CLI P APPLI ER W TH M GRATI ONAL RESI STANCE FEATURES CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] The present invention is a continuation-in-part
of U S. Patent 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 Medical Instrunent,” U S. Patent Application No. 10/907,765 filed on
April 14, 2005 and entitled "Surgical dip Advancenent Mechanism" U. S
Pat ent Application No. 10/907,766 filed on April 14, 2005 and entitled
"Surgical Cip Applier Ratchet Mechanism"™ and U S. Patent Application No.

10/ 907, 768 fil ed canp APPLIERAVITEPNAGRAT IONAT RESISTANCE FBATORES Advancenent
And Ali gnment Mechanism " These references are hereby incorporated by

reference in their entirety. FIELD THE 1 NVENTI ON [ 0002] The present
i nvent i CARPEP-RESERFN LRI R%L%EEBiACPaﬁU@é\W@@§ and in particular to methods

and devices for applying surgical clips to ducts, vessels, shunts, etc.
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{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



closing of the jaws. [0005] In many of the prior art clip appliers, the
feeding and form ng nechani sns require precise timng and coordi nat ed
novenent of conponents to operate. This need for precise timng and control
has resulted in the need for conplex nechani cal designs, thereby increasing
the cost of the clip appliers. Many prior art clip appliers also use a
spring-l oaded clip advancing assenbly to advance one or nore clips through
the shaft of the device. As a result, the jaws must contain a nechanism for
preventing accidental projection of the clip fromthe device before the clip
is fornmed. O her drawbacks of current clip appliers include the inability
to handl e an overload applied to the jaws by the trigger under a variety of
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[0006] Accordingly, there remains a need for improved methods and devices for applying

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

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

crimp the clip positioned therebetween.

[0008] The surgical clip applier can have a variety of configurations, and it can include a variety
of features to facilitate advancement and formation of a surgical clip. In one embodiment, the
surgical clip applier can include a feeder shoe that is slidably disposed within the elongate shaft

and that is adapted to drive at least one surgical clip through the elongate shaft. In an exemplary
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shoe can be slidably disposed within the clip track. [0009] A variety of
techni ques can be used to facilitate distal novenent and prevent proxinal
novenent of the feeder shoe. In one exenplary enbodi nent, the feeder shoe
can include a tang adapted to engage the clip track to prevent proxi nal
nmovenent of the feeder shoe within the clip track, yet allow distal
novenment of the feeder shoe within the clip track. The clip track can

i ncl ude several openings formed therein for receiving the tang to prevent
proxi mal novenent of the feeder shoe within the clip track. In another
exenpl ary enbodi nrent, the feeder shoe can include a tang and the feed bar
can include several detents formed therein and adapted to engage the tang
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non-limiting example, the feed bar can be coupled to the trigger by a trigger insert that is mated
to the trigger, and by a link that extends between the trigger insert and the proximal end of the
feed bar. The proximal end of the feed bar can include a coupler that is adapted to receive a
portion of the link. The feed bar can also include a distal end having an advancer that is adapted
to engage a distal-most clip and to drive the distal-most clip into the jaws. In certain exemplary

embodiments, the feed bar can be adapted to engage and initiate advancement of a distal-most

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

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

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



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

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

a substantially fixed position.

[0014] In another exemplary embodiment, a method for applying a surgical clip is provided and

includes moving a trigger coupled to a housing a first distance toward a closed position to actuate



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

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

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

upon pivotal movement thereof.



thereto, an elongate shaft extending fromthe housing with opposed jaws
formed on a distal end thereof and novabl e between an open position and a
cl osed position, and a canm ng assenbly disposed within the housing and the
el ongate shaft and coupled to the trigger. The carom ng assenbly can be
adapted to apply a closing force to the jaws upon actuation of the trigger
to nove the jaws fromthe open position toward the cl osed position. The
camm ng assenbly can also be adapted to transfer the closing force to an
over | oad nmechani sm di sposed within the housing when the closing force is
greater than a resistance of the overload nmechanismthat is applied to the
camm ng assenbly. In an exenpl ary enbodi nent, the resistance of the overl oad
mechani smoeeyrh@héth@Seriddanéror £&ir£ied Wlip 8pblied isPavadéd Wavirdh dveAdad fechapien
position toward the «closed position. [0019] Wile variqgus techniques can be

used to Bsapventingovedeadi @ ciesitenfarcg apbl[lqu@Jw&f tesadip apalieradn 6R¢ eXemplay

exenpl ar &Qmﬁ | 1 I

recei vi n%msur gié,gfﬂg%ur%[]lgl %@’regﬂj g%dﬁ ﬁe%%@ﬁ%shgggéﬁg Ré‘?‘lr‘]%% lr%/%glt @f)g%l;lfl%g gsrd ce of

t he car otiieretp, amsloegdt yhaftexégmdIngdbnathedossitgiwith oppased poei foinmegl awa distakendf t he
over | oad,nmechanj sm .S actg&%g%ito.cause t he canninﬁ]?ssenbly

the tri h
Lo move. PHES SneYaRIR fehice AP RbEs S o ane PRsifOT, RO IR TE SO o

f or ce- r egighosed@ithith@kSusRg anb eheQISdaRAHaMBENE@Up 6 B tHEgeRdTRE Esngr €S1 St
novenent in a proximal direction and the resistance can_increase as the

trigger #sserablygen bgladapteddearmdy & kloswarhoricaty the Mavhipgn egfuationeofitld taigBerdot o t he
force-regcejvj . i f I 1 t owar d
the ol os g s bERRIER R SR obllhtahd Ve cloods R HE cARAMATRI Barf 000
mechani sasebnadapiet toleasfdrokesilognd foviertg an avgrtoat inleehdnisnk dsposda ithirashe

pivotally djspqgsed thereip and havi the force-receiyi surf.ace forned

t her eon %wa{n.g_ o e s OXEeHErRST g%naﬁaﬁt%e Pgﬁhﬁ@aerhg?ﬁeéﬁwaﬂgitmys The
force- rag@iyidte SahhpEtssbly. NG dhd&eRpfaly ShbdRhEdtOMe tQRRtanks opHaRBY& a0
receive a force for pivotally noving Phe force-receiving nmenber within the

housi ng, ma¢tdnismsieershatesyo p forenreqhiaed fognengd jews fiom the op¢npositiondgewarditieg

sl i dabl ycl(r)rspe\c/ji ng i;t)rpe force-receiving nenber within the housing. The overl oad
mechani shYCAR AI'eS i ncl ude a bi asi ng assenbly that is adapted to apply a

resistance to -6 the profile link. In one exenplary enbodi nent, the biasing
assenbl y[00&9] Waile varfplue techoiqtidsecan pe afdd| te cbupikthb yammingyaskérmigly as eerdvbyjoddhat i s
adapted to pivot. u(Pon i vot al m)vemen}'g of the pr o“’ | e )

mechanism, in one exemplary embodiment the camming assembly moves relative to a force-

receiving surface of the overload mechanism such that the closing force of the camming

assembly is applied across the force-receiving surface of the overload mechanism as the trigger

is actuated to cause the camming assembly to move the jaws from the open position toward the

closed position. The force-receiving surface of the overload mechanism can be adapted to resist

movement in a proximal direction and the resistance can increase as the trigger is actuated to

cause the camming assembly to move relative to the force-receiving surface and to move the

jaws from the open position toward the closed position.

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

overload mechanism can also include a biasing assembly that is adapted to apply a resistance to
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link, and that is adapted to slide upon slidable novenent of the profile
link to apply a force to the biasing assenbly to overcone the resistance.
[0021 ] Methods for applying a surgical clip applier having an overl oad
mechani sm are also provided. In one exenplary enbodi nent, a closing force
can be applied to a pair of opposed jaws forned on a surgical clip applier.
The cl osi.ng force can be effective to nove the opposed jaws from an open
position to a closed position. Wien the closing force is greater than a
threshold force of an overload nmechanism the closing force is transferred
to the overload nechanismdisposed within the surgical clip applier. In an
exenpl ary enbodi nent, the threshold force of the overl oad nechani sm
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rolls across the force-receiving elenment. In particular, when the roller
nmenber rigwp formed 98 8 surefgat &lip aplien. orhesiosingdoree sanclee effective fogod thereprosed he
force-r LV : i i:f: i.NQ: ¥ t han t he
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t he f or ctbreshad éirvé oftanelverteart medhasismothe elasimgdonee ingramstenedito thanvaldade i f t he
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erbod NeHECHAEE GPREarn A el gl et ongn Fstmelaey et aue gl

el ement fofcel @8 dvBABad HecHahis@ShQtskef 8 16€FRA MBehd forft lah dBerd RRition toward
force-receiving elenent. [0023] In other aspects, a surgical clip applier

i s providedlosgsbasitiosan i nclude a clip advancing assenbly coupled to a
trigger and adapted to advance at |east one surgical clip through an

el ongat e oshAlnEXhE B NG R A SRS o ARGy Bf Edl bR iferfiOup! ed
to a tri gga anﬁ§&§gadépteégﬁ% %c?uaﬁggé‘?a§73%géﬁg?yﬂ?g%ﬁgaﬁﬁﬁggkﬁ¥% al end
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to the hqusin andcpda ted to ctHate he clig advancing .

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 ieast one surgical clip through an

elongate shaft extending from a housing, and a clip forming assembly coupled to a trigger and



assenbly and the clip form ng assenbly. In an exenplary enbodi nent, the
trigger has two sequential stages of actuation. The trigger can be
effective to actuate the clip advancing assenbly during the first stage of
actuation, and it can be effective to actuate the clip formng assenbly
during the second stage of actuation while being pliant relative to the clip
advanci ng assenbly. [0024] In other enbodinents, a surgical clip applier is
provi ded having features to prevent wunintentional clip mgration, for
exanpl e during shipping of the device. In one exenplary enbodinent, a
surgical clip applier is provided having a clip advancing assenbly with a
pusher nmechanismthat is disposed within a clip track and novabl e toward
the j awsddpedasyanseaaw psenblyl foymaifoncd digal e @ ehitel@igate shift @ foh aj sakitical The
pusher nechani sm can be adapted to generate friction with the clip track to
pr event ki Hedrggessan bheRreiRdie therhoupiag purkadaptedie pravate e ipaAYancinge ¢l i p

track, 1 qﬁﬁg Yo, I e ly is
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t echni gsegsercmhsthges v ecdudtongdihe tagger €ani betdffentitead aetaate shepal phesivamminghani sm  and
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mechani sm can include a deflectable tang forned thereon and biased agai nst

the feedstablyto generate friction with the feed bar. The deflectable tang
can include a lip formed thereon and adapted to engage a correspondi ng
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mechani sm can have a cantil eve guration to dgenerate friction with

t he cl i pnitteaiddnal ¢lip migeatemb fodierample dopposhénping efshmddviceeXn endexegnpddrpng a

| engt h of ng %Iig trap%.canrbLas t@e Fusherlnec aann1froE?a. ubstﬁntially
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applier is provided having a housing with a trigger novably coupled thereto

and a shafalitesiding paagertipdly ante dha Jarvs h Topprsserdnseiiar sh sarbel adapted to gerarale end
t her eof . J: ' . ain a
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advance t tstally.

e pusher mecharism
[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



configured to generate friction with the clip track to resist unintentiona
novenment of the feeder shoe. For exanple, the feeder shoe and/or the clip
track can include at |east one of a protrusion, a deflectable tang, or

ot her surface feature adapted to generate friction with the clip track. In
ot her enbodi nents, the pusher can include a deflectable tang with a lip
formed thereon and adapted to engage a corresponding ridge fornmed in the
clip track. Alternatively, or in addition, the feeder shoe can have a
cantilevered configuration to generate friction with the clip track. The
clip track can include a support surface with opposed side walls extending
thereal ong, and the feeder shoe can be slidably disposed between the
opposed cﬁjasiémalsbfgncaﬂ'hl@ aipbiesent atdodrsiadd sfeeden shdx sanﬂa‘ttlydlsbeﬂdemtlﬂrhthe cfipom a

substanti Iy V- shaped cros section intg a su stantl |1 trai
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ext endi ng fron1t e housing, first and second jaws forned on a distal end of

t he shafshoearfor extaptiedhe fegdqrekm ang/or itesalip trahle rbiotlndeat, least end ¢f apratesion,
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pusher eclip trac 0028 one exenpl ary enbodi nent
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width that is greater than a width of the clip track such that the clip

pusher iceoshestien thgreby generéing fiiighiopr ack. The clip track can optionally be
sized to deformthe clip pusher to create a biasing force between the cIip
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00291. I.n yet anot her odi pent,, .a.s ical clip
appl 1 or ¢ Eop b e erthot g redirurick SR Re e gne shafl ind aap&Ho TR a
plurality of clips, and a clip pusher disposed within the clip track and adapted to advance the
plurality of clips through the clip track and into the first and second jaws. The clip pusher can be
biased within the clip track such that movement of the clip pusher is prevented unless a force is

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

the clip track.

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

profile, thereby generating friction.



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

i nproved endoscopic surgical clip applier is provided having jaws which

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

al so be [i@dfziiﬂtlﬁ§}ettdhoth%ﬁérﬁb@iiﬂﬂeﬁth£smgiﬁﬁl dlipdpplier & Frobidedinaving feyitutdsxe Prepagiat i on
while allowing the Iinkage to nove proximally. [QOBOL The prel oaded j oi nt
can havecl® foosm fading ot despg fogmatan dagne sxamplay REoAMsHPRERPIOVFEeNdSFPsaded
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anot her enbodi nent, a surgical .cli ppl.i.er i ovi ded having a handle with
a shaf tMAREELEP RS AL et man}éw#eﬁrwa%wﬁe g‘ﬁ%’t"&ﬁ ﬁwﬁege ‘?’H’é"@h aft, a
jam/clo%&ggnﬁﬁghanisn1 extendi ng through the shaft and coupled to the jaws,
and a trigger adapted to actuate the jaw closing nmechanismto close the

jaws. A preloaded joint is fornmed between the jaw cl gsing mnechanismand the

trigger, (083 The prefoadsaiaigimee davwa yrieherficonfigyratipns, itnin ang gmpdimentdie t he j aws
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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 closing mechanism
extending through the shaft and coupled to the jaws, and a trigger adapted to actuate the jaw
closing mechanism to close the jaws. A preloaded joint is formed between the jaw closing
mechanism and the trigger, and it is configured to prevent a clip from falling out of the jaws
when the trigger is partially opened during a closing stroke. In one embodiment, the preloaded
joint can be a spring adapted to be compressed by a portion of the jaw closing mechanism during

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

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

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

fal | out W@gfbléahé‘d Jolint @8 be HiSpdsel Sahara fbdss fetmal il £8&ipliag RRchiridm extesding
stroke. [0033] In an exenplary enbodi ment, the assenbk%@can i ncl ude a

pr el oadeletivesnrit push Fefeandithetrigighr. Themretaaded 40ini Gag be aganted torbespmprrsseddwdhdl y in
a fixed &ﬁﬁk&déﬂhdé%%kﬂ%gP bgg a portion of the assenbly to nove proximally
e

when the"trigger i°s r ased during at least a partial closing stroke. In
certain aspects, the preloaded joint can be forned between a push rod
adapt ed [0032]dvatieeaspects,anuogieal ctipepplans fdroviddddswingraehquaing, a shatt eateadingl i ng

mechani sm for .coupljng.th ush rod to the ,trigger. Th reloaded joint can
mai nt a nOA BASHRT baing. Srsf PR gssres brahph & S8 sod AEE REE diksel ng
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partial closing stroke. In certain exenplary enbodi nents, the preloaded

j oi nt i swhenstpe Iriagetdis speased duttyeg atdenst & protig btsingstiokemdAr Resemblyph Ferpladechani sm
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a-’sur applier,
and pr ef gxalfoyitibeto pralat alipfaligut Wieen the irjggemis adlegedhduringuit 1dast dyeargia \wkosigr i ng
clip formation. In one exenplary enbodinent, a surgical clip applier is
provided“ﬁ%@ing a shaft with proximal and distal ends, opposed jaws forned

on the distal end of the shaft, and a guide nenber coupled to the jaws and

havi ng afio8d]iH AR XM RS RAHa R BB @Mk Rde 23RN R §AnAYHAR tBerSini P
into the opposed jaws and to maintain thé clip in alignnent with the

opposed foawming@nioppessbn|of e astemtie ircd figedapositioh ese allowing a pbitipnroé the
nechanisn1cqﬂ e ad%H abut a sur f

ﬁé 2 v o R ARl cheh n ARiL, ATRINRLS Akt e L Qe £ BSRe Qlroldl
| east a BOTET SN BPYEPORIE Y EIR T BiekEd® AR g S SRSt SRaNg 8 9khi ¢ or
prevent Mmesketthié abpedBYBEBRilodlkd §dift cah bp forieé between & 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.,
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pivoting of the apex and legs in a superior-inferior direction. [0035] The
al i gnnent nmechani sm can be fornmed on various portions of the clip applier,
but in one exenplary enbodi nent, the guide nenber is a tissue stop having a
distal end with a recess fornmed therein for seating a vessel. The alignnent
mechani sm can be a ranped nenber protruding froma superior surface of the
tissue stop. In an exenplary enbodi nent, the ranped nenber increases in

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

assenbl y . i f. . ed to advance a clip into

t he opp éﬁgmggﬁﬁ@%§§95§€%%§€fn§B?ﬂ%'ﬁ%ﬂ |%§%§@% just proximal to the opposed
jaws and is adapted to guide a clip being advanced by the clip advancing
assenbl Y003 d'ht hegropgmo sedhgnzsns can bEHermnagivanaeougpnrtdenso thedipeapapergbiuttio al i gn

the clip with the o sed. j.aws.. , The advancer i de . can,.al,so ,be adapted to
e orenE el B P B B Pea B A iy BoprgvinG A e R TBRSS

opposed fhan&! théPRI8] schiinCLVésaIN THE eN@nhy meaRARK ®Atbe.a rafpedf¥@mBecr gui de
can be fornmed on a tissue stop coupled to the opposed jaws, and having a

recess fRoptRsNG oA aghrariar surfaseof edispucsiep. Joapexamplery embhodingent.ttheemped

ther ef 0 I ANARGSE b ER0fADBRnb IS S URETLBG ottt AEBEAeTber pr ot udi ng

above a superior sur ssue s n ot her aspects, an

i nproved endoscopic surgical clip applier is provided having jaws which

cl ose t dgeididm anovhepmbodinmeat, @ shigsmedp dpplibes praviajed dharing aahaft,ioppesd gawsi ng
assenbl y. adapted,. to sequenti al | dvance a plurality of. clips into the
Fave A ol inaCennota e E and afpledie o Batthdi s abpririnias fResdpBosed | avs
and is agippdtnd Hcla) ABAnANGaBehBI§ ndfovablyRobSbN e thel ViifcRd adptbd®d advhddR a
advanci ng assenbly into the opposed | and to limt or prevent vertical

] . | aws, !
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I n one I . L ar I LSSUe. St op
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[0037] In certain exemplary embodiments, the advancer guide can be formed on a tissue stop
coupled to the opposed jaws, and having a recess formed in a distal tip thereof and adapted to
receive tissue therein. The advancer guide can be in the form of a ramped member protruding

above a superior surface of the tissue stop.

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

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

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

wi th the accompanying drawi ngs, in which: [0040] FIG | Ais a side view of
one exenpl ary enbodi nent of a surgical clip applier; [0041 ] FIG | Bis an
expl oded view of the surgical clip applier shown in FIG 1A, [0042] FIG 2A

IS a topaploRhAkndtq DdistaBdrll tREE0 fASTHe Mith YedQfuidelterfibbr @bk B¢ adupted t8BRtiag4inghown
in FIG IA_ [0043] FIG 2B is a bottomview of the jaw retainer assenbly

shown i narFngsrop purface gbatdpasts eprtigrof & clip bipgpfopmedib@peemibe oanpsed jaxysiia fimit

assenbl y L il - F : j - i | € t he
T T ot a0 TRV e oy ERentdt MR & o PR SR SR RE I Bperorgieor
3A i s a diogtivn.elv anfexampledenbstmoentf the ramsedwgutde mdnebgr has a shzimen heiglgefbl y

shown in  Fl LA-2D;. 10047] FIG 3B.ig a bottomview of the feeder shoe
shown ina[ﬁ“b&%?A,’ a'[cé?fdégs ”ﬁlhéLd AN 08 ‘gﬁﬁéarﬁf@rqgﬁg‘é‘{tisvéog ew of a feed bar
that is configured to advance the feeder shoe of FIGS. 3A and 3B t hrough

the j aw BRIEH DESCRISHON HFIHBWDRAWNGS. 2A-2D; [0049] FIG 4B is a side
view of the proximal end of the feed bar showmn in FIG 4A and the proxinal

end of the jaw retainer shaft shown in FIGS. 2A and 2B, showi ng the feed bar
ina - 1@05%%%&@%@%8%Wr%ﬂﬁlilym@ﬁsﬁwﬁr@ thedoilgwingdetpdled desgripfion gkery eed
bar and j N, [ ; icshowing the feed bar in a

di stal - ng]ggn%gitﬁnlr\gl?\h ﬁFgg(ES()f]ﬁﬁgY\%.g dglhsﬁflg 5‘4‘5'?‘8“3 vi ew of anot her enbodi nent of
a proximal end of a feed bar shown in connection with the proximal end of

t he j aw [084@li iHEr 14Ha4 side Migwhofione Fk@mplaryAmbedinzB! okhsurging cliplppliesed bar in

t he proxi mal - nost position;

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

[0042] FIG. 2A is 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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[0052] FIG 4E is a side view of the feed bar and jaw retai ner shaft shown
in FIG 4D, showing the feed bar in a distal-nbst position; [0053] FIG 4F
is a side view of yet another enbodi nent of a proxinmal end of a feed bar
shown in connection with the proximal end of the jaw retainer shaft shown
in FIGS. 2A and 2B, showng the feed bar in the proximal-nost position;
[0054] FIG 4G is a side view of the feed bar and jaw retai ner shaft shown
in FIG 4F, showing the feed bar in an internediate position; [0055] FIG
41-1 is a side view of the feed bar and jaw retai ner shaft shown in FIG A4F,
showing the feed bar in a distal-nost position; [0056] FIG 5A is a side
perspective view of an advancer that is configured to couple to a distal

end of thexfeecthdigsostlawn in FIG 4A [0057] FIG 5B is a side perspective
vi ew of anot her enbodi ment of an advancer that is confi gur ed to couple to a
distal end of the feed bar shown_ in FIG  4A; [0058] FIG

cr oss- selOPAHAL. 4§ dup Hee élemqfﬁh%@%heraﬁel%eamryhamow ip ﬁé%b%sshweg, aw

ret ai ner 8.5 2A-2D, the feeder shoe shown in FIGS.
3A- 3B, athg%%ﬁerm#peﬁea;&&%)\pm \%\h%?n FIG 4A, showing the feed bar in an

initial, proximal position reI ative to the clip track of the jaw retainer
assenbl y[OOP 0089} 4Bl sigBview of aoofd)seemtuxdthaf a progunalfend héa &ded rbaasmafnail ng
assenbl y how n the d bar n st al

i recti SroRRofEheroing rd SE RS B SHAT AR STEY N ot 2B 2Tk ng
assenbl yths fevarbat i thd froxblhl-msshpovidg; t he feed bar moved further distally,
thereby noving the feeder shoe and a cIip supply disposed distally of the

feeder shoe in a distal di rectl 0 [0061. ] FIG 6D.is a crg sectional view
of the clVp2l aFd@aﬂ%rSnagSlsf‘sglewm &hesfr%m@r.aﬁd irgetagier sh%fr%m"ﬁgn e %éﬁo‘wag

retur nedthgqeetdrg,gr ;nrgglgtgil mog pB¥tipgl position, shown in FIG 6A while the
f eeder shoe and clip suppl y remain in the advanced position shown in FIG

6C, [0062] FIG 6E is a bottom perspective view of the advancer shown in
FI G 5A B0sHddEed4histahide vnt:we)fdeuq@Othpa@kb@ﬁmm’ref pawxmealaandef aé@déﬁﬁbm@\&mhom

in FIGS. mzc'?)‘nr?e[c)tlonS Dv?t tl?egpr%Ql?na? NPIVRL jal jaw MeflineP§ ha)ﬁls%wn EfGéjail d%,

showing the feed bar in the proximal-most position;

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

the feed bar in an intermediate position;

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

the feed bar in a distal-most position;

[0056] FIG. 5A is a side perspective view of an advancer that is configured to couple to a distal

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

[0057] FIG. 5B is a side perspective view of another embodiment of an advancer that is

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

[0058] FIG. 6A is a cross-sectional view of a clip advancing assembly, which includes the jaw
retainer assembly shown in FIGS. 2A-2D, the feeder shoe shown in FIGS. 3A-3B, and the feed
bar shown in FIG. 4A, showing the feed bar in an initial, proximal position relative to the clip

track of the jaw retainer assembly;

[0059] FIG. 6B is a cross-sectional view of the clip advancing assembly shown in FIG. 6A,
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[0063] FIG 6F is a bottom perspective view of the advancer shown in FIG

6E, showing the advancer in a distal-nost position after advancing a clip
into the jaws of the surgical clip applier; [0064] FIG 7 is a side
perspective view of a pair ofjaws of the surgical clip applier shown in

FIG IA [0065] FIG 8 is a side perspective view of a camfor use wth the
jaws shown in FIG 7; [0066] FIG 9 is a top perspective view of a push rod
that is adapted to couple to the camshowmn in FIG 8 for noving the cam
relative to the jaws shown in FIG 7; [0067] FIG | QAis a top view of the
cam shown in FIG 8 coupled to the jaws shown in FIG 7, showing the camin
an initial position and the jaws open; [0068] FIG | OBis a top view of the
cam shown in F coupled ta. .Jaws shown in FIG 7, show ng the cam
advancedShBVH}gtb‘??@egg%ng% 'p ﬁéhsjttag\%gt’ﬁwna cl osed position; [0069] FIG 11 A
is a top perspective view of a tissue stop that is adapted to couple to a

di stal ed60)aIGt 6@ iscd drpsstdeatidhabiictvivd theasNpragi dich@rassasgykiowrsindla. 6B, FI GS.
2A-2D; -15 [0070] FIG Il Bis a.to erspective view of another enbodi ment
of a tisHewingthy eﬁﬁbarﬁao‘aedrfaﬁlpﬁrdf%arlgfeﬁ'eteh@f@dﬁlgftm fegdersnogyand ¢liPsuppyo t he

j aws andy; b6t hE fecbi dhoflifd AiRacditeidpr mation.  [0071] FIG 1 1 Cis a
side view of the tissue stop shown in FIG 11B; [0072] FIG | | Dis an

enl arged view of the tissue stop shown in FIGS. 1 IB and | 1C, 0073] FIG
12 is atlOpoMifdw @D ise eostsrtienadivistv afftlee dipragvangingaissembdy phaver indhl in FIG

A oG B et B cRH R S0 pF o bR OBb ) PP BRL YRR giDe | e

shown in’ partitarl'y cross-sec nal vi ew

of the hpedé ehdeaht ichp s@ply Renasilingh€alvasdedposiappblicein ialRBnNecn FIG 1A, [0075]
FIG 14 is a side perspective view of a trigger insert of the surgical clip
applier showmm in FIG IA [0076] FIG _15A is a side, perspective view of one
hal f of [§06ddCnek schntiory pestpeetive e §f thardvanesy Sﬁamsm @G-é os¢ witin | A

[0077] Hh@%éife#o?gl?e é%@vgrgtal_?ﬁ%@rﬁﬁli_y‘éﬁ%w %‘éﬁ_@;fs. m.eszsﬁ'&voanga{efad%ncfehﬁmfeed bar

coupl er sho . A, [0078] is a top perspective view of a
f 1 exi bl eprbximal-tmiosttpokidions part of a clip advancing

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

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

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

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

[0066] FIG. 9 is a top perspective view of a push rod that is adapted to couple to the cam shown

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

[0067] FIG. 10A is a top view of the cam shown in FIG. 8 coupled to the jaws shown in FIG. 7,

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

[0068] FIG. 10B is a top view of the cam shown in FIG. 8 coupled to the jaws shown in FIG. 7,

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

[0069] FIG. 11A is a top perspective view of a tissue stop that is adapted to couple to a distal end
of the clip track of the jaw retainer assembly shown in FIGS. 2A-2D;
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assenbly of the surgical clip applier shown in FIG |A; [0079] FIG 17A is a
side, partially cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG | A showing a clip advancing assenbly
inan initial position; [0080] FIG 17B is a side, partially cross-sectional
view of a portion of the handle of the surgical «clip applier shown in FIG
17A, showi ng the clip advancing assenbly partially actuated; [0081 ] FIG
17C is a side, partially cross-sectional view of a portion of the handl e of
the surgical «clip applier shown in FIG 17B, showi ng the clip advancing
assenbly fully actuated; [0082] FIG 17D is a side, partially
cross-sectional view of a portion of the handle of the surgical -16 clip

applier i l. 7 ] o, f i I -1 .0083]

P 1o PERLPIS LB Pyl fer RO IRy Fldi bR R AR s B EE amgD

f or m ng fassdnidryon fof gtidmgauwligiintaltheclawp aspghbibring thewtip idonrikg Gip fofmatid)84] FI G
19 is a top perspective view of a closure link that couples to the closure

i nk I in FIG 18 f t of i.p f i nbl f th
OGN AR 57 i Sl TRk Blgfh 8 Lopm 19, 2pseroly of the

perspective view of a closure link coupler that couples to the closure |Ilink

shown i MotREFIA.9 18nid ah balkrgat sevw efthstigaé stopshdwieindIGB. 1B sadpi@ssenbl y of
the surgical clip applier shown in FIG |A, [0086] FIG 20B is a bottom

view of the closure |link coypler sh in FI 20A coupled, to the push rod
of FIG [@07%51%%'ﬁgt%\@ew{fedi%ﬁfedo Wh%sw'a g aev'&ﬁéﬁ?w'al 8544 t herein;

[0087] %h@vin%%tﬁs%u@sté}%ﬁo%‘iﬁ@@( oifa B&ﬁio@nls&’ﬁé{(v%edﬂhﬁ W WA iR FIG.G, 20A

coupled to the push rod of FIG 9 and havi ng anot her enbodi nent of a

bi asi ng el enent di sposed therein;, [0088] FIG 20D is a chart show ng the
amount dP0HbFEe I3dgaisidedrartnl yicsessaediontlevity abihadardlepetion ofthewwrgioal |ipG.  20B;
[ 0089] EI G i side view of anot her enbodi nent of a portion of a
cIosureapﬁ%ﬁgggﬂbﬁgﬁG'%§Ving ridges formed therein; [0090] FIG 21A is an
enl arged si de perspective view of an anti-backup nechani smof the surgical
clip appb07i FEhowns aRidEp&spdchiyve 2O ]a thggar it of theaurpdra plgTapplier shoewvinf a
paw nE%anL§n1of the anti-backup nmechani sm

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

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

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

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

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

[0080] FIG. 17B is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 17A, showing the clip advancing assembly partially actuated;

[0081] FIG. 17C is a side, partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG. 17B, showing the clip advancing assembly fully actuated;

[0082] FIG. 17D is a side, partially cross-sectional view of a portion of the handle of the surgical
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shown in FIG 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 [|A
showi ng the anti-backup mechanismin an initial position; -17 [0093] FIG
22B is a side, partially cross-sectional view of a portion of the handl e of
the surgical «clip applier shown in FIG 22A, show ng the anti-backup
mechanismin a partially actuated position; [0094] FIG 22C is a side,
partially cross-sectional view of a portion of the handle of the surgical
clip applier shown in FIG 22B, show ng the anti-backup mechanismin a fully
actuated position; [0095] FIG 22D is a side, partially cross-sectional
view of a portion of the handl e of the surgical <clip applier shown in FIG
22C, sh c i nitial position;

[ 0096] %‘(YEQQ%EEQ}?@}; Si ewﬁasrﬂt&? a I%yé rf{))@@H%ggg??g&%IC&l\%egw of a portion of
the handle of the surgical «clip applier shown in FIG 22D, show ng the

anti - bac{QQﬁd 1 G hidrib 8 mde eviayy ofcaiclosure lEm noHi:ltth@tlfompﬂmrttcbf@rplip[fg@miug agpiBbly23A i s
an expl O(il Vi ew, Olf an ,.ov rOI oad @C anismof the surgical clip applier

shown i P PICGUTETR! CHRERPEFT o BESTI, partial Iy cross-sectional view of the
overl oad nmechani sm shown in FIG 23A, showing the closure link roller first
com ng i[008a] OOt 1@CE a\MptﬂiEriﬂeal\m\QéW bea Lok 1iplOHaddouplesto hdCldsaredinkacildral |y
cross-sectional Vi ew t he ad machamsm shown in FIG . 23B, show ng
the cl oshown (K- (L9 m&aﬁ|0$?ﬁ p formbecassqngply Reth ﬁrSBHgiqangH plieiieAgn t he
profiledignkato pivot; [00100] FIG 23D is a perspective view of another
enbodi nent of an overl oad mechani smfor wuse with a surgical clip applier;
[00101] FIG 24A is a side perspective view of a clip quantity indicator
wheel of[OQ&ﬁéFgﬁlr?é)iAc'alat@n pyyspegpiyst Yiew of Aglasure hinkcaypler t tcpwm@]thﬂl@u@m is a
si de vi i 3] FIG
55 i g q\p{k%ov@n % Pllgit ??‘/gl% {htayalgc?l%rrg%ﬁ’[ of‘é\lﬂuggltlp @%L@ag%{n@l&g% ll;% g[cgpcﬁg)

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

clip trg0693]FROIDH iskls(de, FaffallyScrassSseetondl A¥ bF b Bsitioa o B2 HahdI@RPtHRGrgical
enbodi mrent of a feeder shoe having a pre-forned V-shaped bend forned

t her ei n clna@rRlsahgut ad 10022t showingtheantobacken medinisHeinfagagéally asigiedand t he
clip tr}%gi'ti {.00108] FIG 28A is a perspective top view of a portion of a
clip trdac R&vi ng surface protrusions forned therein and configured to
create friction between with the feeder shoe according to another

enbodi 0094916 HR A inusitke] pantial[y0BdBSEctin@ vid8Bf & porien op thethaudie ofi the\sugpicabf

anot her enbodi nent of f er shoe having, a ta . faornmed .t hereon and
Sdont ou 8 denisismyrs 6 A8 ShaR Beihe ek e i e Tal At AaiRe g i n
FIG 28A; [00110] FIG 29A is a bottom perspective view of another

enbodi mgo099FI@ F2eedarsidhegtiaverdog-actidhal dbaok a pbRioh @f FRthaddlcdf tHRNGrgidadt s
adapted to engage a corresponding groove forned in a feed bar; [00111] FIG
20B i s &lipapplseshpetinile. %f%v@h@wma b #irbaskwpapehepisMortusning Bypiakishavi ng a
catch og}lﬂﬁﬁ” formed 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 [00112]
FIG 29Cis a side cross-sectional view of the feeder shoe of FIG 29A

di sposed00Q6] hiG. 22&nd a eidgagrtiad |yt dnessfseagnhlavievo bf #p@tior 8 Bthe DEAHNE bEbe DESCA PTI ON
OF THE Ic'l\llgle:_lgwe%own in FIG. 22D, showing the anti-backup mechanism returned to the initial

position;

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

shown in FIG. 1A;

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

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

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

pivot;

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

use with a surgical clip applier;

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

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

[00103] FIG. 25 is a top perspective view of a clip quantity actuator for use with the clip quantity
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[00113] The present invention generally provides a surgical clip applier and
met hods for using a surgical clip applier to apply surgical clips to a
vessel, duct, shunt, etc., during a surgical procedure. An exenplary
surgical clip applier can include a variety of features to facilitate
application of a surgical clip, as described herein and illustrated in the
drawi ngs. However, a person skilled in the art wll appreciate that the
surgical clip applier can include only sone of these features and/or it can
include a variety of other features known in the art. The surgical clip
applier described herein is nerely intended to represent certain exenplary
enbodi nents. [00114] FIG | Aillustrates one exenplary surgical clip

appl i er id@icatdswisdedymowntiR€F1Gl 249 applier 10 generally includes a housing 12
having a stationary handle 14 and a novable handle or trigger 16 that is

pivotal ly coupled to the housi 12. An el gngate shaft ext en s fromthe
housi ng [§%104§E1ﬁ 1204 ‘ﬁéIslﬁiﬁe%a“aal[f}aﬁr?sst?FCttS’ﬁb'o‘@%% O}QR%“‘QO of éﬁe lgatthedi stal end

t her eof sfu%ﬁca‘t:{:lh Joer ﬁo&MﬁH FE@l 1A %h&npmﬁyb%ﬁmr!ﬂ%eeclﬁgglfaﬁut}%cﬁ%r BEFIG.

rot atably coup to the housing 12, a can inclu rotation knob 22
for rot aZtS|amgtltetnélpstuamttty1r811¢ae¢rat/heeleoftlﬁGtEre housing 12. FIG | Billustrates
an expl oded vi ew of the surgical clip applier 10 shomn in FIG |A and the

vari ous [pRBPY gcg'tz%B"YL ;?an‘i‘ﬁ@ crc!)s?%g%tfoﬂ I;W{\ﬁof'e‘?é ion QF %‘Nan&l@gffkgl F1 GS.

2A- 12 i e exenp a conponéents of the
shaft  J8rgifal tlieappliegihoan isFi. %;Aplshcavmg,ﬂmhbﬂmgemermbf theetipquamigy h@udtdrG
113, the shaft 18 includes an guter tube 24 that houses the shaft
conponertf §1G i a9 thexsin %Pﬁﬂé“‘gcz}t‘arvwlﬂeér%ﬁFr]pné“?a?é‘genbl y 26 having ajaw
retainer shaft 28 with a clip track 30 and a push rod channel 32 forned

ther eo”&od- ] FRWV®7A209 1 GRI8 viRSy Qﬁh@tfrét%rsﬁ@wﬁtg ah&h& e‘hﬂno@nﬁ’élﬁbfiﬁ fRask fbe the clip
track 3 The shaft assenb@gbm@ can also “include a clip advancing assenbly,

whi ch i rhaving agxefqyinad y-ghap rermedrihéraip|and eondigueadde createfoieti@ubatwean the

adapted i I osed within the clip track 30 to advance a series
cI|6§“§E§K%S|$?%ﬁé8%aﬁgreln 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 advarj0ero7aBEeIAIByis 46idt hatw illssteaiap o€ andticer lemﬂaedihtent @ faedtir sh@d haeing at her eof

for advancin ista t clip into, the The .shaft as 18 can
5o mar el S RLR e Ty Berkiheng oy Sl BRI T oNe TR R y
enbOdanﬁgeﬁﬂqhe&ﬂp&&ﬂe a cam42 that is adapted to slidably mate to thejams
20, and a push rod 44 that can couple to the cam 42 to nove the cam 42

relative to the jaws 20. The shaft assenbly can al so
[00108] FIG. 28A is a perspective top view of a portion of a clip track having surface protrusions

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

another embodiment of the invention;

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

FIG. 28A;

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

bar;

[00111] FIG. 29B is a top perspective view of another embodiment of a feed bar having a catch
groove formed therein and adapted to be engaged by the holdback lip formed on the tang of the
feeder shoe shown in FIG. 29A; and
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include a tissue stop 46 that can mate to a distal end of the clip track 30
for facilitating positioning of the jaws 20 relative to a surgical site.
[00116] The various conponents of one exenplary clip advanci ng assenbly are
shown in nore detail in FIGS. 2A-5. Referring first to FIGS. 2A-2D, thejaw
retaining assenbly 26 is shown and it includes an el ongate, substantially
pl anarjaw retai ner shaft 28 having a proximal end 28a that mates to the
outer tube 24, and a distal end 28b that is adapted to mate to thejaws 20.
Wiile a variety of techniques can be used to mate the proxi mal end 28a of
the jaw retainer shaft 28 to the outer tube 24, in the illustrated

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

t her eof |ved thin c

opent ngd RLFICE RBGAPA s bRl BREMETT Ui sl 586 GRRBLARRistB3biny e
thereinah@aﬁmgmg@MB&k@BmQﬁmmseunaS|des of the prOX|naI end 28a to deflect or
to forma spring. In particular, the cut-out 29 allows the opposed sides of

one. anothr B ERER AR AP BRI S Roer ted i n the outer tue 24,
Once the teeth 31 are aligned wth the correspondi ng openings in the outer

t ube 24,1061h8] PROKesERt infBiticAGn&hIlY P@videva surgicall dliprappliéfahd Afthds orfuSin gran to
its original, unconpressed configuration theregé causing the teeth lto

ext end ishgisat ¢lip apphHerds pppidisHgiwpelinsigs vescledushgaunthetc oderéng prgirdl wi || be

di scuss can al so
Mol ude Pocpup kD SRR bt atiihbdlie ERRELAS fyblett ofeuuledo REHLAE, C

pr oxi nalapelmlu&Bafa)sfurgnbzﬂ cjlﬁ,vmsrdetc&llbed?hetﬁhéhhﬁ 1lll&trﬁhddi imnide kimwn@‘ Hdvweevegwi ce to

prevent accident dlsen enment gﬁ %he teeta [ron1the out er tube 24.
100117] PArSQphi lé%@md're FLoH Rptiesdate 413t W serelsal lipapplier capinelvdeondy soma ofend 28b
of the jyue F&hMHAl/or ﬁhﬁﬁﬁnc?tﬁietaQ/aFll@@Jo@%eeratuF@%Mﬁﬁ i fhetat’te “Thkls Hrgicraﬁélﬁrd

enbodi ment the distal end 28b of thé aw retainer shaft i ncl udes sever al
cut - out sipplfer desstihed7igeréionymeret hinteailed aepraseni eegtain etXhmplzloy crequbmdntag
protrusions or teeth 94 fornmed on the jaws 20, which will be discussed in

I Fl.G. . The.. h I
o ti on 1oL ER T P ds R BR Gt By ehldicef i DIEER) Tad chofin. YR BEAIEL TR
shaf t Z&enerﬂl]y 1b6|ﬂdeslaaiou3‘1hg ljzamwmghaianbmy aasiembfl @nd&ﬁnoeerblealhzmdlei aratigige 1& push

rod channel 32 forned thereon for S|Id ej ving t sh rod 44, which
i s used Hha isIveIRbeepUPlsd te His heysing &¢- f‘ﬂé %i& l'?%‘ 8a‘§‘te‘\ﬂt°’|?‘]° egP‘ésé‘lBs]s?ed in

mor e detygl b iREIRWa pdit Of Phpiied Rt 20 E1RRY o?a% K41 RE tHePdoTRSt iRtk Asufgichiet ¥
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
inctude 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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of techniques, and it can have any shape and size dependi ng on the shape and
size of the push rod 44. As shown in FIG 2D, the push rod channel 32 is
fixedly attached, e.g., by welding, to a superior surface of the retainer
shaft 28, and it has a substantially rectangul ar shape and defines a

pat hway 32a extendi ng therethrough. The push rod channel 32 can al so extend
along all or only a portion of the retainer shaft 28. A person skilled in
the art will appreciate that the jaw retaining assenbly 26 does not need to
i nclude a push rod channel 32 for facilitating novenent of the push rod 44
within the el ongate shaft 18 of the surgical clip applier 10. [00119] As is
further shown in FIGS. 2A-2D, the jaw retaining assenbly 26 can al so include

a cli patdqs«?a%nmewﬁ#aame gq &Jtaﬁr%ﬁeﬂp m&e{h%%szﬂﬂenfelmﬁwseﬁmﬁ@ dafi shown

mated to an inferior surfac the jaw retainer shaft 28, and i't extends
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al i gned w&& df&%ﬁ@ﬁ&@%%re%ﬂv@@zﬁ% | &ty enbodinment, the clip track 30 can
be

conf I gure seat about twenty clips that are pre-disposed within the
clip track 30 during manufacturing. A person skilled in the art wll
appr eci $0® 16hbe vaheustrapmonests péoneandmpbiny ¢lguadyeaincmg asg¢mblb{@raz$liowntin aoke 30 can
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30, as w ussed 1 n nore n an ‘exenplary e ment ,
t he cli phetausar kut@Q@4i mcthcldhustraed qubmtlmtm thod pmpmml mg!;2&00clud%stte¢1b8t égpedds to

at |l east the ggnaer Ofﬁé%i ted to be osegmm%tg n the. device
10 and ApEPRs A g eeebat i g hyEosuetibinsoapara 5 OGRS t ant
from on@n&@mmrfomdqmw@térm@de Mhend AA8-0822 ﬂ)ﬂnéch&efe%?dﬁf alRRRehSdpREGaTES
an openjng 30c each tine the f eeder shoe 34 is advanced. Wiile not shown,
t he cl i pidesefdke poxueal 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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i nclude detents, rather than openings 30c, or it can include other features
that allowthe clip track 30 to engage the feeder shoe 34 and prevent

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

di stal -nmost position, as will be discussed below The stop tang 118 can
have a variety of configurations, but in one exenplary enbodinent it is in
the formof two adjacent tabs that extend toward one another to enclose a
portion of the clip track, thus allowng clips to pass therethrough. [00121

1 An exeppl 18] Yhé pedefainthosssafibly 26280 ¥E0 indlude b dustblodichadm@l 53 fePmedtherdodl 3B,
and it can be adapted to directly driving clips through the clip track 30.
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being used with the device 10. 500122] I n anot her exenpl ary enbodi nent, the
feeder $Hgerodf4cvithimtheslongate shalt 1$ak the swgical clipapplisrilQ e di stal novenent of
the feeder shoe 34 within the clip track 30, and to substantially prevent
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configuration wll ensure advancenent and proper positioning of the clips
wi t hi n tchip tretk 30 meted khed@o ot frumed diereoni dhe alipliradkad0-implsawrcinated toatbimfeidv anced
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and angled -23 proximally for_engaging one of the openings 30c fornmed in the
clip tradks Hb.Inuge. thecliptipsk 34 gy @néigured to seat at least one, and preferably a series, of

clips therein. Accordingly, the clip track 30 can include opposed side rails 80a, 80b that are
adapted to seat opposed legs of one or more clips therein, such that the legs of the clips are
axially aligned with one another. In an exemplary embodiment, the clip track 30 can be
configured to seat about twenty clips that are pre-disposed within the clip track 30 during
manufacturing. A person skilled in the art will appreciate that the shape, size, and configuration
of the clip track 30 can vary depending on the shape, size, and configuration of clips, or other
closure devices such as staples, adapted to be received therein. Moreover, a variety of other
techniques can be used, instead of a clip track 30, to retain a clip supply with the elongate shaft

18.

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

disposed within the device 10 and applied during use. The openings 30c are preferably
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the tang 82a allows the feeder shoe 34 to slide distally within the clip
track 30. Each tine the feeder shoe 34 is advanced, the tang 82a will nobve
in a distal direction fromone opening 30c to the next opening 30c in the
clip track 30. The engagenent of the tang 82a with the opening 30c in the
clip track 30 will prevent the feeder shoe 34 fromnoving proximally to
return to the previous position, as will be described in nore detail bel ow.
[00123] In order to facilitate proximal novenent of the feeder shoe 34
within the clip track 30, the feeder shoe 34 can also include a tang 82b
formed on the inferior surface 34i thereof, as shown in FIG 3B, for
allowi ng the feeder shoe 34 to be engaged by the feed bar 38 (FIG 4A) as

the feedqbidfstanBirb® oedRsthel t6 eadury/thatlihe tanp 824 b®thetfedtlgr Sl 3M%ngigesh@r to the
superior tang 82a jn that it can be angled \&r, ximally. |n use, each tine
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configurations,, FlGS. and 3B illustrate a third tang 82c fornmed on the
feeder PRBIONPAteLP t@ﬁ?@h‘dﬁ owing dIpsitpass fsFetier®tt i on for engaging the stop
tang 118 (FIG 2B) fornmed on the clip track 30. The third tang 82c is

posi ti onedl23YaR ckéiaplahy fe¥der khRMaag shdwrein SO détaid th . 9A dnld8BShhdit cdd ek 30
when the feeder shoe 34 is in a distal -nost position, thereby preventing

novenentadgfted tojddreetdedréying plins thpughterchp raded). bWhilgthe{predsr shos 3dicaphayedpl y i s
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di scusseghliRabmb& cHBtdhk clip track 30 to push the clip(s) through the clip track 30. In the
illustrated exemplary embodiment, the distal end 34b is substantially v-shaped for seating a v-
shaped bight portion of a clip. The distal end 34b also includes a rectangular-shaped notch 34c
formed therein for allowing the advancer 40 to engage a distal-most clip and advance it into the
jaws 20, as will be discussed in more detail below. The distal end 34b can, of course, vary
depending on the configuration of the clip, or other closure mechanism, being used with the

device 10.

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

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

enbodi nents of which are shown in FIGS. 5A and 513, that is effective to
drive a distal-nost clip disposed within the clip track 30 into the jaws
20, which will be discussed in nore detail below [00126] As previously
mentioned, the proxinmal end 38a of the feed bar 38 can include a feature to
prevent conpression of the opposed sides of the proxinmal end 28a of the jaw
retainer shaft 28 (FIGS. 2A and 2B) during use of the device to prevent
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prevent conpression pr oxi 28a
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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jaw retai ner shaft 28 when the feed bar 38 is in a proximal -nost position,
as showmn in FIG 4F, and when the feed bar 38 is in a distal-nost position,
as shown in FIG 4H Conpression of the proximl end 28a of the jaw

retai ner shaft 28 can only occur when the feed bar 38 is at an internediate
position such that the teeth 31 are positioned between the protrusions 39a,
39b, as shown in FIG 4G [00127] As was al so previously nentioned, the
feed bar 38 can include one or nore detents 84 formed therein for engaging
the inferior tang 82b formed on the feeder shoe 34. The quantity of detents
84 can vary, but in an exenplary enbodi nent the feed bar 38 has a quantity
of detents 84 that corresponds to or is greater than a quantity of clips
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enbodi mpnixioél ead 28dvkthe gaw defritdiabafi 38 @dapipeds tooallvat the shaf628 to slide into the
outer tube 24. When the feed bar 38 is in a distal-most position (i.e., when the trigger 16 is in at
least a partially closed position), the protrusion 39 will be positioned at an intermediate location
adjacent to the teeth 31 as shown in FIG. 4C, to prevent compression of the proximal end 28a of
the jaw retainer shaft 28. This is particularly advantageous during use of the device, as the
protrusion 39 will prevent accidental disengagement of the jaw retainer shaft 28 from the outer
tube 24 during use of the device. While FIGS. 4A-4C illustrate a protrusion 39 having a
rectangular cross-sectional shape with rounded edges, the protrusion 39 can have a variety of
other shapes and sizes. For example, as shown in FIGS. 4D and 4E, the protrusion 39" has a
cross-sectional shape that is somewhat triangular with a tapering end that is adapted to extend
between the teeth 31 to further ensure that the proximal end 28a of the jaw retainer shaft 28 can
not be compressed during use of the device. More than one protrusion can also be used. For
example, FIGS. 4F-4H illustrate another embodiment in which the proximal end 38a’ of the feed
bar 38 includes two protrusions 39a, 39b formed thereon and spaced a distance apart from one

another. The two protrusions 39a, 39b will prevent compression of the proximal end 28a of the
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to the distal end 38b of the feed bar 38 and which is effective to drive a
distal-nost clip fromthe clip track 30 into the jaws 20. A variety of
techni ques can be used to mate the advancer 40 to the feed bar 38, but in
the illustrated enbodi nent the proximal end 40a of the advancer 40 is in the
formof a femal e connector that is adapted to receive the mal e connector
formed on the distal end 38b of the feed bar 38. The advancer 40 preferably
fixedly 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
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advancer 40 extends substantially parallel to the clip track 30. FIG 5B
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proxi mal -nost  position such that tH’ue protrusion 86 is positioned proxinmally

wi t hi n preserebly ngetistast Bemade apotheido epsave thatthe fredershed 34 B&ngaged andeder shoe

34 is dlaapa%%’db%é?% éer S%}ch'?miﬁltﬁgkeeg%aramg,aé\?aﬁ&%ﬂ ng the device 10 has not

yet been use proxi mal’-nost position such that
t he
[00128] The feed bar 38 can also include a feature to control the amount of movement of the

feed bar 38 relative to the clip track 30. Such a configuration will ensure that the feeder shoe 34
is advanced a predetermined distance each time the trigger 16 is actuated, thereby advancing
only a single clip into the jaws 20. While a variety of techniques can be used to control the distal
of movement of the feed bar 38, in an exemplary embodiment the feed bar 38 can include a
protrusion 86 formed thereon that is adapted to be slidably received within a corresponding slot
88 (FIG. 2B) formed in the jaw retainer shaft 28. The length of the slot 88 is effective to limit
movement of the protrusion 86 therein, thus limiting movement of the feed bar 38. Accordingly,
in use the feed bar 38 can slide between a fixed proximal position and a fixed distal position with
respect to the clip track 30, thereby allowing the feed bar 38 to advance the feeder shoe 34 by a

predetermined distance with each advancement of the feed bar 38.

[00129] FIG. 5A illustrates one exemplary embodiment of an advancer 40 that is adapted to mate
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-27 superior tang 82a on the feeder shoe 34 is engaged with the
proxi mal -nost or first opening 30c, forned in the clip track 30 to prevent
proxi mal novement of the feeder shoe 34, and the inferior tang 82b on the
feeder shoe 34 is positioned between the first detent 84, and the second
detent 842 in the feed bar 38, such that the inferior tang 82b is biased in
a superior direction by the feed bar 38. The detents 84 in the feed bar are
| abel ed sequentially as 841, 842, etc., and the openings 30c in the clip
track 30 are | abel ed sequentially as 30ci, 30e2, etc. As is further shown in
FIG 6A a series of clips 36, |abeled sequentially as 361, 362, ... 36, E
wth 36, E being the distal-nobst <clip, are positioned within the clip track

30 dist t feede 00132] . Upon.act atlo f th tr' r 16
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f eed barfesigar ﬁ&rttuhé‘rth@li”g{sﬁﬁted ﬁ'@?b%‘ﬁ@ﬁt‘t the ProkEndl adi4Qaef theadijanser 44 issia thaye
first d%ﬁg&; a‘ieocoﬂﬂ&%%%&th?ad Biedrd Pécelbéﬂgﬁeﬁpg%@,%ct&ﬂ(}?wd bﬂug'd%tal@ﬁd and

to nove r sho and |p suppl
di recti &38b oAﬂ1esfbﬂuNMr BB Fhé&advatcer vh ereferhidy pixedly msitesrto 8@ fatdiba 38hieovekivet inl end

or event deh PRGFRILPE Hsera s PamedisbE s Feden StnToF disaeid o otefraer o shoe
34 has af¥aneEhdayBd RORK 8 NSid n%sm a@mQnmluétﬂfé%ttah%n@hmpoﬁﬂﬂeaa%ncé&,

362, 36, %j
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engaged shypetwiieh 4 iecads 9ddbemdd iB4he dmaltdné tifeesd fdraseatdfy. thé BighBadrtidbvendipt of t he
feed bar 38 fromthe initial, proxinal-nmost positio shown in FIG, to
the finajhe ShansieA fherfgesss BH SN Yash deRSAGHRA o Fhema@cu@cw%ﬁwat&nsoa tl}fo“\}‘@néré‘et he
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di st al nt of the feed bar cause the clip she nenber 90 of
t he advdorgtudihd] anmi\@lﬁthe@damcac%c&m atCheﬁgur@tcmlallewd thﬁclmhmshefremnﬁsaﬂo 38, to

engage the_ di 36, disp sed n th rack

advance ©EHENEITTERT (iR REnederaRSR  nl? OF ilninder BT 8 bl MR D) o1y
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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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di stance that is greater than a distance traveled by the feeder shoe 34.
Such a configuration -28 allows only the distal-nost clip 36, to be advanced
into the jaws 20 without accidentally advancing an additional clip into the
jaws 20. [00134] Once the clip 36, has been partially or fully forned, the
trigger 16 can be released to release the fornmed clip 36,. Release of the
trigger 16 will also retract the feed bar 38 in a proxinmal direction until
the protrusion 86 returns to the initial proximl-nost position within the
el ongate slot 88, as shown in FIG 6D. As the feed bar 38 is retracted
proximally, the feeder shoe 34 will not nove proximally since the superior
tang 82a will engage the second opening 30c2 in the clip track 30. The

i nf eri ofsuperiogtadg 82abn therfeddet sHoe3H g ergubddnwiBh M ipfddimalomesRR first bpértigs 30cged bar
38, and once the feed bar 38 is in the initial, proximal-nost position, as

shown, tferanedjimfheclip traghy 3@ togrpvant proxseal moyvpmpwnd thafeedss shper e andthe iferdst ent
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ocder CORem st et pheled seapennlly rEDs Rhotie  Ahthe GhenitEse, ng
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anount 68 agerigeof clinsgpo, labelge sequentiatlyiap 361, B - t ri6gyéth 306 beiag thsalig@troest ed
sevent e td ”» . i -has ied, the stop, e.g., the
third tgﬁﬁ’ aé%%“@%?%éﬁ% Ztg%ﬂgﬁé gﬁége%%a%aor{laﬁeﬁfg%%g%%gﬁétop tang 118 on the
clip track 30 to prevent further distal novenent of the feeder shoe 34.

[ 00136] [d&2] Hpdesctstioe oBthe tfigerd 1 bahe 88d bamif/ is ndtaneedcdibtplly, candingdecan al so
optionally include . features.to prevent accidental, or unintentjonal .novenent
of e peisienah el T Mt iR FEDhaas Bev e BBy e Terigh o 1<
parti CU'tﬁl}[g!SQb%ﬁ‘fI@é"fe@&?@h& ASwill Qi irt@thefrsttde®@nf @ﬁ(ﬂ@fhe%&ﬁoargﬂa FRaRd: Wit ar |y
prior to first use of the device, can cause the device to mal function. For

exanpl e mavemeneof tlhselded basigevi 4avredhafitssdaiens 84l togngagsehe inéerior tangdab.3s wi | |
scyence i FESch LD ek RoAL R ANGE B ool 8 S0 PSRN L1
the feedaectbinods3howh @eBlhEC, 38en taghtarusioh@6abuty therdistkl 3@ of die dlonphieddt an
engagemat mechani sm andj of cap be cqnfigured, Lo qenerate a frictignal force
position, the feeder shoe 34 has advanced a predetermined distance to advance the clip supply
364, 362, . . . 36, within the clip track 30 by a predetermined distance. The superior tang 82a of
the feeder shoe 34 has been advanced into the second opening 30c; in the clip track 30 to prevent
proximal movement of the feeder shoe 34, and the inferior tang 82b on the feeder shoe 34 is still

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

[00133] Movement of the feed bar 38 from the initial, proximal-most position, shown in FIG.
6A, to the final, distal-most position, shown in FIG. 6C, will also advance the distal-most clip
364 into the jaws 20. In particular, as shown in FIG. 6E, distal movement of the feed bar 38 will
cause the clip-pusher member 90 of the advancer 40, which is attached to the distal end of the
feed bar 38, to engage the distal-most clip 36, disposed within the clip track 30 and to advance
the clip 364 into the jaws 20, as shown in FIG. 6F. In an exemplary embodiment, the advancer
40 will engage and initiate advancement of the distal-most clip 364 prior to engaging and
initiating advancement of the feeder shoe 34. As a result the distal-most clip 36, will advance a

distance that is greater than a distance traveled by the feeder shoe 34. Such a configuration
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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. [001371 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 exenplary enbodi nents 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
exenpl ary enbodi nent 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 renoved fromthe clip track 30) such that the feeder shoe 34
forns a [ ri e [ W L hin ot ' A 0. In

part 1 car o hEY BGa Rk IR 0RO ERETinth 2 e T it bR ' Pt e
t her ei n aguaidinghtadtiniendppp$ed tienjdss 3¢ka’ , 34b' of the feeder shoe 34" are
angled relative to one another. The bend 35' can cause the height hb of the

f eeder 'to b reater than the ight of the clip track 30, Wile
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sufficient to create a frictional drag force between the feeder shoe 34' and
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30% or shos Bt wikdenadyk pratimolly 4086thé supeser tak 82 0Willengagecikie Sétomd bpenirgr ce  t he
feeder shoe 34" into a substantially planar configuration such that the
feeder sWeeindbe clipdraskf8edhe Heriqidang 878 vwllingt infestere wish RRpEAMYinaqysuwnt Af ks ei n.
The ben ' 34 " - dg..34a' ,

34b' ofq%ﬁﬂx¥ggé@?%gﬁggggﬁﬂéﬁﬁfﬁ%4?Hg?§$%€ k%ppl;ﬁng%?%glgggpﬁ@’ceip track
30, t heriefsyioctrendlngilkbe pasttonechbdtwekmale faprdddsett\Rdeand the tHisledttant 8hde ti®4' and
the clip_ trac 830. The frictional force will prevent the feeder shoe 34
fron1nig?%ﬁ¢$g telative to the clip track 30 unless the trigger 16 is
actuated, in which case the force applied by the trigger 16 wll overcone
the frijo0i3on@he prot@Lsan bORPEAEd B adearme anckérlclipdntd thet jaws 20.t Wiihl daclappr eci at e
that the bend 35 can have a variety of configurg%uonsua%nd it cgn be

formed SRYAIRY & 1Bt Gigget He thedhtitiRr Bne Brewil baresassdow thanext dptept, &8 d9eMA t he
pend 35 g4 forhl 1Pifle fledPar SEe duberidHspiloh O BEddk Utnd PAIAF beQRed Hstally The

bend 35' C€an also extend I'n various directions. 27/A il lustrates
t he bendntd5he mext eprlinggi.¢.noening 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 resulting in delivery of two misformed clips. Accordingly, in
an exemplary embodiment the feeder shoe 34, feed bar 38, and/or the clip track 30 can include
an engagement mechanism and/or can be configured to generate a frictional force therebetween

that is sufficient to resist movement, but that can be overcome by actuation of the trigger 16 to
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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 34' can also include any nunber of bends forned therein. A

person ghwh%%édrbamﬁaﬁaﬁce%é%egagh@&mh?o lﬂ?écl%hf‘acf?%t'cu' ar configuration

of the bend can be nodi f sed on th properties of the feeder shoe
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that is adapted to e e corre di n otr , 28B

1T ust r 58 88 DR e S S S e TR dacned e BRccb i e Benetshir & afthe
feeder aaQfip ¥k 30, Bt ARCRTI MGwhs A LERE EAERIANG sﬂaéiwuhﬁaﬂe?clgﬂréék%oqbﬂea thd ack
30'. The tangs 82el, 82e2 can vary in shape and size can incl ude

a lip otriggehkl lS@ﬁ@@tﬁdlsIrtm @@ﬁ@i@bﬁ@ﬂodlmenteﬁhgzhglehmfth‘t&f:dﬁ she#' iy ot r usi ons
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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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toward one another from opposed sidewalls of the feeder show 34,,. [00141 ]
FIGS. 29A-29C il lustrate another enbodi nent of a technique for preventing
-31 unintentional mgration of the feeder shoe. In this enbodinment, friction
i s generated between the feeder shoe and the feed bar. In particular, the
feeder shoe 34y includes a tang 82f with a lip 82g forned thereon, as shown
in FIG 29A, and the feed bar 38, includes a correspondi ng groove 84y

formed therein. In use, as shown in FIG 29C, the lip 82g is configured to
engage the groove 84y to prevent unintentional mgration of the feeder shoe
34y. The lip 82g and groove 84y, however, are configured to allow novenent
of the feeder shoe 34y when a sufficient force is applied to the feeder
shoe 34 542G i (R (aet fSe 50! HPRLS alf%rce[thrﬂe%éhog%d@Pde% A1k &8 @G Hohe art
wil | appreC|ate that a varirety of other tec es can be used 0 pr vent
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Referring first to FIG 7, an exe Iang embodi ment of the jaws 20 are shown.
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the jaws 20 can be adapted to receive a clip therebetween, and thus the
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cam 42 {f o %g&éggl(ﬁ: Pﬁldo@‘ﬁﬂongmﬁ?e 2R&h oPBR AP HafDY®, JrREvARNs WRIR&GsDn962, 96b

toward one not her In an xenp ary
the feeder shoe 34, in the illustrated 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 344 and/or clip
track 30' can optionally include a feature that is adapted to engage corresponding surface
protrusions. FIG. 28B illustrates opposed tangs 82e;, 82¢, formed on a distal portion of the
feeder shoe 34 for engaging the protrusions 82d;, 82d, on the clip track 30'. The tangs 82¢,,
82e; can vary in shape and size, and they can include a lip or other protrusion configured to
engage or “catch” the protrusions 82d;, 82d;. As shown in FIG. 28B, the tangs 82¢,, 82¢; extend

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

[00141] FIGS. 29A-29C illustrate another embodiment of a technique for preventing
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enbodi ment, the camtrack 98a, 98b is forned on a superior surface of the

j aw nenbers 96a, 96b. -32 [00144] FIG 8 illustrates an exenplary cam 42
for slidably mating to and engaging the jaw nenbers 96, 96b. The cam 42 can
have a variety of configurations, but in the illustrated enbodinent it

i ncludes a proximal end 42a that is adapted to mate to a push rod 44,

di scussed in nore detail below, and a distal end 42b that is adapted to
engage the jaw nmenbers 96a, 96b. A variety of techniques can be used to
mate the cam 42 to the push rod 44, but in the-illustrated exenplary

enbodi mrent the cam 42 includes a fenmale or keyed cut-out 100 formed therein
and adapted to receive a male or key nenber 102 formed on the distal end

44b of thedaHshl higaftéh of (D &cOB! BoLBINRRE erhB2dins RGMANIi{ cdiRFfeddRbiidn the) FI G
9, which illustrates the push rod 44. As shown, the nalée nenber 102 has a

shape t fetlershoe eshive fedtber. t Inpagfealse, th feetns shas 34p includss atang & wishvatlips2g wo

b 42, 44 . A killed i i || £cCi h
cam a2 o ket S Bia AL R B brdree oS ndidsod oy PRRIEE RioFr sne |
anot her forkleg ther@xi Makseetthdda in PIG. LBE, pu %P 820 codfigaed fenasianhegrobee Bt e to

a closure link assenbly, discussed in nore detail below, for noving the
push rod Agvehaninicatienyl migrationptihe {eedershemidyj de lip§2e arslarasye 8s, hogvebers t her
shown in_F i i : .

ther con g ed KB ARy B TRk WL SR, nl LhIHEEAToRES ABlEFE he ).
formed ifsedetshog ddyby2@tuatibmofnhe frigdaelfpr ot r usi on 42c and the slot 20c can
function to forma proximal stop for the clip formng assenbly. [00146]

Ref erri to FI he  di st al d.42b of .th 2. be adapted t
cnoage CRIAK pbRah e nabd Suli e e walhy ey MR AR SRl On ioBE b
in the id prdGdnt ahiatnBX@MAligadon efdRedd EIYe dridthed bty advaftdhehmet@isORBhia

camm ng channel or tapering recess 104 fornmed therein for slidably.
recei vi Bglip Hacks and thab@wcogwinatioppf faturasean howsed ppé pesibengd aggasious fpcgdens as

shown in FE I OB, the cam 42 can be advanced from a proxim
positioﬁ?obﬁﬁb%¥%ﬁﬁh@ﬂgn%am1nenbers 96a, 96b are spaced a di stance apart

fromone another, to a distal position, in which the jaw nenbers 96a, 96b
are posi[@a1d8dEd Gedj @cintratovarives exeniti@y camporientsafalclip dotmpngasserobly. As t he cam

R S ok RO B ERsobr 20 FREGAR SEGS R 1)

di sposeehehhi®icab®t R0 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.

-32-



[ 001471 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 1 | A shows one -33 exenpl ary enbodi nent
of a tissue stop 46 having proxi mal end and di stal ends 46a, 46b. The
proxi mal end 46a can be adapted to mate to a distal end of the clip track 30
for positioning the tissue stop 46 adjacent to the jaws 20. However, the

ti ssue stop 46 can be integrally formed with the clip track 30, or it can
be adapted to mate to or be integrally fornmed with a variety of other
components of the shaft 18. The distal end 46b of the tissue stop 46 can
have a shape that is adapted to seat a vessel, duct, shunt, etc,

t her ebet e_target
et beER) oy OB FU AR, N SRR 3 Yiek e bfigahar ot
subst antmentHeys % S6lapEltk caih4? clindtaat a eardkty 6Dcanmfigumties, batvie tlee idustrassd
configuration to facilitate a nt of the device thr troca

ot her “acabagmelble s A BioxmE i S2LBaLE PO GHAER LRNBAADdbrEhs
devi ce, A8 dahisBeloRt drinadiki érflein@atﬁseﬁfa#tE@ﬁ) eﬁg@gesmew hefberseaTcbi 2 a
clip during clip formation. When a clip is being foried between the "jaws,

t he cli padeis opteglniqugidabbe bsed terimate the pasy 42 FChthpaldfth r@d|4érbutasthphléus}ra\m§ are
cl osed, e&%pla}yeernmopﬁ%en,?ﬂ% c?Jn mgpllu%i&gaf% afeh)?k e'd%u utl q’o e\éeigerg?lvgﬁ{id one
: € jaws w e a ben

anot her . a-‘resu on i'on on each | egq,

t hus al Iada]jtélgtotrbk&nteer malaat keneismbér ]tOD&"oﬂn&@S)nathdlktherﬁlpﬁb of tﬂfe puskeral44p to
SW ng out of ali to .piv vertically | ative to

th th - t
the | awdh emﬁ@ﬁ@ er l%ég%%w&fme aj\iA%&%'nc@ﬁ Pritlaich E&W%w? e Rushyio f*&ﬁwéa clip.
Accor di nghyn, tﬁma@wen%r ¢6had a%hwtﬁatfc%%éoﬂoﬁﬁs {oQh@dHap0 o ARG cau(smo@ fe clip

into the jaws, and to prevent the cli m pi voting or otherw se becomn ng
m sal i graédwdlmtwmgn@hqus fordddo imate. /{Qéfi@tqull‘muh thetdnewidl apgmmmthﬁtaac came42an
have a var ety of C nfl ur.at i,ons, vario

conpone s gipbRioddERan Bpliiay B ety beffllE oa®lierahe BRI g a
a md- pP@tHeipath Ald 4han de a8heded A Oflodubelitki S5dneb1diuded ivmofedendiai ni ng a
clipin alignment with the tip of the advancer assenbly 40. In particular,

the centbeldw, famepvame thaRu rod A end thesam 4gfrelgtivg tophg 8ws2Pde t hereal ong t hus
preventing the clip frombeconming msaligned relative to the advancer

assenbl iodﬁQs} R&ts fhthURBN A FllTE SCﬁhle Rath32aflhISd flchidk ra?%thﬁﬂm #HcR&hRAn skilled

inthe art wl appreciate that the tissue stop have a variety of
ot her c@lm‘rq:ogluhatls ahgtedantle sltdabb/rreatemvﬂdlyddnman vlangaeet §lot020ccfbmmd ih ¢zt jawed0.t o
facilit Ef;[l U a \é%?gtreurg%rr]]tnc and'the slch% 2b<t1 &n efanalog 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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[00150] FIGS. 1113- 1 | Dillustrate another exenplary enbodi nent of a
tissue stop 46' having an alignnent feature or guide nenber fornmed thereon
and adapted to align and guide the clip into -34 the jaws, and nore
preferably to maintain the clip in alignment with the jaws during clip
formation. In this enbodiment, the alignnment feature is in the formof a
ranped nmenber 47' extending longitudinally along a central axis of the

ti ssue stop 46' and protrudi ng above a superior surface of the tissue stop
46' . The ranped nmenber 47" is preferably rigid, and increases in height
froma proximal end 46a' to a distal end 46b' of the tissue stop 46'. The
angl e can vary, however, depending on the particular angle of thejaws. The

ranp nmenber 47 ef er abl termn tes j ust oximal to th ssue-recei vi ng
recess AFéEmP‘F‘B’rE‘r?Et&Pd?rﬂeftt HEX&F%‘FQTOPt 6‘%‘(‘&%@‘"5?‘&9@“‘5 disighe 463&26% lJli’%sul t,
the r a”%@xnﬁlﬁr@?ﬁr%é%an b@ad@@ﬁeldttd) ﬁﬁ?eC{olaléiﬁtal@ﬁ@M tReklip Qaékhﬁj Y"Poﬁ@omﬁ?ﬂﬁ%

allowing the ranped nenber 47" to guide a clip, as wel he tip of the
advancertissigseaptyadiagentitp e jpws é@lsﬁpwgvetr,ﬁée d$sup stop 46 gan h@rq”cmlyzfonmd wiith
approprl t n er,. 4/, an,a

e ot RRk Sgrort ithe sUARed R RSty (ERRAI A FRRLS SR

pr event cotdpencmlts qf the smftnlsvc'.rth'e rdg;tareﬂd Mtﬂbﬂ thie Asué frep ja\ean l?zﬁzearsﬁapﬂ thsdsl to form
the clip. @grtlcular when the advancer assenmbly 40 is aned to the

di stal - rﬁg%ﬁte‘b SER20ESSel SIEE BN elg ke bRiesR fO EPF‘“O“taﬁé alignedh e W B clip wil |
abut agabpgie ke éltgef afe A&fsht)aﬁ ut; ﬁr@qdmm%l éh?i 46b'°<§f HetRstd &tbp 4Gis

conpressed bet ween he |l egs of the clip nove toward one
anot her ,subftantiabys- szapedvxﬂhb dxstall yn6b4f@a@e akolheveh pmved anfignratec to facigjtateds a

lt, | th f t t t [ 1y.
ovover PEPReR e Sl BhoBin ot oLBuf et Rbes oner o surf abe 47 of the

ranped nmenber 47', the ranped nenber 47 will prevent the apex from novi ng
verti cal[by148NThe tiskQ¥ioR! &t ottier covhgdriears ofl kealelico tan talR6 lopliynallly évedinie foguiebe | egs
of the clip fromnoving vertically in an upward or superior direction,

i.e., tHesyRRepend sahihies a ghp dyging Cl‘[Brf%‘%ﬁr‘i‘tO“t eewﬁmbﬁw&ma@ Refwest ¥Ri n t he
jaws 20.;,00us, cl% i R/'gpé'rgi %mg%léﬁgné@ Iﬁ&)&%@ﬁlht‘/gs Eh@éﬁ@%@@ s, thed M

harnful " rotati forces generate he | aws are closéd to formthe
clip. Thenchdlpnd ef ¢aabiseg afehat! e wmlalobelmmati ltcgva'rénne aviatlrert Ae ajresndt, (O Jav[s(}@ﬂl511 A
person sk | | ed |n the art wl

reC| e that the s
Pont 1 guri et bind PoRidns e BB LI Bioe B e SR Tihlefmind Bt ome
conf i gurkieilip@d sWihg oubWsal @Rt wigH theW@D@et@tﬁv&fverttf@ﬂl)ﬁlleld@wéﬂpﬂhh fdws. | N one
exenpl ar[_y enbodi ment, the ranped nenber 47' can have
urther 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 iliustrate 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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a maxi mum hei ght hR ,,,x of about 0.025", as neasured froma central plane
extending through the tissue stop 46'. More preferably the height hp,,n,x
is in the range of about 0.008" " to 0.020", and nost preferably the height
hR,,,,, is in the range of about 0.010" to 0.015". The incline angle -35 aR
of the ranmped nenber 47' can also vary, but in an exenplary enbodi ment the
ranped nenber 47' has an incline angle aR in the range of about 5 to 45,
and nore preferably 5 to 30, and nost preferably 10 to 20. The width w of
t he ranped nmenber 47' can also vary, but 1in an exenplary enbodi nent the
ranped nenber 47' preferably has a wdth w that is slightly less than a
space between the jaws 20 in the fully closed position. [00152] FIG 12

bost t1 ot e HErEhAP S el BE b AN Ak AT RGP O
vessel , fdmampn Shuhts eatbodintent, blee arl%mmeuet@atutaets wetha férhreof avampedmeribed 47' f ur t her
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can i ncliérfnatesVadt ipfdxymgifto eHelt@kue- feeat/mgeeceksrmw()rrﬂed 1h&hélﬂ1Tst.al tipoCBE tigdud

exenplaré)enbodlnents the internal conponents of the clip applier 10 can
p

i ncl ude SEPAOL A LRIFaE ity aBpse MEMper 4 hisPogbigpsdystimsotimeal @|th@aafa\29nté%g
assenbl y mtfgt I%H?Eéi mbthbef &F 1 W&iﬁlﬂ% ﬁ%el‘l E%Et Q)?trfe' dd@%c'éf %hbl&cll

el ongate s 0 position et ween t
f or m ng thees wepnblliyg thehwdip, imoughe wst&ﬁ) at he apiropridtoangla gn uasshﬁmahgpeéfnem@er 4£h af t

18, for cl t he ws 20 to f rma rtial.l uII cl.os cli O her
oot a5 ARl S hE S0t e REE e dmarP e 0 ot P ement
of the tKd AGparom é@ohﬁ@v&t&@dll}g@@%é@ﬁb@@h&@d‘s@d toPfo R @t dlipg Iwa{ll:ma:d whén t he
force applied to thewjyaws 2 the clip formng assenbly, and a clip

quant i t yhd adaprcgt essemnbly 40rigimexgd teghedigabmestppsivpn alopg therrampedimaggber 47, tﬂﬁ?e _
sevice Yo (OBaM LB, AR LIS Sl SERI 2 BIROSH PP, f 2 el p
38 Wi t hicompiegsed fhxatfvteeri&e jhws ge met whk legk bethelclip move toward one another, the jaws 20

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

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

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

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

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

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

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

maintained in alignment with the jaws 20.

[0015171 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 hrmax of about 0.025", as measured from a central plane extending through
the tissue stop 46'. More preferably the height hgmax is in the range of about 0.008” ” to 0.020”,
and most preferably the height hrmax is in the range of about 0.010” to 0.015”. The incline angle
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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 proxi nal end 38a of

the feed bar 38, and a feed link 52 that is adapted to extend between the
trigger insert 48 and the feed bar coupler 50 for transferring -36 notion

fromthe trigger insert 48 to the feed bar coupler 50. [00155] FIG 14

illustrates the trigger insert 48 in nore detail. The shape of the trigger
insert 48 can vary dependi ng on the other conponents of the housing 12, but
in the illustrated enbodinent the trigger insert 48 includes a central

portion 48a that is adapted to pivotally mate to the housing 12, and an
el ongate portion 48b that is aga pted tqo extend into a d mte to the trigger

16. The o EHE FaNPaddPambss 44sqn akA VaiYe Pyfde an cxsgrniary garbadimsatiths gampreh et hr ough

for r eC%emb@mﬁhmflhclf&rangl%'a\ﬁ% el in dXRIr 'aQ&JttSB‘?o 15’°' Qgﬁﬁox'e'}y?@fﬁxtab%dt@ the
housing 12." The central portion 48a can also include a first reécess 108

f or med BH°, andmpsipreferablydd)® ¢elde’. fldve Wléﬂaevr\nf thy ramp@ct memherct’' tanelfoady, buhk 52.
The first recess 10

o the TEnPERRRT SRSl ah PR FRnibeRiZ ArdRe SAREE ARy Pk Bl P 1"

forced Ilesasmawatspa@eeav&eem éh@gmldtﬁéﬂﬂltyc‘f’&e@bé@tﬁcﬁl due to novenent of the
trigger 16. As shown in FI the first recess 108 is substantially

eIongate and includes a substantially circular portion forned therein for

seat i ng W ISREFIC. f byl Hstatehthg tispesiar AR inwprd 4% Showa, e digsueisip 492s pesitiefied| pe
di SCUSS@{& @%rﬁpf&hégm 30 #dtaba i&ﬁm%atta@lows Qveés'él dJaeshuMétgg@Be tasgEd 48 can

al so intlude a second recess 110 fornmed in a back side edge f receiving a
cl osur ebétimekn meﬁave?r2(54AStlhamrthes sfmyupheurgtcal «tlhve%psuphsnbmedmtwe@n thmaws@ot he cam

edge t hefdapa At il orE R A BRY <R B ac RS wh fos BorT o Bl RO B he

trigger thkfegs®sbWif tHe g 3@|t§ eaaﬂ@qaolsmoﬁareeoaﬁttm lesbet] dust, shO 1 &&dthethggaxenpl ary
feed bar coupler 50 is shown in nore detail in FIGS. 15A and 15B, and it

can be &&apted to couple the proximal end of the feed bar 38 to the distal
end of the feed Iink 52. While a variety of techniques can be used to nmate

the feeib(ﬂ@%]blﬁlg%p ?Q6§Qlll§s athg Qﬁsoé&bﬁaaryr ﬁl[SE‘gna;-f@ (‘;netngk%f l?eet%ug 13%or i N an

exenpl a ment the eed from separate
hal ves 5@11;0115@3:1:phdt/anwamenttaogéd:rhemg t s previotsly distussed) thexdurgadal ehpiamk'ar o the

feed bar_ 38 therebet t he t O0a, 50b et her
det i no- SLBRPPSTOTERSA o FRT Ny Eotuteiei R i R v PRl E0d. - soe
formed eaneanesed igftdsrt Neceefin atshy Fleﬁibﬂﬁr@ntsr fe anremaldonipoacmbet ween for
seating a distal portion of the feed link 52. The central shaft 50c

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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defines a |lunen 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 forned with the feed bar 38, and it can have a
variety of other shapes and sizes to facilitate mating with the feed |ink
52. -37 [00157] FIG 16 illustrates an exenplary feed link 52, which can
extend between the trigger insert 48 and the feed bar coupler 52. In
general, the feed Iink 52 can have a substantially planar el ongate shape
wi th proximal and distal ends 52a, 52b. The proximal end 52a is adapted to
rotatably sit within the first recess 108 of the trigger insert 48 and thus,
as previrgdih)roh §euSsRe insert 48 edfhe iftdIbdbeovplesbaf t 53 (FIG 1 B) extending

t her et hrough. The shaft 53 can be adapted to pivotally rotate within the

first recess 108 of the trigger insert 48, thereh allomﬁng the trigger
i nsert 4801581 piG det ik wigrates éhe triege insort 4pripmaresqeiail: eThg shans fithe Kiggsrdase 48k 52

can be : i ary
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the il | witatdbyavatvgsbriiriggen insart 48togshausioadd. dbg eendtal pergon hda ganglsoriagludeand
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it provigRemeee id egdame AdMewslid PIG.f1ar ik figk ArdssClosRs ﬁﬂ)‘éﬁﬂﬁél[}&l&?gﬁé”bl Ies.

In other words, the trigger 16 is pliant relative to the feed bar 38 during
cl osur e apf inchules 2 Bldng@ntlalfmmsbl]r pautien permed cherein faytsedtingessshafidermedioaragt h of t he

feed link 52 Iy d ngy n t canfiqu i.on. of t Cli4 d ci ng
sserl ot ge il Pl R M Bl 5B I AR PR s T o BB AR AT (e
feed |inkgk?iRas48cat alfd mesde b badond secksy 1tID€orkrRdde a bhck/ddd @lge Tér redxdvipga
inch, and nore preferably that is about 93 | bs per inch (as nFas red at the
i nt er f actospitlinkapllerpd thatis 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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link 52 and the feed bar coupler 50), and it has a strength of that is in
the range of 25 I bs and 50 1Ibs, and nore preferably that is about 35 | bs.
The feed link 52 can also be forned froma variety of materials, including
a variety of polynmers. netals, etc. One exenplary material is a glass-

rei nforced pol yetherimde, but a nunber of reinforced thernoplastics could
be used, including glass reinforced Iiquid-crystal polyners,

gl ass-rei nforced nylons, and carbon-fiber reinforced -38 versions of these
and simlar thernoplastics. Fiber-reinforced thernoset polyners such as

t her noset pol yesters could al so be used. Feed |link 52 could al so be
fabricated froma netal, such as spring steel to achieve the desired

conbi nat{pers7pFId.i iwiitlestrafes @xieldrhplarny faemiuﬂ(om valchedn e;&'&tﬁcﬁb@fv@en thoaigel FIGS. |
7A- 1 7D illustrate the exenplary clip advanC|ng assenbly in use. FIG 17A
shows arinsei4Siaaf tfpfofg?q P8 sOURIRet i IR geprealy the drpdrlink@2ican hesetq vy startialy piysan

positiony, n?% s%ﬁngzq? 4R Oi(lﬁ%kglgda&ls pen%l9§2%%§g PRE r%ﬁ in?l §nd 5‘2&%@%&&‘?&' - DSt

posi tion, 2 extend et ween e trigger rt 48 and
t he feedotatblycupitten tHe(irstAscass €08 alitbe yrigdersiosesiseSanditiug hepreviotislalisoypsse,

osition the S the f.eed bar oned in the proximal
ra of _hendrdiifa it 3 oFReg B kERGSS Hr o ih otheBREH b5 B Sempedfo bi asi g
nmenber, fvlally r5Rkd mhlm% filsBre6Qy ﬂ)bs?ﬁlf the trider inkdrt @Q%eréﬁysﬁroﬂwnfggth@ﬁ&g’éhe
hou5|ng 12 to maintain the trl%%g insert 48 and trig 16 in the open

posi ti orinsegrid tapé/@t@ﬁdqullﬁl&ﬁ?g el en@dS2p Oftbﬁpfeﬁdlbnlig%cafem alapisd et ween a
shaft c l h

and theQ%B@g&b%é§g%J%P@%ngBﬁgkﬁgﬁﬁ?g?%ﬁﬁﬁﬁyQT &gﬁﬁgéﬁg%%“%ggpggg feed
bar 38 iln4a he4lpf<ﬂmiedrﬂ1efefun$hd neﬁmhg amope{nﬁ){gnals]thémmmwmefot seagggthebentras

act uat ed noved t rd t he toward the, stationar
handl e Halt g%a Qs fegiar gupT é@ ﬂfge 6‘:532%3 A% ?rsa?fss}wmee%gﬁ ﬁ@%mmﬁwlzz ’
the tri q98fler $0V88Rd feé§npegz vaoﬁs%ewvaogwétraxe/xcom é%tem%wn% Hhn&dy e, as
shown in FIG 17B. aresult, th feed link 5 forced to pivot in a

count er -le¢aek i \slecidthee‘eQd 13119 52t<1®ep'eb§ﬂ thebousingt Rearfdié darblzer posgimnpd erryVB'@rqand
feed bar., 30, 1,8 055l L AEIA0: o ThENRERLE WRLARLAS BNCLAS (58 gk 38 t hus
f’ 8 TROYhE'S 4

noves the e onga tal ne At 28,
therebyeﬂd%amsﬁmgﬁkbemkeeder shoe 34 and the clips 36 disposed within the
clip track. Spring 120 is extended between the housing and the trigger

![ Rzert ig@m@gﬂ‘m prl A L?%)? gml)gdn(‘:ng the eedqmlﬁ%avc\gr? Be tf’le)(lbfeetc(? glntr)l?r{atet eBl:e%rtOSO and

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

feed bar 38 during closure of the trigger.

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

glass reinforced liquid-crystal polymers, glass-reinforced nylons, and carbon-fiber reinforced
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[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-npbst 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 wll be fully conpressed between the shaft
coupler 124 and the feed bar coupler 50, -39 and the feed link 52 will flex,
as shown in FIGS. 17C and 17D. As the feed link 52 flexes, and nore
preferably once the feed Iink 52 fully flexed, the clip form ng assenbly

w |l be actuated to close the jaws 20. The feed link 52 will remain fl exed
during aewsisas pbmessfandisenidarithermoplastivg: Fti@%@ﬂﬂfpsfied thegmoset pelymerssheh at age of

act uat | QB ol ks LR LI 905! 1581 fpd®: {8y PHLARL GhALAL ¥Embdpelfi ©1 1P

advanci ng asse articular n-exenpl ary
clip foroehag spssesdlyo ma‘h:dvl@ehdmm&emgnﬁtﬂnatsmsalﬁnm‘teﬂ flexibllgy aet cintrolled FI GS.

18-20. In general, the clip form ng assenbly is disposed within the housing
12 and iStef&heffective to nove the push rod 44 and cam 42 relative to the
jaws 20 to nove the jaws 20 to a closed position and thereby crinp a clip

posi ti ongs} 6brp1rcﬁ§3¢t7me/® il Wtkdi 8th RRerfb 1) cﬁlﬁramdhgln%%&ml%n%@ Flgvgaa vari ety
of configurations, the illustrated exenplary clip form'ng assenbly includes

a clos uh@vs amiRitiebposétronswheriit the trigeei tfalblrgstlu@umne@en@omhen tthe fggébari nsert 48,

a closure dapted to e sure lin | er 54,
ond o Bl B s lbos 58 prc T APLS AT PPt Fort nd % F 2 ks B, 26
and to ttllftﬁtn@gé‘rhnsfeﬁdm‘hﬂd tHeOfedH8dr cbhfer S8 Ad ﬂrb’ﬁbﬁs@g’i@@cds&'&ﬂ i1 s ufigalloperk rol | er
54 in nore detail and, as shown, the closure [link raoller 54 includes a

central PSHEPR thspEotRisiN G cauihe fead baral8) i pesitiensddn themawg@@l Ul thmelongstered
adj acent g @g rﬂﬂ W%ﬁfé%a‘“n&’erfsﬁe{f[%‘a/k ﬂ%sﬁ]g%ie%%r .,t%';];glﬁgtl.ﬁ@'ns Qfpidd gk can be

adapted to SI t he secon reces rigger rnsert 48 such
t hat t herigdeamges4%4din] thehousamel T ®ordivieth tbﬂtnggpposaedﬁl&zilmesggﬁ‘r 16 le theropgrg er

i t 48...Th 1 | haft 5 adapt 1 1 1 d
et Sdnsiignand B R bR D B0 | T e R el wien A et shihier 0805 o des
of the v&mdrgg%bumstres tHe&hatt 99 45k h&ﬁm@mcﬁﬂhyf&mﬁmw@m 500 Mafkfsthee |1 nk

56 is shown in nore detail in FIG 19, and as shown it has opposed arns
126a, 1281 bahequpkar 80 gpdiéasd bar%ﬁ@ttbm@réx'a;ﬁérmostrnq‘;mocne another. Each arm
126a, 126b includes a proxinmal end 128a, 128b that is adapted to engage the

central [00161] When the trigger 16 is actuated and moved toward the closed position, i.e., toward the
stationary handle 14, to overcome the biasing forces applied by the springs 120, 122, the trigger
insert 48 begins to pivot in a counter-clockwise direction, as shown in FIG. 17B. As a result, the
feed link 52 is forced to pivot in a counter-clockwise direction, thereby moving the feed bar
coupler 50 and feed bar 38 in a distal direction. The protrusion 86 on the feed bar 38 thus moves
distally within the elongate slot 88 in the jaw retainer shaft 28, thereby advancing the feeder shoe
34 and the clips 36 disposed within the clip track. Spring 120 is extended between the housing
and the trigger insert 48, and spring 122 is compressed between the feed bar coupler 50 and the
shaft coupler 124.

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

Spring 122 will be fully compressed between the shaft coupler 124 and the feed bar coupler 50,
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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 |ink
roller 54 and closure link 56 to the push rod 44. |In an exenplary

enbodi ment, the proximal end 128a, 128b of each arm 126a, 126b is adapted to
pivotally mate to the closure link roller 54, and thus the arnms 126a, 126b
can include, for exanple, hook-shaped nenbers 132a, 132b formed thereon for
engagi ng the central shaft 54a. -40 The hook-shaped nenbers 132a, 132b
extend in opposite directions to facilitate engagenent between the closure
link 56 and the closure Iink roller 54. The distal end 130a, 130b of the
arns 126a, 126b can be mated to one another, and they can include a | unen

134 ext gRdliheGeedtiMRIs2tAANIAIENasfBEWh REEIOS. 19C and MAD L Ak RS feb® limesPHOEs LMd
pivotally mate the closure link 56 to the closure coupler 58. A person

ski | | ed more prigterably ongelthe tepehiink pAfudlyvflexed,. shadipi fernging pssgmbbt thlelzerﬁwmfééo can
b df dth
0% o edcke ARIFLAP ALARE! S7%6108000 108 SLARLER AL RIT FRLLFFoifyand ¢ he

nor e detasnednblyne El, the s20uhd seapd ofisctsdtimnnsuich that theltmlg@s isenpdBxd piant edative on 58a

havi ng two ar 1364, b with Iu ns 1 138b extendi ng therethrough
and adaﬁleé(!i‘pta %‘é'“&l@ij’r‘@gﬁﬁ‘@ﬁlﬁaﬁ ﬁ%%i‘ghar “the closure link 56 for

receiving a shaft to nate the two conponents The cl osure coupl er 58 can

al so i n¢hg1ds] An @keﬁﬁ;ﬁaryrmbtfmnn%%aemslwftHeShoaga@m& showi it BoteddidifinF1@x| mal
end 44a of t push rod 44 (Fl I n an exenplary enbodinent, the

cl osure lwapllregensell,nhmlud@sm mg@esentmt isgigspose cathipd. hansing dTpnd ibisaffectiveer ei n
and havi &;ﬂe%dﬁmh?f?% by ah§ Qﬁgg&&& Je%?h %Ewé B 1oRh u&% tH@Jagg% téé% Rbq Lhe push

rod 44. iS porti I"'osure co can a SO be

confi QUIpﬁdtlérOarfd&B@bMECr&np@lChp pmsnﬁxfneti h&réh@ﬁﬂkebawmmahﬂ)&lﬁffoﬁﬁm\ghmntbh}ecdhrI gger
16 is in the open posaélon son kiI%@g he art wi| | preci ate
that a V&Ys%eYyiehiofsen Uf?x%&"isﬁaei HHPG e h%@: QB %Sée%lt/én Sél osure

coupl er cﬁ@ur@:@inf(pﬁlep?§h€t fsQtddidy carpqiedtttme 08 Gh A YEEs ema%m%ft@m the push

rod 44 can opti onal e |ntegral formed one anot her 00167] In

ot her en@nmdapyom‘r@tirthcrelmwe liak pcrlbr 64ded ajctnsnlte coapielbﬂ thetr isedaptek taseuple he

push ro 44 and t ure c Igr 58 to prevent accidental release of a
T

clip frgﬁWfﬁE“T5$EP%B§P$fGﬂPBP§ Uring the early stages of closure, if the

user eases-up on the trigger 16. In particular, while the anti-backup

mechani 00164 BlIGUS 8 @thsirmesihe elddetedink rolédrowin more detaibalpisshoiva, the elosie t he
trigger 16 fromo enln until the trigger 16 reaches _a predeterm ned
posi ti ohink faller ahinel SH(W“%@T’?&#% having substantially circular flanges 54b, S4c¢ formed

adjacent to the opposed terminal ends thereof. The central shaft 54a can be adapted to sit within
the second recess 110 in the trigger insert 48 such that the flanges 54b, 54c are received on
opposed sides of the trigger insert 48. The central shaft 54a can also be adapted to mate to
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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may all ow sonme m nor novenent of the trigger 16. Thus, in the event a user
eases-up on the trigger 16 and m nor opening of the trigger 16 occurs, the
prel oaded joint will bias the push rod 44 in a distal direction, thereby
mai ntai ning the push rod 44 in a substantially fixed position, while
allowing the closure coupler 58 to nove proximally until the trigger 16 is
engaged by the anti-backup nechanism -41 [00168] While the prel oaded joint
can have a variety of configurations, and it can be positioned at various

| ocations along the clip form ng assenbly, in one exenplary enbodi nent- t he
prel oaded joint can be in the formof a biasing nmenber di sposed within the
cut-out 59 to bias the push rod 44 in a distal direction. Wile a variety

of bi asirRGhdBRIRESS RARLEE | 3520320 dkidnlagn oﬁ;m@@éiulmﬂbnssmwma& e%g%en?e% the
bi asi ng menber is a cantilevered beam 61 that is positioned ween the

pr oxi rabetieh taglosieting SQ@Sdmthe@épsm inbdokens Spao dual ol Stanid e dsros o

bias th P 0 i The tllev e fornmed from
a shape?%%ngfé% Can%e matﬁ (3o %Other qﬁl o™ ”%Chu aflﬁgl\}vs@%ﬁ%tg‘gdeagn 61 to flex

or fl at therethhbgdh tar wcaxln@ad dhyft chat B;Qlti@[ﬁied @ fieothldy mapphd @osurdigfles®to thhe beam 61
can also be fornmed froma varjety other materjals, such as spring stee
or rei nflefEREOYHIryie ﬁsper%mk%fién Ehﬁéﬁ viH @pprsaiatedhat apariety @f other technigyes

iIlustrales Lﬁamt.n&é u%@&%té*%ﬁésa% e é?bs%ﬁé m aaﬁ anmh&agéu?eb gﬁé?%sf orm of

a coil or other type of spring e spring i sposed
bet ween the proximal end 44a of the push rod 44 and the back wall of the
recess H916@ A exscniphary glesive couplars s shawn ip. morpdetaidin Rigs. @8A; endhasasspownlitt o

conpress W?ﬂaer‘?rg l[mwgﬁlon§89h£v%t % {rﬁ{,ﬁ%a ﬁ3€b°&{th?ur?én§ﬁ§§$ q%86°‘e18@1{ds%nber <

ski |1 ed"°H ppreci t~a’varie rastng

can be ueethroightdnddidaigedlodstDigRsd wnh theNph&s 5340 tWBBcﬂb@Iféhnl{ OB Hceility a
prel oaded joint can also optionally include features to enhance perfornance

of the shadiipmaisae BHo BRBRANSAISs APE AIgsHE FPyRier S8 &al phsp inchidgiadisty) ROrIES8b) 1 t he
enbodi ”FJAIIS%B WY donded theéntl LRGd hgégrtﬂé lSsJH%(‘P@n%FIbeyF dlﬂ nQﬁ@erl@fyore”a' ns

primarily uni orn1as the c Tever e ressed during cl'osure,
however embalimesdthe ooseasesplsi Hhintludesrat duy-odiyd (FHGS.HOBf andRA0C3 faged thafrein
closure. This is illustra 20D, ich shgws raph .of th

oad! df b1 SR Erees b B1edl st e bntiridant B i B Hedop The
left engorfibn 58 GHE VIBsUre P63 H8ah BB BE LAATIAEEd tHfdcgive aQortidheofedebd Barer ed

beam 61, while the right end of the curve represents the point at which
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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the cantilevered beam 61 is fully conpressed or flattened. The upper curve
represents the force resulting as the cantil evered beam 61 i s conpressed
during a typical closing stroke, with the exception that the force is
measured froma free state of the cantil evered beam 61 whereas the
cantilevered beam61 is initially partially conpressed when it is disposed
within the closure coupler 58. As shown, the |oad remains substantially
constant (excluding the initial conpression stages), increasing only
slightly during the closing stroke as the cantil evered beam 61 is being -42
conpressed. However, the |load increases significantly at the final stages of
cl osure when the cantilevered beam6l is fully flattened. This is due to

def |l ectifom azg WHiR tkapreiohesceiort cheiaive @ Varidh o€ borGiuf€isnd, ARd lteadlbé fosieoned
transferred fromthe termnal ends of the cantilevered beam 61 inward. As
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effectiv
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per f or mance. shown, the recess 59' in the closure coupler 58 includes
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beam (not s are s ace tance apart from
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to prevent. the cantl evered beamfromfully flatteping against the back
sur f ace SBFing Heel oppedaferce Oamreéssanc{ moger aww@égmg%ge u%’@b%ﬂ;\n 40C YughAls® t he

cantil evap@g: é?m.%mma@?a%ﬂng%emr Qﬁn@mhepfﬁmwalceg o} Bsﬁe} gsslop.iépnh@e

spring or cantilevered beamfromtransferring from t er m nal
i nwar d. 68. persbowngké sfreg G3ris tisposad petwictn thapmemalmé 4t4haf the pashoed it @nd ar

the- conetitan b He BREs ShRErBLubaT LAY i, mpeSeng & s ¥l Bl coccar, "

t o prevenmptdss phéd panimsllyrdirgted! fostigapp[i@Dthéktd. A perdseskillefi@nkd dgwhnck to
FIGS. 17A- 17D, as the tr|81er 16 is initially noved fromthe open position
towar d taRBregiisdBH apasryiodather piasiag BismbersicRmRe HsH) igpludimggiastomesicl  wit hin t he
recess %%%pﬁ%goﬂpgl%gkgger insert 48. Once the feed bar 38 and feed bar

coupl er are in the distal - nost

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

stages), increasing only slightly during the closing stroke as the cantilevered beam 61 is being
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position, as shown in FIG 17C, further actuation of the trigger 16 wll
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 a result, the closure coupler 58 will nove distally, thereby causing
the push rod 44 to nove distally. As the push rod 44 advances distally, the
cam 42 is advanced over the jaws 20 to close the jaws 20 and crinp the clip
positioned therebetween. The trigger 16 can optionally be partially closed
to only partially close the jaws 20 and thus partially crinp a clip

di sposed t herebetween. Exenplary techniques for facilitating selective ful
and partial -43 closure of the clip will be discussed in nore detail bel ow.
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backup nechanlsn1for controlling novenent of the trigger 16. In particular,
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orma 100,
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i |1 ust r SQRE és@@ﬁﬁrawrw@%@&r%ﬁt Aaﬁp%wza WC%%égubth?&mmwﬁrﬁ 8't he form

of a ragfhRis (WiSridR0¥0a, 59*5%&@5&%?.@&:& M dek ArB&d thefeof §Rh hal i rdeeyed on
the trig Insert 48, and a pawl 60 that is adapted to be rotatably

di spos edgaw 5%hi are pmtlcmd singgyndagh emkkhinddhe eangiearered bpans et shovm)hdhe ridgeser

i nsert h that ure of t e trij r 16 an venen t he
et S 3B el Bed's O3tE SaraSin b 8 er 401, S8 o0k B oop T SRR G 00,
112 caat losst alsout 090s'ed pgrévept mveﬁﬁulmte@tbe@m feim fulle flaecehin@Agdinkt ithe Bable pawl 60
reaches a predetermned position whi ch point the pawl 60 is free to

rot at e, SYrfase ebiie apqessini Mya feRwit.thq rg%p 53_55, 58’ %lryem'e\@,nt 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 a result, the closure coupler 58 will move distally, thereby causing
the push rod 44 to move distally. As the push rod 44 advances distally, the cam 42 is advanced
over the jaws 20 to close the jaws 20 and crimp the clip positioned therebetween. The trigger 16
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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cl ose. The predeterm ned position preferably corresponds to a position at
which the jaws 20 are partially closed. In an exenplary enbodi nent, as
shown, the teeth 112 include a first set of teeth 11 2a, e.g., ten teeth,
having a size that prevents rotation of the pawm 60 relative thereto, thus
preventing the trigger 16 from opening when the paw 60 is engaged with the
first set 112a of teeth 112. The teeth 112 can also include a final or
termnal tooth, referred to as a tock tooth 112b, that has a size that
allows the pawml 60 to rotate relative thereto when the pawl 60 is engaged
with the tock tooth I12b. In particular, the tock tooth 112b preferably has
a size that is substantially greater than the size of the first set of

teeth 11R3ursWE hetdiptwil be @lsatidsy®inymdraidgRil beloGh Orté tHAipi is a%ﬂfeﬂeﬁehﬁé geegn the
first set of teeth 112a and the tock tooth 112b. The notch 140 has a size

that al c@Re felfasedahrelpoaticyvipg srsinet 18 tepy! the figgerinserii fagkie itsdnifialeo to be
sel ecti &et&{ mx&gno\ttﬁ%gmlg @l@tt,%ke fheetd bt.’lath fyrsbqﬁtfféeawﬁ t}t&ﬁ t§ {neSt set

of teet a A pers ed In the art appreci ate that t & tock
t oot h 1DpRixiapokitice. Ak¢hedageersnses 48retarns talts mitiad pastio) dre d dsard linksioll¢reyd

teeth | .| d ch 140 f dt bet hat
T ons. iHEORC B ool St e reREE B iie e S R E St os ¢ ne
ratchet5gamh%mm5&kmnry&@maMben the trigger 16 is initially noved toward a

closed position, as shown in FIG 22A, the paw 60 will engage the first set
of teeth 112a thereby preventing the trigger 16 from opening. Further

act uat i &0 1381 Theesurgira) ship anmgier \P £gn %!%@élufimvmm omhtrcfe%tatﬁam:@%la%t ugehe
first sef hh%fde%@@ﬁ)@ %q]t%% e?ﬂﬁbllag; V\f{h@%ogmnt Qﬁe §if %Q%Btagﬁltleég?tﬁﬁ{t' "jf{%@e A%k Lo the

tock toot ce t reac he t at whi ch
poi nt t teckupwsecBghism @)rmantrmlahg ytoat:roeedf thaerlggeelﬁahtpaatictﬂhrsﬂlalanuhba@mpnt of

the cam 42 over the 60 is free t rotate.th al | owi ng
the § o yaehigh el ptsd! e 1Brusc 10 Tl iRey P gt ne & P it o oSl Hoc
i |1 ustr ah@stht iipghks leBGRE a beedeRRrinkd bbitisH, aceBicip psint the Blip positidre®betweéitheand
22E illustrate the trigger 16 returning to the open position. [00175] The

r at chet Jaesciaa e sastiaBn camped, He %maiclgmre@ph%swat redgpse thgitpgger diomime theat

| ndi cat %3\%% tbte%y@f?ﬁh%e?ééé@tfhe cng o f%"ﬁ%s%(?? fdﬁg cri % eep{]& f??esﬁx%ﬂ% dgan be

emtted a, an second,
di f f er emgersound, e.g., a |ouder sound, can be enttted when t he pamﬂ 60
engages the tock tooth 112b. As a result, when the trigger 16 reaches the

Erlgget erﬁ@lggﬂwggsb and 3 B%us%gtetoptg e eerlnvglargs%mlbcs)dlﬁlngg gfe an antl-baclt(lppemtec %ri?lsrtnOOt h
in the form of a ratchet. As shown, the ratchet includes a set of teeth 112 formed on the trigger
insert 48, and a pawl 60 that is adapted to be rotatably disposed within the housing 12 and
positioned adjacent to the trigger insert 48 such that closure of the trigger 16 and pivotal
movement of the trigger insert 48 will cause the pawl 60 to engage the teeth 112. The teeth 112
can be configured to prevent rotation of the pawl 60 unti] the pawl 60 reaches a predetermined
position, at which point the paw! 60 is free to rotate, thereby allowing the trigger 16 to open or
close. The predetermined position preferably corresponds to a position at which the jaws 20 are
partially closed. In an exemplary embodiment, as shown, the teeth 112 include a first set of teeth
112a, e.g., ten teeth, having a size that prevents rotation of the pawl 60 relative thereto, thus
preventing the trigger 16 from opening when the pawl 60 is engaged with the first set 112a of
teeth 112. The teeth 112 can also include a final or terminal tooth, referred to as a tock tooth
112b, that has a size that allows the pawl 60 to rotate relative thereto when the pawl 60 is
engaged with the tock tooth 112b. In particular, the tock tooth 112b preferably has a size that is

substantially greater than the size of the first set of teeth 112a such that a relatively large notch
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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] I n another exenplary enbodi nent, the surgical clip applier 10 can

i nclude an overload nechanismthat is adapted to prevent overload of a
force applied to the jaws 20 by the trigger 16. Typically, during
application of a surgical clip, a certain force is required to close the
jaws 20 and crinp the clip around the tissue positioned therebetween. As
the form ng process proceeds and the clip is at least partially closed, the

force r jred tqo continu clos th 20 arou -45 the clip
signi fi g‘gﬁﬁfgfmeﬁg’%‘%ééhe NS @ tﬁ%l’ %3 Jw%mﬁ E’ﬁ’éfﬁ?ﬂhp&b ﬁlfbﬁ WSHHO haga
over | oagize IRBEARMsIHR 5@5} é@@ygw@t m@x%hsm@gﬁom%tm&wn %0ab 88 sél&ntvb@ rﬁc%ee
required to cl ose her wor resi stance

over | oabeyoad H@ﬁp@mﬁo@@znlj [Rher bafétéma@rdtﬂrrﬂaf st ef tr:@tqleaedAtpgrsem sigléed mhbe qiraws 20
L nCr SR oG e B ERRER dn 1 IO oy BELELSBL e SLAGNY L HEEHCEEOEN N

force req ose t preven aCCI w%f t he

over | Oaféem'ElQDaWhHEYBtllAﬁrO&ldufg?&hﬂtéh 140‘ fohhai thansBetR@eraghat aﬂroewsehﬁ paivlfGOQdSYpﬁ'bOSI ng
when the trigger 16 is initially actuated, the force required to overcone
the restSthce of the overload mechanismis relatively low. This is
particul arly advantageous as the jaws 20 are nore susceptible to being

def or meghowhgrriGReY2 /08D iRRRfAteRthetMcKetRRchAfirh Yn GdeOSPREN tﬂ-@ﬁlg%\ﬁefd Radtially
mechanismw | actuate nore readily in the early stages of clip formation

to prevenvedieiordmt pesd P@Bltlph@sjsmwn lncﬁiﬁvéiﬁ,éhypaw{é)rw Iremgpgevibe Aot satof
subst an daef:?‘ll 1I l%aﬁwer rr? (E)’revent? %/t%g ltr egtgggfée fr?e d)pgmg% i*'(ng?/ r act lo%uocfhhet tr ?éer l%e

overl oa an on i cati on o gnificant
force appil tage the paWweo() aviklvaite ph@herfldst det & teétBAl]Zd dxmﬁttlieqiae\ﬂ 60 m&cﬁe(setlml ary

enbodi nent. of an overl oad chan sn16ﬁ%m%ﬂ oded_ vi ew.
omr 5l TOUEh LAt IR RBCIRART STh CORFeI AT @0 SFebeAdhe (5 (o di 3 SbRhich or red
f romt WB?M?«JW ?a%vs%aare ﬁa‘}halﬂn@lo&g RatHe r%ﬁla@d’@{a%bbé}nédt thh@@ama@t&@g!h@ éest“k 68,

pivot Tink 70, and a bi‘asing asse bi asi ng assenb can
i ncI ude2@® tbq:)pavdg(pOps)ﬁree thrOtatehhereb)sallqyomg,)tfedrlggar 16 treosr nlps§4s atad behat

i ncludeg a re exte rethrough for rec unge 4

spring. Je5et B fedyedabnrat ABCEHEr B Hhes o b b e Psposthioh iR 229

ext ends and JURUGSrdid e S deNP6 RAShink2O thRRPen p&Ritishes a head 154a formed thereon
that is adapted to abut against the spring 152. The pivot link 70 can be

general I(}/ 1|75 Sﬁ%@?@he&% rllT?eclthman(;1 ganbaelsoC lg)eucr)c)ln%cgjur%(? tot let 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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housi ng 64 by a pivot pin 156 extending therethrough. A proximal end 70a of
the pivot link 70 can contact the head I 54a 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 wthin
the housing 64 adjacent to an opening 64d fornmed in the housing. Pivotal
novenent of the profile link 66 wthin the housing 64 can be achi eved by,
for exanple, a pivot pin 158 that extends through the profile |link 66 and
is that disposed within a first slot I 60a (only one slot is shown) forned
in each half 64a, 64b of the housing 64, and slidable novenent of the

profil ee dik sBRiMahiy Mcligs. RRUSUNGIYOH fodkeRBlaRrhSdE ey theloEriganl e,
opposed protrusions 168a, 168b forned on the -46 profile link 66 that are

recei vedeghaniinean hase aresistanee thesarelasen ty thaferosireuined tasplosmie jasrs®dd lnn - each
hal f 64%%hel661v9rd9,f thé pe%is AUS L e g\é}erl[o%g gﬂeglﬁglis#'rgcaﬂﬁﬁaeésg%s B fe 'il@!f t06§o§an be

j |
adapted t0 receive a force from Fiming. - assenb ?eaﬁ@ {0 count er
t he for e jiwd 20 inbeasessiTaé ensenod ist evdyeg prefigatslg Skkgly\erdater than thafdreeul ar
t he overl oad, nechani sm 62 uses the spring 152 along with the toggle |link 68
and pi vERAUITehiQ ciese thegaps 48 1Q eV a¢qdental pstratioy of thsrRveripatbmeshgpisty {5 fabout
the pi velRiiPthl 38v50 &L bHBge AE8IMNISsitd\Chen1RUS] is | [ @i onal
aspect,f%ﬁglf%r %Nexéﬁ%gdvbyethe 2%ﬁ%F2§§3395g¥%%§ﬁ§§5E?§bh??§&?fg%red
t hr ough farberetjoiggl te ovenakme Seamglstpiogotf the oderlpdd msctanisimhiatrelativeby k. dhislis noment

i | i file. link i h ' 4. Th hi
nssenl patistladybdaBaRef teifi S Cul I flieinl Bt PR Rimed Wi b8k Bre, o ¢ ne
housi ngopeh orlohlyt phetidMBreEsted JEREs R IBed Rgctainlsatw il achR@dmbreatadilyen teleagyre |ink

roller 54 against the profile |link 66 exceeds the nonent of the pivot |ink
70 and segggfelip fasmagen toymevest dafpimation akthegawe dr Merselyr whelt e jaysddarhg t he
toggl e Lj I o' i t spring
1597 For RN Ie e KAfhiahCEe Battdty hgh Skl BEHOES oL el 2oL e
| i nk 66 barauatd gradcppliciion b sighdicaitifelicegpdlied cethéjagd 2t ance to slide) is the
force required to buckle the toggle Iink 68 and pivot link 70. If the

radi al f e.closure link, roll|er 54 ainst the profile |ink 66

xceeds (BRLTHIBRRIRIREPEEOE: eictbary Rebgliwd R oPflosymisshanimioZ. SroM1g ¢ her
conpr esgesxpldRdSw. NG gbhdraRshetdverlPddahiédhnibintlin Geluelk iaf @Sedidadbotidhg ¥4 [ 00179]
This is shown in nore detail in FIGS. 23B-23C, and as shown the opening 64d

in the foewdineg © hives@da b apd erniaieing pprofile |ink p6,54088le {ink 6813 pivatdinki ng

assenbl VO,ta(Pld ra%lidsin%%@ée'ﬂﬁ)tly bReThe 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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profile link 66. As a result, when the trigger 16 is actuated and noved
toward the closed position, the closure link roller 54 applies a force to
the profile link 66. The resistance of the overload spring 152 wll,
however, maintain the profile link 66 in a substantially fixed position

unl ess the force applied by the closure Iink roller 54 increases to a force
that is greater than the resistance, e.g., a threshold force. This can be
caused by, for exanple, a foreign object positioned between the jaws 20 or
when the jaws 20 are fully closed with the clip and vessel, duct, shunt,
etc. therebetween. Wen thejaws 20 cannot be further closed, the force
applied to the closure link roller 54 fromthe closing notion of the

trigger p&filihlt 6O at dranedeBied @dihirPa §daend N6t0f60b orlly Bite 6k is Widvat) fvnleld ih hen
pivot and slide within the housing 64, thereby causing the pivot Ilink 70 to

pi vot , wAthhlfacedd afiilee bausiigér 154 to compress the overload spring 152. -47
[ 00180] As previously noted, the force required to actuate the overl oad

mechani 90 GRMIGREN Y Blofile ik diemtREGSEFRULLAL 4 Br 'mﬁﬁtmﬁﬁlf@eﬁﬁn 0, which
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profile link 66 to pivot. Wien the jaws 20 are substantlaJIX cl osed and the
¢

trigger tagld l@@&qﬁ@tlﬁ@ﬂl@llwkéétbemw rofates pygkiling &aﬁogglwbmhﬁ%m aypips thes
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152. While. the anmpbunt o e requjred t tuate the over d nechani sm
can be §ruuredfo bugkls taen@g&‘aﬂ fﬁérﬁé gEvof Bnkafq 31 ﬂredacf 9'ﬁttL%3°%? EQ(
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greater than the force required to close the jaws to prevent

70 further compresses the spring 152 as the profile link 66 slides prox1ma11y

[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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deformati on or other danmage to the jaws 20. A person skilled in the art wll
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

di stal -facing surface 66s of the profile link 66, can also have a shape
that facilitates correlation between the force required to actuate the

overl oad nechanismand the force required to close the jaws 20. For exanpl e,
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 frominterfering with novenent of the closure
link roller 54 there over, and to allow a |inear force to be applied to the

trigger [06180DPAE bﬂa&ﬁ)ukllyelotddawé f@Qe rdgaitvEiosludie th‘b@\l?dz?loh@ﬂlele@fnm EiokreReE t O
close the jawms 20 is non-linear as the trigger is moved to the cl osed
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vary as the cam 42 passes over the jaw nenbers 96a, . he profile |ink
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to optlmzetheforce necessaryto close the jaws and the force

necessarprtion ddteyaotlet ink 66 vewdimaite nwé'lﬂmhmlséﬁ t0[p®®18§\1heAtlpfenaweBOth lled in the
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ot her cdh i'g of' “non- | exanp Ut rat es

an overrtqadd ms@dnamlhs mdsblratlmk$ollld’ﬂ 54 h@trmlfmmfoaeaamel uppwggetorbeahe pro@ild or
closure |ink roller 54. The heam 170 can

have a Qk%béé;%{sgrga tﬁg Bgﬁ%w AN Efie wiibingng hpugingid e Resrcama thegepitane 0b one
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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 rotler 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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that, when |loaded with a force greater then the bendi ng nonment, buckles to
assune a lowrigidity condition. The bracket 174 can provide nore rigidity
to the curved nmenber 172 such that the bending nonent increases adjacent to
t he bracket 174. In use, the beam 170 can be | oaded wthin 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 fromthe beam when the trigger
16 is initially actuated, and the closure link roller 54 becomes closer to
the beamas the trigger 16 noves to the closed position. As a result, the
resi stance to buckling will increase as the closure link roller 54 noves

t her eof (RIGd 8} fiemtbet@giag toolligef the clip applier is noved to the closed
position. Although not shown, nultiple beans could optionally be used in a
st acked n and_.t he ternlnal or free en

cont our SRS BRMRDP! REIB R AEP Roka Tiee Faaa o s Medereto SERGFhe | engt h
of the BR&Myue At %%%hhtme@&ordmmwmomw @em,fbdrtsrfshsh %Q?&@h‘l@ﬂb@l@l clip
applier 10 can include a clip quantity indicator for indicating the nunber
of cli p§6¢,éﬁ’atqwaﬁ@;0mmart0ﬁ@rdéwwrum FIGhS,|the vawd%cartl@ayhmcqwd can be used
to indi clinp nin I tygat g .one
exenpl a% lg n QY 06}1{“1%}#}{6 ?e wil! éaa)ﬁgniﬁé cam 828 seso ﬁﬁﬂ%?g%ﬂt}b‘é? %@;t%@b wheel
74 and éﬂhe pmdﬂe:laﬂmts caaaheraibfr.rha?vﬁag a{@ﬁr]a&ﬁ]ndfﬁ@eutvﬂdldisadldaicuvgmmface?éhchshﬁhovvn in
det ai | aIFIGS 24A and 24B, and @%ﬁfhomn it has a generall irc ar or

cyl i ndr fedPreg mafbals pary agdhs rerelinfeiaflpai4 RRtes (eELONRr (R SEME W 1RSeetA 74 i s

adapt ed f P2 TOLRE GrofilENBIKMEES Lur(éd LRk L ER 1688 adani&?offtr?é 1et1hﬁ(re§6150und and

adapted to bé engaged by the indicator actu an | ndi cat or nenber
144, Theuhstadtlaiatmnvmmdahe (ppkr potiion oéthe pa)ﬁ/lahnleﬁ@lscshbstmnfailguomamm but in
an exe e indic

contras rﬁ‘@ﬁﬂ%‘lle ‘“Hé?oa’{m‘ﬁ{}r HPrL Aol %Strtli‘e B“’E;d?e '”3?%6@5‘8 ha?“‘.rs%lvaréet%%op"t[‘n%}‘aw’f fers

from thed hendidider ofihdr i@ hhigdeLaah ®e uvdtiaslopifize [tROBB&E] nebtscary 25 cliobd st r at es
the exenplary indicator actuator 76 in nore detail. The actuator 76 is

adapt edja"s A9end thedqpieycerssiip s tyite e 9veTtad masBNgN 12 and to couple to the
feed link coupler 50 and nove as the feed bar coupler 50 and feed bar 38

ar e v egh| gACA R Ef@brﬁ‘éﬂlb{ed ltnhﬁe hepdli l?@l&&éppr&:@atté’%faptrhe 69erfAl bR cah LRGN USi on

146, only a portlon of which is shown, fornmed on an inferior surface

t her eof varmty ekaetberdionfjguratienst By wayedssnSofitiipemsplo EGESD thstrgesanul ar

flanges 0\5/c9rgoad ?n%%ha%ri]sm 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.

- 49 -



the feed bar coupler 50, The protrusion 146 all ows the indicator actuator 76
to be engaged by the feed bar coupler 50 and noved therew th. The i ndi cator
actuator 76 can also include an engagenent mechani sm 148 fornmed thereon and
adapted to engage the teeth 142 formed on the indicator wheel 74. As shown
in FIG 25, the engagenent nechani sm 148 on the indicator actuator 76 is in
the formof an armhaving a tab forned on the end thereof for engaging the
teeth 142. [00187] In use, the indicator wheel 74 is rotatably disposed

wi thin the housing 12, as shown in FIGS. 26A-26B, and the indicator
actuator 76 is slidably disposed within the housing 12 such that the

engage chan sm 148 i s pos t|on d adjacent to the indi tor wheel 74
and threTFO%gg‘gﬁPlﬂ%‘i’t ?fei‘ﬂ‘@p@k)f%fﬁ imERly fh P RYera a]ecg‘p@QPP?f&[(}&aBF“ eaglip housing 12
i ncl udegy il 1H8§Q¥Vor1%@mdﬂ&hﬂ'§%etﬁﬁﬁ{b@! & d1ips rd%awhglme Hé\ﬁé@io awqaﬁ§ Sariddst he

i ndi cat or wheel . As the trigger 16 is noved - t he cl osed position

and t heter:}m;@uebaan b@quﬂécr ing@ajegheraneatitydifsting tte;nalmm FIIGSM Yidy-8p ilstratapee 76
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resul t a ene rac
engage h@@n@é%th 142 on the indicator wheel 74, thereby cau5|ng t he whee
74 to rotate as a clip is advanced into the jaws 20. Each tinme the trigger

16 i t t. d 20 t. i 2 h t, t uat
79 1 ot AL Hhe ARG Tnechbrs i dubinlGs RS« &laut 3o ARAB ety o
clips | gdderalll REcEIVISERAMNGI %E@fhap@éiineg-éléen%l HheyapsliteaiQf thwivaed) 744s Wil |

begin to appéar in the window 12a formed in the housing 12, thereby

i ndi cat heagteddo rdiate.udhe Wbﬁét”mﬂlt}deatefe@m}@Iﬁmdrtb?marnundm@ adapred toshe ng col or
pad 144 can py .t he n 2 he supply
e dep! Stabe BobS UBRRR LRslh I8 My AP aRptisr St AR RReEe8, el 74

can i nctdndavan vaidty obagKigpratioRs baoih ameiehqilaﬂy&nfbddﬂieﬁdthb@ndjéaﬁ(\ﬁﬁﬁémbdiﬂ44
i ndi cator, wheel 74 fromrotating in a reverse directi ﬁ
count er Bdn BERAITE 8 A TR FO o5 PRG hviag #6011 § &n OEREEARR 16kt diers figBckup

nechanlgﬁy&ﬁgnmg%ygqumgﬁb@®mﬁp§4conf|guratlons in the enbodi ment shown in
FIG 24B the indicator wheel 74 includes opposed arns 73a, 73b that extend

substantially parallel to the axis Y. Each arm 73a, 73b has a paw 75a, 75b
formed BW186Idilet 31 Uivsisatesethel cxdvenl e findipaser acsla@daéuremomﬁeémbaﬂ@ w@a&egﬁo‘ndu ng

I T A e
housi nganPmadj Acksfeed bartdo@pler 50 and feed bar 38 are moved. Accordingly, the indicator

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

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

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

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

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

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

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

[00187] In use, the indicator wheel 74 is rotatably disposed within the housing 12, as shown in
FIGS. 26A-26B, and the indicator actuator 76 is slidably disposed within the housing 12 such
that the engagement mechanism 148 is positioned adjacent to the indicator wheel 74 and the
protrusion 146 extends into the feed bar coupler 50. The housing 12 includes a window 12a

formed therein for providing visual access to the indicator wheel 144. As the trigger 16 is moved
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wi ndow 12a. \Wen the indicator wheel 74 is disposed within the housing 12,
the arns 73a, 73b extend into the circular protrusion formed around the
inner circunference thereof. As a clip is applied and the indicator wheel
74 is rotated, the arnms 73a, 73b can deflect over the teeth in the housing
to nmove to the next position. Wien the indicator actuator 76 slides

proximally to return to its initial position, the arns 73a, 73b will engage
the teeth in the housing to prevent the indicator wheel 74 fromrotating in
a reverse direction, i.e., returning to the previous position. A person

skilled in the art wll appreciate that a variety of other techni ques can be
used to prevent backup of the indicator wheel 74. [00189] As previously

nent i ongglihe tRBeSpsAioRahd ele Re@BRlcb@slerldd is AlovBEdivaRY thOinARAY aduief 16 wlIl Y or
fully closed clip to a surgical site, such as a vessel, duct, shunt, etc. In

| apar os@lﬂypélsﬁiﬁd W1@ﬁb@£q@é;biarc383mdgfé¢q/baraomm5|0 Arﬁcqr§$tdhthe§nmmh t he
atient' ess

ort 15Tty 48 SLAYE-ARARTR %6 3R REC R o) 1 22 o MEMINE e PO 221

skin i ndnesebgvrcansnngﬂhe maelgﬂwalrotsuetaea cmS iseadvaheed ngoﬂmr]gmm Ipachemetthes it i s

necessary to ease bl ood w .t hrou ssel.s.or ot her cts nd sone
Br ocedurHEscirk§ SagaRH I FantSbe e SN gp s K0. B (i AT dh o ik Sobe. used
to cri rrmmqéaeor\méleﬂa Whérpthé@ﬁygleppm@ssmm tht éllB@le\fle&&%bntrﬁ@lﬁgEQbf‘ &, a
surgical clip ap £ ier, such as cli'p applier 10, can be introduced through
the canfdipmtherin edienrwhesk74 wilf b@m@ohppmronthhewadmgwaﬁor@cd@th@hwmgtlﬂon t he
b aort 1o SRR G AaREp el i S B S e col Gl t0iF 080 SRLER AR e
16 can hﬁwfedheoampyalﬁsadntr@wmuszelzav&iehmd@lpbepﬁﬁmededbet ween the jaws and
positioned around the target site, and to cause the jaws 20 to close to
crinp t I p. pendi n on t i nt ended use o he .cl.i he trjgger 16
can be E 1 %LIIDIWD%EE?}‘&F’@ ry 8’§‘b?‘ﬂa’ieﬁta{h§d“ Eﬂt?rﬁﬁheelaﬁ‘{j?%‘llédg irbackdP pawl 60
r eafﬂ' n%et‘:lff%lstnpfdhlétt 1%9@5;{%& tojp@%ﬁnpﬂhe 'ir{dlc(?nlt?ﬁl}‘ \Am%elf'?fl flh?fn ?&lﬁﬁ}%t 13‘1 reviR duteE!lcggef 16
is en released to release the partially or fully closed clip,

pr ocedued. @gaunier- clp@@'@@@t degetipn, r@ét@re@rwqﬂva@edpb\(fyleahmmti backip mepfpiglsn[ @0190]

Cne. ski LLed LR R huhddns SRR ESHRLE LWCARGT LSe o B B ATk AR 9P of

i‘on ove-descri t he
i nvent i edtlides apvos&doarbe 73k, M3beakht laxten&\ttaatstahﬁeﬂlyl;ﬁmep@rtm sk At |Back Bewvm3and
descri bed, except _as i ndi cat ed t he appended clains. Al publications and

r ef er endédhesiaray! fes-didh f%l*@%’)@&%@%‘ﬂ?"ﬁt redihgphthatis Hé‘l‘%‘?%tot??g?@f erence in

their 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. Asa 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
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entirety. [00191] Wat is clainmed is: -52 CLAIMS: 1. An inproved endoscopic
surgical clip applier having jaws which close together to approximte
tissues to be clipped and a clip advanci ng assenbly adapted to sequentially
advance a plurality of clips into the jaws, the inprovenent conprising:. a
portion of the clip advanci ng assenbly including a pusher nmechanismthat is
disposed wthin a clip track and novable toward the jaws to advance a
plurality of clips sequentially into the jaws, the pusher mechani sm bei ng
adapted to generate friction with the clip track to prevent unintentional
novenent of the pusher nmechanismw thin the clip track, and being adapted to
move when the clip advancing assenbly is actuated to advance the pusher
mechani skindh@sien toythe 2urgithisitendoies dpiifg Sugigil adcedlreit doiEceRaryab cedsablvod
wherein t he pusher nmechani smincludes a protrusion faornmed thereon and in
cont act TRt througl the vepsetsros Okher dugge 3o 301Be PPN Mk e ireTBe B o ashpneld 3,

The endqQgGcRR| &{Paéeéh%&% WSkd ® c%ﬁ%ﬁ:l th€Vel of 'tc?éeghrhhé’%%?@o'lhé P&sdusher

mechani sm1 ncl s a deflectabl'e tang forned thereon and bi ased agai nst the
clip tradskodmghenernaiel ¢lin appiion svahtas ctipepmier PO, cam e katroducetiterogghiths copi ¢

surgical _clip applier.qf clai. wher ei he defl ect abl.e tang.incl udes a

102 or e &R ot R flothe MERTNs SR BT g0 A RBE R Tt he
clip tragkt, & othtRBu@NTAS 6Ok 6topUBGRE BlcilRAte PosiiiiHin£6f tAE jas@0rdundWheagien t he
pusher nechanism has a cantilevered configuration to generate friction with

t he cli pite.r Beadrigger Ifisan Hiea bs aeiypied susayscasiincoibg adyasiced betypercthg jayysandwher ei n
the cli e I # f i -m@b endi ng
t her eal R%?agﬁé&ﬂﬁg?@ﬁ%q$h§Egﬂ§ﬁ%fa%%é&§%§§%??nggﬁ?éggwéhgglposéﬁn@é%meen

t he opposdit isicddedalsk of thé.cliphtbe evggos togindepartgilg attuated ps aphitatet byothe cl ai m 6,
wherein the opposed sid | | s Dbi th u r _mechani into

subst anel Py SORETApSa E Duet ot ol othT O of Teah Ry apfed, The

conpr i sigigher 18% then released to release the partially or fully closed clip, and the procedure can be

repeated if necessary to apply additional clips.

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

entirety.

[00191] What is claimed is:
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a housing having a trigger novably coupled thereto and a shaft extending
therefromw th opposed jaws forned on a distal end thereof; a clip track
extendi ng through the shaft and adapted to retain a plurality of clips; and
a feeder shoe slidably disposed within the clip track and adapted to advance
the plurality of clips through the clip track, the feeder shoe being
configured to generate friction with the clip track to resist unintentional
novenent of the feeder shoe. 9. The surgical clip applier of claimS8,
wherein the feeder shoe includes at |east one protrusion forned thereon and
in contact wwth the clip track to generate friction with the clip track.

10. The surgical clip applier of claim8, wherein the feeder shoe includes a
def | ect atilgiMstng forned thereon and biased against the clip track to
generate friction with the clip track. 11. The surgical clip applier of

cIa|n110 wherein the d&flectable tan includes.a lip forned ghereon and
adapt ed 'to enfeg@ ey e GRYUSPRIRA 2K '@@@P‘ff‘dﬂ‘ﬁié'agﬂwst%@c‘&ff"r’f? ORYBK 1012 The

surgi cal gséokpn@@msh@srto%fe cﬁbﬁedrgnaq,cnlwa@\va%mgfa&%m%ly RiapleB e sd n&ht&ﬂg%gﬁégcé east

one surf rotrusion fornmed thereon and adapted to engage wt
deflectabﬂwahHHQCbmsmhehéﬁedeme$hpwvmn@8Comhemsgrg|caI clip applier of claim
8, wherein the feed has.a cant,i,l g{ed co uratlon%%o %enengte

friction wtH#PPRET ”be ‘rpaaé’%anci% 5y fichice 2 %‘15 BF”‘&’Pt ANY

wher ei n wikten & bliptradkedmld mdlabldesard tisdjpRetd ac&umd‘eaaqﬂuﬂadltyfbfcﬁppﬁqemﬁn;ﬂmwval I's
extendi ng thereal ong, and wherein the feeder shoe is, slidably disposed

bet ween hisWsgheREGCN gD eingdantyd tasgpngrateArictien yith s ligrtragk tepraysmt 14,
wher ei n dﬁqhﬁe&eﬁameﬂeq@mhé ﬁushbﬂﬁeéhafas&%w th%faﬂ trabi0fd aelﬁggéatp@éattba' ly

V- shaped cross-section . surgical clip applier, donpri s a housi ng;
a shaft moseervignmige ¢lipordveivenghasssnlny jis achtedito sdvaamjthseomd n]ealwmsﬁmdlmﬂy on a
distal end of the shaft and adapted to receive tissue therebetween; a clip

E:Ir ?gg egﬁendlﬁgg en@orsgcl)]pgp erEnecalscrl]%faE)p ier of alg%? § edhérgnrt}?et &Jlsﬂer mgclhglgigrlnlirgéfua%fs a
protrusion formed thereon and in contact with the clip track to generate friction with the clip

track.

3. The endoscopic surgical clip applier of claim 1, wherein the pusher mechanism includes a
deflectable tang formed thereon and biased against the clip track to generate friction with the clip

track.

4. The endoscopic surgical clip applier of claim 3, wherein the deflectable tang includes a

lip formed thereon and adapted to engage a corresponding ridge formed in the clip track.

5. The endoscopic surgical clip applier of claim 1, wherein the pusher mechanism has a

cantilevered configuration to generate friction with the clip track.

6. The endoscopic surgical clip applier of claim 1, wherein the clip track includes a support
surface with opposed side walls extending therealong, and wherein the pusher mechanism is

stidably disposed between the opposed sidewalls.

7. The endoscopic surgical clip applier of claim 6, wherein the opposed sidewalls bias the

pusher mechanism into a substantially V-shaped cross-section.

8. A surgical clip applier, comprising:
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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 being biased within the <clip track such that novenent
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. 17. The surgical clip applier of claim16, wherein the
clip pusher includes a biasing nechanismforned thereon and adapted to bias
the clip pusher within the clip track. 18. The surgical clip applier of
claim17, wherein the biasing nechanismconprises a protrusion forned on
the clip pusher. 19. The surgical clip applier of claim1l7, wherein the

bi asi ng nechahosdinCluvirid segger meheblyewiplel thekd gnd o sHEECex@shding@hérbfrem prthher .
20. The surgical clip applier of claim16, wherein the clip pusher has a
wi dt h t REPOFdiaysdatneqd ontadipfabenditbiiertor the clip track such that the clip

pusher is biagg it h }E&h [ I8 o] [ plifer of
cl aim 16, vvhgr gﬁgwiliet{hd? tﬁg ﬁt%ess géfgneotzjgﬁaggggg% %\rﬂrlnlg%ﬁg)l“gﬁ# BPC%’E’S ded(ra to
create a bi asifeegerf shoe elidmbtysposecheiteinitiee ¢lipackk andladapeedab iagvanostheplurdzty The

ool 9t e 0B bfieuB e P o Eihsb B pro o BERR el bR VR P 1

pl anar prek id esistuni@entional movement of the feeder shoe.

9. The surgical clip applier of claim 8, wherein the feeder shoe includes at least one
protrusion formed thereon and in contact with the clip track to generate friction with the clip

track.

10.  The surgical clip applier of claim 8, wherein the feeder shoe includes a deflectable tang

formed thereon and biased against the clip track to generate friction with the clip track.

11.  The surgical clip applier of claim 10, wherein the deflectable tang includes a lip formed

thereon and adapted to engage a corresponding ridge formed in the clip track.

12.  The surgical clip applier of claim 10, wherein the clip track includes at least one surface

protrusion formed thereon and adapted to engage with the deflectable tang on the feeder shoe.

13.  The surgical clip applier of claim 8, wherein the feeder shoe has a cantilevered

configuration to generate friction with the clip track.

14, The surgical clip applier of claim 8, wherein the clip track includes a support surface with
opposed side walls extending therealong, and wherein the feeder shoe is slidably disposed

between the opposed sidewalls.

15.  The surgical clip applier of claim 14, wherein the opposed sidewalls bias the feeder shoe

into a substantially V-shaped cross-section.

16. A surgical clip applier, comprising:
a housing;

a shaft extending from the housing;
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first and second jaws formed on a distal end of the shaft and adapted 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 being 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.

17.  The surgical clip applier of claim 16, wherein the clip pusher includes a biasing

mechanism formed thereon and adapted to bias the clip pusher within the clip track.

18.  The surgical clip applier of claim 17, wherein the biasing mechanism comprises a

protrusion formed on the clip pusher.

19.  The surgical clip applier of claim 17, wherein the biasing mechanism comprises a

deflectable tang formed on the clip pusher.

20.  The surgical clip applier of claim 16, wherein the clip pusher has a width that is greater
than a width of the clip track such that the clip pusher is biased within the clip track.

21.  The surgical clip applier of claim 16, wherein the clip track is sized to deform the clip

pusher to create a biasing force between the clip track and the clip pusher.

22.  The surgical clip applier of claim 16, wherein the clip pusher is deflected by the clip track

from a substantially V-shaped profile into a substantially planar profile.
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