianed Andiie cfip a6 theshwe2@4witheach bar 38,
and/or the clip track 30 can include an engagenent nechani sm and/or can be

conf i gureeidation of dhectrigeer 14, theiinferionfang $2r widl herragegsdibydbsnext detent, i.e., detent
84, formed in the feed bar 38, the superior tang 82a on the feeder shoe 34 will be moved distally

into the next opening, i.e., opening 30c3 on the clip 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 resuiting 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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that is sufficient to resist novenent, but that can be overcone by actuation
of the trigger 16 to -29 allow the feed bar to advance the feeder shoe 34
through the clip track 30. [00137] While various techniques can be used to
prevent undesirable mgration of the feeder shoe 34 within the clip track
30, FIGS. 27A-29C illustrate various exenpl ary enbodi ments of techniques for
creating friction or an engagenent nechani sm between the feeder shoe 34, feed
bar 38, and/or the clip track 30. Referring first to FIG 27A, one exenplary
enbodi mrent of a feeder shoe 34" is shown having a pre-forned cantil evered or
bowed configuration in a free state (i.e., when the feeder shoe 34" is
renmoved fromthe clip track 30) such that the feeder shoe 34' forns a
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trigger 16 is actuated. In an exemplary embodiment, the height of the feeder shoe 34' is

increased at least about 30%, or more preferably about 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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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 | ongitudinal 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 al so 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
angl e 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 feeder shoe
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the clip't
the feeder shoe 34, in the 1llustrated embodiment two protrusions 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 82e,, 82e, formed on a distal portion of the
feeder shoe 34, for engaging the protrusions 82d,, 82d; on the clip track 30'. The tangs 82e,,
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 82¢,, 82e; 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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82e2 can vary in shape and size, and they can include a Iip or other
protrusion configured to engage or "catch" the protrusions 82dl, 82d2. As
shown in FIG 28B, the tangs 82el, 82e2 extend toward one another from
opposed sidewal | s of the feeder show 34x. [00141] FIGS. 29A-29C illustrate
anot her enbodi rent of a technique for preventing -31 unintentional mgration
of the feeder shoe. In this enbodinent, 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 82g forned thereon, as shown in FIG 29A and the feed
bar 38y includes a correspondi ng groove 84" formed therein. In use, as shown
in FIG 29C, the lip 82g is configured to engage the groove 84y to prevent
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one anotfd® of tﬁﬁ %R@Hﬁ?ary enbodi nent, the jaw nenbers 96a, 96b are biased
to an open position, and a force is reqwred to nove the jaw nenbers 96a,

96b t owgD@h 43D EIGE) Gt Kustrat) Garicu eREARISN ToRPanenSdT Lalip foafking agkeinble a groove
(only one groove 97 is shown) fornmed therein on oggosed i nner surfaces

t her eof Rederripg Biest (4 F§. ' han exemplary embodiment of the jaws 20 are shown. As previously
mentioned, 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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legs of a clip in alignment with the jaw nenbers 96a, 96b. The jaws nenbers
96a, 96b can al so each include a camtrack 98a, 98b forned therein for
allowing the cam 42 to engage the jaw nenbers 96a, 96b and nove the jaw
menbers 96a, 96b toward one another. In an exenplary enbodinent, the cam
track 98a, 98b is forned on a superior surface of the jaw nmenbers 96a, 96b.
-32 [00144] 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 enbodinent it includes a proxinml 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 [0HA4IERIG. Bfillusaatenaeresnplan cle 4a§adshﬂ®blpmtaﬁngtmambmgdgngmetjhw push rod

44, but in the i)l ustrated lary. e nt .t he cam42|ncl des a fenmale
or keye®embersdé:® %%“F&PWB‘@ Ctaﬁg‘gg‘? %V%WHVO ge gtiqng. butdpphedllustiaieds o key
member lﬁxgoélﬂx'émqgmgﬁdéﬁpl‘arﬁﬁﬂ'enc?@ija tﬂﬁttls 2da giela% Ri4storaQfhsH fod 44TH%cﬁ@$ch”e nber
102 is shown i n nore detal lustrates the push rod 44. As

shown, trvee deadibbalemizad aklifallend 423b ﬁtaapetdapted tocngageshojasmembers 868, 198pe Aof t he
t-out 10 44, t : lled in th

or ot ey b i i B dal (RIS catas s el G a0 P ELES Bl Ty Do

i nt egr alekomplary BRbodintcht BB RamIQtiAQHdes hTemBlE 0X kdiRH cBNsLt448 fordfedith@eiuath rod 44

can be adapted to mate to a closure |link assenbly, discussed in nore detail

bel ow, ﬁéarptqﬂdmrwgwmenqdmghkwuemWerdﬁa formed ea theadistpleandididb of the puslerqddds 20.

[ 00145] fur i.n F C
pr ot r usi emﬁ%c oégr}rggz l%sn Fvgérrll quetaﬂ mPg g%@ ?l?llg@t?at g‘ 8"“%l ljrogggl g‘éd Wi t hin
an el ongrdven, $hedhald @fenfber I8Xhdsn shije: thﬁ\@‘érr&@;ondd to thiSshapd bRthpeotsusd 0O 42¢ and

the §lot 20c can function to forma proximal stop for the cll@g form ng
assenbl ylloy teitwemenaliess 43, A4 ihmake. opesa Skdledtlwedlrtsw%h apgfegialeihaighe e 4 am 42

can be %9@91%2)%%1%%%319SPt'id?ﬁL%b@Y}ﬂt{%ﬂBﬁf{ Aith 8?@anowyr' $héd %ﬁfrhzﬁteﬁd Q‘Eﬁ <tal

techni ques ¢ e use exenpl ary enbod ment t
end 42b ofthelpusiemdaMccamm muyaprddaunmlte tora diasper linkgsseattdy, oitOdsell an mck detdiler ei n f or

slidably receivin C 98a, 98h on the nmbers 96a, 96b. In
use, %elgm) gl}gl tg%" S%Gﬁé ﬁ%&“ s calpﬁ‘z gl fyeqs ﬂ&%llﬁwﬁgggdvanced from a
prOX|naI p05|t|on, in which

[00145] As is further shown in FIG. 8, the cam 42 can also include a protrusion 42¢ formed

thereon that is adapted to be slidably received within an elongate slot 20c formed in the jaws 20.
In use, the protrusion 42¢ and the slot 20c can function 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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the jaw nenbers 96a, 96b are spaced a di stance apart from one another, to a
distal position, in which the jaw nenbers 96a, 96b are positioned adjacent
to one another and in a closed position. As the cam42 is advanced over the
j aw menbers 96a, 96b, the tapering recess 104 will push the jaw nenbers 96a,
96b toward one another, thereby crinping a clip disposed therebetween.
[00147] As previously nentioned, the surgical clip applier 10 can al so
include a tissue stop 46 for facilitating positioning of the tissue at the
surgical site within jaws 20. FIG 1l A shows one -33 exenplary enbodi nent of
a tissue stop 46 having proximal end and distal ends 46a, 46b. The proxi nal
end 46a can be adapted to mate to a distal end of the clip track 30 for

posi t i ondxe@plaheembddiaert of b Gigsud Gtopdicareiil prexiinbkendans dil eiilywbapsab. tThe ti ssue
stop 46 can be integrally formed with the clip track 30, or it can be

adapt ed Rreximat @ndi4dagan peadapted e H}aFe;ﬁOfadir'%&nan ﬁleéehp Sacked( fospogjtipupg the

conpone . di : i n have
a shapeqisﬁléfgt?%m%ﬁ%%{ntetg h?%' a;sl;gg?' gﬁ%{éesr’e ,gug%?:ts, 534%[}%? F)é gﬁiﬁalﬁlm et &gen to
posi t i onthaolip @ddkgdeok it ban hecadapt2d to metead bvtee integtably fomragevittsa varietsf gthawn i n

FIG | IAthe distal end 46h of the tiss stop 46 is ubstantial |.
V- shapectompaaci & G sl s otpecinetand s6n e B08 sipRdocan it Jero et
faci | it ajgapteltACEMEMssd] duch 8heRVétE ShdréHeAMER 18 pbdifGiPdndligREdMBE jARCRSS tube.
[00148] The tissue stop, or other conponents of the device, can al so

opt i onal felativeitol theltargeg sitaur dsshown is HppolrlA thadistal and #6tref the Gssupsieprtbagy clip

formation ena clip i el ned between the, | th | hp_.can pivot
and becoﬁ‘f‘BStf’r‘il E’QP’iVQﬁ@W’% ﬁ’eg’&}‘{]g&%?é ?ana{’gsot}}‘?ge]aﬁ ve%g%n%ﬁ&aé@a?of Cgi?at?er m nal
end of eggdenleROofQhe 88cchiodghih kloch®r BEEstcEawatd one another. As a result,
the jaws will only engage a bend portion on each |eg, thus allow ng the

termnal ends of the legs and the apex of the clip to sw.ng out of alignnment
wi th t helOPkH The tissue stop, pr atagr comppneniy efithg devige; ¢an aly eptiengllyveclude{eaturgsy

cl osure gf t - [ iSbiife fAGRABING,L Yhe t he
devi ce ctgr?ub éb ﬁtc%ngglg‘bﬁ glgtatf’lp gzlu{logs g‘H %’hﬂgﬁ%ﬁéﬁflﬁgtﬁﬂ%&%{a“ﬂﬁ fl nto the #av‘\ars, and
t 0 prevejatvsttheclgd danp pivod emgp baootnengisaignedt Ingraviandar s clonjawg ard deded ghed duri ng
clip formatjon. [Q014 ile.the alignnment feature can have a vari ety of
cont | gur BURGREd ghaPh e g 618 BHhBcmOBH PGS SeohTomst S8h HESE ce,
FI G 11A4 bisikE 8b8RI SorG&DNbK 8dch i) thd ASQIEREE REmiRalBnds o PAE 1dRAn@ihelapéx di st al
end 46b of the tissue stop 46 for nmaintaining a clip in alignnent wth the
tip of the clip to swing out of alignment with the jaws, i.e., to pivot vertically relative to the jaws.

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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of the advancer assenbly 40. In particular, the central tang 47 can allow the
apex of aclip to ride therealong thus preventing the clip from becom ng

m saligned relative to the advancer assenbly 40 that is pushing the clip in
a distal direction. A person skilled in the art will appreciate that the

ti ssue stop 46 can have a variety of other configurations, and it can include
a variety of other features to facilitate advancenent of a clip thereal ong.
[00150] FIGS. 11B-1I1D 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 maintain the clip in alignnent wwth the jaws during clip formation. In
this enbediw® ahd mbieeprefet phineiaiiiteiml the elip i alignhbe Wity the ffwsadueiappiipl menber 47
extending longitudinally along a central axis of .the tissue, sto 43‘_ and

pr ot r udfaiEatgrb e this e@hﬁ%meaﬁs the, pliga@menteatyng ds in;the fpsmaf g gamped memper A e g

menber s f I, Q o i kxhel : oxi mal end
doa ot Renfils BRELERAN KR! paRis PRIRS o 46 YR Pk bR

however supdeipesutdfacgofthe tissae pap @i dharampgl reerobertdieis peaferablyigid, anginceatesr 47

preferably. term nates jus roximal to the tissue-recejvi recess 46c¢’

Por med P T o<t 0% Fel iod dob ot MRS Eo G Fle TRE ahgiR M Wit
menber  fdiey i bakibulRY Sl BHthd BwkNehi A ROmbéMUISprefkdpi ng t he

r anped rrg‘?r(t?)ee?’d% ' dpdﬁé‘ﬁﬁﬁgﬁg %iglirégﬁg.gs tw_e'ﬁal as th\_gﬁ)t.i p of_r thl?ereadvﬁapwcer_

ass Ie bl lyermcnates mwa pioginma) ﬁtmglssuwezﬁ;wpg rﬂCdeSt: trfermeﬂ_ms tl:mdlstal_ ta?ofatp@tls:spc i ?t e f
angle. |Lnh yse,, the ranped nepber - ..can..abut. against, an infe surface o
t he apthOnga_A(f’lairﬁs%ﬁ’ E%&E@B?%@F%@n‘”t ﬁ@oflg%e%ﬁbg 0 [P%k/tgﬁlfejgfvﬁgb’gf'?sp from

pi vot.i ngliyging tHedbmpedmeinber 47a15guddt £E1R, 63 WEIBsk the tib Off fhetadeartlet serbily 40

parti‘cul ar, when the advancer assenbly 40 is npved to the distal-nost

posi t i othahisgwshingiteclippat® theitsr2047an appsepriagyngleofln upe the rapped MemBeiA7 agai nst

t he surf - 7 e-cli Dy en the
v 20 S pesta Sy RIRRF FRIREE ihpex 060 UF0iGsR blne SRR IR R BRYBRCL, |
onl y engsgdipdropepidtotiy artidallgns drghws BPare Aksed tocformh the dlipgdn pardedlrewhpex of t he
clip are free to pivot verticall i

gal net eGP BT S P VDR S RS O PRt as e aped meRbe T g
o o 1 o B D B B b a1 e ey o ng
vert i cakbmpiessed hetwepmdredaws 2Gansithe tegs df thectip owye toveard ondanotlenpbeljams2ber 47
will pr S gltllyteggag% laib%né }r)grttri]og \cl)mn régc!hrigg. As aresult, 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 hgy,.x 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 hgma is in the range of about 0.010” to 0.015”. The incline angle
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within the jaws 20. Thus, the ranmped nenber 47' is effective to prevent or
limt harnful rotational forces generated when the jaws 20 are closed to
formthe clip. The clip is thus mintained in alignnent with the jaws 20.

[ 001511 A person skilled in the art will appreciate that the shape, size, and
configuration of the ranp nenber can vary depending on the particul ar
configuration of the jaws and other conponents of the clip applier. In one
exenpl ary enbodi nent, the ranped nmenber 47' can have a nmaxi 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 hRmax is in the range of
about 00 Pthe tanpedAdémber Frecah Alb vag, Bitgh én exddnplity @mbobndnatieesmp&itber 47' can
al so vary, but_in an exenplary enbodi ment the ranped menber 47 has an

i ncl i ne mempeed7akes an inglineagalgairdm theange of abeit 45 to dngandopareprefewpii‘yos to 30,
and nostaPr, rab| t 0020500 - f 7 ' n al so
vary, bé? ’aﬁjnﬁgﬁq)é%(/fggﬁgllya@y%%%%é H?t\g{'nl%j Eh[l}!f\eéﬁ%r%}gggdn@%@gr&dﬁﬁé}%rﬁg&‘garz%lé)iﬁg has a
Wi dt h win déxdemipars tmbddilgnt thefmpet arentbes H2 peefirablyhana tidthjwa wiest Xslightlyt he ful 1y
cl osed position. [00152] FIG 12 illuystrates the tissue stop 46 in use. As
shown, d4sethan aspase betyyren thejawddinthe Ruly Sﬁif’oﬁ“i‘l‘?'bri or to the jaws 20 and at
a location that allows a vessel, duct, shunt etc. to be received between the

j aws 20-[000}321]151@. 45 SR IraS ! @MRissiR sipy 4H ifi Ake. CAd $ho3B, 1he tRAR skdpoited pb&tiyran the
jaws 20" such that the bight portion 36a of the clip 36 is aligned with the

tissue gusbimfet®r torthi gawsi 20 anglat alpcatidrethhtejlows8lyessel, dhef, guinpetggotbe reseived | | y
posi ti oned arﬁl'lénd t uct . shunt t her.

vessel ar .farge site. 153]

Fros, 13eoe M R AT S e Eln sty o P bRt diiorn Bhonsi ng
12 for sganhitahd biglt pokfidh FER\ARRAINDIT6 @aeknb withnke tikge ﬂb?%.oﬂfﬁisyvidlaﬂﬁwssed,
the surgical clip applier 10 can include sone or all of the features
di scl oséf Ines39pef therdipi36 te be fullyqrogigiened araunddhe vesseloducsrshunte ot tperdargefown i n
the art ... In certain exenplary enbodinents, the internal conponents of the
clip app1rer 10 can include a clip advancing assenbly, that couples to the
clip advancing assenbly of the shaft 18, for advancing at |east one clip
t hr ough [0(HE3EFIGEY a8-26B libdstrate8 atioupo@iriplaoyintdrha comppndned afebahduseg) ldvier 20, and
aclip fcgrgtlr'glﬁrgg ceilspsa%gzti)rlc%fnegtha%h fgr(t)rﬂgé.eis })I%VIIOES y%ks‘cgss];é),rtl'r;g nggical clip applier 10

can include some or all of the features disclosed herein, and it can include a variety of other

features known in the art. In certain exemplary embodiments, the internal components of the

clip applier 10 can include a clip advancing assembly, that couples to the clip advancing

assembly of the shaft 18, for advancing at least one clip through the elongate shaft 18 to position

the clip between the jaws 20, and a clip forming assembly, that couples to the clip forming

assembly of the shaft 18, for closing the jaws 20 to form a partially or fully closed clip. Other

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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assenbly of the shaft 18, for closing the jaws 20 to forma partially or
fully closed clip. O her exenplary features include an anti-backup nechani sm
for controlling novenent of the trigger 16, an overload nechani sm for
preventing overload of the force applied to the jaws 20 by the <clip formng
assenbly, and a clip quantity indicator for indicating a quantity of clips
remaining in the device 10. [00154] FIGS. 13-16D il lustrate an exenpl ary
enbodi ment of a clip advancing assenbly of the housing 12 for effecting
novenent of the feed bar 38 within the shaft 18. In general, the clip
advanci ng assenbly can include a trigger insert 48 that is coupled to the
trigger 16, a feed bar coupler 50 that can nate to a proxinal end 38a of the
feed bamod8a fr@ﬁdh@trfgg@ﬂnlsdm fodhd fead barcoupldegied to extend between the
trigger insert 48 and the feed bar coupler 50 for transferring -36 notion

fromthe tri insert 48 to the feed bar coupl 0155] FI.G
i 11 ust rﬁﬁoééﬂgﬁg 14 iifgiaptes W%éf#&geﬂgls?rh@rﬁﬁ'@orﬁéifzﬁ’i‘l} eThT @@Wgﬁg’ tb‘kgetr H‘éseft]ﬁgger

i nsert ﬂ% va??ﬁe legﬁEﬂ%ﬂﬁh&g:oﬂl?Rﬁéﬁ?s d}‘tiﬂ?ﬁouﬁfhg% n@tﬂtlﬁthgfl ﬁéﬂ%teﬁ@%bﬂﬂleh? but

in the ment e trigger inSert 48 |nc udes a central
port i onti#Qeggenatsert 48 attzhp:teed cérarap pmbal48aythmals edapmed togivndallyi mafe td the hamsdngn
el ongate portion 48b that s adapt edF‘LO ext 0 and mate t trigger

[ t
16. The 1238 @p glongae pprbian 435 thak s adapt @eeng:n 6‘Ft8 Iaﬁ‘é)ﬁ’a@ff’ étﬁﬁfinﬁéerolﬁer hr ough
for receinaNgorfos MG $an iRdlude?] NRE 2bd é’xt&ﬁﬁﬁ%”lﬂerreﬁﬁoﬂgh'fgﬂﬁﬁelbﬁﬁﬁrshafﬂﬂ)rt o the

housi ng 12. The central portion 48a can so include a first recess 108
formed pivotllyupmeing the tsigghe imdget8ito therhmosing i hgThe ¢entral pontiorf 48awanfalse dndlydek 52,

I, RS R SR R Bt GReRARR R (BA R L

forced fgst okt 108psTelabl Hak h 8@ and §RBE that@loWs\eqiosticHEr thefecdMMR BB RS expdndt he
trigger 16. As shown in FIG 14, the first recess 108 is substantially

el ongat gereimauchipat tlercfeedling s wilhes forgey te pivetwhgn the Frigesninsest Ak aivekdue F<h f or
seat ing v%xlﬂglit of Eh%&nggerqg %ts shORK HrﬁlG t??) ql}?ErSE [iége:!s?%g 14 JBEtaél?ally%?o

di scussed 'n nor respect rlgger |ns£%t 48 can
al so i nahditheludeseamsEntiAlyessulbd fortion foetted thetei futlseatinge shafyéortned onacei vi ng a
closure |ink roIIer 54 that_is

coupl ed to the push bar 44 for ving_t he cam
42 to cPeuémilifadphihs feeslginkidgas wilkbratisquasedl fin mote q%&lﬁ%h pthio Bt (BT de
edge th@rrl finkQHt 48792[1{6{?9) ) Abibde Qs&am.l re@@ssfl(?‘j forﬁx@ﬁtu{ QBéldkr@dé@é@'?@%ceWmége

tri gger as wl scussed 1 n nore detail bel ow
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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[ 00156] The exenpl ary 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 link 52. Wile a variety of techniques
can be used to mate the feed bar coupler 50 to the proxinmal end 38a of the
feed bar 38, in an exenplary enbodi nent the feed bar coupler 50 is forned
from two separate halves 50a, 50b that mate together to maintain the
proxi mal end 38a of the feed bar 38 therebetween. Wien mated, the two hal ves
50a, 50b together define a central shaft 50c having substantially circular
fl anges 50d, 50e fornmed on opposed ends thereof and defining a recess 50f

t herebetween for seating a distal portion of the feed link 52. The central

shaf t Slest]aflGneﬁsllmsdmm é@glptalﬂ)ef@ﬂ hiro 8 fwHick cancsxedndibrgvdeh eheptriggérmal  end
38a of the feed bar 38 and for Iockln? the feed bar 38 in a sub yglgtlally

fixed pHset fdHand e fredpar ¢iplor a2 bugengml theoled Bk Spcanthaye asubsipnbially Rlaess) er * 50
can, ho%‘i%}{&a’t? ﬂﬁ?e w&hg%&hh dpng%'ié?ﬁ%nw 223 S{betfaht‘:ézﬁoﬁﬁmﬁl & 528M8adabte ?%' have a

variety o es an izes to faci mating with th eed link 52.
- 37 [ 00ddBathblfkiGwithin the Firss terca:tsel:f)Saxﬁtteﬁaggdr atsyrtﬂ&eadd thuﬂ,kasﬁﬁe;wml}cdlswedext end
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the locatio t eed link 52 couples.to housi nd it can
be posi PP aedﬁmm?eg%t in EIH%raFf@ee@%me%ﬁls mﬂqnﬁﬁﬁﬁécw m@? picirgel

enmbodi mepd s3dofiis ReFiiAE 9ned adjacent to the proximal end 52a of the feed
l'ink 52. [00158] In an exenplary enbodinent, the feed |ink 52 can be flexible

to elimnate the need to
[00158] In an exemplary embodiment, the feed link 52 can be flexible to eliminate the need to

calibrate the clip advancing assembly and the clip forming assembly. In particular, the feed link
52 allows the trigger 16 to continue moving toward a closed position even after the feed bar 38
and feed bar coupler 50 are in a distal-most position, and it provides some freedom to the clip
forming and clip advancing assemblies. In other words, the trigger 16 is pliant relative to the

I 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 lbs per
inch, and more preferably that is about 93 lbs 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 Ibs and 50
Ibs, and more preferably that is about 35 Ibs. 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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calibrate the clip advancing assenbly and the clip formng assenbly. In
particular, the feed link 52 allows the trigger 16 to continue noving toward
a closed position even after the feed bar 38 and feed bar coupler 50 are in
a distal -nost position, and it provides some freedomto the clip form ng and
clip advanci ng assenblies. In other words, the trigger 16 is pliant relative
to the feed bar 38 during closure of the trigger. [00159] The particul ar
stiffness and strength of the feed link 52 can vary depending on the
configuration of the clip advancing assenbly and the clip form ng assenbly,
but in one exenplary enbodinent the feed |ink 52 has a stiffness that is in
the range of 75 to 110 | bs per inch, and nore preferably that is about 93
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[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 aresult, 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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feed bar coupler 50 and feed bar 38 in the proximal -nost position. [00161]
When the trigger 16 is actuated and noved toward the closed position, i.e.,
toward the stationary handle 14, to overcone the biasing forces applied by
the springs 120, 122, the trigger insert 48 begins to pivot in a
counter-cl ockwi se direction, as showm in FIG 17B. As a result, the feed
link 52 is forced to pivot in a counter-clockw se direction, thereby noving
the feed bar coupler 50 and feed bar 38 in a distal direction. The
protrusion 86 on the feed bar 38 thus noves distally within the el ongate
slot 88 in the jaw retai ner shaft 28, thereby advancing the feeder shoe 34
and the clips 36 disposed within the clip track. Spring 120 is extended
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illustrat TTE Sé cli forrEitng ?ssenbl y includes a closure link roller
54 that 9 °§‘FW5 W@ 8&%F he PSR IRE 48 i gger i nsert 48, a closure link 56 that
is adapted to couple to the closure link roller 54, and a closure coupler 58
that i s [exlent B, 19 iI6RtMe€the closure link roller 54 in more detail and, as shown, the closure

link roller 54 includes a central shaft 54a having substantially circular flanges 54b, 54¢ formed

adjacent to the opposed terminal ends thereof. The central shaft 54a can be adapted to sit within

the second recess 110 in the trigger insert 48 such that the flanges 54b, 54c¢ are received on

opposed sides of the trigger insert 48. The central shaft 54a can also be adapted to mate to

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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to the closure link 56 and to the push rod 44. [00164] FIG 18 illustrates
the closure link roller 54 in nore detail and, as shown, the closure 1link
roller 54 includes a central shaft 54a having substantially circular flanges
54b, 54c forned adjacent to the opposed term nal ends thereof. The central
shaft 54a can be adapted to sit within the second recess 110 in the trigger
insert 48 such that the flanges 54b, 54c are received on opposed sides of
the trigger insert 48. The central shaft 54a can al so be adapted to mate to
opposed arns 126a, 126b of the closure link 56 to position the arns on
opposed sides of the trigger insert 48. [00165] An exenplary enbodi nent of a

closure link 56 is shown in nore detail in FIG 19, and as shown it has
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a di st alan@ba\tmgmslﬁabthat fseadapted Mptttbdpltoeumﬂteed fi4n ofithe pusbxpddd. Eheidigtab of t he
push rod f}tlon(SF LGfthe closurQ: coﬂplel)r( gérgan H13H be configured to receive a portion of the feed bar

coupler 50 when the trigger 16 is in the open position. A person skilled in the art will appreciate

that a variety of other mating techniques can be used to mate the closure coupler 58 to the push

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

with one another.

[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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enbodi ment, the closure coupler 58 includes a cut-out 59 (FIGS. 20B and 20C)
formed therein and having a shape that is adapted to seat the proxinmal end
44a of the push rod 44. The distal portion 58b of the closure coupler 58 can
al so be configured to receive a portion of the feed bar coupler 50 when the
trigger 16 is in the open position. A person skilled in the art w |
appreciate that a variety of other mating techni ques can be used to mate the
cl osure coupler 58 to the push rod 44, and that the closure coupler 58 and
the push rod 44 can optionally be integrally forned w th one another.

[00167] I n other exenplary enbodi nents, a preloaded joint can be forned

bet ween the push rod 44 and the closure coupler 58 to prevent accidental
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appreciate that a variety of other biasing members can be used, including elastomeric

compression members.

[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
1 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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anot her enbodi nent of a biasing nenber which is in the formof a coil or

ot her type of spring 63. As shown, the spring 63 is disposed between the
proxi mal end 44a of the push rod 44 and the back wall of the recess 59 to
bias the push rod 44 distally. The spring 63 is adapted to conpress when a
proximally-directed force is applied thereto. A person skilled in the art
wll appreciate that a variety of other biasing nenbers can be used,

i ncluding el astoneric conpression nmenbers. [00169] The prel oaded joint can
al so optionally include features to enhance performance of the cantilevered
beam or spring during the clip form ng process. In the enbodi nent shown in
FIG 20B, the |oad of the cantil evered beam 61 remains primarily uniform as
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surface of the recess. As a result, the ridges 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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[00170] FIG 20E illustrates one exenplary enbodi nent of a techni que for
enhancing the cantilevered beamor spring perfornmance. As shown, the recess
59" in the closure coupler 58 includes two ridges 59a', 59b' fornmed therein
on the back surface thereof such that the ridges 59a', 59b' are positioned
underneath or behind the cantil evered beam (not shown). The ridges 59a',
59b' are spaced a distance apart from one another and each ridge 59a', 59b
has a height of at |east about 0.005" to prevent the cantil evered beam from
fully flattening against the back surface of the recess. As a result, the
ridges 59a', 59b" will prevent the cantilevered beam from deflecting,
thereby preventing the |oad of the spring or cantil evered beam from

t r ansf ecloburg of therlip Wik be disoissed inemdts denilbeldw. Onpe teartipskapplied, thatrigger Hrt wi | |

a reC|ate t hat the ular lo ion, quantit ze of .the ridges
35" © 56t berarisyd dyer oy lsch prem e R <ok b ager ket Y Bacd S B Biidide | obn
as vel | pBsitidd) end AlFARg mﬁ@%rta {Jréb fRE €348 'Btar e‘dubrer 58 hLhPed Bh 1T WACR kOB €.

[00171] "I'n use, referTing back D, as the trigger 16 is
initial p;pxnml@dsmomm\s ﬂetnggmnnspméstmtmns tcommndlai besitiong thedlgsues linkanllentide
closure.link roller

he h
28 Oncds TRtk s nig aason g s Peiti e B8 asdrtink 1%, Hifuct oS, oo

posi ti 083, Aad pasOMMR 44 Prdxlifmlly 7C, further actuation of the trigger 16 WI I I
cause the recess 110 in the trigger insert 48 to engage the closure |ink

roller 54 forcing it to pivot with the trigger insert 48, as shown in FIG

17D, As [@178kThasiraiert ctp eanlice 1@ supaeq inclade V*Frl%Q%OtE?TsfF%IPIIe? to fepliFdbYSeC ausi ng
the ZUSBf(hQ@e\%e @ e eg%rﬁélgl}ylae\\fl\nsb &GP YRBCE S § Ry BRGR o flaB bbby, Lhe

I's advanced ~over crlnp t clip
p05| t'i obadkup hekckdnidnvee Rontfélling mioggﬁént ibﬁthemaggeﬁpﬁi Dr;airﬂlquldrethpanmbadldup cl osed
to only partlally close the ja nd, t parti.a cri clip disposed
t her ebefHEERAR “E%‘rﬂSF‘é?PE/thFé"éW m%érgmrmenmgémms apﬁlﬂgf @%ﬁl%ﬁq " Halevéing
parti al op43n&ir %%Hh%a&fes b BRedEleRinkl E&)snl?(% o SRIEE ?&qt the cﬂ%%@sﬂ&fe@'btﬂm@@ﬁ e Once
the clipis ap the trigger can be released thereby allow ng spring
120 t o pawsican hepamlakj;)getnmpctlsd’retanri&ablamlqneqhamsm camral¢ase thegoggariabowvingitiee al | owi ng

22 to force, the d bar 50 .and, feed bar 38 bac t he

o ox el ggs b ouipgh Sndetepne i g Gbto o Fu PR tnF FEP o8 Moy SR 2 bt 1§ on,
the clogwre link roller 54 is noved back to its initial position as well,
thereby pulling the closure link 56, closure coupler 58, and push bar 44

proxi mal | 0y ) . ) .
[00173] FIGS. 21A and 21B illustrate one exemplary embodiment of an anti-backup mechanism

in the form of a ratchet. As shown, the ratchet includes a set of teeth 112 formed on the trigger
insert 48, and a paw! 60 that is adapted to be rotatably disposed within the housing 12 and
positioned adjacent to the trigger insert 48 such that closure of the trigger 16 and pivotal
movement of the trigger insert 48 will cause the pawl 60 to engage the teeth 112. The teeth 112
can be configured to prevent rotation of the pawl 60 until the pawl 60 reaches a predetermined
position, at which point the pawl 60 is free to rotate, thereby allowing the trigger 16 to open or
close. The predetermined position preferably corresponds to a position at which the jaws 20 are
partially closed. In an exemplary embodiment, as shown, the teeth 112 include a first set of teeth
112a, e.g., ten teeth, having a size that prevents rotation of the paw! 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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[00172] The surgical clip applier 10 can also include a variety of other
features to facilitate use of the device 10. In one exenplary enbodi nent,
the surgical clip applier 10 can include an anti- backup nmechani sm for
controlling novenent of the trigger 16. In particular, the anti-backup
mechani sm can prevent the trigger 16 from opening during a partial closing
stroke. However, once the trigger reaches a predeterm ned position, at which
point the clip positioned between the jaws can be partially crinped, the
anti - backup nmechani sm can rel ease the trigger allowing the trigger to open
and release the clip or to close to fully crinp the clip, as may be desired
by the wuser. [00173] FIGS. 21A and 21B illustrate one exenpl ary enbodi nent

of an apig ishaptclPeRREA R B sef OF bR 1121 MdQhe Bck BoBh BI2b. AtheTBRANA0hAEa I at chet
includes a set of teeth 112 forned on the trigger insert 48, and a paw 60

t hat i ssiaclthpt dldwsshdmwl G040 pbybithdicsp dueallowingithe pavd 6Ade bt selectivelymgpoved

posi tioped j acent e friqger .insegrt 48.s hat ¢l osur. f trigger
6 and BiroR HetS bathel b 5 biokdoFira Y] sel8 E45d 107 ) rEefT Wil inghliie ' P2
engage Wigapp&iidle thhthe TR 18R N2Edah hat@theRBme oiné bouE@a ldrQizp v fifspleat i on of
the pawl 60 until the pawl 60 reaches a predeterm ned position, at which

poi nt t ksthplddp whie still progislinga neseni 40 formed diebetmeemihatalioes the payye0 tagiveb open
or clo %reiThe predeterm ned position preferably corresponds to a position at
whi ch t he j%ms 20 are partially closed. In an exenplary enbodi ment, as
shown, the teeth 112 include a first set of teeth 112a, e.g., ten teeth,
havi ng §00H72EF1G8a22 o028 iisrates tlad rahetafiechbd stpambised OVhe tht trigget b isatiGally hus

preventing the trigger 16 from opening when the pa 0Ois e ed wi.th the
fir i;[ s B10Vedh Dapagsta CIpedigsition, 25 pHevR MLk 24, %sﬁa‘gﬁ &Wﬁh%ga&f‘etﬁg%?ﬁit sefiofor

term na : . gl ﬁg, iSOt ' at

al | ows %ﬁ?%alpgg\?mthe%%fyﬁ%&%g?%?%g?% é% ?ggr Oﬁnh rgltng' f ener%ﬁtggtﬂ)avm tg%§%g§€r let6hngaged

wi t h t hevill omke thegiaivl 60 Radvhncepasttthe fifsaset of teethtld 2k untdahdpadl 20 rpachesthabl y has a

i t hat | bstanti al | t t t i ft fi t teeth
T12a sudrichpdp e Fetatochirdh LA eShs ppast 0 sits i e ke BT OB bRE f1 1 st
set of ?Sﬁﬁ the Jabia (B€l part1BIlY A64edidRe kY paktd? disfdl hoRehent of fifk dads4Boves theGatdrat
allows the pawml 60 to pivot therein, thus allowing the pawl 60 to bé

sel ect i ¢@lthe pawidd is fres/ orratateibeneby kllawiog thettigger d6 thepdn arelase.castmay Uei r st set of
h 112a, i ' he art will i ate.that t oot h
|58 A& B BP0 LA il ke RRSTRSREBuSUT S o ast 0

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

[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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teeth 112a while still providing a notch 140 forned therebetween that all ows
the pawl 60 to pivot therein. [00174] FIGS. 22A-22D illustrates the ratchet
mechani smin use. Wen the trigger 16 is initially noved toward a cl osed
position, as shown in FIG 22A, the pawm 60 will engage the first set of
teeth 112a thereby preventing the trigger 16 from opening. Further actuation
of the trigger 16 wll cause the paw 60 to advance past the first set of
teeth 112a until the pawl 60 reaches the notch 140 next to the tock tooth
112b. Once the pawl 60 reaches the tock tooth 112b, at which point the jaws
20 are partially closed due the partial distal novenent of the cam 42 over
the jaws 20, the pawl 60 is free to rotate thereby allowng the trigger 16
to Opentl%rchﬁls%%ﬁicaﬁ‘ﬂ;y Hl@béa% AQBSmEH, m’antéic@mrlﬁig emEééﬁnegtzﬁeldvEﬂl@ddr ates the
trigger 16 in ["y-cl osed position, and and 22E il lustrate the
trigger ml.eehan@mucam h@ge a eesistance thahcqueedites tothe t[og@xmlreqtﬁ@choaq thhdawsadeHani sm can

720, 2 R G sRFEL b8 U AT B e BB " ©

engages the jB@s 20 indteases! ThE rdsReinbe ﬂslecauevaﬂ@reaers@lmnghﬂ)ogréitemm thscfmd e.g., a
| ouder sound, can be emtted when the pawl 60 engages the tock tooth 112b.
As a redefuired {grdosetthriaws 2§ gepreyent ﬁ@ca@qm agtation g dbpe erlophegchism: i A1 at  whi ch

the paw, 0 L£s to the
user th ?Sgﬁ llfﬁw msa%gﬂewe%m%@ ohi &&tlﬁggwg fla} tﬁ%a‘%&glt %?ﬁ?ﬁgﬁy #Eﬁei!éoﬁg{er can thus
rel ease fmhere‘qmr@gerov&ﬁome theaieﬁaa@ceaoﬁlhe bvellolaqt nmlchmmln tlrefatively ldvn&hiscian ful |y
cl ose the trlﬂ ger 16 to fully close the clip 08%76] I.n anot her, exenpl ary
enbodi nmPAticulp )éa%w@ge%saérhepa\ab%@ g mofe, SYSsFPHIbHE O P &t BUER OB e @k an s
that Is o?aa&l% bl eies b, PEblARMd Rleckants £l RS Fidrd RadifiiniiNEi0 bY the
trigger pi c urlng application of a surgical cli'p, a ceftain
force i stagexpfi chpcﬂomtatlom msmevdmedyfamaﬂm of ghedaws.i Gpnvietselys I\Mhpn thegawel2@ 4re ti ssue

t d th d d.th I t
[ oast pARTAADY Crtsdole TS FoEia Lt NeBa oo BOR DT Ty R okl 20°

ar ound beaéuﬁtla@uﬁdnl@Fﬁéeaiahfolfﬁ@@hiﬁeam%fc@aﬁ,ﬂ&dté\%qa\ds pgly, in an exenpl ary
enbodi nent, the over mechani sm can have a resi stance that correlates to

the force required to close the jaws 20. In other words, the resistance of

the ovelPYdd] &t RaAiilwatiates onpexamplary smbodimentefon averoad mechasisey Gs showing

an exploded view. In general, the overload mechanism can include an overload housing 64

formed from two halves 64a, 64b and containing a profile link 66, a toggle link 68, a pivot link
70, and a biasing assembly 72. The biasing assembly 72 can include a spring post 150 that is
coupled to the housing 64 and that includes a bore extending therethrough for receiving a
plunger 154. A spring 152 is disposed around the spring post 150, and the plunger 154 extends
through the spring post 150 and includes a head 154a formed thereon that is adapted to abut

! against the spring 152. The pivot link 70 can be generally L-shaped and it can be coupled to the
housing 64 by a pivot pin 156 extending therethrough. A proximal end 70a of the pivot link 70
can contact the head 154a of the plunger 154, and a distal end 70b of the pivot link 70 can be
pivotally coupled to the toggle link 68 by a pivot pin 166. The toggle link 68, in turn, can be
coupled to the profile link 66, which can be slidably and pivotally positioned within the housing
64 adjacent to an opening 64d formed in the housing. Pivotal movement of the profile link 66
within the housing 64 can be achieved by, for example, a pivot pin 158 that extends through the
profile link 66 and is that disposed within a first slot 160a (only one slot is shown) formed in
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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the jaws 20 increases. The resistance is, however, preferably slightly
greater than the force required to close the jaws 20 to prevent acci dental
actuation of the overload nmechanism As a result, if the jaws 20 are
prevented fromclosing when the trigger 16 is initially actuated, the force
required to overcone the resistance of the overload nmechanismis relatively
low. This is particularly advantageous as the jaws 20 are nore susceptible
to being defornmed when they are open or only partially closed. The overl oad
mechanismw || actuate nore readily in the early stages of clip formation to
prevent deformation of the jaws. Conversely, when the jaws 20 are
substantially closed, the resistance is relatively high such that the

over | Oa&oﬁﬁqt}ms&ﬁa&?éﬂreeabéﬁ witiin aGEasat 8Bt YeTH oARRInk GRk isiho®h) formedi fi cant
force applied to the jaws 20. [001771 FIG 23A illustrates one exenplary

enbodlngwhhéﬁﬁﬁhﬁébefﬂ@éﬁuﬂeg nism 62, showing an exploded view. In
general, the overl oad nmechani sm can include an overl oad housing 64 forned

oM ot ool 655 40 AR S RANEEABLAA (8 BERE b iSicl I GO i © 1 0k 08

a pIVO a bi'asing asse Irasing 72 can

i ncl udEasaerﬁlﬂ[y iafd tdocvihted (R fbll‘(takwlh&he m@ﬁh&d)ﬂth)e lblbﬁnglausanblg R4 Impartitiiat,
i ncl udes a bore extendlna therethrough for receivin | unger A spring

152 is Hreoperkead machamiem Of asesihe spiingdt alpng with{be Pﬁéeéﬁﬁﬁgépdfsw é&l% Hhds
throughy i) tE@Pao'ﬁ@e mﬁéétﬂ@ﬂeﬁﬂg rbeaﬁhgjg@atﬁ (@WBH’S‘% ok SfidIRS %Ma&n that is

adapt ed ‘%o a agal ns e sprin I'ink 70" can be generally
L- shapebowing 64t Foathebetanmaﬂ) hspdctt tlnetfdnee exeoted bm @eﬁo@ntwesaeq:)sprmg 1p2ms 156

ext endi n herethr A pr QX end. .70 t i vot ' can contact
Ehe: hontensiized dhron et tosmlimasima gt ik et BT toge! Pivuéttis SBReF ok g
can be iy Blofild nkcEH-RlaRt the hBlhk‘?n g GZQQﬂ'Iﬁls kHi® Kss@%bl@)&a@se@ 'tﬂé%roﬂl'e Nink®8610 The

toggle link 68, in turn, can coupl ed t he profile I'ink 66, which can be
sl i dabl y:sah@tqmova\nﬁm respepids |tlne| lmeldg\ﬁ#t Hithe mhmehfogmm@d b6(4a radllphl@é@fromdh%m

openi ng _64d the venent f | ink 66
o thi n gt B e eagaife 8 SRaP okl Bl PeosThY BBERH & nd oD 1 15 1 ha
ext endstdgBleqin@ &8t fhe prdM@fihit 66 bédils t6 Potatadbuicklifident tdiggwmﬂ@@ adtaugingthei r st sl ot
160a (only one siot is shown) forned in each half 64a, 64b of the housing

64, andpiypt kirkolOeofertharepmprsss thaeprneof2l &or thalelidie s arnert: thetmreot Ik 78; taggles can
be achi g WPl NS gqg Ret he -46
profil e ﬁff{l?ié%p{ ﬁar e Jﬁrgglel %ﬁaﬂt{hﬁl tﬁé gﬁ{]g ﬂﬁc ?Stan%gg(ﬁﬂ{d% one sl ot is
shown) quuﬁ&tltolmckle the toggle link 68 and pivot link 70. If the radlal load from the closure link

roller 54 against the profile link 66 exceeds the buckling force of the linkages, then the pivot link

70 further compresses the spring 152 as the profile link 66 slides proximally.

[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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each half 64a, 64b of the housing 64. [001781 In use, the profile link 66 can
be adapted to receive a force fromthe clip formng assenbly and to counter
the force with the resistance of the biasing assenbly 72. In particular, the
over| oad nmechani sm 62 uses the spring 152 along with the toggle link 68 and
pivot link 70 to bias the profile Iink 66 fromeither rotating about the
pi vot pin 158 or sliding against the housing 64. For the rotational aspect,
the force exerted by the conpressed spring 152 is transferred through the
toggle link 68 and pivot link 70, such that a rotational nonment is applied
to the profile link 66 against the housing 64. Thus this assenbly causes the
profile link 66 to resist rotation with respect to the housing 64. |If the
nonent  [GOh&] atsquevigusty waael, de focradeduireditd iuatethe suerdoddimeéchambmenn &ﬁrcﬂzgai nst
the pro e link 66 exceed t he nt .of the pjvot 70 a toggl e link
Clophefordedeyisd o Elopage i, Mg easecie e ekl s gen B k8. and
Caus' ngclBJE@ goﬂ’ué{rptﬂlub Bin geoachf?:védjﬂﬁert@ rthec&ﬁﬂéﬁ%ﬁoﬁ H&hS PrdfdIidiods. |[or the
sliding aspec the pivot Iink 70, toggle "link 68, and profile link 66 are
al i gnedpataitarf When thhelosur dink golfeo ¢ éir cesesinanmetacowish ttgyrofils link 6604 e

re re ckle the 68 an 0 nk 7 r al | oad
from 1 nBuE PaiVe RasHibn, B pracie kb g S SrstoBlaDfhg oRing Bes sioihinddfis ™ ne
buckl i ngzg, OA%eQfosaﬂequIr&h@gasnovrebﬁﬁwérh@magmtprbmehmk?s% fhe Fbra@ FeqREPioES S ES
the spring 152 as the profil 66 slidés proximlly. [001791 This is

shown i eveneine tueteanstancenofnhwer@%n@sl@msemmc@95@rlvgtmsqtlnepd{fdﬁilnlg%zmsq n the
housi ngslld4 {h%rht\f\{s b Qs?qg% %%;Jlgqu\lmggi%l{isﬂce%hel]fpﬁzfe rvé:u?reﬁ lt(#]glvgrl g 120?11 @lﬁ( embly to

1
roll agal St a’‘resu

act uat egb edntherexs @hnttRr ¢k releired| to SIdE the paifild 10k 66. heccotdifgly af thendwy 20 drer 54
applies a force to the profile link 66. The resistance of the overload
spring Rmsyenigd from feing glosed, g by & fﬁreﬂgﬂé)bm%faﬁ the triggae iswitialy acuadidantial | y

fixed pfm@m& %11%@?%@E@d {PLSe em ﬁg hhgﬁsem:? 5§ k&ﬁms?erlmmae% 'nfferlo

i ncreases orce rea resi stance, e.g., tﬁresh l d
force. ;Tdrmen ofathe pfidaligesh dmjasmgdte [ﬂ'ﬁﬁlmﬁnk 6630 piovei ‘Q’hemthje@ms 2(parsi t i oned

bet ween ws . 20 or enth ja re fully closed with the clip and
vessel , SU atGE‘Jt‘ %yﬂfﬁﬁq andy Et”&g’?é é}‘ﬁ%%u‘?w&w@h Sk &W@“&?&Hﬁ OK5& 15 urt her
cl osed, relylifed &;&?se%%bﬁ% ﬁﬁk roﬁlbﬁsﬂoquer thk Bcé fbl the hpﬁeﬁl PB&%Wotfhﬁ frb@ei ng
notion of the trigger be transferred to the 66, which
will thbmk @ wmngtm: mbﬁldémw&Sm slidefveith theihoysiag 64 tdmreedwmedhmmmgmcm@‘ pi vot

lslpp :(ngotftéovgrlloag sprmg 53h \Lfl)lle &2 a'fnrc])gntp of"f hrde req%géd %ooacgua{g)tﬁee 8\§er}oa mee a{nlis?nad
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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-47 [00180] As previously noted, the force required to actuate the overl oad
mechani sm can correlate to the force required to close the jaws 20, which
increases as the trigger 16 is noved to the closed position. This can be
achi eved due to the configuration of the profile link 66. In particular,
when the closure link roller 54 first cones into contact with the profile
link 66 and is thus in a lower position, the profile |link 66 can pivot

wi thin the housing 64, as shown in FIG 23B. As the closure link roller 54
noves upward along the profile link 66, the force required to overcone the
resi stance of the overload nechani smincreases because the profile |ink 66
must slide within the housing 64, as shown in FIG 23C The force required

to pi VO#FIGh@fmr@Bédoﬁliﬁé@Bhi 5 can be less than the force required to slide
the profile link 66. Accordingly, if the jaws 20 are prevented from being

cl osed, e.g%, by a foreign object, as the tn%%ger is initially actuated, a
ni ni mal (00§ Bxwvay ofwnrlismiting expriple,dhe ecemeuiradde glose the javs Y ¢agrbemany o

transf ey farce r i fa. th i ik ing the
or of 1 1 o Rucaf bt S [UENOURPIHE oG8 B 1PadBpRued Buch i SBnERUEL 70 ' e
t ri gger 9626 96tstonlardosie dhofhely Acshoaindn FIG. & itlgretdse dtvt camriawat cofved orce i s

required to cause the closure |ink roller 54 to transfer the force tg t he
upper peAnfiguiation suchdhqs thsrforcs willivary asehecagsthppseeso Vst Beiave mepRrrss21%0s| i de

Wi thin Eﬁ@premé%in&%@gn mra&%rh%%{g gtctaﬁesr %;ﬁéiiﬁ ANSEd eﬂ‘stal.ff%&ﬁﬁvﬁaé@ﬁéh fRfing 152.

VWi |l e the anmount of torce requi to actuate the overlo mechani sm can be
gr eat er thelfeme anltlale@wary ag theadmsuredinktroNer Stpatdeetharaavet. A sicovcie Hle§ulied to

cl ose the, j 20 he force is preferably only sli.ghtl r er than the
force r@ﬂé&e\,\%‘etpéb@f?i@g 69!’1%‘?"1%“%& bthsﬁ)%%ﬁfﬁ%&é]ﬁ&?m_?ﬁ?ﬂl@%%di her damage
to _the hibdantdily BnR&snahSiipel Sehtibmot € pAstlle MR &6 RREPRSIHANIE cdftate. the

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

[ 00181] perbrn shellsdliin thelartrkille@preaiate that thraprofitedinkro6tdan hayesa wirietyef athersharkace 66s
of the profile link .6 can al so have shape t.h facilitates c el ation
bet woen tieAaCyaris ot fter iR Pa B0 B i ee SR e i< BB 1T 8o bhe For ce
requi rejhiv\IsQOth@ﬂﬂ fbiee np@dsar2(d achdre B avapload msbedngsni.ne force required to

close the jaws 20 increases at a linear rate, the distal-facing surface 66s

't er 1 oRIOS A PHHEMRREHE d57an NI G HOAPBFEG A Oy G0 She- DGR CHUB 2and. o
o SOk ol By Wi g, HOUATPRERA, v 20
t he tri gepeload Giechanism that is in the form of a cantilevered beam 170 for receiving a force applied

by the closure link roller 54. The beam 170 can have a substantially curved member 172 with a
bracket 174 coupled to one end thereof. The curved member 172 can have a bending moment

that, when loaded with a force greater then the bending moment, buckles to assume a low rigidity
condition. The bracket 174 can provide more rigidity to the curved member 172 such that the

bending moment increases adjacent to the bracket 174. In use, the beam 170 can be loaded

within the housing 12 of the clip applier 10 such that the closure link roller 54 contacts the

concave surface, and the beam 170 can be positioned at an angle such that the closure link roller

54 is farther away from the beam when the trigger 16 is initially actuated, and the closure link

roller 54 becomes closer to the beam as the trigger 16 moves to the closed position. As a result,

the resistance to buckling will increase as the closure link roller 54 moves thereof and the trigger

16 of the clip applier is moved to the closed position. Although not shown, multiple beams

could optionally be used in a stacked fashion and the terminal or free end of the beam(s) could be

contoured to tailor the buckling load at a particular point along the length of the beam.
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is noved to the closed position, the profile link 66 can have a non-Ii near
shape that corresponds to the non-linear force. Such a configuration wll
prevent the forces required to close the cam42 -48 (FIG 8) from becom ng
too high. [00182] By way of non-limting exanple, the force required to close
the jaws 20 can be non- linear due to the shape of the recess 104 in the cam
42 that is adapted to push the jaw nenbers 96a, 96b toward one another. As
shown in FIG 8, the recess 104 can have a curved configuration such that
the force will vary as the cam 42 passes over the jaw nenbers 96a, 96b. The
profile link 66 can therefore having a correspondi ng curved distal-facing
surface such that the force will also vary as the closure link roller 54
passes [(oes4 IRURStherAReMPRW erhbbdithér?; th8§ﬁglcal %?Elﬂertﬂ@%aﬂﬁrﬂ:flﬁde% dlipnk 66 is
curved such that the |ower portion of the proP is substantially
convex auagtitynadiggpedor p@ﬂqatlog\ﬂ'@fﬂumber ?frccbrpf’ remaining ingbe devieq bht While ailrll%ﬂs concave.
A pers skilled in the. can
nave s Gariales <Brod fel F Rishusthe iR SR Foals 715 ke bRl ohes  can
be us edeiechpwy bﬂb@cﬁnfeh@ffacnl@e;uamsa fifidator havifig as mdtidaa)r wikes7424hdaindndibeor or ce
necessary to actuate the overl oad nmechanism [00183] A person skilled in the
art vmlPCt'é?rt‘éfﬁﬁapprem ate that the overload nechani smcan have a variety of
ot her configurations. By way of non limting exanple, FIG 23D illustrates an
overl oa [ & la

Fecei vi g EATERATAGNGE7L 1 AT LA FRGEMA pRUBIE PSRRI, can
have a gmmﬂlarcirmahrlqrcghnd,rmdl shapbﬂrat dfmlesm tdfntral aXis akait vﬂhieh thowhked4ti® one end

t her eof curved er _.172,.can have t ha when | oaded
RS TPIE I ettt st Rt TRt PN SRR S Y

rigi di taﬁ%ag&lw thé mlcaw?%ctlﬁﬁt%?‘?@tan&ﬁﬂ 1rﬁﬁdltd?rn%&?14‘2pr?her indicgiol hekPerl 1@ curved
menber such that the bending nonent increases adjacent to the bracket
174. | ncandmye o Nerise afeohfigumsiong but madeﬁemplnrtymrfoo:lmenhtmsnd\\gatmzngnb@rHMc| ip
applier. 10 such that the.closure roller 54 cont the ..goncave

ShPt hceis AR B ob ShomeAsite SRtra bdrs F Siiafes ARt R SRERTME ¢ osur e
| i nk r olHe@émaibderio$ tHedhidibasr ey 74r om t he beam when the trigger 16 is

initially actuated, and the closure link roller 54 becones closer to t he
beam as _the tri s to the closed position. As a result,

ve
resi st aHOd8¢lF Iﬁug%ﬂl%atva the exeipp éréfé’édlﬁaé(’ftq%‘a&fgé&'? Borg ¢htail- oTheé}ctllawr&B\»Ses
ther eof ,@Rtk4'tH8e 51fdaB8&isposed within the housing 12 and to couple to the feed link coupler 50

and move as the feed bar coupler 50 and feed bar 38 are moved. Accordingly, the indicator
actuator 76 can include a protrusion 146, only a portion of which is shown, formed on an inferior
surface thereof for extending into the recess S0f formed between the circular flanges 50d, 50e on
the feed bar coupler 50. The protrusion 146 allows the indicator actuator 76 to be engaged by
the feed bar coupler 50 and moved therewith. The indicator actuator 76 can also include an
engagement mechanism 148 formed thereon and adapted to engage the teeth 142 formed on the
indicator wheel 74. As shown in FIG. 25, the engagement mechanism 148 on the indicator
actuator 76 is in the form of an arm having a tab formed on the end thereof for engaging the teeth
142.

[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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16 of the clip applier is noved to the closed position. Al though not shown,
mul tiple beans could optionally be used in a stacked fashion and the term nal
or free end of the beam(s) could be contoured to tailor the buckling | oad at
a particular point along the length of the beam -49 [00184] In another

exenpl ary enbodi nent, the surgical clip applier 10 can include a clip
quantity indicator for indicating the nunber of clips remaining in the device
10. Wil e various techniques can be used to indicate the quantity of clips
remai ning, FIGS. 24A-25 illustrate one exenplary enbodinment of a clip
gquantity indicator having an indicator wheel 74 and an indicator actuator

76. [00185] The indicator wheel 74 is shown in detail in FIGS 24A and 24B,

and as ghuMlodell phafiorfandiBE ededIbhd/cdublef 0 & m&Ved QidtAId tHeGRdicbeRatdiF6 vlRf i nes a
central axis Y about which the wheel 74 is adapted to rotate. The wheel 74

i ncl udemotedistpllylwith therfaedibar 38 nad fasd bar eonalendphea resyltibe eegrgagert by t he
| ndi cat gt A6LHALR T [ indRtho Rk ASY AL RenTRINRL kihhao EAGd REICERY QeI 144
can have a variety of configurations, bu n-an exenpl ary enbodi ment’ t he

i ndi cat térebecdusing iedwhdes 74 t fobute 40t ¢tipdh advagodllin@she jagvs0| @aclpdsielitevi ng a
color, e.g., qrange, red, etc., that differs from the renmainder of the

i ndi cat %‘lgg%éé$ acpuated ’@@Q?B‘B]ce pickip 29 dntp thejavs %Q=é'§,e indisatay asipiar I ‘iOF?&?Sé]%R or
act uat o di\%?t{)i}@hé@ﬁ@. Waeithe cll%%%gﬁiﬁ%‘d@fvﬂf or tfireb §lipsqgﬁﬂ¥xgg(3{tﬁsﬁ% Shgah! v

di spose I'n the housing to couple to the coupler 50 and
nove asl4dhm themdichtor wheelfderillI@giartd ap madintthe wBtloar Rarforred. in Aedeusing gy, t he

i ndi cator . actuator 76 can. i nclude a protrusi 146, anly a porti.on of which
o hovRercP At Btodhe Fier tief op1Y ade e BRciemaly de contesiRe bl el [44an Bhe

recess Bte&ﬁ{ SRAp P WRER FilGow 154 Whal thE'cﬂ;S‘ggq%l)ﬁQ%plﬁtQ& on the feed bar
coupl er 50. The protrusion 146 allows the indicator actuator 76 to be engaged

by the feed bar coupler 50 and noved therewith. The indicator actuator 76

can al si901§dln arotizar exemplageamebndimentihe indreaton 8vheelr Tdecdn invéydsan aatidagkd@pt ed to

he. enguadpfR a2 b BB ipaic RSl Bha« WaBFuafte 18 OREdkbchy o o
an ar m ogya sehingericidek ivive o wun, bifte being alhaiced ! Whie tien@éadiaokug fechagigiftan 142.
[00187]. In use, the indicator wheel 74 is rotatably disposed within the
housi nghate a vadety 9h gpnfigyrations, in the embodiment shown in ¥IG 248 the indicator wheel 74
includes opposed arms 73a, 73b that extend substantially parallel to the axis Y. Each arm 73a,
73b has a pawl 75a, 75b formed on a distal-most end thereof that is adapted to engage
corresponding teeth formed on the housing 12. While not shown, the corresponding teeth can be
formed within a circular protrusion formed on an inner portion of the housing 12 adjacent to the
window 12a. When the indicator wheel 74 is disposed within the housing 12, the arms 73a, 73b
extend into the circular protrusion formed around the inner circumference thereof. As a clip is
applied and the indicator wheel 74 is rotated, the arms 73a, 73b can deflect over the teeth in the
housing to move to the next position. When the indicator actuator 76 slides proximally to return
to its initial position, the arms 73a, 73b will engage the teeth in the housing to prevent the
indicator wheel 74 from rotating in a reverse direction, i.e., returning to the previous position. A

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

backup of the indicator wheel 74.

[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

=51 -



FI GS. 26A-26B, and the indicator actuator 76 is slidably disposed within the
housing 12 such that the engagenent nmechanism 148 is positioned adjacent to
the indicator wheel 74 and the protrusion 146 extends into the feed bar
coupl er 50. The housing 12 includes a window 12a formed therein for
provi di ng vi sual access to the indicator wheel 144. As the trigger 16 is
noved -50 to the cl osed position and the feed bar coupler 50 is noved
distally, the indicator actuator 76 will nove distally with the feed bar 38
and feed bar coupler 50. As a result, the engagenent nechanism 148 on the

i ndi cator actuator 76 will engage the teeth 142 on the indicator wheel 74,

t hereby causing the wheel 74 to rotate as a clip is advanced into the jaws
20. Eackif ingBidnhe thetsit g bitel COftéh @ringatiital proacinedideis ecdskfpy Bdcdatd oddre | aws
20, the _indicator actuator 74 rotates the 1ndicator wheel 76. Wen the clip
suppl y e thrgeehdhe versela obpthereducts; and Rl REensigs May GeRigr dhe @t ashuntof t he

| ndi cat in'glw%ﬁh cdft WS bd Qﬂ% Brifaf (RPRSR of 3 sE%lﬁe merﬁﬂfﬁw t%@r?. JeQde®d 1 n the

housi ng ere y |n Icating to the user ew clips remain. The
cont r asAkegydiogllypa syvgidal blig applieromch adleljpt applierol Oocmmymtrh@cedltﬁrowlwmdow 12a

when the clip supply is depleted. 001 8] In another, ex | ar nent,
the i naralaRr SiERY e todiren TP disc ECL st pathap eaen ZRERId HENemeh agapt ed
to preveint P Sthedlict 2T IR tisde&bp 4¢Hcdi fag)ifabd ﬁésitmldgrbf%erﬁw@m @ro@h& %ttarga

e.g., a count er - cl ockw se dlrectlon after bei ng advariced. Wi

ant i - basikeuhewdggenil & narcthen bhaopeated ﬁma;amtawh@fto be nd\ragcndahqt\@m the } ﬁms Iaed
enbodi nent.. shown

o aa0 % SRSy e Al ieudee it dnd o b ks 206 osk tagh BB WD, IRBRRAS 2 ™,

has & paMthe ifended 6e bheesh, Ql'ib mggeﬂteaianﬁ@ hrtiaMladti@é® al indiatediby thelapt ed to
engage correspondlng teeth fornmed on the ou5|n 12. Wil e not shown, the

cor r es p@iihlp gound of Fhetmwl B@ reathingthe togk topth 1d2bj Qfémaarbepfﬂléﬁ aqtuatesh ¥hsr med on an
| car Seekpll Rtng NANGUT AkadPB BUBERYbe Afly tSeq MDARNRE BcetlERad 66

extend teptated Haecebfaejatoaerpplyraalﬁrtmhmmfs.or med ar ound the inner ci rcurnc erence
thereof. As a clip is applied and the indicator wheel 74 is rotated, the

ot 1 001 ildhre half it ar o Tiqppisaiets orberdrittiss o BRAARTSP O FRRUPR To i1
initial hRE§bA 'tlﬁr!rboiffh@es@trlm eftRddin{edfs. YA dcorBRAa R hentloRas Rod B bk igil@ypi N9 to

prevent the indicator wheel 74 fromrotating in a reverse direction, i.e.,
r et ur ni whathas begn parteulaplysheros and descritied, 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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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

previ ously nentioned, 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 |aparoscopic and endgsagpisc surgery, a snall incision is nade
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 extendlng fromthe

-51 skin incision to the surgical site, en durln [rgic roc dures it
i s necessary ANoMEa¥Rd 8NFEOP W'Pﬁ‘r‘aiﬁgqpé'ﬁ%h%%@ WP'Cthi%?ep@QE g % nd

Sone proﬁ@?&nﬁ%ﬁé‘ﬁ%u@%q 'b(eecllPBéd UsBust rdd aﬂ’%;]!ﬁ@d td“tlo§¢:frﬂi J%SSGF'th%é?an thus be

used to np the vesse 0 secure the shunt to t ccordingly, a
sur gi caladalplq:d twpuituate the posh aed, @nidma eqmmetemect(amsmadbmedrto poekeréthe hr ough t he

cannul a .ar otherw se. i odu dlnto cal site to position the jaws
20" ar ourtgoeftdreye Sodfine i Feast delctials SReRE sTkbCLdrBiS e,
facilitaddn i oni ng of thejavvs 20 aroundthetarget site. The trigger 16

can then be actuated to cause a clip to be advanced between the jaws and
posi tioned arcoRmetbaded J@lat@émeduheéwe@rmwetww@d@rtdh@lm@w cypling dheoresht o cri np

par 11l [99ERTRGer y@breing PUERAGE i Rfoedbicafayfin [icide. Wilad oo™ ™

r eachi ngprelvadéd fdint and efidive tormaintaithelawbih hisudetamtibRgdfixddhgartiby gger 16 is
then released to release the partial IK( or fully closed clip, and the

pr ocedur@owp%@lorﬂem{*@ﬁrmﬂeh@m ne@ea&yrlpg@d@mmaﬁapke te pdain[@0190]
One ski Iodaef.g%” Yol @d@ é}bt‘é‘fm%enatﬂ &ﬁéate further features and advantages of the
sed 0On

i nventi ove- scrlbed enbodi ments. Accordingly, the
invention is not to be limted by mhat has been partlcularly shown and

descri bed, e pt as dlca ed appended i blications and
oo onchs o ieruiaral dmAsgkpl Jat §. PhEGI b elpaar ot Adeated B n
their  eRhintfh the pieh Qdﬁh"@sub’starméuy RREPMES iGN ARAE ANb Wi L&h@'hﬁﬁégéio‘ Po@Ppl i er

havi ng j aws whi ch cl ose together to" approximte tissue cl 1 pped, a
push rocpraxiaptigd to cl ose the jaws, a trigger

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 the 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.
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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 fornmed between the push rod and a
| i nkage coupling the push rod to the trigger, wherein the push rod is
rotatably coupled to the linkage, with the preloaded joint being effective
to mintain the jaws in a substantially fixed partially closed position when

the trigger mTaeRar |b@l|dhpj apphecst dlir S gvikereln0bengcsdsrinklades at kfast oneridge
partially formed c between the jaws. 2, The surgi cal chg@gg I|er of claim

1, wher é@rquq@eﬁ%naaa@éiap}esﬁ tormaigtaip s sRINIAL aneihatantially gen RIPSi n a
substan : | the linkage to nove proxinmally.
3. The tsnllljér";lg‘Ijrynaﬁf |IS>{"I%%pﬁ}8§éFTtdl gg}lwh%%é@gﬁl‘qgr%érei n the prel oaded j oi nt
conprises a biasing elenent adapted to be conpressed by the push rod during

the closj K d ad f to t h rod
uhen thB-1 11 0 UdCHEE PG St heref BedT gt ahecfios T g BH G 1 ai m
3, vvher(ﬁrg\fetnrﬂq]é)g@,ﬁd\go,?lfg"ga&mg%fnlgses a cantilevered beam 5. The

C

surgi cal Ip applier clarm wherein the biasing el ement conprises a
spring. 6. The surgl cal clip appl ier of claim3, wherein a proxi mal end of

t he pusrqlrod and E‘?‘ bi asi n enent .are g osed within a recess fornmed in
a coupl i r’r@t:sﬂé{ﬂ'icg 'H@Féo'eggﬁ%”}@"sﬂ?gaéﬁ ﬁ%m B’Pom mal end of the push rod

distally. -53 handi®ith tarﬁafftaéxtéﬁdmg apbiren, AhefdiRtie Shaftidebritable gthr ecess
includes at | east one ridge formed therein and adapted to maintain the

spring GSQecétﬁbﬁEdTﬂﬂdéﬂly constant load as the spring is conpressed during
the cl osing o}g.?mgg o T%glsiéireg‘groz\%%%h%appl ier of claim?7, wherein the at

| east one ri e spring fromfully conpr essi ng.
a Jaw closing mechanism extending through the shaft and coupled to the jaws;

a trigger adapted to actuate the jaw closing mechanism to close the jaws, during
a closing stroke; and

a preloaded joint formed between the jaw closing mechanism and the trigger
and advanceable distally by the trigger during the closing stroke, with 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;

wherein the preloaded joint maintains the jaws in a substantially fixed partially

closed position during the closing stroke while allowing the linkage to move proximally.
10.  The surgical clip applier of claim 8, wherein the preloaded joint comprises a
spring adapted to be compressed by a portion of the jaw closing mechanism during the
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.
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9. A surgical clip applier, conprising, in conbination a handle with a shaft
extendi ng therefrom wherein the shaft is rotatable with respect to the
handl e; jaws formed on a distal end of the shaft; a jaw cl osing nechani sm
extending through the shaft and coupled to the jaws; a trigger adapt ed to
actuate the ﬁw clasin ose t

st r oke; RIEG, pja&pﬂ?ap‘:"’oqrp e éﬁ’@%’@tﬁﬂﬁﬁé’r%@aﬂ%‘%& rkﬁ@ dtﬁ?@ﬁ%‘i: 2%1 and
the tri glﬂﬁﬁn a"t‘&%s@%ﬁﬁ@@ﬁpﬂh@ dUu%ﬁr’t’%h')échﬁn%Hﬁaﬁd it @08dapsied it 8e ldamprésiedng

stroke, wth the prel oaded oi nt being configured to prevent a clip from
faII|ngtnUheﬁmShnyiﬂWWMJﬁheﬁoﬂhgsﬂﬁkgger is partially opened during a

cl osing stroke; wherein the preloaded joint maintains the jaws in a
substantially fixed partially closed position during the closing stroke

whi | e ali4w Myetdifgitaindipgmpplier oolginPn ®xivherelnthe réfessTiheludus at akt ohé p appl i er
of claim9, wherein the prel oaded joint conprises a . sprin adapal d to be

conpr esg@heﬁpr@eqattwefaran@faqawéeq amaingainde Reierdadsping af AsgbetaRtialy os;i ng
k f ,
stroke. cjojnstaﬁ:f'fea lqsgthgﬁéelﬁ%tﬁgd ﬁ’ljlk %hp‘l%ces‘igpeﬁ;c{oﬂgﬁg th%ﬁsﬁd;?t%; spring is

formed from grca er o wherein the
j aw cl osi ng nmechani sm i ncl udes a cam adapted to close the jaws, a push rod

coupled to the cam.  and a coupljng. nechani sm extendi n bet ween .t ush rod
and the 1&i gdée swgigalclip aﬂpéega ‘ag'lf‘aﬂ“c‘f"h?feﬁbtﬁﬁaé? a|dﬁlel'§adﬂﬂ€pg‘?n t he

pr el oadegly), t'?he bR recess fornmed in the coupl i ng mechani sm
and it Eiﬁgaate fgﬂﬁe co resg dslgr@ythe push rod during the closing
stroke. 14. The surgical clip applier of claim 13, wherein the recess

i ncludes, at | east. o ' t herein. and adapted to maintain the

. I’ICI e fornmed
pr el oade joﬁt?“réltcagd%%‘t %ﬁm?%?@ﬁ'n%dm@ﬁ al89d as t he prel oaded joint is

conpressed dyj cglgmtqae closing stroke. 15. The surgical clip applier of claim
14, wherein the at lTeast one ridge is adapted to
a shaft extending distally from the housing, and being rotatable with respect to

the housing;

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

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 comprising a preloaded joint 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, the preloaded joint comprising a biasing element disposed
within a recess formed in the coupling mechanism;

wherein at least one ridge is formed in the recess and adapted to maintain the
biasing element at a substantially constant load during the at least partial closing stroke,
and the preloaded joint is adapted to maintain the jaws in a substantially fixed position
to prevent clip fallout when the trigger is released during the at least partial closing

stroke.

17.  The surgical clip applier of claim 16, wherein the preloaded joint maintains
a portion of the assembly in a fixed position and allows a portion of the assembly to

move proximally when the trigger is released during the at least partial ciosing stroke.
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prevent the spring fromfully conpressing. 16. A surgical clip applier,
conprising, in conbination: a housing; a shaft extending distally fromthe
housi ng, and being rotatable with respect to the housing; first and second
jaws formed on a distal end of the shaft; a trigger novably coupled to the
housi ng an anti-backup nmechani sm adapted to engage the trigger when the
trigger 18 rmreaamgicdmlnpr@p%r beeglsitn 47 pahidrenl thel preloaded jaiokmaintaing than
assenbly conpri sing pr el oaded I]0| nt fornmed between a push rod adapt ed to
advance RHSBdA Hl/%lﬂx?q’léof'élﬁ@ ang allPysdne ARURIMASMEFRATISTE 4R FIFUEP RN sm f or
couplin dideht conprising a

bi asi nggAeTéeHrqr@r??H@é%r 'gg‘%‘%‘i%%t&w}i@ g@fééé%éssg (F)’t[a%@)@ﬂﬁdst{j]e coupl i ng nechani sm
wherein at Ieast one ridge is fornmed in the recess and adapted to rmaintain

the biagj | ement '2 aaaq@bstér]tlal y const | aad %ﬂgﬂ the at | east
parti al 05| LgigRictip ef AECIA [ el e ﬁtb'?§”%8 FRHECABai n t he
jaws i n gyripg RidpRREY Metwedd HRDIRPSLH IR thé‘éo9:5lﬂ%@el“Necﬁiar'iIQm‘c al I out when the
trigger is released during the at least partial” closing stroke. 17. The
surgical clip applier of claim16, wherein the preloaded joint maintains a
portion of the assenbly in a fixed position and allows a portion of the
assenbly to nove proximally when the trigger is released during the at |east
partial closing stroke. -55 18. The surgical clip applier of claim17,
wherein the preloaded joint maintains the push rod in a fixed position and
all ows the coupling nechanismto nove proximally when the trigger is

rel eased during the at |east partial closing stroke. 19. The surgical clip

applier of claim18, wherein the biasing el enment conprises a spring disposed
bet ween the push rod and the coupling nechanism -56
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