CLI P ADVANCER MECHANI SM W TH ALI GNMVENT FEATURES CROSS- REFERENCE TO RELATED
APPLI CATI ONS [ 0001] The present invention is a continuation-in-part of U S.
Pat ent Application No. 10/907,763 filed on April 14, 2005 and entitled
"Surgical Cip Applier Methods,” U S. Patent Application No. 10/907, 764
filed on April 14, 2005 and entitled "Force Limting Mechani sm For Medi cal
Instrunent,” U S. Patent Application No. 10/907,765 filed on April 14, 2005
and entitled "Surgical dip Advancenent Mechanism™ U S. Patent Application
No. 10/907,766 filed on April 14, 2005 and entitled "Surgical Cip Applier
Rat chet Mechanism " and U S. Patent Application No. 10/907,768 filed on

April 14, 2005 gdpeyrhvANeER' MHCH ARISMNEW ITHS KRGO FEATORAS gnent

Mechani sm " These references are hereby incorporated by reference in their
entirety. FIELD OF THE | NVENTI ON L 2] The present invention relates
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FIELD OF THE INVENTION
[0002] The present invention relates broadly to surgical devices, and in particular to methods and

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

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

instruments are placed.

[0004] One surgical instrument that is commonly used with a trocar cannula is a surgical clip
applier for ligating a blood vessel, a duct, shunt, or a portion of body tissue during surgery. Most

clip appliers typically have a handle with an elongate shaft having a pair of movable opposed



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 handle an overload applied to the jaws by the trigger under a variety of
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[0006] Accordingly, there remains a need for improved methods and devices for applying

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

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

crimp the clip positioned therebetween.

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

and that is adapted to drive at least one surgical clip through the elongate shaft. In an exemplary
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shoe can be slidably disposed within the clip track. [0009] A variety of
techni ques can be used to facilitate distal novenent and prevent proxinal
novenent of the feeder shoe. In one exenplary enbodi nent, the feeder shoe
can include a tang adapted to engage the clip track to prevent proxi nal
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
to nove . i Lol §i 1 l1y. [0010]
In anotﬁ;elir;!&jéIfn og@%g%?%q?ﬁggéf%%%g 682%% ﬁeégﬁq}ﬁg%ﬁggngﬁ¥§ggagg%§slidably
di spos eproxinied meivementhf theufpéded shag is hubstaniiglygreented. Thaelomgate skaft capfalsohe

trigger.t rd.a closed ition i a ted to advance I’)EIPf ed. bar

di stal | Wﬁ’ﬁgﬁéwtréﬂﬂz‘ﬁmﬂs thetgin ?“é‘eaaé?te‘gﬁgséaﬁﬁt L?%\tﬂ“{-‘as“%ifa\in& _-oﬁ’edfﬁ‘_%‘%ﬂ i miting
exanpl eshoelRén bEaMabIF dipaseddRitiin vl i@ thadk t he trigger by a trigger insert that
is mted to the trigger, and by a [ink that extends between the trigger

insert and the proximal end of the feed bar. The proximl end of the feed
bar canl00AR] A qariey ebigphriguasican be used de frcdidate distabmeyeraery ang preyePrefimahe | i nk.
The fee I i u I avi : i
adapt edg"’?égﬁee“?\gg%‘g fge(aglfl gsht%g ﬂﬁ%@t&g@#%}yan tdgﬂ éé{rt{kgg?ét%ﬁ%d%?g? %{ n %lg% 4 t:aﬁgp into
t he j awadapted tc engage theekip tqatlatoypreembpodix it moyvembre of gedfedder sloenviden deaiped t o

initiate ad di stal-mst .. clip iptg.the | [
ot o ¢ 1 v oot e EmeR e b i fsupdrer®) HRefin #8K' Bbon ment.
a clip pdiaesdvetal apéﬁg%lmnﬁé_arthaémaﬁﬂewviag el thnd torpRer@ht Profiial infodbmerttlof P
applier is provided. The clip advancing assenbly can be used with a variety
of sur gthedeedet shoe wathin the ekp trpgke | ln@notherrerermplapnesbedimentibie fgeder shae eafe
I [ | iD: ' | [ i.p.track
Chat i o nyER R0l AP LB ERYEIRIGDT oS Bt (iR RTAMORTo Ehiehe

adapt edtheang! to dalvk yhenfaéder tletdistaltyl witentthaifed bads oveddstallp. a di stal direction
to nove at least one clip disposed within the clip track in a distal

directigp. The feeder, shoe can jnclude, in.one -3 exenpl.ar nbodi nent, a

Fang. « A0 LI o BEee b B 6 cloREAE Mg o i s TR AL B EPRRFY o enent

of the f{iRREILANITRAEIIS tht frigdee suchitat io¥eientdehelthaer itGwad ARIAE pSsitdd i9W

di stal nmovenent of the feeder shoe within the c |(§) track. The clip track
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can i nchdagteddo pdvgned the Jeedfbangisially erabyadeancing the feeder shoe distally. By way of
non-limiting example, the feed bar can be coupled to the trigger by a trigger insert that is mated

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

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

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

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



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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end of the feed bar can include a coupler that is adapted to receive a link for coupling the feed

bar to a trigger of a surgical clip applier.

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

a substantially fixed position.

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

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



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 nenber. In an exenplary enbodi nent, the resistance increases
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[0018] In another enbodi nent, a surgical clip applier is provided having an
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force-receiving surface can include a first portion that is adapted to receive a force for pivotally
moving the force-receiving member within the housing, and a second portion that is adapted to
receive a force for slidably moving the force-receiving member within the housing. The biasing
assembly can also have a variety of configurations, but in one exemplary embodiment the
biasing assembly can include a spring disposed around a spring post, and a plunger slidably
disposed relative to the spring post and having a head formed thereon and adapted to compress

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

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

upon pivotal movement thereof.



thereto, an elongate shaft extending fromthe housing with opposed jaws
formed on a distal end thereof and novabl e between an open position and a
cl osed position, and a canm ng assenbly disposed within the housing and the
el ongate shaft and coupled to the trigger. The canm ng assenbly can be
adapted to apply a closing force to the jaws upon actuation of the trigger
to nove the jaws fromthe open position toward the cl osed position. The
camm ng assenbly can also be adapted to transfer the closing force to an
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
cammi ng assenbly. In an exenplary enbodinent, the resistance of the overl oad
mechani o1 $9h LRbRERIHoirRerk Of Sufgit4t ‘&Hb El?ﬁle; f3 W@ed’f Hh%ldg?a\f’{%vfaﬂ&m hGafean
position toward the closed posTtion. Wi | e various techni ques can be
used t ofoc pwperémtgtweldeadmf raglcamgefntcle ylpplcedtth@w\xﬁ itheocddigp applierh dmosergxemplasye

exenpl ar ve to

© Py SnfbtRe B8 Sleetener BRIl %aR TR sholUE Ravid Zlrl e Byl F45RY, o o

the caniticies, a@élsﬁgdaé shaifiex@p@nigdebntthe Bd8silidRith OpsRed RORIfvinkd ol diggkendf t he
overload nechanlsntas the trigger .is actuated to cause the cammn assenbly
to novetherse Trmowabmetwrén@a@ﬁerpwttqw ta@wmm%n ancha eanIping;asseally The
force-r a reS|st
rovermene st ARG AR Gland iR Eal Ol BREAAPICAT SRR TRECEAER |}

trigger assemlziy:tcarabestdapmd te appdea closing domae wghajassembblyatttoathmm theetriggdinte to the

force-receiying s e and to nmo 03| ion toward
the ol o08YF 6 e T BB posifor e clobaty e p GTENE SRTOHURY | oac
nechani 858 edilapted kd'@ﬂlsﬁar Md)ﬂ%]ﬁ?dél t6dn oaerWa@fﬂelcﬁarﬁdnﬁl Klsﬁééeﬂ thi/n #ed
pivotal |y di sposed therein an aving the force-receiving surface forned

t her eonhawsigydsn thecﬂt@@lga@f@deateatebthaﬂ a gysistAnag of the puerlqad maghamigndhanls. The
force- C [

recer ve AR F ROl RaSecitl il itEmBaly oot BE¢MBhet SrACBRLRAY D
housi ngmedndism coaehrd tpo lfdrcemqnnlnaitomo\adbqajhwsl from the epem pKBltE)nftOWﬂIﬂ theor
slidablé ngvina the force-receiving nenber within the housing. The overl oad
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adapted to pivot upon pivotal novenent of the profi
mechanism, in one exemplary embodiment the camming assembly moves relative to a force-

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

jaws from the open position toward the closed position.

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

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

[ 0021] Methods for applying a surgical clip applier having an overl oad
mechani sm are also provided. In one exenplary enbodi nent, a closing force
can be applied to a pair of opposed jaws forned on a surgical clip applier.
The cl osing force can be effective to nove the opposed jaws from an open
position to a closed position. Wien the closing force is greater than a
threshold force of an overload nmechanism the closing force is transferred
to the overload nechanismdisposed within the surgical clip applier. In an
exenpl ary enbodi nent, the threshold force of the overl oad nechani sm
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menber javs fgmad ooesuwgidal cli appbiet. i the cbdsingferce canr beefifestize td mgveethe wppased t he

force-recei.vi ng el enent.s can ,pi vot .j.f t cl.osing force is qgreater than the
{ b ool FEPLER Sspaonfian bl ppulion et e gl Phe Bl bR BlBRE port on of
the for@eshéle ety bfdh RleflbRnecHahRnf e cRos@dBicY isganelcedd id the@dRerddadde i f the
closing force is greater than the _threshold force. In an _exenplary

enbodi nia¢hanismedisposesswishia theorusgical slpippRiET-t 19 apievemplanicembadiment, e dirgshaly
el ement g & Af%?émleflaéh &Q&ah{gglgggfésgs Ls%g g.v&s%?élfnﬁ%h frGm3h 'oglé‘nc #‘ﬁ(iﬁn toward

force-receiving el enent. n ot her aspects, a sur ip applier
i s provthdebbsadmbsitioncan i ncl ude a clip advancing assenbly coupled to a
trigger and adapted to advance at |east one surgical clip through an

el ongat a&h.e t endi ng from.a housi ng, and clip form.ng ass %PI coupl ed
o at  RgRar Ve SV s et S ot Syl eSS e EREH i 2l e
of the @konGhag nfddRdisnh Gard MEIY&a FottgteReiving@lenient thatis alad&Plo récdivdaie coupl ed
to the housing and adapted to actuate the clip advanC|n9 o

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

element in response to the closing force. The surgical clip applier can include a camming

assembly that is adapted to apply the closing force to the jaws, and that includes a roller member

that rolls across the force-receiving element as the closing force is applied to the jaws. The

threshold force of the overload mechanism can increase as the roller member rolls across the

force-receiving element. In particular, when the roller member rolls across a first portion of the

force-receiving element, the force-receiving elements can pivot if the closing force is greater

than the threshold force, and when the roller member rolls across a second portion of the force-

receiving element, the force-receiving element can slide if the closing force is greater than the

threshold force. In an exemplary embodiment, the threshold force required to pivot the force-

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

[0023] In other aspects, a surgical clip applier is provided and it can include a clip advancing
assembly coupled to a trigger and adapted to advance at least one surgical clip through an

elongate shaft extending from a housing, and a clip forming assembly coupled to a trigger and
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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 mechanismthat is disposed within a clip track and novable toward
the ja i f aGl th al ] | The
pushier - RepRAAAAAE, Fow Rl Bl i lond d AR Rent shih B, LBF slofieal 0% o
pr event cllmﬂﬁteerigg'eonat be‘rmuph:dmb thethousing pnisduaptederivhmts thewlip hdvancinge cl i p

track, but it c ted to nD e when he C advanc ssenbly is
et uat ctpsrpbly 266 s lo THETHE SrER: o ket POmPIAT PP Pmet SRS Eg PRLSar | ous

t echni qyRgerftRANstBRs B?ﬁ‘duétfbngqmehi’égﬁr éa{nltktéf@&nké&b‘éaﬂﬁte%dw%%ﬁraﬁéﬂ@am sm and
aclip track, in one enbodinent the clip track can inclu one or nore

pr ot r ushsseEbly dumgtthetftters@cgh OQMuatwnca;ﬁtlta@n bgieffactivigdo petudfe themé@tfamlggn to

gener at gssgr“)lﬁtdlh i choHtg %P% f acbl]qaglgt'f gvrlltklg Pelﬂgrg dmﬁ relgmqg th'ee adtv usher

mechani sm'ca her eon an b 145 e gai nst
t he feeass&ablyt o generate friction with the feed bar. The deflectable tang
can include alip forned t hereon and adapted to engage a correspondi ng

id f th f th di th
roopent Loy otheh B R0 BitpR L eiet] UBapRS fty PURT SR a5 PRV 0y wi ¢ 1
the cli gnihteAidnal ¢1ip MpLatRADRA exBRBle d@m@@%lﬁg sfan@ddvicee th 8Rcleehpirong a

| ength of the clip track can bias the Eusher mechani smfroma substantially
V- shapegmboedizent, %ettglnc@in:llp pplies isprovidechhaving a/clip adyprging esserpbly yatta pushert her eby

generat fneata];urs'm a A3 dhé\?slgﬁ 8*]1%{1 a é/lgyt trﬁﬂ%h@ﬁt ?rﬂ? Po%a%aﬂlte %)L!cld%ncgl clip

applier s provi gger coupled t hereto
and a splafdlityeottotipslbeygeritiadiy éito oia jaivs. hTmo;mtsadne;caerﬁ@mbdadvptea to derkae  end

t hereof . A CILR track extends t hr ough the shafté&nd is adapted to retain a
pl ur al j friptign withgheglipdeack t%regtmgmwéﬂnﬂetq FoNpBeRtat thepysherdpechapism dthin f eeder

shoe sl th@%ﬁ#; Yradl, BROE Eh BY édegt@d td R0t When thé & %e ; ee@%’é&%&rﬁﬂly iadiMénee the

plurality of clips through the clip track. shoé can be
advance the pusher mechanism distally.

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

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

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

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

ot her surface feature adapted to generate friction with the clip track. In
ot her enbodi nents, the pusher can include a deflectable tang with a lip
formed thereon and adapted to engage a corresponding ridge fornmed in the
clip track. Alternatively, or in addition, the feeder shoe can have a
cantilevered configuration to generate friction with the clip track. The
clip track can include a support surface with opposed side walls extending
thereal ong, and the feeder shoe can be slidably disposed between the
Opposedct%sdq\ﬁ@kﬁrgrcaﬂa@ @gﬁ&%ﬂ aBb AR\RIelaSe &RPshdRishdaby! lefycﬁ@ﬁlﬁrlthﬁmgclflﬂ om a
substantial 'y V-Shape oss-section into a substanti al stral

cr oss- stratk and adapiesdt @lﬁ;ﬂvg@n reaplimaljtyfafictips trough Gextip traqky§ e fpgdersboe can be
enbodi nent L QVvi ed havi ng a_housi haf t
ext end ROIEEATY Refle iR offa Sip RaBR ST Filn@RoRhal SR Bfe SREng o
the shafHoeaMer AR the fe@lef SioRiane/of theUP trablecMmbntIu@Ed leadt Giel dT atpr@elsion,
extendlng t hrough the shaft and adapted to retain a plurality of clips, and

a clip pdefirstable tang o athgs ukfage feﬁ@r%aqapteti togsaceifriction with thoclipdaske &n t he
plurali eﬁe&{mﬁddﬁrﬂé}] egélﬂh%r c'aﬁ‘bl 'uldQ dfeﬂ ‘ﬁ? H%%t{ﬂlalﬂ?fohhiéfhepe@gaﬁ@cond

jaws. The clip pus ase track such t

rmverrenadapfedtth engaige p cpnnesdpendmg rlpgaefoernecbni thmélq&stsaca ﬁédiremmtwdy, @pphddidon,o t he

clip pu S reater t han, a asi.ng, force cr.eated. lip

pusher - Hitdeeder dhog e Hvp dekntiptg % forTigiaHen o Shieis aEBUn AP WoHE 509 p

pusher gigtradkCatl 4R 1Rl i sapporsufedwith Sppdsed ﬁaéiwaHMt@ﬂﬁhgaﬂ@keaea@taﬂd tHeO bl as

the clip pusher within the clip track. The |a5|n%*nechan|sn1can be, for
S

exanpl efeedersher ¢andiesHdabdy ﬁh@plosgqiu betwser thie ppmﬁsﬁ sidewalis. hgeppesed sidewaliseag
formed g% h@%ee%lef' shog Ii‘l% & Subs aHtlaaw-s?aeﬂé? g g?&:{lg? 1nttgI sﬁ:lls tlgl;lg {}Fatl He an have a

width t an a w rac suc fi6 clip
pusher m$>ssb$eaﬁ@1:j thMréHylg%nél’a&ngfrlcpoﬁ.r ack. The clip track can optionally be
sized to deformthe clip pusher to create a biasing force betmeen t he cIip

track a e cIi usher. In an ex Iar enbodi t,. th

et | et BBl ascandheR epbatineahanireoait et BOSEAGRing 2 SorreaBhit 1 om a
subst angi@dig o hmﬁdlsmFoﬁﬂsi aﬁthsec@dgmm,fmed ol 4 Aistaf BRFoS tRE ﬂfdﬁl #d alipRéeby
generating friction. - 0029 et another enbodinment, a surgical clip

appl i er td recepyetissueiiershetivieen, extendingstheaygh the shaft and adapted to retain a
plurality of clips, and a clip pusher dlsposed 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[@d%%t arfdtheBmBb&RNL, Q%ux%ib‘éhclfﬂiplié} ié‘pl%‘mﬁﬁ ﬁﬂ@i_&ll_%"féa)’uréd foprevRASd tion
while allowing the Iinkage to nove proxinally. [0030] e prel oaded j oi nt
can havdipfremdaling owfduciogforgation.i larone ekerplany eorbedimmnb dinimproved endoseapivaded

joint is_a hiasing.elenment at_is ad ed to he c ressed by th ush rod
o ng. SerBieh s R SR M e, R SR Sk St Bp RIS B e ¢ o

t he pusblipped, ayheh rddiapted Goelbsd the jadaS 4 irikigbnadapred echctubiethbipast fod, #ideinent can
be, for exanple, a cantilevered heamor a spring. I.n an exenp| ar

enbodi niaghet mechapismadapted tp prevank thetrigger fiom opsaing during aldeas 2 BPRRBRt 2ar e

di sposeg ;W L : j i i :

canti T ouSyEHEe, Bt ol Fmhel (okeithe AN PRENGN SiRarE Bl e

di st al | pushThétorthe aieger abhegireloadedtjdionialeffyctivadcd mdintain thggaws or mdstantiadlyei n and

S0oP" ks EB BB ST APE BF e b A b SRS, b pBo b
adapt edrdifin Rp&viaIy forMed SR bét@eéd MBYavisu I The pﬁ&éﬁ@lﬁ:@ﬁoﬁﬁtﬂﬁn als0®3 hflaptet tpet anot her
enbodi nent, a surgical clip applier is provided aylngaa handle with a

shaft esebin thy puferodfip @ sybstangially redenrpstion avhilie allawingtbe bakagpto mA¥E t . a j aw
cl osi ng e ism extending through the shaft and coupled to the jaws, and
a trigggr adapted to actuate the jaw closing nechanismto close the jaws. A
prel oaded joint is formed between the jaw closing nechanismand the

t ri gger [0030Thet preloadedijbingeanddve o vaniasy efitonfigadatipnsf batrin ba¢ embeodimeant thé t he j aws

when th i i tiall red. duri | osi t . n.
enboa nioedeans s BaieeembpB damanlea 10 B friySSe iy By e i BefEF essed by
a porti edsifg sttdk@, ardhat!iO8dapedB A b SRy forodto the PhshSTod Wheh Eieggethe spring

can be formed from for exanple, N tinol. |In another enbodi nent, -10
partially opened. The biasing element can be, for example, a cantilevered beam or a spring. In

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

fully compressing.

[0031] In yet another embodiment, a surgical clip applier is provided having a handle with a
shaft extending therefrom, jaws formed on a distal end of the shaft, a jaw 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

fall out s Ll i i : : i Wals

St ok, "F RO RBE dlpost VML el el in 4 EnR BT oL AENE

pr el oadbatwpan apush codved thégiggen THeqrelpaded j@intdandpe adgmed todre cofmprdseedaysherbl y i n
a fixed £¥Si i, on anq allﬁmﬁng a portion of the assenbly to nove proximally
when t hRIShrpddiringaclosine SHOKG" 4 ing at | east a partial closing stroke. In
certain aspects, the preloaded joint can be forned between a push rod

adapt ed[0082Jad\v#ive @spects Cosurgivalrclip Appljed wSprovidéd Insingt diousingsa shaficexeendiagpl i ng
mechani sm for coupling the push rod to the tri%%ﬁr. TE prel oaded joint can
mai nt ai fisHe igmdhe hopsings fizst apd segongyays fmedan pdisial epdp @etsh%ﬁ, atuessti ng

mechani ﬁﬁbsz‘?y PRpfedRo HE:' Hmlbihﬁ, A GA _ahﬂ?—%aél(%?xga‘r%haﬂisﬁn E@Ap?&ﬁ%@ngégﬁitﬁ@tr% erl €aSt a

partial claosing stroke n-certain exe y enbodinents, the preéeloaded
j oi nt i when thptiigegr direlpassd durimpatiessha partalplosingrstrdkandin assembbyuip kcowgedrechani sm

[ 0034] The present inveption also ovid exenpl.ary techni gues f al i gni ng
Lohi b Bt G kst A e ol bERPERLS MTein e S s iiReielly Spplter
and pr efigédfisitioh @ preRédchp Rillagt Whéh thé trigget S rélbdseamirig aMidabt 4 feetidlanesingur i ng
clip formation. In one exenplary enbodinent, a surgical «clip applier is
provi dedrdkavi ng a shaft with proxi mal and distal ends, opposed jaws forned
on the distal end of the shaft, and a guide nenber coupled to the jaws and
havi ng | 1i j I i i ip
N A A RS L e R R

oppos edfor awint@isingppostenh dfélpsassémblyén  Fiked positionland edowifige paiticoro it
mechani sm can al so be adapted t but .agai nsf,an inferior syrface of, at
e LA sfmpe Boaftra it B Fiins Mttel e el Il st LR sBok S ¢ o
pr event InvRFthinGapectiDihR PRdlbadell jdiftecatIbk ormied ®etween & 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

assenblgigg@y%a&;t% %H%@féggg’& Sﬁg&‘gifrlferﬁpgir&ﬁﬂﬂ.t ed to advance a clip into

t he opp ws. "An advancer I's disposed just proximal to the opposed
jaws and is adapted to guide a clip being advanced by the clip advancing
assenbl wOBﬁﬂtﬂletahenmgpae@gaI}lman berfasmediomMariaus gortigas ebthe bp applist.dut o al i gn
the clip w he ' Vi ide. C ed to
i opreetub o BRRTRER. b8 e RmARF YRR B4 S lleg! SR U ARERS

oppos edfgrmed thefeRDDf bedting @ &edsal. ITHXadigimantyneehdish oEmNbsa ranped atbnibeeer gui de
can be fornmed gn a tissue stop _coupled to the opposed jaws, and having a
recess POHHEAE frama wperien suifacs ofitlas e sipp WaRsxenplay em%@ém@a the sapRed

ther ei npme 6 ;GQYARS R hegth gl?mtcﬁﬁo?&ajl Bnd 1% Ji&ﬁl{@(r)lg‘;% ertggq%fsﬁoégryerrber protruding

above a superior surface e t1ssue stop. I'n aspects, an
i mproved endoscopic surgical clip applier is provided having jaws which
cl ose t 1§36 Heranothergmprodunends asurgical wbip applieb s peovigeschavings shafi] opposehjawei ng

assenbl y adapted. . to se tisal vVanc | uralit f cli.ps int,o the

] aws. Ay"l“&ﬁ%g aglﬂa& gni%ﬁﬁgglaﬁsanf%gig}g?%ﬁ é:gosgf%gtheﬁlrooa Wg(llm%tg tl? he> {c}))pbﬁos ed | aws
and i s dipedefdbcliphdgncagadsgmbliemavably goupidng thrdyai andladaptethe advahédga
advanci ng assenbly into the opposed . jaws, and.to limt or prevent vert.ical
movenenélifgnto theoprosedyias. Areadyancer guideysdisgosed dyb Bropanlde Heioprossd pareeandj aws.

I n one i s 4oL i i stop
coupl edgf%gagtd;ﬁ%bdgsaﬁlpjbg ) z‘frl]r%g{i ﬁgﬂﬁ%@ Egvaglt@ @éqgség‘ﬂ’wﬁ‘g‘f ﬁlggﬁ%é%? tal tip
adapt edThoadvener geide casheeadapted ¢ alignaha¢lipgwith the oppessd jawsh Thesduanceoguide

i Por g S ER o eval A oKl 4 P eSO VR d. gu do
menber gpposdianglapt ed to abut agai nst

[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 IAis a side view of
one exenpl ary enbodi nent of a surgical clip applier; [0041 ] FIG 1 Bis an
expl oded view of the surgical clip applier shown in FIG A [0042] FIG 2A

isato j |, shown
5 % CRrAPY Bl Bl Y08, SN Slod Aol Gkl S8R B

shown i an iAfeBor ukface pO@4ddst #p@tiorCf & slllabengibrmcébctmert the oppased gavesito &imit

assenbl FIG 2B 4 rossssectional .vi.ew.of the
T r ot merhdleab mveRE ot e i Flfeah R BB REVl DB OBRE Fi G
3A i's adit@Ho,| BVin®xedp fa Bodshiend, the Fanised goidelindnfiter haws makidiudeheigigogndl y
shown in FIGS. 2A—2D 0046% FIG 3B is a botton1V|em10f t he feeder shoe

shown i #bomt G023 pand/erGhisjingtings! atgn angledn Sheqangsef shewt 5P W43 ew of a feed bar
that is configured to advance the feeder shoe of FIGS. 3A and 3B through

t he jamB IaDE§CR_ XPOY T30 . 2A-2D, [0049] FIG 4B is a side
vi ew of e pI‘OXI end of the eed ar shown in FIG 4A and the proxi nal

end of the jaw retai ner shaft shown in FIGS. 2A and 2B, show ng the feed bar
in a -[0039] Prednvemtipn mild be mosd ﬁlilmrqnde[rsto@bijrorﬁlthﬁ following dgtailed desgriptiprotakerhe

f eed balrnc ‘i’mbﬁ% Wﬁﬁ@k?g‘iﬁ’ﬁﬂ%&‘?‘&%g%$slﬂl Jii&%. 4B showing the feed bar in a

di stal - p05| I on s V8 e vi ew of another embodi nent of
a proxi mal end of a feed bar shown in connection with the proximl end of
t he j awf00¢0]llGel Adhatide sieonet dnn ekdrijBary2mbadithedBof shwgicaigliptapglidreed 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
4H is a side view of the feed bar and jaw retai ner shaft shown in FIG A4F,
showing the feed bar in a distal-nost position; [0056] FIG 5A is a side
perspective view of an advancer that is configured to couple to a distal
end of pheinfathsbadsitvaown in FIG 4A [0057] FIG 5B is a side perspective
vi ew of ~ anot her enbodi ment of an advancer that is configured to couple to a
di stal end of the feed bar shown in FIG 4A; [0058] FIG, 6Ais

cr oss- sEOFOIHEL 4G iaside vigwafithe feed harand dpvaeeaings shaft siowarniFig) %ého‘b’lﬂé j aw

ret ai ne V. 2A- 2D, the feeder shoe shown in FIGS.
3A- 3B, {he %qpi‘"a(ﬁa&bwﬂ()étg)ﬁg\%\lmsﬁ n FIG 4A, showing the feed bar in an

initial, pI‘OXI mal position relative to the clip track of the jaw retainer
assenbl [005[JATGOFDHS £sid6 Bie'wsofanonhelsemlmdbném ofh proxénal@hd bhe feedibpr showarnei ng
assenbly shown i | G 6A ShOWI t ed har. i stal

G recti oD aofh bt oot ead i 1 SO belndr Byt ovman FUES, FE b7 Sablaici ng
assenblmesmqwarinrthg foxin®dmoss peiividig t he feed bar noved further distally,
thereby noving the feeder shoe and a clip supply disposed distally of the

feeder shoe in a distal direction; [0061] FIG 6D is a cross-sectional view

of the W05 HEvaRés ahgdea%%rﬂi the @%Km amﬁm{ refaingeshatsshown g FlGetl. sbawingr
retur ”eﬂi:htf&:dtbQPm 1§thlaﬁqost%9i¥1bﬁm| position, shown in FIG 6A while the

f eeder oe and I'p supply remain in the advanced position shown in FIG
6C, [0062] FIG 6E is a bottom perspective view of the advancer shown in
FI G 5A0963]ddSedF wi 4 sidewviewlod yet anpther emalodithertt joé ajpmmm@ltfmﬂ ée fecsldamifiopns hown

in Fl Gsin c%nnecP on whtRV\fl o}(irr]n%l gr(ljd/ 5einy JrawI fetafher E}]a?txs'hown ik I%S B%Sand 2%:';

showing the feed bar in the proximal-most position;

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

the feed bar in an intermediate position;

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

the feed bar in a distal-most position;

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

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

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

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

track of the jaw retainer assembly;

[0059] FIG. 6B is a cross-sectional view of the clip advancing assembly shown in FIG. 6A,
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[0063] FIG 6F is a bottom perspective view of the advancer shown in FIG
6E, showing the advancer in a distal-nost position after advancing a clip
into the jaws of the surgical clip applier; [0064] FIG 7 is a side
perspective view of a pair of jaws of the surgical clip applier shown in
FIG IA [0065] FIG 8 is a side perspective view of a camfor use wth the
jaws shown in FIG 7; [0066] FIG 9 is a top perspective view of a push rod
that is adapted to couple to the camshowmn in FIG 8 for noving the cam
relative to the jaws shown in FIG 7; [0067] FIG | QAis a top view of the
cam shown in FIG 8 coupled to the jaws shown in FIG 7, showing the camin
an initial position and the jaws open; [0068] FIG | OBis a top view of the

cam shoywidy the Red PafAUMNEH alddstdlRirett@dS shown in FIG 7, showi ng the cam
advanced over the jaws and the jaws in a closed position; [0069] FIG | IA

isato ers&ectlve view of a tissue stop that is adapted to couple to a

di stal KRE01 FHE. Gés erops-sectienal yewafdhs ¢lip qd&@wnﬂeassea%@ﬁﬁmvw BHd@noBn FI GS.
2A- 2D, di ment
of ati %@g’é‘[@? %géeﬂ%ﬁﬁ“’wad @ghé Oq?tglgpt@%bﬁer eorr ? & ‘féeﬂw %B%gmaéc Su% to the
j aws andisgiseddistally nfithe Hieedet shpe dua disgyl dikdcfiod;or mat | on [0071] FI G 11Cis a
side view of the tissue stop shown in FIG 11B; [0072] FIG | IDis an

15 s fhos i Heckp £ cost iR AR W g dssorrRV ahot B PGB0 1 F e

I A ShOyMo%éﬂh@féeU%ﬁﬂ&ttﬁhéﬁlo&lﬁB)mm brédisal gokitibn BShii® FEG. d2gtwiglerthd he j aws
showmn in FIG 7, 050074 FIG 13 is_ a side, partlally cross-sectional view

of the f?ﬁ%%oep@fit ipAURHLY femeains iy the adwaneqd; positign shovet IdIGWACi n FIG | A1 [ 0075]
FIG 14 is a side perspective view of a trigger insert of the surgical clip

appl i er [y G. BE ifd &ttolnf‘?er O&QE@J v1§»kz@fth%5aﬁvén%exash%bvﬂ‘?n PRE 59@8 m#}dé@d W1tﬁ}9{ Of one

hal f of a feed bar couple he surgical clip applier
[ 0077] thedip bk ofshajawi minse aspmblyi shewn irelIGH. 2AHKD cshh‘emghb& ddvaficer hea f eed bar
coupler_shown in FILG 15A; [0078] FIG 16 is a top perspective view of a

f1 exi bl BOKIMAMATLROSION S " nart of a clip advanci ng

[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 couplie to the cam shown

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

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

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

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

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

[0069] FIG. 11A is a top perspective view of a tissue stop that is adapted to couple to a distal end
of the clip track of the jaw retainer assembly shown in FIGS. 2A-2D;
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assenbly of the surgical clip applier shown in FIG |A; [0079] FIG 17A is a
side, partially cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG |A showing a clip advanci ng assenbly
inan initial position; [0080] FIG 17B is a side, partially cross-sectional
view of a portion of the handle of the surgical «clip applier shown in FIG
17A, showi ng the clip advancing assenbly partially actuated; [00811 FIG 17C
is a side, partially cross-sectional view of a portion of the handle of the
surgical clip applier shown in FIG 17B, showi ng the clip advancing
assenbly fully actuated; [0082] FIG 17D is a side, partially
cross-sectional view of a portion of the handle of the surgical -16 clip
appl i er (hevncl MiktsG toag&spéclmwvm SF afibthér dnfiodimiht 3% 8 BRIk ¥toRHalidl %qlamﬁ 0083]
FIG 18 is a side view closure link roller that forms part of a clip

f or mi ngfoamedthotepn farfguidieg & cliginéxthe gavismnd spabiliemgghoolip during|clp formatipeng4] FI G
19 is a top perspective view of a closure link that couples to the closure
link ro h r lLLip form ng assenbly of the
surgi catd(ﬁ ]lFr}%a? fgea{;s‘&s:%ﬁe\/\%%?tﬁeql‘—s %J&}PE\&"PB%EWH > 20Ais a top
perspective view of a closure link coupler that couples to the closure |Ilink
shown i [OOFR]EIGL 91 mchant duddrgead wew fob thegispmrstoposhowhén EIGD 1flBramiddgCassenbl y of

t he surgi cal cIip applier shown in FIG | A, [0086] FIG 20B is a bottom

vi ew of o ink c 0 20A..C push rod
of “F1 & (B HG T8 fssob MvE R Rt b he Db R RO RO ERGLEE Perei

[ 0087] ﬁio@in%@@tlbﬁle@tob@hé\ﬁmn/FIQ}NIOA pokitioidddtween thdjws Bown in'FIEL & 20A
coupled to the push rod of FIG 9 and haV| ng anot her errbodl ment of a

bi asi ng_el enent di sposed therein; [Q088] O(Cii 20D js t show ng t he
amount 817 ﬂoﬁlgel?mﬁ@eeamﬁla YIPROpT-sschonal ey éhq%&nélemulﬂn%h%wglpﬂ PG 20B;
[0089] q 48Gnlig FRs.Sigde view of another embodi ment of a portion of a

cl osure coup er havi ng ridges fornmed therein; [0090] FIG 21 Ais an

enl arged si de perspective view of an anti-backu tp mechani sm of the sur gi cal
clip apiO7EFI6hbhis a4 sidemempertive Vigpofia jriggpmdnseztiofgh¢ sprgicglenlipgpplisrsbown B of a
paw rreﬁb;ir]Asm of the anti-backup nechani sm

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

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

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

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

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

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

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

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

appl i erclﬁ)h%?ﬁer'sﬂoﬁﬁ FI%?Q7ASQBW1I% I‘:lglf’% fi a?&ﬁh) adi’ﬁ?&f“m smreturning to an

initial tion 0096] FI G e partially cross-sectional view
of a portion of the handle of the surgical <clip applier shown in FIG 22D,
showi ngl008H Eet 18 bacﬂtdppvnq@@ﬁanlosm ligk gollee that formb part af 2 ¢lip forpingiassenbly [ 0097]

FIG 23 s_an verl oad nechani smof the surgical clip
appl i er&thﬂ%‘{/\%‘c P‘? gﬁgﬁrﬂh(’%g’g@f} I]—‘%{G 23B is a partially cross-sectional
view of the overload nmechanismshown in FIG 23A, showi ng the closure |ink
rol | er [0084]tFIGoY isg topperspeetivaciewwiftaltidsine linkdliat ceuplestio;thd ﬂﬁﬁﬁc} likk @lle23C i s a

partially cro cti.onal w of  the over nmechani s wn in FIG 23B,
CPow ng PN IR Eis a0 (TP A PBTgE APHOB IR 4B L8 THE P AB I SR cauei ng
the profjd galink to pivot; [00100] FIG 23D is a per spectl ve vi ew of

anot her enbodi nent of an overl oad mechanismfor use with a surgical clip
applier; 00101 &FI G 24A is a side perspective view of a clip quantity

i ndi cat[ﬂo HHEEL 204 is ep parspectiae viem ¢f a cdgspre link conplgnthiathcauples tq the closere02]  FI G

248 i ﬁnﬂfé&@%‘éﬁ 4(¢ °1f9 2 halt B1s9 @rﬁfs bt o!fﬁ%'cﬁp‘tfc‘ia}hlcﬁ(‘é‘%%mﬁlg%%é s’ﬁr@a@clof“ Al

[ 00103] top perspec e vView o p quantity actuat
use wi tftppﬂlhneshobmm EL(arimty -18

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

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

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

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

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

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

having ridges formed therein;

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

surgical clip applier shown in FIG. 1A;

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

shown in FIG. 21A;

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

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

cliptr ; L Fl. i Sl i i . i .
Crobal nEAELAROLALL L1 A S St O RS Al B g

t her ei nclipapptienshogurieB1G.@2¢y; siadveing theahti dackuptmephanitihén & pedially actimoed and t he
clip track; [00108] FIG 28A is a perspective top view of a portion of a

clip trB¥¥aving surface protrusions formed therein and configured to
create friction between with the feeder shoe according to another

enbodi mEb4pEIG. hec iigﬂa/gaé,ifpaﬂiau& QR ctibhdPviedBSt d SorfiéH SMAE handke SMHe Mirgidalof
e

anot her enbodi nent of a feeder shoe having a tang_ fornmed thereon and
adapt edclipappligaghewn e FEG 228 shqyring thggntirheckupmmshianism ima fullyi astuated prsisipwn i n
FIG 28A; [00110] FIG 29A is a bottom perspective view of another

enbodi : . i - hal { at is
dapt e RgSEHICE 22630 £Lia8 MARNRIAN iohl\IRPEEe pdrfor O Bt B hERRRRAN 1 &
29B i s alip aplipeshopadih Fl@ 22Ce shawWingthetahttbaekvip onticharism odtumidgtedn lidtialhavi ng a
catch roove forned therein and adapted to be engaged by the hol dback lip
fornmed BY¥!%e tang of the feeder shoe shown in FIG 29A; and -19 [00112]
FIG 29C is a side cross-sectional view of the feeder shoe of FIG 29A

%iF S gasé e ,Q,‘&‘SE}\FFP”@%,EM Q84 paiiady tRBs-EREEnAD @lewddf aPorion’&Rhe AT difh SlESER PTI ON
clip applier shown in FIG. 22D, showing the anti-backup mechanism returned to the initial

position;

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

shown in FIG. 1A;

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

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

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

pivot;

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

use with a surgical clip applier;

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

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

[00103] FIG. 25 is a top perspective view of a clip quantity actuator for use with the clip quantity
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[00113] The present invention generally provides a surgical clip applier and
met hods for using a surgical clip applier to apply surgical clips to a
vessel, duct, shunt, etc., during a surgical procedure. An exenplary
surgical clip applier can include a variety of features to facilitate
application of a surgical clip, as described herein and illustrated in the
drawi ngs. However, a person skilled in the art wll appreciate that the
surgical clip applier can include only sone of these features and/or it can
include a variety of other features known in the art. The surgical clip
applier described herein is nerely intended to represent certain exenplary
enbodi nents. [00114] FIG IAillustrates one exenplary surgical clip applier
10. As; j l46r 10 generally includes a housing 12 having a
statioﬁ%?%wﬂaﬁglgﬂ%&hg%gﬂgJagvable handl e or trigger 16 that is pivotally
coupled to the housing 12. An elongate shaft 18 extends fromthe housing 12
and it [PGEHLEKS 24A0a A sidef pastial lyssebsiseetionalvi¢w phaportinn af the dandle efthet her eof f or
crinping a rgical clip. el pngat e shaft can be rotatabl pled to
Che " houuiea Sbeier bl S aBoERE Rt Y ot eGP sty R0 P58 he
shaft 18 anektatdlipubmity heliddesrsitiedl dFIGF24 | B illustrates an expl oded view
of the surgical clip applier 10 shown in FIG |A and the various conponents
will be described.in nore d?tail bel ow.. [00115] FIGS, 2A-1 2 ﬁllustrate
exenpl dPY10SHEKi26Bt 8 side. Rarially grossisectionhydeme At apestior Akthe hardle ofihe of t he
SUr gi Calyrgfdal Hz'f?‘zébﬁ}hibxe{hom-in FIG 9RACSiRdwing Bfr@ef inBerht bF e clip Buariiifactiiaft 18

i ncl udes "an out tube 24 that houses the shaft conponen?s, whi ch can

i ncl udef &1G.24 andtthd dipvyantityenditagoraghdebof FiG. 24 andw r et ai ner shaft 28 with a
clip track 30 and a push rod channel 32 forned thereon. The jaws 20 can be
config : L J i T assenbl y
o can L7t PIGRYR o8 e Wtt BlyohiinBhod il afcched itplitpar JRGagifle | 250
enbodi mawning agfe-fonmkd deshapédiead fornsddakerdid ahd adnfigareddapicatd frictidrebesiveahahd y

di sposed mﬁthin@éaf Elip track 30 to advance a series of clips 36

posi t i dRiEr theeaed the cingfagkit eed bar 38 that is adapted to drive the feeder
shoe 34 through the clip track 30. The feed bar 38 can include an advancer

assenmbl[go 9] Flt278Ss 29RBVRY 118stRR{oR of Shotid? eﬁlbg&i_?_%ﬁi oft'leddh ShHavingra

advancing a distal-nost clip into the jaws 20. e shaft assenbly 18 can
al so i rpe¢-tramed Veshiaped keandifermned thereimand gonfigyeadiio greatgttietion betwern th teegdrar y
enbodi Qéanﬁatﬂecﬁ ntﬁelc'l’(de a cam42 that is adapted to slidably nate to the
jaws 20, and a plPS rod 44 that can couple to the cam42 to nove the cam 42
relative to the jaws 20. The shaft assenbly can al so

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

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

another embodiment of the invention;

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

FIG. 28A;

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

bar;

[00111] FIG. 29B is a top perspective view of another embodiment of a feed bar having a catch
groove formed therein and adapted to be engaged by the holdback lip formed on the tang of the
feeder shoe shown in FIG. 29A; and
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include a tissue stop 46 that can mate to a distal end of the clip track 30
for facilitating positioning of the jaws 20 relative to a surgical site.
[00116] The various conponents of one exenplary clip advanci ng assenbly are
shown in nmore detail in FIGS. 2A-5. Referring first to FIGS. 2A-2D, the jaw
retaining assenbly 26 is shown and it includes an el ongate, substantially

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

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

t her eof [oh 'BY Fot ©9e0RRLRIE ckds REctioRFISIIMEHF Mk ity heE HEBIRP PIANGSPdM Rtk
openi ngs (nhot shown) fornmed in the outer tube 24, and a cut-out 29 forned

t her ei randieagaging tbadeedibar off6s@%B. si des of the proximal end 28a to deflect or
to forma spring. In particular, the cut-out 29 allows the opposed sides of

t he proqsﬁ L\,ﬁ%ﬁﬁalﬁldﬁ%ﬁﬁ%ﬁgﬁWYhm- 28 to be conpressed toward

one ano aw r et al ne 8 is inserted in the outer tube 24.
Once the teeth 31 are aligned with the correspondi ng openings in the outer
t ube 24{00t 134 The pveismlﬁnventiorﬂ&teatﬂlytprm/igleawsutrgdatahélireztppﬁbrazhtd M&haeds| for usitga n t o

its original, .un ress canf i ration ere causing the teeth 31 to
oxt end SR EHOAGTET bR R0 S Rgaersh SRtyedtnt it clifiat S5weRal i 11 be

di scussgecddire. TR &efplady kurgehmp%pherrcemeﬁweh%ﬁé&ofﬂeaturém falghtaee can al so
include a feature to prevent conpression of the opposed sides of the

pr oxi neappleation®ha syrgichkelipaos daserhed dereirhanidtillpgragadrin thy diswinggf Howevase/i ce to

pr event i

P01 171 PROSR M Bl ol SR IA BB it e GrdiGE LA il R OBICHNESahEBP 20 gy
of the thesyfeamiiras mﬁor istwfinclede 4 @arteneoﬂoalm feafuredimosnnein thenart. MEhel sulgisdl chip ed
enmbodi nen (J; %357 end 28b. of the% ret ai ner shaftFéS i ncl udes sever al
cut - out PPUST qegrstbrd hereingis megely fiended, g tgpresst Fortpinpemplary epRedigedisng
protrusions or teeth 94 forned on the jaws 20, which will be discussed in

nore  debpid] FG! HL\("llettrited' SRR&eMplafy Sur al%llp ipslict 261 As ERovid, |tl§E’\élﬁ*) AppRey 108l

portion of the ]b@ to be substan 'y co-planar with t j aw r et ai ner
shaft 2gnerally irfc taepousm ]@wvr@t%ﬁtaﬂongryél@sfﬂwﬂ9ndzems>anblahsnﬁl¢ ﬂrctrlaele 18 push

o used e BYGulie BRI R 2, R Al BT LBt BiREREIEC, 1
mor e dedndiil inbladeavit paihuf oppieded fjawk 20hfarmed on’:?a?dletahenldehéredsﬂfedcmpmg aduigival ety

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

rotation knob 22 for rotating the shaft 18 relative to the housing 12. FIG. 1B illustrates an

exploded view of the surgical clip applier 10 shown in FIG. 1A, and the various components will

be described in more detail below.

[00115] FIGS. 2A-12 illustrate exemplary embodiments of the various components of the shaft
18 of the surgical clip applier 10. In general, referring to FIG. 1B, the shaft 18 includes an outer
tube 24 that houses the shaft components, which can include a jaw retaining assembly 26 having
a jaw retainer shaft 28 with a clip track 30 and a push rod channel 32 formed thereon. The jaws
20 can be configured to mate to a distal end of the clip track 30. The shaft assembly 18 can also
include a clip advancing assembly, which in one exemplary embodiment can include a feeder
shoe 34 that is adapted to be slidably disposed within the clip track 30 to advance a series of
clips 36 positioned therein, and a feed bar 38 that is adapted to drive the feeder shoe 34 through
the clip track 30. The feed bar 38 can include an advancer assembly 40 that is adapted to mate to
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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
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an opening 30c each tine the f eeder shoe 34 is advanced. Wiile not shown,
t he cl igidesofthie peeximakend 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 -nost position, as will be discussed below The stop tang 118 can
have a variety of configurations, but in one exenplary enbodinent it is in
the formof two adjacent tabs that extend toward one another to enclose a
portion of the clip track, thus allowng clips to pass therethrough. [00121]
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and angled -23 proxinmally for engaging one of the openings 30c forned in the

clip trjawk280In ysp, theelip trénk Mg renfigured 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
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configurations, FIGS. 3A and 3B illustrate a third tang 82c formed on the

f eeder Bben a4heelip track: dmsipiyving clips tp prssithesethwiuglect i on for engagi ng the stop
tang 118 (FIG 2B) fornmed on the clip track 30. The third tang 82c is
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and di stal ends . ‘The proximal end 38a of the feed bar 38a -24 can

be adapvibiprosimatend distaheridsada.sb. dbe gistl eBt34bRathe ad@yed tavrahe el | be

di Scussp?rgxiimra]ll-rrﬁ%rsteclgelﬁ %el 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

-23-



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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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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outer tube 24. When the feed bar 38 is in a distal-most position (i.e., when the trigger 16 is in at

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

another. The two protrusions 39a, 39b will prevent compression of the proximal end 28a of the
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to the distal end 38b of the feed bar 38 and which is effective to drive a
distal-nost clip fromthe clip track 30 into the jaws 20. A variety of
techni ques can be used to mate the advancer 40 to the feed bar 38, but in
the illustrated enbodi nent the proximal end 40a of the advancer 40 is in the
formof a femal e connector that is adapted to receive the mal e connector
formed on the distal end 38b of the feed bar 38. The advancer 40 preferably
fixedly mates to the feed bar 38, however it can optionally be integrally
formed with the feed bar 38. The distal end 40b of the feed bar 38 is
preferably adapted to advance a clip into the jaws 20 and thus the distal
end 40b of the advancer 40 can include, for exanple, a clip-pusher nenber
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34 is d cI| tr.ac ssu ng the device 10 has not
yet bee g%y\t{\‘!ﬁ’ep?‘ggﬂgg egﬁlb me e, e‘ﬁﬁ‘ ggbdr%& ~most 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 30cl, 30c2, etc. As is further shown in
FIG 6A a series of clips 36, |abeled sequentially as 361, 362, ... 36X
with 36x being the distal-npst clip, are positioned within the clip track

30 di St@lth@alstar@ldfa%s%ﬂhe&b&poa%és ah@RhRRlis URRAVAG! diRkiaWistAlmbdielip FroMare 16,
the feed bar I's advanced distally, causing the protrusion 86 to slide

di st al | glipArack .3a intp ghegh s 288A VAseWi@éteermquqsa;ﬂn bgusedvemath the advapcertdido thef er i or
tang 82@ (ggar 3gulglitﬁlgr %é*lShr% ed emboglmen I %?%XIH{EI endgs%of trhggdga%% rnAfO lgé}i th n t he

f eed ba e fee cause

first dek@fa%imalé ombgontat isadipiddan ireeivieadgmBid bonrﬁa‘étor $d51ﬁWﬂ olnﬂhd:dllﬁal eﬁﬂ and
to nmove_ the feeder shoe 34 and clip su in adis

ly 361,
di rect i 38b of ke Bedbgs 38, Tibe edvageer Wﬁ?fe@gg’ %ﬁeg{yrfﬁ%‘%‘i? tb%feﬁﬁll}?rs%t H%W‘EH% ttal end
of the &h%? {%a?l %Ie tegﬁ@y f(ﬂmui' @m’h"ﬂ% fe@& B"c}rrﬁ%r Tﬁbﬂ stal %gd 4(51;'&’ tflﬁ E‘é? 8’3@ s
prevente Fomfurt novenent his position, r shoe
34 has pxdfcaabd,}eaﬂagtep rtceatb/taecena ciq:dinm the ﬂmséOtaod ﬂdm&hﬁ:(hsdedIOb pf ﬂupqdwgncer
361, 362 rack .30 redet e d dlstanc The

superi ot0 ‘Ea&d%‘gw\mf ES]QXQ‘P%IE eq: ‘g EISQSL?HB‘ET‘I\’:"J 9ﬁ§‘§%’ﬁg ShFreRiy gﬁpée? PrRISRET t“f'l:’gl $bcond

openi Ng9P&ahaldla VateetE bf Shapdsanl si28s, bat iRloAY BXmplaHy QIbIBIM P I DALY clOhgatd e
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di st al - mpsliusbérlrmemlﬁﬁEO cad alsé bgterydoatan Bﬁ)gle ima peetioraditeation &with sdspeatto 8 Fl G 6F,
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advance the clip 36x 1nto the’j as shown in FIG . I'n an exenpl ary
enbodi nmbstanttalﬂe patilleltodlre clipOragk |3D El@aﬁ@elllastmtesmmoiham @(eaMchmMmeotfoftahe
or to en niti
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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,E to be
advanced into the jaws 20 without accidentally advancing an additional clip
into the jaws 20. [00134] Once the clip 36,E has been partially or fully
formed, the trigger 16 can be released to release the fornmed clip 36x.

Rel ease of the trigger 16 wll also retract the feed bar 38 in a proxinal
direction until the protrusion 86 returns to the initial proxinal-nost
position within the elongate slot 88, as shown in FIG 6D. As the feed bar
38 is retracted proximally, the feeder shoe 34 will not nove proximally
since the superior tang 82a will engage the second opening 30c2 in the clip

track 3, erTmadsgnztz%ranﬁe fa0g sRednisleh awltﬂtﬂ?er;trsmawn{&at & ¥ gpRhingBYGTENt  Of
the feed bar , and oncethefeed% is’in the initial, "proximl-nost
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pr edet e6Ay mdesamfmllps 36,débedddi sequendaldy as 36e)\36nit. ee%mm}p%x teing the diggkmodt6 can be
act uat ed. sevent.een tines n applied, the stop,
e.g., tH® ?rﬁlpf’ﬂt‘?’éq‘?dwggﬁthecﬁll‘ptW&ﬁggggﬁgﬁi gthﬁgeeg i‘g‘h ngage the stop tang
118 on the clip track 30 to prevent further distal novenment of the feeder

shoe 34500l $)186h adtaatidrestdre trﬁgltgaelﬁﬁme feeshr B8 s a¥¥ancRA distillyt dsiakichie t rack 30

can al so optional Iéﬁg' ncl ude eatures to prevent accidental or unintentional

noV e e nprotRsierhs fostidedistaly avithin the glot &&alﬁ-’pthé feed har 38 momesdistatly.die infrsiogevi ce.
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partlcu y prror to first use of evi ce, can cause evi ce
mal f uncinbesmenkof the éeedrpt 88 wilf cauketht died detestBde tdehgapgthatieferiol tang8by as t he

f eeder shoe .3 il vance t he i_mul t anequ , thereby
resul ti %@Wi“ﬁn ﬁ@w({ﬁeﬁg}‘%’fm?w %?%efci Sﬁ%‘a&‘g ps @8%1’384 yic- i ‘%étﬁ exenpl ary
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include an engagenent mechani sm and/ or can be configured to genéerate a
fricti o¥fain theyawaetainer ghatt2Rethe feed bar 38 is prevented from further distal movement. In this

position, the feeder shoe 34 has advanced a predetermined distance to advance the clip supply
364, 362, . . . 364 within the clip track 30 by a predetermined distance. The superior tang 82a of
the feeder shoe 34 has been advanced into the second opening 30c; in the clip track 30 to prevent
proximal movement of the feeder shoe 34, and the inferior tang 82b on the feeder shoe 34 is still

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

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

distance that is greater than a distance traveled by the feeder shoe 34. Such a configuration
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that is sufficient to resist novenent, but that can be overcone by actuation
of the trigger 16 to -29 allow the feed bar to advance the feeder shoe 34
through the clip track 30. [00137] Wil e 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 rent 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

forms aaleaitdnlyane REI-Ys Q1P 38 ebsidaneadntvithdjaws DO imbhtuctidanklB30. 1n
particular, a’portion of the feeder shoe 34" "can include a bend 35 forned

t her ei nadyaeding dpadditipaabglipogedheistys 284a' , 34b' of the feeder shoe 34' are
angled relative to one another. The bend 35' can cause the height hb of the
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34b' of  the feeder shoe 34', will th reforg appl%éa force_é}g t he clig track
30, t helndsipr tang 2 wgl! Be pesitianed haiwegn g spene detsnt e end thedhird detent 3dnbidhes’  and
the cliRedbgcig. 30. The frictional force will prevent the feeder shoe 34
frommgrating relative to the clip track 30 unless the trigger 16 is
actuated, in which case the force applied by the trigger 16 will overcone
the fri081 3Tk prasesseagn be oapeaigy toadyaneeamothiry ¢lipdato; the tames 28y tWigh eachappr eci at e
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bend 35' can also extend in various directions. Wile FIG 27A.jllustrates
t he benttosthe neXtORFHN G Sl APENING 30c;3 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

f eeder shoe 34" can also include any nunber of bends forned therein. A
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30'. The tangs 82éi, can vary in shape and si ze, they can i nclude
a |ip oftriggerhdris mturtt(rd,usln@n excmplawmdtmﬁnt,ehghajglt@rf thbcfatdchShctetiﬁ‘é' ior ot r usi ons

82d1, 81%9r2eased at lseas?%out 30‘%, cgir mgt%%rettera%ly abodt 4 05/361% usg,ztﬁe chp %rackdESO will force
the feeder shoe 34' into a substantially planar configuration such that the feeder shoe 34' is biased
against the clip track 30 when disposed therein. The bend 35' of the feeder shoe 34, as well as
the terminal ends 34a’, 34b' of the feeder shoe 34', will therefore apply a force to the clip track
30, thereby creating a frictional drag force between the feeder shoe 34' and the clip track 30. The
frictional force will prevent the feeder shoe 34' from migrating relative to the clip track 30 unless
the trigger 16 is actuated, in which case the force applied by the trigger 16 will overcome the

frictional forces.

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

the clip track 30, the bend 35' can alternatively extend along a longitudinal axis of the feeder
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toward one another from opposed sidewalls of the feeder show 34, x. [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% 934 %@5]’1"@%{ tﬁ@fe%tiertgﬂg gi"a ?ers aforc JAA) sAti E‘iﬁé?qg 8%5 éé)b?flld QDtghe art
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Ref erring flrsg 7, an exenp Iary enbodi nent 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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the feeder shoe 34y, 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 34, and/or clip
track 30' can optionally include a feature that is adapted to engage corresponding surface
protrusions. FIG. 28B illustrates opposed tangs 82e¢;, 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¢;,
82¢; can vary in shape and size, and they can include a lip or other protrusion configured to
engage or “catch” the protrusions 82d;, 82d,. As shown in FIG. 28B, the tangs 82¢;, 82e; extend

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

[00141] FIGS. 29A-29C illustrate another embodiment of a technique for preventing
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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 nmale or key nenber 102 forned on the distal end

44b of FI G
o P mt e RiARR hfhibiof itk EedtR Lol IR crt@iihéhe PRHEh LAhRBER HERRED 0D F
shape tfeader sliverand pieenfded bar. ﬂﬂi\parahaaxet}mffeddhES}ma134pmtluﬂlé§)a ﬁang 82\& vhth/\a lign 824 wo

nmb 42, 44 t { t | | t t th
Cam 42 TR DO A AN BRI e GROB TRGH BFITEPOMIBEE P Hone
anot herfonﬁ{@thgfeﬂf('lmke a0 chfitfin F96. 39t tmﬁﬂ'ﬂf Qéjccfhﬁgﬁﬁﬁ t&Eng g@meegiioé\fé 8'2fat e to

a closure nk assenbl’y, discussed in nmore detail - bel ow, movi ng t

push r o pdevealrldllntblmomahm@atmlOdlthcvfeedeosltdﬂé4y alilee 13082,[200 gussive ,&éy, hewéver,t her
shown in FI 8 am 42 ca I r ot pUSi 42¢

* her eortte FoaTeuEed 0 40§ e R T R Ry Sfoscly yaR R AR Rore S apid i mse 00
for med feedetrlgl%dﬂ%ya&uatldnrbflﬂﬁ@mggé}empr otrusion 42c and the slot 20c can
function to forma pI’OXI mal stop for the clip formng assenbly. [00146]

Referri nﬂ back to FIG 8, the djistal end 42b of tf%e cam 42 can bg adeg pted to
engage KR anerspmnakiied inde argul appyeeiats thatparariglpt gfher BChRInYESan eaHs¥e used,

in the j, Cdréb%hﬁfiﬁrﬁ@ntﬁfﬁ@ﬁiﬂlg@é%n R AIQLEIBRE of &ﬁelcul@taaba&eﬁkeﬁt%{qeahaﬁkﬁl%ﬁn@

camm ng hannel or tapering recess 104 forned herein

recei vi adipt ﬂmkcmmhartaoksomsmatlcﬁﬂcbf featureh eanj tewisedaskpasit®ded atd@hioud lncalwes as
shown in FI GS %h and |1 0B, the cam 42 can be advanced from a proxi nal

posi t i ot NP RATERMPORSAS- 2\ menbers 96a, 96b are spaced a di stance apart
fromone another, to a distal position, in which the jaw nenbers 96a, 96b

are poslot)l@]emiGsdJ aglantrale ¥aflod ﬁemphwcmnems afa:&lqsmﬂnmgsasidnmy As the cam
42 i s advanced over the jaw nenbers 96a, 96 the tapering recess 104 will

push t hRefesriag fisgt i EHE 7 eaexmawmpém&%ofathﬁiwﬂo aryehodigy ASreNIowEY a clip
di spos eﬂeﬁtﬁ%@&@ﬁé 14%§20 can include a proximal portion 20a having teeth 94 for mating with

corresponding teeth 78 formed on the jaw retaining shaft 28. Other techniques can, however, be
used to mate the jaws 20 to the jaw retaining shaft 28. For example, a dovetail connection, a
male-female connection, etc., can be used. Alternatively, the jaws 20 can be integrally formed
with the retaining shaft 28. The distal portion 20b of the jaws 20 can be adapted to receive a clip
therebetween, and thus the distal portion 20b can include first and second opposed jaw members
96a, 96b that are movable relative to one another. In an exemplary embodiment, the jaw
members 96a, 96b are biased to an open position, and a force is required to move the jaw
members 96a, 96b toward one another. The jaw members 96a, 96b can each include a groove
(only one groove 97 is shown) formed therein on opposed inner surfaces thereof for receiving the
legs of a clip in alignment with the jaw members 96a, 96b. The jaws members 96a, 96b can also
each include a cam track 98a, 98b formed therein for allowing the cam 42 to engage the jaw
members 96a, 96b and move the jaw members 96a, 96b toward one another. In an exemplary
embodiment, the cam track 98a, 98b is formed on a superior surface of the jaw members 96a,

96b.
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[00147] As previously nentioned, the surgical clip applier 10 can al so
include a tissue stop 46 for facilitating positioning of the tissue at the
surgical site within jaws 20. FIG 11A shows one -33 exenplary enbodi nent of
a tissue stop 46 having proximal end and distal ends 46a, 46b. The proxi nal
end 46a can be adapted to mate to a distal end of the clip track 30 for
positioning the tissue stop 46 adjacent to the jaws 20. However, the tissue
stop 46 can be integrally formed with the clip track 30, or it can be
adapted to mate to or be integrally formed with a variety of other
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.

ther ebefow H6, ﬁ)ﬂﬁlktrré@snar?é%ém?ia‘rﬂ@ﬁﬁl 43 & sh@acﬁy %thg gl aﬁmleﬁgagtupg fhb vt ar get
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into the jaws, and prevent the clip frompivoting or otherw se becom ng

m sal i galisw thg EWe glembmfﬁ Kottt maa. A[F@(S.Qnglflllw]ml the aih il ppRyReietathat thetcamed2c an
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clipin alignment, wwth t the ad ancer assenbly 40. In particular,
the cenPsiaW. lprmgving twsgf?‘{)‘bf‘m‘ﬂél'%ﬁé& dpte a&‘VEIt‘? fheddvs 4Q-de t hereal ong t hus
preventing the clip frombeconming msaligned relative to the advancer

assembl yod4ktAas fdr&epﬂfomnrlﬁ FiG€s, Ghd dand 42 @ndilsdtindiudh 4 Setrbbn 47 REh&PN skilled
inthe art Will appreciate that the tissue stop 46 can have a variety of

ot her cetepyy thaamadamed torhe slidatd g received withingn elangptetsipt 86 tormed irf thajawsed. t o
facilit Rlife 6}9 Sr%f:rﬁ éndqhg LIOPZ(}CQ% ﬁﬁllcp Qto 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. 1 1 B-1 IDillustrate another exenplary enbodi nent of a tissue
stop 46' having an alignnment feature or guide nenber fornmed thereon and
adapted to align and guide the clip into -34 the jaws, and nore preferably
to mintain the clip in alignnent with the jaws during clip formation. In
this enbodi ment, the alignnment feature is in the formof a ranped nenber 47
extending longitudinally along a central axis of the tissue stop 46" and
protrudi ng above a superior surface of the tissue stop 46'. The ranped
menber 47' is preferably rigid, and increases in height froma proximl end
46a' to a distal end 46b' of the tissue stop 46'. The angle can vary,
however, depending on the particular angle of the jaws. The ranp nenber 47

pr ef er albMplatyednibddahét off B SiksullsRpi 468aving pimnau e‘ﬁﬂ WRd BRGEbNdsBa) AIbeThe 46C'
formed in fhe distal tip of the tissue stop Asa result, the ramped
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t he apqﬂao@fneﬁthﬁﬂs:el ddmoartmoﬁgtestrb@r opothetace@k tubeal | y. However, since the apex
i's restlng agai nst the superior surface 47a' of the ranped nenber 47', the

ranped nenber 47° will prevent the ap om novi vertically, i
downwarlB0 GR8T Th fissug sto dradier aﬂmp?r}?éwé)g@%{ewe,rﬁap ﬁggtoﬁeorraélggn%‘fldetfﬁ%twi p from
rrmé\rlﬂljng txguﬁﬂoﬁaahh ¥tabilize 2@li Hﬁﬁ@t{gdc [ foitRPh! Whetlia'cBiplié Béing forfed b&t%er{ feped

er 477" "wll prevent the clip fromswnging wthin the jaws 20. Thus,
t he rarnpes tlmeqﬂpeqan pivot argl belcpme misadignesl. Jn powtiqulan as thegaws #raclosed, ther ot ati onal

forces nerat wh are Iose to formthe clip, The clip is
thus ASHEARHERS 428 T ol A1 vt Yookt S0 o et 1 BaSl b RGN B £,
t he ar tonty édga@dwls@ﬁlp@hﬁmtdwéaclﬁrbg ﬁubﬁﬂmwmgﬂﬁter&ﬂ@hle@dﬁdfgw REé ot thé apdre ranp
menber can vary dependi nq on the particular configuration of the jaws and

ot her IR sYingrout plalignmentawith thegaws, he.olgepivat grically rebattye & Hgdaws. t he
ranped mefbelodite ofctﬁéljau@\égn thus result in a malformed clip. Accordingly, the device can

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

otherwise becoming misaligned during clip formation.

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

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

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

alignment feature or guide member formed thereon and adapted to align and guide the clip into
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a maxi mum hei ght hRm- of about 0.025", as neasured froma central plane
extending through the tissue stop 46'. Morre preferably the height hRmaz is
in the range of about 0.008" " to 0.020", and nost preferably the height
hRmax is in the range of about 0.010" to 0.015". The incline angle -35 ag of
t he ranped menber 47' can also vary, but in an exenplary enbodi nent the
ranped nenber 47' has an incline angle ax 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 nenber 47' can also vary, but 'in an exenplary enbodi nent the
ranped nenber 47' preferably has a wwdth w, that is slightly less than a
space between the jaws 20 in the fully closed position. [00152] FIG 12
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elongate shait 18 to position the clip between the jaws 20, and a cli
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exenplary Fes i'ncl ude an- ant | chanismfor contro novemnment
of the theickigéom piﬁqtmgrventwaﬂy asifie ymrzsr%)rurscﬂmﬁadrto ;ﬁuremdaathplglnqmetndudm,dwhﬁn t he

f Lied to the || bl
quant i + Geatunesrasiengt 8 Rafeuetio e St b G Skl Frme TPt 47 e
devi ce dfx okﬁﬁﬂeﬁf}kvlﬁh@ﬁ agliBsttRDyurtaksist thatnRA nfRERL A WsanAdEE gent of a clip

advanci ng assenb the housing 12 for effecting novenent of the feed bar
38 wit h¢qmnrppéedslpﬁwgen1tge Jaws 29eand ithe legs ofdheglipgnove toward one another, the jaws 20

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

pivot vertically. However, since the apex is resting against the superior surface 47a' of the
ramped member 47', the ramped member 47' will prevent the apex from moving vertically in a
downward or inferior direction, thereby preventing the legs of the clip from moving vertically in
an upward or superior direction, i.e., the ramped member 47' will prevent the clip from swinging
within the jaws 20. Thus, the ramped member 47' is effective to prevent or limit harmful
rotational forces generated when the jaws 20 are closed to form the clip. The clip is thus

maintained in alignment with the jaws 20.

[00151] A person skilled in the art will appreciate that the shape, size, and configuration of the
ramp member can vary depending on the particular configuration of the jaws and other
components of the clip applier. In one exemplary embodiment, the ramped member 47' can have
a maximum height hrmax of about 0.025", as measured from a central plane extending through
the tissue stop 46'. More preferably the height hrmax is in the range of about 0.008” ” to 0.020”,
and most preferably the height hrmax is in the range of about 0.010” to 0.015”. The incline angle
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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 adapted to extend into and nmate to the trigger

16. Th Cor St {aﬁJpe g'lf’e%{.b?gél}’flgﬁl 84w .r?,ctluv ﬂleanaexgﬁhﬁr};l'gﬁb&ﬂﬁl@ﬁ'ldth@ Hirﬁﬂ%gr et hrough

for recelving a's pivotalfy mating the trigger insert 48 to the
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trigger 16, as will be discussed in nore detail below [00156] The exenplary

f eed bathe tegs poleef the clip 36 Hoenfully pasitiened araand thervepselducts shang o othsptargehd i t
can be leapted to couple the proxinmal end of the feed bar 38 to the distal
end of e feed link 52. Wiile a variety of techniques can be used to nmate
the feed bar coupler 50 to the proximal end 38a of the feed bar 38, in an
exenpl ai0P18BFdAE NMSA268 timstiade daras exonglhryrintdthal cnippned of thedmousing 12 fpar at e

hal ves 50a, ., 50b,.that mate together to mai.ntain the proxinal nd 38a of the
Foed basonitung 1 Aianausnt e AF Proviaisdisavaed Db Sydeabg iy woplie Mor

def i ne @inGRMdedbmedhll 0P fedtareés BigclsdedhbRM, b it ¥af intRik 8vafibtgBE6Her0d, 50e
formed on opposed ends thereof and defining a recess 50f therebetween for

seat i ngfeatures &newn pothe atn Irogertaineexempliry ¢mkodimentsibe intarnal gbmppuents Gdlkee
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 previ,gh ﬁ‘orq'_itl%ctl‘iggfr?nsggu%t& efg{ﬁayggu Spaft 53 (FIG 113) extending
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i nch, and nore preferably that is about 93 | bs per inch (as neasured at the
i nt er f adesubselinkoHert Hethat is coupled to the push bar 44 for moving the cam 42 to close the jaws

20, and ratchet teeth 112 formed on the bottom side edge thereof for mating with a pawl 60 for

controlling movement of the trigger 16, as will be discussed in more detail below.

[00156] The exemplary feed bar coupler 50 is shown in more detail in FIGS. 15A and 15B, and
it can be adapted to couple the proximal end of the feed bar 38 to the distal end of the feed link
52. While a variety of techniques can be used to mate the feed bar coupler 50 to the proximal
end 38a of the feed bar 38, in an exemplary embodiment the feed bar coupler 50 is formed from
two separate halves 50a, 50b that mate together to maintain the proximal end 38a of the feed bar
38 therebetween. When mated, the two halves 50a, 50b together define a central shaft 50c
having substantially circular flanges 50d, 50e formed on opposed ends thereof and defining a
recess SOf 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.

-37-



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 Ibs, 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 |iquid-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 nagni | § i | exi bili I ] FIGS.
17 17800 P e o Pl /o RO CER i &l oxhd B wle g, T 73
shows ainsértd & andlthefesd barccoppleh£2.einrgenhérel, thei fegidink1R dag haesa subgtantialprplamen

position, the feed bar .cqupler 50 feed, bar 38 are.i_np a proximal - nost
Dol 1] oHonggeEheRe iR Brpxi e he Gsial e g P B Proviimdlcp g g P GRS 154 o
the feegdialy GOWRMiBthfkst ASes8 08 bPMHE k%gggg @@g}g&@%a this, b Brev Hublydiscasea

position the protrusion 86 on the fee in positioned in the proxinal
end of it han iatledeyashatlt 3| (H1G 3B)ientenfiagjtherethrongh. nBire a8 cambe adaptedde bi asi ng

nber, .e,.0. i ng- i . . i i . h
nouat o TR hAGnIAL st foek B 8F ke drbelf bl 48 ikiebl afhbing et 0°
posi t i oiRserbdBkodivot Geredlikss 21 dTHERlidsIrend 621§ of the ieldnigk 522an bx hdupetsl tbet ween a

shaft coupler 124 whi ch rotatahly nateﬁ the shaft 18 to the hogsing 12,

and t hecaugledo fed babeyplsy S8and tupen A sxemRlang cmpadimenh it 1aglidesOPPEd 4HBS  eed
bar 38 ldl'la:[ Ql@b%ﬂﬁ:'drfﬁérééfpﬁltd d%ﬁﬂng'aﬁgper{iﬁ)g 15lthe PR el or k&8 Ble cLRirAlS
actuated and noved toward the cl 0sed position, 1.e., toward the stationary
handl e shaft S0@obhthe feedibar ¢cdwpleniShsiTheatmsridds, 14 A hiceadifebtyvet thengageiand sovethe 122,

the trigge i nser . ins..t jvot in.a,counter-clogkw se directjan, as
Shown. 1 apieEsd 8586 Feed k33 s oo B ol sy BHEHSPLSGSF KU Sas Y T &
count er foedtida leivERh dhd REd 1ifl052 Ediples iy thebisidige t1)@nd fedn bépositisiealagywinde and
feed bar 38 in a distal direction. The protrusion 86 on the feed bar 38 thus

noves @ e fedyinkiSEphud in the idysyagd embedigieniggisipesitinacd adjacertstatheaproximal t 28,

t her eby i f@eder shoe 34 and the clips 36 disposed within the
clip tr%@gﬁggggggghggﬁfﬁé ext ended between the housing and the trigger
insert 48, and spring 122 is conpressed between the feed bar coupler 50 and
the shi@d158 duph exendfilary embodiment, the feed link 52 can be flexible to eliminate the need to

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

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 link 52 fully flexed, the clip formng assenbly

W ll be actuated to close the jaws 20. The feed link 52 will remain flexed

during %?ﬁ&ﬁt&%?(ﬁgaqé Jt?ﬁngﬂ th&nfogigmi&g Fifto5 ARkeed tl?erﬂl{)sertépgm%?scéﬁ@g astage of

actuation, suc e trigger 1nsert iIs plian tive to the clip
advancithgmasggohyestersanuldiatsogmrused Ufead link 62 fadd alsabe Ebrichted 1681 a metabxenpl ar y

lip f i bl f. th i 2 i e detail .in FIGS.
Te. bo. b BEmERa seet tadirys)e SR SmEBaidh § TUR RS AT ERGPERe housi ng
12 and gtfength. ef fective 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
positioned therebetween. Wile the clip formng assenbly can __have a variety

of confiOBLRAEIShs!7 A heD iljustiate thea examplaphliradyarqingasserbly wyuses bl 1A i ncl udes
a cl OUibRs bi Eiﬁg%gbﬁg%n,?v;}lewﬁﬁhe'tﬁ%g%'lsj?sqleéfing(?fgjgﬁt n'Rsiidf, the FEASh: nsert 48,

a closure I'in adapted to coup e closure [ink roller 54,
and a cdoopler 80 amalufieédbar38 ardimta prexiacihplostchosivioncandltiee feedlink 82 extesdsrbetwdenk 56

and to the.push rod 44. 0164] FIG _18,illustrat,es the.cl.osure link roller
Sah 0 b Bidger Beqrah apo kR Bl couplgl s Ak ppebo LIS iRRpSsPE o U8R ans s o
cent r al posfih theatriion §Worbthe Féedivat 38 Inpkitiofied ialthd praRBRS ehd bf thedfonffe med
adj acent to the opposed term nal ends thereof. The central shaft 54a can be

adapt edslet$84n theipw pgtpiner shaft 28 ¢ Arfirsi iasingsmaember; &84 prringr li2§gisconplediorthels such
that t : j : i ; i

noert aet TSR R e T2 i REKRE nRipRPRAREHS B ERaG 10 R GATCT
arnms 12aitioh2md ackcdndedbiasinpauembdr] aif., §Bingd 2Paxtdndobetiveen ashuft conplepfilsed si des

of the ¢trigger .insert 48. [.00165], An exenpl ary. epbodi nent_of a.closure |ink
56 1 o SHUGRTATHEbI MR har 18 tof hoygjng L die fs?fg%a SPEPIFEY tgsaain the ns

126a, 1260ndrRaiplal # mR3ERhR 38 iSthaProxiARahdst pogidene another. Each arm
126a, 126b incl'udes 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 wﬁed hﬂgsﬁvm ﬁesafa Ewwmq#ag' méhdsﬁ@‘ tad hateddirRORATRES, b

pivotal closure |nk to cl osure coupl er 58. A person
skil'l edmom pmferablrytonm thie f@qddmci%ﬁl@y ﬂhmd daevhp fcamyngﬁssmlﬂamtl dehetugfedty can
be used to e-¢losure l.ink 56 to 54 and the
cl osur X854 ngvs gg Tﬁ‘f %6%55‘85‘ Sgﬁv L TeImAln QFV%C u{)lg% P%tu%tg)lr}pql%g?e %I'E?%rsrmgﬁom in
nor e dedsadnhblife.&] e setAd stagslofastationBudt thati theriggdesingerp48Oiipiiat relativd N 58a
having two arns 136a, 136b with |unens 138a, 138b extendlng t her et hr ough

and adalpe elp adyapeingpssembly, 9d iR perisulagthedeeddar 3% the closure |ink 56 for
receiving a shaft to mate the two conponents. The cl osure coupl er 58 can

. . |
al so i Nkl sk oy B W@lgé?&mbtl)h@itnthg ﬁo%)ﬁ(%gtﬁg sl TR{rfork Aedall in P M

nmbodi nent ,
cl osur el&2l pllnegen881 thwc:llipd'@miag wcmblutls dispqsed GﬁhmzbehmngU@)ndflUs nﬁcthVher ein

o0 L AR B PRGN R Ryl BRI 3egy L1 PO

confi gu;sdgdloh@na gHefdby @righpl0d]ip Aswlt@ﬁed thereb&@®derh aWhil€ tieelip Ifoﬁirﬁng\ﬁssémblbeaﬁ rigger
16 is in the open _position. erson skilled in the art will appreciate

that a Neyepaesgetypl emiiguratians. ty lile%mﬁdc?e&@@pleawlwéong@a apssmblyt idcludes &) osur e
coupl efclc?ﬁxrélgrpé}aﬁe E&%aﬁén Pl@d SRk o rﬁlk ¥ & F&Y 1%{1( %&Bgﬂg; he push

rod 44 can I onal Inte orne oﬁe anot In
ot her eadapted argouplehodlermmma lirkk qotled Haaraba plosundz ccmpter 158 thiap nmzeiapﬂeétmamplet he

push rod . 44 and th cl os cou 58 to prevent accidental release of a
cI ip fr@ﬁk‘et‘ﬂ%suf%l}\@‘ %{‘rdtf’é %{PF\Y‘%‘g{]rl ng the early stages of closure, if the

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

mechani [$)m 640 IF$G URSSifidstiafesTRE €losleé Bhk rolled &4in hérd dbail afd Rk bW thy dykid t he
trigger fromopening until the trigger 16 reaches a predeternlned

posi ti Ol,}pk I‘pH@‘ Sringludps acepirahsbafh pdastiaving substantially circular flanges 54b, 54c formed
adjacent to the opposed terminal ends thereof. The central shaft 54a can be adapted to sit within

the second recess 110 in the trigger insert 48 such that the flanges 54b, 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 nmechanism -41 [00168] Wile 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 mrent the preloaded 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

di rect i Py hodRish&ped nyeditess maf 132bagiend 11{7@15&@{6%1&@{?0@30 gcBdtateieAgddement
enbodi nent shown in FI G B, t he bi asin is a cantil evered beam 61

t hat i sbebwednitheelesure Hek deand thp élowreknhmlﬁee At Ebmdléqal ¢l 3@a,slr$ob ofitheprand t he
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cantil evere romaa s er| such as

can ape nenory nma
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prOX|naIIy directed force is_ . applied theretq. The beam 6 | so be
formed PR SPUple ﬁgt Rersopskiled fkihe or aﬂ@ap@%ﬁe fat aé’fﬁ‘?t}ﬁ@% atheiechgiaues

reinf orgage raeédvtwa'ie th@%sm&nﬁlktsm@ tHRFosRRAMKGSMMer'38 ad Btk cibdufe co%% 58.
illustrates another enbodi nent of a biasing nenber which is in the form of

a coil or other type of spring 63. As shown, the sp rlng 63 is disposed
bet ween[00H] grioskemlary plasura gouplert58ds shosn in wredetaihin FGh0haaud anshowmit t he

recess pa,iQ V\g a%r%mahﬁorﬂ#ﬁét}%ﬁa%ie@% a?ﬁlglléé/ I?Hi)ewll?lpflfg{bgﬁg %%3?{9&9&% &L

conpr ess en ‘a prox orce s appli A pers

skill edthenathfrdsughahﬂ atdpltdd to dppligmddavieh thhhimen N3drin eeycl@sbiredinke¥6 for sseivnmgraenber s
can be |nc£ud|ng elastonﬁ%? onpr& # nper s 00 69& Bg

prel oa t‘bmﬁie the,vo,FompogERts-o hhg ¢lgsureequpes OF aft 3lpinc g adrah ertior PPl mance

of the thﬁtq.@aad R485 ﬁf&&%aﬁ@ @bx&pﬂ bﬁw4mﬂuﬁwpdsn?ooc44 ﬁm%)mmgn Biéh%%? rl n the

enbodi nent shown i n the | oad of the cantil evered b emai ns
pri mar i ¢nybadinéngythe alQSurh eoupdert58lincludes d chrewh 9FIGH ?PBewd éﬂC)jﬂmnn@ theteds ur e,

homever t e load,in ase n|f ant al .st.ages

1 our e pvinEASnirHibaR EfolaR el B2 B on e b1 B IripeZin 457 ol

| oad/ di i @CE8BITIthecelbstee Efupler 158 capilbd besonfigarel éarecéile a pomidniof thel feed 29B. The
|l eft end of the curve represents the unl oaded height of the cantil evered

beam 61coupler @ whensthe trigger 46 ép inthe opsn positjen. 4 ,Brerégrémlgedc ipdhedt will appregiate h

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 | ect{ioonss)wihikkahé preidabley Rl dardRARabArietdhdif 6on fipakEREs, AR itl cad Be bbsitiéhed
transferred fromthe terminal ends of the cantilevered beam 61 inward. As
t he cartivereusiesstipessaiorzithe ekip Exmingzaseeniie in e%exeglpdar&ﬁ@beﬁhmeeat Enward, the
ef fecti S
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enbodi nﬁewveéafth@pmﬁm bﬁ&m SHth&phansd marmﬁe b&waui SMRE RLYeRSOM Bfas HRY | NY
performance. As shown, the recess 59' in the closure coupler 58 includes
two ri deysh rasbdt distaldy' Theman’el@wzrnéb@ann6b¢amb¢efomfr®mafshw meraeryamaterigbh t hat
the rid | ever ed
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one anoipptied tedte afte beamigr caPalso bb Fdrmell &i®npa leghdf @her r@etterimsuchadaout 0. 005"
to prevent the cantllevered beamfromfully flattening a in@i, he back
sur f acesPHng stgel or gpplogced pelymers, apg more than pnehram agg e us 290G st ¢ he
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spring or cantilevered beamfromtransferring from the ter
i nwar d. 63A Asesheon, thk spm@ﬁi in dispescebetweich theappprimel Qntde44ta Iwﬁthetmeh mair44| andl ar

| ocati g u and i.ze. of the r e n var ependi ng on
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t 0 prev@mipréss wheh a|ph9<lﬂlal<lj5udiréIﬁedCfo£&li§ &plib@thtreld. A petsce skilled Rrthé Agwadck to

Fl GS. 17A—17D as the trbgl 16 is initially nmoved fromthe  open position
t owar d aPRECEfethaR Yoty afher bigsing mssihers gan Bk upesh inghudig algstameris) | wit hin t he
recess &%g“mﬁﬁnym%‘Fggger 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.

Once 1t N@nfirdsBed. S{-I(ﬁ;péiilef%loﬁd‘ﬁc?eﬁé&g%ﬁlfﬂeﬁntl)ﬁﬁ@hebﬁna‘l Slag@s T idshRIveRY tRd | owi ng
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bar 44 prOX|naIIy [00172] The surgical clip appller 10 can al so include a
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exenpl agy @?I b @ionnttcgﬁoglﬁrﬁll ﬁlchﬁile'f@atnﬁ@spﬂfo'eﬁ antf ANt R BeNoANt | -

backup net contr I ng novenent o e trigger 16. In particular,
t he antspring pkrigrmanes; hechingyarticuler po saitrin a lebstantigiyerons@nt loadwdwperslipg during a
parti al cI 03| ng stroke. However, once the trigger reaches a predeterm ned
positio tﬁ ™hi ch point the clip positioned between the jaws can be
partially crlnped, t he anti-backup nmechani sm can rel ease the trigger

al I ow n@ot e FI(Grz'amﬂnsttamestelaxaﬂplaﬂy@mamdnhefacieblmlque fopertansiagte ful |y
crinp the clip, as may be desired X the wuser. [00173] FIGS. 21A and 21B
i |1 ust reantleyered Bsannen RFPS eptbefmanemt Abshonm. e recesstk infherslosurrcedplei s t he form

of a rafeli&lstwhSid gg@%’ 59@ n paﬁﬁﬂm oﬂ%{gé%ﬁ SGH: %tthé?é fls atmat]tﬂgrlﬁgi)md on

the trigger 1nse I'S a apt ed tg e rotat
di sposetPaliddtiiare ndsmohcmmdegxeam aibehing i cantdeneede chloljasc@nt shown)).h€he md@g er

i nsert , SuGh that clpsure of the tri 1 i vat a f the
1 gger i 34 fregatgefa  AieE aBem 0T B herand sidyifier Qer oo FESABIERAE ¢ oot
112 cadi 1436t 600 0.905" 26 pieVertitied/@itilelered bé froin mhﬁﬂ@t@eﬂmge%auﬁuhb badke pawl 60
reaches a predetermned position, at which point the pa 60 is free to

r ot at e, surfaes efiflie eresswiAs @ reswlt, theirigiges 5926 59 “@%ewvmt the cantilevered beam from
deflecting, thereby preventing the load of the spring or cantilevered beam from transferring from

the terminal ends inward. A person skilled in the art will appreciate that the particular location,
quantity, and size of the ridges 59a', 59b' can vary depending on the configuration of the

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

[00171] In use, referring back to FIGS. 17A-17D, as the trigger 16 is initially moved from the
open position toward the closed position, the closure link roller 54 will roll within the recess 110
in the trigger insert 48. Once the feed bar 38 and feed bar coupler 50 are in the distal-most
position, as shown in FIG. 17C, further actuation of the trigger 16 will cause the recess 110 in
the trigger insert 48 to engage the closure link roller 54 forcing it to pivot with the trigger insert
48, as shown in FIG. 17D. As aresult, the closure coupler 58 will move distally, thereby causing
the push rod 44 to move distally. As the push rod 44 advances distally, the cam 42 is advanced
over the jaws 20 to close the jaws 20 and crimp the clip positioned therebetween. The trigger 16
can optionally be partially closed to only partially close the jaws 20 and thus partially crimp a
clip disposed therebetween. Exemplary techniques for facilitating selective full and partial
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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 1 12a, 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 112b. In particular, the tock tooth 112b preferably has
a size that is substantially greater than the size of the first set of

teeth Icldsige SUROCIigWRHI e disdusdeld I ord dwtFbels.COnceldie THP s aioﬁfiaf, Rdripgdrween t he
first set of teeth 112a and the tock tooth 112b. The notch 140 has a size
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e pai® T4 bRt g il optiny ool ey riling B Ei55s Mtk SErIARELeol B!  at.chet
Wchahi%ﬁ@pdisﬁ%arwlﬁﬂxﬁﬂlﬁlytri gger 16 is initially noved toward a closed
position, as shown in FIG 22A, the pawm 60 will engage the first set of

teeth 112a thereby preventing the trLg?er 16 from openi ng. Further actuation
of the ORI Hddhe sergical ¢lip applierel 0 99a alsqcTls avgrighyied qehsr fratires tadaqilitateusg ot of
teeth 1 E 1ot 3 4 . tooth
112, e ftide 10, 16 ghPeribhrl ERAROARY fhe ORGP boEH b helfuc @G 0°) D
20 ar e mekip mbd¢hanisindeecbndiolighmeovearent afl thalirigped 16ndun partictlan fthet dngi-ekupl2 over

the jaws 20, the paw 60 js f to rotate. thereb |l ow ng the Trigger 16
Lo ohanResaRismean PRSohA6e lster Ao AP fHEng AR RsIng SR [HISYRE o0t he
tri ggeronkt tHeriggdr Wédchestd He@derRRSddtfoSifion, 24 hhich@dint 22 1ipPditidREd bdtwetsith@t e t he

trigger 16 returning to the open position. [00175] The ratchet nechani sm can
al so bejaws pdn bpupastiplysrigped, the antirbadkup meshanism epntreleassi thartrigger allpwigdpt i on of

engapectiefriio PR FIIRE el s HRRRARREUE D S uhEBbE D00

| ouder wetind, can be emtted when the pawl 60 engages the tock tooth 112b.
As a result, when the trigger 16 reaches the predeterm ned position at

whi ch t H(SSI %?%Gg .02 lksan%r-bq%%ﬁgst\rlgtet Qneteggm}aﬁgykerﬁgo%smhen% %)% Qﬁ ar'gtgl-gac?((ljllpJ rr]rﬂachanism
in the form of a ratchet. As shown, the ratchet includes a set of teeth 112 formed on the trigger
insert 48, and a pawl 60 that is adapted to be rotatably disposed within the housing 12 and
positioned adjacent to the trigger insert 48 such that closure of the trigger 16 and pivotal
movement of the trigger insert 48 will cause the pawl 60 to engage the teeth 112. The teeth 112
can be configured to prevent rotation of the pawl 60 until the pawl 60 reaches a predetermined
position, at which point the pawl 60 is free to rotate, thereby allowing the trigger 16 to open or
close. The predetermined position preferably corresponds to a position at which the jaws 20 are
partially closed. In an exemplary embodiment, as shown, the teeth 112 include a first set of teeth
112a, e.g., ten teeth, having a size that prevents rotation of the pawl 60 relative thereto, thus
preventing the trigger 16 from opening when the pawl 60 is engaged with the first set 112a of
teeth 112. The teeth 112 can also include a final or terminal tooth, referred to as a tock tooth
112b, that has a size that allows the pawl 60 to rotate relative thereto when the pawl 60 is
engaged with the tock tooth 112b. In particular, the tock tooth 112b preferably has a size that is

substantially greater than the size of the first set of teeth 112a such that a relatively large notch
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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 required to continue closing the jaws 20 around -45 the clip

si gni fi cant rmed 6EGRSE the THRGEN GHt&ah Y124l aid e BAEWBBILAIL2HE TRO Hb1ER M40 hdshe
overl oad nechanismcan have a resistance that correlates to the force
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the respglegnce of the overload nmechanismis relatively low. This is
particularly advantageous as the jaws 20 are nore susceptible to being
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fromtwo halves 64a, 64b and containing a profile link 66, a toggle |ink 68,
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i ncl ude ) r|n Rost 150 ¢t and hat

ol el (s S0 RO b Flatet et B S Fide8 6 RN B Or o R by
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that i sandd2ptibepteate th@)mggerag?aﬁemmgHéthgﬁmwsmm The pivot link 70 can be
generally L-shaped and it can be coupled to the

[00175] The ratchet mechanism can also be configured to emit an audible sound that indicates
the position of the jaws 20. For example, a first sound can be emitted when the pawl 60 engages
the first set of teeth 112a, and a second, different sound, e.g., a louder sound, can be emitted
when the pawl 60 engages the tock tooth 112b. As a result, when the trigger 16 reaches the
predetermined position at which the pawl 60 is engaged with the tock tooth 112b, the sound
indicates to the user that the jaws 20 are in the partially closed position. The user can thus
release the trigger 16 to release a partially closed clip, or they can fully close the trigger 16 to
fully close the clip.

[00176] In another exemplary embodiment, the surgical clip applier 10 can include an overload
mechanism that is adapted to prevent overload of a force applied to the jaws 20 by the trigger 16.
Typically, during application of a surgical clip, a certain force is required to close the jaws 20
and crimp the clip around the tissue positioned therebetween. As the forming process proceeds

and the clip is at least partially closed, the force required to continue closing the jaws 20 around
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housi ng 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 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 |ink 66 and
I's that disposed within a first slot 160a (only one slot is show) formed in
each half 64a, 64b of the housing 64, and slidable novenent of the profile

link 66h¥LHgY; lﬁ%ﬂgm@iseg &écoﬁﬂn%iaqnaﬁBx@mﬂ?%boammexmeﬂoa&pposed
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nmoment  §RAof aﬁlygaxbmllycroaai alrhelo@aldoa‘drmmhgn w:m aauite norékeatity Incthe batlyagai nst
the profile |link 66 exceeds the nmonent of the ElVOt |ink 70 and _toggle Iink
68, the“‘tﬂeﬁ)f’f ¢lip formationdo pesyplefasmatignefahe sk Copyersahe wheg dhejaws Ak a8 and

causi ngsugg}gntlam,\éﬂ,fsed m,krezl %klg %Meg lﬁ@m’cﬁm RS vensd r}gechg&sm glll;n@p% e

sl i ding aspect; the pivot I nk 68, an profi
al i gneobmtdatedhlabn appélcsﬂlormfragplgmﬁmt forwpph@dmehet jaws2Dde) is the force
required to buckle the toggle link 68 and pivot link 70. If the radial |oad

fromt rol |l er St th rofll 66e eds.the
buck! | GO EE A MstrdianglexdpREAmRimgtt sPafprerBad B RREE Stk cces
the sprinngplbded diswl e gdrieadlj the oldrivad ﬁﬁcﬁdnhsﬁe&nnhaudmi dwerlopdRduéig 6Bhi s i s
shown in nore detail in FIGS 23B-23C, and _as. shown the opening 64d in the

housi ngfogmedirem o haaesd4gs orteand; crtaping aprofle link 66na tageledinkdt3yp piyokb®lenbl y t o
roll agﬁj, Bd a Blgﬁng assembly 72. The biasing assembly 72 can include a spring post 150 that is

coupled to the housing 64 and that includes a bore extending therethrough for receiving a
plunger 154. A spring 152 is disposed around the spring post 150, and the plunger 154 extends
through the spring post 150 and includes a head 154a formed thereon that is adapted to abut
against the spring 152. The pivot link 70 can be generally L-shaped and it can be coupled to the
housing 64 by a pivot pin 156 extending therethrough. A proximal end 70a of the pivot link 70
can contact the head 154a of the plunger 154, and a distal end 70b of the pivot link 70 can be
pivotally coupled to the toggle link 68 by a pivot pin 166. The toggle link 68, in turn, can be
coupled to the profile link 66, which can be slidably and pivotally positioned within the housing
64 adjacent to an opening 64d formed in the housing. Pivotal movement of the profile link 66
within the housing 64 can be achieved by, for example, a pivot pin 158 that extends through the
profile link 66 and is that disposed within a first slot 160a (only one slot is shown) formed in
each half 64a, 64b of the housing 64, and slidable movement of the profile link 66 within the

housing 64 can be achieved by, for example, opposed protrusions 168a, 168b formed on the
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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. Wien the jaws 20 cannot be further closed, the force
applied to the closure link roller 54 fromthe closing notion of the
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requir cl j < r n i .

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

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

tri gger[ﬁéﬁ%ol%g%cgﬁ&swteq, Heorcd Teq(&ﬂ'ﬁaﬁ)ra%ﬁlaYe thwggérﬁ,_aa %cm{é&gg&f e'ei gd to

close t I's“non-Tinear as the trigger 'S nove cl osed
posi t i an the forcepeqiinet € ¢lbsekehé favs20, Which ircreases-ds itheetaiggerhl@pe molved todbe r esponds

to the non-linear force. Such onfiguration.w | reyent .t forces

requi reﬂosFil)pgﬁlté% ]Ehdgécaélahﬁaﬁ e‘-’%éﬁ’(eg? @% 8y lwm‘ﬂnb(gjélb‘??ﬁ?rﬂé%tq% %ﬁdﬂ [00182] By
way of mafeuldr, WhdnBe S¥UI®ifk rdlRES4 AfsE CorhdThiocBhtattOvie e Priftl€lihires arliscan be
non- linear due to the shape of the recess 104 in the cam 42 that is adapted

t o pusHhusia gjlevernegitionsthe pwdile Bno6 eanaivet yritdinthe hewsing ¢k agshowm inF1¢ G 8,

th 0 ' ' ; il
iy S A A TN 8 e RIS SAREBRBLTR e G KRURRY ||
66 can dverobaikalicrebistahdtpfahcoveriospmpctiangmcineressds becatisl the paifitglitkéd mag such
e hEh e Sy O Tt RNl ot BATRI e
that thg Jaﬂ‘ﬁ@ﬁespﬁ{ah}t@ﬁge ré&l@telgg&%liidgghé 6&r8hle@§1k'6%. AOR RN, liftht Yaws g and

' pr of | 6 1s substantlallﬁ concave. A person
B

t he upper portion o ! ¢
ski | | ecbreventeddroar being tlosedppge by atfereighabjechas {he tfigdeeisl initiallpactuated.ave a

vari ety of qther shapes,. dth var |.et y ..of er techri gues,.can be used
o opt 1 vmiRge wBY B Quired Blsabolihe BptRE ity 3flo Slpsteh B TREH R pE e
necess gioytidniofakd profike linker6aasih@thd paatl dk 6610 fiG6t1 8BHenAhPRMBQ0 aski | 1 ed in the
art wll also apf)reci ate that the overl|oad nechani sm_can have a_ variety of

ot her cohstpfigHyclosersandghe tggeroto inahmast fullyiapyated.apgnificant amoyrdof forpgist r at es
Fecei vi g SEAREHML AL Sy SRt Thelondt G Aol Forifh BEAERIIE 0
have a likifstcandingthe prafile liskl66rendbide withih the housing G4rtaoietcothe thecresipthmt dfo one
end t hetLee 8\];érlol seprfn%rlva's.d V&ﬁ[g)tﬁer: ariliz)uznt %?Porpear\égui(r’j‘edbtg ra]lgtiuarlltg th%oon\%ﬂgad mechanism

can be greater than and can increase relative to the amount of force required to close the jaws 20,

the force is preferably only slightly greater than the force required to close the jaws 20 to prevent

deformation or other damage to the jaws 20. A person skilled in the art will appreciate that the

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

[00181] The profile link 66, and in particular the distal-facing surface 66s of the profile link 66,
can also have a shape that facilitates correlation between the force required to actuate the
overload mechanism and the force required to close the jaws 20. For example, where the force
required to close the jaws 20 increases at a linear rate, the distal-facing surface 66s of the profile
link 66 can be planar to prevent the profile link 66 from interfering with movement of the closure
link roller 54 there over, and to allow a linear force to be applied to the trigger 16 to close the
jaws 20. Conversely, where the force required to close the jaws 20 is non-linear as the trigger 16
is moved to the closed position, the profile link 66 can have a non-linear shape that corresponds

to the non-linear force. Such a configuration will prevent the forces required to close the cam 42
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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 Ilink 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
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of cl i pbar etetowardgpni andther. MhownJﬁ)FIG/Wi, the recass tﬁAscanﬂletmmclqued; can be used

to indica e the t|t of Cli S remainin FI GS. 24A: 25 |IL rat one
exenpl o) BB TSR thab e {Otce Pyill G FHEy A B RaSeS SVADF e RMPHACEROBP wheel

74 and pR ﬂrGﬁil'e(?lﬁk@G ca@ﬁkfé%r@'ha\zﬁg ak ésggﬂdlﬂ_ @hrl/é?pdlﬁﬁf-ﬁﬁm‘é@@ﬁﬁce%ﬂcﬂ gashown in

detail in FIGS. 24A and 24B, and as shown it has a generally circular or
cyl i ndrﬂlcﬁirc@wdb@lsqm asj@amclve@reémkwﬂqréﬂ pagsesstharegiyens tAswhionn in FEGWMPSA 74 is
adapt ed_t (o] 4 ound and
adaptecf1 %3 1] H&H&eﬁFgg? | |ca qﬁég%%ﬁé&n% ég&ggggﬂa%n?ﬁ ?%ator menber

144, Th@lb!;tmdlaﬂgfcﬁlﬂvemﬂ&ﬁfe u’bﬁér pottidh difétklepmﬁlbﬂink&%yis sibseatibllygeonaiveons, but in
an exenplary enbodi nent bhe i ndi cat or s in the formaof a

cont r ashersey skidled in the art il japgregialedhas the @ofg)b ?mb ﬁéﬁ@‘é aviegdvarigtyof other shapgs. 1 f er s
from tha & %’aﬂ%? of Bfhef €IS CaE B usth &8bp the &QQ&@@LeJ@E&y #ldde |tlH§t rates

t he exenplary indfcator actuator 76 In nDre detail. The actuator 76 is
adapt edawe2bendthe derb¢ yecdsssposadtuaietths ovetlnad mecdhanism. 12 and to couple to the
feed link coupler 50 and ane as the feed bar coupler 50 and feed bar 38

ar e m‘é@ﬂlsﬁ égﬁ(;)e[r?dob% ?éd V\% 'llcai:t&?mﬁprefl Ee%ﬁg ?he overloa eéhc I},Jsgneca% oA g:[%r usi on

146, I'nferi sur
t her eofvafnefy oftien %muranm)ﬂs.thaycew &ﬂftm@@kmpleblaﬂzveen illlsgrates g ul ar

i angesov%?lgad lggc%ar?lrs]m that is in the form of a cantilevered beam 170 for receiving a force applied
by the closure link roller 54. The beam 170 can have a substantially curved member 172 with a
bracket 174 coupled to one end thereof. The curved member 172 can have a bending moment
that, when loaded with a force greater then the bending moment, buckles to assume a low rigidity
condition. The bracket 174 can provide more rigidity to the curved member 172 such that the
bending moment increases adjacent to the bracket 174. In use, the beam 170 can be loaded
within the housing 12 of the clip applier 10 such that the closure link roller 54 contacts the
concave surface, and the beam 170 can be positioned at an angle such that the closure link roller
54 is farther away from the beam when the trigger 16 is initially actuated, and the closure link
roller 54 becomes closer to the beam as the trigger 16 moves to the closed position. As a result,
the resistance to buckling will increase as the closure link roller 54 moves thereof and the trigger
16 of the clip applier is moved to the closed position. Although not shown, multiple beams

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

contoured to tailor the buckling load at a particular point along the length of the beam.
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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 fornmed 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
engagenent nechani sm 148 is positioned adjacent to the indicator wheel 74
and t hejoo PSR AitiR edRpl8ryt@idirhdi,Qhd ﬁﬁgiﬁﬁ%ﬂp!ﬁ%ﬁlie@qubﬁfncﬁﬁe athg housing 12
includes a wi ndow 12a fornmed therein for providing visual access to the

i ndi cat@tantifydedicaterfor indicatieg the nygber of glipsremginges indle deyicenld. Whidevnrriosi t i on

and th r- i ISt al -t herpiddigat 44 76
w1 SR R fimalate In NS U AT bain IO AR PLIRGERY
resul t, exemplaengabeiimeit of artih gnarsity ihdBaton havisg amitidicatoo whaelt74aind an fiflicatdr|
engage the tggth 142 on the indicator wheel 74, thereby causing the wheel
74 to r¥tu® ‘s a clip is advanced into the jaws 20. Each tinme the trigger
16 is actuated to advance a clip 20 into the jaws 20, the indicator actuator

74 r ot 3foe$85] Mhe iddictdr 3HRE] 748 ShowiPin ddEINN FIES.Cl4iAPandWAR), dnd'@&SshbwA ittas bhr ee
clips left, the contrasting color pad 144 on the indicator wheel 74 wll

begi n tgsneisPeaircylar or grlindrisalahancthat definesh ¢entralxishbakaup iyhich the wheal df s

i ndi cat ] i i i ng col or
pad 144 ael o fole, Bt whetfha RlePcl 4 reia iehBlching 148 o @ 10 0 2L
i s depl aigegkd HyQBd d]icaton actnatdn A, andk emjndatr arinbei MentThetildicatodherabarl 4dheel 74
can include an anti-backup .nmechanismthat is adapted,to prevent th

"l a1 S AHCBPATES S PURURTn G er<giplark EmBp et o ity ermper T44

count eriz ¢l Be kS oh®&dtin@RoloRbiEhavitl \@13AY aN6RHge, YU, k&, tha dafiré frlBACKUD
mechani smcan have a varrety of configurations, rn the enbodi ment shown in

FI G 24tBe rameinded p Cthe indicetnsevhegl74.i ncl udes opposed arms 73a, 73b that extend
substantially parallel to the axis Y. Each arm 73a, 73b has a pawl 75a, 75b

For red. 1851 HS A IRBRes AL ARIER I ARE ol BuBRPh A ACEIA9E 1E0LEPRORNTI N0

teeth forne not e correspon eeth can
be f oradaptettd i stidablg idisposedrwithimthehsusing fDanded couplaro thafiex linkrcbugler ¥t he
housi nganilizrno%(ej:ja?(t:h%nfleedt l?arE:QEpler 50 and feed bar 38 are moved. Accordingly, the indicator

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

surface thereof for extending into the recess S0f formed between the circular flanges 50d, 50e on

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

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

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

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

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

142.

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

formed therein for providing visual access to the indicator wheel 144. As the trigger 16 is moved
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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 ongahe d16Rd pusiabEMd thé fded dRPEJupler 30 isGAGV A istABd tHeGnd@iPAbYacuafRT6ivalll y or
fully closed clip to a surgical site, such as a vessel, duct, shunt, etc. In

| apar oseys distaliyiwith thedisecpir 38.and fred par couplend). Anaresubithe sngagementn t he
patient., chgfﬁgﬁﬁ 148 oﬂ'iﬁ)e\él*rlgﬁatgf:?&éﬁog% V@illséﬁggeq teeth! 1%@'0#%@919[&340?“91&1%9(35S
port is typically use o define a worki channel extending fromthe -51
ski n i nhergbycausing theewbeel 34 cadotasé dsaa clipfis edvadewdi ing theljagisQ8l FacloGmdtirees it i s
necessary to cease b] oo flow,.t anugﬂﬁt.he %{?sse.l . or other ,}:I4ucts, nd sone
pr oceduFIBECTIgYS A¥iSY 19 adKaCE SR R0 G Mgdews 2): tRAipgicRlar aday Cata9id%° be used
to cri npgicher WR&3 96. Wheh%esa%s?ll&gs@ ST hie® &qef{,qg@sémra obrpaly. a

f
surgical cl IE applier, such as Cl %ppl ier 16, can be introduced through
the cahduingheindeatee whieeld4iwillibgginde dpnear in thhwinslawli2e dormeidtie thedhopsisg d2.0n t he
jaws 20, around.the v el. . t .. 0r:ot her. d : 1] t an
taci 1 (OB DR 038 Ger kS ure Sk S’ K colPRubs SR R APRECC

16 can 4dapted beockapyithcefltifeovindeis ¢2awher the thp hpphois desleddbet ween the jaws and
positioned around the target site, and to cause the jaws 20 to close to

cri t i.p. Dependi on the intended us f the.clip, the trigger 16
can e WaHHIIF pyp B Evcmeliy bociBenedhE iy ol oo T arpimtud ananoath pawl 60
r eachi ngedHaRishARdf i$ fabled1d gRveltithd indie@Br Whedl 1l kbnAotddiak &la relBRe dirkdidger 16
is then released to release the partially or fully closed clip, and the

pr oceduws-@, eequnips-clackyisadagction, after dbsingrgvanged pWhile the@intitbeeleup ra¢dhpaism[can190]
One skijled in the art w.l rechaf. t her. tAEE, nt ages of
the + it faaPecs SEediriyMiphs IR SribBlihenbih VBl BB 46l B PABRNIRETESS, Do

i nvent i @blullé oppbsetl arhe734, T3b thelt étendwnbitartially baralelpathel axis Yr Exchsdmvazaand
descri bed, except_as_indicated by the appended clains. Al publications and
r ef er entipdag apayl sy Sythioamed e p distakmpst end shesentdhat s depted fo BREERT er ence i n

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. As a clip is
applied and the indicator wheel 74 is rotated, the arms 73a, 73b can deflect over the teeth in the
housing to move to the next position. When the indicator actuator 76 slides proximally to return
to its initial position, the arms 73a, 73b will engage the teeth in the housing to prevent the
indicator wheel 74 from rotating in a reverse direction, i.e., returning to the previous position. A
person skilled in the art will appreciate that a variety of other techniques can be used to prevent

backup of the indicator wheel 74.

[00189] As previously mentioned, the surgical clip applier 10 can be used to apply a partially or
fully closed clip to a surgical site, such as a vessel, duct, shunt, etc. In laparoscopic and
endoscopic surgery, a small incision is made in the patient’s body to provide access to a surgical

site. A cannula or access port is typically used to define a working channel extending from the
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entirety. [00191] What is clainmed is: -52 CLAIMS: 1. A surgical clip
applier, conprising: a shaft having proximl and distal ends; opposed |jaws
formed on the distal end of the shaft; and a gui de nenber coupled to the
jaws and having an alignnment nechani smforned thereon and adapted to guide
aclipinto the opposed jaws and to maintain the clip in alignment with the
opposed jaws as opposed legs of the clip are closed. 2. The surgical clip
applier of claim1l1, wherein the alignnment mechanismis adapted to abut
against an inferior surface of a clip being forned between the opposed jaws
to prevent the clip frompivoting vertically. 3. The surgical clip applier
of claim1, wherein the guide nenber conprises a tissue stop having a

di st al ﬁfft inkfsiol t@fhré%ﬁ&gc?l %P’.‘é Wgtﬁ%ggﬁgfcgfq{g% fed% i§n¥c%§s%?}lhto Rase iod

surgical clip applier , rei'rn t'he alignnment nmechani sm conpri ses
a ranpav theorighrthvesselsidi atherfducin adsampe praseduses hay equire theaise pEashanstdp. 5.

Th ical cli | | f clajm4 int nber i i
o gnt S <fp R Red B gl vesse H3h e PR P BTRERL ERE 6 The o "
sur gi cakcdalrdiﬁp,moduir tal @fip applier) sheh AsliphpplidQ 0Péan Ye@ralucatithadighithgrovabl y

coupled to e shait and adapted to_advance a clip over the alignnent
nechani eafndp or etheryyisedatrodiiepd inte the sprgigat sitgrio ppwtien the jayes Jeaspundibe ¥essls ed

jaws. 7 i iR e L Sing:. . ft. j or med
5 o ol S by B SRR PlS oo R e ST ipw RPRSER B MRee T T2
t i ssuessiteo Thetriggepitechn therche getuatbdao causg aalip entid advatoed bbetyween el jeds aml t he
shaft and. adapt ed advance a,cli into the opposed, jaws; ..and an advancer
ou de. drsspaateind f Eout 45 ahota ssoibpiRedd adboa bbby Degtide " cri p
on the intended use of the clip, the trigger 16 can be partially actuated, as indicated by the
audible sound of the pawl 60 reaching the tock tooth 112b, or it can be fully actuated. The

trigger 16 is then released to release the partially or fully closed clip, and the procedure can be

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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-53 being advanced by the clip advancing assenbly into the opposed jaws. 8.
The surgical clip applier of claim7, wherein the advancer guide is adapted
to align the clip with the opposed jaws. 9. The surgical clip applier of
claim7, wherein the advancer guide is formed on a tissue stop coupled to

t he opposed jaws. 10. The surgical clip applier of claim9, wherein the
tissue stop includes a recess fornmed in a distal tip thereof and adapted to
receive tissue therein. 11. The surgical clip applier of claim9, wherein

t he advancer gui de conprises a ranped nenber protrudi ng above a proxim
surface of the tissue stop. 12. An inproved endoscopic surgical clip applier
havi ng jaws which close together to approximate tissues to be clipped and a
clip adgpami9g assenbly adapted to sequentially advance a plurality of
clips into the jaws, the inprovenent conprising: a ranped guide nenber
positioned just proximl to the opposed jaws and adapted to align and guide
a clip bei ng* sgrgisacdip appliernecmaprisyigadvanci ng assenbly into the opposed jaws,

and to prevaesrﬁgﬁylg\ﬁh'%gﬁ}sxhgg%ggg[%égﬁdst he clip as the clip is being fornmed

bet ween t he oppose sutgical clip applier of claim12,
wher ei n t he appoeddavgufodecdremtherdistd ehdofthd stoaft; and t i ssue stop coupled to the

opposed jaws, the tissue st L ncl udi a distal tip adapted.to ceive

P ete t hor di #HF e copdef ke i fadngat ofisercal mgRgismy e 86800 o1 ca
clip appidiaapted toduided diid inttBE Bppdsédaws anPRMndhiafheh PR alighfmeRAs@Sthe N
hei ght froma proximal end to a distal end thereof. 15. The surgical clip

appl i eropppsedijavnesigpposgddessiaf thediprasgplesedgui de menber has a maxi mum hei ght
of about 0.025". 16. The surgical clip applier of claim12, wherein the

ramped gui deryuRGRRL bty bt BTl 1, Hherchk SlibhnéiFrck b Wacahelo dut © 45
against an inferior surface of a clip being formed between the opposed jaws to prevent the clip

from pivoting vertically.

3. The surgical clip applier of claim 1, wherein the guide member comprises a tissue stop

having a distal end with a recess formed therein for seating a vessel.

4. The surgical clip applier of claim 3, wherein the alignment mechanism comprises a

ramped member protruding from a superior surface of the tissue stop.

5. The surgical clip applier of claim 4, wherein the ramped member increases in height from

a proximal end to a distal end of the tissue stop.

6. The surgical clip applier of claim 1, further comprising an advancer movably coupled to
the shaft and adapted to advance a clip over the alignment mechanism on the guide member to

position the clip between the opposed jaws.

7. A surgical clip applier, comprising:

a shaft;

opposed jaws formed on a distal end of the shaft and adapted to close together to
approximate tissues to be clipped;

a clip advancing assembly movably coupled to the shaft and adapted to advance a clip
into the opposed jaws; and

an advancer guide disposed just proximal to the opposed jaws and adapted to guide a clip
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being advanced by the clip advancing assembly into the opposed jaws.

8. The surgical clip applier of claim 7, wherein the advancer guide is adapted to align the

clip with the opposed jaws.

9. The surgical clip applier of claim 7, wherein the advancer guide is formed on a tissue

stop coupled to the opposed jaws.

10.  The surgical clip applier of claim 9, wherein the tissue stop includes a recess formed in a

distal tip thereof and adapted to receive tissue therein.

11.  The surgical clip applier of claim 9, wherein the advancer guide comprises a ramped

member protruding above a proximal surface of the tissue stop.

12.  Animproved endoscopic surgical clip applier 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, the improvement comprising:

a ramped guide member positioned just proximal to the opposed jaws and adapted to
align and guide a clip being advanced by the clip advancing assembly into the opposed jaws, and

to prevent vertical movement of the clip as the clip is being formed between the opposed jaws.

13.  The surgical clip applier of claim 12, wherein the ramped guide member is formed on a
tissue stop coupled to the opposed jaws, the tissue stop including a distal tip adapted to receive

tissue therein to align the jaws with tissue to be clipped.

14.  The surgical clip applier of claim 12, wherein the ramped guide member increases in

height from a proximal end to a distal end thereof.

15.  The surgical clip applier of claim 12, wherein the ramped guide member has a maximum
height of about 0.025".

16.  The surgical clip applier of claim 12, wherein the ramped guide member is inclined at an

angle in the range of about 5° to 45°.
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